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SALUTATORY

In supporting young talents, there is always the opportunity to change our
future, as the science of today is the medicine of tomorrow. What we invest
in talents today will create value tomorrow.

The National Academy of Scientist Education program was developed with
the aim of finding the young people with whom we can research the future!

PETER HEGYI ANDRAS VARRO
Program director Strategic director




THE PROGRAM OF THE
NATIONAL ACADEMY
OF SCIENTIST EDUCATION




Introduction of the new school system 5

THE NATIONAL ACADEMY OF SCIENTIST EDUCATION

THE TRANSFORMATION OF THE SZEGED SCIENTISTS ACADEMY INTO THE NATIONAL
ACADEMY OF SCIENTIST EDUCATION

In 2013, the Foundation for the Future of Biomedical Sciences in Szeged established the Szeged Scientists
Academy. Based on the results listed over the years, it came to the point in 2021 where - with the support of the
Hungarian government - the name of the Foundation was changed to National Biomedical Foundation and
the program expanded to National Academy of Scientist Education (NASE) program, to include all cities with
institutes of higher education in human life sciences (Budapest, Debrecen, Pécs, Szeged).

The short-term goal of the program remained to embrace talented young people interested in biomedical
research, to support their scientific work, to make the career model of scientists more attractive, as well as to
keep young researchers in Hungary in the long-term.

National Academy of Scientist Education

MENTOR PROGRAM

®

POSTGRADUAL PROGRAM
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GENERAL INTRODUCTION OF THE NATIONAL ACADEMY OF SCIENTIST EDUCATION

One of the essential innovations of the educational processes of the Szeged Scientists Academy, and then of
the National Academy of Scientist Education is that it guides students who are talented in research through
the steps of becoming a scientist from their secondary school years.

The principal education of the secondary school pupils takes place in seven National Education Centres (in
Debrecen, G6doll8, Hodmezévasarhely, Pécs, Szeged and Szombathely) and 20 Regional Education Centres.
The Regional Education Centres are led by the Szent-Gydrgyi Senior Teachers whose primary task is to find
and mentor the pupils within their region who are particularly interested in natural sciences and are later
planning to choose a research career.

The professional background to the regular theoretical and practical trainings organized by the Senior
Teachers is constantly provided by the Academy.

The university students are trained in four cities (Budapest, Debrecen, Pécs, Szeged), in six Scientific
Laboratories, at the best-equipped laboratories in the country, under the professional supervision of the best
mentors (the so-called Szent-Gydrgyi Mentors). In each laboratory, a group of mentors awaits the students,
who will also start research work along with their university studies. On the educational side, some university
students are helped with an individual curriculum, so students can independently plan being in the laboratory
when necessary for their research work. Of course, high-quality research activity cannot come at the expense
of educational obligations.

The work of the Szent-Gyodrgyi Mentors is supported by an International Mentor Team of nearly 60 members
including outstanding researchers, even several Nobel Laureates.

The first dormitory of the Academy was opened in Szeged and has been available for the university students
since September 2022.

The dormitory of the Academy in Szeged



y________________________________________& Introduction of the new school system 7

Laboratory experiments Eric F. Wieschaus (Nobel Laureate in Medicine, 1995) at the University
of Szeged Teacher Training Secondary and Primary School

THE STUDENTS OF THE ACADEMY
Szent-Gyorgyi Pupils

A Szent-Gyorgyi Pupil can be a secondary school pupil who is already enrolled in secondary school and has an
intense interest in the life sciences and related subjects (biology, chemistry). The National Academy of Scientist
Education invites young people based on the recommendation of their teacher to join the Secondary School
Education Program so that they might acquire the basic practical and theoretical knowledge necessary for their
later research work.

A great majority of the Szent-Gyorgyi Puipls become Szent-Gyorgyi Students, and thus they take partin a 20-year
training system.

Benefits:

+ Laboratory training in the National and Regional Education Centres
« The opportunity to meet outstanding researchers
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Project assignment under the supervision of a Szent-GyGrgyi Senior Teacher
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aboratory practice under the supervision of a Szent-Gyorgyi Senior Teacher
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Ole Petersen International Mentor and the professional leaders of the Academy with the Szent-Gydrgyi Students

Szent-Gyorgyi Students
Getting accepted and dropping out:

Students are admitted on the basis of an application and admission process in all four university cities. A
prerequisite is that the young person applying to the program must be a first- or second-year student with
active student status at Semmelweis University, the University of Debrecen, the University of Pécs, or the
University of Szeged. Szent-Gydrgyi Students are primarily comprised of Szent-Gydrgyi Pupils. This opportunity
is also announced to OKTV's (National Secondary School Academic Competition) podium finishers, thus ensuring
geographical openness to the program.

Fluency in English (at least on an intermediate level) is also a prerequisite for successful admission, as well as a
serious dedication to biomedical research which is to be expressed in a motivational letter.

At the end of a given academic year, students must report on their scientific progress. After the English-language
“Audit” before the scientific committee, a decision is made as to whether the student will remain part of the
scholarship program in the following academic year. The place of those who drop out can be taken if another
student meets the entry requirements.

Students who have been admitted to the program but do not meet the expectations, or who may, in the
meantime, develop in a different direction, will be dropped from the program, but later, e.g. at the beginning
of each academic year, it is possible
to admit older talents who reapply as . .
academic students. e o3

. 4 @
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+ Monthly scholarship

+ Research opportunities in the
laboratories of the best mentors in
the country

+ Listening to lectures by outstanding
international and domestic
instructors

« Dormitory accommodation in
Szeged

+ English language lessons
« Training in presentation techniques
+ Communication training

Szent-Gyorgyi Students and scientific leaders at the Meeting of Nobel Laureates and
talented students
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THE TEACHERS OF THE ACADEMY
Szent-Gyorgyi Teaching Staff

The mentoring of secondary school pupils in the national and cross-border secondary school program is carried
out by secondary school teachers with the titles of Szent-Gyorgyi Senior Teacher and Szent-Gyé6rgyi Teacher.

A Szent-Gyorgyi Senior Teacher can be a recognized authority in his region in the field of biology or chemistry
education and who has decades of experience in talent development in these subjects. The National Academy
of Scientist Education establishes a contractual relationship with the leading teachers who receive the title, thus
helping them to devote as much of their time as possible to the organizational tasks of the talent development
program. Currently, talent selection is carried out by 24 Senior Teachers covering the 19 national districts.

Their main tasks:

+ Visiting partner schools in their region and maintaining continuous contact with the Szent-Gyérgyi Teachers
there.

+ Recruitment of the most talented pupils (in natural sciences) of the given region

* Mentoring pupils within their region

+ Organization and conduct of laboratory practices and scientific programs for the Szent-Gyorgyi Pupils
belonging to their area

« Participation in spring and autumn Meetings of Nobel Laureates and Talented Students

+ Participation in further trainings organized by the NASE

+ Recommending pupils to the National Academy of Scientist Education program, organizing, and assisting
their participation

Benefits:

+ They receive compensation for carrying out their duties

A Szent-Gyoérgyi Teacher can be someone who effectively recognizes talents and provides them with additional

knowledge in the secondary school where they teach biology or chemistry. Their pupils are regular participants

in the National Secondary School Academic Competitions (OKTV), as well as in other international and national

competitions, mainly in natural sciences. The faculty of the National Academy of Scientist Education is constantly

growing. The Szent-Gyorgyi Teachers select the young people who get the opportunity to get to know the
Academy’s program.

Getting accepted and dropping out:

Teachers are selected on the basis of their previous talent management work. Teachers who have been admitted
to the program but do not meet the requirements will lose their title and may be replaced by new teachers.

Benefits:

+ Participation in further scientific trainings

Szent-Gyorgyi Senior Teachers with Botond Roska and the professional leaders of the Academy
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Laboratory work at the Németh LaszI6 Secondary and Primary School in Hodmez6vdsarhely under the direction of a Szent-Gy6rgyi Teacher
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THE MENTORS OF THE ACADEMY
Szent-Gyorgyi Mentors

The National Academy of Scientist Education Szent-Gyérgyi Mentors are researchers at one of NASE's
Scientific Laboratories, who carry out internationally recognized scientific research, lead their own research
group, and their publications appear in highly prestigious scientific journals.

Their main tasks:

+ Academic mentoring, teaching, and topic management of students admitted to the program

+ Giving students the opportunity to get involved in the activities of the research group they lead, providing
them with the conditions for high-level research activity

+ Holding lectures for secondary school pupils and university students

+ Active participation in the seminar series to be organized for NASE students by inviting their renowned foreign
collaboration partners (International Mentor)

« Participation and presentations at spring and autumn Meetings of Nobel Laureates and Talented Students
« Promoting the NASE's University Education Program
Getting accepted and dropping out:

Mentors are selected on the basis of their previous scientific or recruitment activities (in a scientific student
association). Mentors who have been admitted to the program but do not meet the expectations will be dropped
from the program, and new mentors may join the program in their place. The directors of the University Education
Program and the Foundation decide on the invitation of mentors.

Benefits:

+ They receive compensation for carrying out their duties

A certain amount of the cost of their international partner's (International Mentor) visit to Hungary will be
covered in the event that, during their stay in Hungary, the International Mentor gives at least one lecture to
Szent-Gyorgyi Students

Ole Petersen International Mentor (on the left) with the Foundation’s scientific supervisors, the title “Excellent Student of the Year 2019” recipient, and
the Student’s Mentors
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Szent-Gyorgyi Junior Mentors

Szent-Gyorgyi Mentors have the opportunity to nominate a talented, young researcher working in their
laboratory, to become a Junior Mentor of a Szent-Gyorgyi Student, who will take an active, daily role in their
education.

Their main tasks:

+ They contribute to the Szent-Gydrgyi Student’s education

+ Participation at the spring and autumn Meetings of Nobel Laureates and Talented Students
Getting accepted and dropping out:

A Szent-Gyorgyi Junior Mentor must hold a PhD and be nominated by a Szent-Gydrgyi Mentor. The nomination
is examined and approved by the relevant scientific supervisor. Junior Mentors who have been admitted to the
program but do not meet the expectations will be dropped from the program.

Benefits:

+ They receive compensation for carrying out their duties

Szent-Gyorgyi International Mentors

A Szent-Gyorgyi International Mentor can be researcher working in a research laboratory abroad, who carries
out scientific work of considerable international reputation, leads their own research group, engages in original
experimental work, the results of which are published in highly prestigious scientific journals, as well as having a
scientific and research relationship (or is planning on developing one) with a Szent-Gydrgyi Mentor of the NASE.

Their main tasks:

+ They get involved in the NASE's talent management
activities, which they provide free of charge

+ During their stay in Hungary, they give a lecture(s) in
one or more NASE Scientific Laboratories and hold
discussions with NASE Students

« They undertake the hosting of NASE Students in their
own laboratories and research facilities, thus developing
the young person’s international contact network

Being accepted:

International mentors are selected based on their previous
academic work. The decision to ask for their participation
is decided on jointly by the directors of the University
Education Program and the Foundation.

Benefits:

+ A certain amount of their expenses when visiting their

Hungarian partner (Szent-Gyérgyi Mentor) will be Andrds Varro, chairman of the Board of Trustees of the National

covered in the event that, during their stay in Hungary, Biomedical Foundation, and program director Péter Hegyi in

the International Mentor gives at least one lecture to front of the picture boards documenting the visits of the Nobel

Szent-Gydrgyi Students Laureates at the Radndti Miklds Experimental Grammar School
in Szeged

« They can recruit talented young people for their
laboratories

Summary

The future benefits of the new school system are invaluable. It can start a new type of school and communication
channels that have not been seen, in the history of Hungarian education, since Kuné Klebelsberg. As the name of
the National Biomedical Foundation reflects, the Foundation initially intends to continue its activities in the field
of medical biology. In the future, the Foundation also plans to invite leading researchers from other scientific
fields (e.g. chemistry, physics, mathematics, social sciences) to the Program in order to introduce them to the
secondary school pupils, university students, and teachers of the Academy.
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The program is built into the current school system and provides continuous scientific
education for secondary school pupils (Szent-Gyérgyi Pupils) and university students
(Szent-Gyorgyi Students).

The scientific program of the National Academy of Scientist Education is based on two
main elements:

* Secondary School Education Program
* University Education Program

SECONDARY SCHOOL EDUCATION PROGRAM (SSEP)

The first element of the NASE's education program focuses on secondary school aged pupils. The professional
background of the Secondary School Education Program is given on the one hand, by the talent nurturing
traditions of biology and chemistry education in Hungary, and on the other hand, represented by successful
foreign examples.

The novelty of this initiative, which is unique in domestic talent management, is that it combines the
development experience of professionals working in secondary schools with the expertise of university teaching
staff. This makes it possible to introduce a new form of education, in which modern scientific content, with the
help of the best didactic methods, ensures that hundreds of young, interested pupils can gain insight into the
process of cutting-edge biomedical research and those that show some interest can join in as well.

The education plan of the program includes both, independent knowledge processing, group presentations,
related discussions, conference participation, and laboratory experiments which can be carried out in several
locations.

The process also includes important evaluation steps, as continuous reflections are necessary for the sake of
sustainability. The teachers therefore collect the opinions and experiences of the participants after each event.
Based on the accumulated information, the education program is reviewed every academic year to ensure its
effectiveness by incorporating any modifications deemed necessary.

i

Round table discussions with the participation of Szent-Gydrgyi Students and Pupils at a Meeting of Nobel Laureates and Talented Students
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CURRENT OPPORTUNITES FOR TALENTED SECONDARY SCHOOL PUPILS

Hungary's education system has a rich history of particularly effective talent management traditions in the fields
of mathematics and natural sciences. In addition to the, now commonplace, achievements of Nobel Laureates,
this is supported by the fact that talented Hungarian secondary school pupils regularly achieve resounding
success in these subjects. The medals won at the International Student Olympiad and the successes in Natural
Science and Technical Innovation Competitions all support the effectiveness of these traditions. In the last 8-10
years, it has also become clear that our most successful students are welcomed with open arms by the world's
leading institutions of higher education. At the same time, it is also an unfortunate experience that only a small
percentage of students who go abroad at this age return to their homeland, so, practically speaking, other
countries benefit from the secondary school education of these pupils.

It is also important to note, that the current practices do not effectively ensure that pupils identified as talented
in secondary school will have all the opportunities to become successful at university. Students entering higher
education - including those who achieve success in secondary school - usually have to start all over again on the
path to success. With few exceptions, the number of domestic higher education programs that allow first- and
second-year students to get close to research quickly is extremely small. Excellent research ability is usually
difficult to measure and recognize, even though some students with such abilities can already be identified
in secondary school. The first few years of university represent a kind of loss for these students, as well as
for the research groups, who could start collaborating even sooner with students if they had the appropriate
preparation and capacity.

THE GOALS OF THE SECONDARY SCHOOL EDUCATION PROGRAM

When defining the goals of the program, in addition to the facts stated above, it is essential to consider the
opinions of the leaders of the secondary schools and research groups. The following well-articulated goal system
was compiled based on the expressed needs:

To provide an effective alternative to further education abroad

The experience gained in the analysis of the situation led the Foundation's leaders to create a special talent
management program for pupils talented in the natural sciences a real viable alternative compared to the
opportunities offered by foreign universities, which leads to early emigration. However, this alternative only
works if the pupils learn about this option in the early stages of secondary school, before they finally decide
which country they will continue their studies in.

The purpose of the program is to offer pupils involved in the system, the university program as a realistic alternative to
going abroad, having special educational benefits, as well as financial and intellectual support for committed pupils.

LU e id LU BN ENLLS
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Laboratory visit at the Biological Research Centre, Szeged

Effective aid in biology education at secondary schools

The traditions of secondary school biology education in Hungary can be traced back to the exceptionally
thorough work of great forerunners. At the same time, in the last few decades, with the rapid development
of the sub-disciplines of biology, Hungarian biology education seems to be lagging behind top international
standards. This is primarily due to the fact that the higher education system did not adequately convey the
novelties of this dynamically developing science to teaching colleagues who have graduated several years ago.
This lag is particularly noticeable in the case of the quantitative analysis methods of biological phenomena and
certain topics, such as, molecular biology, neurobiology, cell science, the immune system, etc.

The aim of the educational program is to offer support to secondary school teachers and their pupils.

Community building and social sensitivity

An essential element of the SSEP is to identify talented pupils in places where they have not had the opportunity to
join a program of this kind until now. Social equality requires, at least in the field of talent management in biology,
that we somehow counterbalance the well-known effects of inequality among Hungarian secondary schools. An
important educational goal of the program is also to demonstrate a socially just aspect of research success: the
results one can achieve in scientific research are irrespective of gender and ethnic origin. Talented pupils in a given
field usually know each other well and form a cooperative community. This confirms to them that what they are
delving into is a valuable activity, thus making it possible for them to build a community based on shared values.

The aim of the program is to enforce a socially just worldview and to build a pupil community that shares these values.

Bringing together teachers working in the field of talent management

Based on the information above, perhaps it is obvious that secondary school teachers participating in talent
management have a key role to play in ensuring that such a program can have a real impact. Therefore, it is the
secondary school teachers that are considered to be the most important strategic partners in the SSEP. They are
the ones who arouse interest in young pupils, and they are the ones whose work the program wants to help the
most. It is important to emphasize that an essential aspect of the program is that each pupil can develop most
effectively in their own school, with the help of their own teacher.

The goal of the program is to build a community of secondary school teachers in order to facilitate their dedicated
work.
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TRAINING SITES IN THE SECONDARY SCHOOL EDUCATION PROGRAM

The basic training of secondary school pupils takes place in the well-equipped, modern laboratories of the seven
National Education Centres and in the twenty Regional Education Centres.
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The 7 National and the 20 Regional Education Centres

National Education Centres

National Education Centres operate in Debrecen, G6doll6, Hédmez6vasarhely, Pécs, Szombathely and two in
Szeged. Their scientific work is coordinated by the head of the NEC. Their most important tasks include the
management of talented pupils, introduction of new laboratory methods and tests and also the regular education
of Szent-Gydrgyi Senior Teachers.

Schools housing central laboratories

The Specialized Laboratory for Scientific Education (TERMOSZ Laboratory) located at the Radnéti Miklés
Experimental Grammar School in Szeged, the (SzeReTeD) Laboratory at the University of Szeged Teacher
Training Secondary and Primary School, the laboratory of the Nagy Lajos Grammar School of the Cistercian
Order in Pécs, the laboratory of the ELTE Bolyai Janos Practice Primary and Secondary Grammar School
in Szombathely, the laboratory of the Téth Arpad Secondary School in Debrecen, the laboratory of the
Premonstratensian St. Norbert Secondary School in G6d6ll6 and the J6zsef Gyulai Laboratory at the Németh
Laszlé Secondary and Primary School in Hédmezdvasarhely all play an important role in the Academy’s
Secondary School Education concept. The support of the Hungarian government made it possible for the NASE
to equip and renovate the laboratories above which are serving also the goals of the Academy. In addition to
their core activities, all these secondary school laboratories serve as national centres where pupils from all over
the country can conduct complex biological experiments. Furthermore, the teachers actively participating in the
program also receive professional trainings in the centres, where they learn the methodology of the modern
molecular biology exercises that they later perform with the Szent-Gyoérgyi Pupils. Accordingly, NASE provides
the necessary background for carrying out research and teaching tasks. During the school year, the laboratories
welcome pupils and teachers who visit for several days.
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National Education Centres:

RADNOTI MIKLOS EXPERIMENTAL UNIVERSITY OF SZEGED TEACHER TRAINING ~ NAGY LAJOS GRAMMAR SCHOOL OF THE

GRAMMAR SCHOOL IN SZEGED SECONDARY AND PRIMARY SCHOOL CISTERCIAN ORDER IN PECS
Headmaster: Anett Nagy Headmaster: Janos Dobi Headmaster: Marta Bodané Galosi
Szent-Gydrgyi Senior Teacher: Andrea Borbola Szent-Gydrgyi Senior Teacher: Istvan Csigér Szent-Gydrgyi Senior Teachers: Zsolt Nyisztor,
Eszter Dénes

ELTE BOLYAI JANOS PRACTICE PRIMARY AND SECONDARY TOTH ARPAD SECONDARY SCHOOL IN DEBRECEN

GRAMMAR SCHOOL IN SZOMBATHELY Headmaster: Amalia Fenydsné Kircsi
Headmaster: Zoltan Csapodi Szent-Gyorgyi Senior Teacher: J0zsef G6z

Szent-Gyorgyi Senior Teachers: J6zsef Baranyai, Bence Farkas Szab6

PREMONSTRATENSIAN ST. NORBERT SECONDARY SCHOOL IN NEMETH LASZLO SECONDARY AND PRIMARY SCHOOL IN
GODOLLO HODMEZGVASARHELY

Headmaster: Borbdla Takdcsné Elek Headmaster: Lész16 Arva
Szent-Gydrgyi Senior Teacher: Zoltén Kerényi Szent-Gyorgyi Senior Teacher: Edit Csalané Bongyik
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Regional Education Centres:

BOLYAI FARKAS HIGHSCHOOL TARGU MURES CALVINIST GRAMMAR SCHOOL OF KECSKEMET

Headmaster: Zoltan Hajdd Headmaster: Anna Durucz
Szent-GyGrgyi Senior Teacher: Eva J6zsef Szent-Gyorgyi Senior Teachers: Adrien Lengyel, Anna Nagy

m m o
_IIIIIIII

! R —— I
DEAK TERI LUTHERAN GYMNASIUM - BUDAPEST DOBO ISTVAN HIGH SCHOOL IN EGER
Headmaster: Edit Gaddné Kézdy Headmaster: Krisztian Berkes

Szent-Gyorgyi Senior Teacher: Andrea Fazakas Szent-GyGrgyi Senior Teacher: Krisztina Veresné Kis
. . I _

ELTE BOLYAI JANOS PRACTICE PRIMARY AND SECONDARY ELTE TREFORT AGOSTON SECONDARY GRAMMAR SCHOOL -
GRAMMAR SCHOOL IN SZOMBATHELY BUDAPEST
Headmaster: Zoltan Csapodi; Szent-Gyérgyi Senior Teachers: Headmaster: Zoltan Csapodi; Szent-Gydrgyi Senior Teachers:

Jzsef Baranyai, Bence Farkas Szahd Norbert Faragé, Laszl6 Kutrovacz

T —

FAZEKAS MIHALY PRIMARY AND SECONDARY GRAMMAR SCHOOL FOLDES FERENC HIGH SCHOOL - MISKOLC
- BUDAPEST Headmaster: Robert Fazekas
Headmaster: Zsolt Er6s-Honti; Szent-Gydrgyi Senior Teachers: Szent-Gyorgyi Senior Teacher: Csilla Szentesi

Zsolt Erds-Honti, Julianna Ers-Honti

GODOLLG REFORM EDISECONDARY SCHOOL LOVASSY LASZLO GRAMMAR SCHOOL - VESZPREM
Headmaster: Arpadné Bajusz Headmaster: Zoltan Schultz
Szent-Gydrgyi Senior Teacher: Zsolt Horvath Szent-Gyorgyi Senior Teacher: Tiinde Szalainé Téth
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NAGY LAJOS GRAMMAR SCHOOL OF THE CISTERCIAN ORDER IN PECS NEMETH LASZLO SECONDARY AND PRIMARY SCHOOL IN
Headmaster: Marta Bodané Galosi HODMEZOVASARHI::LY
Szent-Gydrgyi Senior Teachers: Zsolt Nyisztor, Eszter Dénes Headmaster: Ldszl6 Arva

Szent- Gyorgy| Senior Teacher Edlt (saldné Bongyik

PREMONSTRATENSIAN ST. NORBERT SECONDARY SCHOOL IN

GODOLLE RADNQTI MIKLOS EXPERIMENTAL GRAMMAR SCHOOL IN SZEGED
Headmaster: Borbdla Takdcsné Elek ) Headmaster: Anett- Nagy
Szent-Gyorgyi Senior Teacher: Zoltén Kerényi Szent-Gyorgyi Senior Teacher: Andrea Borbola

SZEKESFEHERVAR TELEKI BLANKA HIGH SCHOOL TANCSICS MIHALY SECONDARY GRAMMAR SCHOOL OF KAPOSVAR
AND PRIMARY SCHOOL Headmaster: Lasz|6 Vamosi

Headmaster: Aniko Raczné Kalman; Szent-Gydrgyi Senior Teacher: Ildikd Kiss Szent-Gydrgyi Senior Teachers: Beatrix Bagi Kertész, Robert Kertész

TOTH ARPAD SECONDARY SCHOOL IN DEBRECEN UNIVERSITY OF NYIREGYHAZA EOTVOS JOZSEF PRACTICE

Headmaster: Amdlia Fenydsné Kircsi PRIMARY SCHOOL AND HIGH SCHOOL
Szent-Gyorgyi Senior Teacher: J0zsef GGz Headmaster: Istvan Koméaromi; Szent-Gydrgyi Senior Teacher: Erika Szuhi

UNIVERSITY OF SZEGED TEACHER TRAINING SECONDARY AND VARGA KATALIN SECONDARY SCHOOL, SZOLNOK
PRIMARY SCHOOL Headmaster: Ldszl6 Molndr
Headmaster: Janos Dobi; Szent-Gydrgyi Senior Teacher: Istvan Csigér Szent-Gyorgyi Senior Teacher: Marianna Jeneiné Fekete
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Regional Education Centres(Base Schools)

Within the NASE's Secondary School Education Program, the country is divided into 18 areas, fully covering the
country. In addition, there is also a centre in Targu Mures, Romania. Each region belongs to a Regional Education
Centre, which is under the direction of a Szent-Gyorgyi Senior Teacher, who, in addition to their daily work, deals
with the promotion of the SSEP and the organization of local programs. The Senior Teachers maintain direct
contact with the pupils belonging to the areas.

The Senior Teachers, who carry out regional coordination, regularly participate in specialized trainings, where
they discuss current organizational issues and share good practices with each other, with the help of which,
they can carry out development activities in their own regional centres. During the trainings, they also learn the
methodology of the modern molecular biology experiments that they will have their pupils perform.

Partner schools

The priority of the Foundation is to support the talent development process in its natural environment, in
secondary schools. To this end, it is essential to establish a partnership with the teachers of talented pupils,
which includes recognition of their achievements and respect for the significant amount of extra work devoted
to their talent management. An important part of the partnership is the fact that, along with the pupils, their
teachers are also invited to every event, because the shared learning experience enables the creation of
a mutually motivating situation. Being awarded the title of Szent-Gyorgyi Teacher in and of itself is serious
incentive for secondary school teachers, as is participation in Nobel Laureate conferences, as well as access to
the teaching materials and methodological guidance of the SSEP, the express purpose of which are to support
the methodological development of biology education in Hungary within its own framework.

Through regular secondary school activities, pupils can get to know the outstanding scientific results of the
higher education institutions participating in the national program (Budapest, Debrecen, Pécs, Szeged), all in the
hopes that interested pupils will eventually choose one of these institutions as a destination for their further
education and thus their development will be continuous.
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Szent-Gydrgyi Pupils in the laboratory of a Szent-Gydrgyi Mentor
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THE ACTIVITIES OF THE SECONDARY SCHOOL EDUCATION PROGRAM

The activities of the Program were designed in such a way as to, as much as possible, achieve the set goals.
The activities include theoretical education based on pupils’ independent learning and group work, but great
emphasis is placed on the development of practical skills. Some of the activities can be done from home, while
other forms of education take place in the regional or national centres. The common goal of all activities is to
impart, with the help of the most modern pedagogical methods possible, valuable knowledge that is difficult
or not able to be obtained within the framework of normal public education. The content of this imparted
knowledge will contribute to successful research in the future.

Processing of online course material

It's impossible to imagine modern education without online elements. eLearning gives pupils the opportunity
to progress through a topic at their own pace. In order to help facilitate this, a series of teaching materials has
been developed to supplement school studies, which ensure the uniformity of requirements, but at the same
time also supports individual learning styles. Each topic elaborated on begins with a short theoretical summary
in Hungarian, using technical terms, which is supplemented by diagrams that facilitate understanding. In addition
to this, for every topic, we offer free access to English language animations and videos to process the material.
Pupils also have access to multiple English language scientific publications related to each topic. Comprehension
is measured by an evaluating method developed by the Szent-Gydrgyi Senior Teachers, on the basis of which
pupils can proceed.

The range of topics is constantly expanding, so far, the following eight topics have been elaborated on:

+ Basic neurological phenomena (with particular regard to processes at the cellular level)

* Membrane transport processes and channel types

« The structure and functioning of the immune system, immunological methods in biological research
+ Spectroscopic methods in biomedical research

+ Cellular biology (cell membranes, vesicular transport, cytoskeleton)

+ Cardiology (especially in regard to the examination of heart function)

+ Biomathematics and bioinformatics

+ Signal transmission processes

Laboratory work at the TERMOSZ Laboratory (Radnéti Miklés Experimental Grammar School in Szeged)
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Laboratory experiments

Biomedical research is largely experimental work. Pupils who are, at the very least, familiar with the basic
methods of modern laboratories will be able to effectively participate in the experimental work. That is why
practical preparation also plays a prominent role among the goals of the SSEP. The program'’s activities include
two types of experiments; experiments that develop basic laboratory skills and multi-day projects.

The experiments that develop basic laboratory skills are organized and overseen by the Senior Teachers in
the laboratories of the Regional Education Centres. The Senior Teachers acquire the scientific background
and teaching methodology of these practices as part of specialized training courses. Acquiring the equipment
needed to carry out these experiments - which is lacking most Hungarian secondary schools - results in a
drastic improvement in Hungarian biology education as a whole. As a result of continuous investments, basic
molecular biology experiments can be carried out at base schools for groups of up to 30 pupils at a time. Basic
practical knowledge of current research includes the use of automatic pipettes, gel electrophoresis equipment,
spectrophotometer upon which the correct interpretation of the information can be obtained. The transfer of this
practical knowledge is practically absent from Hungarian secondary school education due to a lack of knowledge
and financial resources. That is why the development of the basic molecular biology equipment of Regional
Education Centres is considered an essential development in the national public education system. Not only
does the NASE provide the equipment and material required for these experiments, but also the methodological
knowledge necessary for their completion (in the form of workbooks and teacher’s workbooks).

The content developed for the second academic year is a curriculum system which includes a theoretical
introduction, tests to check their mastery, every step of the way, from preparation to execution.

Topics of experimentation to be introduced in the Regional Education Centres:

+ Basics of restriction analysis; Analysis of A-phage genetic material

+ DNA investigation via PCR reaction

+ Expression of GFP fluorescent protein in model organisms

* Human genetic analysis by examining the PV92 DNA segment

+ Spectrophotometric protein content determination using the Bradford method

—
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Aaron Ciechanover (in the middle) Noble Laureate scientist and Michael Brecht (on the left) German neurobiologist visiting the laboratory practice at

Radnoti Miklos Experimental Grammar School in Szeged
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After getting familiar with the simple methods, the pupils’ knowledge becomes suitable for carrying out complex,
multi-step experiments which model research processes. The short-term goal is that these experiments will be
carried out, over the course of several days, by groups of pupils in the laboratories of the National Education
Centres. During the development of these exercises, the emphasis was not on teaching technical execution - as
the pupils who came here had already mastered it in the Regional Education Centres - but on modeling the real
research process. The goal is for the pupils to be able to carry out every step of a research sub-process on site,
so that they can get to know the complex process of biological research.

The complex exercises are organized around the following topics:

+ The diverse application possibilities of chromatography in biological research
+ Protein detection in biological research

+ Complex examination of bacterial protein production

+ The possibilities of using the PCR method in biological research

+ Dissection and histological experiments on vertebrae organs

+ Enzyme kinetic examinations

Group development programs performed in Regional Education Centres

As previously stated, Szent-Gyorgyi Senior Teachers working in the Regional Education Centres, play a key role in
the operation of the SSEP. These occasions provide an opportunity to gather pupils from each region and have an
invited Szent-Gyorgyi Mentor or a Szent-Gydrgyi Student tell them about their own research. The processing of
the research report can be supplemented by a group discussion. The Senior Teachers also have the opportunity
to lead other types of group sessions based on their own experience, where they present calculations or the
method of essay writing to the pupils. These occasions also offer the opportunity for pupils from the same region
to get to know each other and form their own communities and friendships.

. ~eed W \ b}
Erwin Neher (who, along with Bert Sakmann, won the Nobel Prize in Medicine in 1991) and Eva-Maria Neher at TERMOSZ Laboratory (Radnéti Miklds
Experimental Grammar School, Szeged)
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Participation in the “Meeting of Nobel Laureates and Talented Students” conferences

In the spring and autumn of each academic year, the National Biomedical Foundation, which implements the
NASE Program, organizes a conference, to which, primarily, secondary school pupils are invited.

At the spring conference, the organizers give priority to the applications of those 10" grade pupils that want to
take part in the conference. At these events pupils, through the interpretation of Szent-Gydrgyi Students, can
learn about ongoing research and their results, which, at the same time create an opportunity for secondary
school pupils to get a firsthand view of the university program. The spring events also provide an opportunity
to get to know the cultural diversity of the host cities, while at the same time, the secondary school central
laboratories are open to guests.

The autumn conference is mainly attended by upper-year pupils (primarily 11" and 12" year) who are close
to choosing a career. Accordingly, as part of the official conference program, in small groups, pupils will also
have the opportunity to visit the laboratories of the Szent-Gydrgyi Mentors of the University Education Program
accompanied by Szent-Gydrgyi Students, so they can see, up close, the research being carried out there. In these
encounters, the pupils’ questions can be answered directly by the Szent-Gyérgyi Mentors and Szent-Gyorgyi
Students present.

Summary

During the development of the Secondary School Education Program, the aim has always been to provide
secondary school pupils and their teachers with a diverse range of modules. The offered forms of education make
it possible for pupils to add valuable information to the knowledge and skills they have learned in secondary
school with the help of state-of-the-art equipment and modern teaching methods.

B —

Dr. Bari Ferend

Bert Sakmann Director General of Education (pictured second from right) at the Meeting of Nobel Laureates and Talented Students
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University Education Program (UEP)

The primary task of the National Academy of Scientist Education is to
provide world-class training for future researchers in Hungary. The NASE
actively helps university students, from Budapest, Debrecen, Pécs, and
Szeged, who are committed to science, to develop, starting in their first
year, their scientific interests and enable them to get involved in scientific
projects at the highest level. The NASE considers the front line of science
as its reference point and sets the goal of reaching and surpassing it for
its students and mentors.

At the same time, the aim of the Academy is, emphatically, not to support
the cultivation of science at an average level, nor to assist studies that
are part of university education. The education in the program actively
complements university studies and the goal is that time spent in the
laboratories of Szent-Gyorgyi Mentors be recognized by the universities
in the form of credit points.

The education within the NASE is based on the concept of providing its
students with medium and long-term scientific development starting
in their university years and, optimally, getting students to the point
where they are independent, research group leaders who are resource
independent which, as reference, is imagined at the level of MTA
Lendulet and ERC Starting Grant winners. To encourage this, the long-
term goal of the NASE is to provide competitive scholarships at all stages
of a scientist's career (BSc, MSc, MD, or PhD student, Postdoctoral and Zoltdn Rakonczay,

Senior Researcher) that are superior to any alternative supported by the Director of University Education
public sector in Hungary.

THE UNIVERSITY EDUCATION PROGRAM'S PARTNER INSTUTITIONS

The education of university students takes place in four Hungarian cities, in a total of six partner institutions,
which are the following:

Institute of Experimental
Medicine

Semmelweis University

/
) 2

University of
Debrecen

Biological Research Centre Szeged

University of Pécs University of Szeged

The NASE's Scientific Partner Institutions
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University of Debrecen

With its uninterrupted history of more than four and a half centuries, the University of Debrecen is today the
country's oldest continuously operating institution of higher education in the same city, and having one of the
largest domestic educational complexes, it is a prominent player in the Hungarian higher education system. It
also has outstanding education, research, innovation capacities and scientific results at the international level,
based on which, it plays a significant role in the implementation of national strategic goals, and is also one of
the 500 best universities in the world. The student community of nearly 30,000 students can increase their
knowledge in 14 faculties at an institution that exhibits serious professional values. As a university of science, it
has become known as an intellectual centre with the widest vertical training in Hungary, which takes part in the
private sector, business life, and the socio-economic life of the local government.

v

University of Debrecen

The Institute of Experimental Medicine (Budapest)

The Institute of Experimental Medicine (KOKI) was founded in
1952 with the aim of carrying out high-quality research workiin
the field of medical sciences. By the early 2000s, the Institute
had developed into one of the leading neuroscience centres
in Central Europe. The focus of KOKI's activities is basic and
translational research in neuroscience. The primary goal of
the Institute is to contribute to the general understanding
of the functioning of the nervous system, the protection of
human health, more effective treatment of nervous system
diseases and the development of modern technologies in
all areas of neuroscience. In recent years, KOKI has been
extremely successful in obtaining prestigious foreign financial
resources such as the European Research Council (ERC),
Howard Hughes Medical Institute or the Wellcome Trust
grants. All of which have greatly contributed to the creation
of new technologies and many central research units. In
many cases, the discoveries made by the Institute’s research P
groups have been published in leading scientific journals, | Y pur S e=s=C -
such as Science, Nature, Nature Neuroscience or Neuron. e o R
The Institute is also dedicated to education and the training
of up-and-coming researchers, which is why the Institute
jointly operates a neuroscience doctoral school together with
Semmelweis University.

Institute of Experimental Medicine
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Semmelweis University (Budapest)

The more that 250-year-old Semmelweis University, which is unique in the country as a specialized university,
is the leading institution of medicine and health higher education, not only in Hungary but also in the Central
European region. It's three main activities are education, research-innovation, and healing; these three things
make it an internationally recognized centre of knowledge. Most doctors, dentists, pharmacists, and midwives
in Hungary have graduated from Semmelweis University, which is also one of the most internationally diverse
universities in the world; a third of the more that 12,000 students are foreigners, coming from 97 countries
around the world. Most of the country's academics work here in either the field of medicine or biomedicine,
and many pioneering medical procedures were performed here in the country for the first time. The university
is one of the most successful Hungarian players in international rankings: in the 2022 overall world ranking of
Times Higher Education (THE), it is among the top 300 universities in the world, but it is also among the best in
specialized rankings. The university is not only one of the largest healthcare institutions in the country, but it is
also home to the largest number of research groups supported by the Hungarian Academy of Sciences and the
National Research, Development and Innovation Office: around 300 university research groups operate here, and
their research is supported by 46 international and 263 domestic grants. There are 8 doctoral schools operating
at the university, and more than a thousand students are members of its Scientific Students Association.

|

Semmelweis University

University of Pécs

The history of higher education in Pécs dates back to 1367, when our King, Louis the Great, initiated the creation
of a university in the episcopal capital, Pécs. As a result of a multi-stage integration process, the University of Pécs
was created, which has now become one of the country’s most famous universities with a regional leadership
role. The university's 10 faculties and research centre provide high-quality education across the entire spectrum
of higher education fields, 18 vocational colleges and 21 doctoral schools offer 300 courses for nearly 20,000
students. The university does a lot to ensure that it is not only an optimal choice for its talented researchers
as a starting point, but also as a workplace. Its Clinical Centre is one of the largest healthcare providers in
Hungary. Its three main activities are healing, education, and scientific research. The presence of a large number
of Hungarian and foreign students, along with the Mediterranean atmosphere make Pécs a pleasant, bustling,
and lively university city.
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University of Pécs

Biological Research Centre Szeged

The defining institution of internationally recognized Hungarian life science research is the Biological Research
Centre, Szeged (BRC). The four institutes of the BRC, founded in 1973 - the Institute of Biophysics, Biochemistry,
Genetics and Plant Biology - employs around 260 researchers, whose work is characterized by numerous
prestigious international scientific publications and patents. The researched topics cover many areas of
molecular and cellular biology, which range from the industrial utilization of bacteria to the controlled breeding
of cultivated plants as well as to issues of human health and environmental protection. The BRC is mainly a
laboratory for basic scientific research, but BRC researchers play a prominent role in initiating the creation and
management of biotechnological enterprises, as well as in performing educational tasks. The efficient operation
of the BRC and the high quality of research were recognized by the European Molecular Biology Organization
(EMBO) and the Centre was awarded the title of Centre of Excellence of the European Union in 2000.
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University of Szeged

University of Szeged

Committed to quality higher education, the University of Szeged (SZTE) is one of Hungary’'s leading universities.
The University of Szeged was established on January 1, 2000, via the integration of the J6zsef Attila University of
Szeged, the Szent-Gyorgyi Albert Medical University, the Szeged Food Industry College, the Juhasz Gyula Teacher
Training College, and the H6dmez&vasarhely Agricultural College. SZTE offers hundreds of bachelors, masters,
and doctoral programs, higher education vocational training, specialized trainings, and adult education programs
for students and those who wish to learn. With nearly 25,000 students and around 7,000 employees (of which
2,400 are lecturers/researchers), SZTE is one of the largest organizations in the Southern Great Plain Region.
Education and research are carried out at the university's 12 faculties, and health care is the responsibility of
the Szent-Gyorgyi Albert Clinical Centre. The mission and goal of SZTE is to cultivate internationally competitive
science and research and to ensure the spirit of a research university.

Meetihg of Nobel Laureates and Talented Students

The common work takes place in the best-equipped laboratories at all six locations under the guidance of the
best mentors (Szent-Gyorgyi Mentors). In each research laboratory, a group of mentors awaits students, who
will, along with their university studies, also start research work in the given city.

Mentors play the most important role in the training of Szent-Gy6rgyi Students. When entering the program,
they all choose a Szent-Gyorgyi Mentor, whose research laboratory they join and participate in the ongoing work
there. Junior Mentors, who are researchers with a doctorate degree and also work in the Mentor's laboratory,
assist the Szent-Gyorgyi Students with their daily tasks. The International Mentors are internationally
recognized scientists who have a close scientific and research relationship with the Szent-Gy6rgyi Mentors.
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The Bert Sakmann Dormitory

The Bert Sakmann Dormitory

The aim of the Academy is to ensure that the program'’s conditions meet high professional expectations, and
that those participating in the program are placed in a highly motivating, quality environment.

This idea has already been realized in Szeged when the NASE's first dormitory - the Bert Sakmann Dormitory
- was opened in the spring of 2022. In addition to several student rooms, there is also an international mentor
room, where Nobel Laureates and other internationally renowned mentors can comfortably spend time in the
company of young people. In addition to these rooms, a community and educational space has been created,
where cultural programs, professional forums and trainings are organized for the students of the Academy. The
aim of the Academy is to educate broad-minded intellectuals who, in addition to their excellent professional
knowledge, will be useful members of society.

In the summer of 2022, Professor Bert Sakmann donated the original duplicate of his Nobel Prize medal and
diploma to the Academy, which are exhibited in the dormitory named after him, to the delight of the visitors and
the students living there.
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An original duplicate of Bert Sakmann’s Nobel Prize medal and diploma
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OVERSIGHT OF THE ACADEMY’S UNIVERSITY EDUCATION

The oversight of the Academy’s university education is provided by the Board of Trustees of the National
Biomedical Foundation, the general director of education (Bert Sakmann, Nobel Prize-winning German
physiologist), the director of university education, and the six scientific supervisors who oversee the six
Scientific Laboratories which operate in the four university cities.

The director of education makes a proposal on the method of education, is in daily contact with the professional
leaders, helps in the selection of Mentors, and participates in the Meetings of Nobel Laureates and talented
students.

Students and Mentors keep in touch with the scientific supervisor overseeing the work in the given city.

The scientific supervisors coordinate the professional activities of the students and the mentors working in
the Scientific Laboratories that they supervise. With their advice, they promote scientific cooperation between
laboratories with different instrumentation and methodological preparation that train students.

The scientific supervisors visit the students and their mentors at their research site once per semester. The visits
for the second semesters also serve as a meeting to prepare their annual work reports. Based on a comparison
of the annual written and oral reports (Audit) and the system of requirements, the directors of the NASE make
an annual proposal for every student and mentor as to the further payment of the scholarship and the mentor’s
honorarium, or its suspension or termination.
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Szent-Gydrgyi Students with Botond Roska and the Academy’s scientific supervisors

ADMISSION TO THE UNIVERSITY EDUCATION PROGRAM

Every academic year, the NASE advertises admissions to its Scientific Laboratories. The requirement for applying
is that the student have active student status at an institution of higher education included in the program.

Students admitted to the program are selected in three ways:

First- or second-year undergraduate students at the University are admitted to the first year of the NASE program
through an entrance exam. During the multi-step process, the examination board assesses the students’ mental
readiness, creativity, scientific problem-solving ability, and English language skills. The exam is organized and
administered by NASE's directors responsible for secondary school and university education. To assess the
candidates’ English language skills, a professional English language teacher can be called in to help. The best
performing students are then invited to participate in the NASE program.

The NASE also welcomes the applications of undergraduate students with scientific interests studying in the
upper years of university. 2" to 6" year undergraduate students must prove their record of excellence in scientific
research in comparison with the best of their contemporaries in order to be awarded a NASE scholarship. This
presupposes particularly successful participation in local and national Scientific Student Associations (SSA), as
well as first and/or co-authorship in scientific publication(s).
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SCIENTIFIC LABORATORY WORK

The placement of students admitted to the NASE Scientific Laboratories is coordinated and supervised by the
scientific supervisors of the NASE. Students are obligated, within 3 months of admission, to discuss their selected
academic topic as well as their chosen Szent-Gyorgyi Mentor with the scientific supervisors.

The aim of the program is for the Szent-Gyérgyi Mentors and the Junior Mentors to actively help the students,
on a daily basis, acquire necessary laboratory skills. International Mentors (recognized researchers who publish
their results in the highest quality journals) also play an important role in the training process. The short-term
goal is for the international mentors to regularly take turns participating in the work of the NASE's Scientific
Laboratories and dormitories, and to give lectures to the students, after which it is possible to have conversations
with them.

THE NATIONAL ACADEMY OF SCIENTIST EDUCATION’'S REQUIREMENTS FOR BSC,
MSC AND MD STUDENTS

NASE Students focus on their university studies in the mornings, while in the afternoons and evenings they
engage in laboratory work and have discussions with International Mentors.

Students receiving a scholarship are required, by end of the third year, to achieve co-authorship in at least one
original article which is published in a journal belonging to the top 25% of the given field of study, which they
must present at either a domestic or international SSA conference.

By the end of the sixth (MD) or fifth (MSc) year, it is necessary to author an article with first authorship in a
journal belonging to the top 25% of the given field of study, which in most of our doctoral schools may already be
formally sufficient to submit as a PhD dissertation. Accordingly, the system of requirements helps provide a MD-
PhD MSc-PhD equivalent qualification during an MD/MSc education. As an alternative, the students’ first author
publication can be replaced by a publication with an impact factor of over 10, in which he/she is listed as a co-
author and verifies his/her own results/work added to the creation of the publication in a creditable manner.

CAREER MODEL AT THE NATIONAL ACADEMY OF SCIENTIST EDUCATION

The Foundation is currently able to finance the program until the Szent-Gydrgyi PhD student level is reached (Szent-
Gyorgyi Student graduates). Further stages of the career model can only be achieved with the involvement of new
financial resources.

SZENT-GYORGYI 25
MASTER RESEARCHER [
SZENT-GYORGYI 60
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SZENT-GYORGYI 200
STUDENT people

pglgle PHD STUDENT

25 SZENT-GYORGYI
i SENIOR RESEARCHER
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School System — The long-term plans of the National Academy of Scientist Education Program
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Anna Georgina Kopasz, winning the title of the , Excellent Student of 2022". In the picture (from left to right): Péter Hegyi, Lajos Matés, Andras Varr,
Botond Roska, Anna Georgina Kopasz

Szent-Gyorgyi Student

Students admitted to the National Academy of Scientist Education receive a monthly scholarship. Students who
successfully meet the above requirements will receive a certificate upon graduation. Students with a certificate
can apply for the next stage or to the university's doctoral school, for PhD student status.

Szent-Gyorgyi PhD Student

In the first round, Szent-Gyorgyi Students who have received a certificate are most likely to be admitted to the
PhD program of the Academy. In the longer term, the goal of the NASE is for these students to be automatically
admitted to the doctoral schools of the universities. The remaining places are advertised by the NASE and filled
via an application process. An applicant coming from outside the NASE program may join the scholarship system
if they have published at least 2 articles in journals belonging to the top 25% of the given scientific field (in one of
which they must be the first author). Students who enter the school at this level are no longer under , publication
pressure” since they already meet the PhD conditions upon admission. For this reason, they can join a major,
relatively long-term project which may take several years to complete. At this stage, Szent-Gyorgyi Students
can focus on high-quality research that is exceptional, even by international standards, and also particularly
beneficial to the laboratory.

The researcher must attend at least one international conference a year, and both Mentor and Student must
submit a report at the end of the year. At the end of each year, the scientific supervisors along with the Board of
Trustees decide whether the PhD student will retain their scholarship in the following year.

Within the four-year scholarship period, the PhD student must publish at least three articles with an IF of 5 or
more, of which in at least one they are the first author. In the event that the PhD student fails to meet this criteria,
they may request an extension from the Director of University Education but they must provide a detailed reason.
The deadline for completion may be extended for up to 2 years but no scholarship will be given during this time.
PhD Students who successfully meet the requirements will receive a certificate at the end of their PhD training.
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Szent-Gyorgyi Postdoctoral Fellow

The postdoctoral program works on a 6-year cycle, of which the researcher spends 3-4 years in a domestic
research laboratory and 2-3 years in a foreign one. The Mentor and the Postdoc can decide together which
part of the cycle he/she will spend abroad. A foreign facility can only be chosen as a research site if the Board
of Trustees has previously included it among the accepted foreign research laboratories (which are typically
published in multidisciplinary journals). While doing their research in Hungary, the postdoctoral fellow must win
an independent research grant (e.g. NRDIO).

The purpose of this period is for the Postdoctoral fellow to become independent within the 6 years and gain
experience abroad that they can later assimilate at home, ideally at the same level (as a Szent-Gydrgyi Senior
Researcher) or at the cutting edge of a particular specialized field (as a Szent-Gydrgyi Master Researcher).

Getting accepted and dropping out:

Szent-Gyorgyi PhD Students are admitted into the program in the first round. It is possible to join the program
during one’s studies if there is a vacancy and the candidate meets the criteria described above. The Postdoc
fellow must participate in at least one international conference a year and the end of the year both Mentor and
Postdoc fellow must submit a report. Itis at this point that the International Mentor gets involved in the training,
and thus the report must be written by all three people.

At the end of each year, the scientific supervisors along with the Board of Trustees decide whether the
Postdoctoral fellow will retain their scholarship in the following year. A new student may take the place of a
Postdoc who drops out of the program, provided they can meet the standards.

In six years, the researcher must publish at least three articles with an IF of above 8, of which he/she is the first
author in at least one. If the Postdoc fellow does not satisfy the criteria he/she may request an extension, with
detailed reasons, from the Board of Trustees. The deadline can be extended for up to three years but during
that time the NASE does not provide a scholarship for that period. Postdoctoral fellows who successfully meet
the criteria will get a certificate at the end of their training.

Szent-Gyorgyi Senior Researcher and Master Researcher

Szent-GyOrgyi Senior researchers and Szent-Gyorgyi Master researchers have at least 15 years of experience in high
quality research and have received professional training at outstanding domestic and international laboratories.

Goal:

For those with serious research potential to strengthen either Hungarian scientific life or the Hungarian industrial
research sector, as well as participate in the education of the next generation.

Getting accepted and dropping out:
The Master researcher or Senior researcher scholarship begins whenthe candidate meets the givenrequirements.

The title of Master researcher is conferred on those who have published articles in famous multidisciplinary
newspapers (e.g., Science, Nature) as corresponding author based on research conducted in a Hungarian centre.

The title of Senior researcher is conferred on those who have published in leading specialized journals (e.g.,
Gastroenterology, Circulation) as corresponding author based on research conducted in a Hungarian centre.
The scholarship can be awarded for up to 3 years from the publication of the given article, if the researcher in
question demonstrates that he/she is conducting research which may potentially be accepted for publication in
a journal of similar rank. If, during the three years, the researcher wins a substantial amount of money from an
international grant (e.g, European Research Council or the Wellcome Trust), the scholarship can be extended for
another 2 years.

The Senior researchers and Master researches are expected to act as Mentors at NASE, while their laboratories
function as part of the program. If the researcher fails to present a publication of similar rank or to win a major
grant in three years, the scholarship will cease until the candidate satisfies the above requirements.

The NASE seeks, primarily, to continue to support PhD students, Postdoctoral fellows and Senior or Master
researchers from those previously supported undergraduate students to validate its educational model,
however, it also considers researchers of exceptional talent and results as new recipients of scholarships during
their PhD or postdoctoral studies.

Regarding the NASE's career model as a whole, we want to enforce the ever-strengthening principle of quality-
based selection, which assumes a decreasing number of NASE scholarship recipients (<15 PhD students,
maximum 7 postdoctoral fellows) over time.
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SOCIAL LIFE

The NASE provides accommodation in its dormitory for its students in Szeged, which also provides an opportunity
for interaction between students and guest lecturers/researchers/international mentors. In order to form a
community of students, the NASE organizes regular scientific and other (e.g. cultural, communication) programs
in Budapest, Debrecen, Pécs and Szeged.

Gala at the National Theater of Szeged

Abouzahra Amira - Lugosi Ali
15, heged(i 22, klarinét

Handel-Halvorsen: Passacaglia

Performance of Virtuoses at the Meeting of Nobel Laureates and Talents Students Gala
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AWARDS GIVEN BY THE ACADEMY
The Szent-Gyodrgyi Talent Award

In 2013, the Foundation for the Future of Biomedical Sciences in Szeged established the Szent-Gydrgyl Talent
Award. According to the original concept, the condition for receiving this award, is that the discovery - like in the
case of the great predecessor, Albert Szent-Gyorgyi - has to be connected to a research carried out in Szeged
and - modeled after the Nobel Prize - it has to be connected to a once-in-a-lifetime discovery.

With the establishment of the National Academy of Scientist Education, not only does outstanding research in
Szeged receive recognition every year, but also in Budapest, Debrecen and Pécs.

The award winners are jointly selected by the Nobel Laureate researchers visiting the Academy’s events, the
scientific supervisors of the National Academy of Scientist Education’s University Education Program, and the
members of the Board of Trustees. The awards are presented every year in the spring on the evening of the
.Meeting of Nobel Laureates and Talented Students” gala event.

Researchers awarded so far:

2013: Balazs Papp
A senior scientific associate at the Institute of Biochemistry at the Biological Research Centre, Szeged
won for his work on exploring the general properties of genetic interaction networks.

2014: Csaba Pal
A senior scientific associate at the Institute of Biochemistry at the Biological Research Centre, Szeged
won for his work on the detailed mapping of bacterial resistance to antibiotics.

2015: Gabor Tamas
Professor at the University of Szeged Faculty of Natural Sciences and Informatics, Institute of Biology,
Department of Physiology, Organization and Neuroscience won for the discovery of the cells responsible for
slow cortical inhibition and the description of their mechanism.

2016: Péter Hegyi
Professor at the Faculties of General Medicine of the University of Szeged and Pécs won for his work in
understanding the pathomechanism of acute alcoholic pancreatitis.
In light of the fact that a member of the Board of Trustees received the highest professional prize in
2016, the award was not handed over. The professional achievement was recognized with a certificate.

2017: Antal Berényi
Assistant professor at the Institute of Physiology, Faculty of General Medicine, University of Szeged
won for his work exploring the principles of electrical treatment of epileptic seizures.

Baldzs Papp (in the middle), the first Talent Award winner, 2013 (Csaba Pdl (on the right), the 2014 award winner
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Gabor Tamas (on the left), who won the award in 2015 Péter Hegyi received a certificate in 2016

£ A
Antal Berényi, the 2017 award winner Lajos Haracska, the 2018 award winner
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2018:

2019:

2020:

2021:

2022:

The education program of the new SChool SyStem .m———————————— ——

Lajos Haracska

Research fellow at the Institute of Genetics of the Biological Research Centre, Szeged of the Hungarian
Academy of Sciences won for his research in the field of carcinogenesis, during which he described how
new molecular actors influenced the stability of the genome.

Péter Horvath

Director at the Institute of Biochemistry of the Biological Research Centre, Szeged of the Hungarian
Academy of Sciences won for his publication in the January 15, 2018, edition of Nature Communications in
which he and his colleagues described the technique of intelligent image-based single-cell isolation.

Laszl6 Nagy

Research fellow at the Institute of Biochemistry of the Biological Research Centre, Szeged won for his
outstanding research results in the topic “Exploring the evolutionary origin of hyphae multicellularity using
comparative genomic methods”,

Tamas Martinek

Professor and department head at the Institute of Medicinal Chemistry of the University of Szeged for
his outstanding research results in the field of “Delivery of proteins into the cell with endocytosis-directing
sequences”.

Adam Dénes

Senior research fellow at the Institute of Experimental Medicine, won for his outstanding research in the
field of “Compartment-specific modulation of neuronal and vascular responses by microglia”.

Gabor Juhasz
Professor at the Biological Research Centre Szeged, won for his outstanding research in the field of
“Canonical and non-canonical roles of autophagy genes”.

Norbert Kovacs

Professor at the University of Pécs, won for his outstanding research in the field of “Deep brain
stimulation to improve the quality of life for patients with movement disorders such as Parkinson’s disease and
dystonia”.

Attila Toth
Professor at the University of Debrecen, won for his outstanding research in the field of “Gains and losses
upon improving cardiac contractility”,

The 2022 award winners with Andras Varrg, the strategic director of the Foundation and the Nobel Laureate Erwin Neher (from left to right:
Andras Varr6, Adam Dénes, Attila Téth, Norbert Kovdcs, Gabor Juhdsz, Erwin Neher)
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“Excellent Student of the Year” awardees

2018:

2019:

2020:

2021:

2022:

VALERIA EVA MESZLENYI MARTON SIMON CZIKKELY ANNA GEORGINA KOPASZ
Excellent Student of 2020 Excellent Student of 2021 Excellent Student of 2022

Bernat Nogradi
Szeged Scientists Academy 3 year
University of Szeged, Faculty of Medicine, 3" year

Gergd Porkolab
Szeged Scientists Academy 3™ year
University of Szeged, Faculty of Science and Informatics, Biology 3" year

Valéria Eva Meszlényi
Szeged Scientists Academy 5" year
University of Szeged, Faculty of Medicine, 6% year

Marton Simon Czikkely
National Academy of Scientist Education 5" year
University of Szeged, Albert Szent-Gyorgyi Medical School, 5" year

Anna Georgina Kopasz
National Academy of Scientist Education 6% year
University of Szeged, Faculty of Science and Informatics, Biology MSc 2™ year

BERNAT NOGRADI GERGO PORKOLAB
Excellent Student of 2018 Excellent Student of 2019

4]
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“Excellent Pupil of the Year” awardees
2019: Gerg6 Bitay
Radnoti Miklés Experimental Grammar School Szeged
2020: Dominik Dobos
ELTE Bolyai Janos Practice Primary and Secondary Grammar School, Szombathely
2021: Botond Szikra
Tancsincs Mihaly Secondary Grammar School of Kaposvar

2022: Lucien Lemaitre
Németh LaszI6 Secondary and Grammar School, Hédmezd8vasarhely

GERGO BITAY DOMINIK DOBOS
Excellent Pupil of 2019 Excellent Pupil of 2020

BOTOND SZIKRA LUCIEN LEMAITRE
Excellent Pupil of 2021 Excellent Pupil of 2022
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STATISTICS OF THE SECONDARY SCHOOL EDUCATION
PROGRAM

Venues

In 2013, when the Szeged Scientists Academy was launched by the Foundation for the Future of Biomedical Sciences
in Szeged, the 12 regions, the 3 National Training Centres and the 14 Regional Training Centres of the Secondary
School Education Program provided a geographical national coverage regarding the talent management of the
pupils in the field of natural sciences.

As a result of the transformation of the Szeged Scientists Academy to the National Academy of Scientist Education in
2021, the number of the regions began to increase within Hungary and in 2022 also a region beyond the border
was involved in Targu Mures, Romania.

19
14
12
Dﬁ REGIONS
2013
2021 2022/23

Parallel to the increase in the number of regions, the number of cities and schools involved in the
implementation of the program also grew, in order to make the talent management of the pupils even more
effective. Consequently, regular teacher trainings and special laboratory practices for advanced pupils can
now be carried out in the 7 National Training Centres, while the 20 Regional Training Centres are responsible
for the regular theoretical and practical education of the secondary school pupils.

@ CITIES r@‘| INSTITUTIONS
16 20
13 16
11 14
6
7
2013 2013
2021 2022/23 2021

2022/23

National Training Centres @ Regional Training Centres
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Participants

Szent-Gyorgyi Senior Teachers, who are recognized experts within their region in the field of biology or chemistry
education, must have decades of experience in talent development in these subjects. From the very beginning,
the management of the Academy was determined to involve as many experts as possible, with whom the
Secondary School Program could be made even more effective and successful. As the professional work of the
regions is led by the Szent-Gyorgyi Senior Teachers, they play a crucial role in the system.

SZENT-GYORGYI SENIOR SZENT-GYORGY! SENIOR
TEACHERS OF THE NATIONAL F TEACHERS OF THE REGIONAL
TRAINING CENTRES TRAINING CENTRES
5 23
19
15
L 1
2013 2013 0
2021 2022/23 2022/23

Secondary school pupils and their teachers can regularly participate in various professional programs. Since
2013, the Academy organizes two major conferences (Meeting of Nobel Laureates and talented students) every year,
where both pupils and teachers are invited. They can also regularly attend trainings in the National and Regional
Centres. The diagram below shows the total number of participants throughout the years. The exponential
increase in the numbers is an outstanding success for the Academy.

SZENT-GYORGYI PUPILS O \ SZENT-GYORGY!I TEACHERS
Sg PARTICIPATING IN N PARTICIPATING IN
PROFESSIONAL PROGRAMS PROFESSIONAL PROGRAMS
5000 700
B 620
80
500
-_ﬁ
2013 2013 2021
2021 2022/23

2022/23
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STATISTICS OF THE UNIVERSITY EDUCATION PROGRAM

f@} VENUES

Szeged Scientists Academy was established in
2013. In the beginning, the university program was
4 4 implemented exclusively in Szeged. Based on the
. — results listed over the years, it came to the point
in 2021 where the program expanded to National
2 Academy of Scientist Education program, to
includeall citiesinthe countrywithinstitutes of higher
1 education in human life sciences. Consequently, the
‘ number of the partner institutions also increased

'. l significantly during the transformation period.
2013 2021

Cities . Scientific Partner Institutions

2022/23

Owing to the expansion of the University Education Program in 2021, parallel to geographical growth, the number
of participants in the professional program also increased significantly. The management of the Academy is
determined to ensure that this growth continues unabated in the future as well.

¢Q  PaRTICIPANTS
N\

2013 © 202 @ 202223 -
94
33 36
113 T
Szent-Gyorgyi Szent-Gyorgyi PhD ~ SIent-Gyorgyi Jﬁaﬁgil\Gﬂi?]rt%yrls Iml\ellren:tt(i)(;s !

Students Students Mentors
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WOC

Szent-GyOrgyi Students performing research within the framework of the Academy need to meet the following
publication requirements:

- by the end of the 30th month from the conclusion of the scholarship contract, a co-authored publication
must be performed in a SciMago Q1 international journal within the field, and

-by the time they receive their university degree, Students must be the first authors of at least one SciMago
Q1 original international publication in an additional field

In accordance with preliminary expectations, as the number of students increased, so did the number of
publications. It is important to note, however, that Students entering the Research Institutions joining the
Program in 2021, were admitted in a progressive system.

/ ..
PUBLICATIONS OF THE SZENT-GYORGYI STUDENTS

72

2013
2021 2022/23

First author publications @ Co-authored publications
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The members of the National Biomedical Foundation’s Board of Trustees

ANDRAS VARRO

Chairman of the Board of Trustees

Professor of the Department of
Pharmacology and Pharmacotherapy at
the Albert Szent-Gydrgyi Medical School
of the University of Szeged

LASZLO DUX

Rector of Gal Ferenc University,
professor of the Institute of
Biochemistry at the Albert Szent-
Gydrgyi Medical School of the University
of Szeged

LAJOS KEMENY

Professor and head of the Department
of Dermatology and Allergology at the
Albert Szent-Gydrgyi Medical School of
the University of Szeged

BELA MERKELY

Rector of Semmelweis University

ZOLTAN NUSSER

Director of the Institute of
Experimental Medicine

JOZSEF TOZSER

Vice-Rector responsible for health
industry innovation and training
development at the University of
Debrecen

PETER HEGYI

Professor at the Faculty of General
Medicine of the Semmelweis University
and the University of Pécs, professor at
the Albert Szent-Gydrgyi Medical School
of the University of Szeged

ZOLTAN GYENGE

Dean of the Faculty of Humanities
and Social Sciences at the University of
Szeged

ZOLTAN KONYA

Vice-Rector for Scientific Affairs and
Innovation at the University of Szeged

FERENC NAGY

Director General of the
Biological Research Centre Szeged

ZSUZSANNA HELYES

Professor of the Department of
Pharmacology and Pharmacotherapy at
the Faculty of General Medicine of the
University of Pécs

LASZLO VIGH

Research Professor of the Biological
Research Centre Szeged
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Members of the Oversight Committee

EVA KONDOROSI

President
Research professor at the Biological
Research Centre Szeged

PETER FERDINANDY

Member
Vice-Rector for science and innovation
at Semmelweis University

ERIKA PINTER

Member

Professor and head of the Department
of Pharmacology and Pharmacotherapy
at the Faculty of General Medicine of
the University of Pécs
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Chief scientific leaders

ANDRAS VARRO

Strategic director

BERT SAKMANN

Director general of education Professor of the Department of

Pharmacology and Pharmacotherapy at
the Albert Szent-Gydrgy Medical School
of the University of Szeged

Nobel Laureate cell physiologist,
Max Planck Institute fiir Neurobiologie,
Munich

PETER HEGY!

Program director

developer of the National Academy of Scientist Education (NASE)
program. Professor at the Faculty of General Medicine of the
Semmelweis University and the University of Pécs, professor at the
Albert Szent-Gydrgyi Medical School of the University of Szeged
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Professional and Operational implementers

ANDRAS VARRO

Strategic director

I

|

ADRIEN LENGYEL
Director of Secondary
School Education

ENIKO GULYAS

Training coordinator

SANDOR BAN

Pedagogical expert

ZSOFIA TOTH

Training assistant

ESZTER FRICK

Financial assistant

ZSOLT NYISZTOR
Head of the National
Education Centres

LASZLONE FODI

Financial assistant

ROBERT KERTESZ

Head of the Regional
Education Centres

ZOLTAN RAKONCZAY
Director responsible for the ongoing
of pupils from the Secondary School
Program to the University Program
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BERT SAKMANN

Director general of education

|

PETER HEGYI
Program director

| |

ANITA TAKACS <M ZOLTAN RAKONCZAY
Managing director g Director of University
™ Education
ZSUZSA PAPFALVI
Training coordinator
LUCA MARIA DELI
HERTEL.E NDY-VARGA |- Scientific supervisor —
Financial director

~~ TAMAS MARTINEK

AGNES BITTERA
Marketing and event | . Scientific supervisor —
manager LINDA BORKUTI
Training assistant
TIMEA L,
LEPAHIN-PAPP - -- St g
Office coordinator TUNDE SOPRONYI P

Training assistant

JOZSEF

ANDOCZI-BALOG
Social and cultural
program organizer

ATTILA MOCSAI

Scientific supervisor

AGNES PAROS

Training assistant

ZOLTAN PAPP

Scientific supervisor

JOZSEF TOLNAI

Website developer

KRISZTINA KASS

Training assistant

ZSUZSANNA
HELYES —

Scientific supervisor

RITA BALAZS

Training assistant




SECONDARY SCHOOL
EDUCATION PROGRAM
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Leaders of the Secondary School Education Program

ADRIEN LENGYEL

Director of Secondary School
Education

Master teacher of biology and

chemistry at the Calvinist Secondary
School in Kecskemét

ZSOLT NYISZTOR

Head of the National Education
Centres

Master teacher of biology and

chemistry at the Nagy Lajos Grammar
School for the Cistercian Order

ZOLTAN RAKONCZAY

Director responsible for the ongoing
of pupils from the Secondary School
Program to the University Program

Professor and head of the Institute of
Pathophysiology at the Albert Szent-
Gyorgyi Medical School of the University
of Szeged

ZSOFIA TOTH

Training assistant

SANDOR BAN

Pedagogical expert

Master teacher of biology at the
Radnéti Miklos Experimental Grammar
School Szeged

ROBERT KERTESZ

Head of the Regional Education
Centres

Master teacher of biology and
chemistry at the Tancsics Mihaly
Secondary Grammar School of
Kaposvar

ENIKO GULYAS

Training coordinator



SZENT-GYORGY!
SENIOR TEACHERS




ADRIEN LENGYEL

DIRECTOR OF SECONDARY
SCHOOL EDUCATION

Calvinist Grammar School of Kecskemét

TEACHING CAREER IN BRIEF

Being a student at the Jdzsef Attila University of Szeged, | concluded my studies as a
Biology and Chemistry teacher. My first employment was at the Katona Secondary
School at Kecskemét, then | changed to the Calvinistic Secondary School where I'm
working up to this day. Upon launching the six-grade education program, my task
was to develop the Chemistry curriculum, later | became the head of the teacher's
team. We are frequent participants of the TUDOK (Annual Conference of National
Scientific Students” Associations) with remarkable success. The achieved results
truly enhanced my personal development. Along with a colleague, I'm organizing
the Biology field trips which are quite popular amongst our students. I'm also an
evaluating teacher at the advanced level final examinations. Throughout the years
my main focus has been to modernize Biology education; especially reaching out for
students who show interest in this field - for this achievement | received an award.
Other significant professional steps were publishing textbooks and books assisting
the preparation for final examinations (MAXIM publishing). These activities demand
great devation, lots of reading, consulting and many working hours, yet offer the best
way for self-improvement in the dynamically changing subject of Biology. In addition,
I handled full leadership of a laboratory project and held advanced education to my
colleagues. | find these activities both challenging and exciting. | have been working

SANDOR BAN

PEDAGOGICAL EXPERT

Radnoti Miklos
Experimental Grammar School Szeged

TEACHING CAREER IN BRIEF

| started my career in 1993 at the Dugonics Andras Piarist Grammar School, Szeged,
where | taught chemistry and biology, both as part of the regular curriculum and
in advanced elective courses as well as special after-school lessons. In 199899, |
played a leading role in designing and equipping the science section of the school's
new building. | was also the head of the department of biology and chemistry for four
years. Since 2002, | have taught in the special biology, chemistry and mathematics
programs at the Radnati Miklos Grammar School in Szeged, mostly in small groups.
Between 2005 and 2012, | headed the biology department, which developed into
the most successful high school biology workshop in the country during that period,
based on advanced Matura examination and competition results. My colleagues and
| have also established a state-of-the-art high school molecular biology laboratory.
This facility has been made available to biology teachers from other schools for in-
service trainings as well as to students for selection tests for international biology
competitions. My colleagues and | have attended in-service trainings in molecular
biology at the EMBL laboratories in Cambridge, Heidelberg and Monterotondo on
a number of occasions. Since 2009, | have been the team leader of the Hungarian
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for the foundation since 2015, so our grammar school also became a
basic school. The program is very attractive for students of regional high
schools, today the active number covers more than a hundred students
who are happy to attend our lectures and take part in laboratory classes,
only here in the Kecskemét district. My work is to help as many talented
students as possible find a place in our excellent universities, to take an
active part in research and academic life. (My several former pupils are
currently Szent-Gydrgyi Students.)

PUBLICATIONS

Cselekedeteink tukre - /A szegedi orvosbioldgiai kutatasok jovéjéért/ -
cikk : Lengyel Adrien Print 2000 Nyomda 2020

Juhdsz K., Vargéné L.A. Theme Outlines for Biology Final Examination,
Maxim Publishing, Szeged, 2017.

Juhasz K., Vargané L.A. 130 themes of Biology, Maxim Publishing, Szeged,
2017.

JuhdszK., Vargdné L.A. Colourful thesmes of Biology, Maxim Publishing,
Szeged, 2017.

Csigér, 1., Juhdsz, K., Vargané Lengyel, A. (2012). Bioldgia 12 (Biology
12). Szeged: Maxim Kdnyvkiado

national teams at the International Biology Olympiad (IBO) and mentor
to our national teams at the European Union Science Olympiad (EUSO).
In 2010, I won the Rétz Lifetime Achievement Award. | am currently head
of the EU-funded high school science laboratory.

PUBLICATIONS

Ban S. (1998). Gondolkodds a bizonytalanrdl: a valoszindségi és
korrelativ gondolkodds fejl6dése. [Thinking about the uncertain:
developing probabilistic and correlative thinking]. In Csap6 B. (Ed.): Az
iskolai tudas. Budapest: Osiris Kiado.

Ban S. (2010). A tanulds természetes jellemzGinek érvényesiilése az

iskolai bioldgiaoktatashan [Implementing natural features of learning in
biology instruction]. Mester és Tanitvany 28: 48-56.

Béan S et al. (Eds.). (2003). From Vandal to Voter: Active Citizenship in
Europe - Analysis and Methods. Szeged-Paris: KIFE.
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ZSOLT NYISZTOR

HEAD OF THE NATIONAL
EDUCATION CENTRES

Nagy Lajos Grammar School of the
Cistercian Order, Pécs

TEACHING CAREER IN BRIEF

| received my teaching degree in biology and chemistry at the University of Pécs.
During my studies, | was engaged in an ecological study of barn owls, among other
topics, as well as a molecular biology project involving the processing of samples
collected in the field for taxonomic purposes. During this time, | also spent half a
year in Italy as an ERASMUS student at the University of L'Aquila. In 2001, | began
teaching at the Nagy Lajos Cistercian Grammar School in Pécs, where | have been a
teacher ever since. | graduated from the Doctoral School of Biology and Sportbiology
of University of Pécs in 2019. | studied the development of the mammalian retina.
| would like to pass on to my students my enthusiasm for the sciences and the
ability to wonder at the myriad beauty of the created world. | believe that Hungary
should be represented among the scientific elite of the world through diligence and
endurance. | consider it important for my students to leave high school not only
strengthened in knowledge, but also in moral and spiritual values.

PUBLICATIONS

Nyisztor, Zs. (2015) Biologia munkafiizet 11-12. osztdly [Biology
workbook grades 11-12]. Pécs: Ciszterci Rend Nagy Lajos Gimnaziuma
és Kollégiuma.

Nyisztor, Zs. (2015) Bioldgia szaktandri segédlet 11. osztaly [Biology
teacher’s guide grade 11]. Pécs: Ciszterci Rend Nagy Lajos Gimnaziuma
és Kollégiuma.

Nyisztor, Zs. (2015) Bioldgia szaktandri segédlet 12. osztaly [Biology
teacher's guide grade 12]. Pécs: Ciszterci Rend Nagy Lajos Gimndziuma
és Kollégiuma.

Nyisztor, Zs., Dénes, V., Kovdcs-Valasek, A, Hideg 0., Berta G.,
Gabriel R. (2018). Pituitary adenylate cyclase activating polypeptide
(PACAP1-38) exerts both pro and anti-apoptotic effects on postnatal
retinal development in rat. Neuroscience 385, 59-66.

Denes, V., Hideg, 0., Nyisztor, Zs., Lakk, M., Godri, Z., Berta, G., Geck, P.,
Gabriel, R. (2019). The neuroprotective peptide, PACAP1-38 contributes
to horizontal cell development in postnatal rat retina. Investigative
Ophtalmology and Visual Science.

ROBERT KERTESZ

HEAD OF THE REGIONAL
EDUCATION CENTRES

Téncsics Mihaly Secondary Grammar
School of Kaposvar

TEACHING CAREER IN BRIEF

I earned my secondary school teaching degree in biology and chemisry at the Jézsef
Attila University (University of Szeged) in 1993. | started working at the Department
of Botany there and then moved to Kaposvar in 1997. Since then, | have been
teaching biology and chemistry in the regular and specialized curricular programs
at my alma mater there, Tancsics Mihdly Grammar School. Since the Research
area of the two-tier Matura examinations, | have participated in the work of the
advanced Matura examination boards, | have corrected advanced written Matura
examinations and was even requested to oversee examination marking, I passed two
specialized examinations (at the University of Szeged and the Budapest University
of Technology and Economics) and have incorporated the knowledge | have thus
acquired into my everyday practice. In 2014, | received the rank of master teacher,
so I am now also called on to provide consultations, through which | endeavour to
improve the position of my scientific subjects, which are continually being pushed
into the background. During my work in secondary schoal, | have always laid great
stress on nurturing excellence — I have prepared my students for various competions
in both of my subjects. | consider it important to aid my students in strengthening
their own innate interest and developing their own high professional standards.



JOZSEF BARANYAI

ELTE Bolyai Janos Practice Primary and
Secondary Grammar School, Szombathely

TEACHING CAREER IN BRIEF

| completed my biology degree at the Jézsef Attila University (University of Szeged)
in 1994. During my university years, | was a demonstrator at the Department of
Zoology, and | stayed on as an assistant lecturer after receiving my degree. | have
much to thank the excellent staff at the department (Drs. Rébert Gabriel, Eva Fekete
and Katalin Halasi) for my professional development. They inspired me to become
an outstanding student and assistant lecturer. Soon afterward, | was invited by Janos
Iker to the newly established Bolyai Grammar School in Szombathely and have been
teaching there since then for over 20 years. | am an advocate of problem-/inquiry-
based learning, but also believe that there is not one single right method: one must
always dynamically adjust to the problem at hand and tailor the methods accordingly.
| have worked an a number of professional boards (Hungarian National Institute
for Educational Research and Development (OKI/OFI) in curriculum development,
dealing with the National Curriculum etc.). I am the head of our talent center, and
I'am proud of all the results of all my students. In 2011, I received the Ratz Lifetime
Achievement Award, and in 2013 the Bonis Bona National Talent Award.
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PUBLICATIONS

Baranyai ], Veres G. (2022). Bioldgia kompetencia fejleszt§
feladatgy(ijtemény

Baranyai ], Veres G. (2021). Bioldgia tankonyv 9-10.

Baranyai |, Szlicsné Kerti A. (2006). Biologia kozépszintli érettségi
feladatgydjtemény 10. [Intermediate biology Matura examination
papers 10]. Budapest: Nemzeti Tankdnyvkiado.

Baranyai ], Szlicsné Kerti A. (2006). Biologia kbzépszintli érettségi
feladatgy(ijtemény 11. [Intermediate biology Matura examination
papers 11]. Budapest: Nemzeti Tankdnyvkiado.
Baranyai |, Szlicsné Kerti A. (2006). Biologia kozépszintli érettségi
feladatgy(ijtemény 12. [Intermediate biology Matura examination
papers 12]. Budapest: Nemzeti Tankdnyvkiado.

ANDREA BORBOLA

Radnoti Miklos
Experimental Grammar School Szeged

TEACHING CAREER IN BRIEF

I've been an associate at the TERMOSZ Laboratory since 2014, | consider it as a prime
element in my life. During my high school years | had the opportunity of assisting at
the Cell Biology and Evolutional Micropaleontology Laboratory of the University of
Szeged, which helped me start my scientific work. Throughout my university studies
[ was co-authoring several English publications, participated in an Indian-Hungarian
joint research and for years | was the technical editor of the Plant Cell Biology and
Development (Szeged) issue. In addition | also acquired some successful applications
(Pro Renovanda Cultura Hungariae Fund - 'Students for Science’ foundation).

My interests shifted towards molecular biology - starting from 2001, | carried out
my PhD studies at the Genetic Institute of the Biological Research Center (Hungarian
Academy of Sciences); later on | worked there as a science assistant. Next to
learning the basic molecular biology techniques and elaborating new methods
| also participated in several conferences. At the moment I'm teaching Biology at
the Radnéti Mikiés Experimental Grammar School and tending to the TERMQSZ
Laboratory.

PUBLICATIONS

Kiss E, Olah B, Kalo P, Morales M, Heckmann AB, Borbola A, Lozsa A,
Kontar K, Middleton P, Downie JA, Oldroyd GED, Endre G: (2009) Lin, a
novel type of u-box/wd40 protein, controls early infection by rhizobia in
legumes. PLANT PHYSIOLOGY 151: 1239-1249.

Borbola A: (2004) Construction of alinkage map for Medicago truncatula
RIL population and its comparative analysis with other Medicago genetic
maps. ACTA BIOLOGICA SZEGEDIENSIS 48: 51.

Kedves M, Pardutz A and Borbola A: (1998) Transmission electron
microscopy of X-ray irradiated teliospores of Ustilago maydis. GRANA
37:29-34.
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EDIT )
CSALANE BONGYIK

Németh Laszl6 Secondary and Primary
School, HodmezG6vasarhely

TEACHING CAREER IN BRIEF

| began teaching in the Commercial and hospitality secondary school of
Hodmez6vasarhely in 1998, parallel with my university studies and | have been
working in the Németh LdszI6 Grammar School since 2015. | have been teaching
biology and chemistry and during my years in the vocational secondary school my
students performed well at professional competitions. | have always felt fortunate
to be a teacher, | am one of the few persons whose job is their hobby. | regularly
attend professional trainings and always embrace varied pedagogical methods
and educational forms. Recently, I have been committed to digital pedagogy. | was
teaching complex nature for a long time, | also prepared a workbook for internal
use with one of my colleagues. Thanks to this | became closer to the activities of
the Oveges labs and also had the opportunity to participate in the elaboration of
complex labotatory workbooks. | was also engaged for two years in a teacher training
for renewing STEM thinking. | gladly contribute to project writing, | am proud of
my two successful National Talent Projects. | held Visible Natural Science - Digital
Teaching Practice course as a trainer of MDOE from 2018. In the spring of 2020, |
was invited to develop professional recommendations in line with the new NAT. In
December 2020, | won the Digital Educator Award in the Tempus competition. At

ISTVAN CSIGER

University of Szeged Teacher Training
Secondary and Primary School, Szeged

TEACHING CAREER IN BRIEF

| earned my degree at the J6zsef Attila University (University of Szeged) in 1985,
which qualified me to teach biology and chemistry in secondary school. Right after |
completed my studies, | started my career at the Vocational School for Forestry amd
Water Resources Engineering and Management in Barcs, where | spent six years. |
taught biology and chemistry to students in the forestry stream and chemistry and
lab practice to students in the water resources engineering and management stream.
In acknowledgement of my work, | received a Ministerial Commendation in 1989. In
1991, I came to my current workplace, the University of Szeged Grammar School
and Primary School (previously the University of Szeged Sagvari Endre Grammar
School) as a mentor teacher in biology. My basic job has been to teach biology
and to train university students studying to became biology teachers (supervising
student teaching and administering examinations to student teachers). | also work
as the lead teacher for biology in the Szeged Regional Student Science Laboratory,
established by our high school and by the University of Szeged, which supports it
financially. Within the limits of reason, | endeavour to develop relationships with
my high school and university students based on collegiality and respect, never
compromising on quality work standards or the requirements of consistent and
rigorous assessment. In acknowledgement of my teaching activities, | received

present, | am teaching students committed to natural sciences at each
grade above 8th and also the ones who wish to perform the advanced
level biology final exam.

PUBLICATIONS

(2001) K. Hernddi, I. Plinko, E. Béngyik, I. Kiricsi, Biomimetic oxygen
transfer by Co and Cu complexes immobilized in porous matrices,
Studies in Surface Science and Catalysis (https://www.sciencedirect.
com/science/article/abs/pii/S0167299101818607?fbclid=IwAROBjxq2V
FVhqnFrsiEJzD)S3EVEmpI6j-IbyL5Iul22C7RhBZwtu600508)

(2016) Mobileszkézok az oktatasban konferencia, Okostelefonokkal a
természettudomanyos oktatdshan, Debreceni Egyetemi Kiado, Veszprém
2016

the Golden Rostrum Commemorative Plague in 2001. I first became
involved in the Szeged Scientists Academy in 2012, which honored me
with the title of Szent-Gydrgyi Teacher and then in 2016 with that of
Szent-Gybrgyi Senior Teacher. | have endeavoured to aid the academy
from the beginning to discover and cultivate young talent.

PUBLICATIONS

Csigér I, Juhdsz K, Vargdné Lengyel A. (2011). Bioldgia 11 [Biology 11].
Szeged: Maxim Konyvkiado.

Csigér I, Juhasz K, Vargdané Lengyel A. (2012). Bioldgia 12 [Biology 12].
Szeged: Maxim Konyvkiado.

Csigér 1, Németh E. (2005). Néhany szakmai észrevétel Lénard Gabor
Bioldgia Il. és Biologia lll. Tankdnyvérdl [Some observations on Gabor
Lénard's Biology Il and Biology Il coursebooks]. A bioldgia tanitasa 2.
szam: 7-19



ESZTER DENES

Nagy Lajos Grammar School of the
Cistercian Order, Pécs

TEACHING CAREER IN BRIEF

In 2002, | started teaching at the first agricultural secondary school in Szentlgrinc,
Hungary, in parallel with my university studies. In 2005, | graduated as a biology and
environmental science teacher at the University of Pécs. During the first ten years of
my teaching career, | focused on the development of pupils and talent management
in parallel. Both are a source of getting my students to love biology and develop a
scientific approach. | am constantly mativated by the success of my students, which
encourages them to continue learning in science and methodology.

| wrote my teacher's exam in 2012, based on the intermediate level written exam
and the measurement of everyday science knowledge. | wrote my teacher's exam
in 2012, based on the biology intermediate written exam and the measurement of
everyday science knowledge.

Between 2005 and 2016, | coordinated the Road to Science project, which created
a unique science laboratory in vocational education and training, which provided
the basis for professional training. | have been 'Pro Talento" awarded for my work in
talent management.

Since 2006, | have been continuously involved in administering the advanced Matura
examination. In 2019, | joined to the Nagy Lajos Grammar Schaol of the Cistercian
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Order, where | was introduced to a whole new segment of talent
management. The professional cooperation within the school and the
direct knowledge of the goals of the National Academy of Science and
Humanities have given my talent management work a different aspect. |
consider it important to help my students achieve their goals, for which
continuous professional development and network-based learning are
essential.

% JULIANNA
EROS-HONTI

Fazekas Mihaly Primary and Secondary
Grammar School, Budapest

TEACHING CAREER IN BRIEF

| completed my studies as a research biologist at E8tvds Lordnd University, Budapest,
with a concentration in evolutionary biology, systematics and ecology. Later, at the
same institution, | studied in the Theoretical Ecology Program within the Doctoral
School for Biology. In the meanwhile, | also earned a teaching degree. | conducted
my research in the field of plant ecology, examining the distribution of grass species
in the Dolomites. In my research work, | gained experience in planning research. |
can thus assist students in carrying out independent research and writing articles. |
taught biology at Fazekas Mihaly Primary and Grammar School for 8 years. Here |
gained experiences in nurturing excellence, preparing students for competitions, as
well as in giving demonstrative lessons. Actually, | work in the ELTE Trefort Agoston
Grammar School, where | also mentor candidate teachers in addition to the above
mentioned tasks. Agreat emphasis is placed on academic competitions at our school,
for which we continuously prepare our students. | consider my most signficant tasks
to be the special after-school lessans for nurturing excellence and the summer
biology camps that | arganise, in which our students can become acquainted with
the mentality of the researcher and the diversity of the academic field. In addition
to teaching, | have worked as an educational developer for the Hungarian National

Institute for Educational Research and Development (OFI), and I also
contribute to the work of the Matura examination, as assigned by the
Office of Education.

PUBLICATIONS

Mihok B, Erds-Honti Zs, Galhidy L, Bela Gy, lllyés E, Tinya F, Erés-Honti ],
Molnar A, Szabd R. (2006). A Borsodi-artér természeti dllapota a helyben
616k és az 8koldgusok szemével - interdiszciplindris kutatds a hagyomanyos
dkoldgiai tudasrdl [The natural state of the Borsod flood plain through the
eyes of locals and ecologists: interdisciplinary research on traditional
ecological knowledge]. TERM. VED. KOZL. 12: 79-103.

Dobolyi K, Erés-Honti J, Botta-Dukat Z. (2008). Habitat preference of
Linum dolomiticum (Linaceae) STUDIA. BOT. HUNG. 39: 135-144.
Dobolyi K, Erds-Honti ], Rédei T. (2010). Az Odvas-hegy flordja és
vegetacidja [The flora and vegetation of the Odvas Mountain]. In Molnar
(s, Molndr Zs, Varga A. (Eds.): ,Hol az a tdj szab az életnek teret, Mit
az Isten csak jokedvében teremt.” Valogatds az elsG tizenhdrom META-
tarafiizetb6l MTA-OBKI, Vacratdt, 2003-2009. pp. 191-199.
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ZSOLT ERGS-HONTI

Fazekas Mihaly Primary and Secondary
Grammar School, Budapest

TEACHING CAREER IN BRIEF

I am a research biologist with a PhD as well as having been trained as a specialized
translator and secondary school biology teacher. For several years | had been
working as an active reasercher at the Faculty of Horticultural Science, Szent Istvan
University. Ever since | received my teaching degree, | have been teaching biology
to secandary school students (both in Hungarian and English). | participate in the
nurturing excellence program at the school, preparing students for both domestic
and international competitions, including the International Biology Olympiad. | also
organise camps and prepare students for the Matura examination. | have developed
teaching materials for public education, edited and published educational
methodolgy coursebooks, and provided professional editing for materials used in
public education. | participated in a Social Renewal Operational Program (TAMOP)
project dealing with the implementation of the framework curriculum in the
Hungarian National Institute for Educational Research and Development (OFI),
and | was also a member of a working group that harmonised the requirements
of the Matura examinations with those of the framework curriculum. Since 2012,
I have regularly completed assignments for the Office of Education. Currently, I am
working as a biology teacher and vice principal at the Fazekas Mihaly Primary and
Grammar School of Budapest. As someone previously involved in higher education,

NORBERT FARAGO

ELTE Trefort Agoston Secondary Grammar
School, Budapest

TEACHING CAREER IN BRIEF

| began my teaching career at the Terézvdros Bilingual Primary and Grammar
School in Budapest in 2001. | also taught biology and chemistry at a private
grammar school concurrently. Since 2005, | have taught at the Trefort Agoston
School in Budapest, mostly biology. | have been a mentor teacher since 2006.
In 2010, | received a certificate in mentoring candidate teachers. At school,
| teach seventh- to twelfth-grade students as well as preparing the eleventh-
and twelfth-grade students in advanced elective courses. Qur students have
achieved strong results at the Herman and Kitaibel competitions as well as at the
National Secondary School Competition (OKTV) and the Arokszillasy biology and
environmental protection competition. | regularly prepare students in groups for the
advanced Matura examination. Since 2013, | have been head of the school’s TAMOP-
funded science laboratory.

it is my conviction that development and nurturing excellence should
not be a process tied to particular educational phases. It should be an
overarching effort. | am also convinced that success in the education
system depends on effective communication between public and higher
education.

PUBLICATIONS

Ers-Honti Zs. (2011). A kertészeti nvények alaktana [Morphology of
horticultural plants]. Egyetemi jegyzet. Budapest: BCE-KeTK.

Er8s-Honti Zs. (2015). Az info-kommunikdcios technologiak (IKT)
alkalmazasanak lehetdségei a kertészeti oktatds szakmddszertandban
[Options for using Information and Communications Technology
(ICT) in teaching horticulture]. In Szakmddszertani jegyzet az agrar-
mérnoktandrok és -hallgaték szdmdra (mez6gazdasdgi gépészet,
mez6gazdasdg, kertészet és parképités) (Er6s-Honti Zs, Nagy J).
Budapest: BCE.

Jakucs E, Erés-Honti Z, Seress D, Kovdcs G M. (2015). Enhancing our
understanding of anatomical diversity in Tomentella ectomycorrhizas:
characterization of six new morphotypes. MYCORRHIZA 25(6): 419-429

PUBLICATIONS

Faragd N., Szaszné H J. (2013). Biologia 1épésrdl Iépésre [Biology step
by step]. Budapest: Bolcselet Egyesiilet.

(zédulds K, Faragd N, Solymoss M, Szaszné H ). (2013). Még egy 18pés
a bioldgia érettségihez [One more step toward the biology Matura
examination]. Budapest: Bolcselet Egyesiilet.



ANDREA FAZAKAS

Dedk Téri Lutheran Gymnasium, Budapest

TEACHING CAREER IN BRIEF

| graduated with a secondary school teaching degree in biology and chemistry at
Jozsef Attila University (University of Szeged) in 1988. | began teaching at the Dedk
Tér Lutheran Grammar School in Budapest in 1993. 1 quickly learned the importance
of an encouraging school atmosphere in nurturing talented students. | developed
Matura examinations for the Hungarian National Institute for Educational Research
and Development (OFI) between 2003 and 2006. In 2004, | attended a Training for
Trainers program to implement the two-tier Matura examination, and in 2004-
05, I held talks on this new system for my colleagues. | have also participated in
administering the advanced Matura examination since 2005. Meanwhile, in 2005,
| passed a qualifying examination to become a mentor teacher at the Faculty of
Sciences, EGtvds Lorand University, Budapest. | have always been happy to mentor
future teachers. | have seen five of my candidates complete their teacher training. |
received the BONIS BONA for the Nation's Talent Award in 2013 in acknowledgement
of my efforts in preparing students for the National Secondary School Competition
(OKTV). In 2015, | applied for the master teacher rank and received it the following
year. | consider it important during my work to instil a passion for biology in
my students and introduce them to the logic of the natural sciences. Various
extracurricular events offer excellent opportunities in that regard. During the

2=\ JOZSEF GOZ

Toth Arpad Secondary School, Debrecen

TEACHING CAREER IN BRIEF

| have been teaching biology and chemistry at the Téth Arpad Grammar School in
Debrecen since 2000. During my career, | have earned a qualification in specialized
Hungarian—English translation as well as passing a mentor teaching examination
and receiving the title of master teacher. At my job, in addition to teaching in the
specialized biology program, | also joined the Arany Janos Nurturing Excellence
Program, the International Baccalaureate Program and the Oveges Scientific
Laboratory Program, as well as being involved in grant projects and in mentoring
candidate teachers. In our school we are engaged in a specialized high school
program for Biology and Chemistry that enjoys the longest history in the country.
An integral part of this is nurturing excellence, developing projects, and preparing
students for competitions and the Matura examinations. As a Matura examiner,
| operate an online database which aids in the students’ preparations for the
examination with items on the written part presented in a system. My main area
of interest and research is the methodology of teaching biology and, within that,
digital innovation. In my work, I do my best to combine the facilities of ICT and the
international environment with the traditional values embodied by my workplace
and the domestic professional community. In 2018, | was awarded the Szent-
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academic year, we usually take hiking trips, mainly in the Danube—Ipoly
National Park (DINP). In addition, we also visit laboratories and attend
lectures organised for students by the Hungarian Academy of Sciences.
During the summer holidays, | take my students to one-week ecocamps.
We have already visited the Kis-Balaton, Szatmér, Orség and Lake
Velence regions in and around Hungary as well as the North Hungarian
Mountains.

PUBLICATIONS

Kisfaludy A, Dombévari L, Fazakas A, Loczy D. (2008). Természet-
tudomanyi Enciklopédia [Encyclopaedia of science]. Budapest: Nemzeti
Tankényvkiado.

Gybrgyi Trophy by the University of Szeged, and the MESTER-M award
by the MOL Foundation. As a translator | participate in the Hungarian
adaptation of science education materials of Khan Academy since 2021.

PUBLICATIONS

Dobréné Tath M, Futoné Monori E, Géz J, Revakné Markdczi I. (2015).
Bioldgiatanitas az IKT és IBL vilagaban [Biology teaching in a world of ICT
and IBL]. Debrecen: Debreceni Egyetemi Kiadd

G6z]. (2021): Akhan Academy egy kizépiskolai tandr szemével. Magyar
Kémikusok Lapja 76(11): 343-344.
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ZSOLT HORVATH

- Godollé Reformed Secondary School

TEACHING CAREER IN BRIEF

| received my teaching degree in biology and chemistry from the Kossuth Lajos
University (University of Debrecen) in 1995 and have been working since then at
the Reformed Church Grammar School in Gad6ll6. During the first years of my
career, | learned about the BISEL biological water quality assessment method,
and in 2000 | participated in the Bioindication and Internet 2000 EU Leonardo
in-service training for teachers in Belgium. Then in summer 2002, | organised the
BISEL bioindication water quality assessment method 2 accredited in-service
training. Between 2006 and 2008, | was asked to update high school biology
coursebooks written by Gabor Léndrd and published by Nemzeti Tankdnyvkiadd
publishers. My tasks included editing (the Prizma series written by Mrs Jzsef
Berger), preparing digital teaching materials (a CD-ROM with images, figures and
experiments for the Léndrd biology coursebook series) and holding lectures (at
the start-of-the-year Nemzeti Tankdnyvkiadd conference). | have participated in
designing biology competition items since 2008. Between 2011 and 2012, | edited
digital teaching materials for chemistry and biology called Yenka and Sunflower,
and | prepared a series of histological images for Mozaik Publishers. In 2015,
| edited digital teaching materials entitled “The molecular cell biology of autolysis,
apoptosis and cell regeneration”, created by the Department of Anatomical, Cell and

MARIANNA
JENEINE FEKETE

Varga Katalin Grammar School, Szolnok

TEACHING CAREER IN BRIEF

| obtained my first degree in biology at the Kdroly Eszterhdzy Teacher Training
College in Eger in 1992, and then | graduated from the University of Debrecen in
2012 as a certified biology teacher (MSc). In the meantime, thanks to the University
of Debrecen, | became a Master of Arts (MA) in English in 2010. Later, in 2018, |
became a qualified teacher with a specialization in mentoring. | taught in several
types of schools until 2008, when | became a teacher at the Katalin Varga Secondary
School in Szolnok, where | teach English and biology in Hungarian and English at
intermediate and advanced levels. | participate in graduation committees of middle-
and advanced-level exams, both as a member and as chairman, for biology exams in
English and Hungarian. As a master teacher, | have been working as a qualifier and
supervisor since January 2022. From 2009 to 2019, | was one of the implementers
of the student exchange program of BIOCAMP, which was organized twice a year in
Szolnok and Brussels. We worked together with the teachers of European School in
Brussels. Within the framewaork of the program, my colleagues and | developed an
English-language students' task set for internal use, which was adapted to the theme
of the given year: e.g. light, water. | became the deputy head of the laboratory set
up thanks to the Oveges program in 2014, where, alongside our students, we hosted

Developmental Biology, Edtvds Lorand University, and took part in a
training for trainers on the advanced Matura examination in biology. As
of 2016, my school (along with three other Hungarian high schools) has
participated in a health protection program based on the TANTUASZT
contemporary teaching project, which won a teaching methodology
competition announced by the Hungarian Academy of Sciences. In
2016, | had three articles published in the Eduvital column of Elet és
Tudomany (Life and Science), a popular science weekly.

PUBLICATIONS

Horvath Zs. (2008). Képek, dbrdk és kisérletgyljtemény a Léndrd-féle
bioldgia-tankonyvesaladhoz [Images, figures and experiments for the
Léndrd biology coursebook series]. Budapest: Nemzeti Tankdnyvkiadd
I

I:Iorvéth Is. (2Q16). Fehérjebontds a sejtekben [Proteolysis in cells].
ELET ES TUDOMANY 71: 140-142.

Papp T, Szekeres Zs, Huoranszki Cs, Horvath Zs. (2016). Mindennapi
kenyertink 1-2 [Our daily bread 1-2]. ELET ES TUDOMANY 71: 468-470.

Horvath Zs. Biology assignments for those preparing for advanced level
graduation and OKTV Mozaik Publisher, Szeged, 2019

Horvath Zs. Test maturity task sets 10 task sets with solutions and
explanations Mozaik Publisher, Szeged, 2020

practical classes in the four science subjects in a total of 12 primary
schools. | became responsible for setting up the biology department in
the program. In addition to organizing the in-Service training of primary
school teachers, my task was to introduce them to the operation of the
laboratory’s ICT tools and e-lab diary. From 2016, | have been regularly
visiting the programs of the Szeged and National Academy of Science
with my students. | became a Szent-Gydrgyi Teacher because | could see
that lab practise, lectures in English, and especially meetings with Nobel
Prize-winning scientists bring scientific research closer to my students,
bring the book-like curriculum to life, and strengthen their commitment
to science. As a teacher, the most important thing for me is to help
students find and achieve their goals.

PUBLICATIONS

Jeneiné Fekete M: Biology Workbook 12" grade (intermediate level), Szolnok,
2014,

Jeneiné Fekete M: Teacher's Guide 12" grade (biology intermediate
level), Szolnok, 2014.

Jeneiné Fekete M: Biology Workbook 11-12. grade (advanced level),
Szolnok, 2014.

Jeneiné Fekete M: Teacher's Guide 11-12. grade (biology advanced
level), Szolnok, 2014.



EVA JOZSEF

Bolyai Farkas Highschool, Targu Mures

TEACHING CAREER IN BRIEF

| graduated from the University of Bucharest with a biology degree in 1995. | am
grateful to the university because during that time, outstanding professionals
guided my scientific development, | received a remarkable training in molecular
biology and genetics and they provided an insight into science that defined my
further development. Thanks to this | have become always open to new things and,
having received a strong foundation, | have always been able to keep up with the
advancement of science, knowing that my knowledge is at a certain stage and that
will always be new things that need to be understood and passed on.

| began to take study trips abroad in 2003. That year | received continuative education
at EMBL (European Molecular Biology Laboratory). That same year | participated in
teaching workshops in Heidelberg and Jerusalem, where | got a glimpse of the current
questions science was asking and the research conducted. Consequently, | went to
continue this kind of work in Heidelberg in 2005 and 2007. In 2010 | gained insight
into the work of EMBL and EBI (European Bioinformatics Institute) in Hinxton, where
| studied bioinformatics. In 2014 | took my first steps in stuctural biology in Grenoble.
Also in 2014 | obtained a master’s degree in medicinal biotechnology at the University
of Medicine and Pharmacy of Targu Mures. In 2020 and 2021, I also learned about the
microbiome and CRISPR/cas9 technology online in the courses organized by EMBL.

ZOLTAN JANOS KERENYI

Premonstratensian School Center, G6doll6

TEACHING CAREER IN BRIEF

| graduated from J6zsef Attila University (University of Szeged) as both a biology
teacher and a biologist with specialization in ecology. | started my teaching career
in Dugonics Andrds Piarist Grammar School in Szeged as an external teacher, then
in 1998 | joined Premonstratensian St. Norbert Grammar School in G6ddll8. | was
teaching in the regular curriculum for years, and | taught biology as an extracurricular
activity to students applying to university and to enthusiasts as well. We launched a
specialized program in biology and chemistry in 2014-15, and | played an active role
in developing its content and structure as the lead of the working group. Since our
school boasts a great many outstanding students, my teaching activity has become
focused on warking with young people with particular talent. In order to carry out
this work with a truly professional manner, | attended a course at the University
of Debrecen to become a talent development teacher (pedagogical professional
examination), and completed ‘Géniusz' in-service training as well (‘Nurturing
excellence among talented biology students’). One regular, preferred form of
working with talented young people is the ‘Path to Science’ program where research
teams of five students are formed to learn and improve their thinking through joint
research activities on a particular subject. At the end of these projects the research
teams present their results in a scientific presentation each year at,TUDOK' regional
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These study trips have had a huge impact on my life’s work. On one of
my first trips | learned that these further trainings serve the purpose
of preparing high school teaching how to effectively handle the rapid
development of science. There are so many novelties in the various
areas of science that if high school teachers cannot explain them
adequately to their students, society is going to fall behind on everything
that happens on the level of scientific life. This is why | aim to be a bridge
between my students and the current scientific level so that my students
won't have to feel left out and behind and so they understand that
science isn't stagnant and they need to aquire enough knowledge so
they can keep up with the pace of development.

PUBLICATIONS

Bioinformatics in public education, Teaching natural science in an up-to-
date and engaging way, Lecture notes, Etvds Lérand University Center
for Science Methodology, 2011

The theory and implementation of evolution in public education, Let's
Research Together! Presentations of the conference organized by the
Csikszereda Faculty of the Sapientia Transylvanian Hungarian University,
Cluj University Publishing House, 2019

To raise to life. History of the Department of Biology, 65 Years in Bolyai
Highschool, Lector Publishing House, Targu Mures, 2021

and national conferences. For my work in nurturing excellence, | have
received Kontra Gyorgy Award (2010), Bonis Bona Award (2013),
Ministerial Certificate of Recognition (2016) and Pro Progressio Award
(2018) so far.

PUBLICATIONS

Kerényi Z. (2004). Pilisjaszfalu maddrvilaga [The bird world of
Pilisjaszfalu]. In Pilisjaszfalu I. Pilisjaszfalu: Pilisjaszfaluért Kbzalapitvany.
Kerényi Z. (2011). A Gadoll6i-dombsag dllatvilaga [The animal world of
the GBdoll6 Hills]. In Szabo L. (Ed.): A GadOlIGI-dombsag természeti- és
gazdasagfoldrajzi viszonyai. Budapest: Agroinform Kiado.

Kerényi Z, Ivok E. (2013). Nestsite characteristics of the European
Bee-eater (Meraps apiaster L.) in the Gad6II6 Hills. ORNIS HUNGARICA
21(2): 23-32.
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BEATRIX CSILLA BAGI
KERTESZ

Tancsics Mihaly Secondary Grammar
School of Kaposvar

TEACHING CAREER IN BRIEF

| earned my teaching degree in biology and chemistry at the Jozsef Attila University
(University of Szeged) in 1993. | rounded out my degree with a postgraduate
qualification in environmental protection in 1995. | taught at the Corvin Matyds
Vocational School in Hodmezvasarhely for four years, and | have been teaching
in my current workplace at the Tancsics Mihdly Grammar School in Kaposvar since
2001. Throughout my career, I have placed a major emphasis on nurturing excellence
in my professional work. My students have achieved success at various competitions
in chemistry, biology and environmental protection, many of them having gone on to
study medicine, pharmacy,

biology and chemistry. | teach advanced elective courses in both my subject areas,
and | was the form teacher for three of the groups in the school specializing in biology
and chemistry as well as their teacher in those subjects. | have aided my students
with a great deal of useful experience by regularly participating in the advanced
Matura examinations in both of my subjects. I have always considered it important
to learn about and apply an objective measurement of knowledge. | therefore did a
specialized examination in teaching with a specialization in educational assessment
at the University of Pécs in 2011. | feel responsible for the future of my academic
subjects. My aim is for us to engage in a truly appealing Science education in our

ILDIKO KISS

Teleki Blanka High School and Primary
School, Székesfehérvar

TEACHING CAREER IN BRIEF

| graduated from the Jzsef Attila University of Szeged as a Secondary Education
Biology and Chemistry major. Since 1994, | have been working at the Teleki Blanka
Secondary School in Székesfehérvar where | teach both subjects in ordinary level
classes and in groups preparing for the advanced level school-leaving examination.
Since 2015, I have held the certificate of Master Teacher, and since 2018 I have been
contributing to the operation of the institution as the head of the Biology-Chemistry
department. In recent years, | have been involved in applying for and implementing
several tenders, which have helped us to successfully upgrade the equipment
needed for the practice-based approach of teaching Biology, Chemistry and Physics
in our school.

| attach great importance to the use of methods that require the active participation
of pupils and provide them with hands-on experience, both during lessons and, in
extra-academic activities falling outside the realm of the normal school curriculum.
Accordingly, | am an active outdoor educator and facilitator of field trips and
summer nature camps organised by our school in natural environments. Learning
in out-of-school settings draws the participants' attention to relevant aspects of the
natural and social environment: during these events, pupils can learn about plant

schools at a high standard, an effort | strive to support as a consultant
with a master teacher qualification. Finally, | think one needs sufficient
professional humility and endurance to be successful in one’s work, not
only talent.

species and the characteristics of plant communities, and carry out
botanical, zoological, anthropological, cell biological and environmental
experiments and measurements.

In addition to the above, | also help with the work of the Scientific
Students’ Association (TDK), which is a highly active scientific research
group at our school. I am also involved in the preparation for the school-
leaving exams every year as an examiner and a teacher marking and
grading exam scripts. After their graduation, several of my students
have become successful doctors, pharmacists and biologists. Moreover,
from autumn 2022 as a Szent-Gydrgyi Senior Teacher, | also have
the opportunity to guide and support students who are talented and
interested. It is a great pleasure for me to shape the future through
consistent engagement with bright, young minds
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LASZLO KUTROVACZ

ELTE Trefort Agoston Secondary
Grammar School, Budapest

TEACHING CAREER IN BRIEF

| started my teaching career in autumn 2002 at the Edtvds Lorand University
Trefort Agoston School in Budapest, where | have worked ever since. | have trained
candidate teachers as a mentor teacher in chemistry there for nine years, and I have
been department head since 2011. As a form teacher, I will see my second group of
students complete their Matura examinations. In 2010, | received the Trefort Agoston
Certificate of Recognition from the EGtvos Lordnd University Senate. In the same
year, I was certified as a mentor teacher with a specialization in nurturing excellence.
My goal is to shed light on the beauty and importance of scientific connections and
their close ties to our everyday lives. | lay a great deal of emphasis on mentoring
talented students in special after-school lessons. Two of my students have reached
the National Secondary School Competition (OKTV) finals in biology and two have
done soin chemistry. One of my students became a member of the national team for
the International Mendeleev Chemistry Olympiad. In 2018 | received the Lérrantfy
Zsuzsanna Award from the ELTE Senate, and in 2019 I received the Bonis Bona Award
from the Ministry of Human Resources.

ANNA NAGY

Calvinist Grammar School of Kecskemét

TEACHING CAREER IN BRIEF

| graduated from EStvds Lorand University with a degree in Biology-Science and
Environment. During my university internship | went back to my former secondary
school, the Calvinist Secondary School in Kecskemét, where | have been working ever
since. | teach biology in each grades from 7-12 at the intermediate and advanced levels,
and from this year onwards | also teach science. Through the teaching of biology | wish
to discover with my students how exciting and wonderful the living world around us
is. My colleagues and | regularly organise field trips, which are always very enjoyable.
I believe it is important to transfer knowledge and values when working with students.
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TUNDE
SZALAINE TOTH

21 Lovassy Laszlé Grammar School, Veszprém

TEACHING CAREER IN BRIEF

I have been an educator since 1982 and continue to derive great joy from my work to
the present day. In addition to my daily teaching responsibilities, | have endeavoured
to use and pass on my knowledge and experience at the school, municipal, county and
national levels. | consider it a priority to nurture excellence: so far, 45 of my students
have reached the final round of Hungary’s highly respected National Secondary School
Competition (OKTV) in biology, two of them won first place, two of them won second
place, and 13 of them finished in the top ten. My students have achieved great success
in numerous other prominent competitions for young scholars. As an acknowledgement
of my work in nurturing excellence, | received the Ratz Life Achievement Award in 2014,
the ,Excellent Competition Preparator” title in 2017 and the MOL-Mester-M Award in
2018, as well as a Ministerial Certificate of Recognition. | have also been awarded the
Ranolder Prize from the City of Veszprém and the Pro Talento Prize from the Veszprém
County Institute of Education. | take part in organising county and national competitions
as well as school events. | am a master teacher, consultant, board chair for the Matura
examination and multiplier as well as participating in bringing grant projects to fruition.
[ was a form teacher for 19 years. | enjoy professional challenges, and | have worked
as an educational developer in several projects for the Hungarian National Institute for

CSILLA SZENTESI

\ \

TEACHING CAREER IN BRIEF

Foldes Ferenc High School, Miskolc

| completed my studies in biology and geography at the Kossuth Lajos University
(University of Debrecen) in 1998. To this day, | have taught in my former high school,
Foldes Ferenc Grammar School in Miskolc. In 1998, | also completed a teaching
degree in the field of environmental protection at the Eszterhdzy Karoly College in
Eger. In 2005, | passed an examination in public school management and teaching.
In 1996, | joined the County Institute of Education, and | was appointed a municipal
consultant in biology and environmental protection between 1998 and 2011. Since
2005, I have been a board chair for the advanced Matura examination in my subject
areas and am also engaged in coordinating the corrections for the advanced written
Matura examination. During my career, | have organised lectures and held practical
in-service training for my colleagues in the county. | have participated in testing
digital teaching materials, preparing task sheets and editing geography coursebooks
as well as serving as a mentor teacher for a number of student teachers from the
University of Debrecen.

As of 2015, I have also worked as a master teacher and an educational inspection
and teacher certification expert. In 1997, my colleagues and | launched the
Arokszallésy Biology and Environmental Protection Competition, of which | am the
main organiser. My school has had a great natural sciences tradition. My work in

Educational Research and Development (OFI). | have often published in
Flet és Tudomény (Life and Science), a popular science weekly, in which
studies by my students are also occasionally published. Since 2014, |
have participated in the work of the National Teachers Chamber (NPK)
as a national delegate, and | have been the national chair of the Man and
Nature section of the Chamber since 2015.

PUBLICATIONS

Feith H, Melicher D, Mdthé G, Gradvohl E, Fiizi R, Darvay S, Hajdu Zs,
Nagyné Horvath E, Sodsné Kiss Zs, Bihariné Krekd I, Foldvari-Nagy
Ldszl6né, Molndr E, Szalainé Téth T, Urban V, Kassay A, Falus A. (2016).
Tapasztaltok és motivaltsag: magyar kozépiskoldsok véleménye az
egészségneveld programokrdl [Experience and motivation: Hungarian
high school students' views on health education programs]. ORVOS
HETILAP 2: 65-69.

Szalainé Toth T. (2015). Megvaltoztathato-e, ami génjeinkben meg van
irva? [Can we change what is written in our genes?] ELET ES TUDOMANY
48:1526-1528.

Szalainé Téth T, Sziicsné Kerti A. (2017). Erettségi mintafeladatsorok
bioldgiabdl (10 frasheli emelt szint(i feladatsor) [Sample Matura
examinations in biology (10 advanced written examination papers)].
Szeged: Maxim Kiado.

preparing my students for the advanced Matura examination and in my
capacity as a form teacher is a top priority for me. | prepare my students
continuously, hold special after-school lessons, and organise fieldwork
and lectures. | have received a number of certificates at national
competitions through my students as well as a certificate of appreciation
from the city. My greatest source of pride is my students’ success and
the happy smiles on their faces when they achieve their goals.

PUBLICATIONS

Szentesi Cs. (2014). Bioldgia munkafiizet és tandri segédlet 7.8.10.
évfolyam [Biology workbook and teacher's guide for grades 7, 8 and
10]. Miskolc: Miskolc Megyei Jogt Varos Onkorményzat



ERIKA SZUHI

University of Nyiregyhaza
E6tvos Jozsef Practice Primary School And
High School

TEACHING CAREER IN BRIEF

| graduated as a teacher of biology and chemistry at the Bessenyei Gydrgy Tandrképz6
Féiskola and then during my work | received a diploma as a secondary school
teacher in chemistry at ELTE and biology at DE. In the meantime, | graduated as an
environmental ecologist. In 1999 | started teaching at the Kordnyi Frigyes Gimnazium és
Kollégium in Nagykdllo. As a lecturer, | also worked at the local vocational high school
and the vocational school, where | gained a lot of experience in the field of pedagogy.
In September 2017, | started the school year at the a Nyiregyhdzi Egyetem E6tvds
J6zsef Gyakorlé Altalénos Iskola és Gimnaziumban, where | have been teaching ever
since. | had to face new challenges in my workplace - primary school age, elevated
biology education. From this year also elevated chemistry education. It's always a
big responsibility, but the new challenges are inspiring to me. | have been an active
member of both advanced written and oral graduation committees from the beginning.
This requires continuous self-education, but this is the only way to become a good
preparatory teacher. | consider it important that my students see not only the teacher
in me, but the person who is helping them realize their dreams.
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KRISZTINA
VERESNE KIS

Dob¢ Istvan High School in Eger

TEACHING CAREER IN BRIEF

In 1992, | graduated from the biology-geography department of Kassuth Lajos University
in Debrecen. I first started teaching in Miskolc at llona High School in Zrin, then in 1997
I moved to Dobd Istvan High School in Eger, where | am still teaching. In 1998, |
graduated from Eszterhdzy Karoly College with a degree in environmental protection, in
2010, 1 obtained amentor teacher degree, and in 2015, | obtained a talent development
teacher qualification. In 2006, | took a professional exam in the field of examination
chairman, expert and manager, and then in 2016 in the field of talent development
teacher. In my school, I have been the leader of the biology-chemistry-geography work
community since 2006. | currently coordinated the area of talent management, internal
self-evaluation, eco school, and previously the finance school. In 2013, | received the
Bonis Bona award and received several city and school talent management awards. |
consider it a matter of my heart to embrace talented students and help them choose
a career. To this end, | wrote and implemented quite a few successful applications,
which helped to improve the equipment of my subjects, to implement programs and
study trips that helped to develop their talents. Since 2008, | have been running the
Natural Science Talent Care Workshop, and for years | have been organizing a biology
competition for 8" graders with my colleagues. Carrying out the duties of the exam
chairperson and the tasks of the high school graduation helps to prepare my students

aswell as possible for the graduation. Since 2011, I have helped quite a few
students become teachers as a mentor and supervisor. Since 2016, as a
master teacher, | have been performing expert tasks in the field of teacher
certification and teaching supervision. In 2018-2019, on behalf of the OF, |
proofread digital teaching materials and participated in the preparation of
professional materials for the laboratory of the EKE Practical School. | try to
educate my students to love my subjects, to be open to learning about the
ever-changing world and the latest research areas. Their success is shown
by their national and international competition results.

PUBLICATIONS

Competence-based education in Heves County, Pedagogical Institute of
Heves County Municipality, 2007.

Field practice for high school students - student workbook, teacher's
aids 2000.

Veresné Kis K. (2011) PRESENTATION OF A SUCCESSFUL PROJECT
IS THE TOPIC OF PRESENTATION OF THE WATER SHELLA Modern and
attractive science teaching.

“Education of natural science content with modern infrastructure, in
network cooperation in the Northern Hungary region”, preparation of
student workbooks and teacher’s aids in biology and geography. 2012

“Education of natural science content with modern infrastructure, in
network cooperation in the Northern Hungary region”, auxiliary material
entitled “Project work water tests” was prepared in 2013.

Fdited by: A. Horvéth, M. Dobé: Good practices in talent management

in the publication Veresné Kis K. - Nemcsikné Pinczés Gy.: The talent
management activity of Egri Dob Istvdn Gimnazium. 2014
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Leaders of the University Education Program

MARIA DELI

Scientific supervisor of the National
Academy of Scientist Education
(Biological Research Centre Szeged)
Director of the Institute of Biophysics,
Biological Barriers Research Group at
the Biological Research Centre Szeged

ZOLTAN RAKONCZAY

Director of University Education

Professor and head of the Institute of
Pathophysiology at the Albert Szent-
Gyorgyi Medical School of the University
of Szeged

ADAM DENES
Scientific supervisor of the National

Academy of Scientist Education
(Institute of Experimental Medicine)

Senior research fellow at the Institute of
Experimental Medicine, Director of the
Neuroimmunology Research Group and
the Cell Biology Centre

ZSUZSANNA HELYES

Scientific supervisor of the National
Academy of Scientist Education
(University of Pécs)

Professar of the Department of
Pharmacology and Pharmacotherapy at
the Faculty of General Medicine of the
University of Pécs

ATTILA MOCSAI

Scientific supervisor of the National
Academy of Scientist Education
(Semmelweis University)

Professar of the Institute of Physiology
at the Medical School of the
Semmelweis University

TAMAS MARTINEK

Scientific supervisor of the National
Academy of Scientist Education
(University of Szeged)

Head of the Institute of Medical Chemistry
at the Albert Szent-Gydrgyi Medical School
of the University of Szeged

ZOLTAN PAPP

Scientific supervisor of the National
Academy of Scientist Education
(University of Debrecen)

Professor and head of the Institute of
Clinical Physiology at the University of
Debrecen, Deputy Dean of Science at the
University of Debrecen

ZSUZSA PAPFALVI

Training coordinator

AGNES PAROS
Training assistant

(Semmelweis University -
! Institute of Experimental
1 Medicine)

TUNDE SOPRONYI

Training assistant

(Semmelweis University - Institute of
Experimental Medicine)

KRISZTINA
KASS

Training assistant

RITA LIVIA
BALAZS

Training assistant

LINDA
BORKUTI

Training assistant
(University of Szeged
- Biological Research
Centre Szeged)

(University of
Pécs)

(University of
Debrecen)
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= LASZLO ACSADY

Institute of Experimental Medicine
Thalamus Research Group

RESEARCH AREA

The main research focus of the Thalamus Research Group is to decipher the network
mechanisms of the thalamocortical circuits that underlies higher order cognition
as well as its pathological and alterations. To this end we utilize cell type specific
investigations at morphological, physiological and behavioral levels to reveal how
nucleus specific synaptic organization of thalamic circuits provides a framework for
plastic behavioral and neuronal response to environmental challenges.

CSABA BARTA

Semmelweis University
Faculty of Medicine
Department of Molecular Biology

WY

RESEARCH AREA

The main research field of our laboratory is psychogenetics. Within these we study
the genetic and epigenetic background of a number of child psychiatric disorders,
so called neurodevelopmental conditions (such as Tourette syndrome, attention
deficit, hyperactivity disorder /ADHD/, obsessive-compulsive disorder /0CD/) using
molecular biological techniques and bioinformatic analyses. The other main research
area of our group is the genetic study of different addictions. We study genetic
variation associated with both substance use and dependence, as well as behavioral
addictions, such as internet use, gambling, gaming, etc.) The functional role of the
studied genetic variants is investigated in cell cultures derived from neural tissue,
and also in some animal models (C. elegans and rodents). Apart from the above
we currently have genetic and epigenetic studies on infant behavior (regulational
disorder), as well as the link between type 2 diabetes and certain insulin signaling
related mental disorders.
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SELECTED PUBLICATIONS

Acsady, L. (2018) Heartless beat or beatless heart? Nat Neurosci 21:
649-651.

Acsady, L., Harris, K.D. (2017) Synaptic scaling in sleep. Science 355:
457-457.

Acsady, L. (2017) The thalamic paradox. Nat Neurosci 20: 901-902.

Fiath, R., Beregszaszi, P., Horvath, D., Wittner, L., Aarts, AA., Ruther,
P., Neves, H.P., Bokor, H., Acsady, L, Ulbert, I. (2016) Large-scale
recording of thalamocortical circuits: in vivo electrophysiology with the
two-dimensional electronic depth control silicon probe. Journal of
Neurophysiology 116: 2312-2330.

Halassa, M.M., Acsédy, L. (2016) Thalamic Inhibition: Diverse Sources,
Diverse Scales. Trends in Neurosciences 39: 680-693.

SELECTED PUBLICATIONS

Pagliaroli, L., Vereczkei, A., Padmanabhuni, S.S., Tarnok Zs., Farkas, L.,
Nagy, P., Rizzo, R., Wolanczyk, T., Szymanska, U., Kapisyzi, M., Basha,
E., Koumoula, A., Androutsos, C., Tsironi, V., Karagiannidis, 1., Paschou
P., and Barta, C. (2020) Association of genetic variation in the 3'UTR
of LHX6, IMMP2L and AADAC with Tourette Syndrome. Front Neurol
11: 803.

Pagliaroli, L., Fothi, A., Nespoli, E., Liko, I., Veto, B., Devay, P., Szeri, F.,
Hengerer, B., Barta, C., Aranyi, T. (2021) Riluzole Administration to Rats
with Levodopa-Induced Dyskinesia Leads to Loss of DNA Methylation in
Neuronal Genes. Cells 10: 1442.

Yang, L, Wu, H., Lee, P.H., Tsetsos, F., Davis, LK., Yu, D., Lee, SH.,
Dalsgaard, S., Haavik, |., Barta, C., Zayats, T., Eapen, V., Wray, N.R,,
Devlin, B., Daly, M., Neale, B., Barglum, A.D., Crowley, ], Scharf, |.,
Mathews, CA,, Faraone, S.V., Franke, B., Mattheisen, M., Smoller, | W.,
Paschou, P. (2021) Investigating Shared Genetic Basis Across Tourette
Syndrome and Comorbid Neurodevelopmental Disorders Along the
Impulsivity-Compulsivity Spectrum. Biol Psychiatry 90: 317-327.

Vereczkei, A, Barta, C., Magi, A, Farkas, |., Eisinger, A., Kirdly, O., Belik,
A., Griffiths, M.D., Szekely, A., Sasvari-Székely, M., Urbdn, R., Potenza,
M.N., Badgaiyan, R.D., Blum, K., Demetrovics, Z, Kotyuk, E. (2022)
FOXN3 and GDNF Polymorphisms as Common Genetic Factors of
Substance Use and Addictive Behaviors. ] Pers Med 12: 690.
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ZOLTAN BENYO

Semmelweis University
Faculty of Medicine
Department of Translational Medicine

RESEARCH AREA

Physiology and pathophysiology of the cardiovascular system.

Regulation of the cerebral blood flow.

Signaling pathways of the endothelium and smooth muscle.

Physiological and pathophysiological functions of lipid mediators in the
cardiovascular system.

Tumor angiogenesis and metastasis formation.

Physiological control and dysfunctions of the urinary bladder.

CSABA BODOR

Semmelweis University
Faculty of Medicine
Department of Pathology and
Experimental Cancer Research

RESEARCH AREA

Qur research focuses on better understanding of the genomic background of the
malignant diseases of the hematopoietic system, i. e. leukemias and lymphomas
with a special focus on identification of biomarkers and development of technologies
supporting a more precise diagnosis, risk stratification and application of targeted
therapies in this disease group.

SELECTED PUBLICATIONS

Borsodi, K, Balla, H., Molndr, P.J., Lénért, A., Kenessey, |, Horvath, A.,
Keszthelyi, A., Romics, M., Majoros, A., Nyirddy, P., Offermanns, S.,
Benyd, Z. (2022) Signaling pathways mediating bradykinin-induced
contraction in murine and human detrusor muscle. Frontiers in
Medicine 8: 745638.

Thomas, M.J., Major, E., Benedek, A, Horvath, 1., Mthé, D., Bergmann,
R., Szasz, AM., Krendcs, T., Benyo, Z. (2020) Suppression of metastatic
melanoma growth in lung by modulated electro-hyperthermia
monitored by a minimally invasive heat stress testing approach in mice.
Cancers 12: 3872.

Dancs, P.T., Ruisanchez, E., Balogh, A, Panta, CR., Mikids, Z., Niising,
RM., Aoki, J., Chun, ]., Offermanns, S., Tigyi, G., Benyé, Z. (2017)
LPA1 receptor-mediated thromboxane A2 release is responsible for
lysophosphatidic acid-induced vascular smooth muscle contraction.
FASEB Journal 31: 1547-1555.

Benyd, Z., Ruisanchez, E., Leszl-Ishiguro, M., Sdndor, P., Pacher, P.
(2076) Endocannabinoids in cerebrovascular regulation. American
Journal of Physiology - Heart and Circulatory Physiology, 310:
H785-H801.

Wirth, A., Benyd, Z., Lukasova, M., Leutgeb, B., Wettschureck, N.,
Gorbey, ., Orsy, P., Horvath, B., Maser-Gluth, C., Greiner, E., Lemmer,
B., Schiitz, G., Gutkind, S., Offermanns, S. (2008) G12/G13-LARG-
mediated signalling in vascular smooth muscle is required for salt-
induced hypertension. Nature Medicine 14: 64-68.

SELECTED PUBLICATIONS

Bodor, C., Kotmayer, L, Laszlo. T, Takdcs, F., Bamna, G., Kiss, R,
Sebestyén, E., Nagy, T., Hegyi, LL, Mikala, G., Fekete, S., Farkas, P.,
Balogh, A., Masszi, T., Demeter, ., Weisinger, J., Alizadeh, H., Kajtar, B.,
Kohl, Z,, Szasz, R., Gergely, L, Gurbity Palfi, T., Sulak. A., Kollar, B., Egyed,
M., Plander, M., Rejt6, L., Szerafin, L., llonczai, P., Tamdska, P., Pettendi,
P., Lévai, D., Schneider, T., Sebestyén, A, Csermely, P., Matolcsy, A,
Matrai, Z,, Alpar, D. (2021) Screening and monitoring of the BTK(481S
mutation in a real-world cohort of patients with relapsed/refractory
chronic lymphocytic leukaemia during ibrutinib therapy. British Journal
of Haematology 194: 355-364.

Nagy, A., Bétai, B., Balogh, A, lllés, S., Mikala, G., Nagy, N., Kiss, L,
Kotmayer, L., Matolcsy, A., Alpar, D., Masszi, T., Masszi, A., Boddr, C.
(2020) Quantitative Analysis and Monitoring of EZH2 Mutations Using
Liquid Biopsy in Follicular Lymphoma. Genes 11: 785.

Rendeiro, AF., Krausgruber, T., Fortelny, N., Zhao, F., Penz, T., Farlik,
M., Schuster, L.C,, Nemc, A, Tasnady, S., Réti, M., Matrai, Z., Alpdr,
D., Bador, C., Schmidl, C, Bock, C. (2020) Chromatin mapping and
single-cell immune profiling define the temporal dynamics of ibrutinib
response in CLL. Nature Communications 11: 577.

Gango, A, Alpdr, D., Galik, B., Marosvari, D., Kiss, R., Fésis, V., Aczél,
D., Eyiipoglu, E., Nagy, N., Nagy, A, Krizsén, S., Reiniger, L., Farkas,
P, Kozma, A, Adam, E., Tasndy, S., Réti, M., Matolcsy, A., Gyenesei,
A., Mdtrai, Z, Bodor, C. (2019) Dissection of subclonal evolution by
temporal mutation profiling in chronic lymphocytic leukemia patients
treated with ibrutinib. International Journal of Cancer 146: 85-93.



CHRISTOS CHINOPOULOS

Semmelweis University
Faculty of Medicine
Department of Biochemistry

RESEARCH AREA

Alterations in oncometabolism are substantiated by changes in protein expression
‘rewiring’ certain metabolic pathways, providing an excellent appartunity for cancer-
specific therapeutic intervention. Identifying those proteins invalved in bioenergetic
pathways that are up- or downregulated in order to serve the needs of neoplasia, is
crucial for beating cancer.

GABOR CZIRJAK

Semmelweis University
Faculty of Medicine
' Department of Physiology

RESEARCH AREA

The main research area of our group is the study of the molecular regulatory
mechanisms of potassium channels. The focus is on the background potassium
channels (with two pore domains per subunit, K2P), but we also reported
results on the function of voltage-gated Kv8.2 and lysosomal, unconventional
TMEM175 channels. Significant results have been obtained in the detection of
heterodimerization of subunits of the TASK and TREK subfamilies and in the study
of the regulation of TASK and TRESK channels by signaling pathways. We are known
for the first detection of the TASK-1 / TASK-3 heterodimer and the comprehensive
description of the TRESK regulation by calcineurin-dependent dephospharylation.
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SELECTED PUBLICATIONS

Seyfried, T.N., Arismendi-Morillo, G., Mukherjee, P., Chinopoulos, C.
(2020) On the Origin of ATP Synthesis in Cancer. iScience 23: 101761.

Chinopoulos, C. (2020) Acute sources of mitochondrial NAD+ during
respiratory chain dysfunction. Exp Neurol 327: 113218.

Dobolyi, A., Bago, A., Palkovits, M., Nemeria, N.S., Jordan, F., Doczi, J.,
Ambrus, A., Adam-Vizi, V., Chinopoulos, C. (2020) Exclusive neuronal
detection of KGDHC-specific subunits in the adult human brain cortex
despite pancellular protein lysine succinylation. Brain Struct Funct
225: 639-667.

Chinopoulos, C. (2020) Quantification of mitochondrial DNA
from peripheral tissues: Limitations in predicting the severity of
neurometabolic disorders and proposal of a novel diagnostic test. Mol
Aspects Med 71: 100834

Chen, E., Kiebish, M.A., McDaniel, J., Niedzwiecka, K., Kucharczyk, R.,
Ravasz, D., Gao, F.,, Narain, N.R,, Sarangarajan, R., Seyfried, T.N., Adam-
Vizi, V., Chinopoulos, C. (2018) Perturbation of the yeast mitochondrial
lipidome and associated membrane proteins following heterologous
expression of Artemia-ANT. Sci Rep 18: 5915.

SELECTED PUBLICATIONS

Czirjak, G., Toth, ZE., Enyedi, P. (2004) The two-pore domain K*
channel, TRESK, is activated by the cytoplasmic calcium signal through
calcineurin. Journal of Biological Chemistry 279:18550-8.

(zirjak, G., Enyedi, P. (2006) Targeting of calcineurin to an NFAT-like
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lon channel structure-function. CFTR chloride ion channel. TRPM2 cation channel.
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Adam Denes is heading the Laboratory of Neuroimmunology and the Cell
Biology Centre in the Institute of Experimental Medicine. His main interest is
neuroinflammation and brain-immune interactions in health and disease. Their
research explored the mechanisms through which inflammation inside or outside
the central nervous system contributes to different forms of brain injury. They have
also studied the pathways through which immune processes are controlled by the
nervous system. His research group has revealed the role of microglia, the main
immune cells of the brain in regulating neuronal activity and injury and the pivotal
role of microglia in modulating cerebral blood flow.
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The Hungarian Angioedema Centre of Reference and Excellence (the member of the
ACARE Network https://acare-network.com) at the Department of Internal Medicine
and Haematology, Semmelweis University was established in 1998. Our centre is the
founder and organizer of The International C1-Inhibitor deficiency and Angioedema
Workshop which has taken place on 12 occasions since 1999 in Budapest,
established the HAENETWORK project and Central Eastern European Angioedema
Centre. Qur research focuses on pathomechanism of angioedema, especially
bradykinin mediated forms. Complement, molecular genetic and cell laboratories,
patient registry, biobank provides the appropriate background for both clinical
and basic research. We are investigating the function of plasma enzyme systems,
white blood cells and endothelial cells involved in the development of angioedema,
mainly in hereditary angioedema due to C1 inhibitor Deficiency. We have very good
partnership and collaboration with colleagues from 44 countries.
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Open-angle glaucoma, diabetic keratopathy and corneal scarring are severe, non-
retinal complications of diabetes. Their therapy is insufficient: POAG s treated by
lowering intra-ocular pressure by medication or surgery, however, progression
continues in many patients. Treatment of corneal dysfunction is largely symptomatic
aswell. Therefore preclinical research should aim at identifying disease mechanisms
and novel antifibrotic therapies for both diseases. Renal ischemia/reperfusion
injury-induced acute kidney injury develops in various clinical conditions and is
the main cause of graft loss or delayed graft function following transplantation.
Beside the shortage in donors, minimizing ischemia/reperfusion injury and thus
improving long-term graft function remains a major and yet unsolved problem. Our
aim s to characterize previously unknown molecular signaling mechanisms for the
treatment of renal ischemia/reperfusion injury. By developing a new preservation
solution containing Sigma-1 receptor agonists we could tackle the problem of donor
shortage by optimizing the condition of expanded criteria donor grafts and extending
maximum graft storage time. Idiopathic pulmonary fibrosis is the most common form
of interstitial pulmonary diseases, with constantly growing incidence. The disease is
associated with high mortality, as median survival after diagnosis is only 2-3 years.
Main causes include environmental factars, infections and genetic factors. The latest
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studies suggest that fibrosis of the lungs is common amang patients who
recovered from the acute phase of a COVID-19 infection. Despite obvious
clinical significance, the molecular mechanisms leading to fibrosis are
largely unknown and currently there is no effective therapeutic agent
which could prevent tissue fibrosis. Our aim is to identify the molecular
pathways responsible for the protective effect of Sigma-1 receptor
agonists, and thus to develop novel, effective therapies.
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The main research goals of our laboratory are the elucidation of the central regulatory
mechanisms controlling the hypothalamic-pituitary-thyroid axis and the examination
of the neuronal circuits controlling the energy homeostasis.
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Thyroid hormones (TH) are master regulators of cellular metabolism and proliferation
and consequently exert a fundamental impact on brain development and function
predominantly due to their impact on transcriptomic activity. The Laboratory aims to
(i) identify and modulate cell-type specific molecular pathways responsible for the
regulation of TH economy in the brain and coupled peripheries; (ii) translate these
mechanisms to specific brain functions under physiological and pathophysiological
conditions; (iii) develop transgenic approaches to assess and modulate cell-type
specific TH action. They combine molecular, cell biological, anatomical and transgenic
techniques to study regulation and consequences of TH signalling. (1) They study the
molecular regulation of deiodinase enzymes mediating TH metabolism with special
respect to the complex and tight regulation of type 2 deiodinase (D2) to identify
molecular elements and protein-protein interactions allowing the rapid regulation
of D2 activity along the ubiquitin/proteasome pathway and its role in the generation
of tissue-specific hypothyroidism. The studies also target the regulation of the D2-
encoding dio2 gene during hypothalamic response to inflammation, a phenomenon
they described as a component of the pathogenesis of the nonthyroidal illness
syndrome. (2) They investigate the mechanisms and biological consequences of D2
and type 3 deiodinase (D3) mediated neuro-glial coupling of TH metabolism and its

SELECTED PUBLICATIONS

Farkas, E., Varga, E., Kovdcs, B., Szilvdsy-Szabd, A, Cote-Vélez, A,
Péterfi, Z., Matziari, M., Téth, M., Zelena, D., Mezriczky, Zs. et al. (2020)
A glial-neuronal circuit in the median eminence regulates thyrotropin-
releasing hormone-release via the endocannabinoid system. Iscience
23:100921. 41 p.

Mohacsik, P., Erdelyi, F., Baranyi, M., Botz, B., Szabo, G., Toth, M.,
Haltrich, I., Helyes, Z., Sperlagh, B., Toth, Z. et al. (2018) A transgenic
mouse model for detection of tissue-specific thyroid hormaone action.
Endocrinology 159: 1159-1171.13 p.

Péterfi, 2., Farkas, I, Denis, R.G.P., Farkas, E., Uchigashima, M., Fiizesi,
T., Watanabe, M., Lechan, RM., Liposits, Z, Luquet, S. et al. (2018)
Endocannabinoid and nitric oxide systems of the hypothalamic
paraventricular nucleus mediate effects of NPY on energy expenditure.
Molecular Metabolism 18: 120-133.14 p.

Fekete, C., Lechan, R.M. (2014) Central Regulation of Pituitary-Thyroid
Axis Under Physiological and Pathophysiological Conditions. Endocrine
Reviews 35: 59-194. 36 p.

Kola, B., Farkas, I., Christ-Crain, M., Wittmann, G., Loll, F., Amin, F.,
Harvey-White, ]., Liposits, Z, Kunos, G., Grossman, A.B. et al. (2008) The
orexigenic effect of ghrelin is mediated through central activation of the
endogenous cannabinoid system. Plos One 3: 3. Paper: e1797.

impact on the hypothalamo-pituitary-thyroid axis and thyroid hormone
signaling of the nervous system. (3) The Laboratory is involved in the
generation of transgenic mouse models for cell-type specific modulation
and assessment of TH signalling and also aims to identify human
markers representing tissue TH economy. This resulted in the generation
and patenting of the Thyroid Hormone Action Indicator (THAI) Mouse,
allowing tissue-specific assessment of TH action in vivo.
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In experimental cardiology models, several studies have already demonstrated that
the reperfusion phase following cardiac oxygen deprivation activates processes
that lead to further damage of myocardial tissue. However, there are protective
mechanisms that can reduce the extent of damage. However, failures in clinical trials
show that these mechanisms are not sufficiently effective in ischemic heart patients.
Preclinical data suggest that co-morbidities such as hyperlipidemia, metabolic
syndrome, diabetes mellitus-induced tissue changes and drug treatment of these
diseases have a strong interfering effect. Furthermore, the presence of ischaemia/
reperfusion injury and co-morbidities poses additional risks, as the hidden side
effects of many drugs are only seen in such cases. Our research addresses the
potential cardioprotective effects of microRNAs. The development of noncoding
RNAs (such as microRNAs) as molecules of diagnostic and therapeutic value has in
recent years brought them to the forefront of the pharmaceutical industry for the
precision diagnosis and treatment of a number of diseases.
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We are interested in the neural basis of cognitive functions both in the normal and
diseased brain. We are investigating how different neuron types of subcortical centres
mediate cognitive pracesses such as attention, learning and memory. Cholinergic
neurons have been associated with learning and other cognitive functions; however,
their activity during behavior is unknown. Understanding how the activity of basal
forebrain cholinergic neurons support learning as well as how their impairment
leads to learning deficits can help understanding their role in neurodegenerative
dementias. Intermingled with cholinergic neurons, the basal forebrain also contains
cortically projecting long-range inhibitory neurons. To understand how the basal
forebrain supports cognition, it is important to determine how cognitive functions
associated with the basal forebrain are segregated among different cell types.
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Qur research focuses on transmembrane proteins, which are associated with many
diseases and are the targets of most available drugs. We are investigating ABC
proteins acting as multidrug transporters to protect cells from toxic substances.
We use theoretical and computational methods to understand their mechanism of
function and substrate recognition. We also investigate how cystic fibrasis causing
mutations in the CFTR/ABCC7 chloride channel affect protein unfolding, dynamics
and function. CFTR channel opening requires phosphorylation of its disordered
regulatory region. In order to understand the associated regulatory processes, we
determine the intramolecular interactions of the disordered region and design a
protein to counteract these interactions to achieve activation. In a similar manner,
we design a small protein that binds to the C-terminus of the SARS Cov-2 Envelope
transmembrane protein, inhibiting its binding to the human Pals1 protein, thus the
degradation of cell-cell contacts and the development of inflammation.
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Oxidative stress is characterized by the imbalance between the release of oxygen
and nitrogen-derived free radicals and oxidants and the body's antioxidant capacity.
Accumulating free radicals and oxidants can damage cellular companents, which
play important role in the development and maintenance of several diseases. Our
group examines these processes and their predictive value in physiological and
pathophysiological conditions; in pregnancy and its complications, in inflammatory
and in cardiovascular diseases
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Molecular, cellular and system biology research at the Laboratory of Reproductive
Neurobiology aims to provide a deeper understanding of the central regulatory
mechanisms of human reproduction. Hypothalamic secretion of gonadotropin-
releasing hormone (GnRH) builds up during pubertal development. Secretory pulses
of GnRH at every 30-90 minutes stimulate luteinizing and follicle stimulating hormone
(LH and FSH) production in the anterior pituitary gland. These troph hormones, in
turn, initiate and later maintain functions of the gonads (testes and ovaries). This
laboratory combines anatomical, electrophysiological and molecular approaches to
study i) the neuronal and hormonal cantrol of pulsatile GnRH/LH secretion, ii) the
mechanisms of the mid-cycle GnRH/LH surge which triggers ovulation in females,
iii) the central effects of gonadal steroid hormones an neuroendocrine systems and
on wider aspects of general neuronal functioning and iv) the molecular and cellular
processes underlying reproductive senescence.
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Studies on endocrine tumors, especially adrenal and neuroendocrine tumors. In the
focus, non-coding RNAs (especially microRNAS), their pathogenic roles and utility as
biomarkers are examined. Both tissue and biofluid samples are used. As biomarkers,
markers of malignancy and prognosis are searched for. The clinical relevance of
these studies is underlined by the diagnostic difficulties related to the adrenal and
neuroendocrine tumars both in histology and clinical diagnostics.
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ZOLTAN PETER JAKUS

Semmelweis University
Faculty of Medicine
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RESEARCH AREA

The lymphatic system plays an essential role in regulating fluid balance, controlling
immune cell migration and lipid absorption. Recently, other novel and unexpected
functions of the system have been revealed. Itis therefore critical that we understand
the organ-specific functions of the lymphatic system. Our research group aims
to study the organ-specific roles of the lymphatic system and lymphatic growth
signaling pathways under physiological and pathological conditions using preclinical
transgenic mouse models. In our experiments, we have developed a nucleoside-
modified mRNA-based system that induces organ-specific lymphatic growth and
reverses experimental lymphedema. We revealed that pulmonary lymphatic
function and fetal breathing movements play a critical role in the preparation of
the fetal lung for inflation at birth. In addition, our data suggest that the mechanical
forces induced by lymphatic flow are critical factors in cantrolling the developmental
program of meningeal lymphatics.

KRISZTINA KALDI

Semmelweis University
Faculty of Medicine
Department of Physiology

RESEARCH AREA

The circadian time-keeping system enhances the adaptive ability of the organism
by preparing it to the periodical changes in the environment, and on the other
hand, allows temporal separation of otherwise conflicting biochemical activities.
Endogenous time measuring is organized at the cellular level and almost all
mammalian cells harbour self-sustained circadian oscillators. In mammals, the
suprachiasmatic nucleus is considered as the master pacemaker, that drives
and synchronizes peripheral oscillators by neuronal and humoral mechanisms.
Circadian rhythm disturbances are associated with an increased risk of severe
health prablems, including cardiovascular diseases, metabolic syndrome, diabetes
mellitus, various malignancies and psychiatric diseases such as mood disorders.
In the modern society the risk for circadian misalignment is increasing due to the
growing demand of shift work and intense exposure to artificial light during the late
evening hours. Our research group is interested in a broad field of chronobiology
research including the examination of molecular clock functions, studying circadian
control of the immune system and exploring human behavioral rhythms.
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ISTVAN KATONA

Institute of Experimental Medicine
Molecular Neurobiology Research Group

RESEARCH AREA

Synaptic junctions are major sites of communication in the brain, where chemical
messenger molecules transmit information from presynaptic neurons to their
postsynaptic partners. The efficacy of Synaptic transmission is not constant in
time and space. Instead, its plasticity is a fundamental phenomenon underlying
information storage and adaptation to environmental stimuli. Although classical
neurotransmitters (such as glutamate and GABA) have well characterized principal
roles in mediating basal neurotransmission, emerging evidence has revealed that
synapses exploit a wide array of additional messenger molecules integrated into
sophisticated signaling pathways to accomplish their complex functions. Thus, the
major objective of our laboratory is to identify new signaling systems regulating
synaptic transmission and its plasticity. We aim to characterize the molecular
architecture of these novel pathways and to elucidate their physiological roles.
Ultimately, this activity is envisaged to help gain a better understanding of synaptic
function and reveal new aspects of impaired synaptic activity in brain disorders.

KRISZTINA KOVACS

Institute of Experimental Medicine

RESEARCH AREA

Neurabiology of stress. Regulation of the hypothalamo-pituitary-adrenocortical axis.
The role of gut microbiome in the neuroendocrine regulation.

Szent-Gydrgyi Mentors Budapest 83

SELECTED PUBLICATIONS

Prokop, S., Abrényi-Balogh, P., Barti, B., Vamosi, M., Z6ldi, M., Barna,
L., Urban, GM,, Toth, AD., Dudok, B., Egyed, A, Deng, H., Leggio,
G.M., Hunyady, L., van der Stelt, M., Keser(i, G.M., Katona, I. (2021)
PharmacoSTORM nanoscale pharmacology reveals cariprazine binding
on Islands of Calleja granule cells. Nature Communications 12: 6505.

Laszl6, Z., Lele, Z,, Z6ldi, M., Miczan, V., Mogor, F., Simon, G.M., Mackie,
K., Kacskovics, I., Cravatt, B.F. and Katona, . (2020) ABHD4-mediated
developmental anoikis safeguards the embryonic brain. Nature
Communications 11:1.

Frau, R*, Miczan, V.*, Tracdis, F., Aroni, S., Pongor, Cl, Saba, P,
Serra, V., Sagheddu, C, Fanni, S., Congiu, M., Devoto, P., Cheer, J.F.,
Katona, I.*, Melis, M.* (2019) Prenatal THC exposure produces a
hyperdopaminergic phenotype rescued by pregnenolone. Nature
Neuroscience 22: 1975-1985.

Barna, L., Dudok, B., Miczan, V., Horvath, A., Laszl6, Z.I., and Katona,
. (2016) Correlated confocal and super-resolution imaging by
VividSTORM. Nature Protocols 11: 163-183.

Dudok, B., Barna, L., Ledri, M., Szab¢, S.I., Szabadits, E., Pintér, B.,
Woodhams, S.G., Henstridge, C.M., Balla, GY., Nyilas, R., Varga, C, Lee,
S.H., Matolcsi, M., Cervenak, J., Kacskovics, 1., Watanabe, M., Sagheddu,
C., Melis, M., Pistis, M., Soltesz, I. and Katona, 1. (2015) Cell-specific
STORM superresolution imaging reveals nanoscale organization of
cannabinoid signaling. Nature Neuroscience 18: 75-86.

SELECTED PUBLICATIONS

Xu, L, Firedi, N., Lutter, C, Geenen, B., Pétervari, E., Balasko, M.,
Dénes, A, Kovacs, K.)., Gaszner, B., Kozicz, T. (2022) Leptin coordinates
efferent sympathetic outflow to the white adipose tissue through the
midbrain centrally-projecting Edinger-Westphal nucleus in male rats.
Neuropharmacology 205: 108898.

Kuti, D., Winkler, Zs., Horvth, K., Juhdsz, B., Paholcsek, M., Stagel, A,
Gulyas, G., Czeglédi, L., Ferenczi, Sz., Kovacs, K.J. (2020) Gastrointestinal
(Non-systemic) Antibiotic Rifaximin Differentially Affects Chronic Stress-
induced Changes in Colon Micrabiome and Gut Permeability without
Effect on Behavior. Brain Behav Immun 804: 218.228.

Winkler, Zs., Kuti, D., Polyak, A, Juhdsz, B., Gulyds, K., Lénart, N.,
Dénes, A, Ferenczi, Sz, Kovacs, KJ. (2019) Hypoglycemia-activated
Hypothalamic Microglia Impairs Glucose Counterregulatory Responses.
Sci Rep 9: 6224.

Winkler, Z,, Kuti, D., Ferenczi, S., Gulyas, K., Polyak, A., Kovacs, K.J.
(2017) Impaired microglia fractalkine signaling affects Stress reaction
and coping style in mice. Behav Brain Res 334: 119-128.

Ferenczi, S., Szegi, K., Winkler, Z, Barna, T, Kovacs, KJ. (2016)
Oligomannan  Prebiotic Attenuates Immunological, Clinical and
Behavioral Symptoms in Mouse Model of Inflammatory Bowel Disease.
Sci Rep 6: 34132,



84 Szent-Gydrgyi Mentors Budapest
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RESEARCH AREA

“The Laboratory of Molecular Neurobiology has 3 major projects running currently.
1. Development and novel application of the PharmacoSTORM superresolution
microscopy. 2. The rale of endocannabinoid synthesizing enzymes in the development
of the central nervous system. 3. Therole of cadherin cell adhesion moleculesin cortical
development. Of these, the second and the third projects are under my supervision.
Endocannabinoids are endogenous molecules which bind to the same receptor
which A9-tetrahidrocannabinol, the main psychoactive component of marijuana
targets. Currently there are two main endocannabinoids anandamide and
2-AG although there are several more or less uncharacterized lipids which
may belong to this category. Synthesis of these signalling molecules can occur
via many pathways, at least based on biochemical and in vitro cell culture
experiments. Our main targets are the potential alternative synthesizing enzymes of
anandamide, and we aim to characterize their role in the development of the CNS.
The other project focuses on cadherins (Ca2+ -dependent adhesion molecules) and
their role in cortical development. Of the more than 100 members of the cadherin
superfamily our lab focuses on the classic (ie. -catenin-binding) cadherin family.
One of our main projects is actually at the crossing point of these projects where

ZSOLT LIPOSITS

Institute of Experimental Medicine
Endocrine Neurobiology Research Team

RESEARCH AREA

Neuronal and hormonal regulation of reproduction.

we recently described a novel protecting mechanism in the developing
embryonic cortex which we termed developmental anoikis. Our main
goal is currently to describe the molecular mechanisms behind this
phenomenon.”
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The focus of our research is to understand the principles of information processing
by neurons. Nerve cells receive thousands of synaptic inputs onto their thin and
long processes called dendrites and transform the integrated information to an
output signal at the cell body. Processing of inputs takes place primarily in the
dendrites that express a variety of voltage dependent ion channels, allowing them
to perform diverse forms of nonlinear summation and input-output transformation.
Furthermore, the fine regulation of ion channel function makes this processing
dynamic. We use cutting edge microscopic and electrophysiological methods in brain
slices and awake behaving rodents to elucidate the basic principles and regulation
of dendritic function in neurons of the hippocampus (a brain region important
for episodic memory) as well as the possible roles of these cellular information
processing mechanisms in learning and memory guiding behaviour.

EVA MIKICS

Institute of Experimental Medicine
Laboratory of Translational Behavioural
Neuroscience

RESEARCH AREA

QOur lab conducts behavioral neuroscience research with a translational approach.
We aim to better understand the neurobiological background of mental disorders
using animal models in order to identify potential targets for novel treatment
strategies. Our work is mainly focused on the long-term effects of early-life stress, i.e.
how early adverse factors contribute to vulnerability for the development of specific
mental disorders.
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RESEARCH AREA

The aim of our group is to understand the molecular mechanisms of various
human diseases, laying down the foundations for new diagnostic and therapeutic
approaches. Our experiments focus on the inflammatory processes that determine
the pathomechanism of a large number of major human diseases. We investigate
their molecular mechanisms using transgenic animal models, healthy and patient-
derived human cells and tissues, state-of-the-art molecular biology and gene
editing, as well as functional and imaging methods. We have close collaboration
with several prominent international research groups. Our group is supported by
several programmes of excellence, including the Frontline and Topical Excellence
programmes, as well as the European Union's largest international rheumatology
consortium.
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Semmelweis University

Faculty of Medicine

Department of Anatomy, Histology and
Embryology

Stem Cells and Experimental Embryology
Laboratory

RESEARCH AREA

Our research is focusing on two broad areas. Firstly, our laboratory is interested
in developmental mechanisms of enteric nervous system (ENS) formation. This
work is aimed at understanding the development of the ENS in normal, abnormal,
and evolutionary contexts. We do this by examining the role of the extracellular
environment in the embryonic gut that regulate the mechanisms of neural crest
derived stem cell differentiation during intestinal morphogenesis. Secondly, our
laboratory focuses on mechanisms that underlie lymphoid organ formation. This
work also uses the avian embryo as the model system, and addresses cellular (stem
cell migration, differentiation), molecular (Foxn1, CXCR4, Shh, BMP4 expression),
immunological (IBDV and bronchitis infection) and morphological (confocal,
immune electron-microscopy) aspects of the primary and secondary lymphoid
organ formation. Our aim is to discover how the avian lymphoid organs are built,
and how immunosuppressive diseases affect its organization.
https://semmelweis.hu/stemcell/en/about-us
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The most fundamental function of nerve cells is the integration of their synaptic
inputs to generate their propagating output signal, the action potential. The major
aims of Dr Nusser's laboratory are to understand how identified presynaptic
nerve cells release neurotransmitters; how the released transmitter molecules
activate their postsynaptic receptors; and how the generated postsynaptic
potentials are integrated to generate an action potential. The Laboratory of Cellular
Neurophysiology focuses on the following major project areas using a variety of
molecular, neuroanatomical, in vitro electrophysiological, in vitro and in vivo imaging
and in silico modeling approaches: 1. Revealing the molecular, structural and
functional heterogeneity of cortical excitatory and inhibitory synapses. Determine
the molecular specializations underlying the functional and structural diversity of
synapses, such as the probability and short-term plasticity of transmitter release,
and the extent of postsynaptic receptor activation. 2. Creating a molecular map of
the neuronal surface by determining the location and density of various voltage- and
ligand-gated ion channel subunits in defined subcellular compartments of identified
nerve cells. 3. Understanding the mechanisms underlying hippocampal network
activity during behaviour.

GABOR NYIRI

Institute of Experimental Medicine
Cerebral Cortex Research Group
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My research group focuses on the sub-cortical control of learning and memory
processes. We study these questions from synaptic-level electron microscopy
studies to viral neuronal tracing methods and behavioral-level studies.
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Sz6nyi, A, Ziché, K., Barth, AM., Génczi, RT.RT,, Schlingloff, D., Torok,
B., Sipos, E., Major, A., Bardoczi, 7., Sos, K.E.KE., Gulyds, ALAL, Varga,
V., Zelena, D., Freund, T.F., Nyiri, G. (2019) A., Median raphe controls
acquisition of negative experience in the mouse. Science 366.

Takdes, V.T., Cserép, C, Schlingloff, D., Posfai, B., Sz6nyi, A., Sos,
KEKE. Kornyei, Z, Dénes, A., Gulyds, A1 A.l., Freund, T.F, Freund, TF.,
Nyiri, G. (2018) Co-transmission of acetylcholine and GABA regulates
hippocampal states. Nat Commun. 9: 2843.

Szabadits, E.,, Cserép, C., Szonyi, A, Fukazawa, Y., Shigemoto, R.,
Watanabe, M., ltohara, S., Freund, T.F.T.F., Nyiri, G. (2011) NMDA
receptors in hippocampal GABAergic synapses and their role in nitric
oxide signaling. | Neurosci 31: 5893-5904.

Szabadits, E., Cserép, C,, Luddnyi, A., Katona, I, Gracia-Llanes, J., Freund,
T.F., Nyiri, G. (2007) Hippocampal GABAergic Synapses possess the
molecular machinery for retrograde nitric oxide signaling. ] Neurosci
27:8101-8111.



88  Szent-Gydrgyi Mentors Budapest

ATTILA PATOCS

Semmelweis University
Faculty of Medicine
Department of Laboratory Medicine

RESEARCH AREA

Genetics, ancogentics, genomics, endocrine tumors, hereditary cancer.

KAROLINA MILENA PIRCS

Semmelweis University
Faculty of Medicine
Department of Translational Medicine
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| am interested in how alterations in autophagy contribute to healthy ageing and
the pathophysiology of age-related, chronic neurodegenerative disorders such as
Parkinson’s disease, Alzheimer's disease and Huntington’s disease.
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kinase by a specific subset of microRNA in human sporadic pituitary
adenomas. | Clin Endocinol Metab 95: E181-E191.
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Cambridge Neuropsychological Test Automated Battery (CANTAB).
This session includes seven further tasks, each testing various aspects
of cognition that are most commonly affected in conditions related
to age and pathologies eventually leading to dementia. Our research
therefore not only focuses on how resting-state neural activity might
predict performance related to different aspects of cagnition, it is also
equivalently important, how the brain adapts to increased mental
challange/workload, and how this adaptation might be affected at a
later age.

SELECTED PUBLICATIONS

In our study we investigate the effects of aging on neurodynamics and various
aspects of cognitive functioning. Our research focuses on the identification of
neurophysiological biomarkers that can potentially predict age-related changes in
cognition and help better understand their biological origin. Our project has two
fundamental aspects. First, we develop new analythical and computational methods
that can effectively capture nontrivial features of neural dynamics. These include, but
are not limited to methods for assessing the fractal properties of dynamic functional
connectivity among distinct brain regions, a subfield that only recently became the
focus of interestin the field of neuroscience. Second, we collect and analyze data from
our population of interest, specifically healthy (i.e., no history of any neuropsychiatric
disorder or any severe general medical condition), elderly individuals. Results
from the elderly group are contrasted with those obtained from healthy, young
(age < 40 years) adults. We record cortical activity usin electroencephalography
(EEG). Measurements are first performed in resting-state (i.e., not engaging in
any specific mental activity), then EEG is recorded while subjects perform three
different cognitive tasks. These all put different mental skills to test, such as pattern
recognition, working memory or spatial orientation and learning. Following the EEG
recordings, participants are further evaluated using the standardized and validated

ANNA SEBESTYEN

Semmelweis University

Faculty of Medicine

Department of Pathology and Experimental
Cancer Research

RESEARCH AREA

The signalling network failures of solid tumours, and their tissue heterogeneity are
in the focus of our Tumour Metabolism Research Group. Our main questions are
related to the regulatory role of mTOR signalling in cellular metabolism, metabolic
heterogeneity and plasticity. We are characterising human cancer tissues and
additionally, we can use traditional 2D cell culturing and xenograft models in our
experimental research work regarding to tumour progression, therapy resistance
and metastasis. Furthermore, in our new research direction we are developing and
applying new in vitro 3D bioprinted cancer models.

Mukli, P., Csipo, T., Lipecz, A, Stylianou, O., Racz, F.S., Owens, C.D.,
Perry, JW., Tarantini, S., Sorond, F.A., Kellawan, J.M. and Purebl, G.,
(2021) Sleep deprivation alters task-related changes in functional
connectivity of the frontal cortex: A near-infrared spectroscopy study.
Brain and Behavior 11: p.e02135.
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P., Csukly, G. and Eke, A. (2021) Separating scale-free and oscillatory
components of neural activity in schizophrenia. Brain and Behavior 11:
p.e02047.
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networks during n-back working memory paradigm. Brain and
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ATP is one of the most versatile molecule in the living cells: it is well known as
the universal “energy currency”, and as a building block of DNA, but it is also an
important signalling substance of intercellular communication. This latter function
of ATP is mediated by ionotrapic P2X and metabotropic P2Y receptors. The general
scientific mission of my research is to understand the ATP mediated signalling in the
normal and pathological nervous system; and thereby to identify new therapeutic
targets for the treatment of CNS diseases. We employ multidisciplinary approaches
to study purinergic mechanisms, including studies on the release and action of ATP,
mapping and identification of purinergic receptors under physiological conditions
and in animal models of various neurological and psychiatric disorders and clinical
studies. The main focus of our current interest is to identify the role of P2X7
receptors and the coupled signalling pathways (NLRP3-IL-1beta) in animal models
of autism, schizophrenia and mood disorders as well as that of the metabotropic
P2Y12 receptors in the pathophysiology of pain and Parkinson’s disease.

JANOS SZABADICS

Institute of Experimental Medicine
Cellular Neuropharmacology Group

RESEARCH AREA

The current theories of the broader hippocampal network explain its memory
functions based on the firing of individual neurons. However, the cellular
mechanisms that underlie these functions are elusive. We are interested in the
functions that determine the activity of dentate gyrus granule cells (DG GC). DG GCs
translate diverse inputs into highly different specific codes, which underlies the so-
called pattern separation that allows us to distinguish similar events, objects. We
focus on the principles that govern how single GCs extract information from the
activity of single upstream neurons from the four major input pathways using direct
patch clamp recordings and voltage-sensitive dye/protein imaging of single small
axon terminals together with anatomical and computational approaches. The two
perforant paths (PPs) that originate from the medial and lateral entorhinal cortices
convey spatial context (such as the famous grid cell activity) or specific information
content (for example certain objects). Inputs from hilar mossy cells distinguishes
subtle differences and inputs from the hypothalamic supramammillary nucleus
synchronizing GC activities during attention.
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Iring, A., Toth, A., Baranyi, M., Otrokocsi, L., Madis, LV., Goloncsér, F.,
Varga, B., Hortobagyi, T, Bereczki, D., Dénes, A., Sperlagh, B. (2022)
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My main research area is cardiac electrophysiology, with a highlight on catheter
ablation treatment of atrial fibrillation (AF). AF is the most common sustained rhythm
disorder, the invasive therapy of which is much more effective than drug treatment,
but its effectiveness falls short of that of other arrhythmias. Accordingly, further
developments and the evaluation of new techniques' effectiveness and safety are
essential. Currently, | am mainly interested in high-energy radiofrequency ablation
and electroporation.

KALMAN TORY

Semmelweis University
Faculty of Medicine
1 Department of Paediatrics

RESEARCH AREA

The research group formerly identified the first variant with a trans-associated
mutation-dependent pathogenicity in an autosomal recessive disorder (NPHS2
R229Q) [Tory et al, Nat Genet, 2014) and a novel gene of steroid-resistant nephrotic
syndrome (DKCT). They demonstrated the role of rRNA-pseudouridylation in DKC1-
associated nephrotic syndrome [Balogh et al, PNAS, 2020]. The group created a
novel population-genetic algorithm to identify novel incompletely penetrant variants
and interallelic interactions in autosomal recessive disorders [Mikd et al, Hum
Mutat, 2021]. Function and interallelic interactions of the most frequently implicated
protein in steroid-resistant nephrotic syndrome, podocin, as well as the function of
novel genes are studied in cell culture experiments and on a Caenorhabditis elegans
model.
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Institute of Experimental Medicine
Biological Computation Research Group

We are using mathematical models and computational analysis to study the
neuronal basis of memory and navigation. Qur goal is to understand how basic
biophysical mechanisms in a specific neuronal system (the hippocampus) give
rise to higher order cognitive processes. What is the effect of nonlinear dendritic
processing of inputs on the dynamics of the network and thus how they influence
the learning and recall of memories and ultimately the behavior of the animal? We
answer similar questions using computational models in close collaborate with
experimental colleagues. During the research, models are also used in a different
way: during learning the neuronal network of the brain develops a model of the
environment that the animal can use to interpret the incoming sensory information
or to predict possible future consequences of its actions. Describing or analysing
both of these models requires computational tools. We are looking for students
passionate for understanding the nervous system but alsa interested in mathematics
and programming.

SZABOLCS VARBIRO

Semmelweis University
Faculty of Medicine
Department of Obstetrics and Gynaecology
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Our work group studied cardiovascular effects of female sexualsteroids in
different animal models: its protective role in gender studies and in gender
related cardiovascular sport adaptation studies. In pathophysiological models:
cardiovascular adaptation in hypertension, menopause and polycystic ovary
syndrome. In clinical studies we examine the connections of cardiovascular diseases
with previous deliveries, spontaneous abortions - and its potential genetic and
psychological background. During our experiments we use in vivo and in vitro
observation methods: eg. treatment of vigil and anaesthetized animals - different
surgical methods of experimental animals - isolation of vessels from different
regions and vascular beds, the biomechanikcal and pharmacological reactivity of
isolated vessels and also LAD network analysis with vascular phyciology methods
and immunohystochemical analysis of hystological sections.
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We live in an ever-changing world. Our survival and well-being depend on how we
can adapt to it by momentarily readjusting our actions. In order to do so, we have
to filter out unimportant inputs and store only relevant information. Then, based on
the combination of freshly acquired information and our memories, we select an
action plan matching the actual situation. Subcortical modulation, by influencing all
stages of cortical information processing, is indispensable for the selection, storage
and recall of information and for carrying out the optimal action. Disruption of
subcortical modulation leads to severe psychiatric illnesses. Our lab aims to unravel
the aperational principles of subcortical modulation. We aim to decipher the
modulatory signal (or code) and how it influences information processing in target
cortical circuits. We are also interested in the feedback from the cortex to subcortical
regions whereby we would be able to uncover how cortical circuits control their
modulation.

ZOLTAN VARGA

Semmelweis University

Faculty of Medicine

Department of Pharmacology and
Pharmacotherapy
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We are aiming to explore key inflammatory mechanisms of cardiovascular (heart
failure and myocardial infarction) and oncological diseases by using translational
animal models, cell cultures, and human samples. We place special emphasis on
studying the interection of cancer and cardiovascular comorbidities, and investigating
the potential pharmacological treatment of these conditions.
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ZOLTAN ZADORI

Semmelweis University

Faculty of Medicine

Department of Pharmacology and
Pharmacotherapy

RESEARCH AREA

The gastrointestinal (Gl) mucosa is constantly exposed to a wide variety of luminal
aggressors, including gastric acid, pepsin, bile acids and bacterial components. In
order to withstand these damaging factors and maintain the integrity of mucosal
barrier, several physical and chemical defense mechanisms interact in a complex
manner. Numerous conditions can lead to Gl ulcers by directly damaging the
epithelial cells and/or by disrupting the delicate balance between aggressive and
defensive factors. Our previous studies focused mainly on the pathogenesis of
gastric ulcers, whereas our recent projects aim to characterize the pathogenesis
of small intestinal injury (enterapathy) caused by nonsteroidal anti-inflammatory
drugs (NSAIDs) or by ischemia/reperfusion. One of our main interests is to analyze
the NSAID-induced changes in intestinal bacteria and bile acids, and to identify the
factors contributing to alterations of the microbiota. We also aim to identify novel
therapeutic options for the treatment of enteropathy.
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LASZLO BIRO

Institute of Experimental Medicine

RESEARCH AREA

Exposure to acute stress can lead to the emergence of behavioral disturbances that
place a heavy burden on both the individual and society. Previous research indicated
that the paraventricular thalamic nucleus (PVT) is a brain area that plays a key role
in the modulation of fear, anxiety, and increased arousal. Calretinin-expressing
neurons in the paraventricular thalamus (PVT/CR+) exhibit significant activation
under acute stress. In addition, PVT/CR+ cells send selective innervation to key
stress-sensitive brain regions in the forebrain, suggesting a large-scale influence on
brain function and behavior. In our research, we study the neurochemical identity,
topography and the functional contribution of the ascending subcortical projections
targeting the PVT/CR+ neurons in stress-induced behavioral disturbances.

HENRIETT BUTZ

Semmelweis University
Faculty of Medicine
Department of Laboratory Medicine

=
-

RESEARCH AREA

Qur research interest focuses on the clinical and molecular genetics of hereditary
cancer and tumor syndromes and the pathogenesis of rare cancers and tumors of
the neuroendocrine system. Clinical genetic research supports the complex genetic
care of cancer patients including genetic susceptibility, prevention, targeted therapy,
family screening, and the implementation of novel genetic methods into the daily
routine. Modern molecular genetic methods and translational research support the
precise understanding of tumor pathogenesis and the identification of diagnostic,
prognostic, and predictive biomarkers.
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CSABA CSEREP

Institute of Experimental Medicine

RESEARCH AREA

Microglia, the resident immune cell of the brain, plays an important role during
the development of the nervous system, contributes to the maintenance of the
brain microenvironment's stability, and participates in many physiological and
pathophysiological processes. Over the past few years, we have managed to discover
a previously unknown functional-anatomical relationship between microglia and
neurons, which seems to be crucial in the regulation of neuronal activity. In the
future — going down on this new path — we would like to systematically explore
the communication sites microglia establish with neurons, other glial cells or the
vasculature, and explore the molecular and ultrastructural characteristics of these
intercellular communication hot-spots. We plan to pay special attention to the
mitochondria, since these cell organelles - based on our preliminary results - play a
prominent role in the communication between microglia and other cells. During the
research, we use the most modern microscopic imaging procedures, such as STED
super-resolution microscopy, scanning electron microscopic array tomography or
transmission electron tomography and reconstruction.

KRISZTINA ELLA

Semmelweis University
Faculty of Medicine
Department of Physiology

RESEARCH AREA
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immune system activity may help to identify therapeutic targets or
design complementary therapeutic tools. For example, development
of chronotherapeutic (time-dependent drug administration) strategies
and design of individualised therapy for various inflammatory or other
immune-related diseases could be possible.
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The circadian time-keeping system enables the organism to anticipate the daily
environmental changesand therefore isa crucial factor of adaptation. The endogenous
rhythm is generated at the cellular level by a mechanism based on the action of
interconnected transcription/translation feedback loops. The circadian system has a
central pacemaker in the suprachiasmatic nucleus (SCN), which may coordinate and
synchronize the peripheral oscillators present in other tissues through neuronal and
humoral pathways. The main regulator of the SCN is light, but the peripheral clocks
can also be modified by metabolic effects (e.g. food intake and its timing). Cellular
clock function influences a wide range of physiological and pathological processes,
e.g. both activity of the immune system and leukocyte migration have a characteristic
circadian rhythm. Qur investigations focus on the following questions: 1.) Which
neural, humoral, hormonal and metabolic factors influence the circadian rhythm of
immune functions? 2.) Which clock proteins control the effector functions of immune
cells? 3.) What kind of individual differences can be detected in the clock function of
the immune system?4.) How does the circadian rhythm of the immune system change
in different inflammatory and metabolic diseases and in sepsis? 5.) Is a cell's own
molecular clock necessary for the control of rhythmic processes or is the operation of
the central clock in the SCN sufficient? Understanding the regulation of the rhythmic
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ANNA ZSUZSANNA
FOLDES

Semmelweis University
Faculty of Dentistry
Department of Oral Biology

RESEARCH AREA

Present research field: Characterisation of stem cells of dental origin, studies on
tissue regeneration-, differentiation capacity and immunomodulatory effects in
vitro; studies on the structural and functional differentiation of the salivary gland
and its secretion and transport processes. Development of a 3D cellular model of
the ameloblast, studies on its structural and functional differentiation, secretion
and transport processes. Covid research. previous research field: Functional
neuroanatomy of the neuroendocrine hypothalamus, mapping of stress-related CNS
networks; neurobiological effects of drug withdrawal, role and effects of histamine
in the regulation of feeding (nutrition).

KRISZTINA
NEMETHNE FUTOSI

Semmelweis University
Faculty of Medicine
Department of Physiology

RESEARCH AREA

Autoimmune and autoinflammatory diseases are characterized by the pathological
overactivation of the immune system. In addition to acute flares, these inflammations
in most cases show a chronic, progressive course and are assaciated with significant
tissue damage, resulting in a significant deterioration in the quality of life of the
affected patients. Our research group investigates the cellular and molecular
mechanisms underlying the above inflammatory processes, which may contribute
to a better understanding of the pathomechanism of these diseases and to identify
new therapeutic targets. In our recent studies, we investigate the role of tyrosine
kinase signaling pathways in the development of autoimmune arthritis, and in the
urate crystal-mediated non-autoimmune gout by using genetic and pharmacological
approaches. In recent years, we have identified a number of signaling molecules
involved in the development of these inflammatory processes.
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Semmelweis University

Faculty of Medicine

Department of Laboratory Medicine
Department of Internal Medicine and
Oncology

RESEARCH AREA

Tumors originating from the human adrenal cortex can be divided in two
groups, adrenocortical adenomas (ACA) wich are more frequent but benign and
adrenocortical carcinomas (ACC) with bad prognosis but luckily also less frequent.
Differenciating these two tumor types is difficult even for an experienced pathologist
from postoperative tissue samples. Qur research group is looking for specific
molecular markers, so called microRNAs, that could help in these differentiations.
The expression of microRNAs is tissue specific (thus tumor specific). They also
have a role in the regulation of gene expression so their role can be regarded
either tumor driver or tumor supressor. MicroRNAs are stable, they are present in
(tumor)tissues, in the blood, and in other body fluids. This gives us a possibility to
exploit them as minimal invasive biomarkers in diagnostics. MicroRNAs are present
in neuroendocrine tumors of the gastrointestinal tract. We plan to investigate the
diagnostic possibilities of microRNA expression in pancreas neuroendocrine tumors
(pNET) in this project.

BALAZS POSFAI

Institute of Experimental Medicine

RESEARCH AREA

Microglia are the main immune-competent cells of the brain that form transient
contacts with other cellular elements of the central nervous system using their
evermoving processes. We set out to examine the role of microglia in basic
physiological and pathological processes of the nervous System. We combine
Cutting-edge anatomical techniques with in vivo, ex vivo and in vitro approaches to
investigate microglial contactomics, especially somatic junctions established with the
cell bodies of neurons and contacts with elements of the neurovascular unit. Our
experiments provide opportunity for observations ranging from population level to
the subcellular, nanoscale level.

Szent-GyGrgyi Junor Mentors Budapest 99

SELECTED PUBLICATIONS

Turai P.I, Herold, Z,, Nyird, G., Borka, K., Micsik, T., T6ke, J., Sziics,
N., Tath, M., Patdcs, A., Igaz, P. (2022) Tissue miRNA Combinations for
the Differential Diagnosis of Adrenocortical Carcinoma and Adenoma
Established by Artificial Intelligence. Cancers Basel 11; 14: 895.

Olah, C,, Hahnen, C,, Nagy, N., Musial, ]., Varadi, M., Nyiro, G., Gyorffy,
B., Hadaschik, B., Rawitzer, J., Ting, S., Sjodahl, G., Hoffmann, M.J., Reis,
H., Szarvas, T. (2021) A quantitative polymerase chain reaction based
method for molecular subtype classification of urinary bladder cancer-
Stromal gene expressions show higher prognostic values than intrinsic
tumor genes. Int J Cancer 1;150: 856-867.

Turai, P.I, Nyir6, G., Butz, H., Patdcs, A, Igaz, P. (2021) MicroRNAs,
Long Non-Coding RNAs, and Circular RNAs: Potential Biomarkers and
Therapeutic Targets in Pheochromocytoma/Paraganglioma. Cancers
Basel 26;13: 1522.

Saskdi, E., Hujber, Z, Nyir8, G., Liko, I, Matyési, B., Petévari, G.,
Mészdros, K., Kovdcs, AL, Patthy, L., Supekar, S., Fan, H., Svab, G,
Tretter, L., Sarkar, A., Nazir, A, Sebestyén, A, Patocs, A, Mehta, A,
Takdcs-Vellai, K. (2020) The SDHB Arg230His mutation causing familial
paraganglioma alters glycolysis in a new Caenorhabditis elegans model.
Dis Model Mech. 15;13: dmm044925.

Szalay, B., Tatrai, E., Nyird, G., Vezér, T, Dura, G. (2012) Potential toxic
effects of iron oxide nanoparticles in in vivo and in vitro experiments.
Appl Toxicol 32: 446-53.

SELECTED PUBLICATIONS

C. Cserép, AD. Schwarcz, B. Pésfai, ZI. Laszl0, A. Kellermayer, Z. Kbmyei,
M. Kisfali, M. Nyerges, Z. Lele, I. Katona, A. Dénes (2022) Microglial
control of neuronal development via somatic purinergic junctions. Cell
Reports, DOI: 10.1016/).celrep.2022.111369

E. Csdszdr, N. Léndrt, C. Cserép, Z. Kornyei, R. Fekete, B. Pésfai, D.
Baldzsfi, B. Hangya, AD. Schwarcz, E. Szabadits, D. Sz6118si, K. Szigeti, D.
Mathé, BL. West, K. Sviatkd, AR. Bras, JC. Mariani, A. Kliewer, Z. Lenkei,
L. Hricisak, Z. Benyd, M. Baranyi, B. Sperlagh, A. Menyhért, E. Farkas, A.
Dénes (2022) Microglia modulate blood flow, neurovascular coupling,
and hypoperfusion via purinergic actions. Journal of Experimental
Medicine, DOI: 10.1084/jem.20211071

K. Tth, N. Léndrt, P. Berki, R. Fekete, E. Szabadits, B. Pésfai, C.
Cserép, A. Alatshan, S. Benkd, D. Kiss, CA. Hiibner, Al. Gulyds, K. Kaila,
1. Kornyei, A. Dénes (2022) The NKCC1T ion transporter modulates
microglial phenotype and inflammatory response to brain injury in
a cell-autonomous manner. PLoS Biology, DOI: 10 .1371/journal.
pbio.3001526

C. Cserép, B. Pésfai, A. Dénes (2021) Shaping Neuronal Fate: Functional
Heterogeneity of Direct Microglia-Neuron Interactions. Neuron, DOI:
10.1016/j.neuron.2020.11.007



100

Szent-Gyorgyi Junior Mentors Budapest

DORA RAVASZ

Semmelweis University
Faculty of Medicine
Department of Biochemistry

RESEARCH AREA

Energy is provided in the form of ATP by the mitochondrial respiratory chain in many
cell types, as the oxidation of nutrients takes place partially in mitochondria, with
the help of oxygen from the air. In case of oxygen deprivation or inhibition of the
respiratory chain, the energy supply of the cell is disrupted, and instead of producing,
mitochondria start to consume energy. An enzymatic reaction in the mitochondrial
matrix can prevent this by generating ATP independently of the respiratory chain.
QOur research group has described several biochemical pathways which modulate
the efficiency of this reaction. We also investigate metabolic pathways that can still
fuel the respiratory chain when it is inhibited, by providing alternative entry points
into the system, thus they are able to maintain ATP production to a certain level. Our
aim is to characterize such ATP generating processes and the pathways required for
their operation. These can not only help the survival of cells exposed to decreased
oxygen supply, but they can also provide energy for tumor cells, often found in a
hypoxic environment. Thus the enzymes involved are potential therapeutic targets
in these tumors.

ANDREA
SZABO-VERECZKEI

Semmelweis University

Institute of Biochemistry and Molecular
Biology

Department of Molecular Biology

RESEARCH AREA

The main topic of my research interest is the genetic analysis of various psychiatric
diseases and their possible predisposing genetic factors. My research career began
with the investigation of genetic risk factors for heroin addiction at the Institute
of Medical Chemistry, Molecular Biology and Pathobiochemistry at Semmelweis
University (currently Department of Molecular Biology). During my work, | mainly
investigated the genetic risk factors of the dopaminergic and serotonergic systems
in the background of the development of heroin addiction and the success of
replacement therapies. Over the years, | have participated in the genetic research
of depression, obsessive-compulsive disorder (OCD), attention deficit hyperactivity
disorder (ADHD) and Tourette’s syndrome as part of collaborations. In recent years,
| have primarily been involved in examining the genetic risk factors of potentially
addictive substances (alcohol, tobacco, cannabis and other drugs) and behaviors
(internet use, online gaming, social media use, gambling, exercise, hair pulling,
eating).

SELECTED PUBLICATIONS

Pallag, G., Nazarian, S., Ravasz, D., Bui, D., Komlddi, T., Doerrier, C,,
Gnaiger, E., Seyfried, T. N., Chinopoulos, C. (2022) Proline Oxidation
Supports Mitochondrial ATP Production When Complex I Is Inhibited.
Int | Mol Sci 23: 5111.

Ravasz, D., Kacso, G., Fodor, V., Horvath, K., Adam-Vizi, V., Chinopoulos, C.
(2018) Reduction of 2-methoxy-1,4-naphtoquinone by mitochondrially-
localized Ngo1 yielding NAD+ supports substrate-level phosphorylation
during respiratory inhibition. Biochim Biophys Acta 1859: 909-924.

Ravasz, D., Kacso, G., Fodor, V., Horvath, K., Adam-Vizi, V., Chinopoulos,
C. (2017) Catabolism of GABA, succinic semialdehyde or gamma-
hydroxybutyrate through the GABA shunt impair mitochondrial
substrate-level phosphorylation. Neurochem Int 109: 41-53.

Kacso, G., Ravasz, D., Doczi, J., Nemeth, B., Madgar, 0., Saada, A., llin,
P., Miller, C.,,Ostergaard, E., lordanov, 1., Adams, D., Vargedo, Z., Araki,
M., Araki, K., Nakahara, M., Ito, H., Gal, A, Molnar, M.J., Nagy, Z., Patocs,
A., Adam-Vizi, V., Chinopoulos, C. (2016) Two transgenic mouse models
for beta-subunit components of succinate-CoA ligase yielding pleiotropic
metabolic alterations. Biochem | 473: 3463-3485.

Németh, B., Doczi, J., Csete, D., Kacso, G., Ravasz, D., Adams D., Kiss,
G., Nagy, AM., Horvath, G., Tretter, L., Mdcsai, A, Csépanyi-Komi,
R, lordanov, I., Adam-Vizi, V., Chinopoulos, C. (2016) Abalition of
mitochondrial substrate-level phosphorylation by itaconic acid produced
by LPS-induced Irg1 expression in cells of murine macrophage lineage.
FASEB | 30: 286-300.

SELECTED PUBLICATIONS

Garbett, K. A, Vereczkei, A., Kalman, S., Brown, J. A, Taylor, W. D,
Faludi, G., et al. (2015). Coordinated Messenger RNA/MicroRNA
Changes in Fibroblasts of Patients with Major Depression. Biological
Psychiatry, 77(3), 256-265.

Garbett, K. A, Vereczkei, A., Kaman, S., Wang, L, Korade, Z., Shelton,
R. C, et al. (2015). Fibroblasts from patients with major depressive
disorder show distinct transcriptional response to metabolic stressors.
Translational Psychiatry, 5.

Vereczkei, A., Abdul-Rahman, O., Halmai, Z, Nagy, G., Szekely, A,
Somogyi, A., et al. (2019). Assaciation of purinergic receptor P2RX7
gene polymorphisms with depression symptoms. Progress in Neuro-
Psychopharmacology & Biological Psychiatry, 92, 207-216.

Kotyuk, E., Magi, A, Eisinger, A, Kiraly, 0., Vereczkei, A., Barta, C., et al.
(2020). Co-occurrences of substance use and other potentially addictive
behaviors: Epidemiological results from the Psychological and Genetic
Factors of the Addictive Behaviors (PGA) Study. Journal of Behavioral
Addictions, 9(2), 272-288.

Vereczkei, A., Barta, C., Magi, A, Farkas, J., Eisinger, A, Kiraly, 0., et al.
(2022). FOXN3 and GDNF Polymorphisms as Common Genetic Factors
of Substance Use and Addictive Behaviors. Journal of Personalized
Medicine, 12(5).



SZABOLCS TAKACS

Institute of Experimental Medicine
Reproductive Neurobiology

RESEARCH AREA

Molecular, cellular and system biology research at the Laboratory of Reproductive
Neurobiology aims to provide a deeper understanding of the central regulatory
mechanisms of human reproduction. Hypothalamic secretion of gonadotropin-
releasing hormone (GnRH) builds up during pubertal development. Secretory pulses
of GnRH at every 30-90 minutes stimulate luteinizing and follicle stimulating hormone
(LH and FSH) production in the anterior pituitary gland. These troph hormones, in
turn, initiate and later maintain functions of the gonads (testes and ovaries). This
laboratory combines anatomical, electrophysiological and molecular approaches to
study i) the neuronal and hormonal control of pulsatile GnRH/LH secretion, ii) the
mechanisms of the mid-cycle GnRH/LH surge which triggers ovulation in females,
iii) the central effects of gonadal steroid hormones on neuroendocrine systems and
on wider aspects of general neuronal functioning and iv) the molecular and cellular
processes underlying reproductive senescence. Techniques applied for single-cell
research include traditional neuroanatomical approaches, slice electrophysiology
and high-throughput and high-resolution molecular biology methods. In recent
years, the laboratory preferentially uses human hypothalamic tissue samples in
anatomical and molecular research. In view of the limited translational value of
rodent models in reproductive biology, the Human Hypothalamus Research Unit

MATE TOTH

Institute of Experimental Medicine
Laboratory of Translation Behavioural
Neuroscience

RESEARCH AREA

Our behavioral neuroscience research focuses on translational research questions,
i.e. to explore the neurobiological mechanisms of mental disorders (mainly anxiety-
affective and posttraumatic stress disorders). We use and develop clinically valid
animal models of these disorders in order to explore the etiological background on
multiple levels: what molecular and neural network alterations mediate pathological
changes and vulnerabilities for these conditions. We apply mostly ‘top-down’
approach by using relevant behavioral paradigms to catch an important aspect of
the disorder (e.g. fear generalization or passive coping) and then we investigate the
underlying molecular and netwark characteristics/mechanisms by means of qPCR,
immunohistochemistry, and microscapic techniques. Subsequently, we test the
casual importance of these mechanisms (e.g. by chemogenetics).
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became the most dynamically developing research unit with a broad
focus on the role of the hypothalamus in neuroendocrine, metabolic
and autonomic regulation. Studies of the Laboratory of Reproductive
Neurobiology may lead to a better understanding of various human
pathologies, such as different forms of central infertility, polycystic ovary
syndrome (PCQS), ovarian cycle disturbances due to insufficient caloric
intake (e.g. anorexia nervosa) or stress, abnormal pubertal development
(e.g. precocious puberty, hypogonadotropic hypogonadism), and central
nervous system dysfunctions caused by postmenopausal estrogen
deficiency.

SELECTED PUBLICATIONS

Gocz B, Takdcs S, Skrapits K, Rumpler E, Solymosi N, Péliska S,
Colledge WH, Hrabovszky E, Sarvri M. Estrogen differentially regulates
transcriptional landscapes of preoptic and arcuate kisspeptin neuron
populations. doi: 10.3389/fendo.2022.960769

Gocz B, Rumpler £, Sarvéri M, Skrapits K, Takdcs S, Farkas |, Csillag V,
Trinh SH, Barddczi Z, Ruska Y, Solymosi N, Péliska S, Sz6ke Z, Bartoloni
L, Zouaghi Y, Messina A, Pitteloud N, Anderson RC, Millar RP, Quinton
R, Manchishi SM, Colledge WH, Hrabovszky E. Transcriptome profiling
of kisspeptin neurons from the mouse arcuate nucleus reveals new
mechanisms in estrogenic control of fertility. PNAS. 2022 Jul 5;119(27):
e2113749119. doi: 10.1073/pnas.2113749119.

Skrapits K, Sarvari M, Farkas |, Gdcz B, Takdcs S, Rumpler E, Vaai V,
Vastagh C, Récz G, Matolcsy A, Solymosi N, Péliska S, Téth B, Erdélyi
F, Szabo G, Culler MD, Allet C, Cotellessa L, Prévot V, Giacobini P,
Hrabovszky E. The cryptic gonadotropin-releasing hormone neuronal
system of human basal ganglia. Elife. 2021 Jun 15;10; e67714.

SELECTED PUBLICATIONS

Bruzsik, B., Biro L., Zelena, D., Sipos, E., Szebik, H., Sarosdi, K.R., Horvath,
0., Farkas, I, Csillag, V., Finszter, CK., Mikics, E., Téth, M. (2021)
Somatostatin Neurons of the Bed Nucleus of Stria Terminalis Enhance
Associative Fear Memory Consolidation in Mice. ] Neurosci 41(9):
1982-1995.

Bira L, Sipos E, Bruzsik B, Farkas I, Zelena D, Balazsfi D, *Téth M, *Haller
J. (2018) Task Division within the Prefrontal Cortex: Distinct Neuron
Populations Selectively Control Different Aspects of Aggressive Behavior
via the Hypothalamus. ) Neurosci 38(17): 4065-4075.

Téth M, Flandreau El, Deslauriers ], Geyer MA, Mansuy IM, Merlo
Pich E, Risbrough VB. (2016) Overexpression of Forebrain CRH
During Early Life Increases Trauma Susceptibility in Adulthood.
Neuropsychopharmacology 41(6): 1681-90.

Téth M, Gresack JE, Bangasser DA, Plona Z, Valentino RJ, Flandreau
El, Mansuy |, Merlo-Pich £, Geyer MA, Risbrough V. (2014) Forebrain-
Specific CRF Qver-Production During Development is Sufficient to
Induce Enduring Anxiety and Startle Abnormalities in Adult Mice.
Neuropsychopharmacology 39(6): 1409-19.

Haldsz ), Téth M, Mikics E, Hrabovszky E, Barsy B, Barsvdri B, Haller
J. (2007) The effect of neurokinin1 receptor blockade on territorial
aggression and in a model of violent aggression. Biol Psychiatry 63(3):
271-8.
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BALINT ANTAL

National Academy of Scientist Education,
1t year

Semmelweis University,
Faculty of Medicine, 1 year

ANDRAS BUZAS-KAIZLER

National Academy of Scientist Education,
1t year

Semmelweis University,
Faculty of Medicine, 2" year

MATE CSEPI

National Academy of Scientist Education,
Tt year

Semmelweis University,
Faculty of Medicine, 2" year

REBEKA ERSEK

National Academy of Scientist Education,
st year

Semmelweis University,
Faculty of Medicine, 2" year

ZSANNA GECSE

National Academy of Scientist Education,
Tt year

Semmelweis University,

Faculty of Medicine, 2" year
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STYEAR STUDENTS

Szent-Gydrgyi Mentor: Attila Patocs

Junior mentor: Henriett Butz

Theme of research: Modelling of mechanisms associated
with hereditary genetic alteration

Language: English/intermediate

Szent-Gydrgyi Mentor: Eva Mikics

Junior mentor: Maté Toth

Theme of research: Mechanisms of neuroplasticity in
stress-related mental disorders

Language: English/intermediate

Szent-Gydrgyi Mentor: Csaba Hegedds

Theme of research: In silico characterization of membrane
proteins’ complexes and disordered regions

Language: English/intermediate

Szent-Gyorgyi Mentor: Laszlo Kéhidai

Junior mentor: Orsolya Lang

Theme of research: Antitumor effects of novel
aminophosphonate derivatives on pancreatic tumor cells
Language: English/advanced

Szent-Gyorgyi Mentor: Nandor Nagy

Theme of research: Isolation and transplantation of
embryonic and postnatal enteric nervous system derived
stem cells

Language: English/advanced
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REBEKA GELENCSER

National Academy of Scientist Education,
1t year

Semmelweis University,
Faculty of Medicine, 1 year

MIRJAM HEGEDUS

National Academy of Scientist Education,
1t year

Semmelweis University,
Faculty of Medicine, 1 year

CSENGE LILI JURENKA

National Academy of Scientist Education,
1t year

Semmelweis University,
Faculty of Medicine, 2" year

VIOLA NAGY

National Academy of Scientist Education,
1t year

Semmelweis University,
Faculty of Medicine, 2" year

AGNES PAKUTS

National Academy of Scientist Education,
1t year

Semmelweis University,

Faculty of Medicine, 2" year

Szent-Gyorgyi Mentor: Anna Sebestyén

Theme of research: Metabolic heterogeneity studies
applying newly developed 3D bioprinted cancer models
stem cells

Language: English/intermediate, German/intermediate

Szent-Gydrgyi Mentor: Zsolt Lele

Theme of research: Investigation of the neuronal
distribution of potentially novel endocannabinoid
synthesizing enzymes, receptors, and ligands with super-
resolution (STORM) microscopy.

Language: German/advanced

Szent-Gydrgyi Mentor: Eszter Horvath

Theme of research: Oxidative-nitrative stress in endocrine
and cardiovascular diseases of females

Language: English/intermediate

Szent-Gydrgyi Mentor: Csaba Barta

Junior mentor: Andrea Szabo-Vereczkei

Theme of research: Genetic and epigenetic associations of
addictions and other psychiatric disorders

Language: English/advanced

Szent-Gyorgyi Mentor: Eszter Horvath

Theme of research: Role of oxidative-nitrative stress in
polycystic ovary syndrome related periodontal disease
Language: English/advanced, German/advanced



VIVIEN SIMON

National Academy of Scientist Education,
1t year

Semmelweis University
Faculty of Medicine, 2" year

CSONGOR GYORGY
SZANTO

National Academy of Scientist Education,
Tt year

Semmelweis University,
Faculty of Medicine, 1 year

SARA VIDA

National Academy of Scientist Education,
Tt year

Semmelweis University,
Faculty of Medicine, 1t year
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Szent-Gyorgyi Mentor: Tamas Német

Theme of research: Identification of the cellular and
molecular components of autoimmune inflammation
Language: English/advanced

Szent-Gydrgyi Mentor: Krisztina Kaldi

Junior mentor: Krisztina Ella

Theme of research: Investigation of the interactions of the
circadian clock with metabolism and the immune system in
mouse models

Language: English/advanced

Szent-Gydrgyi Mentor: Adam Dénes

Junior mentor: Balazs Posfai

Theme of research: Molecular mechanisms of microglia-
neuron interactions

Language: English/advanced, French/intermediate,
German/intermediate
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BENCE CZUMBEL

National Academy of Scientist Education,
2M year

Semmelweis University
Faculty of Medicine, 3" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

2" YEAR STUDENTS

Szent-Gyorgyi Mentor: Christos Chinopoulos
Junior mentor: Dora Ravasz

Specialization: oncometabolism, mitochondriology
Language: English/intermediate

AMBITIONS AND CAREER GOALS

Hydrogen sulfide (H2S) was once considered to have only toxic properties, until
it was discovered to be an endogenous signaling molecule. Mitochondria play
an important rale in its catabolism, in the reaction catalysed by sulfide-quinon-
oxidoreductase, H2S is oxidized, coenzyme Q is reduced, thus it has a metabolic
connection to the respiratory chain. Our research focuses on the effect of H2S on
oxidative phosphorylation, especially if the respiratory chain works dysfunctionally
(which we model by blocking different complexes of the respiratory chain and/or
(reating anoxic conditions).

DORINA DEBRECZENI

National Academy of Scientist Education,
2" year

Semmelweis University
Faculty of Medicine, 2" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

In my research, | investigate human TMEM175 lysosomal and TRESK two-pore
potassium channels and their various mutations for their electrophysiological
properties and regulatory mechanisms. The TMEM175 potassium channel plays an
important role in regulating the K+ permeability of the lysosomal and endosomal
membranes. This transmembrane protein has a special structure: it does not contain
the P domain, which is the selectivity filter in all other known potassium channels. Itis
therefore questionable what is the reason for the high selectivity of TMEM175 for K+
over Na+. We also investigate the regulation of PKB, ion selectivity, and the effect of
additional inhibitors (e.g., 4-aminopyridine) on TMEM175. One variant of TMEM175
(M393T) may be associated with an early onset of a neurodegenerative disease,
Parkinson’s disease, according to recent research. To understand this mechanism, it
is particularly important to investigate the properties of the TMEM175 channel, as it
may later be the target of drug treatments. K2P channels are common determinants
of the regulated K + conductance of the plasma membrane, found in most animal
and plant species, but are extremely structurally and functionally diverse. The TRESK
K2P channel | examined is found in significant amounts in the sensory neuron
subpopulations responsible for pain perception, affecting their excitability and the
intensity of the response to painful stimuli. Some mutations in TRESK cause a rare

My goal is to be a useful member of my research group and to gain
scientific experince. As a second year medical student | have not made
any definite plans regarding my future, | can see myself both as a
researcher and a practicing physician, therefore, the most appealing
option for me would be if my future work could somehow combine
these two activities.

Szent-Gydrgyi Mentor: Gabor Czirjak
Specialization: molecular biology and electrophysiology
Language: English/advanced, German/intermediate

form of hereditary migraine headache. In our research, we study general
and direct regulatory mechanisms of the TRESK channel in heterologous
systems that are likely to be independent of the cell-expressing cell type.
Thus, a significant part of the mechanisms we describe provide a good
basis for further studies to elucidate the role of the TRESK channel in
pain perception.

AMBITIONS AND CAREER GOALS

| have been very curious and busy getting to know the complex living
systems, the microscopic material world around us, and | can create
something scientifically lasting. | believe that research provides an
opportunity to develop a new way of thinking in addition to the material
knowledge that can be acquired. One of my goals is to do research in
addition to my medical work after completing my studies, as this way |
may help more.



KATA KOTA

National Academy of Scientist Education,
2M year

Semmelweis University
Faculty of Medicine, 2" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

The thalamus is an especially important area in the brain, as it is the major source of
inputs of the cerebral cortex, which is the top level information processor. Without
the thalamus, the cortex has very little access to information from other areas of
the brain. The cortex and the thalamus form a functional unit, and the disfunction
of this thalamocortical system plays role in numerous neurological and psychiatric
diseases. In spite of this, until recently thalamic research has been focused on a very
narrow area, the relay of sensory inputs to the cortex, however all cortical areas
are in connection with thalamic nuclei. Because of the lack of research, very little is
known about the exact function of many thalamic nuclei so far. Our group aims to
understand better this complex thalamocortical system.

A part of the group focuses on the inputs of one of the thalamic nuclei, the
paraventricular nucleus (PVT). Via injecting viruses into definite areas of the brain of
transgenic mice, we can visualize the axons ending in the PVT using a fluorescent or
confocal microscape. This helps us determine the source of PVT inputs. Besides, we
are also interested in exactly which areas of the PVT the axons from different souces

HUNOR SEBOK

National Academy of Scientist Education,
2" year

University of Veterinary Medicine,
Budapest, 3" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH
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Szent-Gydrgyi Mentor: Laszlo Acsady
Junior mentor: Laszl6 Bir6
Specialization: thalamic research
Language: English/advanced

end, and whether they are segregated or not. Based on this information,
we can reveal the degree of integration of inputs from differnt sources in
the PVT, which could help in understanding its exact function.

AMBITIONS AND CAREER GOALS

During my university years, | would like to aquire both theoretical
and practical knowledge in order to become a good physician. It is
equally important for me to join a scientific research group to learn
about research work because and scietific techniques, because, | am
convinced, this experience will be valuable later during my work.

Szent-Gydrgyi Mentor: Gabor Nyiri
Specialization: functional neuroanatomy
Language: English/intermediate

AMBITIONS AND CAREER GOALS

Different parts of the cerebral cortex, like the memory encading hippocampus, are
highly dependent on the excitatory and inhibitory pathways from deeper brain
regions. Understanding how they work is essential to understanding their role in
pathological conditions so that we can later treat these diseases by stimulating or
inhibiting them. Both pharmacological and gene therapy would be possible for cell-
specific treatment in the future. Our group has recently discovered a novel neural
pathway provided by a basal forebrain cholinergic cell population that targets
the hippocampus. Cholinergic cells have been implicated many times in a variety
of neurodegenerative diseases, therefore examining this pathway may provide a
promising opportunity to treat certain attention-related or anxiety-related diseases.

The complexity of nature and the underlying mechanisms of biological
systems has always amazed me. The brain is one of the most complex
systems in the world, thereby understanding it is exciting from many
aspects. In addition to getting to know the brain, my goal is to learn and
master as many modern techniques as possible. After the bachelor's
and master's degrees, | would like to use these in my PhD studies as
well.
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BENDEGUZ GABOR
SRAMKO

National Academy of Scientist Education,
2M year

Semmelweis University

Faculty of Medicine, 2" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

His research will focus on the isolation and reprogramming of dental pulp stem cells
(DPSCs). These neural crest derived mesenchymal stem cells shows an excellent
potential for neuronal fate determintation. Therefore they may provide a new
source of functionally active, direct reprogrammed neurons in vitro. Bendeg(z will
collaborate with the Semmelweis University Department of Oral Biology in order of
the isolation and charachterisation of DPSCs.

AMBITIONS AND CAREER GOALS

I think | have a subjective relationship whit biology. To observe and describe a part
of life makes me a special joy, a type of enthusiasm. To deal with biology means
for me to deal with living systems, which are well describable, and between them,
the scientist can observe a logical system, which is the evolution. Most of these
proceedings, which are making organisms be able to change their morphological
structure and therefore be able to adapt to the varying environment, are manifested
firstly in the level of the genes of cells. That's why my interest takes a special look at
cells, they are dynamic systems, which can change their metabolism in the order of
adaptation. If they aren't able to do that, their function will change inadequately for

MATE MARK SZEKER

National Academy of Scientist Education,
2" year

Semmelweis University

Faculty of Medicine, 2" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

Szent-Gyorgyi Mentor: Karolina Pircs
Junior mentor: Anna Zsuzsanna Foldes
Specialization: neurobiology
Language: English/intermediate

their physiological job and it can lead to diseases. | think these reasons
are enough for a following medical doctor to want to know the world
of cells always better and better. The human species interested me
always better than everything else in biology, but maybe it is not my only
one reason to study medicine. | can't imagine more beautiful cognitive
behaviour, than medicine, because it is not just a type of science, it is
an altruist behaviour, that helps me to be a useful member of society. |
want to be an experienced doctor in science and in humane.

Szent-Gydrgyi Mentor: Krisztina Kaldi

Junior mentor: Krisztina Ella

Specialization: circadian rythm and metabolism
Language: English/intermediate

AMBITIONS AND CAREER GOALS

The circadian rythm is a biologycal regulatory mechanism, that helps our body adapt
to the changing environmental conditions throughout the day. The creation of this
rythm requires a working endogenous clock, the so-called circadian clock. One of
the more important regulators of the clock is the timing of food intake. Observation
of epidemiologic, as well as animal experiments showed, that limiting food intake
to a short time period of the day (time-restricted eating, TRE) has beneficial effects
on the rythm of metabolic activities, and it can be an effective tool in preventing and
treating obesity and type Il diabetes. Our research group has found that in animal
models TRE has a fundamental effect in the responsive capabilities of our immune
system, and, overall has an anti-inflammatory effect. Our current experiments are
aimed at finding out what is the connection between TRE, leukocyte function, which
is determinded by bone marrow activity, and the rythm of adipose tissue function,
which represents metabolic activity.

During my time in university, | would like to continue my scientific
research within the NTA program, and | would also like to present said
work in TDK conferences. While scientific work is important, | don't
want to neglect my actual studies. When I'll be working as a doctor, i
would still want to take partin scientific research, if | choose to not make
research the main focus of my career.



SOMA
SZENTKIRALYI-TOTH

National Academy of Scientist Education,
2M year

University of Veterinary Medicine,
Budapest, 3 year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH
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Szent-Gydrgyi Mentor: Erik Hrabovszky
Junior mentor: Szabolcs Takacs
Specialization: reproductive neurobiology
Language: English/advanced

AMBITIONS AND CAREER GOALS

Activity of hypothalamic gonadotropin-releasing hormone (GnRH) neurons, that
comprise the highest level of the reproductive axis, is controlled by estradiol through
the kisspeptin neuropeptide system. Kisspeptin neurons have been shown to be
abundant in extrahypothalamic regions such as the putamen or the basal forebrain,
where they control unknown functions. The goal of our research program is to shine
light on the anatomical and molecular biological characteristics of these neuron
populations. Based on prior evidence our research will pay special attention to
studying the lateral part of the septum pellucidum.

BALINT KENDE
SZEREDAS

National Academy of Scientist Education,
2" year

Semmelweis University
Faculty of Medicine, 2" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

Following my graduation from my current BSc. course | aim to continue
my studies. | plan to acquire an MSc. and consequently a doctorate,
during and following which working as a research fellow to gain
experience. In my carreer, it is my goal to use the opportunity this
scholarship offers to its maximum and contribute to a brighter future.

Szent-Gyorgyi Mentor: Péter Igaz

Junior mentor: Gabor Nyiré

Specialization: (pancreatic) neuroendocrine tumors
Language: English/advanced, Italian/intermediate,
German/basic

AMBITIONS AND CAREER GOALS

A) 2 micro-RNA. We select two of the micro-RNAs used in the literature (hsa-
mir-130b-3p and hsa-mir-96-5p), which have been shown to be differentially
expressed in different stages of PAN-NETS. The expression of these two miRNAs is
rising in a trend between the stages and they show significant expression change.
The expression of the hsa-mir-96-5p is rising according to grade, while its target, the
FoxO1 shows decreasing staining in the tumors. Expected scientific results: We can
validate that the expression of these two miRNAs follows well the development of
the tumor, and their expression is clearly equivalent to the grade rank. And does it
have diagnostic value? B) We have the opportunity to examine and probably narrow
(by type and grade) a panel of 8 miRNAs, which express in every GEP-NET grade
based on previous studies. This has diagnostic value. We could examine the Fox01
expression with qRT-PCR ta confirm the microscopic image. Also, we could confirm
the connection of miRNA-mRNA with a functional luciferase assay.

Ever since I was committed to biology and medicine, research has always
seemed interesting to me. | loved to find out things and understand
the background of processes. However, medicine has another part,
which is at least as important, where we heal people. | would like to
find a combination of these, where | can do both fairly and usefully.
This program gives me the opportunity to get a taste of the world of
research, even this early in my studies at the university. Due to this, til
my graduation | will know, which area | would like to research, and I will
have a knowledge base for my PhD wark. In addition, probably | will see
what proportion should | share my energy and time between medical
practice and research.
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SIMON TUSNADY

National Academy of Scientist Education,
2" year

Semmelweis University
Faculty of Medicine, 3" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

Szent-Gyorgyi Mentor: Attila Mocsai
Junior mentor: Krisztina Némethné Futosi
Specialization: immunology

Language: English/advanced

AMBITIONS AND CAREER GOALS

Gout is a common arthritis characterized by recurrent severe inflammatory attacks
of the joints, caused by monosodium urate (MSU) cyrstals deposition. Myeloid cells
(neutrophils and macrophages) play an important role in the development of the
disease, however, the molecular pathomechanism is not fully understood. In recent
years, our research group has investigated the role of tyrosine kinase signaling
pathways in autoantibody-induced inflammatory processes and has identified
a number of essential signaling molecules. However, the role of tyrosine kinase
pathways and PLCy2 in the pathogenesis of gout, which is thought to be mediated
by a different mechanism from the previously studied diseases, is unknown. Our
aim is to investigate the rale of PLCy2 in MSU crystal-induced neutrophil activation
and in an experimental model of gout. Better understanding the pathomechanism
of gouty arthritis may contribute to the identification of novel therapeutic targets.

KORNEL MOLNAR

National Academy of Scientist Education,
4™ year

Semmelweis University
Faculty of Medicine, 4" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

Both in my studies and research project, my main purpose is to gain as
much knowledge as possible, to learn many practical techniques, and
to obtain a complex and multidisciplinary perspective of science. In my
opinion, these skills and experiences will have a great impact on my
later scientific career.

4™YEAR STUDENTS

Szent-Gyorgyi Mentor: Jakus Zoltan Péter
Specialization: vascular biology
Language: English/intermediate

AMBITIONS AND CAREER GOALS

Vaccines using messenger RNA (mRNA-LNP) technology packaged in lipid
nanoparticles have recently attracted considerable scientific interest, as two vaccines
against SARS-CoV-2 approved for emergency use are also based on this technology.
However, processes in the immune response elicited by mRNA-LNP-based vaccines
are still not fully understood. The aim of our research was to investigate the role
of immune cells involved in the immune response induced by mRNA-LNP-based
vaccines as well as the role of the lymphatic system in transgenic mouse models. To
facilitate the success of our studies, a more detailed understanding of the processes
elicited by mRNA-LNP-based vaccines may be offered in the future to increase the
efficacy of these vaccines and to alleviate possible side effects.

My goal is to help people at the best of my ability during my future
medical and research careers. To do this, it is essential to be up to date
with the latest research findings in my field. The National Academy of
Scienctist Education Training program is a great opportunity for me to
start developing both my theoretical and practical knowledge to the
highest possible level during my university years.



REKA ZSOFIA
SEBESTENY

National Academy of Scientist Education,
4 year

Semmelweis University
Faculty of Medicine, 4" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH
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Szent-Gydrgyi Mentor: Gabor Nyiri
Specialization: neuroscience
Language: English/advanced, German/advanced

AMBITIONS AND CAREER GOALS

As a student researcher | am investigating the cortical pathways and their role in
memory formation. In the brain, spatial and episodic memory cues are encaded by
differentsmall subpopulations of principal hippocampal neurons called engram cells.
My goal is to gain a deeper understanding of the formation of these cell assemblies
and thus understand the precise function of memory formation and recall itself. Our
results are expected to contribute to a better understanding of memory processes
and could help the development of treatment for memory problems.

ANNA KELLERMAYER

National Academy of Scientist Education,
Hthyear

Semmelweis University
Faculty of Medicine, 5™ year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

My primary goal in my research career is my own professional
development. | would like to become as independent of a researcher as
possible and be able ta realise my own ideas to the fullest. lwould like to
further develop my skills in stereotaxic and optical fibre surgery as well
as further my knowledge in the design of behavioural experiments. My
long term goal would be to write and publish my own research results.

5™ YEAR STUDENT

Szent-Gydrgyi Mentor: Adam Dénes
Junior mentor: Csaba Cserép
Specialization: Neuroimmunology
Language: English/advanced

AMBITIONS AND CAREER GOALS

Neurological diseases are a huge burden on society. Unfortunately, therapeutic
attempts aimed at curing diseases by targeting neurons are extremely expensive
and most of them fail. An important element of most diseases is neuroinflammation,
the main coordinator of which is the brain’s resident immune cell, microglia. Until
now, research aimed at microglia-neuron interactions has been almost exclusively
limited to the relationships between microglial processes and neuronal synapses.
Qur group recently discovered a special connection between microglial projections
and neuronal cell bodies, the somatic junction, through which microglia monitor
and modulate neuronal function, and when necessary, microglia can exert a
neuroprotective effect through it. The relationship is evolutionarily conserved, as we
have also confirmed its presence in human samples. We assume that the studying
of the functioning of this relationship in a neuropathological context can contribute
to a better understanding of diseases and the discovery of possible therapeutic
targets. In our research, we will therefore examine possible changes in microglia-
neuron interactions in human epileptic and control samples.

| would like to continue my medical career in the field of neurology
and neuroradiology after completing my undergraduate studies and
obtaining my PhD. In addition, | would like to continue my research work
and my main goal is to strengthen the link between clinical medicine and
neuroscience research, and to practice the application of the research
approach in bedside medicine.
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GABOR ORBAN

National Academy of Scientist Education,
6™ year

Semmelweis University
Faculty of Medicine, 6" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

6™ YEAR STUDENTS

Szent-Gyorgyi Mentor: Nandor Szegedi
Specialization: Cardiology, cardiac eletrophysiololgy
Language: English/advanced

AMBITIONS AND CAREER GOALS

The importance of my research stems from the prevalence and severe, life-
threatening potential complications of the heart rhythm disorder we are
investigating, atrial fibrillation. Atrial fibrillation is adults’ most common sustained
arrhythmia, and its prevalence increases gradually with age. Its serious complications
include arterial embolization, mainly in the form of stroke and heart failure. Our
work aims to improve the invasive treatment of atrial fibrillation. This method is
radiofrequency catheter ablation, but its therapeutic success rate can vary widely.
We aim to increase ablation’s efficiency by developing novel real and virtual imaging
methods used before or during ablation. From the development and application
of these new techniques, we hope that the ablation of patients can become mare
personalized and, therefore, more successful.

SIMON VIKAR

National Academy of Scientist Education,
6™ year

Semmelweis University
Faculty of Medicine, 6" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

I have been fascinated by science and scientific thinking since childhood.
I chose the wonderful field of cardiac arrhythmias. I aim to use the tools
of science to increase humanity's knowledge of cardiac arrhythmias. |
alsoaim to present my discoveries at conferences and build international
relationships and collaborations to broaden the knowledge spectrum.
Finally, my main goal is to use science to help patients suffering from
atrial fibrillation to recover and improve their quality of life.

Szent-Gydrgyi Mentor: Attila Mécsai

Specialization: Physiology, Immunology, Autoimmune and
inflammatory diseases

Language: English/intermediate, German/intermediate

AMBITIONS AND CAREER GOALS

My research encompasses the examination of the pathomechanism of bullous
pemphigoid (BP), a rare autoimmune blistering. In this disease, the patients have
severe pain and itching due to the developing tight blisters, but currently, for
these symptoms, there is no specific therapy available. The investigation of BP
pathology was made possible by a fully human ex vivo skin separation model that
we previously set up, which replicated BP pathophysiology in our lab. Currently,
| am using this model to assess the efficacy of various inhibitors and prospective
medicinal treatments that can be further investigated in clinical investigations. With
this research, I'm hoping to discover medicines that can effectively cure the severe
symptoms of these individuals.

During my career, | want to work on the unanswered problems in
rheumatology and immunology, two of the medical specialties that |
find most fascinating. I'm hoping to get the chance to study and treat
these critical, fascinating diseases from both a clinical and a scientific
perspective. | also hope that | will be able to contribute to the body
of knowledge about these diseases that is already known to humanity.

PUBLICATIONS

Szilveszter KP, Vikér S, Horvath IA, Helyes Zs, Sardy M, Mécsai A:
Phospholipase Cy2 Is Essential for Experimental Models of Epidermolysis
Bullosa Acquisita
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M *"ﬁ BALINT LASZLO BALINT
- "'_;-,.. |
University of Debrecen
Faculty of Medicine
l' Department of Biochemistry and Molecular
Biology
RESEARCH AREA

Qver the past decade, an extremely large amount of omics data has become
publicly available. Data processing is ongoing, with suboptimal biomedical use.
Qur research group aims to find answers to unsolved clinical problems using the
available data. Our main area of interest is the regulation of gene expression. Over
the last few years, several oncologically relevant translocations have been shown
to induce tumour cell proliferation by fusion of a cell-specific, highly active super-
enhancer with an oncogene. Superenhancers can be identified by bicinformatic
methods using chromatin-level markers. The key proteins involved in the function
of superenhanes are now being mapped, and small molecules that inhibit their
function are available. One such key protein is BRD4, a bromodomain protein with
a role in the recognition of acetylated histone and thus the linking of enhancer and
promoter regions. Several clinical trials are currently underway to test the efficacy of
BRD4 inhibitors in malignancies. Our research aims to understand further details of
how superenhancers work. We focus on breast cancer because a significant amount
of multi-omics data is available. Significant basic research has already mapped
several breast cancer cellular models at the molecular level and these data are freely
available for further research. Complemented by the significant number of clinical

PETER BAY

University of Debrecen
Faculty of Medicine
Department of Medical Chemistry

RESEARCH AREA

The laboratory carries out exploratory and applied research in three main areas.
We carry out investigations to understand the metabolic and non-oncological roles
of PARP enzymes that were originally described as DNA repair proteins. The primary
aim of these investigations is to facilitate the repurposing of clinically available,
registered PARP inhibitors and to understand the role of these enzymes in cells.
Oncological diseases are accompanied by changes to the composition of the bacterial
communities (the microbiome) of the human body that is termed oncobiosis. The
connections between tumors and the microbiome are bidirectional. Our aim is to
understand the mechanisms through which neaplasias induce oncobiosis and those
through which oncobiosis supports the growth and metastasis formation of tumors.
We are developing diagnostic procedures in that field. Finally, in collaboration
with the Department of Organic Chemistry at the University of Debrecen we are
developing organic metal ion complexes with selective cytostatic property against
tumors.
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genomics projects, there is a good chance to better understand the role
of super-enhancers in tumorigenesis, stratification and identification of
new treatment approaches.

SELECTED PUBLICATIONS

Bojcsuk, D., Nagy, G., Balint, B.L. (2017) Inducible super-enhancers are
organized based on canonical signal-specific transcription factor binding
elements. Nucleic Acids Research 45: 3693-3706 Oxford University
Press

QOzgyin, L., Horvath, A, Hevessy, Z, Balint, B.L. (2019) Extensive
epigenetic and transcriptomic variability between genetically identical
human B-lymphoblastoid cells with implications in pharmacogenomics
research. Scientific Reports 9: 4889 Nature Publishing Group

Bojcsuk, D., Nagy, G., Balint, B.L. (2020) Alternatively constructed
estrogen receptor alpha-driven super-enhancers result in similar gene
expression in breast and endometrial cell lines. Int ] Mol Sci 21: 1630
Multidisciplinary Digital Publishing Institute

Erdds, E., Balint, B.L. (2020) NR2F2 orphan nuclear receptor is involved
in estrogen receptor alpha-mediated transcriptional regulation in
luminal a breast cancer cells. Int ] Mol Sci 21: 1910, Multidisciplinary
Digital Publishing Institute

Gargya, P., Balint, B.L. (2021) Histological Grade of Endometrioid
Endometrial Cancer and Relapse Risk Can Be Predicted with Machine
Learningfrom Gene Expression Data. Cancers 13: 4348 Multidisciplinary
Digital Publishing Institute

SELECTED PUBLICATIONS

Kovacs, T., Miké E., Ujlaki, G., Yousef, H., Csontos, V., Uray K, Bai, P.
(2021) The involvement of oncobiosis and bacterial metabolite signaling
in metastasis formation in breast cancer. Cancer and Metastasis 40:
1223-1249.

Szant6, M., Gupte, R., Kraus, LW., Pacher, P., Bai, P. (2021) PARPs in
lipid metabolism and related diseases. Progress in Lipid Research 84:
101117.

Kacsir, 1., Sipos, A., Bényei, A., Janka, E., Bugly, P., Somsak, L., Bai, P.”,
Bokor E.* (2022) Reactive oxygen species production is responsible for
antineoplastic activity of osmium, ruthenium, iridium and rhodium half-
sandwich type complexes with bidentate glycosyl heterocyclic ligands
in various cancer cell models. International Journal of Molecular
Medicine 23: 813 *shared last authors

Curtin, N., Bdnyai, K., Thaventhiran, J., Le, Quesne, J., Helyes, 7., Bai,
P. (2020) Repositioning PARP inhibitors for SARS-CoV-2 infection
(CQVID-19); a new multi-pronged therapy for ARDS? British Journal of
Pharmacology 177: 3635-3645.

Mike, E., Vida, A., Kovdcs, T., Ujlaki, Gy., Trencsényi, Gy., Marton,)., Sari,
Zs., Kovdcs, P., Boratko, A., Hujber, Z, Csonka, T., Antal-Szalmds, P.,
Watanabe, M., Gombos, I., Csoka, B., Kiss, B., Vigh, L., Szabd, J., Méhes,
G., Sebestyén, A., Goedert, ] J., Bai, P. (2018) Lithocholic acid, a bacterial
metabolite reduces breast cancer cell proliferation and aggressiveness.
BBA - Bioenergetics 1859: 958-974.
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SZILVIA BENKO

University of Debrecen
Faculty of Medicine
Department of Physiology

RESEARCH AREA

Nod-like receptors are intracellular pattern recognition receptors that recognize
pathogen- or danger-assaciated molecules and initiate cellular responses in order
to protect the cell. Either directly (via inflammasome formation) or indirectly (via
signal pathway), they regulate various cellular functions including pro-inflammatory
cytakine secretion (like IL-1beta), cell division or cell death. NLRs function as potential
therapeutic and diagnostic target since most of the already-characterized members of
the family have been associated to some form of autoimmune-, autoinflammatory-,
allergic- or cancer diseases. This is proven by the fact that many pharmaceutical
company focuses on the molecular manipulation of NLRs by drug development.
Despite of the intensive studies many questions are still open, including the cell
specific function of NLRs and the molecular mechanisms that modify the functions.
Qur research team aims to study (1) the expression and the molecular mechanisms
of the action in various macrophage subpopulations; (2) the role of skeletal muscle
NLRs in the cytokine (myokine) production and insulin resistance.

ANIKO BORBAS

University of Debrecen
Faculty of Pharmacy
Department of Pharmaceutical Chemistry

RESEARCH AREA

QOur group is engaged in the field of synthetic carbohydrate, nucleoside and
antibiotic chemistry. We focuse on the production of oligosaccharides of potential
antithrombotic, antiviral and antitumor effects, the synthesis of thioglycoside
mimetics of biorelevant carbohydrates, the development of new types of nucleic
acid analogues and the chemical modification of glycopeptide antibiatics. In the
last decade, we have designed and prepared heparin-like pentasaccharides with
high anticoagulant activity, and important structure-activity relationships have been
revealed in the field of heparinoid anticoagulants. We applied a biocompatible
conjugation reaction, the photocatalytic thiol-ene coupling reaction on unsaturated
carbohydrates, and prepared a number of biologically active (antiviral, enzyme-
inhibiting) glycoconjugates. Significant progress has been made in the synthesis of
glycopeptide-based semisynthetic antibacterial and antiviral compounds, as well
as in the design and synthesis of new nucleoside analogs with antitumor activity.
QOur research has recently been extended to the study of NO- and H2S-donor
nonsteroidal anti-inflammatory drugs. The biological activity of our compounds is
evaluated in extensive domestic and international cooperation.

SELECTED PUBLICATIONS

Téth, K., Léndrt, N., Berki,P., Fekete, R., Szabadits, E., Pésfai, B., Cserép,
C, Alatshan, A., Benks, S., Kiss, D., Hibner, CA., Gulyds, A., Kaila, K.,
Kornyei, Z., Dénes, A( 2022) The NKCCT ion transporter modulates
microglial phenotype and inflammatory response to brain injury in a
cell-autonomous manner. PLoS Biol 27: 3001526.

Kovdcs, E.,G., Alatshan, A., Budai, M.,M., GZimmerer, Z, Bir0, E., Benk,
S. (2021) Caffeine Has Different Immunomodulatory Effect on the
Cytokine Expression and NLRP3 Inflammasome Function in Various
Human Macrophage Subpopulations. Nutrients 13: 2409.

Szekanecz, Z., Mclnnes, 1.,B., Schett, G., Szamosi, S., Benk, S., Sz(ics,
G. (2021) Autoinflammation and autoimmunity across rheumatic and
musculoskeletal diseases. Nat Rev Rheumatol 17: 585-595.

Alatshan, A., Kovacs, G.,E., Aladdin, A., CZimmerer, Z,, Tar, K., Benkd, S.
(2020) All-Trans Retinoic Acid Enhances both the Signaling for Priming
and the Glycolysis for Activation of NLRP3 Inflammasome in Human
Macrophage. Cells 9: 1591.

(zimmerer Z, Daniel B, Horvath A, Riickerl D, Nagy G, Kiss M, Peloquin
M, Budai MM, Cuaranta-Monroy |, Simandi Z, Steiner L, Nagy B Jr,
Poliska S, Banko C, Bacso Z, Schulman IG, Sauer S, Deleuze JF, Allen
JE, Benko S, Nagy L. (2018) The Transcription Factor STAT6 Mediates
Direct Repression of Inflammatory Enhancers and Limits Activation of
Alternatively Polarized Macrophages. Immunity 48: 75-90.

SELECTED PUBLICATIONS

Debreczeni, N., Bege, M., Herczeg, M., Bereczki, ., Batta, G., Herczegh,
P., Borhas, A. (2021) Tightly linked morpholino-nucleoside chimeras:
new, compact cationic oligonucleotide analogues. Org Biomol Chem
19: 8711-8721.

Bereczki, 1., Papp, H., Kuczmog, A, Madai, M., Nagy, V., Agdcs, A,
Batta, G., Milankovits, M., Ostorhdzi, E Mitrovic, A., Kos, ., Zsigmond,
A, Hajdd, 1., Lérincz, Z,, Bajusz, D., Keserd, G.M., Hodek, |, Weber, |,
Jakab, F., Herczegh, P., Borbas, A. (2021) Natural apocarotenoids and
their synthetic glycopeptide conjugates inhibit SARS-CoV-2 replication.
Pharmaceuticals 14: 1111.

Salics, 1, Naesens, L., Stevaert, A., Ostorhdzi, E., Batta, G., Herczegh, P.,
Borbas, A. (2020) Reprogramming of the antibacterial drugvancomycin
results in potent antiviral agents devoid of antibacterial activity,
Parmaceuticals 13: 139.

Sz6ke, K., Czompa,A., Lekli, I., Szabados-Fiirjesi, P., Herczeg, M., Csavas,
M., Borbas, A., Herczegh, P., Tésaki. A. (2019) A new vasoactive hybrid
aspirin containing nitrogen monoxide-releasing molsidomine moiety.
Eur ) Pharm Sci 131: 159-166.

Saics, 7., Kelemen, V., Thai, S.L, Csdvds, M., Réth, E., Batta, G,
Stevaert, A., Vanderlinden, E., Naesens, L., Herczegh, P., Borbés, A.
(2018) Structure-activity relationship studies of lipophilic teicoplanin
pseudoaglycon derivatives as new anti-influenza virus agents. Eur ] Med
Chem 157: 1017-1030.



ENDRE KAROLY KRISTOF

University of Debrecen

Faculty of Medicine

Department of Biochemistry and Molecular
Biology

RESEARCH AREA

Primarily, we aim to identify the unique molecular regulators of browning in
human adipose-derived stromal cells and differentiated adipocytes obtained
from adipose tissues of distinct anatomical origins by analyzing the global gene
expression pattern of these cells. To prove that the identified molecular elements
directly regulate brown/beige differentiation or activation, the specific genes will
be deleted or overexpressed. Based on the obtained gene expression data, we
wish to determine the secreted cytokine and metabolite profiles of distinct human
thermagenic adipose tissues and adipocytes by system biology approaches. We
also intend to systematically investigate how human browning adipocytes switch
off their thermogenic capacity and become dormant in response to the withdrawal
of browning-inducers. Our research might open up better strategies for specific
stimulation of beneficial fat browning or preventing entry into dormancy in humans,
which aid weight reduction and decrease insulin resistance in obese individuals.

CSABA MATTA

University of Debrecen

Faculty of Medicine

Department of Anatomy, Histology and
Embryology

RESEARCH AREA

Traditional therapies for the treatment of osteoarthritis, which affects a large
praportion of the population worldwide, have limited effectiveness, owing to limited
regeneration of articular cartilage. Therefore, cartilage regeneration remains a major
challenge, due in part to the lack of detailed knowledge of the molecular processes
that regulate cartilage formation. For this reason, a number of biological therapies
are currently being developed for which a more complete understanding of cartilage
differentiation is essential. Our research group is interested in the biology of cartilage
tissue, with particular emphasis on its formation (chondrogenesis). We aim to
understand the cell surface proteome (surfaceome) of developing cartilage cells with
the hope of identifying new biomarkers. We also aim to gain a better understanding
of the biological clock in differentiating chondrocytes and to synchronise these clocks
with mechanical stimuli. A more precise mapping of chondragenic pathways could
contribute to the development of more efficient cartilage regeneration procedures.
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SELECTED PUBLICATIONS

Kristof, E., Doan-Xuan, Q.M. Sérvari, AK, Klusoczki, A., Fischer-
Posovszky, P., Wabitsch, M., Bacso, Z., Bai, P., Balajthy, Z., Fésis L. (2016)
(lozapine modifies the differentiation program of human adipocytes
inducing browning. Translational Psychiatry 6: e963.

Klus6czki, A., Veréb, Z., Vamos, A., Fischer-Posovszky, P., Wabitsch, M.,
Bacso, Z., Fésis, L., Kristof E. (2019) Differentiating SGBS adipocytes
respond to PPARy stimulation, irisin and BMP7 by functional browning
and beige characteristics. Scientific Reports 9: 5823.

Téth, B.B., Arianti, R., Shaw, A., Vamos, A., Veréb, 7., Pdliska, S., Gy6ry,
F., Bacso, Z, Féss, L., Krist6f, E. (2020) FTO intronic SNP strongly
influences human neck adipocyte browning determined by tissue and
PPARy specific regulation: a transcriptome analysis. Cells 9: 987.

Shaw, A., Téth, B.B., Kirdly, R, Arianti, R., Csomds, I., Pdliska, S., Vamas,
A., Korponay-Szabd, I.R., Bacso, Z., Gy6ry, F., Fésis, L., Kristof, E.
(2021) Irisin stimulates the release of CXCL1 from differentiating human
subcutaneous and deep-neck derived adipocytes via upregulation
of NF«B pathway. Frontiers in Cell and Developmental Biology 9:
737872.

Vamos, A., Shaw, A, Varga, K., Csomds, 1., Mocsar, G., Balajthy, Z., Lanyi,
C., Bacso, Z, Szatmari-Toth, M., Krist6f, E. (2022) Mitophagy mediates
the beige to white transition of human primary subcutaneous adipocytes
exvivo. Pharmaceuticals (Basel) 15: 363.

SELECTED PUBLICATIONS

Matta, C., Lewis, R., Fellows, C,, Diszhazi, G., Almassy, J., Miosge, N.,
Dixon, J., Uribe, M. C., May, S., Poliska, S., Barrett-Jolley, R., Fodor, J.,
Szentesi, P., Hajdd, T., Keller-Pinter, A., Henslee, E., Labeed, F. H,,
Hughes, M. P., & Mobasheri, A. (2021) Transcriptome-based screening
of ion channels and transporters in a migratory chondraprogenitor cell
line isolated from late-stage osteoarthritic cartilage. Journal of cellular
physiology 236: 7421-7439.

Alagha, M. A., Végo, |, Katona, E., Takdcs, R., van der Veen, D., Zakny,
R., & Matta, C. (2021) A Synchronized Circadian Clock Enhances Early
Chondrogenesis. Cartilage 13: 535-67S.

Matta, C., Juhdsz, T., Fodor, J., Hajdd, T, Katona, ., Szlics-Somogyi, C.,
Takacs, R., Vg6, )., Olah, T., Bartdk, A, Varga, Z, Panyi, G., Csernoch, L.,
& Zdkany, R. (2019) N-methyl-D-aspartate (NMDA) receptor expression
and function is required for early chondrogenesis. Cell communication
and signaling 17: 166.

Matta, C., Boocack, D. J., Fellows, C. R., Miosge, N., Dixon, J. E., Liddell,
S.. Smith, J., & Mobasheri, A. (2019) Molecular phenotyping of the
surfaceome of migratory chondroprogenitors and mesenchymal stem
cells using biotinylation, glycocapture and quantitative LC-MS/MS
proteomic analysis. Scientific reports 9: 9018.

Matta, C., Fellows, C. R., Quasnichka, H., Williams, A., Jeremiasse, B.,
Allaway, D., & Mobasheri, A. (2021). Clusterin secretion is attenuated
by the proinflammatory cytokines interleukin-1B and tumor necrosis
factor-a in models of cartilage degradation. Journal of orthopaedic
research: official publication of the Orthopaedic Research Society
39:1017-1029.



118  Szent-Gydrgyi Mentors Debrecen

NORBERT NEMETH

University of Debrecen

Faculty of Medicine

Department of Operative Techniques and
Surgical Research

RESEARCH AREA

Hemorheological, microcirculatory and histomorphological investigations of tissue/
organ ischemia-reperfusion related to surgical interventions, with comparative
analysis of the detectable injuries and their preventive/therapeutic possibilities.
Complex investigation of the pathomechanism of sepsis with special regard to the
hemodynamic and microcirculatory changes. Examination of regeneration of micro-
vascular anastomoses, setting the optimal geometry of anastomoses and shunts with
the usage of agents having a positive effect on the maturation processes.

ATTILA OLAH

University of Debrecen
Faculty of Medicine
Department of Physiology

RESEARCH AREA

Complex cannabinoid signaling contributes to the regulation of a number of
(patho)physiological processes in human skin. These include, but are not limited
to, local inflammatory processes, sebum praduction, pigmentation, hair growth,
or differentiation of epidermal keratinocytes. Dysregulation of these processes
play an important role in the pathogenesis of highly prevalent diseases (e.g., acne,
hair growth disorders, atopic dermatitis, etc.). Thus, together with national and
international collaborators, and industrial partners, our team aims to explore the
putative therapeutic potential of the cannabinoid signaling in the above diseases.
We mostly use molecular and cellular physiology approaches. In addition to the
“endogenous” cannabinoids produced in our body, we also study the effects of
plant-derived cannabinoids and “cannabinoid-like” compounds, as well as signaling
systems that are related to the cannabinoid signaling (e.g., purinergic signaling,
TRP channels, etc.). Moreover, we plan to pay special attention to the interactions
between the cannabinoid signaling and the extracellular vesicle-mediated
intercellular communication.

SELECTED PUBLICATIONS

Varga, A, Métrai, A, Baréth, B., Deak, A, Horvath, L, Németh, N. (2022)
Interspecies diversity of osmotic gradient deformability of red blood
cells in human and seven vertebrate animal species. Cells 11: 1-15.

Németh, N., Pet6, K., Magyar, Z, Klarik, Z,, Varga, G., Oltean, M.,
Mantas, A, Czigany, Z, Tolba, R. (2021) Hemorheological and
microcirculatory factors in liver ischemia-reperfusion injury - An update
on pathophysiology, molecular mechanisms and protective strategies.
Int. J. Mol. Sci. 22: 1-24.

Szabo, B., Fazekas, L., Ghanem, S., Godd, Z, Madar, J., Apr6, A., Németh,
N. (2020) Biomechanical comparison of microvascular anastomoses
prepared by various suturing techniques. Injury-Int. J. Care Inj. 51:
2866-2873.

Berhés, M., Németh, N., Pet6, K, Dedk, A, Hajdu, E., Molnér, A,
Arkosy, P., Szab6, )., Fulesdi, B. (2019) Hemodynamic consequences
of intravenously given E. coli suspension: observations in a fulminant
sepsis model in pigs, a descriptive case-control study. Eur. J. Med. Res.
24:1-6.

Mester, A, Magyar, Z, Molnér, A, Somogyi, V., Tanczos, B., Petd,
K, Németh, N. (2018) Age- and gender-related hemorheological
alterations in intestinal ischemia-reperfusion in the rat. J. Surg. Res.
225: 68-75.

SELECTED PUBLICATIONS

Olah, A., Markovics, A, Szabo-Papp, ], Szabd, P.T, Stott, C,
Zouboulis, C.C,, Birg, T. (2016) Differential effectiveness of selected
non-psychotropic phytocannabinoids on human sebocyte functions
implicates their introduction in dry / seborrheic skin and acne treatment.
Exp Dermatol 25: 701-707.

Szantd, M.", Olah, A.7, Széllési, A.G., Tath, KF., Payer, E., Czako, N.,
Pér, A., Kovacs, 1., Zouboulis, C.C., Kemény, L, Bir6, T., Téth, B.l. (2019)
Activation of TRPV3 inhibits lipogenesis and stimulates production of
inflammatory mediators in human sebocytes — a putative contributor
to dry skin dermatoses. ] Invest Dermatol 139: 250-253. *Shared first
autharship.

Téth, K.F., Adam, D., Bir6, T, 0lah, A.% ¢ (2019) Cannabinoid signaling
in the skin: Therapeutic potential of the “c(ut)annabinoid” system.
Molecules 24: 918. “Shared last authorship. *Corresponding author.

Szabd, I.L., Lisztes, E., Béke, G., Toth, KF., Paus, R., Olah, A" Birg, T.# &
(2020) The phytocannabinoid, ( )-cannabidiol, operates as a complex,
differential modulator of human hair growth: Anti-inflammatory
submicromolar versus hair growth inhibitory micromolar effects. .
Invest. Dermatol 140: 484-488. *Shared last authorship. “Shared
corresponding author.

Markovics, A., Angyal, A., Toth, KF., Adém, D., Pénzes, Zs., Magi, ]., Pdr,
A, Kovécs, 1., Tordcsik, D., Zouboulis, C.C., Birg, T.#, Olah, A.f% (2020)
GPR119 is a potent regulator of human sebocyte biology. J Invest
Dermatol 140: 1909-1918.e8. *Shared last authorship. ®Carresponding
author.



ZOLTAN PAPP

University of Debrecen

Faculty of Medicine

Department of Cardiology Division of
Clinical Physiology

RESEARCH AREA

The cellular myocardial physiology laboratory, established in 2001 and unique
in Hungary, provides the opportunity to study the mechanical properties of
single myocardial cells obtained from human or experimental animal models of
cardiovascular diseases. With the help of our sensitive mechanical measuring
system, we can determine the contractile parameters of individual myocardial cells
isolated from deep-frozen or even biopsy-derived myocardial tissues. Thus, the
(Ca2+-dependent isometric force generation of contractile proteins can be measured
directly at the cellular level, and direct conclusions can be drawn about the kinetic
characteristics of the actin-myosin cycle. In addition to cellular studies, the small
size of the preparation (single isolated myocardial cell) allows the characterization
of the composition of contractile proteins under control conditions and following
enzymatic modifications (e.g., phosphorylation, degradation) or the induction of
different model conditions. Thus, our experimental system is suitable for mapping
cellular and subcellular changes during altered myocardial contractility in various
human and experimental disease states.

VALTER PETER
PFLIEGLER

University of Debrecen
Faculty of Science and Technology
Institute of Biotechnology

RESEARCH AREA

The domestication of Saccharomyces yeasts, their macro- and microevolution,
especially in the case of clades infecting and colonizing humans, with the use of
genomics and experimental evolution.
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SELECTED PUBLICATIONS

Badi, B., Olah, A., Mdrtha, L., Téth, A., Radovits, T., Merkely, B., Papp, Z.
(2021) Exercise-induced alterations of myocardial sarcomere dynamics
are associated with hypophosphorylation of cardiac troponin |. Reviews
in Cardiovascular Medicine 22: 1079-1085.

Bodi, B., Kovacs, A, Gulyas, H., Martha, L., Toth, A, Matyés, C., Barta, B.,
Olah, A, Merkely, B., Radovits, T., Papp, Z. (2021) Long-Term PDE-5A
Inhibition Impraves Myafilament Function in Left and Right Ventricular
Cardiomyocytes through Partially Different Mechanisms in Diabetic Rat
Hearts. Antioxidants 10: 1-13.

Badi, B., Pilz, P., Mértha, L., Lang, M., Hamza, O., Fagyas, M., Szabo, P.,
Abraham, D., Téth, A., Podesser, B., Kiss, A., Papp, Z. (2021) Alterations
in ACE and ACE2 Activities and Cardiomyocyte Signaling Underlie
Improved Myocardial Function in a Rat Model of Repeated Remote
Ischemic Conditioning. Int ) Mol Sci 22: 1-17.

Alvarado, G., Toth, A, Cs6sz, E., Kallo, G., Dankd, K., Cserndtony, Z,
Smith, A, Gram, M., Akerstrom, B., Edes, |., Balla, G., Papp, Z., Balla,
J. (2020) Heme-Induced Oxidation of Cysteine Groups of Myofilament
Proteins Leads to Contractile Dysfunction of Permeabilized Human
Skeletal Muscle Fibres. Int ] Mol Sci 21: 1-17.

Ruppert, M., Badi, B., Korkmaz-lcdz, S., Loganathan, S., Jiang, W.,
Lehmann, L, Olah, A, Barta, B., Sayour, A., Merkely, B., Karck, M., Papp,
L., S1ab6, G., Radovits, T. (2019) Myofilament Ca2+ sensitivity correlates
with left ventricular contractility during the progression of pressure
overload-induced left ventricular myocardial hypertrophy in rats. | Mol
Cell Cardio 129: 208-218.

SELECTED PUBLICATIONS

Imre, A., Kovécs, R., Pazmandi, K., Nemes, D., Jakab, A, Fekete, T., Récz,
H. V., Déczi, |, Bacskay, 1., Gcser, A., Kovdcs, K., Majoros, L., Farkas, Z.,
Pocsi, |, Pfliegler, P. W. (2021) Virulence factors and in-host selection
on phenotypes in infectious probiotic yeast isolates (Saccharomyces
‘boulardii’). Journal of Fungi 7: 746.

Récz, H.V., Mukhtar, F., Imre, A, Radai, Z., Gombert, AK., Ratonyi, T.,
Nagy, J., Pdcsi, I., Pfliegler, W.P. (2021) How to characterize a strain?
Clonal heterogeneity in industrial Saccharomyces influences both
phenotypes and heterogeneity in phenotypes. Yeast 38: 453-470.

Imre, A., Racz, H.V., Antunovics, 7., Radai, Z., Kovdcs, R., Lopandic, K.,
Pocsi, 1., Pfliegler, W. P. (2019): A new, rapid multiplex PCR method
identifies frequent probiotic origin among clinical Saccharomyces
isolates. Microbiological Research 277: 126298.

Pfliegler, W. P., Boros, E., Pazméndi, K., Jakab, A, Zsuga, I., Kovécs, R.,
Urbdn, E., Antunovics, Zs., Bacsi, A., Sipiczki, M., Majoros, L., Pcsi, I.
(2017) Commercial strain-derived clinical Saccharomyces cerevisiae
can evolve new phenotypes without higher pathogenicity. Molecular
Nutrition & Food Research 61: 1601099.
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ATTILA TOTH

University of Debrecen

Faculty of Medicine

Department of Cardiology Division of
Clinical Physiology

RESEARCH AREA

We deal with three areas of research in our laboratory. (1) High blood pressure
affects one in three adults, but the cause is unknown in 90% of cases. The diameter
of the blood vessels determines the tissue blood supply and blood pressure. We
investigate the mechanisms of regulation of the vascular diameter, with particular
reference to mechanisms that depend on temperature-dependent receptors
and angiotensin peptides. (2) Heart failure is a high-mortality disease that is
unfortunately common in Hungary. In our research, we investigate the mechanisms
leading to heart failure and the mechanisms of action of new experimental drugs.
(3) Cardiovascular disease is the leading cause of death. With proper medication,
survival can be significantly improved. Nevertheless, less than half of patients are
taking their medications properly. In addition, setting the right dose of drug is difficult
and time consuming. In our research, we develop methods that are suitable for
measuring the biochemical efficacy of drugs. This may make it possible to determine
the optimal dose for a given patient after a simple blood draw.

DANIEL TORGCSIK

University of Debrecen
Faculty of Medicine
Department of Dermatology

. 4

RESEARCH AREA

The Group is a great oppartunity for all who are interested in everyday skin problems
such as acne and want to have a knowledge that can be translated into the real
world. Our aim is to provide a knowledge that the participant could benefit from not
only throughout the university years but also in post-doctoral fellowships. Moreover,
we offer an exciting field of research for anyone who is interested in dermatology or
in the cosmetic industry. In the nearly 10 years that we spent with research on how
sebocytes moisturize the skin and how their altered lipid production leads to the
development of acne. We also revealed that the changing sebaceous gland density
at different parts of the body could be behind the site-specific appearance of some
inflammatory skin diseases. Based on these findings we are currently investigating
how sebocyte derived lipids could be therapeutically applied not only to treat dry
skin but also inflammatory diseases.

SELECTED PUBLICATIONS

Fagyas, M., Banhegyi, V.., Uri, K., Enyedi, A, Lizanecz, E., Manyiné Siket,
|, Martha, L., Fiilop, G., Radovits, T., Pdlos, M., Merkely, B., Kovécs, A.,
Stilvassy, Z., Ungvéri, Z., Edes, |., Csanédi, Z,, Boczén, |, Takdcs, 1., Szabd,
G., Balla, J., Balla, G., Seferovi, P., Papp, Z, Téth, A. (2021) Changes in
the SARS-CoV-2 cellular receptor ACE2 levels in cardiovascular patients:
a potential biomarker for the stratification of COVID-19 patients.
GeroScience [Epub ahead of print]

Banhegyi, V., Enyedi, A., Fiildp, G., Oldh, A., Manyiné Siket, 1., Varadi, C.,
Bottydn, K., Lddi, M., Csongradi, A., Umar, M., Fagyas, M., Czuriga, D.,
Fdes, 1., Plos, M., Merkely, B., Csanddi, Z., Papp, Z., Szaht, G., Radovits,
T., Takdcs, 1., Téth, A. (2021) Human Tissue Angiotensin Converting
Enzyme (ACE) Activity Is Regulated by Genetic Polymorphisms,
Posttranslational Modifications, Endogenous Inhibitors and Secretion in
the Serum, Lungs and Heart. Cells 10: 1708

Fagyas, M., Kertész, A, Manyiné Siket, |., Banhegyi, V., Kracsko, B.,
Szegedi, A, Szokol, M., Vajda, G., Racz, 1., Gulyas, H., Szkibak, N., Racz,
V., Csanadi, Z, Papp, Z, Téth, A., Sipka, S. (2021) Level of the SARS-
CoV-2 receptor ACE2 activity is highly elevated in old-aged patients with
aortic stenosis: implications for ACE2 as a biomarker for the severity of
COVID-19. GeroScience 43: 19-29.

Filldp, G., Olah, A, Csipd, T., Kovécs, A, Prszasz, R, Veress, R., Horvath,
B., Nagy, L., Badi, B., Fagyas, M., Helgadottir, S., Banhegyi, V., Juhdsz,
B., Bombicz, M., Priksz, D., Nandsi, P., Merkely, B., Edes, I., Csanadi,
L, Papp, L, Radovits, T, Téth, A. (2021) Omecamtiv mecarbil evokes
diastolic dysfunction and leads to periodic electromechanical alternans.
Basic Res Cardiol 116: 24.

SELECTED PUBLICATIONS

Tordcsik, D., Fazekas, F., Pdliska, S., Gregus, A., Janka EA., Dull, K,
Szegedi, A., Zouboulis, C.C., Kovacs, D. (2021) Epidermal Growth Factor
Modulates Palmitic Acid-Induced Inflammatory and Lipid Signaling
Pathways in 5295 Sebocytes. Front Immunol 12: 600017.

Dull, K, Fazekas, F., Dedk, D., Kovacs, D., Péliska, S., Szegedi, A,
Zouboulis, C.C., Tordcsik, D. (2021) miR-146a modulates TLR1/2 and 4
induced inflammation and links it with proliferation and lipid production
via the indirect regulation of GNG7 in human SZ95 sebocytes. Sci Rep
11: 21510

Szentkereszty-Kovdcs, 2, Fiatal, S., Janka, EA., Kovacs, D., Szegedi,
A., Remenyik, £, Tordesik, D. (2021) Leptin Receptor (rs1137101)
and Brain-Derived Neurotrophic Factor (rs925946) Gene Variants
Are Associated with Obesity in the Early- but Not in the Late-Onset
Population of Hungarian Psoriatic Patients. Life 11: 1086.
Szentkereszty-Kovdcs, Z., Gdspar, K., Szegedi, A., Kemény, L., Kovdcs, D.,
Tordcsik, D. (2021) Alcohol in Psoriasis-From Bench to Bedside. Int |
Mol Sci 22: 4937.

Dull, K., Fazekas, F., Tordcsik, D. (2021) Factor XIII-A in Diseases: Role
Beyond Blood Coagulation. Int | Mol Sci 22: 1459.



GYORGY VEREB

University of Debrecen
Faculty of Medicine
Department of Biophysics and Cell Biology

RESEARCH AREA

Developing and optimizing novel therapies against solid tumors and autoimmune
diseases based on genetically reprogrammed immune cells, particularly using
chimeric antigen receptors (CAR) and chimeric autoantigen receptors (CAAR) in T
and NK cells. As a mechanistic background, the molecular assembly and function
of immune synapses recruited by various CARS that contain versatile costimulatory
domains and/or drive additional signaling pathways through other ectopic genes or
RNA interference is also being explored.

Exploitation for diagnosis, prognosis, or therapeutic targeting of the interactions
of receptor tyrosine kinases and integrins. Developing microscopic and other
spectroscopic/cytometric methads for the quantitative analysis of molecular
interactions and signaling processes in situ in cells and tissues with a view to migrate
these methods to histopathology diagnostics.

Understanding the molecular dynamics of the corneal limbal stem cell niche,
defining non-invasive in vivo imaging modalities that carrelate with age or disease-
related limbal stem cell deficiency (LSCD) and creating improved methodologies
for regenerating corneas with LSCD (in cooperation with the Department of
Ophthalmology, University of Debrecen).

LASZLO VIRAG

: ‘ University of Debrecen
Faculty of Medicine
Department of Medical Chemistry

RESEARCH AREA

The main profile of our research group is to investigate the relationship between
oxidative stress and poly-ADP-ribosylation of proteins in different cellular systems
and animal models. A common feature of living organisms is the generation of
various free radicals and other reactive intermediates from the oxygen consumed
during cellular respiration. These oxygen derivatives may have an important cellular
regulatory role, but in pathological conditions, such as inflammation, ischemia-
reperfusion injuryn (e.g. in myocardial infarction or stroke), their overproduction
cannot be counteracted by the antioxidant system and they cause tissue damage.
In addition to the peroxidation of lipids and the oxidation of proteins, oxidative
damage also leads to DNA breaks, which are mainly recognized by the enzyme
poly(ADP-ribose) polymerase-1 (PARP1), which marks DNA breaks with NAD-
derived ADP-ribose polymers to initiate DNA repair. Through its role in DNA damage
sensing, the enzyme is a survival factor, but when DNA damage is irreparably severe,
PARP1 overactivation triggers a poly(ADP-ribose)-dependent cell death pathway
termed parthanathos. In addition to this dual role in cell death, PARP1 also has
several functions independent of DNA breakage e.g. in transcriptional regulation.
ADP-ribosylation by the 17-members of the PARP enzyme family regulates almost
all cellular functions. Qur research group is working on diverse and multifaceted
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SELECTED PUBLICATIONS

Csaplar, M., Sz6lldsi, J., Gottschalk, S., Vereb, G*., Szd6r, A*. (2021)
Cytolytic Activity of CAR T Cells and Maintenance of Their CD4+ Subset Is
(ritical for Optimal Antitumor Activity in Preclinical Solid Tumor Models.
Cancers 13: 1-19.

Sz66r, A, Téth, G., Zsebik, B., Szab, V., Eshhar, Z, Abken, H., Vereb,
G. (2020) Trastuzumab Derived HER2-specific CARs for the Treatment
of Trastuzumab-Resistant Breast Cancer: CAR T Cells Penetrate and
Eradicate Tumors That Are Not Accessible to Antibodies. Cancer Lett
484:1-8.

Toth, G., Szo6r, A., Simon, L, Yarden, Y., Sz6liési, ]., Vereb, G. (2016)
The combination of trastuzumab and pertuzumab administered at
approved doses may delay development of trastuzumab resistance by
additively enhancing antibody-dependent cell-mediated cytotoxicity.
mAbs 8: 1361-1370.

Petrds, M., Lajtos, T., Friedlinder, E., Klekner, A, Pintye, £., Feuerstein,
B., Sz6llési, )., Vereb, G. (2013) Molecular interactions of ErbB1 (EGFR)
and integrin-B1 in astrocytoma frozen sections predict clinical outcome
and correlate with Akt-mediated in vitro radioresistance. Neuro-
Oncology 15: 1027-1040.

Takdcs, L., Téth, E., Losonczy, G., Szant6, A., Bahr-Ivacevic, T., Benes, V.,
Berta, A., Vereb, G. (2011) Differentially Expressed Genes Associated
with Human Limbal Epithelial Phenotypes: New Molecules That
Potentially Facilitate Selection of Stem Cell-Enriched Populations. Invest.
Ophthalmol Vis Sci 52: 1252-1260.

research projects, including the study of redox balance and the role
of PARP enzymes in tissue macrophages, therapeutic resistance of
tumor cells, cell death models, inflammatory processes and tumor-
host interactions. An integral part of our research program is the
identification of molecules with high-throughput screening that interfere
with the above processes.

SELECTED PUBLICATIONS

Erdély,i K., Bai, P., Kovacs, 1., Szah6, E., Mocsér, G., Kakuk, A., Szabé, C.,
Gergely, P., Virag, L. (2009) Dual role ofpoly (ADP-ribose) glycohydrolase
in the regulation of cell death in oxidatively stressed A549 cells. FASEB
] 23:3553-63.

Géhl, 7, Bakondi, E., Resch, M.D., Hegeds, C., Kovacs, K., Lakatos, P.,
Szab6, A., Nagy,Z., Virag, L. (2016) Diabetes-induced oxidative stress in
the vitreous humor. Redox Biol 9: 100-103.

Kiss, A., Raduly, A.P., Regdon, Z., Polgdr, Z,, Tarapcsak, S., Sturniolo, 1.,
El-Hamoly, T, Virdg, L*., Heged(s, C*. (2020) Targeting Nuclear NAD+
Synthesis  Inhibits DNA Repair, Impairs Metabolic Adaptation and
IncreasesChemosensitivity of U-205 Osteosarcoma Cells. Cancers 12:
1180. (*shared corresponding authors)

Regdon, Z, Demény, MA, Kovdcs, K, Hajnddy, Z, Nagy-Pénzes,
M., Bakondi, E., Kiss, A., Hegedis, C., Virag, L. (2021) High-content
screening identifies inhibitors of oxidative stress-induced parthanatos:
cytoprotective  andanti-inflammatory effects of ciclopirox. Br |
Pharmacol 178: 1095-1113.
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MATE AGOSTON DEMENY

[ s.\ﬁ University of Debrecen
' Faculty of Medicine
1/ Department of Medical Chemistry

RESEARCH AREA

Regulation of signaling pathways is largely achieved by dynamic chemical
modification of proteins. The focus of our research lies on protein modifications
through ADP-ribosylation during interaction between tumors and the immune
system. As of present, one in six deaths worldwide is still due to malignant
tumors. Today's medicine is pinning its best hopes on targeted molecular therapy
and immunotherapy to fight cancer. An effective immune response can, indeed,
eradicate malignant cells and curb metastasis. However, tumors have a number
of processes that inhibit immune cell function. One of the most abundant cells in
the tumor stroma are macrophages (M), phagocytes that are part of the innate
immune system and also play an important role in directing the adaptive immune
response. Paradoxically, their presence in the tumor is usually associated with a
poor prognosis, as their interaction with tumor cells results in the acquisition of
a phenotype that enhances tumor vascularisation, cancer cell proliferation and
resistance to chemotherapy. Both others' and our own preliminary results suggest
that protein ADP-ribosylation events are involved in this reprogramming of Mes. In
the laboratory, we are using proteomic methods to identify ADP-ribosylome changes
in Mes as they switch phenotype in assaciation with tumor cells. We are using 2D and
3D tumor cell-Mg co-culture models to study this. We aim to identify the signaling

KATALIN KOVACS
' 1
University of Debrecen
Faculty of Medicine
Department of Medical Chemistry
RESEARCH AREA

Development of high throughput screening methods and molecular library
screening to identify compounds that influence autophagy and other biological
processes. Molecule library screening allows the investigation of existing drugs for
new therapeutic purposes (drug repurposing). Our goal is to detect compounds
that boost cancer cell elimination. The student will perform Antibody-Dependent
Cell-Mediated Cytotoxicity (ADCC) assays. ADCC involves bridging target cells (e.g.
virus-infected or cancer cells) and effector cells [e.g. natural killer (NK) cells or
macrophages] with an antibody. The latter binds specifically to a cell surface antigen
on the target cell while the constant region (Fc fragment) binds to the Fc receptor on
the effector cells. We plan to set up assays for the quantification of cancer cell killing
by NK cells and to perform high-content screening to identify ADCC enhancing drug
candidates from drug libraries.
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proteins, transcription factors, metabolic enzymes that undergo
modification and the ADP-ribosyltransferase enzymes responsible for
their modification. We envision that targeted interference with the
identified signaling pathways by manipulating ADP-ribosylation will alter
the behavior of tumor Ms in a favorable direction, which may provide
the basis for new cancer therapies.

SELECTED PUBLICATIONS

Guti, E., Regdon, Z., Sturniolo, 1., Kiss, A., Kovdcs, K., Demény, M.,
S2061, A, Vereb, G., Sz6lldsi, ., Heged(s, C., Polgar, Z., Virdg, L. (2022)
The multitargeted receptor tyrosine kinase inhibitor sunitinib induces
resistance of HER? positive breast cancer cells to trastuzumab-mediated
ADCC. Cancer Immunol Immunother doi: 10.1007/500262-022-
03146-z. Online ahead of print.

Demény, M,.A., Virdg, L. (2021) The PARP Enzyme Family and the
Hallmarks of Cancer Part 1. Cell Intrinsic Hallmarks. Cancers 13: 2042.
Demény, M,A., Virdg L (2021)The PARP Enzyme Family and
the Hallmarks of Cancer Part 2: Hallmarks Related to Cancer Host
Interactions. Cancers 13: 2057.

Regdon, Z, Demény, M,.A., Kovdcs, K, Hajnady, Z, Nagy-Pénzes,
M., Bakondi, E., Kiss, A, Hegedis, C., Virag, L. (2021) High-content
screening identifies inhibitors of oxidative stress-induced parthanatos:
(ytoprotective and anti-inflammatory effects of ciclopirox. Br ]
Pharmacol 178: 1095-1113.

Sharma, R.*, Demény, M.*, Ambrus, V., Kirdly, S.B., Kurtan, T., Gatti-
Lafranconi, P., Fuxreiter, M. (2019) Specific and Fuzzy Interactions
Cooperate in Modulating Protein Half-Life. ] Mol Biol 431: 1700-1707.
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Guti, E., Regdon, Z., Sturniolo, 1., Kiss, A., Kovacs, K., Demény, M.,
S266r, A., Vereb, G., Sz8llési, J., Heged(s, C., Polgar, Z,, Virdg, L. (2022)
The multitargeted receptor tyrosine kinase inhibitor sunitinib induces
resistance of HER2 positive breast cancer cells to trastuzumab-mediated
ADCC. Cancer Inmunol Inmunother

Regdon, Z., Robaszkiewicz, A., Kovécs, K., Rygielska, Z, Hegeds, C.,
Bodoor, K., Szab6, ., Virdg, L. (2019) LPS protects macrophages from
AlF-independent parthanatos by downregulation of PARP1 expression,
induction of SOD2 expression, and a metabolic shift to aerobic glycolysis.
Free Radic Biol Med 131: 184-196.

Kovécs, K., Erdélyi, K., Hegedus, Cs., Lakatos, P., Regdon, Zs., Bai, P.,
Hasko, Gy., Szabo, £, Virag, L. (2012) Poly(ADP-ribosyl)ation is a survival
mechanism in cigarette smoke-induced and hydrogen peroxide-
mediated cell death. Free Radic Biol Med 53: 1680-8.
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INGRID TiMEA BIiRO

National Academy of Scientist Education,
1t year

University of Debrecen
Faculty of Science and Technology,
1t year

BOGLARKA HARSANYI

National Academy of Scientist Education,
1t year

University of Debrecen,
Faculty of Medicine,
Tt year

ZSOFIA ANNA KADAR

National Academy of Scientist Education,
Tt year

University of Debrecen,

Faculty of Medicine,

Tt year

KOTHALAWALA ROSEMARY

CHANDRAKANTHI

National Academy of Scientist Education,
1 year

University of Debrecen,
Albert Szent-Gydrgyi Medical School,
2" year

OTTO TATAI

National Academy of Scientist Education,
Tstyear

University of Debrecen,
Albert Szent-Gyérgyi Medical School,
Tstyear

CSONGOR ATTILA
VAROCZY

National Academy of Scientist Education,
Tt year

University of Debrecen,
Albert Szent-Gyorgyi Medical School,
2M year
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STYEAR STUDENTS

Szent-Gyorgyi Mentor: Péter Bay

Theme of research: Role of bacterial metabolites

in breast tumours

Language: English/proficiency, German/intermediate,
Romanian/proficiency

Szent-Gydrgyi Mentor: Csaba Matta
Theme of research: Chondrogenesis and it's biology
Language: English/intermediate

Szent-Gyorgyi Mentor: Zsuzsanna Bagoly
Language: English/advanced

Szent-Gydrgyi Mentor: Tamas Kovacs

Theme of research: Investigation of the role of membrane
organization and lipids in the functional modulation of
transmembrane proteins

Language: English/advanced

Szent-Gydrgyi Mentor: Attila Téth

Theme of research: Investigation of the pathomechanism
of cardiovascular diseases on clinical samples

Language: English/intermediate

Szent-Gyorgyi Mentor: Attila Bacsi

Junior mentor: Endre Kdkai

Theme of research: The role of PARP enzymes in the
interactions of malignant tumor cells and macrophages
Language: English/advanced, German/advanced
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AKOS MATE BEDE

National Academy of Scientist Education,
2M year

University of Debrecen,
Faculty of Medicine, 2" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

2\ YEAR STUDENTS

Szent-Gyorgyi Mentor: Laszl6 Virag

Junior mentor: Katalin Kovacs

Specialization: Immunopharmacology

Language: English/advanced, Romanian/advanced

AMBITIONS AND CAREER GOALS

Antibody-Dependent Cell-Mediated Cytotoxicity (ADCC) involves bridging target cells
(e.g. virus-infected or cancer cells) and effector cells [e.g. natural killer (NK) cells or
macrophages] with an antibody. The latter binds specifically to a cell surface antigen
on the target cell while the constant region (Fc fragment) binds to the Fc receptor
on the effector cells. ADCC is one of the key mechanisms by which cell-based cancer
therapies fight the tumor. However, these mechanisms easily burn out and boosting
ADCC activity would provide therapeutic benefit in oncalogy. We plan to set up
assays for the quantification of cancer cell killing by NK cells and to perform high-
content screening to identify ADCC enhancing drug candidates from drug libraries.

MIKLOS LOVAS

National Academy of Scientist Education,
2" year

University of Debrecen,

Faculty of Pharmacy, 2" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

Throughout my university education I strive to acquire deep theoretical
and practical medical knowledge. My goal after graduating medical
school is getting a Phd degree. | wish to become a scientist-physician,
working to improve people’s lives in a clinical setting as well as by
conducting biomedical research.

Szent-Gydrgyi Mentor: Aniké Borbas
Specialization: pharmaceutical chemistry
Language: English/advanced, Spanish/intermediate

AMBITIONS AND CAREER GOALS

Hydrogen sulfide is widely regarded as a toxic, foul-smelling chemical, but studies
have identified it as the third gasotransmitter molecule. It has been found that it plays
rolesinvarious physiological processes, and has cardioprotective, pro-apoptotic and
anti-inflammatory properties. In my research project | aim to synthesize compounds
that can release hydrogen-sulfide upon enzymatic hydrolysis, and study the
cardioprotective properties of these compounds in ischemic rat hearts.

After graduating, | intend to take part in PhD education, participate in
research, and also get to know different areas of pharmacy. | would like
to do all this at least partly abroad, building international relations that
help me grow professionally, and help building my career.



BEATA VARKONY!I

National Academy of Scientist Education,
2M year

University of Debrecen,
Faculty of Medicine, 2" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH
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Szent-Gydrgyi Mentor: Laszl6 Virag
Junior mentor: Maté Demény
Specialization: Cell biology
Language: English, German, French

AMBITIONS AND CAREER GOALS

My research focuses on the interaction between tumour cells and macrophages.
Using a co-culture system of breast cancer cells and macrophages, | investigate
the role of PARP enzyme family members in the process by which the tumour
reprograms tumour-associated macrophages into a tumour cell growth promoting
phenotype. | plan to study the role of the post-translational protein modification
process called ADP-ribosylation catalyzed by PARP enzymes, in the tumour cell-
induced metabolic, transcriptional and signalling processes of macrophages. The
aim and expected outcome of the research is to identify ADP-ribosylation-regulated
proteins in macrophages that may be targets for reprogramming efforts towards a
tumour-killing immune cell phenotype.

CSABA CSIKOS

National Academy of Scientist Education,
6™ year

University of Debrecen,
Faculty of Medicine, 6™ year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

lintend to learn the research approach during my university years and
then apply it in the clinic. | would like to gain experience abroad as well,
which | plan to apply to my work here in Hungary. My aim is to learn as
much as possible about the literature, to keep up to date with it and thus
to gain a more complete picture of the challenges and achievements of
the medical profession. | plan to obtain a PhD after graduating from
medical school and to continue the research work | have already started.

6™ YEAR STUDENT

Szent-Gydrgyi Mentor: Péter Bay
Junior mentor: Csaba Heged(s
Specialization: Biochemistry
Language: English

AMBITIONS AND CAREER GOALS

NMNATT is an enzyme localized in the nucleus and it plays an important role in
several biochemical processes. We are investigating the effect of NMNAT1 on the
migration of tumor cells. We set up an in vitro wound healing assay with which we
can examine the proliferation and migration of the cells at the same time. With this
method, we may be able to find new therapeutic approches that can improve the
survival rate of malignant diseases.

[ would like to become a physician who fulfills both their professional
duties and their humanitarian requirements. For this, I find it important
to acquire lots of knowledge and many skills while being a medical
student. Joining a research project also contributes to achieving my
future goals in many ways.
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TAMAS ATLASZ

University of Pécs
Faculty of Sciences
Institute of Biology

RESEARCH AREA

Retinal diseases are among the leading causes of blindness. Therefore, any
experimental approach that leads to a better understanding of the molecular
background of these diseases, as well as the testing of groups of molecules that can
reduce or potentially prevent damage, is a priority research activity. Our research
focuses on the study of two posterior segment diseases of the eye (glaucoma and
diabetic retinopathy) which are leading causes in the development of blindness. Our
goal is to develop a new effective treatment strategy for the previously mentioned
ophthalmic diseases by using different neuroprotective pharmacons, with each
having distinct target points that reduce the development of the disease.

BOLDIZSAR CZEH

University of Pécs
Szentagothai Research Centre
Structural Neurobiology Research Group

RESEARCH AREA

The physiological stress response is essential for our everyday survival, but traumatic
or chronic stress represents a strong risk factor for the development of various mental
and somatic disorders. The aim of our research is to investigate the functional and
structural changes in the brain caused by stress. Such studies help us to understand
the pathophysiology of mental disorders such as depression.

We perform clinical studies and we work also with animal models of neuropsychiatric
disorders. We employ different imaging methods to examine the cellular alterations
that develop under stress. Structural and functional changes in the brain are
examined by magnetic resonance imaging (MRI). This method is suitable for
determining the volume of different brain structures and for providing information
on the microstructure of white matter structures. Functional MRI investigations are
suitable for examining brain areas which are specifically activated during cognitive
and emotional tasks. The in vivo imaging experiments are complemented by
postmortem histological studies, in which we study morphological changes of the
cells and neural networks using different microscopic methods.
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ANDRAS GARAMI

University of Pécs
Medical School
Institute for Translational Medicine

RESEARCH AREA

Normal body temperature — which is essential for life — is maintained by various
thermaregulatory mechanisms. Thermoregulatory disorders are present in many
pathological conditions, e.g., febrile diseases, systemic inflammation (sepsis),
organ dysfunctions (e.g., pancreatitis), heat stroke, and hypothermia. It is of utmost
importance to discover the pathophysiological processes in the thermoregulatory
disorders. More and more influencing factors are identified, such as the pH status
and transient receptor potential channels. In our research, we aim at identifying
the neural substrates and molecular mediators involved in the thermaregulatory
processes mainly in different animal models, but to some extent also in human
studies. Our findings can further advance the knowledge of bodily homeostasis,
moreover, they can open new directions in clinical practice, most of all intensive
therapy, and ather sciences. Successful development of drugs designed specifically
fo target body temperature, could pave the road to pharmacologically controlled
temperature management, thereby advancing the therapeutic approaches in clinical
conditions with thermoregulatory disorders.

ZSUZSANNA HELYES

|

3

University of Pécs

Medical School

Department of Pharmacology and
Pharmacotherapy

RESEARCH AREA

Mapping the complex mechanisms underlying chronic arthritic pain. A significant
proportion of peaple with rheumatoid arthritis are ‘difficult to treat’ patients, falling
into the categories of non-inflammatory and persistent inflammation. Chronic
pain is the main symptom in both cases, with autoimmune, neuroinflammatory
and neuropathic processes underlying central and peripheral mechanisms.
As conventional analgesics are often ineffective, our aim is to understand the
mechanisms of sensitisations responsible for chronic pain and to identify the
key mediators and pathways involved. In mouse models of arthritis, we perform
complex functional and analytical as well as morphological studies of the central
nervous system (glial cell-neuron interactions, neuroinflammation). RNA isolated
from peripheral blood mononuclear cells and dorsal root ganglia will be subjected
to transcriptomic measurements and from plasma to metabolomic measurements,
which will be evaluated using bioinformatic methods. Pain levels will be correlated
with other inflammatory and immunological parameters, as well as anxiety and
mood changes. Brain functional imaging studies will be performed to map changes
in the activation pattern of the “pain matrix”.
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University of Pécs
Faculty of Sciences
Institute of Biology

RESEARCH AREA

Investigating the neurocognitive underpinnings of ageing and neurocognitive
impairment in rodents: identification of preclinical drug development strategies
and development of combined cognitive enhancer therapies. The main objective
of the project is to understand and model the processes underlying brain ageing
and neurocognitive disorders (dementias) in rodents and to study cellular and
behavioural processes in a coordinated manner in the same model. The research
is carried out in two locations: our cellular biology (electrophysiology) laboratory
is located at the Faculty Sciences and our small animal behavioural pharmacology
laboratory is located at the Szentdgothai Research Centre (SzRC). Our preclinical
animal models include e.g. pharmacologically induced amnesia, natural ageing,
repetitive mild traumatic brain injury and genetic (DREADD) models. Behavioural
changes are investigated in state-of-the-art test packages. Our results are further
utilized in both basic and applied drug discovery research. Our main long-term
goal is to unravel the yet unknown mechanisms underlying neurocognitive diseases
and to identify biomarkers that may later play a crucial role in the diagnosis and
treatment of cognitive disorders and in the development of new drug candidates.

CSABA HETENYI

University of Pécs

Medical School

Department of Pharmacology and
Pharmacotherapy

RESEARCH AREA

Development and application of computer-aided drug design A key step in the
early stages of drug design is the design of potent drug molecules. This process is
now mostly carried out using computer (pharmaco-informatics) methods, which
are capable of handling both large amounts of structural data and complex energy
calculations. The pharmacoinformatics toolbox will be used in both target-based
and ligand-based design and will be extended with new procedures in the course
of the PhD work. The methods will be tested and applied in curricular areas of
pharmacology such as pain management, regulation of signalling, antiviral and
epigenetic-hased therapies. Computational analysis of target-drug interactions:
Computational docking is an indispensable tool in drug design and is widely used by
pharmaceutical companies. This project focuses on the prediction of the structure
and energy of drug-target interactions by computer docking. The capabilities and
limitations of the method will be investigated.
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FERENC JAKAB

University of Pécs
Szentagothai Research Centre

RESEARCH AREA

Description and molecular characterisation of new viral pathogens. Emerging
infectious diseases pose an extremely serious and complex challenge to humanity,
but especially to the globalised world order and economy. Over the past decades,
several epidemics have emerged in human populations, many of them mediated
by wild animals. Two thirds of the pathogens thus emerged originate from wild
animals. A striking example is the current pandemic SARS-2 coronavirus, which
originates from an as yet unknown animal, but evolutionarily from bats. If we know
of naturally occurring viruses with similar potential, we can use their detailed natural
history to take clear and effective preventive action to avert, or at least reduce, the
likelihood of their emergence in human populations. We aim at the identification
of such pathogens and the development of innovative capacities for their rapid,
modern and efficient testing. New viruses detected or discovered from the animal
populations studied, in addition to further investigation of natural processes,
transmission properties and innovative detection capacity development, may also
be directly useful in other basic research lines (e.g. drug development). The National
Laboratory of Virology has decades of experience in the sampling and complex
virological analysis of naturally occurring zoonotic viruses.

MIKLOS KECSKES

University of Pécs
Faculty of Sciences
Institute of Biology

RESEARCH AREA

The maingoal of the research groupis ta study the expression and function of transient
receptor potential (TRP) ion channelsin the brain. The TRPion channel family includes
28 members in mammals. The understanding of TRP ion channels was made possible
by research on TRPV1, TRPA1 and TRPMS8 channels located on peripheral nerve
endings. These classic receptors play a role in cold and hot sensation, inflammatory
pain sensation, but also, for example, in sensing the pungency of chili peppers.
However, the expression and function of TRP ion channels in the brain is still a
debate, especially with regard to the expression pattern at the cellular level. Our
research focuses on neurons expressing TRP ion channels from different brain areas,
including the hippocampus, the amygdala and the piriform cortex.
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RESEARCH AREA

Research on emerging and re-emerging infectious diseases with high biosafety level
(BSL3 and BSL4) as part of the OneHealth concept. Discovery, characterization and
complex understanding of new viruses, assessment of their zoonotic ability (ability
to jump from animal to human).

SANDOR KUNSAGI-MATE

University of Pécs

Faculty of Pharmacy
Department of Organic and
Pharmacological Chemistry

RESEARCH AREA

The determinant role of the weak molecular interactions in the transport of
bioactive molecules is associated either to their moderated adsorption onto the
macromolecule’s surface or also to the solubility of bioactive molecules moderated
by the formation of inclusion complexes. The latter process offers too the selective
and sensitive detection of bioactive molecules. Further the stereo-chemical and
structural facts, the weak molecular interactions and the resulted chemical equilibria
are also affected by the temperature and the molecular environment. During the last
few yearswe described the effect of the bulk properties of the molecular environment
onto the stabilities of the above mentioned inclusion complexes and also the effect
of the solvent water structures have been investigated accordingly in our lab. Some
cases the antioxidant, scavenging effect has been investigated regarding to the
target-specific therapeutic applications. Our overall goal is to perform investigations
to determine the effect of the molecular packing in the stability of drugs, to clarify the
role of micro-solvation and to describe the related overall mechanisms.
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Anti-tumour effect of exercise-derived microRNAs: Regular exercise is known to
protect against the development of many chronic diseases, including cancer. Our
research has mapped the health protective effects of microRNAs at the molecular
level. Levels of several micro-RNAs that protect against the development of tumours,
including lung tumours, are elevated, based on our own data and literature. These
micro-RNAs have a long-term preventive effect, but in the short term they may
have an adjuvant oncotherapeutic, i.e. additional anti-tumour effect. Investigation
of the toxic effects of the SARS2 viral spike protein: COVID-19 disease, caused by
SARS-CoV-2, affects many tissues and organs. Although it has become known as a
respiratory disease, it actually attacks the kidneys, heart/circulatory system, digestive
system and central nervous system as well. Some articles have raised the toxicity
of Spike protein and its degradation products in aqueous solution on cells. Our
working hypothesis is that Spike protein and its degradation products released from
SARS-CoV-2 viruses during infection of epithelial cells exert toxic effects. We test this
working hypothesis in a conventional 2D, conventional 3D cell culture system.

EDINA LEMPEL

University of Pécs

Medical School

Department of Dentistry

Oral and Maxillofacial Surgery

RESEARCH AREA

Physical and biocompatibility investigations of rapid polymerized and pre-heated
resin composites. According to the manufacturer's recommendation, the adequate
curing of the rapid polymerized resin composites can be achieved in 3 seconds
with a suitable curing unit up to 4 mm in layer thickness. However, both the layer
thickness and the short exposure time could be a barrier to the proper monomer-
polymer conversion. Additionally, internal stress can develop due to shrinkage of the
polymerizing material, which can cause gaps at the filling/tooth interface. Insufficient
polymerization may result in unreacted monomer release in the oral cavity or may
diffuse to the pulp through the tubular dentin. The monomers’ toxic effects are well
known, although details are still being researched to this day. However, this chemical
effect might be supplemented by a thermal effect, arises from both the energy,
delivered by the curing unit and from the heat generated during the exothermic
polymerization of the resin composite. It may cause further cell damage to pulpal
cells if it exceeds the 5.5 °C threshold in the pulp. This thermal effect is even more
significant in the cases of pre-heated resin composites, which are preferred because
of their good adaptation ability and mechanical properties. During our investigations,
we would test the gap formation caused by the polymerization shrinkage using
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micro-CT; we would measure the intrapulpal manifestation of the
heat generated during the polymerization; and we would examine the
effects of physical and chemical stimuli on cells histomorphometric and
immunohistochemical changes) on 3D pulpal tissue model.
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Scientific interests: neuro-immuno-pharmacology, inflammation The role of
capsaicin-sensitive sensory nerve endings in the regulation of microcirculation and
neurogenic inflammation. Immunomodulatory effects of neurogenic inflammation.
Anti-inflammatory effects of somatostatin and its analogues. Biological effects of
hydrogen sulphide.
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University of Pécs
Faculty of Pharmacy
Department of Pharmacology

RESEARCH AREA

| Interaction of mycotoxins with biomolecules and with potential mycotoxin
binders: Toxicokinetic studies, investigation of combinative effects, and experiments
with potential mycotoxin binders (for toxin extraction, decontamination, and/
or detoxification purposes). Il. Interaction of natural polyphenols and their
metabolites with drugs: Certain dietary supplements contain extremely high doses
of polyphenals; in this project, the interaction of these polyphenols and their
metabolites are examined with important proteins from the pharmacokinetic point
of view (e.g., serum albumin, biotransformation enzymes, drug transporters).
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Investigating the effects of PACAP. Pituitary adenylate cyclase activating polypeptide
(PACAP) is an anti-apoptotic, anti-inflammatory and antioxidant neuropeptide with
neuroprotective and general cytoprotective effects that have been demonstrated in
a number of experiments. Our group has been working for more than 15 years on
mapping the physiological effects of PACAP and its protective role in in vitro and
in vivo models of various pathological conditions. In the absence of endogenous
PACAP, knockout (KO) mice are highly susceptible to adverse effects. Early signs
of ageing are also observed due to increased oxidative stress, inflammation and
apoptosis associated with the deficiency state. Our preliminary observations show
increased neuronal degeneration in the brains of KO mice. In the absence of PACAP,
we have described systemic tissue amyloidosis associated with aging, in addition
to retinal degeneration. Our results so far suggest that the absence of PACAP
accelerates several degenerative processes and leads to premature ageing. Our
human, translational studies investigate PACAP expression/levels in different human
tissues and biological fluids and we investigate correlations between pathological
conditions and alterations in PACAP levels. These may be important for the future
biomarker use of PACAP as a diagnostic and/or prognostic tool. Results can also shed
light on biological functions of PACAP in the human body.
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University of Pécs

Medical School

Department of Pharmacology and
Pharmacotherapy

RESEARCH AREA

Pain sensation is mediated by the nocisensor Transient Receptor Potential ion
channels such as the Vanilloid 1 (TRPV1) and the TRP ankyrin 1 (TRPAT). Previous
discoveries on TRP channels described important structural and functional
properties of these proteins, but very little is known about the function, importance
and modulation opportunities of the lipid rafts surrounding them in the plasma
membrane. We recently discovered that lipid raft disruption by depletion of various
constituents, by methyl B-cyclodextrin (MCD), sphingomyelinase (SMase), myriocin
and our carboxi-steroid compound reduced TRP activation on sensory neurons
and transfected cells. We examine the potential analgesic effect of MCD, SMase,
myriocin or our carboxi-steroid compound in topical dermatological formulation in
in vivo mouse models. The lipid raft disruptor myriocin had an antitumor activity in
a murine melanoma model. We examine the potential dual effect (antitumor and
analgesic activity) of myriocin in our mouse osteasarcoma model.
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Effect of the lipid component of mRNA vaccines on the menstrual cycle. Observations
from women and clinicians alike suggest that during the COVID-19 pandemic, the
incidence of menstrual cycle problems increased, especially after vaccination with
the new mRNA vaccines. However, it remains to be seen whether there is indeed
a link between COVID-19 mRNA vaccination and menstrual disorders and, if so,
whether the effect of the vaccine on the menstrual cycle is short- or long-term. We
plan to investigate this question using three approaches. Our human questionnaire
study, which is collecting data on menstrual problems following mRNA vaccination
amongwomen aged 18 to 65 years at the time of the pandemic, is already underway.
In our in vivo experiments, we would like to observe whether the estrus cycle or
fertility of female mice is altered by mRNA vaccination or treatment with lipid
droplets. Finally, we want to test in vitro whether lipid droplets modify the function
of normal human endometrial cells.
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Investigating the neurocognitive underpinnings of ageing and neurocognitive
impairment in rodents: identification of preclinical drug development strategies
and development of combined cognitive enhancer therapies. The main objective
of the project is to understand and model the processes underlying brain ageing
and neurocognitive disorders (dementias) in rodents and to study cellular and
behavioural processes in a coordinated manner in the same model. The research
is carried out in two locations: our cellular biology (electrophysiology) laboratory is
located at the Faculty of Natural Sciences (Faculty of Science) and our small animal
behavioural pharmacology laboratory is located at the Szentagothai Research Centre
(SZKK). Our preclinical animal models include e.g. pharmacologically induced
amnesia, natural ageing, repetitive mild traumatic brain injury and genetic (DREADD)
models. Behavioural changes are investigated in state-of-the-art test packeges.
Qur results are further utilized in both basic and applied drug discovery research.
QOur main long-term goal is to unravel the as yet unknown mechanisms underlying
neurocognitive diseases and to identify biomarkers that may later play a crucial role
in the diagnosis and treatment of cognitive disorders and in the development of new
drug candidates.
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The female reproductive period begins at sexual maturation and continues to
last around 45-50 years of age. During this time, several factors can influence
normal female sexual function, via the hypothalamic-pituitary-gonadal (HPG) axis.
Malfunctioning of the HPG axis causes a number of problems such as endometrial
hyperplasia, irregular menstruation, endometrial cancer or difficulties in fertilisation.
In our experiments, we would like to investigate the factors influencing fertility and
endometrial receptivity.
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Neuropeptides are important regulatory molecules of the central and peripheral
nervous systems. Tachykinins represent one of the biggest family of neuropeptides,
known for their wide expession throughout the brain and diverse actions in the
whole body. They can influence among others pain sensation, inflammation, mood
regulation and memory cansolidation. HK-1, discovered in 2000, is also a member of
the tachykinin family originally demonstrated in B cells. The structure of HK-1 is very
similar to SP which makes the protein identification difficult and it has very similar
biding properties on the NK1 receptor. We proved that HK-1 plays an important
role in acute stress, acute and chronic pain conditions as well as in inflammation.
The main goal of research is to unravel the expression patterns of HK-1 in the
brain and stress-related organs (thymus, adrenal gland), to investigate the role of
HK-1 in behavioural and structural changes characteristic for depression and its
comorbidities (pain, memory disorders) and to further understand the mechanism
of action of HK-1 in neuro-immune interactions.
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Ithas long been evident that physical exercise reduces the risk of cancer and improves
treatment efficacy in tumor patients. Recent studies have shown that miRNAs are
actively released into the circulation during exercise, and are deeply involved in
cancer pathology. During our previous research, we detected several microRNAS
that protect against the development of lung tumors. In the future, by studying the
biological functions of the identified microRNAs, we will be able to better understand
the regulatory network of the molecular mechanisms through which regular exercise
can prevent lung carcinoma.
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41: 643-654.

Borbely, E., Hajna, Z,, Nabi, L., Scheich, B., Tekus, V., Laszlo, K., Ollmann,
T., Kormos, V., Gaszner, B., Karadi, Z, Léndrd L., Paige CJ., Quinn J. P,,
Szolcsanyi )., Pintér E., Keeble ., Berger A., Helyes 7. (2017) Hemokinin-1
mediates anxiolytic and anti-depressant-like actions in mice. Brain
Behav And Immun 59: 219-232.
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Front Physiol. 22: 794940.
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Correlation and Biostatistics Evaluation of Physiological and Molecular
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ISTVAN ADAM HORVATH

~
Sud University of Pécs
Medical School
Department of Pharmacology and
: Pharmacotherapy
RESEARCH AREA

Chronic joint pain affects a large patient population worldwide, placing a heavy
burden on society, healthcare systems and individuals, and significantly reducing
quality of life. Its treatment is a huge unresolved problem, therefore clarification
of the pathomechanism and discovery of new therapeutic targets, as well as
development of more effective and safer analgesics with new mechanisms of actions
are crucial. One such new target could be CX3CL1 (fractalkine) chemokine receptor
1 (CX3CR1), which is expressed on microglia playing a key role in the sensitisation of
the pain-related central nervous system areas, as well as on peripheral monocytes, T
cells, synoviocytes, endothelial cells and osteoclasts. We plan to investigate the role
of the receptor in mouse models of chronic joint pain.

ESZTER PAKAI

2
B

RESEARCH AREA

University of Pécs
Medical School
Institute for Translational Medicine

Normal body temperature — which is essential for life — is maintained by various
thermaregulatory mechanisms. Thermoregulatory disorders are present in many
pathological conditions, e.g., febrile diseases, systemic inflammation (sepsis),
organ dysfunctions (e.g., pancreatitis), heat stroke, and hypothermia. It is of utmost
importance to discover the pathophysiological processes in the thermoregulatory
disorders. More and more influencing factors are identified, such as the pH status
and transient receptor potential channels. In our research, we aim at identifying
the neural substrates and molecular mediators involved in the thermoregulatory
processes mainly in different animal models, but to some extent also in human
studies. Our findings can further advance the knowledge of bodily homeostasis,
moreover, they can open new directions in clinical practice, most of all intensive
therapy, and other sciences. Successful development of drugs designed specifically
to target body temperature, could pave the road to pharmacologically controlled
temperature management, thereby advancing the therapeutic approaches in clinical
conditions with thermoregulatory disorders.

Szent-Gydrgyi Junor Mentors Pécs 141

SELECTED PUBLICATIONS

Horvath, A.l., Szentes, N., Tékus, V., Payrits, M., Széke, £, Olah, E.,
Garami, A., Fliszar-Nydl, E., Podr, M., Sar, C. et al. (2021) Proof-of-
Concept for the Analgesic Effect and Thermoregulatory Safety of Orally
Administered Multi-Target Compound SZV 1287 in Mice: A Novel Drug
(andidate for Neuropathic Pain. Biomedicines 9: 749.

Horvath, A. Botz, B, Kiss, T, Csekd, K, Kiss, I, Felinger, A,
Kenyeres, ., Bencsik, P., Mocsai, A, Ferdinandy, P., Helyes, Z. (2019)
Subantimicrobial dose doxycycline enhances chronic arthritis-induced
bone microarchitectural alterations in a mouse mode: role of matrix
metalloproteinases? Front. Pharmacol. 10: 233.
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Res. 131: 231-243.
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peptidergic sensory nerves in the proteoglycan-induced autoimmune
arhtitis model of the mouse. ). Neuroinflammation 15: 335. *Co-first
author
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- ANDREA TAMAS

University of Pécs
_,i < Medical School
e Department of Anatomy

RESEARCH AREA

Examination of the effects of PACAP. Pituitary adenylate cyclase activating polypeptide
(PACAP) is an anti-apoptotic, anti-inflammatory and antioxidant neuropeptide with
neuroprotective and general cytoprotective effects demonstrated in numerous
experiments. Our group has been working for more than 20 years on mapping the
physiological effects of PACAP and its protective role using in vitro and in vivo models
of various pathological conditions. In the absence of endogenous PACAP, PACAP-
deficient (KO) mice are highly susceptible to harmful effects. Early signs of ageing
are also observed in KO mice due to increased oxidative stress, inflammation and
apoptosis. Qur preliminary observations show increased neuronal degeneration in
the brains of KO mice. In the absence of PACAP, we have described systemic tissue
amyloidosis associated with aging, in addition to retinal degeneration. Our results
50 far suggest that the absence of PACAP accelerates several degenerative processes
and leads to premature ageing. Our human, translational studies examine the
changes of PACAP expression in different human tissues and biological fluids and we
investigate correlations between pathological conditions and alterations in PACAP
levels. These may be important for the future biomarker use of PACAP as a diagnastic
and/or prognostic toal. Results can also shed light on biological functions of PACAP
in the human body.

ALEXANDRA VACZY

University of Pécs
Medical School
Department of Anatomy

RESEARCH AREA

Investigating the effects of PACAP. Pituitary adenylate cyclase activating polypeptide
(PACAP) is an anti-apoptotic, anti-inflammatory and antioxidant neuropeptide with
neuroprotective and general cytoprotective effects that have been demonstrated in
a number of experiments. Our group has been working for more than 15 years on
mapping the physiological effects of PACAP and its protective role in in vitro and
in vivo models of various pathological conditions. In the absence of endogenous
PACAP, knockout (KO) mice are highly susceptible to adverse effects. Early signs
of ageing are also observed due to increased oxidative stress, inflammation and
apoptosis associated with the deficiency state. Our preliminary observations show
increased neuronal degeneration in the brains of KO mice. In the absence of PACAP,
we have described systemic tissue amyloidosis associated with aging, in addition
to retinal degeneration. Our results so far suggest that the absence of PACAP
accelerates several degenerative processes and leads to premature ageing. Our
human, translational studies investigate PACAP expression/levels in different human
tissues and biological fluids and we investigate correlations between pathological
conditions and alterations in PACAP levels. These may be important for the future
biomarker use of PACAP as a diagnostic and/or prognostic tool. Results can also shed
light on biological functions of PACAP in the human body.
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and Cardiac Tissue Samples of Heart Failure Patients. Int ] Mol Sci 23:
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symptoms. Geroscience 44: 785-803.
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Mol Sci 22: 2883.
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A. (2019) Hearing impairment and associated morphological changes
in pituitary adenylate cyclase activating polypeptide (PACAP)-deficient
mice. Sci Rep 9: 14598.
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Effects of Endogenous PACAP in Oxygen-Induced Retinopathy, ] Mol
Neurosci 71: 2546-2557.
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D., Atlasz, T. (2021) Retinoprotective Effects of PACAP Eye Drops in
Microbead-Induced Glaucoma Model in Rats, Int | Mol Sci 22: 16.

Kovacs, K., Vaczy, A., Fekete, K., Kovari, P., Atlasz, T., Reglodi, D., Gabriel,
R., Gallyas, F., Sumegj, B. (2019) PARP Inhibitor Protects Against Chronic
Hypoxia/Reoxygenation-Induced Retinal Injury by Regulation of MAPKS,
HIFTa, Nrf2, and NFkB. 10VS 60: 1478-1490.

Vaczy, A., Kovari, P., Kovacs, K., Farkas, K., Szabo, E., Kvarik, T., Kocsis,
B., Fulop, B., Atlasz, T., Reglodi, D. (2018) Protective role of endogenous
PACAP in inflammation-induced retinal degeneration. Curr Pharm Des
24:3534-354.

Vaczy, A., Reglodi, D., Somoskeoy, T., Kovacs, K., Lokos, E., Szabo, E.,
Tamas, A., Atlasz, T. (2016) The Protective Role of PACT-Receptor Agonist
Maxadilan in BCCAO-Induced Retinal Degeneration. ] Mol Neurosci 60:
186-194.



BALAZS ZSIDO

University of Pécs

Medical School

Department of Pharmacology and
Pharmacotherapy

RESEARCH AREA

Akey step in the early stages of drug design is the design of potent drug molecules.
This process is now mostly carried out using computer (pharmaco-informatics)
methods, which are capable of handling both large amounts of structural data and
complex energy calculations. The pharmacoinformatics toolbox will be used in both
target-based and ligand-based design and will be extended with new procedures
in the course of the PhD work. The methods will be tested and applied in curricular
areas of pharmacology such as pain management, regulation of signalling, antiviral
and epigenetic-based therapies.
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University of Pécs,
Medical School,
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National Academy of Scientist Education,
Tt year

University of Pécs,
Medical School,
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National Academy of Scientist Education,
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University of Pécs,
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STYEAR STUDENTS

Szent-Gydrgyi Mentor: Krisztian Kvell

Junior mentor: Kitti Garai

Theme of research: The anti-tumour effect of microRNAs
induced by regular physical activity

Language: English/advanced

Szent-Gydrgyi Mentor: Andras Garami

Junior mentor: Eszter Pakai

Theme of research: Investigation of the thermoregulation
system in health and disease

Language: English/intermediate, German/intermediate

Szent-Gydrgyi Mentor: Miklos Kecskés

Theme of research: The role of TRPM4 in temporal lobe
epilepsy

Language: English/advanced, Russian/basic, French/basic

Szent-Gydrgyi Mentor: Zsuzsanna Helyes

Junior mentor: Adam Istvan Horvath

Theme of research:Investigation of the role of fractalkine
receptor in mouse models of chronic joint pain
Language: English/advanced

Szent-Gydrgyi Mentor: Zsuzsanna Helyes

Junior mentor: Eva Borbély

Theme of research: Investigation of hemokinin-1functions
in physiological and pathophysiological processes of the
central nervous system in mice

Language: English/advanced

Szent-Gyorgyi Mentor: Dora Reglédi

Junior mentor: Alexandra Vaczy

Theme of research: Ischemic retinopathy and the role of
endogenous PACAP

Language: English/intermediate, German/intermediate
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ANGELIKA BODO

National Academy of Scientist Education,
2M year

University of Pécs,
Medical School, 3" year

e

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

2" YEAR STUDENTS

Szent-Gyorgyi Mentor: Istvan Hernadi

Junior mentor: Zsolt Kristéf Bali

Specialization: neurobiology

Language: English/intermediate, German/intermediate

AMBITIONS AND CAREER GOALS

Examination of ageing and neurocognitive disorders in rodents: identification of
preclinical drug development strategies and development of combined performance-
enhancing therapies. In neuroscience recently, pharmacological studies are
increasingly being replaced by so-called chemogenetic methods, which have the
advantage of allowing selective, spatially and temporally defined manipulation of
the brain area of interest. In our experiments, we aim to develop such a translational
model in rodents and non-human primates using DREADD (Drug Receptors
Excusively Activated by Designer Drugs) technology that reliably represents congitive
impairment related to certain human pathologies, thus providing a significant role
both in basic research and in the preclinical investigation of new drug candidates
that enhance cognitive performance.

LAJOS KARAKAI

National Academy of Scientist Education,
2" year

University of Pécs,
Medical School, 2" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

My goal is to develop, through continuous learning and experience, the
knowledge base that | will later use to help advance medicine. This is
why I would like to pursue a career in research after my medical degree,
as |.am driven by curiosity and a desire to learn, and I believe that future
doctors will need to use innovative diagnostic and therapeutic methods
to help their patients. I am particularly keen to promote efforts to treat
the now incurable but increasingly problematic neurodegenerative
diseases of the soul, such as Alzheimer’s, which are a growing problem
in our ageing society, and | hape that one day | will find a way to restore
the hope of a long, happy and quality life for those affected.

Szent-Gydrgyi Mentor: Eva Széke
Specialization: neuropharmacology
Language: English/intermediate

AMBITIONS AND CAREER GOALS

Investigation of modification of lipid rafts for analgesic and antitumor effects. We
investigate the functional relationship between Transient Receptor Potential (TRP)
ion channels and lipid rafts in different mouse models of acute pain and in a complex
mouse osteosarcoma tumor model. Lipid rafts are specific microdomain of the cell
membrane that can be disrupt through their cholesterol or sphingolipid content,
thereby affecting the function of different receptors. In the acute pain model we
investigate the effect of lipid raft disruption on the TRP Melastatin 3 (TRPM3) and
TRP Melastatin 8 (TRPM8) ion channel , and in the chronic tumor pain model on the
TRP Vanilloid 1 (TRPV1) and TRP Ankyrin 1 (TRPA1) ion channel activity, respectively.

Self-development in many areas of life is a close goal of mine. Of these,
with a particular focus on science, where | can delve deeper into the
background and learn new and exciting methods. My long-term goals
are still vague, but I can see that whatever | do, | will dive into it with
great enthusiasm.



ENIKO TARI

National Academy of Scientist Education,
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University of Pécs,
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Szent-Gydrgyi Students Pécs 147

Szent-Gyorgyi Mentor: Csaba Hetényi

Junior mentor: Balazs Zoltan Zsido

Specialization: structural biochemistry, bioinformatics,
pharmacoinformatics, bioorganic chemistry
Language: English/advanced

AMBITIONS AND CAREER GOALS

Itis generally recognized that carrying out drug research and the development of new
pharmaceuticals is highly time and resource-consuming nowadays. This process can
take up approximately 10-15 years. As a result various virtual screening techniques
are now widely applied by both pharmaceutical companies and academic research
groups. In this way the research is more cost-effective, and it greatly reduces the time
required for the discovery of potent drugs. Throughout the research our main goal is
not only to continuously expand the toolbox for drug design, but also we would like
to develop and test new methods. We aim to present and publish these results in the
future at conferences and scientific papers.

KATA VARADI

National Academy of Scientist Education,
2" year

University of Pécs,
Medical School, 2™ year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

My aim is to gain as much experience and skills as possible during my
university years because | believe that this is essential to become a
successful researcher in the future. During these years it is important for
me to continuously improve myself. In addition, I would like to work in
a community where | have the opportunity to discuss my ideas and get
feedback on my work.

Szent-Gyorgyi Mentor: Déra Timea Zelena

Junior mentor: Klaudia Barabés

Specialization: endocrinology, neuroendocrinology,
molecular signalling

Language: English/advanced, French/intermediate

AMBITIONS AND CAREER GOALS

The female reproductive period begins at sexual maturation and continues to
last around 45-50 years of age. During this time, several factors can influence
normal female sexual function, via the hypothalamic-pituitary-gonadal (HPG) axis.
Malfunctioning of the HPG axis causes a number of problems such as endometrial
hyperplasia, irregular menstruation, endometrial cancer or difficulties in fertilisation.
In our experiments, we would like to investigate the factors influencing fertility and
endometrial receptivity.

The science of today derives from the magic of yesterday, and the magic
of today can be the science of tomorrow. With the right skills, knowledge
and tools, the idea of yesterday can become tomorrow's discovery.
My goal as a researcher is to get as close as possible to a picture of
how the human body works as an extremely complex - and incredibly
precise - biological system. | believe that by unraveling the precise
molecular mechanisms of the ‘human machine’, | can contribute to the
advancement of medicine and to a better understanding of our fellow
human beings. | would like to make discoveries that can be passed on
to future generations in the form of general knowledge, and from which
they can generate insights themselves.

PUBLICATIONS

Barabds K, Makkai B, Farkas N, Horvdth H, Nagy ZS, Varadi K, Zelena
D. Influence of COVID-19 pandemic and vaccination on the menstrual
cycle: a retrospective study in Hungary. Frontiers in Endocrinology;
2022; 13: 9747882022.
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RITA AMBRUS

University of Szeged

Faculty of Pharmacy

Institute of Pharmaceutical Technology
and Requlatory Affairs

RESEARCH AREA

Modern pharmaceutical technology is focused on formulations that are targeted to
the exact site at the appropriate time, with maximum efficiency and with reduced
side-effects. Nanoparticle engineering has been developed and reported for
pharmaceutical applications. In this approach, poorly water-soluble compounds
are formulated as nanometer-sized (< 1000 nm) drug particles. Nanoparticulate
technology offers increased bioavailability, improved absorption, and the potential
for drug targeting. The main question of our work how we can use and apply the
prepared nanosized systems (as predispersions) in drug formulation (to reach local
or systemic effect) to get effective therapies in different diseases. Therefore we should
find cost-effective production by new technological processes containing the most
important technological and material parameters. The aim is to reach a local and
systemic effect with alternative, mainly pulmonary / nasal drug administration. There
is a great need for the development of pulmonary and nasal generic formulations,
as the protection of currently marketed formulations is about to expire. From a
therapeutic point of view, the treatment of local asthma and Chronic Obstuctive
Pulmonary Disease (COPD) / remains the main indications for inhalation therapy.
However, inhalation formulations for the treatment of e.g. diabetes or schizophrenia

ISTVAN BACZKO

University of Szeged

Albert Szent-Gy6rgyi Medical School
Department of Pharmacology and
Pharmacotherapy

RESEARCH AREA

Cardiovascular diseases lead mortality statistics worldwide. Congestive heart
failure and atrial fibrillation are major contributors to cardiovascular mortality and
morbidity, in addition, their prevalence is constantly increasing. The two conditions
often co-exist, further increasing mortality in these patients. Despite significant
improvements in their treatment in the last two decades, congestive heart failure
and atrial fibrillation remain significant health care problems. Our laboratory aims
at the identification of common and separate elements of electrical remodeling
(changes in the expression of transmembrane ion channels and transporters in
response to these conditions) in heart failure and atrial fibrillation that can serve as
novel therapeutic targets with the help of different animal models of atrial fibrillation
established in our laboratory with continuous clinical collaboration. Furthermore,
new compounds acting on identified molecular targets are also tested in our atrial
fibrillation models. Another important goal of our work is to study the mechanisms
responsible for increased arrhythmia susceptibility in models of congestive heart
failure, with special attention to elements of electrical remodeling. In addition, our
laboratory also focuses on the unmet need for improved preclinical models for better
prediction and prevention of proarrhythmic adverse effects of drugs in development
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are already available as to have systemic treatment. Many new types of
nasal products were developed for systemic drug delivery are already
on the market. However, the development of nasal delivery systems for
the treatment of central nervous system diseases that provide rapid and
effective brain pharmacon concentrations for drugs that utilize the nasal
route could be a new area of research.

SELECTED PUBLICATIONS
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characterization of lamotrigine containing nanocapsules for nasal admi-
nistration. Eur ] Pharm Biopharm 153: pp. 177-186.
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Sztojkov-vanov, A, Ducza, E., Marki, A, Szabd-Révész, P., Ambrus,
R. (2020) Nasal delivery of nanosuspension-based mucoadhesive
formulation with improved bioavailability of loratadine: preparation,
characterization, and in vivo evaluation Int | Pharm 579: Paper: 119166.

Ambrus R., Alshweiat A., Cs6ka I. Ovari G., Esmail A., Radacsi N. (2019)
3D-printed electrospinning setup for the preparation of loratadine
nanofibers with enhanced physicochemical properties Int | Pharm 567:
Paper: 118455,

in order to improve cardiovascular safety of novel compounds entering
the market. In this regard, in the last 5 years, for the first time in the
world, we have participated in the creation of several transgenic rabbit
models of long QT syndromes.

SELECTED PUBLICATIONS
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24:511-522.
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I. (2021) Cardiac transmembrane ion channels and action potentials:
cellular physiology and arrhythmogenic behavior. Physiol Rev 101:
1083-1176.
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L., Koren, G., Bésze, Z,, Varrd, A., Zehender, M., Brunner, M., Bode, C,,
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Albert Szent-Gyorgyi Medical School
Faculty of Science and Informatics

Department of Medical Physics and

Informatics

RESEARCH AREA

Adequate and continuous blood supply of the brain requires a very precise
regulatory mechanism. Investing the properties of the cerebral microcirculation
opens a unique way for understanding the details (companents, dynamics) of blood
flow regulation in both the healthy and the injured brain. We have been studying the
major characteristics of the neurovascular coupling (enhanced neuronal activity is
followed by changes in the local blood perfusion) for more than 20 years. We have
obtained considerable knowledge on the nature of excitatory amino acid release and
the concomitant changes in local microcirculation. We have intensively studied the
vascular consequences of hypoxic-ischemic injuries and tested various, potentially
neuroprotective strategies. We study cerebral microcirculation in various animal
models. Our major approach is using optical methods (intravital microscopy, laser
Doppler flowmetry, laser speckle contrast analysis [LASCA]). In addition, we perform
ex vivo studies in order to characterize morphological alterations and changes in
protein expression in the injured brain. Recently, we have been working on new
neuroprotective approaches.

During the last years our research interest involves the question how medical
informatics could help in stroke prevention and treatment of strake victims.

ZSUZSANNA
BATA-CSORGO

University of Szeged
Albert Szent-Gydrgyi Medical School
Department of Dermatology and Allergology

RESEARCH AREA

Psoriasis is the most common inflammatory skin disease among Caucasians. Our
research focus is on the pathomechanism of this disease. The disease is polygenic
with complex pathology therefore our work has different aspects: immunology,
epidermal and dermal biology, regulation of cell proliferation and differentiation
and extracellular matrix biology. We are engaged in classical theory driven research,
but also use large scale studies. The research group is closely related to the clinic
that makes it possible to use human tissues and cells for some of our work,
which enhances the clinical relevance of our results. Some of our work is more
basic research, we investigate normal and pathological functions of keratinocytes,
fibroblasts and melanocytes.
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PETER BENCSIK

University of Szeged

Albert Szent-Gydrgyi Medical School
Department of Pharmacology and
Pharmacotherapy

RESEARCH AREA

Qur research group, which has been operating for more than 25 years, investigates
the tissue and cellular biochemical basis of myocardial stress adaptation and
attempts to identify new drug targets for the development of cardioprotective
drugs together with national and foreign pharmaceutical industrial partners. We
focus primarily on matrix metalloproteinase-2 (MMP-2) and its possible substrate
molecules, which enzyme is also found in the intra- and extracellular compartments
of the heart. In the preclinical phases of drug development, we investigate the
inhibitory effect of potential drug candidate molecules on MMP-2. In addition, in
close collaboration with the Institute of Pharmacology at Semmelweis University, we
investigate the role and expression changes of microRNAs during acute myocardial
infarction. We synthesized microRNAs, which showed significant change during
myocardial ischemia/reperfusion injury and test their potential cardioprotective
effect by administration of these so called protectomiRs in @ mouse model of acute
myocardial infarction. With both of the above-mentioned therapeutic options, our
aim is to develop cardioprotective drugs or therapeutic formulations that can have a
positive effect on cardiac muscle even in the presence of cardiovascular risk factors,
comorbidities, and already authorized and widely used other pharmacological
freatments.

ANTAL BERENYI
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University of Szeged
Albert Szent-Gyérgyi Medical School
Department of Physiology

MTA-SZTE ‘Lenddlet’ Oscillatory Neuronal
Networks Research Group

RESEARCH AREA

Recent technical development gave a new momentum to experiments studying the
brain, although the extremely complex structure of the nervous system still supplies
the researchers with an endless inventory of open questions. In our research we
investigate the possible therapeutic effects of Transcranial Electrical Stimulation
(TES) on epileptic seizures. Particularly, we plan to develop a focused stimulation
protocal both in time and space to interact only with the desired brain areas
within an appropriate time-frame. To determine the appropriate focal points of
stimulation, we investigate the internal dynamics of neural networks involved in
seizure generation. We do this by performing a throughout analysis of networks
on microscopic and mesoscopic scale with extremely high spatial and temporal
resolution. The same approach is used to focus on the role of hippocampus and
related circuitries in memory formation and spatial navigation. We pay special
interest to the role of sensory information in this field.

Qur long-term vision is to develop a closed-loop, implantable seizure suppressor
device that continuously monitors the patterns of brain activity, and delivers electrical
pulses in order to terminate any occurring seizures. We are hoping to translate our
laboratory-stage experimental results into clinical trials within a few years.
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BOLDOGKOI

University of Szeged
Albert Szent-Gyorgyi Medical School
Department of Medical Biology

RESEARCH AREA

The main projects of our research group: 1. Genetic regulation in various viral
families: We have been assembling the transcriptome atlases of various viruses
using short- and long-read sequencing technologies. We have currently been
investigating the following viruses: herpes simplex virus, pseudorabies virus,
varicella-zoster virus, human cytomegalovirus, Epstein-Barr virus, vaccinia virus,
influenza virus, a baculovirus, an endogenous retrovirus, a circovirus, various RNA
viruses, etc. Additionally, we have been examining how the transcriptions as well
as the transcription and the DNA replication are interrelated with each other. We
have put forward two hypotheses for assuming a genome-wide interplay among the
transcription and replication machineries, which are the Transcription Interference
Network (TIN) hypothesis and the Transcription and replication Network (TRIN)
hypothesis, respectively. 2. Generation of intelligent viral vectors for brain research:
Application of genetically modified pseudorabies virus for tansneuronal tract-
tracing, as well as analysis of neural activity using optical methods. 3. Examination
of the genetic basis of major depression and suicide: high-coverage whole-exome
analysis of depression. 4. Various microbiome research projects since 2019 have
been launched.

IMRE MIKLOS BOROS

Biological Research Centre Szeged
Institute of Biochemistry

University of Szeged

Faculty of Science and Informatics
Department of Biochemistry and Molecular
Biology

RESEARCH AREA

Transcription of eukaryotic genes is a multistep process that involves a large number
of functionally different proteins and requires the ordered assembly of giant
multiprotein complexes. In recent years the important role of chromatin structure
in transcription regulation has been recognized and new directions in transcription
research have been initiated. It is hoped that a better understanding of the roles
of functionally distinct classes of transcription regulatory proteins and chromatin
modifiers will provide keys to decipher why and how can these drive development
and can be de-regulated in diseases like cancer. In joint laboratories located at
the BRC and at the Biochemistry and Molecular Biology Department of SzU we use
combined approaches to characterize proteins which modify chromatin structure.
In one area of research we focus our studies on histone proteins used only under
specific conditions for example at the very early stage of embryonic development. For
these studies we use Drosophila model, as this permits us to combine genetic and
cell- and molecular biology methods. Another research approaches we study gene
expression changes in cancer cells. For this we use clinical samples and are primarily
interested in identifying the genetic alterations that contribute tumor formation.
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MIHALY BOROS

University of Szeged
Albert Szent-Gydrgyi Medical School
Institute of Surgical Research

RESEARCH AREA

Surgical research can bring together many clinical disciplines and interests,
ranging from cardiovascular biology to gastroenterology. The ischemia-
reperfusion (I/R)-induced cellular hypoxia - reoxygenation, and subcellular
oxidoreductive stress are major determinants of mortality and morbidity
in many areas of clinical practice, such as sepsis or shock situations,
and investigations targeting the I/R-caused microcirculatory dysfunction
are essential for development of treatment strategies for several clinical
pathologies. From a general perspective, it is worth pointing out that any
intervention protecting microcirculation is likely to result in protection of
tissue function and structure. In this scheme we have characterized the anti-
inflammatory potential of membrane-forming phospholipids in I/R-induced
antigenindependent inflammation, and the observation that methane
formation from phosphatidylcholine metabolites occurs in ischemic systems
opened up new avenues for future research. Currently we examine the
possible biological roles of endogenous methane formation and whether
methane - or potentially methane-releasing agents influence IR-induced
microcirculatory dysfunctions and modulate the outcome of inflammation.

PETER BURKOVICS

Biological Research Centre Szeged
Institute of Genetics

RESEARCH AREA

Duplication of the genetic material is essential for every living organism. In our
laboratory, located at the Institute of Genetics in the Biological Research Centre
Szeged, we examine the replication of eukaryotic cells. The replicative protein complex
works with high speed and high fidelity, but several circumstances can interfere with
this process. These could be different damage or structural barriers formed on the
template DNA strand. The focus of our research interest is the replication of stable
secondary structures, which formation is induced by the endogenous nucleotide
sequence of the DNA. There are several types of the stable secondary structures,
but our laboratory examines the replication of G-quadruplex (G4) structures.
Computational analysis identified that there are more than 700,000 G4 motifs in
our genome. Thus, the replication of the G4 in cells is challenging. G4 is a tetramer
structure formed by stacking of guanine quartets on single-stranded nucleic acid
(DNA or RNA) via Hoogsteen's base pairing. The most well examined form of G4
structures are the telomeres, which ensure the stability of the chromosome ends.
Our work focuses on the replication of intrachromosomal G4 structures. Since G4
structures are very stable in physiological conditions, they can block the movement
of the replicative machinery, which could lead to genome instability. On this basis, it
is expected that the amount of G4-forming sequences is reduced during evolution,
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but the opposite is true. In E. coli and C. elegans the amount of G4-
forming sequences in the genome is 0.42% and 0.89%, respectively,
but in human cells 4.17% of the genome can form G4 structures that
highlights the important function of G4s in the nuclear processes.
Recently it has been described, that G4 structures can regulate the
gene expression, the initiation of replication, the recombination and the
epigenetic code. Therefore, fast end precise replication of G4 structures
is essential, otherwise important nuclear functions might be damaged.
For the efficient replication special DNA helicases and regulatory
proteins are needed, which can synchronize the action of G4 unwinding
DNA helicases and the replication apparat. In our laboratory we examine
the function of these regulatory proteins.
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University of Szeged
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Department of Biochemistry

RESEARCH AREA

Cardiovascular diseases and especially acute myocardial infarction are
among the leading causes of death worldwide. Although prevention and
the therapy of myocardial infarction have been significantly improved in the
last decades, mortality is still unacceptably high. Therefore, development
of new therapies aiming to attenuate infarct size is very relevant. Thus, our
research group investigates the molecular mechanisms of infarction as well
as the adaptive responses of the myocardium to ischemic stress (pre- and
postconditioning) to develop novel potential therapies for the treatment of
myocardial infarction. Since the risk of myocardial infarction is increased
by the presence of several co-morbidities and risk factors including high
cholesterol level, diabetes, obesity, hypertension, smoking, lack of exercise,
kidney failure, etc., we also look at the effects of certain risk factors on the
myocardium as well as on adaptive mechanisms of the heart.

MARIA DELI

Biological Research Centre Szeged
Institute of Biophysics
Biological Barriers Research Group

RESEARCH AREA

Organisms are protected by biological barriers from harmful effects. These
barriers also impede drug penetration. Our lab investigates methods to increase
drug delivery on culture models of the blood-brain, nasal, corneal, respiratory
and intestinal barriers. The pathways examined are (i) reversible opening of tight
intercellular junctions by peptides or small molecules; (ii) targeting solute carriers at
barriers for drug delivery by nanoparticles. Cellular toxicity of active ingredients and
pharmacautical excipients are measured by a real-time impedance-based method.
Double and triple co-culture models are used for experiments, and a microfluidic
integrated chip has been developed in a collaborative project. Our other major
research interest is the examination of blood-brain barrier injury and dysfunctions in
different diseases, like Alzneimer’s disease, acute pancreatitis and diabetes. The goal
of these experiments is to reveal the effect of disease pathogenic factors on blood-
brain barrier functions and to identify protective molecules. The protection of brain
endothelial cells and the improvement of BBB functions in pathological conditions,
the exploration of new approaches for drug transport/targeting to brain may have
therapeutic potential in the treatment of central nervous system diseases.
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Bioelectronics has a double meaning in scientific literature. On the one hand, as a
branch of basic biophysical sciences, it deals with electric phenomena appearing
on any organization level of living systems. On the other hand, as a recently
developed discipline of information technological science, it explores the potential
of biological materials for application in molecular electronics. These two areas
of research are in close interaction not only with each other, but also with other
disciplines of basic applied sciences. Our main goal is to develop novel methods
on integrated micro- and nanotechnological platforms for the investigation of light-
induced processes in biological membranes, and utilize them in both branches of
bioelectronic science. The most important scientific problems to be solved are, on
the one hand, concerned with the investigation of electric properties of single cells
and cellular interfaces, while on the other hand with the application of photochromic
proteins in optoelectronics and photonics. Besides its impact on basic biophysical
science, our research is expected to have utilizations in various branches of applied
bioelectronics.
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Infectious diseases are one the leading causes of mortality worldwide, killing
millions of people every year. While bacteria and viruses cause the majority of
deadly infections, notably the number of fungal diseases is increasing at an alarming
rate. In fact, it is estimated that nearly as many people die annually from invasive
fungal infections as from the greatly feared tuberculosis (1.4 million) or malaria
(1.2 million). Our research program focuses on the most common human fungal
pathogens, the opportunistic Candida species with special focus on C. parapsilosis.
We investigate the basic mechanisms of fungal pathogenesis and host immunity, and
we aim to improve diagnosis and identify novel biomarkers of infection. Recently,
we also investigate the role of the human “mycobiome” in health and disease
development and progression.
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In experimental cardiology models, several studies have already demonstrated that
the reperfusion phase following cardiac oxygen deprivation activates processes
that lead to further damage of myocardial tissue. However, there are endogenic
protective mechanisms that can reduce the extent of damage. The beneficial effects
of ischemic pre-, post- and remote conditioning as well as pharmacological pre- and
post-conditioning have been demonstrated in vivo and ex viva in animal models.
However, failures in clinical trials show that these mechanisms are not sufficiently
effective in ischemic heart patients. Preclinical data suggest that co-morbidities
such as hyperlipidemia, metabolic syndrome, diabetes mellitus-induced tissue
changes and drug treatment of these diseases have a strong interfering effect.
The most cost-effective way to study intracellular mechanisms is to use in vitro
cardiomyocyte models. Furthermore, the presence of ischaemia/reperfusion injury
and co-morbidities poses additional risks, as the hidden side effects of many drugs
are only seen in such cases. Our research addresses the potential cardioprotective
effects of microRNAs. The development of noncoding RNAs (such as microRNAs)
as molecules of diagnostic and therapeutic value has in recent years brought them
to the forefront of the pharmaceutical industry for the precision diagnosis and
treatment of a number of diseases. In particular, to further investigate the role of
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Stalling of the DNA replication machinery, which occurs as a consequence of
encountering unrepaired DNA damage, is a challenge for cells. To rescue the stalled
replication fork, different DNA damage bypass mechanisms have evolved that
promote replication through DNA lesions. In humans, increased error-prone bypass
of DNA lesions causes increased mutagenesis and, as a consequence, a rise in the
incidence of cancers. Error-free bypass processes, by contrast, keep mutagenesis
low and reduce the frequency of cancers. Our research laboratory is interested in
the driving forces and molecular mechanisms of mutagenesis and carcinogenesis.
In particular, we investigate the following questions: What are the common
roots of evolution and carcinogenesis? What are the molecular mechanisms of
chromosomal rearrangements and the formation of point mutations? Why do we
observe increased genome instability during carcinogenesis? What is the role of
the recently described DNA repair genes in cancer suppression? Why do mutations
in certain genes predispose to cancer? Which genes are commonly mutated in
cancer, and how do these mutations contribute to tumour development and drug
resistance? We investigate these challenging problems using human tissue culture-
based reporter systems, next-generation DNA sequencing and purified proteins in

mammalian metalloproteinase (MMP) enzymes in cardiac remodelling,
the research group is developing MMP inhibitor molecules, which are
being tested at several levels: in silico molecular design in collaboration
with a chemistry group, in vitro pretesting, screening, ex vivo and in vivo
testing.
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reconstituted reaction pathways. Our research provides more insight
into the molecular events of genome instability, carcinogenesis and has
the potential to identify new tumour markers and drug targets as well as
to improve personal cancer treatment.
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Antibiotics and non-steroidal anti-inflammatory drugs (NSAIDs) have a potential
influence on eukaryotic cells through affecting mitochondrial functions, the oxidative
phosphorylation and mitochondrial reactive oxygen free radicals formation. Both
drug classes are commonly used in acute and chronic inflammatory and non-
inflammatory diseases of the gastrointestinal (GI) tract, where mitochondrial
dysfunction can also occur. Our research group investigates the potential role
of mitochondrial dysfunction in the inflamed and non-inflamed states of the
digestive tract in experimental and clinical settings. We also aim at investigating
the effect of drugs being commonly administered in these diseases. We perform
a comprehensive analysis of in vitro doseresponse effect of antibiotics and NSAIDs
using highresolution respirometry (HRR) in clinical and experimental tissue samples.
In parallel, simultaneous manifestations of intramitochondrial and microcirculatory
dysfunctions are monitored in a colitis model with particular interest in mucosal
barrier functions and composition of the microbiome; these are examined in the
presence and absence of various treatment combinations (antibiotics, antibiotics
and NSAIDs, respectively).
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Natural products play an importantrole in drug discovery because of their unmatched
structural diversity, amazing, and often complex structures. The aim of our group is to
perform purposeful research by rational selection of plant extracts and compounds
to be isolated, in order to obtain efficiently new secondary plant metabolites, which
are perspective for drug discovery. Literature data, ethnomedicinal knowledge,
results of screen investigations and metabolomic approaches are considered for
selection of plant species. Compounds are isolated from the very complex multi-
component extracts exhibiting efficacy in the used tests, with the aid of different
chromatographic methods by guidance of bioassay. The structures of the purified
compounds are determined by means of spectroscopic methods (NMR and MS).
The biological activity is usually investigated in collaborations.
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Recent advances in light microscopy have changed the way biological research is
conducted. The ability to acquire massive amounts of image data has given rise to
new fields such as high content screening (HCS) or 3D imaging, which promise to
open new doors both for basic research and drug discovery. However, with such
massive amounts of data comes a need for automatic analysis tools. Our research
concentrates on how human knowledge can be best integrated into intelligent
computer algorithms for automated microscopy. To reach this goal, we have
interest in image processing that is concerned with extracting biologically relevant
quantitative information in 3-4-5D imaging and multi-parametric machine learning
analysis that is necessary to make sense of this information. Recently, machine
learning algorithms have become a popular solution for analyzing large single
cell-based imaging scenarios. We concentrate on improving the state-of-the-art by
detecting unusual patterns corresponding to unknown phenotypes.
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Cancer is a leading cause of morbidity and mortality worldwide, and it is expected
that annual cancer cases will rise from 14 million in 2012 to around 22 million
within the next two decades. Resistance is a major factor promoting failure of
chemotherapy and there is an urgent need for new therapeutic strategies. By
following a natural product inspired drug discovery strategy, our group focuses
on novel chemical approaches to fight cancer and particularly multi-drug resistant
cancer. In this endeavor, we aim at the preparation of nature-inspired chemical
scaffolds that can act as chemo-sensitizers on resistant tumor cells, hence can be
used as non-toxic adjuvants in combination with chemotherapeutics. A broad scale
of interesting natural products is utilized as starting materials, e.g. well-known
antioxidants, insect hormones utilized as anabolic food supplements, etc. Thanks
to this and to our intensive international collaboration, an inspiring multidisciplinary
working environment awaits the candidates to join our team.
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Autophagy is a fundamental catabolic pathway in eukaryotic cells. During the main
route, portions of cytosol and organelles are captured into double-membrane
autophagosomes, which then fuse with lysosomes to deliver their cargo for
degradation and reuse. Our group is studying the role and mechanisms of autophagy
mainly using the popular animal model Drosophila. We are also working on related
trafficking pathways including endocytosis and crinophagy (secretory granule
degradation). In recent years, we have started experiments to understand the
regulation of lysosomal function.
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Sepsis remains one of the leading causes of death in the intensive care units which
necessitates the development of new diagnostic tools and novel, more efficient
therapeutic possibilities. The basic problem in sepsis is the discrepancy between
oxygen delivery and oxygen consumption which can lead to irreversible oxygen
extraction deficit and energy shortage. The cornerstone of acute care should be to
prevent, assess and treat oxygen debt globally. We propose that causative factors
and signs of oxygen deficit have to be examined together on microcirculatory, cellular
(endothelial) and subcellular (mitochondrial) levels in different shock-affected
organs (e.g. the intestine and lung) by employing sufficiently long-term, clinically
relevant experimental models. With this theoretical background, the major goal of
our study is to find optimal, clinically applicable manoeuvres for micracirculatory
recruitment and mitochondrial resuscitation to minimize the energy deficit of organs
during the septic response.
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Skeletal muscle is a highly dynamic tissue that can undergo successful regeneration
upon injury, and change in size in response to exercise, aging or due to diseases (e.g.
cancer cachexia, immobilization, or denervation). The muscle stem cells, satellite cells
are stimulated by local damage to proliferate extensively and form myoblasts that
will subsequently migrate, differentiate and fuse to form muscle fibers. Our research
aims are to study (i) the signaling pathways and mechanisms in myoblast migration,
differentiation, and fusion (ii) the role of exosomes in cell migration, (iii) the biology
of satellite cells. Moreover, we investigate the molecular mechanisms regulating
skeletal muscle mass, and we aimed to find new nanotechnological approaches
for the local treatment of muscle atrophy. Skeletal muscle has an important role in
whole-body metabolism, it accounts for 40% of adult human body weight, and about
90% of insulin-stimulated glucose uptake occurs in skeletal muscle. The vesicular
transport of GLUT4 glucose transporters is impaired in cases of insulin resistance
and type-2 diabetes mellitus leading to decreased glucose uptake of skeletal muscle
and increased blood glucose level. Our further aim is to study this mechanism and to
find new signaling pathways regulating glucose uptake of skeletal muscle. Our work
is mainly basic research and we have strong scientific collaborations with clinicians.
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Trillions of bacteria, fungi and viruses colonize the skin surface, collectively comprising
the skin microbiome. There is a continous interaction in between the microbas and
the different cells in the skin. Recent data suggest, that the skin commensal bacteria
play animportantrole in providing a protection against more harmful bacteria, and in
the regulation of skin immune system. Commensal bacteria can activate the different
cells in the skin to produce inflammatory mediators. However, it is not known, how
the skin cells can differentiate in between commensal and pathogenic bacterias?
How do we tolerate the great number of bacteria without inducing inflammation in
the skin? In special circumstances, the commensal flora has been suggested to play
arole in the induction or in the maintenace of chronic inflammatory skin diseases,
such as acne, rosacea or psoriasis. Important member of the skin's commensal flora
is the bacterium called Propionibacterium acnes (P. acnes). Even though it resides in
the pilosebaceous unit of the skin, under certain circumstances it may also play an
important role in the pathogenesis of acne, the most common inflammatory skin
disease. We investigate how and when this commensal microbe turns pathogenic
and how this bacterium influences the skin immune system.
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The human body is a complex ecosystems consisting of the host and its associated
microbiota made up of hundreds of beneficial commensal and disease causing
pathogenic and opportunistic pathogenic bacterial species. As modern human
lifestyles keep changing the ecological environment of the human microbiota at
an unprecedented pace, these bacteria respond to these changes with continuous
adaptation. A well known consequence of this process is the global antibiotic
resistance crisis which is responsible for over 700,000 deaths annually, primarily
driven by the emergence of multi-drug resistant opportunistic pathogenic bacteria.
In our laboratory, we develop novel technologies in the field of synthetic biology,
genomics and genome engineering for two complementary goals. First, to understand
the evolutionary dynamics of antibiotic resistance development, and second, to
develop novel therapeutic approaches designed to selectively target multi-drug
resistant pathogenic bacteria. Beyond asking fundamental scientific questions, we
are interested in the utilisation and commercialisation of our inventions.
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The general strategy to treat cancer relies largely on traditional chemotherapy using
small molecular drugs. Although conventional chemotherapy has a decent success
rate it frequently causes severe side effects and can even result in the evolution
of multidrug resistant cancer phenotypes. Nanoparticle based treatment of solid
tumors is regarded as a novel, attractive strategy to improve cancer therapy, since
approximately 10-200 nm sized materials are selectively accumulated in tumor tissues
due to the passive targeting effect, where many of them, especially metallic particles
can exert direct anti-cancer activity. Owing to their large surface area nanomaterials
can also serve as controllable delivery platforms of various cytatoxic drugs for active
tumor targeting. Our research group investigates the cellular and molecular events
behind the anti-cancer activity of different types of metal nanoparticles inin vitro and
in vivo animal model systems.
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The central nervous system is one of the most complex and meantime the most
sensitive part of our organism. For its proper function the central nervous system
needs a steady state environment which is largely provided by the neurovascular
unit. In this respect changes in functions of the neurovascular unit have important
consequences in causing or aggravating a large number of neurological diseases. The
main goal of our research is to understand the molecular mechanisms underlying
the function of the neurovascular unit under physiological and pathological
conditions. For this purpose, we use different in vitro models and in vivo two-photon
microscopy. On the one side, we investigate the role of neurovascular unit in the
formation of brain metastases and the mechanisms of migration of tumour cells
into the brain. On the other hand, we investigate how cellular components of the
neurovascular unit (brain endothelial cells, pericytes, astrocytes) communicate with
each other in neurological disorders associated with aging and with inflammatory
processes.
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Epithelial cells are essential orchestrators of organ physiology by determining
fluid and volume homeostasis and secreting many biologically active compounds
(including enzymes and mucins). Furthermore impaired epithelial function is
associated with a plethora of severe and potentially lethal diseases, such as cystic
fibrosis, or acute pancreatitis, whereas malignant epithelial transformation leads to
different forms of cancer. Thus, epithelial functions are extensively regulated, but
the details of these regulatory pathways are not well understood. | believe that the
detailed understanding of complex epithelial functions will lead to better treatment
of lethal diseases therefore in my research projects | focus on the physiological and
pathophysiological roles of pancreatic epithelial cells.
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How does our immune system distinguish between billions of molecules? What are
the main determinants of immune recognition? What factors explain that certain
people are more likely to get infections or cancer, while others are protected from
these diseases? My research group aims to answer these questions. We focus on the
adaptive immune system, which recognizes specific molecular motifs of pathogens,
cancer and our self-cells. While this system is extremely completed, it is controlled by
some less complicated laws, which we intend to characterize in detail. For example,
while one would expect that the immune system is more likely to recognize molecular
motifs that are highly dissimilar to our self-molecules, we showed that overly high
dissimilarity hinders immune recognition. Moreover, adaptive immune recognition
is largely influenced by diverse genetic factors resulting in variable susceptibility
to infections, cancer and autoimmune diseases. If you would like to take part in
untangling the complexity of adaptive immune recognition, don't hesitate to join us!
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The aim of our research group is to create new macromolecules from unnatural
building blocks (foldamers), of which 3D structure can be predicted and
programmed. Manipulating protein-protein, protein-membrane and protein-
carbohydrate interactions by these chemically well defined substances is a great
challenge and holds promise. While small molecule drugs can not effectively
decouple macromolecule interactions in general because of their geometry, the right
sized and often used antibodies have many disadvantages. We utilize foldamers as
artifical self-organizing protein mimetics to modulate protein interactions, to develop
diagnostic tools and novel antibacterial materials.
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Cancer is the leading cause of death in the developed world. According to estimates
from the International Agency for Research on Cancer, there were 8.2 million cancer
deaths in 2012 worldwide. Cancer research began as early as at the end of the 19
century, indicating the social efforts to control this devastating disease. In recent
years, the tremendous advances reached in molecular biology and genomics
has given further impetus to the development of this field. Among other things,
the recently developed high-throughput sequencing technology platforms have
generated massive amounts of genetic variation data from a huge number of cancer
samples. The collected data support the concept that cancer is a disease of our
genome, because in the majority of tumors tens or even hundreds of thousands of
mutations have been detected. These data also show that the spontaneous mutation
rate observed in normal cells is not sufficient to account for the high number of
mutations found in cancers. The key feature of cancer cells, allowing them to rapidly
evolve more and more new mutations, is the instability of their genetic material.
The long-term objective of our laboratory is to explore genetic alterations fuelling
malignant transformation by undermining the stability of the genome.
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Coordinated regulation of the actin and microtubule cytoskeleton is known to
play a pivotal role in the growth and proper navigation of neuronal axons and
dendrites that are necessary to the formation of a functional nervous system. One
of our major scientific interests is to gain a better understanding of the molecular
mechanisms of axonal growth and guidance by uncovering the role of the growth
cone cytoskeleton regulatory proteins. In addition, we are interested in the
mechanisms of myofibrillogenesis. Myofibrils are composed of repeated sarcomeres
that are extremely highly ordered macromolecular assemblies where structural
organization is intimately linked to their functionality as contractile units. Recently,
we developed a powerful nanoscopic approach that allowed us to determine the
position of 27 muscle proteins with a quasi-molecular localization precision, and
by means of template based protein structure modelling, we assembled a refined
I-band and H-zone model with an unparalleled scope and resolution. We aim
to combine this method with genetic approaches to investigate the molecular
mechanisms of sarcomere assembly during muscle development. Our studies are of
potential biomedical relevance as they may help to develop more efficient neuronal
regeneration methods, and to understand sarcomere assembly and function in
healthy and disease conditions.
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We are interested in the general principles of genomes evolution, that of the
evolution of organismal complexity, fungal development and their biotechnological
applications. Fungi are the most ubiquitous microbes in modern biotechnology
which, despite centuries of research, offer huge unharessed potentials. Qur
research focuses on gene regulatory networks underlying fungal morphogenesis
and the degradation of complex plant polysaccharides (e.g. lignocellulose).
Complex plant polysaccharides, such as lignin and cellulose, are the most abundant
repositories of sequestered carbon on Earth. Fungi can most efficiently reintroduce
this sequestered carbon into the carbon cycle, contributing a key step to ecosystem
functioning worldwide. However, the genes and gene regulatory networks that
underlie the fungal decomposition of complex plant biomass are unknown. Gene
regulatory networks are finely tuned circuits that regulate precise spatial and
temporal expression of genes. We use modern -omics, genetic, phylogenetic and
bioinformatic approaches to uncover the evolutionary origins and genetic bases of
fungal morphogenesis, multicellularity and to translate basic research results into
biotechnological applications.
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The cardiacelectrophysiology investigates the electrical changes of the heart, including
both the physiological and pathological functions as well as novel pharmacological
interventions. The cardiovascular diseases, and especially the arrhythmias are
leading cause of mortality. The arrhythmias have a complex underlying mechanism
where the intracellular Ca2+ handling plays a critical role. Therefore, the main aim
of our laboratory is the investigation of the physiological function of the cardiac Ca2+
handling, its role in different arrhythmias, and development of new pharmacological
interventions. A novel antiarrhythmic strategy could be the selective inhibition of the
cardiac Na+/ Caz+ exchanger that may decrease the excessive Ca2+ load of the cell,
additionally may have positive inotropic effect. The sinus-node as a primary rhythm
generator of the heart has an extremely complex electrophysiological mechanism, at
the same time, it could be involved in several types of arrhythmias. Our further aim
i the investigation of the Ca2+ handling in sinus-node cells under normal as well
as during pathological condition (e.g.: metabolic syndrome). It is well-known that
physical activity is healthy and significantly contributes to the normal physiology of
the cardiovascular system. Still, several times sudden cardiac death of competitive
athletes was observed where organic disease of the heart was not found. The
underlying mechanism of sudden death could be the abrupt disturbance of the
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normal electrophysiological function of heart, however the arrhythmia
mechanism is unknown. Therefore, further aim of our Institute is to
develop a reliable “athlete’s heart” animal model that provides data
regarding the electrophysiological changes during physical activity. Our
group investigates the alterations of the Ca2+ handling in the athlete’s
heart.
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We focus on bacterial pathogens and the problem of antibiotic resistance. We found
that multidrug resistance mutations in bacteria simultaneously enhance sensitivity to
other unrelated antibiotics (collateral sensitivity). This finding has led to the design
of new antibiotic cocktails. Using bacterial genome engineering, we aim to develop
novel resistance-free antibiotics. Finally, we study the evolution of adaptive immune
system in response to pathogens and cancer.

More details: http://www.brc.hu/sysbiol

TIBOR PANKOTAI

University of Szeged
Albert Szent-Gyurgyi Medical School
Institute of Pathology

RESEARCH AREA

Faithful repair of DNA double-strand breaks (DSB) is indispensable since improper
repair can lead to genome instability and subsequently to tumorigenesis. DSBS
can be repaired through different pathways, and the balance between the choice
of them must be tightly regulated to preserve genome integrity. DNA damage can
be considered as a harmful stressor in which various biochemical pathways are
activated, ensuring the proper DNA repair and cell survival. The main focus of the
project is to map the signalling circuit induced by DNA damage and to understand
how the malfunctional DNA repair can initiate tumorigenesis. In our experimental
setup, we will use state-of-the-art biochemical technologies and genomic mapping
in-a human cell culture model system, and we combine these with single-cell data
using super-resolution STORM microscopy. Additionally, with our experimental data,
we can verify the existence and the means of DNA damage-induced cell signalization
circuits and reveal the potential mechanisms of cellular communication. Although as
aprimary goal, the project aimed to unveil a basic research clue, identifying key steps
in the repair process can help us to recognize new anti-cancer therapeutic targets,
thereby also contributing to the development of novel drugs in tumor therapy.
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Metabolism is central to life as it provides the building blocks and energy for all
biological processes. While its fundamental tasks are highly conserved across all
life forms, there are substantial differences in the details of how metabolism works
across species and individuals. Humans are no exception. Any two of us show
large metabolic differences and many diseases are known to involve changes in
metabolism. However, not all metabolic differences are harmful and identifying
those that impact human health is of paramount importance for medicine. Our
laboratory uses computational approaches to study the variation of metabolism both
within human populations and between different species. Our goal is to uncover the
signatures of natural selection acting on human metabolism and thereby increase
our understanding of healthy and diseased states.

For more details, see www.brc.hu/sysbiol/.
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The cardiopulmonary research laboratory performs scientific activities in various
fields of cardiopulmonary physiology and pathophysiology by using translational
animal models of lung diseases and performing assessments in clinical environment.
A research area is focusing on the involvement of the pulmonary hemodynamics
and lung vasculature in various respiratory diseases. We clarify the mechanisms
respansible for the lung function deteriorations with a particular focus on the
cardiopulmonary interactions. Further research focuses on the characterization
of the pulmonary consequences of general anesthesia in various animal models
and in dlinical environment. Improvement of patient monitoring is essential for
the optimization of patient management in anesthesia and intensive care settings.
Analyses of the expired gases has great importance in respiratory patient monitoring.
Thus we analyze the within-breath dynamics of CO2 exhalation by using capnography
to gain insights into the ventilation-perfusion matching. Further research focuses on
the pulmonary manifestations of type-2 diabetes mellitus (T2DM) that presents major
public health concerns. We characterize the changes in airway function and clarify the
deteriorations in the viscoelastic properties of the pulmonary parenchyma, which may
be a consequence of lung volume loss, interstitial edema, proliferation, and the effect
of advanced glycation endproducts and their interaction with receptors.
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Acute pancreatitis is a sudden inflammation of the pancreas which can have mild or
severe course. Unfortunately, the latter form still has an unacceptably high mortality.
The reason for this is, at least in part, due to the facts that the pathomechanism of
acute pancreatitis is unclear and we have no specific treatment of the disease. The
main aims of our group are to investigate the roles of various inflammatory factors,
mitochondria and the recently identified pancreatic ductal cells in the development
of acute pancreatitis. Our hope is to eventually open up new therapeutic possibilities
in acute pancreatitis.
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Diastolic dysfunction and left ventricular hypertrophy are characteristic features of
chronic heart failure in the early phases. With the progression of cardiac fibrosis,
systolic dysfunction also develops leading to the late phases of chronic heart failure.
Common causes of chronic heart failure are arterial hypertension, chronic kidney
disease (CKD), metabolic syndrome, oncologic treatments such as chemotherapy
and/or radiotherapy-induced cardiotoxicity forms. Our aim is to investigate
and compare the molecular mechanisms of heart failure forms developed as
a consequence of different underlying diseases. The identification of the early
predictors and prevention of hypertrophy and fibrosis by the administration of
protective agents are relevant research perspectives both experimentally and
clinically. In our experiments, we investigate the heart function and morphology,
the molecular changes in the cardiac microRNA/mRNA profiles and downstream
targets as well as the circulating marker molecules, and we test new agents for the
prevention of heart failure. Mareover, the hypertrophic heart is more prone to
ischemia. In industrialized countries, acute myocardial infarction is the leading cause
of mortality. Therefore, the ischemic adaptation of the hypertrophic and fibrotic
heart is also the focus in our disease models.
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Key to the long-term survival of the nervous system s its resilience towards unwanted
environmental effects coupled to plasticity and regeneration following adverse
events. Nerve injuries, traumatic spinal cord and brain injury, neurodegenerative
diseases, viral infections, and certain chemotherapeutic agents all compromise the
integrity of the nervous system. Injury, for example, results in short-term cell death
and degeneration of neurites in the vicinity of the injury, which in turn may lead to
inflammation and neurodegeneration that can last for years, damaging other cells.
Debris and dead cells that form after injury are cleared by glial cells, which make up
half of the nervous system. Without removal of debris by microglia, which represent
the major phagocyte population in the brain, secondary damage may be much more
sustained and severe than with normal phagocytic activity. Therefore, it is important
to understand the regulation of glial phagocytosis after nerve injuries. Our working
group studies glial phagocytic processes and membrane-limited degradation
pathways involved in lysosomal degradation of extracellular cargoes such as axonal
debris and internal cell constituents such as regulatory proteins, in the nervous
system of Drosophila melanogaster or fruit fly. The ensheathing and wrapping
glia of Drosophila have similar phagocytic function to microglia and use a similar
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The genome programs of the past decades have provided an enormous amount of
information about the human genome and how this information is translated to the
“language of life". This knowledge is essential for understanding the pathogenesis of
human diseases at the molecular level and, in fact, is currently being used to develop
novel diagnostics and therapeutic modalities. Our workgroup identifi es novel
pathogenic mutations that result in rare monogenic human diseases. By performing
functional analyses of these mutations, we attempt to understand how their mode
of action leads to human disease. In anather project, we investigate the genetics and
molecular susceptibility factors of multifactorial human skin diseases, with a primary
focus on psoriasis. We are also engaged in the investigation of non-coding RNAs. In
particular, we analyze the role of the PRINS mRNA-like non-coding RNA, which was
previously identifi ed by our workgroup, in cellular stress responses and in various
human diseases. In the last few years our research group has joined the Hungarian
Brain Research Program (NAP Project) and as the member of the clinical branch
we are engaged in the identification of genetic factors in neurodegenerative human
diseases. This work has already yielded several new results for the field.
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phagocytic receptor as mammalian glia. The genetic toolkit and neural
complexity of Drosophila allows us to obtain results that are relevant in
vivo, more rapidly in contrast to those obtained in cell cultures and that
are potentially translatable to mammals.
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Our research is characterized by a combination of technically challenging
electrophysiology, molecular biology, imaging and anatomy in pursuit of the
function of cell types and their synapses in the human and rodent cerebral cortex.
We discovered the cellular source (neurogliaform cells) of slow, GABAB receptor
mediated inhibition in the cerebral cortex. Subsequently, we discovered the
mechanism of this slow inhibition as single neuron driven nonsynaptic or volume
transmission of the neurotransmitter GABA. In addition, our experiments assigned a
new, excitatory role to axo-axonic cells, which were considered as the most specific
inhibitary neurons of the cortex. Our commitment to cutting edge methodology
recently resulted in recordings from identified interneurons in completely
unaesthetized, freely behaving rodents and identified the first ripple-like oscillatory
events in the neocortex and their cellular structure. We initiated a research program
in 2004 for multiple patch clamp recordings in slices taken from the human cerebral
cortex leading to the first recordings of human synaptic interactions and showing the
existence of Hebbian networks in the human cerebral cortex.
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Genome integrity is crucial for all living organisms. If damaged DNA is not promptly
repaired, the mutations ultimately lead to the development of cancer. Defective
repair can also cause immunodeficiency, neurodegenerative disorders and
premature ageing. The range of DNA lesions require diverse signaling and repair
pathways to shape the DNA damage response. This involves changes in nuclear
dynamics including alterations in chromatin structure, nucleocytoplasmic transport
and protein activities. ADP-ribosylation is one of the earliest post-translational
modifications appearing upon DNA damage. Its effects are numerous. One of it
functions is to relax chromatin at the sites of DNA damage, facilitating the access
of DNA repair processes to the lesions. Our findings indicate that nuclear dynamics,
mRNA metabolism and chromosome organization strongly depend on nuclear
ADP-ribosylation reactions and their crosstalk with other signaling pathways. Its
deregulation impairs DNA repair and is implicated in cancer. At the bedside, the
inhibition of ADP-ribosylation by drugs is used to treat cancer with certain gene
mutations. Our research goal is to characterize novel molecular mechanisms that
regulate the DNA damage response, including nucleocytoplasmic transport, mRNA
metabolism and chromatin architecture. We study novel cancer relevant mutations
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that are sensitive to ADP-ribosylation inhibitors, which could be
potentially used to treat tumors carrying such mutations. Furthermore,
we investigate the molecular basis of a novel DNA damage-induced
nuclear export mechanism that regulates ADP-ribose metabaolism.
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Sudden cardiac death is among the leading causes of mortality worldwide. Therefare
to better understand the mechanisms of sudden cardiac death and consequently to
introduce effective preventive measures represent extremely important issues in the
field of public health care. Sudden cardiac death may occur due to cardiac ischaemia,
adverse reaction following drug treatment is associated with diseases like heart
failure, congenital diseases or can develop in top athletes due to excessive exercise
and/or doping. These cases can manifest due to electrophysiological malfunctions
of the heart as a consequence of disturbances in cardiac transmembrane ion
channel function including various types of potassium channels. Qur research
team focuses on investigations on the physiology and pathophysiology of these ion
channels including pharmacological modulation and possible prevention of cardiac
arrhythmias in general, achieving international attention worldwide.

SZILVIA VESZELKA

Biological Research Centre Szeged
Institute of Biophysics

RESEARCH AREA

Pharmaceutical treatment of most disorders of the central nervous system,
including neurodegenerative diseases and brain tumors, is restricted due to the
poor penetration of drugs across the blood-brain barrier, the major entry route
for therapeutic compounds to the central nervous system. The great majority of
neuropharmaceutical candidates, hydrophilic molecules, biopharmaceuticals, and
efflux transporter ligands have a low permeability across the blood-brain barrier.
Biocompatible and biodegradable drug targeting systems, so-called nanocarriers
hold a great promise. Nanovesicles which can encorporate drug cargos and present
on their surfaces ligands for blood-brain barrier endogenous nutrient transporters
achieve increased spedificity and efficacy for drug delivery across the blood-brain
barrier. Combination of such ligands is a novel and innovative idea which could
contribute to develop systems for better treatment of central nervous system
diseases.
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Our main research interest is the experimental and clinical investigation of the
pathomechanism and possible therapeutic targets of neurological diseases. With
the aid of MR imaging and electrophysiological recordings we search for the
characteristic features of multiple sclerosis, Alzheimer's disease, Parkinson’s disease
and given headache disorders. From cerebrospinal fluid and from blood samples
we determine biomarkers, which could help the diagnosis confirmation and provide
details about the course of the diseases. In genetic studies, we investigate the genetic
background of multiple sclerosis and Parkinson’s’ disease. The foundation of these
experiments is our Biobank of human tissue samples, which we collect continuously.
In our animal models we examine the molecular background of neurological
disorders, particularly the protective effects of kynurenic acid derivatives. The
kynurenine system is our main research target, which is involved in the patho-
mechanism of numerous neurological disorders due to the modulatory effects on
glutamatergic neurotransmission. In previous experiments, these molecules were
effective in the experimental models of headache, Huntington’s disease, epilepsy
and stroke. Our aim is to further elucidate the mechanisms of effect and potential
therapeutic value of this molecules.
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Disruption of epithelial ion transport plays a central role in the development of many
diseases, such as cystic fibrosis or diarrhea. Research in recent years has shown
that altered ion transport processes are also involved in the pathomechanism of
inflammatory or cancerous diseases of the esophagus (eg Barrett's esophagus or
esophageal adenocarcinoma), although their role is not fully clarified. The incidence
of esophageal diseases is increasing worldwide, placing a huge and costly burden
on health-care systems. However, the pathomechanism of these diseases is largely
unknown, which makes it difficult to develop effective therapies. The goal of our
working group is to investigate the role of ion transport processes in the development
and progression of esophageal diseases and to identify novel therapeutic targets
that can be a promising starting point in the treatment of these diseases.
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Asa“central dogma” earlier itwas suggested that stress-induced protein denaturation
serves as a major stress-sensing machinery, which triggers the expression of the
molecular chaperone heat shock proteins (HSPs). We have introduced a new but not
exclusive cellular “membrane thermosensor” model, which predicts the existence
of membrane-associated stress sensing and signaling mechanisms. It proposes that
changes in the physical state and composition of lipid molecular species with the
concomitant destabilization/reorganization of membrane microdomains (“rafts")
can serve also as “molecular switches” to operate “cellular thermometers”. Using
mammalian cells and the fission yeast (S.pombe) as models we intend to elucidate
the mechanism of membrane-associated stress sensors, signaling pathways and the
interplay and networking of potential cellular stress survival strategies. Since HSPs
play a fundamental role in the pathology of several human diseases, understanding
the mechanism whereby mammalian cells can elicit a stress response may also be of
paramount importance for the design of novel drug molecules.
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Homeostasis and proper functioning of the central nervous system are largely
determined by the coordinated action of cells of the neurovascular unit. Formed by
microvascular endothelial cells, pericytes, glial cells and neurons, the neurovascular
unit controls the traffic of solutes and cells between the circulation and the brain
(blood-brain barrier function) and regulates cerebral blood flow in response to
local neural activity (neurovascular coupling). The neurovascular unit is involved
in several pathologies of the brain, including cerebral metastases and small vessel
ischemic disease. Recently, we have shown that a poorly characterized cell type,
namely cerebral pericytes possess significant pro-metastatic features, especially in
triple negative breast cancer. In addition, we observed constriction of capillaries
in the vicinity of metastatic cells and also cerebral microinfarcts, which seems to
be mediated by pericytes. Therefore, on the one hand, we aim to evaluate the role
of capillary pericytes in the regulation of blood supply, which is a highly debated
scientific question. On the other hand, we focus on the effects of cancer cells on
pericytes and other cells of the brain, to understand the mechanisms of tumour
cell-induced shaping of the metastatic niche.
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In spite of the impressive achievements in the treatment possibilities of malignant
disorders, cancers still have leading roles in mortality statistics worldwide indicating
the need for novel anticancer agents. Natural products and their analogs are
inexhaustible source of drugs candidates. The main aims of our group are to identify
potential lead molecules by screening isolated and synthetic compounds for their
anticancer properties. In vitro cell culture based studies are performed in order
to characterize the cancer selectivity and the mechanism of the action of the most
promising hits.
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Psoriasis is a common, chronic inflammatory, immune-mediated skin disease
characterized by red, scaly patches. The psoriaticinvolved skin is mainly characterized
by hyperproliferation of epidermal keratinocytes and infiltration of immune cells.
Although nowadays the number of therapeutic options is increasing, however, there
is currently no solution to prevent the recurrence of symptoms after the suspension
of the therapy.

The disease is characterized by the fact that the invalved skin areas are well separated
from the clinically uninvolved, healthy-looking skin areas. Furthermore, even a
number of cellular and extracellular abnormalities are present in the uninvolved
skin areas. However, the main characteristic mechanisms of involved skin such as
hyperpraliferation of epidermal keratinocytes and infiltration of immune cells, are
not observed in uninvolved skin. Our previous studies suggest that abnormalities of
the uninvolved skin on one hand can predispose to the development of symptoms,
on the one hand, alterations of the uninvolved skin can be protective factors and
mechanisms as well. These alterations can contribute to the special balanced, so-
called pre-psoriatic condition. Studying these protective mechanisms is a novel
approach in psoriasis research. Recurrence of the psoriatic lesions may potentially
be prevented by a better understanding of the changes that can maintain the
uninvolved state.
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Transition from simple to complex multicellularity was a giant evolutionary
innovation in the history of life. Mushroom-forming fungi are ideal model organisms
of complex multicellularity: they start their lifecycle as unicellular spores thus
developing multicellular filaments followed by formation of a complex fruiting body
structures with various fungal tissues in the sexual cycle. Complex multicellularity
appeared multiple times independently (convergent origins) in the fungal kingdom
via unique mechanisms. In contrast, yeasts are secondarily simplified organisms with
multicellular ancestors. They spend most of their life cycle as unicellular organisms
but retain the genes for multicellular complexity. The potential for yeast-like growth
(i.e. genetic toolkit) evolved early in fungal evolution but the transitions to yeast-
like lifestyle happened much later multiple times and yeast-like growth became
dominant independently in distantly related clades. To gain deeper insight into
such evolutionary innovations we examine genome-evolution, differences in gene
expression and reconstruct gene regulatory networks with comparative genomics
and -transcriptomics and lab experiments. Investigating the genetic and molecular
background of fungal plant cell wall degradation is also among our research interests.
Lignocellulose decomposition is one of the most industrially exploited fungal traits
(e.g. in bioethanol production). Our goal is to reconstruct gene regulatory networks
that underlie plant biomass degrading fungal extracellular enzyme biosynthesis.
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Investigation of peptide carriers on culture models of biological barriers

Targeted delivery of protein drugs into cells and through biological barriers to
achieve a more effective therapeutic effect is an area of intensive research. Several
strategies exist already for delivery to the intracellular space, however the drugs
that enter by endocytosis are unable to be e ective due to entrapment in vesicles
or degradation by lysosomes. We are investigating carriers that can be conjugated
to a peptide or protein drug to enter cells and avoid lysosomal degradation. The
aim of the research is to investigate these peptide carriers in culture models of
different biological barriers for the delivery of large biomolecules. In this work,
comparative study of several peptide carriers are performed on the culture model of
endothelial and epithelial barriers, such as the blood-brain barrier, cornea-, lung-,
and intestinal epithelium. In our experiments, we characterize the viability, integrity,
and morphological changes of intercellular junctions of the cell layers. We study the
intracellular localization of peptide carriers as well as their penetration through cell
layers. Furthermore, passage of fluorescent proteins loaded into peptidetargeted
nanoparticles through barrier models is tested. The expected results may contribute
to the development of new types of carrier systems for the delivery of drugs or
biopharmaceuticals across biological barriers, which may contribute to a better cure
for diseases.
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Metal nanoparticles have a great potential in cancer treatment due to a broad
spectrum of anti-cancer activities. Nano-sized materials are able to accumulate
in the tumor tissue owing to the fenestrated endothel of the tumor blood vessels.
Moreover, the large specific surface of nanoparticles can be functionalized with
tumor-specific ligands to achieve active tumor targeting. Among metal nanomaterials,
silver and gold nanoparticles are the most promising entities for oncotherapeutic
applications. Silver nanoparticles induce apoptosis in tumor cells by triggering the
production of reactive oxygen species, whereas gold nanoparticles potentiate the
efficacy of ionizing radiation, thus possess radiosensitizing activity on tumor cells.
Metal nanoparticles are also excellent combinational partners of chemotherapeutic
agents and of different treatment modalities. Besides the tumor-targeting activity of
nanoparticles, nano-sized materials can be used to modulate the cancer promoting
activity of other cell types such as cancer-associated fibroblasts and tumor-
associated macrophages in the tumor microenvironment, thus we examine how
metal nanoparticles affect the paracrine cross-talk between cells in the tumor tissue
in order to attenuate tumor progression, invasion and dissemination.
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Functional and morphological changes within mitochondria and their altered
interaction with other organelles are suggested to play a critical role in the
pathogenesis of various diseases associated with life-threatening organ dysfunction.
Some of them, such as sepsis and ischaemia/ reperfusion-induced injury (I/R) have
more recently become an intensively developing field of basic research. Our main
purpose is to investigate the underlying mitochondrial and cellular mechanisms
involved in the corresponding animal model of diseases.
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Organelles of eukaryotic cells represent an intricate network the members of which
are connected with each other either via vesicular transport processes or permanent
physical contacts. Significance of the latter type of organellar communication (the
so-called membrane contact sites) has only been recognized in the last decade.
The complex, dynamic endomembrane system plays a pivotal role in normal cell
physiology and its proper function requires the concerted action of several proteins.
Main research focus of our group is the investigation of genes and proteins involved
in vesicular trafficking routes chanelling to the lysosomes, the central degradative
organelles of cells. Members of the Sorting nexin (Snx) protein family play important
roles in numerous points of the endolysosomal system. All Snx proteins contain the
lipid-binding PX-domain that enables them to associate with organellar membranes
where they utilize other protein domains to take part in versatile molecular events.
However, exact cellular functions of many Snx proteins are currently unknown, and
importantly, some of these proteins are involved in the pathogenesis of human
diseases. Most of the Sorting nexins are evolutionarily conserved, offering the
possibility to investigate their functions in model organisms. We use various fruitfly
tissues to study the molecular functions of the less well-characterized Snx proteins in
the endolysosomal system. Our current focus is on the investigation of the function
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of Snx25, a known membrane contact site protein, which is involved in
a human hereditary neurodegenerative disease. Our results show that
the mutation of the fruitfly counterpart of this gene leads to severe
defects in the endosomal maturation process of the highly endocytic
larval nephrocytes. However, the exact mechanism of this phenomenon
is currently not known.
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The pharmaceutical treatment of central nervous system disorders is far from
satisfactory due to the poor penetration of drugs to the brain tissue. The blood-brain
barrier is the major obstacle to prevent potential neuropharmaceuticals to reach
their targets. Nanosized drug carriers, or nanoparticles are in the focus of research
efforts to develop successful drug delivery systems for the central nervous system.
Drug loading to nanoparticles alone is not enough for successful delivery of drugs to
the brain. In order to elevate the permeability of nanocarriers across the blood-brain
barrier a specific targeting is needed. Influx transport systems are highly expressed
on the cerebral endothelium in contrast to blood vessel endothelial cells of other
organs. Nanoparticles targeted by the ligands of these transporters may better dock
to the luminal surface of brain microvascular endothelial cells resulting in better
cellular uptake into the cells and penetration of the cargo across the blood-brain
barrier. Blood-brain barrier dysfunction and inflammation play central role in the
pathomechanism of many central nervaus system disorders. Protection of the blood-
brain barrier, the inhibition of causal factors of the brain microvascular breakdown
offers an innovative therapeutic target of brain diseases. Several studies confirm that
long-term treatment with non-steroidal anti-inflammatory drugs such as ibuprofen
reduces the risk of Alzheimer's disease by the inhibition of inflammatory cascades.
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Since the beginning of modern neurascience it is a primary desire to understand the
human cerebral cortex. How neurons build up networks and how they are able to
serve higher brain functions such as cognition, complex perception, decision-making
or language is still a mystery yet to be solved. The research of human brain mainly
approached with noninvasive low resolution brain-imaging technologies or scalp
electrode based techniques. We still are missing the information on the intricate
organization of human neuronal networks. To date substantial data have been
acquired from animal models investigating the physiological mechanisms. However,
research on human neural circuits are more challenging due to lack of suitable
tissue. Human neurons are not “scaled-up” versions of rodent or primate neurons,
but have unique structural and functional properties. Our results, apart from
deepening our understanding of basic features and mechanisms neuronal circuits
and connections, can also provide a basis for development of proper therapies for
neurodegenerations.
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The serious peripheral side effects of long-term administration of
ibuprofen limits its clinical applicability. Formulation of ibuprofen with
targeted nanocarriers increases the brain specific penetration of the
drug and at the same time reduces treatment doses and peripheral
side-effects. The expected new results contribute to the development of
new targeted nanocarrier systems for better brain delivery of drugs and
to prevent and treat the diseases of central nervous system.
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Despite improving therapeutic options, cardiovascular diseases including
myocardial infarction remain the leading cause of death. Research aiming to reduce
heart damage is therefore of great importance. The heart has its own adaptive
response to the cardiac injury. Various procedures can enhance this response and
result in cardioprotection by reducing the injury. In addition to classical pre- and
postconditioning techniques, our research group investigates pharmacological and
non-pharmacological cardioprotective approaches and molecular mechanisms
to alleviate cardiac injury. Certain metabolic diseases (e.g. hypercholesterolemia,
diabetes) increase the risk of myocardial infarction, directly impair cardiac function
and interfere with the heart's adaptive response to myocardial infarction. Our
research focuses on the adverse effects of metabolic diseases as cardiovascular
risk factors on cardiac function and adaptive response. We comprehensively
analyse molecular changes with genomic and proteomic approaches, then we
elucidate them in detail by focused studies. We also conduct experiments regarding
pharmacological and non-pharmacological interventions to affect these undesirable
molecular changes and to mitigate adverse cardiac effects.
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Sepsis is one of the most challenging diseases in intensive care, with a high mortality
rate despite modern, costly therapies. The septic disease process is an uncontrolled
inflammatory response to infection, leading to the development of life-threatening
multi-organ failure. The main difficulty in the therapy of sepsis is the heterogeneity of
organ damage and the dynamic variability of the septic response, which significantly
complicate the diagnosis and the use of effective OTC therapies. Nowadays, the
main goal of clinical care is to eliminate the infection and, if necessary, to use
organ-supportive therapies, which are nat sufficient in themselves. The focus of
our experiments is on new therapeutic strategies that may be able to correct the
global oxygen and energy deficits that are most responsible for the development of
multi-organ failure and to restore oxygen dynamic balance. In addition to reducing
the inflammatory response, our therapeutic goal is to improve the function of the
main elements of oxygen transport: macro- and microcirculation; and mitochondrial
oxygen consumption, the key to energy production.
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Therecentemergence of the field of systems biology broughta new erainthe research
of evolution. The novel methods and largescale datasets enable the systematic
exploration of the elements of biological systems and the interactions between
them. Our group is particularly interested in studying the evolution of metabolism.
By measuring the intracellular metabolite levels, that is, the metabolome in different
yeasts we can assess how fast metabolism evolves and what are the driving forces
behind its evolution. We are also studying the evolution of the metabolic network,
that is, how can organisms gain novel enzymes and biochemical pathways to better
adapt to the environmental conditions. We utilize this knowledge for strain design
by discovering genetic modifications that can boost the microbial production of
chemicals with industrial importance.
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Genomics is the study of the structure and function of genome. The genome
sequences of many organisms have now been determined. It has also been
described that the mammalian genomes contain approximately 22,000 protein-
coding genes, however, they only represent about 1% of the genomes. It has also
been demonstrated, that almost the entire genome is transcriptionally active at
both DNA strands. More and more results show that the non-protein coding RNAs
have a very important role on the regulation of gene expression, on various post-
transcriptional processes and on the translation. Our research projects focus on
the analysis of various viruses (e. g., Herpes simplex virus, Varicella Zoster virus,
Vaccinia virus, etc.). We examine the gene expression profiles and transcriptional
complexity of these viruses, and also use them as model organisms for the study
of our Transcriptional Interference Network (TIN) hypothesis, which propose a
novel layer of genetic regulation, and is based on the interactions between the gene
activities via the mechanisms of transcriptional read-through between convergent,
divergent and parallel gene pairs. For these, we apply state-of-the-art sequencing
and bioinformatics techniques, as well as other cutting edge technologies such as the
(rispR-Cas9/dCas9 techniques, with which we generate genetically modified viruses
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or inducible gene expression. Our group also has bacterial- fungal- and
human genomics projects (analysis of the genetic background of major
depression, Alzheimer’s Disease) by applying exome-, transcriptome-,
methyl- and ChIP-seq techniques.
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Scherf, B.G., Roska, B. (2009) Genetically timed, activity-sensor and
rainbow transsynaptic viral tools. Nat Methods 6(2): 127-30.
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RENATA TOTH

University of Szeged
Faculty of Science and Informatics
Department of Microbiology

RESEARCH AREA

Besides the bacterial flora, several fungal species are also long-term occupants of
the oral microbiota. Among these, Candida are the most abundant species. Although
the role of the human bacteriota and virome is well characterized, less is known
about the composition of the mycobiota, let alone its role in the host. Therefore, one
purpose of our project is to examine how do normal oral epithelial cells respond to
the presence of commensal Candida species. We aim to explore their recognition,
the corresponding signal transduction mechanisms and potential effector functions
in the presence of various fungal stimuli. Since the last decade, numerous studies
report alterations in the diversity of the oral microflora of immunocompromised and
cancer patients (e.g. with oral squamous cell carcinoma), allowing the overgrowth of
opportunistic pathogenic species (such as C. albicans and C. parapsilosis). Besides
the increased probability of oral candidiasis in these patients, the abnormally altered
microbiota might also influence the underlying diseases' progression. In addition to
investigating the immune response regulatory effect of normal oral epithelial cells,
we further aim to examine the potentially altered immunomodulatory effects of
oral squamous cell carcinoma cells and to explore signaling routes that might be
associated with tumor progression following fungal stimuli.

MATE VAGVOLGYI

University of Szeged
Faculty of Pharmacy
Institute of Pharmacognosy

RESEARCH AREA

Bioactive natural compounds and their semi-synthetic derivatives represent a
highly promising treasury of potential new drugs. Two particularly interesting
naturally occurring, pharmacologically active compound groups are ecdysteroids
and protoflavonaids. Ecdysteroids are present both in flora and fauna. In mammals,
they are non-toxic compounds that can exert numerous beneficial non-hormonal
bioactivities, such as anabolic and adaptogenic effects. Besides, our research group
has discovered the particular property of notably less polar ecdysteroid derivatives
to sensitize the drug resistance of both multi-drug resistant (MDR) and non-MDR
cancer cells towards various chemotherapeutics. The pharmacological potential of
protoflavonoids is also wide-ranging. They are intensively studied for their antitumor
effects, which stem from their representatives’ cytotoxic nature and their inhibitory
effect on specific DNA damage response mechanisms (ATR-dependent signaling),
through which they can enhance, e.g., the activity of cisplatin. Besides, considerable
evidence has been revealed in recent years (e.g., inhibition of xanthine oxidase
enzyme, antiviral activities) suggesting that the pharmacology of protoflavonoids
might exceed their antitumor potential. The focus of our research efforts is on
the structural optimization of compounds of the outlined groups with therapeutic
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potential, according to which semi-synthetic modifications are made on
the molecules, which may result in the improvement of their chemical-
physical parameters, the enhancement of their biological effects and/or
the reduction of their potential disadvantageous side effects.

SELECTED PUBLICATIONS
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468-471.
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GABRIELLA VARGA

University of Szeged
Albert Szent-Gyorgyi Medical School
Institute of Surgical Research

RESEARCH AREA

The extracorporeal circulation (ECC) can be lifesaving in conditions, accompanied
by severe acute respiratory or circulatory failure, but the ECC related complications
limit the application of the technique, and this reduces the group of patients who
can benefit from the ECC treatment. Moreover, the complications frequently affect
vital organs (kidney, brain, heart) and as a result long lasting aftercare can be
necessary or in case of the most severe cases, it might even cause the death of the
patient. Our main purpose is to develop and establish animal models, which will
be suitable to the examination of inflammatory processes that play critical role in
the pathomechanism of the ECC related complications. The other aim is to develop
an innovative treatment method, the trans-oxygenator methane administration to
moderate ECC associated complications.

EDIT WEBER

University of Szeged
Albert Szent-Gydrgyi Medical School
Department of Medical Chemistry

RESEARCH AREA

Protein-protein interactions play an important role in a number of therapeutically
relevant pathaphysiological processes. These interactions include large protein
surfaces; hence their modulation is challenging. While small-molecule drugs cannot
effectively decouple macromolecule interactions in general because of their small
size, the right sized and often used antibodies have many disadvantages. Thus,
proteomimetic compounds and innovative drug development trategies are required.
The aim of our research group is to create new proteomimetic macromolecules from
unnatural building blocks (foldamers), of which 3D structure can be predicted and
programmed. Manipulating protein functions by these chemically well-defined
substances is a great challenge and holds promise. We utilize foldamers as artificial
self-organizing proteomimetics to modulate protein-protein interactions or to
develop diagnostic tools. Our targets are proteins that have a key role in tumour
development and progression. We aim to design foldamers that can bind to our
target proteins and are able to inhibit their interactions, thereby modulating their
function. Our goal is to construct new foldamers which can inhibit tumour growth
in cells.
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FANNI DZSUBAK

National Academy of Scientist Education,
Tt year

University of Szeged,
Albert Szent-Gydrgyi Medical School,
1t year

ANDRAS ZSOMBOR
GRESCHIK

National Academy of Scientist Education,
1t year

University of Szeged,
Albert Szent-Gydrgyi Medical School,
2" year

ANDRAS GULYAS

National Academy of Scientist Education,
Tt year

University of Szeged,
Albert Szent-Gydrgyi Medical School,
Tt year

ALEXANDRA DORA
GYEMANT

National Academy of Scientist Education,
1 year

University of Szeged,
Albert Szent-Gydrgyi Medical School,
1t year

LUCIEN LEMAITRE

National Academy of Scientist Education,
Tstyear

University of Szeged,
Albert Szent-Gyérgyi Medical School,
Tstyear

CSONGOR BENCE
LUDANYI

National Academy of Scientist Education,
Tt year

University of Szeged,

Albert Szent-Gyorgyi Medical School,

2M year
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STYEAR STUDENTS

Szent-Gydrgyi Mentor: Tibor Pankotai

Theme of research: Next generation sequencing based
analysis of the Hungarian tumour related diseases for
increasing the therapeutic efficiency.

Language: English/intermediate, German /advanced

Szent-Gyorgyi Mentor: Marta Julianna Sarkozy

Theme of research: Investigation of therapeutic targets
and molecular mechanisms of heart failure developed as a
complication of oncological treatments in rodent models
Language: English/intermediate

Szent-Gydrgyi Mentor: Marta Julianna Sarkozy

Theme of research: Investigation of therapeutic targets
and molecular mechanisms in uremic cardiomyopathy
models

Language: English/advanced

Szent-Gydrgyi Mentor: Maté Manczinger

Theme of research: Systems biology analysis of the
immune recognition of pathogens and cancer
Language: English/advanced

Szent-Gydrgyi Mentor: Maria Deli

Junior mentor: llona Grof

Theme of research: Examination of the maturation of the
blood-brain barrier properties on a human stem cell based
model.

Language: English/advanced, German/intermediate

Szent-Gydrgyi Mentor: Gabor Tamas
Theme of research: Network roles for identified neocortical
Language: English/intermediate
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BENJAMIN PASKUJ

National Academy of Scientist Education,
1t year

University of Szeged,
Albert Szent-Gyorgyi Medical School,
2" year

ZSOFIA ILONA PISZMAN

National Academy of Scientist Education,
1t year

University of Szeged,
Facfulty of Pharmacy,
2" year

DOROTTYA ANNA
SZAFIAN

National Academy of Scientist Education,
1t year

University of Szeged,

Faculty of Science and Informatics, Biology,
1t year

ZORKA SZOLLAR

National Academy of Scientist Education,
1t year

University of Szeged,
Albert Szent-Gydrgyi Medical School,
1t year

MARK VIKTOR TRESZTIAN

National Academy of Scientist Education,
1t year

University of Szeged,
Faculty of Science and Informatics, Biology,
1tyear

BOTOND DAVID VINCZE

National Academy of Scientist Education,
1t year

University of Szeged,

Albert Szent-Gyorgyi Medical Schoal,

1t year

Szent-Gyorgyi Mentor: Istvan Baczkd

Theme of research: Investigation of the cardiac
electrophysiological effects of SGLT1and
SGLT2 inhibitors

Language: English/intermediate

Szent-Gyorgyi Mentor: Rita Ambrus

Theme of research: Development of pulmonary
pharmaceutical preparations for the treatment of chronic
lung diseases using technological procedures to form
micro- and nanoparticles

Language: English/advanced

Szent-Gydrgyi Mentor: LaszI6 Nagy

Theme of research: Investigating the role of conserved
transcription factors in the regulation of complex
multicellular structure formation in mushroom-forming
fungi

Language: English/intermediate, German/intermediate

Szent-Gyorgyi Mentor: Tibor Pankotai

Theme of research: Identify potential biomarkers by
next-generation sequening and bioinformatics based data
analysis

Language: English/advanced

Szent-Gyorgyi Mentor: Tamas Martinek

Junior mentor: Zséfia Heged(s

Theme of research: Development and Application of
Biomimetic Systems targeting pharmacologically relevant
proteins

Language: English/intermediate

Szent-Gydrgyi Mentor: Csaba Pal

Theme of research: The future antibiotics induce multidrog
resistance: hypothesis

Language: English/intermediate, German/advanced



BARBARA AMBRUS

National Academy of Scientist Education,
2M year

University of Szeged,
Albert Szent-Gydrgyi Medical School,
2" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH
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2\ YEAR STUDENTS

Szent-Gydrgyi Mentor: Zsuzsanna Bata-Csorg6
Junior mentor: Renata Bozo

Specialization: dermatology, psoriasis
Language: English/advanced, Italian/advanced

AMBITIONS AND CAREER GOALS

Psoriasis vulgaris is an immune-mediated, multifactorial, chronic skin disease, which
is primarily caused be the hyperproliferation of keratinacytes and the infiltration
of immune cells. There are several therapies with a short-term effect but there
is no available treatment strategy which could entirely prevent the recureence/
spread of the disease. Psoriasis is characterized by well-demarcated, scaly plaques
and uninvolved, healthy-looking skin, referred to as non-lesional (NL) skin. There
is now strong evidence that non-lesional (NL) psoriatic skin, despite its normal
appearance, represents an intermediate state between healthy and lesional skin.
Extracellular matrix could play an impartant role in maintaining skin in NL condition,
and the molecular changes in NL skin is a completely new approach. Thereby
the aim of my research is to examine the changes of extracellular matrix and its
regulating mechanisms in NL skin, which could be responsible for maintaining the
NL phenotype. Proteases and protease inhibitors are known to play role in the
regulation of extracellular matrix components, therefore our aim is to compare the
expression of proteases and protease inhibitors in lesional, non-lesional and healthy
skin.

GERGO ZALAN BIRO

National Academy of Scientist Education,
2" year

University of Szeged,
Albert Szent-Gyérgyi Medical School,
2" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

As a member of the National Academy of Scientist Education | have the
opportunity to experience all the aspects of laboratory work, along with
its laborious and pleasurable side, and provides a strang background
for my future career as a doctor or a researcher, both academically
and socially. My long-term goal is not just to partecipate in a clinical
research, but to come up with own ideas, which humankind could
directly benefit from.

Szent-Gydrgyi Mentor: Tamas Csont

Junior mentor: Marton Pipicz

Specialization: Biochemistry, myocardial function
Language: English/intermediate, German/basic

AMBITIONS AND CAREER GOALS

Cardiovascular diseases are still the leading causes of death today. Obesity and its
associated, or isolated metabolic disorders (eg. hypercholesterolemia, diabetes)
have a negative effect on heart function and increase the risk of myocardial
infarction and reduce the heart's ability to adapt to heart attack. Some findings
indicate that the environmental effects on the mother can also cause alterations
in the offspring, such as abnormal heart function, which may be due to epigenetic
changes. However, the effects of maternal high blood cholesterol on the hearts
of adult offspring have not been studied to date. One of the aims of our research
group is to investigate the cardiac function of the offspring of such mothers and
the adaptation of the heart to infarction in animal experiments. Furthermore, we
investigate whether hypercholesterolemia causes epigenetic changes in the heart
that may be associated with adverse cardiac effects, whether these are inheritable,
and if so, whether they can be reversed by medication or lifestyle interventions. We
hope that our research will contribute to a detailed understanding of the cardiac
effects of maternal metabolic abnormalities in the offspring and to the development
of treatment possibilities.

I would like to serve society as a specialist worthy of the title of Doctor
of Medicine, both in terms of expertise and humanity. In addition to
research, | am also attracted to clinical medicine, so I wish to combine
the two fields during my career.
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ZSOMBOR ESKUDT

National Academy of Scientist Education,
2M year

University of Szeged,
Albert Szent-Gyorgyi Medical School,
2" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

Szent-Gydrgyi Mentor: Aron Szabo
Specialization: Drosophila genetics, glial degradation
Language: English/intermediate, German/intermediate

AMBITIONS AND CAREER GOALS

One of greatest medical challenge today is the effective cure of people suffering
from a neurodegenerative disease. For most of these diseases there is no therapy
yet. In order to develop therapies it is important to understand which enzymes play
a role in autophagic processes after nerve injury. These enzymes are evolutionary
conserved, so this processes can be excellently examined in fruit flies (Drosophila
melanogaster). In our model animal we can see which factors are important in STAT
mediated autophagy. Our long time goal is the understanding of glial activation and
to have a better view on the early transcriptional response after injury.

BALINT ENDRE FEKETE

National Academy of Scientist Education,
2" year

University of Szeged,
Albert Szent-Gydrgyi Medical School,
2" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

As amedical student my goal is to do research that can be well translated
into human medicine. | hope that the experience gathered in the lab will
make me able to work as a researcher even after graduation. Currently
my most important goal is to make the best and most comprehensive
article possible, out of my research topic.

Szent-Gydrgyi Mentor: Balint Kintses
Specialization: synthetic biology, genome engineering
Language: English/advanced

AMBITIONS AND CAREER GOALS

The emergence of antibiotic resistant pathogens is a growing threat in the global
healthcare. The conventional treatments based on antibiotics are losing their
efficacy. An alternative solution could be the use of bacteriophages (also phages).
The host range (which bacteria can a phage infect) is determined by the proteins
located on the tail end of the phage. The goal of the research is designing phages
with specific tail proteins by the means of synthetic biology, so that the phage will
only recognize the disease causing bacteria exclusively. To prevent the prevalence of
resistance against the bacteriophage we can change these proteins while keeping
the desirable properties.

During the Szent-Gydrgyi Program | got my chance to start my scientific
work during my university studies. | find this instance of encounter of
synthetic and microbiology rather fascinating. My goal is to be able to
continue my scientific work after finishing my studies, even alongside of
practising medicine.



ADEL LUVI

National Academy of Scientist Education,
2M year
University of Szeged,

Faculty of Science and Informatics, Biology,
2" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH
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Szent-Gydrgyi Mentor: Imola Wilhelm
Specialization: tumour biology
Language: English/intermediate, German/intermediate

AMBITIONS AND CAREER GOALS

One of the most important roles of the neurovascular unit — which is built up
by cerebral endothelial cells, pericytes, glial cells, and neurons - is to form the
blood-brain barrier. In order to form brain metastases, tumour cells — originating
principally from malignant melanoma, breast carcinoma and lung cancer — have to
migrate through the blood-brain barrier, the main function of which is to prevent the
penetration of toxic substances to the brain. Therefore, metastatic cells which are
able to extravasate into the brain are protected from therapeutic drugs by the blood-
brain barrier itself. This is the main reason why brain metastases have an extremely
poor prognosis. According to our group's results, not only brain endothelial cells,
but pericytes can also increase survival of the tumour cells. Currently, we are
investigating whether pericytes protect tumour cells against chemotherapeutic
drugs. However, not only pericytes influence the tumour cells, but this is a mutual
interaction. In our experiments, we want to test how brain metastatic breast cancer
cells communicate with pericytes and what changes are induced by tumour cells in
pericytes to contribute to the formation of the metastatic niche. Understanding of
these mechanisms may contribute to the development of novel therapeutic methods.

ISTVAN GELLERT
MAGYARY

National Academy of Scientist Education,
2" year

University of Szeged,
Faculty of Science and Informatics, Biology,
2" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

During my research work, my ambition is to contribute to the
understanding of brain metastases and therefore, to help people
suffering from this tumour disease. In the following years, | want to
learn new methods, to improve my scientific skills, and to be a useful
member of our research group with the final goal of being able to use
this acquired knowledge later in my own projects.

Szent-Gydrgyi Mentor: Balazs Papp

Junior mentor: Balazs Szappanos
Specialization: systems biology, metabolomics,
bioinformatics

Language: English/advanced

AMBITIONS AND CAREER GOALS

Recent advances in technology made metabolomics an integral part of systems
biology research. Despite the surge in popularity in metabolomics, the processes
governing the evolution of metabolite levels are still largely unknown. One of our
lab’s focuses has been the emerging field of evolutionary metabolomics, i.e. the
evolution of metabolite concentrations. These previous analyses have focused on
the between-species differences of metabolite concentrations with the help of data
from multiple mammalian and yeast species. Among the findings were the discovery
of simple molecular traits that govern the extent of evolutionary conservation. One
such principle is that metabolites involved in human diseases have highly conserved
concentrations between species, indicating that evolution permits less changes in
metabolites that have a high health impact. Building on these findings, | will study the
principles driving metabolome variation within human populations. Spedifically, |
will test whether the same factors govern the evolution of metabolite concentrations
across species as within human populations. For my research | use a dataset of
hundreds of serum metabolites from a healthy human population. Ultimately, the
results will give new insights into why some metabolites are more variable between
individuals than others and may inform the discovery of new biomarkers.

My career goal is to conduct research in the research field of
personalised omics as a bioinformatician, a subfield of systems biology
where the long-term goal is to help improve people’s quality of life with
the help of new discoveries and contribute to the early diagnoses of
pathological processes. Throughout my studies | also plan on acquiring
knowledge in statistics and data science and participating in relevant
networking events.
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GERGO DAVID SVORENJ

National Academy of Scientist Education,
2" year

University of Szeged,

Albert Szent-Gydrgyi Medical School,

2" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

Szent-Gyorgyi Mentor: Attila Gacser
Junior mentor: Renata Toth
Specialization: microbiology, immunology
Language: English/intermediate

AMBITIONS AND CAREER GOALS

My research topic is based on recent abservations, that inform us about the fact that
besides the growing number of fungal infections, caused by Candida species, they also
contribute to the progression of certain diseases. One such disease is oral squamous
cell carcinoma. It has been shown that the presence of certain Candida Species,
such as C. albicans, the migration and potentially invasive properties of tumor cells
increase following the tumor-microbe contact. The current aim of the research group,
and my project as well, is to further investigate this phenomenon and to examine
what molecular processes could be responsible for this effect. Identification of such
processes will lead to better understanding of the complexity of microbe-tumor
interactions, and may contribute to health care advancements. Understanding of these
mechanisms may contribute to the development of novel therapeutic methods.

DORA JULIANNA SZABO

National Academy of Scientist Education,
2M year

University of Szeged,

Albert Szent-Gyorgyi Medical School,

2" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

My ultimate aim is to achieve proper fundamentals regarding my
research field, as well as to gain in-depth insights and deep knowledge
into the research field of immunology and microbiology. My long-term
plans enhance after every single goal achieved, the sky is the only limit.
My current aim is to join the scientific community, acquire all of the
basic skills needed for fundamental research, participate in a project,
learn how to interpret the results and how to insert them in the current
standing of the research topic.

Szent-Gyorgyi Mentor: Aniké Keller-Pintér
Specialization: Skeletal muscle
Language: English/advanced, German/intermediate

AMBITIONS AND CAREER GOALS

Skeletal muscle demonstrates a high degree of regenerative capacity repeating
the embryonic myogenic program. The empairment of this program is the cause
of numerous illnesses. One of them, is the rhabdomyosarcoma, which is the
most common sarcoma in childhood. Our research team waorks on understanding
the physiological and pathological molecular background of this regeneration
program. At present, syndecan-4 is observed the most, which is a transmembrane
protein, that contributes to several mechanisms, like cell adhesion and migration,
cell praliferation or cytokinesis, therefore tumorigenesis. By unfolding the role of
syndecan-4, we could get closer to understanding the illnesses regarding the skeletal
muscle, and also to their successful treatment.

As a Szent-Gydrgyi student, | have the opportunity to get an insight
into the world of researches, improve in a motivating environment and
broaden my knowledge, as well as challenge myself day by day. After
finishing medical school, | would like to do my PhD, then work as a
biomedical researcher.



NORMAN NOEL TANNER

National Academy of Scientist Education,
2" year

University of Szeged,

Albert Szent-Gydrgyi Medical School,

2" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH
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Szent-Gydrgyi Mentor: Aniké Keller-Pintér
Specialization: Biochemistry
Language: English/intermediate

AMBITIONS AND CAREER GOALS

Cell migration is absolutely necessary in the formation of the tissues, in differentiation
and in regeneration. Besides that the cell migration is also an important factor in the
metastasis of tumour cells. Syndecan-4 is a transmembrane protein which has a
crucial role in the process that lead to efficient cell migration. The syndecan-4 is able
to bind growth factors as a receptor to begin important signal transduction processes
that are necessary to the cell migration. The main purpose of our research is to get a
deeper understanding of the cell migration and the role of the syndecan-4 protein in
this process in muscle regeneration and in rhabdomyosarcoma.

ISTVAN TOTH

National Academy of Scientist Education,
2" year

University of Szeged,

Albert Szent-Gydrgyi Medical School,

2" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

My greatest abjective is to become a good doctor with a wide knowledge
in medicine and science. To achieve that, during my university years |
would like to get scientific knowledge alongside the clinical knowledge.
I hope that | can use these experiences in my clinical carrier and also in
research.

Szent-Gydrgyi Mentor: Istvan Krizbai
Specialization: neuroscience
Language: English/intermediate, German/intermediate

AMBITIONS AND CAREER GOALS

Research in recent years supported the idea that both aging and a significant part
of age-related diseases of the central nervous system are due to the inadequate
functionality of the neurovascular unit that coordinates the interaction between
the cerebral circulation and the functioning of the central nervous system. The
physiological functioning of the nervous system requires a precisely regulated
microenvironment, which is maintained by the aforementioned neurovascular
unit through its two main functions (formation of the brain-blood barrier and
neurovascular coupling). The main purpose of our research is to understand the
functioning of the neurovascular unit more precisely in aging and age-related
diseases of the brain. We plan to focus on pericytes and cerebral endothelial
cells. In addition, using endothelial precursor cells we are looking for regenerative
mechanisms that could provide an opportunity to maintain the functionality of
neurovascular unity, thus contributing to the prevention of cognitive disabilities in
elderly people.

During my undergraduate studies, | want to become a useful member
of the research team. After completing my medical studies, | would like
to get a PhD and gain experience abroad to gain as much knowledge
as possible, which | can later use in my own research to become an
internationally recognized researcher and help the development of
science.
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CSENGE BOCZ

National Academy of Scientist Education,
3 year

University of Szeged,
Faculty of Pharmacy, 3" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

3" YEAR STUDENTS

Szent-Gyorgyi Mentor: Ménika Kiricsi

Junior mentor: Nora lgaz

Specialization: nanoparticles, tumor stroma
Language: English/advanced, German/basic

AMBITIONS AND CAREER GOALS

Nowadays many people are affected by some kind of cancerous disease. Tumorcells
are able to change their microenviroment, thereby creating the ideal conditions to
multiply, migrate and become malignant. In this process stromal cells have a major
role. These are altered functioned, cancer associated fibroblasts and immune
cells. Targeting these cells is a potential therapeutic method. Nanoparticles can
be used in the treatment of tumors, and they have several beneficial impacts, in
contrast with the traditional cytotoxik molecules. In our research group we examine
the anti-tumor effects of metal nanoparticles on stromal cells. Our goal is to get
a better understanding of the communication between the cancer cells and their
microenviroment, and recon the cellular and molecular events behind this process.
This could provide relevant information in the fields of cancer research, and give the
opportunity to develop new diagnostic techniques and treatments

BALINT LASZLO CZAKO

National Academy of Scientist Education,
3 year

University of Szeged,
Albert Szent-Gydrgyi Medical School,
3 year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

During my studies lwould like to acquire the skills that will be really useful
in my future work. I find it important to deepen my knowledge, and get a
first-nand experience about what it is like to work in a laboratory and be
part of a research group. My primary goal is to become a researcher and
take part in the developement of novel therapeutic strategies.

Szent-Gydrgyi Mentor: Jozsef Kaszaki

Junior mentor: Laszl6 Juhasz

Specialization: circulatory physiology and pathophysiology
Language: English/intermediate

AMBITIONS AND CAREER GOALS

Sepsis is a potentially life-threatening multiorgan failure, an uncontrolled, self-
harming respanse of the body to inflammation. This disease is one of the biggest
challenges in intensive clinical care, so it is extremely important to develop new
organ-protective therapies. In our study, we examined the damage of vital organs,
and its underlying mitochondrial function impairment in untreated and methane-
inhaled rats with peritonitis induced sepsis. Methane is a biologically active, anti-
inflammatory gas that, due to its apolar nature, can pass through membrane systems
without hindrance, thus it can offer a promising targeted therapy in sepsis. In our
sepsis model, we examine the extent of circulatory and inflammatory parameters,
mitochondrial function, and organ damage, which features are expected to improve
with methane treatment.

My ambition is to master techniques and gain knowledge while working
in the laboratory and to be able to exploit those skills when becoming
a doctor. The program and the organised events provide an excellent
opportunity to acquire insight into the life of a researcher and to lay
down the foundations for my future research career.

PUBLICATIONS

Poles, M., Z., Naszai, A., Guldcsi, L., Czaké, B., L., Gdl, G., K, Glenz, |. R,
Doakhun, D., Rutai, A, Tallésy, Sz., P., Szab6, A., Lérinczi, B., Szatmari, |.,
Flldp, F., Vécsei, L., Boros, M., Juhdsz, L. and Kaszaki, |. (2021) Kynurenic
Acid and Its Synthetic Derivatives Protect Against Sepsis-Associated
Neutrophil Activation and Brain Mitochondrial Dysfunction in Rats.
Front Immunol 12; 717157.




ANNA HEGYI

National Academy of Scientist Education,
3 year

University of Szeged,
Albert Szent-Gydrgyi Medical School,
3 year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH
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Szent-Gydrgyi Mentor: Maria Deli

Junior mentor: llona Grof

Specialization: cell biology, pharmacology
Language: English/advanced

AMBITIONS AND CAREER GOALS

In several diseases the targeted delivery of large protein cargo at therapeutically
relevant concentrations is difficult due to their poor penetration across biological
barriers. These barriers protect organisms from damaging agents and create
homeostasis for physiological functions. The Biological Barriers Research group
has an expertise in modelling and studying the epithelium of the intestinal or
respiratory systems and the endothelium of blood vessels. The goal of our team
is to investigate different peptide constructs to enhance the penetration of high
molecular weight drugs across different biological barriers using co-culture models.
In these experiments, we study the viability of the cells, the integrity and the barrier
functions of the cell layers, the morphological changes of tight junction proteins and
the penetration of fluorescently labeled peptide constructs. In our latest studies, we
got promising results with a pentapeptide sequence which can deliver large proteins
into different cell types via endocytosis. Our aim is to achieve specific targeting of
biological barriers with a short, easily applied and nontoxic peptide tag which can
not only facilitate the endocytosis of the protein cargo in a carrier/receptor triggered
manner but also act as a shuttle for biopharmaceutics.

DORINA KOVACS

National Academy of Scientist Education,
3 year

University of Szeged,

Faculty of Dentistry, 3" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

In my research, | would investigate methods by which | can broaden my
knowledge about drug delivery trough barriers, thereby contributing to
more effective treatment of various diseases. | consider it important to
be able to align scientific research with clinical practice throughout my
career because | believe both are essential areas for my future results.

Szent-Gydrgyi Mentor: Balint Kintses
Specialization: antibiotic resistance
Language: German/intermediate

AMBITIONS AND CAREER GOALS

Testing resistance evolution with predictive screens is an imperative step of antibiotic
development. These screens help to choose the lead molecules for further drug
development which are less prone to resistance evolution, and thus may remain
effective for years. In the laboratory of my mentor, Balint Kintses, I'm able to join
the development of a platform that accurately predicts which resistance genes will
be acquired by disease-causing bacteria via horizontal gene transfer to eradicate
the efficacy of a future antibiotic. We would achieve this strategic aim by testing
resistance evolution in an experimental system resembling the real-life clinical
environment, unlike the current technologies that use oversimplified experimental
conditions. The goal is to provide a unique toolset that supports the development of
promising antibiotic candidates which may remain effective for years once on the
market.

| want to develop my theoretical and practical knowledge by taking
advantage of the opportunities offered by the Szent-Gydrgyi program,
and by learning the most possible from my Mentor. My goal is to arrange
this acquired competence in the scientific research, thereby being able
to cooperate in solving major scientific questions.
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BENCE NAGYMIHALY

National Academy of Scientist Education,
3 year

University of Szeged,
Albert Szent-Gydrgyi Medical School,
3 year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

Szent-Gyorgyi Mentor: Tamas Martinek

Junior mentor: Edit Wéber

Specialization: Molecular biology, protein analysis
techniques

Language: English/intermediate

AMBITIONS AND CAREER GOALS

Protein-protein interactions play a role in a number of pathophysiological processes,
the manipulation of which can be therapeutically beneficial. Targeting extensive
protein surfaces, however, is difficult with small molecules. For this purpose,
artificial agents with higher interaction surface area, e.g. protein mimetics are
required. Artificial self-assembling polymers (foldamers) can inhibit protein-protein
interactions. The advantages of foldamers are that they have a designable and stable
secondary structure, have a larger surface area than small molecule drugs, are
resistant to proteases and are less immunogenic than antibodies. We are focusing
on PCNA and on Rad6 proteins. PCNA is essential for DNA replication, however, its
ubiquitination promotes error-prone DNA replication and allows cancer cells to
survive. Radb plays a role in the ubiquitination of PCNA. Our goal is to inhibit PCNA
ubiquitination with foldamers by blocking the key protein-protein interactions of
PCNA and Rad6. We construct the foldamers by linking small-sized, protein surface
mimetic building blocks, and innovative optimisation methods, such us dissipative
systems are applied. Our compounds could serve as novel anti-tumour agents.

EMESE KINCSO PALI

National Academy of Scientist Education,
3 year

University of Szeged,
Albert Szent-Gydrgyi Medical School,
4™ year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

During my work and studies, my aim is to acquire as much theoretical
and practical knowledge as possible, so that | can later become an active
participant not only in the clinical field, but also in the scientific field. The
opportunities provided by the National Academy of Scientist Education
will enable me to acquire scientific knowledge on which | can build
and guarantee my development in the future. | would like to adopt the
concepts and perspectives | have learned here, so that | can later, in my
individual work, come up with my own unique ideas to influence the
development of the field and use my knowledge to help people beyond
the sickbed.

Szent-Gydrgyi Mentor: Szilvia Veszelka

Junior mentor: Maria Mészaros

Specialization: cell biology, pharmacology

Language: English/intermediate, German/intermediate

AMBITIONS AND CAREER GOALS

Cyclodextrins are versatile sugar molecules that can act both as medicines and as
nanocarriers of other active ingredients. Cyclodextrins interact with lipid membranes
and can selectively remove lipids from cell membranes. Some cyclodextrins are used
as therapeutic drugs, while others are currently tested in clinical studies to treat
human neurological diseases, including Alzheimer’s disease. It is still a question
whether cyclodextrins are able to cross the blood-brain barrier, the gatekeeper and
protector of the central nervous system, which blocks the entry of the majority of
drug molecules. The Biological Barriers Research group has an expertise in modelling
and studying the blood-brain barrier. Qur goal is to test different unmodified and
modified cyclodextrin molecules on human cell based models of blood-brain barrier.
With the help of fluorescent tags we will measure the interaction of cyclodextrins
with the cells of the blood-brain barrier, namely, brain endothelial cells, pericytes
and astrocytes. We will determine cellular toxicity, the entry of the cyclodextrines to
the cells and using a complex model with three cell types the crossing of cyclodextrin
across the barrier. These studies will help to determine if cyclodextrins need to
cross the blood-brain barrier to act directly on the neuronal cells, or they can exert
therapeutic effects without entering the central nervous system. Our results will help
in the future therapeutic application of modified cyclodextrins in diseases.

In the course of my work, it is especially essential for me to accomplish
activities that are useful and beneficial for society, and | have the
opportunity to do so in the Biological Barriers Research Group. Drug
delivery research not only has a great future ahead, but its success also
promises to make human lives easier. My personal intentions include
actively participating in Hungarian scientific life both as a doctor and a
researcher. The possibilities provided by the Szeged Scientist Academy
open unigue gates to reach my goals.



DOMONKOS JANOS
PERENYI

National Academy of Scientist Education,
3 year

University of Szeged,
Albert Szent-Gydrgyi Medical School,
4 year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH
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Szent-Gyérgyi Mentor: Petra Hartmann
Specialization: mitochondrial respirational activity
Language: German/intermediate, English/intermediate

AMBITIONS AND CAREER GOALS

The main goal of the usage of profilactic antibiotics is to prevent infections that could
occur in connection with surgical interventions. Several studies have proved, that
properly applied antibiotical profilaxis plays an important role in the prevention
of wound-infections. However, the effect of antibiotics is not confined only to the
bacterias. Depending on the concentration of the agent and the duration of the
treatment, it can cause different deformities in the tissues and cells, leading to various
side-effects. Effects causing mitochondrial disfunction have been proved in cases of
several antibiotics, that were followed with increased reactive oxigen species (ROS)
production, after which tissue-damage can emerge. To find a proper solution for
these problems, we started to experience with some antibiotics that not have been
used before. During our research we use the third generational ceftriaxone and the
poorly absarbed rifaximine. The goal of our research is to examine the effects of these
antibiotics on the mitochondrial respirational activity, and on the coupling of electron
transport chain.

BENEDEK SZATHMARI

National Academy of Scientist Education,
3 year

University of Szeged,
Faculty of Science and Informatics, Biology,
3 year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

Practicing medicine always walked hand in hand with research. That is
why I think it is utterly important, to take part in it during my years at
the university, and get a broader perspective in disciplines. | see the
scholarship of SZTA a one of a kind opportunity to develop myself, from
which I'hope I can make the most out of.

PUBLICATIONS

Bardth, B., Jasz, D., K., Horvath, T., Barath, B., Mardti, G., Stifler, G., Varga,
G., Sandor, L., Perényi, D., Tallosy, S., Donka, T., Javor, P., Boros, M.,
Hartmann, P. (2022) Mitochondrial Side Effects of Surgical Prophylactic
Antibiotics Ceftriaxone and Rifaximin Lead to Bowel Mucosal Damage.
Int ] Mol Sci 23: 5064

Szent-Gydrgyi Mentor: Laszlo Nagy

Junior mentor: Arpad Csernetics
Specialization: fungal genomics

Lanquage: English/advanced, Latin/advanced

AMBITIONS AND CAREER GOALS

Fungal evolution, the investigation of which is challenging but also interesting due to
greatamount of convergence, is still burdened by countless unanswered questions.
Qur research group investigates the evolutionary biology and developmental genetics
of fungi, focusing on the origin of complex multicellularity that, in contrast with other
branches of the tree of life, appeared eight times independently in this clade. One
of my projects is connected to the mentioned topic: | knock out genes responsible
for basidium and fruiting body formation. Our aim here is to understand the origin
of other fruiting body cells present around basidia better. There were also lots of
simplifications in the course of fungal evolution. The group of unicellular yeasts with
a reduced morphology provided some ‘workstocks' for the industry, however, we
know unworthily little about their evolution. | hope that with my other project, during
which | investigate the density-dependent behaviour (quorum sensing) of spores of
a mould species, | can also contribute to the creation of a gap-filling evolutionary
concept regarding yeasts.

‘Nothing in biology makes sense except in the light of evolution’| cannot agree
more with this statement of Theadosius Dobzhansky, and my aim is to
understand this overall concept. | think achieving this goal does not
only require studying, but also the investigation of important problems
and interesting phenomena, as well, during which one can pose, and
even answer questions no one has before. Creating a complex scientific
world-view built upon scepticism is crucial for me. | would like to
become a broad-minded researcher with creative thoughts.

PUBLICATIONS

Nagy, L., G., Vonk, Rp., J., Kinzler, M., Féldi, Cs., Viragh, M., Ohm, R,,
A, Hennicke, F., Balint, B., Csernetics, A., Hegedlis, B., Hou, Z,, Liu, X,
Nan, S., Pareek, M., Sahu, N., Szathmari, B., Varga, T., Wu, H., Yang,
X., Merényi, Z. (2022) Lessons on fruiting body morphogenesis from
genomes and transcriptomes of Agaricomycetes. doi: https://doi.
0rg/10.1101/2021.12.09.471732 Studies in Mycology (in press)
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GERGO BITAY

¥

“ National Academy of Scientist Education,

4t year

University of Szeged,
Albert Szent-Gydrgyi Medical School,
2" year

11

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

4™YEAR STUDENTS

Szent-Gyorgyi Mentor: Norbert Nagy
Specialization: electrophysiology, farmacology
Language: English/advanced

AMBITIONS AND CAREER GOALS

Qurresearch group specialises is researching the electrophysiological and pharmaco-
logical properties of the heart. We mainly focus on the spontaneaus activity of the
heart, Ca** - homeostasis; sudden cardiac arrest related research on athletic heart
syndrome models. In our laboratory we conduct research on rabbit and dog models,
both on tissue samples (conventional microelectrode technique) and on individual
cells (patch-clamp). My main research involves the Spontaneous activity of the
sinus node: (a** - homeastasis, sodium-calcium exchanger, small-conductance
calcium-activated potassium (SK) channels. SK channels have a significant role
in neurons, and due to the fact that they create a direct connection between the
intracellular calcium handling and the repolarisation of the cell membrane, their role
in the cardiac tissue could also be important. However, there is no consensus in the
literature on the extent of their contribution to cardiac repolarisation. Because both
the Ca% - homeostasis and the repolarisation are related to arrhytmias, SK channels
could potentially have a major role pathaphysiologically and farmacologically.

ANNA TACIA FULOP

National Academy of Scientist Education,
4 year

University of Szeged,

Faculty of Science and Informatics,
Molecular Bionics Engineer Program,
15t MSc year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

My ambition is to become a successful doctor and to continue with
research. Furthermore, my goals are to earn a PhD and other degrees.
The amount of knowledge given to us by the programme, the publications
and the scientific conferences all contribute to achieve these goals.

PUBLICATIONS

Téth, N., Szlovak, J., Kohajda, Zs., Bitay, G., Veress, R., Horvath, B.,
Papp, ). Gy., Varrg, A., Nagy, N. (2021) The development of L-type Ca 2+
current mediated alternans does not depend on the restitution slope in
canine ventricular myocardium. Sci Rep 11: 16652.

Bitay, G., Toth, N., Déri, Sz., Szlovak, ]., Kohajda, Zs., Varrd, A., Nagy,
N. (2022) The Inhibition of the Small-Conductance CA2+ -Activated
Potassium Channels Decreases the Sinus Node Pacemaking during
Beta-Adrenergic Activation. Pharmaceuticals 15: 313.

Szent-Gyorgyi Mentor: Maté Manczinger
Specialization: immunology, bioinformatics, bionics
Language: English/advanced, French/basic

AMBITIONS AND CAREER GOALS

HLA molecules are essential in immune recognition, because they present short
peptides to T cells. HLA-encoding genes are the most variable ones in the human
genome. Using bioinformatics, we investigate the possible relationships between
the peptide binding properties of different HLA variants and certain diseases (e.g.
different tumours). We also aim to explain the molecular background of these
associations.

After the current Bachelor's degree, I would like to continue my Master’s
degree and then to obtain a PhD degree. After graduating, | would like
to join an international research team at a Hungarian university or
research institute.



ZSOFIA RITA HERNADI

National Academy of Scientist Education,
4 year

University of Szeged,
Faculty of Pharmacy, 4" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH
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Szent-Gydrgyi Mentor: Istvan Krizbai
Specialization: neuroscience
Language: English/advanced

AMBITIONS AND CAREER GOALS

For the physiological functioning of the central nervous system it is inevitable to
maintain a constant internal environment in which the so-called neurovascular unit
plays a pivotal role. Damage to this defence system can lead to the development
of or can aggravate various serious diseases affecting the central nervous system.
Pericytes have been attributed a prominent role in the pathophysiology of age-
related brain pathologies including ischemic stroke, particularly in the production of
abnormal vasoconstriction, which may impede the maintenance of normal cerebral
circulation.

Asthere is currently no clear evidence that pericytes are responsible for pathological
vasoconstriction, in the research group we set out to investigate the structural
changes and molecular mechanisms that may be invalved in this process using in
viva two-photon microscopy imaging and ex vivo techniques. Our expected results
may shed new light on the active role of blood-brain barrier elements, particularly
the pericytes, in the pathomechanism of age related brain diseases, and may lead to
the discovery of new therapeutic targets in the future.

GABOR JUHASZ

National Academy of Scientist Education,
4 year

University of Szeged,
Albert Szent-Gydrgyi Medical School,
4 year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

As a Pharmacy student, | feel that the Szent-Gydrgyi program offers a
unique opportunity to master both research and pharmacy skills. After
graduating from the University, | would like to join a doctoral school
and obtain a PhD while also working as a scholarship holder at famous
foreign laboratories. Finally, | would like to use my experience in
independent research projects as a neuroscientist.

PUBLICATIONS

Mészéros, A, Molndr, K., Nogradi, B, Hernadi, Z., Nydl-Toth, A,
Wilhelm, 1., Krizbai, 1. A. (2020) Neurovascular Inflammaging in Health
and Disease. Cells 9: 1614.

Kozma, M., Mészéros, A., Nydl-Toth, A, Molndr, K., Costea, L., Hernddi,
1., Fazakas, Cs., E Farkas, A., Wilhelm, I., Krizbai, I., A. (2021) Cerebral
Pericytes and Endothelial Cells Communicate through Inflammasome-
Dependent Signals. Int ) Mol Sci 22: 6122.

Szent-Gyorgyi Mentor: Gabor Juhasz

Junior mentor: Tamas Maruzs

Specialization: endosomal system, membrane contact
sites, drosophila genetics

Language: English/intermediate

AMBITIONS AND CAREER GOALS

The existence of membrane contact sites, i.e. permanent physical contacts
between organelles of eukaryotic cells has been known for a long time, however,
understanding their functions has just begun during the last decade. The most well-
characterized function of these contacts is enabling lipid transport between the
contacting organelles. Interestingly, recent studies shed light on the direct role of
such contactsin the endosomal system as well. During our work, we aim to investigate
the function of Snx25, a known membrane contact site protein, which is involved in
a human hereditary neurodegenerative disease, a distinctive type of spinocerebellar
ataxia. Our results show that the mutation of the fruit fly (Drosophila melanogaster)
counterpart of this gene leads to Severe defects in the endosomal maturation
pracess of the highly endocytic larval nephrocytes. As the exact mechanism of this
phenomenon is currently not known, we aim to decipher the role of the Drosophila
Snx25 protein in endosomal maturation using genetics and light-microscopy and our
self-maintained fruit fly stocks' nephrocytes as an experimental model system.

My primary aim is to match the medical and scientific work. In my
opinion through knowledge in all natural sciences, especially in regards
to modern biology is essential to understand and discover the most
effective therapies. In the near future | would like to work in the fields of
genetics and cell biology. Later I intend to continue this work during my
PhD study, and my task in inland and foreign laboratories in addition to
my medical studies.
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GABOR MOHACSI

National Academy of Scientist Education,
4 year

University of Szeged,
Albert Szent-Gyorgyi Medical School,
3 year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

Szent-Gyorgyi Mentor: Andras Varrd
Specialization: neurophysiology
Language: English/intermediate

AMBITIONS AND CAREER GOALS

Our aim is to understand of the mechanisms underlying cortical information
processing. The two distinct type of processes are excitation and inhibition. The
efferent and afferent connections of inhibitory neurons are precise and diverse.
We conduct experiments in order to determine the physiologycal significance
of the distinct cells. We are recording from identified interneurons in completely
unaesthetized freely behaving rodents.The neurogliaform cells play an important
role in neuronal inhibiton.

BENCE POSA

National Academy of Scientist Education,
4" year

University of Szeged,
P Albert Szent-Gydrgyi Medical School,
3 year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

After obtaining my degree | would like to earn a PhD, as well. As a
researcher | hope that | can find answers to some important questions.
My dream is to develop new methods, which can be applied in clinical
environments.

Szent-Gyorgyi Mentor: Péter Bencsik
Specialization: Pharmacology of the Cardiovascular system
Language: English/advanced

AMBITIONS AND CAREER GOALS

Cardiovascular diseases are the leading cause of death in industrialised societies. The
function of the heart is diverse, but the most prominent is the pump function, which is
dirculateing blood through the vascular system. To perform this pumping function, the
heart also requires oxygenated blood, which it receives from its own private ,coronary
circulation. Impairment of this coronary circulation resultsin ischaemia and death of the
heart muscle, and thus impairment of pump function. MicroRNAs are RNA sequences
that account for only 1% of the genome, but significantly affect the expression of
other genes. In our study, we investigate the effects of myocardial ischemia, abnormal
enlargement (hypertrophy) and other diseases affecting other organs (e.g. colitis) on
the microRNA profile of the heart. Qur aim is to identify pharmacological compounds
that mimic (miRNA mimic) or inhibit (antagomiR) microRNAs, which influence the
expression of microRNAs that mitigate myocardial damage and the genes/proteins
they regulate, and thus have cardioprotective potential by influencing a number of
processes.

After graduating from medical school, | would like to continue my work
primarily as a clinician, but also do research. My goals are to obtain a
PhD and to be actively involved in teaching and educational organisation.
| believe that even as a student, we should not only treat our present
patients, but also help and support our fellow doctors and students, so
that we can move closer to a viable and humane professional future.



JOANNA GRACE SANDLE

National Academy of Scientist Education,
4 year

University of Szeged,
Faculty of Science and Informatics, Biology,
15t MSc year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH
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Szent-Gydrgyi Mentor: Gabor Taméas

Junior mentor: Gabor Molnar

Specialization: neurobiology, electrophysiology
Language: English/advanced

AMBITIONS AND CAREER GOALS

The way we percieve and process information and inputs from our environment is
unique to us, humans and still most of the mechanisms which enable us to perform
complex and abstract thinking are yet to be discovered. In Tamds Gabor's Research
Group for Cortical Microcircuits we seek to unveil the underlying elementary
mechanisms of this process on the level of synapses and neural microcircuits and
the functions of different cell types in rodent and human cortical cortex. We have
the excellent opportunity to compare the functions of the commonly used model
animals' brain with ours by performing in vitro patch clamp in non-pathological
human brain slices among other electrophysiological techniques. Our primary focus
is on the role of inhibitory interneurans in such networks.

NOEMI VIDA

National Academy of Scientist Education,
4 year

University of Szeged,
Albert Szent-Gydrgyi Medical School,
4™ year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

| endeavour to exploit the opportunities offered by Szent-Gydrgyi
programme, broaden my understanding and learn new methods. It is of
great importance to me to keep up with the developments and findings
of neuroscience, and to acquire up-to-date, applicable knowledge not
only in the fields of neurobiology and electrophysiology but also in
borderline sciences. | want to become a useful member of a research
group and be able to contribute to the development of my field of
expertise.

PUBLICATIONS

lacone, Y., Morais, T. P., David, F., Delicata, F., Sandle, )., Raffai, T., Parri,
H.R., Weisser, J.]., Bundgaard, C., Klewe, I.V., Tamds, G., Thomsen, M. S.,
Crunelli, V., L8rincz, M. L. (2021) Systemic administration of ivabradine,
a hyperpolarization-activated cyclic nucleatide-gated channel inhibitor,
blocks spontaneous absence seizures. Epilepsia 62: 1729-1743.

Szent-Gydrgyi Mentor: Mihaly Boros

Junior mentor: Gabriella Varga

Specialization: diseases of systemic circulation
Language: English/advanced

AMBITIONS AND CAREER GOALS

Extra corporal circulation (ECC) is commonly used during several type of heart
surgeries and intensive care. During extracorporal membrane oxigenization (ECMO)
or cardiopulmonary bypass (CPB) the lungs are excluded from the circulation
and the blood is introduced to a considerable amount of heparin. Furthermore
the blood contact with the foreign surface of the CPB circuit causes an immediate
inflammatory response similar to the septic systemic inflammatory respanse (SIRS)
in which humoral and cellular factors play an essential role. The contact activation
leads to intrinsic activation of the coagulation cascade and further activation of
pro-inflammatory cascades, triggering a wide variety of cellular systems. If these
cascade activations are dysregulated due to prolonged ECC time and further
metabolic changes, significant tissue and organ damage can occur in sensitive organs
such as the kidneys and intestines. In vivo animal models are used to explore the
mechanisms behind these reactions, therefore in the Institute for Surgical Research,
University of Szeged, a clinically relevant large animal model is used to monitor
inflammatory responses during ECC. Our aim is to investigate the exact mechanism
behind the ECC-induced inflammatory reactions along with the development of
novel therapeutic strategies to reduce post-ECC inflammatory damage.

As a medical student clinical knowledge and skills are exeptionally
important, however | find keeping up with scientific research and
integrating them into practice is just as cruical. By working in this
laboratory, | would like to deepen my knowledge in the pathophysiology
of post-surgical inflammatory response and obtain surgical skills, which
[ will benefit from later as a practicioner.

PUBLICATIONS

Barsony, A., Vida, N., Gajda, A, Rutai, A, Mohdcsi, A, Szaht, A., Boros,
M., Varga, G., Erces, D. (2020) Methane Exhalation Can Monitor the
Microcirculatory Changes of the Intestinal Mucosa in a Large Animal
Model of Hemorrhage and Fluid Resuscitation. Front Med (Lausanne)
7:567260.

Varga, P., Vida, N., Hartmann, P., Szabo, A., Mohécsi, A., Szabé, G.,
Boros, M., Tuboly, E. (2019) Methanogenic potential of consumable

organosulfur administration: in vitro and in vivo evidences. PLOS One
15: €0236578.
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AKOS HARANGO0Z0

National Academy of Scientist Education,
5t year

University of Szeged,
Albert Szent-Gydrgyi Medical School,
5t year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

5™ YEAR STUDENTS

Szent-Gyorgyi Mentor: Zsolt Endre Boldogkéi
Junior mentor: Dora Tombéacz

Specialization: genomics and gene technology
Language: English/advanced

AMBITIONS AND CAREER GOALS

With modern sequencing technologies we are able to make structural and functional
examination of living organisms and viruses, thus we can understand better the role
of the present genes and non-coding sequences and their effect on each other.
The main focus of our research group includes the genomic analysis of various
human and non-human pathogenic viruses by using state of the art genome- and
transcriptome sequencing methods (long- and short-read Sequencing approaches).
The gained genomic data is processed with the help of bioinformatical programs.
Also we generate genetically modified viruses by using the CrispR-cas9/dCas9 -
which is a state of the art genome editing technology capable of making very precise
changes - methods for the evaluation of the effect of the gene modification on the
global transcriptome.

Our major goal is to describe the static and dynamic transcriptome profiles of these
viruses, and to apply them as model organisms for the study of the Transcriptional
Interference Network (TIN) hypathesis proposed by our group

ENDRE KOCSIS

National Academy of Scientist Education,
5t year

University of Szeged
Albert Szent-Gydrgyi Medical School,
5" year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

As a medical doctor I want perform medical practice and research side
by side, for which this program gives the best bases. My goal with my
research is to gain theoretical knowledge and practical experience which
will help me in my career which hopefully will lead me to be able to
help others. During my career besides finishing medical university, |
also want to reach academic degree in which the Szent-Gydrgyi program
provides help.

PUBLICATIONS

Tombécz, D., Dormé, A, Gulyés, G., Csabai, Z, Prazsék, |., Kakuk B.,
Harangoz6, A., Jankovics, |, Dénes, B., Boldogk6i Z. (2022) High
temporal resolution Nanopore sequencing dataset of SARS-CoV-2 and
host cell RNAs. Gigascience 11: 094

Szent-Gydrgyi Mentor: Attila Hunyadi
Junior mentor: Maté Vagvolgyi
Specialization: pharmacognosy
Language: English/advanced

AMBITIONS AND CAREER GOALS

According to WHO, one in every 6 people’s death (a total of 9,6 million deaths in
2018) is due to cancer, making it the second leading cause of death globally. In
most cases, the cause of faliure in pharmacotherapy is originated in the tumor’s
apace development of resistance against cytotoxic agents, which is also called as
multidrug resistance (MDR). This issue is unsolved to the present day, which
calls for an urgent need for a radically new approach in enhancing our strategies.
Ecdysteroids are analogs of ecdysone, a moulting hormone of arthropods, that are
non-toxic and bioactive in mammals. Some of their less polar derivatives combined
with a certain chemotherapeutic agent have a strong chemo-sensitizing effect on
both drug susceptible and MDR cancer cell lines. The main goals of our research are
the identification and semisynthetic chemical modification of new and promising
lead molecules (e.g. production of fluorine substituated derivatives and their self-
assembling nanostructures), as well as defining their pharmacological potential.

As a medical student I would like to represent the level of quality this
profession requires both in my academic studies, and in my research.
Apart from improving my cooperating and prablem solving ability,
research also provides me with an important support in leading me in
the scientific literature, which sufficiently supplements my academic
knowledge with comprehensive and up-to-date information. | also
hope that our work can lead to results that can emerge as useful help
in therapy.

PUBLICATIONS

Vagvolgyi, M., Kocsis, E., Nové M., Szemerédi, N., Spengler, G., Kele,
L, Berkecz, R., Gdti, T, Téth, G., Hunyadi, A. (2022) Divesrity-Oriented
Synthesis Catalyzed by Diethylaminosulfur-Trifluoride-Preparation of
New Antitumor Ecdysteroid Derivatives. Int ] Mol Sci 23: 3447



AKOS KOVACS

National Academy of Scientist Education,
bthyear

University of Szeged,
Albert Szent-Gydrgyi Medical School,
bthyear

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH

Early recognition is one of the most important factors in successful treatment of
cancer, which ideally can be achieved through non-invasive or minimally invasive way.
In case of bladder cancer, tumour cells appear in the urine, from which DNA could
be purified and analysed to detect mutations specific to cancer. Mutation hotspots
are in oncogenes and among them in the promoter of the telomerase reverse
transcriptase, which is responsible for DNA elongation at the ends of chromosomes.
The telomerase is active in embryonic cells but inactive in somatic cells, therefore
the telomeres of the latter are progressively shortening, with each cell division,
until they are critically shortened, that results senescence. In tumours, however
the telomerase is often re-activated, therefore these cells become immortalised, so
they can endlessly divide. In most cases telomerase reactivation is due to mutations
at hotspots in its promater. Our aim is to study telomerase promoter mutations
in order to get answers for the following questions: Under what circumstances do
the mutations appear? At which stage of carcinogenesis / tumour progression do
telomerase promoter mutations appear? IS there any correlation with mutation
types, appearance and bladder cancer subtypes? How do the mutations affect the
course of the disease? Our long-term goal is to develop a PCR-based, simple and

MARTON SIMON
CZIKKELY

National Academy of Scientist Education,
6™ year

University of Szeged,
Albert Szent-Gydrgyi Medical School,
6™ year

IMPORTANCE, AIMS, POSSIBLE OUTCOME OF RESEARCH
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Szent-Gydrgyi Mentor: Monika Kiricsi
Specialization: molecularbiology, genetics
Language: English/intermediate, German/intermediate

cost-efficient rapid test to detect the presence of potentially cancerous
cells from urine targeting telomerase promoter mutation and other
tumour markers.

AMBITIONS AND CAREER GOALS

[ would like to improve my knowledge continously in order to become
as good researcher and physician as | can. With my work | hope to
contribute to the advance of society that | consider the most important
goal one can aim at.

PUBLICATIONS

Vedelek, B., Kovécs, A., Boros, . M. (2021) Evolutionary mode for the
functional preservation of fast-evolving Drosophila telomere capping
proteins. Open Biol 11: 210261.

6™ YEAR STUDENT

Szent-Gydrgyi Mentor: Csaba Pal

Specialization: genetic engineering, experimental
evolutionary biology, antibiotic resistance

Language: English/advanced, Spanish/advanced, German/
intermediate, Latin/intermediate, Persian/basic

AMBITIONS AND CAREER GOALS

Pathogens seem invariably to attempt to survive the immune system of the invaded
host or the pressures of applied therapies. During this accommodation process,
DNA-level changes and mutations occur in the cells. These invisible, but important
evolutionary processes lead to one of our biggest clinical challenges: antimicrobial
resistance. Thanks to scientific advances of recent decades, it has become possible
to manipulate the DNA in a precise manner, which enables a rapid and targeted
examination of these very mutations. This approach offers a breakthrough in the
investigation of antimicrobial resistance. A technique developed in the laboratory of
my mentor, Csaba Pdl, makes the rapid examination and manipulation of evolution
possible with unprecedented accuracy. In our current work, we use this technique
also to predict the most important resistance processes against antibiotics under
development.

My aim is to help the fight against antibiotic resistance — a major crisis
in medicine — trough the examination of its evolution in clinically
important pathogens.

PUBLICATIONS

Wannier, T. M., Nyerges, A., Kuchwara, H. M., Czikkely, M., Pal, C,
Church G. M., et. al. (2020) Improved bacterial recombineering by
parallelized protein discovery. Proc Natl Acad Sci U S A 117: 13689-
13698.

Saili, P.8, Draskovits$, G., Révész, T., Czikkely, M., P4l*, A. Nyerges,
A.,* et al. (2019) Rapid evolution of reduced susceptibility against a
balanced dual-targeting antibiotic through Stepping-stone mutations.
Antimicrob Agents Chemother 63: 00207-19.
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ANNA GEORGINA KOPASZ

National Academy of Scientist Education,
PhD 1 year

University of Szeged,
Doctoral School of Multidisciplinary Medical
Sciences, PhD T year

BACKGROUND, AIMS, POSSIBLE OUTCOME OF RESEARCH

Szent-Gydrgyi PhD Students Szeged 203

Szent-Gydrgyi Mentor: Gyula Timinszky

Former Szent-Gydrgyi mentor: Lajos Matés
Research interests: ADP-ribosylation, DNA repair
Language: English/advanced

PUBLICATIONS

Nowadays cancer is the leading cause of death in economically developed countries.
The contraction of cancer can be considered as an evolutionary process within our
bodies. The tumor genome sequence data collected so far show that there are
tens or even hundreds of thousands of mutations in each tumor sample, and the
spantaneous mutation rate observed in normal cells is not sufficient to account for
the high number of mutations found in cancers. However, it is this very instability of
their genetic material that may allow cancer cells to generate an enormous number of
mutations. The long-term objective of our laboratory is to explore genetic alterations
fueling malignant transformation by undermining the stability of the genome.

AMBITIONS AND CAREER GOALS

By earning my PhD degree, | would like to master a broad range of molecular
biological techniques and their biological bases. As a postdoctoral researcher, I hape
| will have the chance to spend some years abroad before | can establish my own
research group.

GERGO PORKOLAB

National Academy of Scientist Education,
PhD 3 year

University of Szeged,

Doctoral School of Biology, PhD 3" year

BACKGROUND, AIMS, POSSIBLE OUTCOME OF RESEARCH

Kopasz, A. G. (2021), Optimization of RNA interference-based gene
silencing using a well-balanced bidirectional promoter in a somatic
transgenic mouse model, Young Investigators RNA Forum, presentation
and abstract.

Kopasz, A. G. (2020), Establishement of an RNAinterference based gene
silencing system in a somatically transgenic mouse model, IV National
Conference of Young Biotechnologists, presentation and abstract.

Kopasz, A. G., Pusztai, D. Z,, Karkas, R., Hudoba, L., Abdullah, K., Imre,
G., Pankotai-Bod¢, G., Migh, E., Nagy, A., Kriston, A., Germdn, P., Drubi,
A. B, Molndr, A., Fekete, I., Dani, V. £, Ocsovszki, I, Puskds, L. G,
Horvath, P., Sikdsd, F., Matés, L. (2022) A versatile transposonbased
technology to generate loss- and gain-of-function phenotypes in the
mouse liver. BMC Biology 20: 74.

Szent-Gydrgyi Mentor: Méaria Deli

Former Szent-Gydrgyi mentors: Méaria Deli, Szilvia Veszelka
Research interests: cell biology, blood-brain barrier
Language: English/advanced

PUBLICATIONS

The main goal of our research is to develop a novel drug delivery system that is
capable of transporting therapeutics across the blood-brain barrier (BBB). We load
the drugs into nanoparticles, which are targeted to the BBB by special molecules on
their surfaces. These targeting molecules are recognised by the BBB and the drug-
loaded nanoparticles — like ,molecular Trojan horses — are able to enter the brain.
We are also interested in developing novel, human cell-based models that enable us
to investigate the interactions of nanoparticles with the BBB, as well as the healthy
and diseased brain.

AMBITIONS AND CAREER GOALS

As a researcher, would like to focus on and find solutions to relevant basic scientific
problems that can potentially improve people’s lives in the future.

Topal, G.R, Mészaros, M., Porkolab, G., Szecsko, A, Polgar, T.F, Siklos,
L., Deli, M.A, Veszelka, S., Bozkir, A. (2020) ApoE-Targeting Increases
the Transfer of Solid Lipid Nanoparticles with Donepezil Cargo across a
Culture Model of the Blood-Brain Barrier. Pharmaceutics 13: 38.

Porkolab, G., Mészaros, M., Téth, A, Szecskd, A., Harazin, A, Szegletes,
L, Fereng, G., Blastydk, A, Matés, L., Rakhely, G., Deli, M.A., Veszelka,
S. (2020) Combination of Alanine and Glutathione as Targeting
Ligands of Nanoparticles Enhances Cargo Delivery into the Cells of the
Neurovascular Unit. Pharmaceutics 12: 635.

Mészaros, M., Porkoldb, G., Kiss, L., Pilbat, AM., Kéta, Z., Kupihdr, Z,
Kéri, A, Galbdcs, G., Siklgs, L., Téth, A, Fiildp, L., Csete, M., Sipas, A,
Hiilper, P., Sipos, P., Pdli, T, Rakhely, G., Szabd-Révész, P., Deli, MA,,
Veszelka, S. (2018) Niosomes decorated with dual ligands targeting
brain endothelial transporters increase cargo penetration across the
blood-brain barrier. Eur ] Pharm Sci 123: 228-240.
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IVAN AHEL
United Kingdom

Sir William Dunn School of Pathology,
University of Oxford

Contact mentor: Gyula Timinszky

MATTHEW CAMPBELL

Ireland

Smurfit Institute of Genetics,
Trinity College Dublin

Contact mentor: Maria Deli

CHRISTIAAN DE KOCK
The Netherlands

Vrije University Amsterdam
Contact mentor: Gabor Tamas

ZSUZSANNA FABRY

United States of America

Department of Pathology and
Laboratory Medicine,
University of Wisconsin-Madison

Contact mentor: Maria Deli

CSILLA GERGELY

France

Laboratoire Charles Coulomb
UMR 5221 CNRS - Université
Montpellier 2

Contact mentor: Laszl6 Zimanyi

ANNA GUKOVSKAYA

United States of America

Department of Medicine
David Geffen School of Medicine
University of California at Los Angeles

Contact mentors:
Péter Heqyi, Zoltan Rakonczay
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DAN ANDERSSON

Sweden

Department of Medical Biochemistry
and Microbiology,
Uppsala University

Contact mentor: Csaba Pal

FANG-RONG CHANG
China

Graduate Institute of Natural
Products,
Kaohsiung Medical University

Contact mentor: Attila Hunyadi

DOBROMIR DOBREV

Germany

Institute of Pharmacology,
University Duisburg-Essen

Contact mentor: Andras Varro

TONI GABALDON
Spain

Bioinformatics and Genomics
Program (CRG),
ICREA Research Professor

Contact mentor: Attila Gacser

THOMAS H.
GILLINGWATER

United Kingdom

Edinburgh Medical School
Biomedical Sciences

Contact mentor: Laszl6 Siklos

GYORGY HAUNOCZKY

United States of America

MitoCare Center for Mitochondrial
Imaging Research and Diagnostics,
Thomas Jefferson University,
Philadelphia

Contact mentor: Péter Hegyi
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International Mentors

JOACHIM HEBERLE

Germany

FreieUniversitat Berlin,
Department of Physics Experimental
Molecular Biophysics

Contact mentor: LaszI6 Zimanyi

LAURENCE D. HURST
United Kingdom

Department of Biology and
Biochemistry,
The University of Bath

Contact mentor: Balazs Papp

HARM H. KAMPINGA

Netherlands

Department of Cell Biology,
University of Groningen

Contact mentor: Laszl6 Vigh

ANDREAS LADURNER

Germany

Butenandt Institute of Physiological
Chemistry LMU, Biomedical Center
Faculty of Medicine, Ludwig-
Maximilians-University of Munich

Contact mentor: Imre Boros

ELEK MOLNAR
United Kingdom

School of Physiology, Pharmacology
and Neuroscience
University of Bristol

Contact mentor: Laszl6 Dux

GEORG NAGEL

Germany

University of Wlrzburg
Contact mentor: Andras Dér

MARKUS HEIMESAAT

Germany

Department of Microbiology
Gastrointestinal Microbiology
Research Group, Charité,
University Medicine Berlin

Contact mentor: Maria Deli

ZOLTAN IVICS

Germany

Division of Medical Biotechnology

Paul Ehrlich Institute,
Langen, Germany

Contact mentor: Lajos Matés

ENDRE KISS-TOTH
United Kingdom

The University of Sheffield,
Department of Infection,

Immunity and Cardiovascular Disease
Contact mentor: Lajos Haracska

GERGELY L. LUKACS

Canada

Departments of Physiology and
Biochemistry
McGill University, Montreal

Contact mentor: Péter Hegyi

SHMUEL MUALLEM

United States of America

Epithelial Signaling and Transport
Section, Molecular Physiology and
Therapeutics Branch, NIH NIDCR
Contact mentors:

Péter Heqyi, Zoltan Rakonczay

LASZLO NAGY

United States of America

Departments of Medicine and
Biological Chemistry, Johns Hopkins
University School of Medicine, Johns
Hopkins All Children’s Hospital

Contact mentor: Zsolt Boldogkdi



JOSHUA D.
NOSANCHUK

United States of America

Albert Einstein College of Medicine
Contact mentor: Attila Gacser

GABOR PAPAI

France

Integrated Structural Biology,
Institute of Genetics and Molecular
and Cellular Biology (IGBMC)

Contact mentor: Imre Boros

OLE PETERSEN
United Kingdom

Cardiff School of Biosciences,
Cardiff University

Contact mentors:
Péter Hegyi, Zoltan Rakonczay

NORBERT RADACSI
United Kingdom

Institute for Materials and Processes,
The University of Edinburgh

Contact mentor: Rita Ambrus

BOTOND ROSKA

Switzerland

Institute of Molecular and Clinical
Ophthalmology Basel

Contact mentor: Zsolt Boldogkéi

LEA SISTONEN
Finland

E)epartment of Biosciences,
Abo Akademi University, Turku

Contact mentor: LaszI6 Vigh
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STEPHEN G. OLIVER
United Kingdom

Department of Biochemistry
University of Cambridge
Contact mentor: Balazs Papp

ANANT P. PAREKH

United Kingdom

Department of Physiology
Anatomy and Genetics
Oxford University

Contact mentors:
Péter Hegyi, Zoltan Rakonczay

VINCENT PROCACCIO

France

Director of the molecular diagnostic
laboratory at Angers Hospital,
Angers University Hospital

Contact mentor: Marta Széll

JEREMY J. RAMSDEN
United Kingdom

University of Buckingham, Research &
Technology; Director, Henge Precision
Materials Ltd; Science Director, Viridis
Navitas Capital Partners Limited

Contact mentor: Andras Dér

MIKLOS SAHIN-TOTH

United States of America

Department of Surgery,
University of California Los Angeles

Contact mentors:
Péter Hegyi, Zoltan Rakonczay

ZOLTAN UNGVARI

United States of America

Reynolds Oklahoma Center on Aging
Department of Geriatric Medicine,
University of Oklahoma Health
Sciences Center

Contact mentor: Eszter Farkas
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XVIIl. MEETING OF NOBEL LAUREATES %77 April

AND TALENTED STUDENTS szzggmza

NOBEL LAUREATE GUESTS OF HONOR:

BERT SAKMANN ERWIN NEHER AARON CIECHANOVER
German physiologist German biophysicist Israeli biologist
Nobel Prize in Physiology or Nobel Prize in Physiology or Nobel Prize in Physiology or
Medicine, 1991 Medicine, 1991 Medicine, 2004

KURT WUTHRICH PETER DOHERTY
Swiss chemist/biophysicist Australian veterinarian, immunologist
Nobel Prize in Physiology or Nobel Prize in Physiology or
Medicine, 2002 Medicine, 1996

INTERNATIONAL GUESTS OF HONOR:

ARTHUR KONNERTH MICHAEL BRECHT CHRISTIAAN DE KOCK
German Brain-Prize laureate German neurobiologist Dutch neuroscientist
neuroscientist

l|. days l|.6 secondary schools 100 Szent-GyOrgyi Students

venues Szent-Gyorgyi Pupils Szent-Gyorgyi Mentors
9 410 40 and Junior Mentors
600 participants 60 Szent-Gyorgyi Teachers
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XIX. MEETING OF NOBEL LAUREATES 10-12 N°;6“2'°ezf
AND TALENTED STUDENTS SYEGED

GUEST OF HONOR:

BOTOND ROSKA
Hungarian Neurobiologist

2 days lﬂ secondary schools 150 Szent-GyOrgyi Students

[|. venues 250 Szent-Gyorgyi Pupils 20 Szent-Gyorgyi Mentors
and Junior Mentors
l|.70 participants 50 Szent-Gyorgyi Teachers
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TRAININGS FOR SZENT-GYORGYI SENIOR TEACHERS

13-14 May 2022, Villany 23 participants
7-8 October 2022, Debrecen

TRAININGS FOR SZENT-GYORGY!I TEACHERS

18 November 2022, Szombathely
25 November 2022, Pécs 21 participants
2 December 2022, Pécs
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COMMUNICATION TECHNIQUES TRAINING

In Budapest, Debrecen, Pécs and Szeged for the 15t and 2" year Szent-Gyorgyi Students

28 occasions

PRESENTATION TECHNIQUES TRAINING

In Budapest, Debrecen, Pécs and Szeged for Szent-Gyorgyi Students 63 occasions

ENGLISH LANGUAGE TRAINING

In Budapest, Debrecen, Pécs and Szeged for Szent-Gyorgyi Students 252 occasions
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VISITS OF INTERNATIONAL MENTORS

26 April 2022, Szeged

NORBERT RADACSI
Senior researcher of the Institute
for Materials and Processes at
The University of Edinburgh

10 November 2022, Szeged

JOSHUA D. NOSANCHUK
Senior associate dean for medical education
and professor of medicine and of microbiology &
immunology at Albert Einstein College of Medicine
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UPCOMING CONFERENCES IN 2023

XX. MEETING B~ — q i

OF NOBEL LAUREATES .

DO

AND
TALENTED STUDENTS

Keynote speaker:

26-28 March
BRUCE ALAN BEUTLER
2023 American immunologist
and geneticist
SZEGED Nobel Prize in Physiology or

Medicine, 2011

XXI. MEETING

OF NOBEL LAUREATES _J ‘.‘ ye .
AND b. -y - e .
TALENTED STUDENTS ':. - ’

Keynote speakers:

13-15 December

2023

SZEGED

RANDY WAYNE SCHEKMAN TOM C. SUDHOF
Nobel Prize in Physiology or Nobel Prize in Physiology or
Medicine, 2013 Medicine, 2013
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