University in Zagreb School od Dental Medicine
PhD program at School of Dental Medicine

Academic year 2021./2022.

Course title Epigenetics

Department Department of biology

School of Medicine University of Zagreb

Adress Salata 3, 10 000 Zagreb

Total ECTS points 3

Course leader Professor Ljiljana Serman, MD PhD

Course associates Professor Tamara NikuSeva Marti¢; Professor Frane Pai¢; Valentina
Karin-Kujundzi¢, PhD.

Teaching plan

No. classes
Lecture 2
Seminar 7
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Course description

The course offers students the basic knowledge of epigenetic mechanisms and the resulting
consequences of their changes effecting the cells. Compared to normal tissues, there are a number of
clinical entities that show changes in DNA methylation status, in the histone code or in the small
interfering RNA expression. Particular emphasis will be placed on the role of epigenetic changes in
etiopathogenesis of oral cancers. At the same time, students will be supplied with information on the
possibility of using epigenetic markers for diagnostic and therapeutic purposes. The diagnostic use of
epigenetic changes in free DNA will be covered as well. The benefits of using the free serum DNA
analysis for early tumor diagnosis and for prognosis follow up will be explained. Because epigenetics
today occupies a significant domain in biomedicine and encompasses vast areas engaging a large
number of scientists, this course will facilitate understanding of the basis of epigenetics and epigenetic
changes in health and disease.

The proposed educational themes are specifically selected to enable students to study the problem on
the specific cases from the original scientific research carried on for years in our laboratory. The
practical part of the proposed course will enable students to detect epigenetic changes in healthy and
tumor tissues, with emphasis on oral cancer samples.

Students will be offered insights into the most recent research advances in this scientific domain. The
emphasis will be placed on the understanding of epigenetic changes in healthy and pathological
tumorous head and neck tissues. Specific course topics will be covered in lectures (“Mechanisms of
epigenetic regulation of gene expression”), seminars (“Epigenetic changes in the free serum DNA”;
.Epigenetic changes in saliva DNA® and “Epigenetics of tumorous processes”) and in laboratory work
(“Analysis of DNA methylation: “CRED-RA method for analysis of DNA methylation” and “MSP —

methylation specific PCR”; “Analysis of gene expression at the level of RNA and protein products”).
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Learning outcomes

1. To explain the theoretical basis of formation of epigenetic changes

2. To assess and compare the results of the research obtained by genetic and epigenetic analysis

3. To assess the possibility of applying the free circulating DNA analysis and compare the
molecular methods used in such analysis, from genetic to epigenetic ones

4. To integrate the analysis of epigenetic changes in understanding of etiopathogenesis of
tumors

5. To distinguish and recognize the advantages and disadvantages of using non-invasive
methods in early diagnosis and follow-up monitoring of tumors

Course contet

Lecture
Lecture topics Number of
classes/hours
1. | Mechanisms of epigenetic regulation of gene expression 1
2. | Epigenetics: new frontiers in dentistry 1

1 class = 45 minutes

Seminari
Seminar topics Number of
classes/hours
1. | Epigenetic changes in healthy tissues and in tumors 1
2. | The difference in DNA methylation between a healthy tissue and a 1
tumor
Epigenetic changes in free serum DNA 1
4. | Monitoring of epigenetic changes in DNA from saliva — new 1
diagnostic approaches
Invasiveness and epigentics 1
6. | Small interfering RNA (siRNA) molecules and their effect on gene 1
expression
7. | Epigenetic drugs 1
1 class = 45 minutes
Vjezbe
practicals topics Number of
classes/hours
1. | DNAsolation 1
2. | Methods of DNA methylation analysis 1
3. | MSP — methylation specific PCR - | 1
4. | MSP — methylation specific PCR - Il 1
5. | Basic principles of gPCR 1
6. | Western blotting 1
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CV (curriculum vitae) and bibliography of course leader

Ljiljana Serman was born on November 7, 1967 in Zagreb. She graduated from the School of
Medicine, University of Zagreb in 1992. She completed her medical internship at the Clinical Hospital
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“Sestre milosrdnice” from 1992 to 1993, after which she has a valid medical license (Croatian Medical
Chamber). Since 1995, she has been working as an assistant at the Department of Biology, School of
Medicine, University of Zagreb, where in 1999 she received her master's degree, and in 2005 she
received her PhD. In 2007 she became an assistant professor, in 2012 an associate professor, and in
2018 a full time professor at the Department of Biology, School of Medicine, University of Zagreb. She
specialized in glycobiology at the Department of Biochemistry and Molecular Biology of the Faculty of
Pharmacy and Biochemistry in Zagreb, and completed courses: "The Art of Medical Teaching" in
Zagreb, "Basic course in stereology" in Ljubljana and "Basic and advanced genetic counseling" in
Bertinoro. In 2016, she completed a four-year education in Integrative Psychotherapy.

She has participated in 3 domestic, one HRZZ project and 2 international scientific research projects
("The expression of the Hedgehog signaling pathway components Glil, Gli3 and PTCH1 in invasive
apocrine carcinoma of the breast" in collaboration with the University of Qatar), and so far led 5
university grants. She is currently leading the Work Package "Pathology in Pathological Pregnancy"
within the Scientific Center of Excellence for Reproductive and Regenerative Medicine, Subunit:
Biomedical Research on Reproduction and Development, within the project of the European
Structural and Investment Funds, Competitiveness and Cohesion; European Regional Development
Fund: Regenerative and Reproductive Medicine - Research on New Platforms and Potentials
(KK.01.1.1.01.0008). Her scientific work consists of 54 scientific papers published in internationally
peer-reviewed journals. She has presented her works at over 50 international and domestic
congresses. Her primary scientific interest is embryogenesis and carcinogenesis of mammals,
especially differences in the differentiation of trophoblasts and tumors at the epigenetic level, i.e.
differences in the expression of specific proteins during implantation and placentation as well as
tumorigenesis with special emphasis on their regulation by DNA methylation. She is the author and
co-author of several teaching texts and book chapters. She has received 9 awards and scholarships for
her scientific work so far. She participates in undergraduate classes at 8 courses of the School of
Medicine and one course of the Faculty of Dentistry, and in postgraduate classes at 6 courses of the
School of Medicine and one course of the School of Dental Medicine. She supervised 5 student
papers that were awarded with the Rector's and Dean's Prize, 18 final and graduate theses and 5
doctoral dissertations. At the School of Medicine, she participates in the work of the Committee for
diploma theses, final exam and diploma exam, the Committee for teaching, the Committee for
scientific work of students and the Committee for enrollment in the first semester and test exams.
She actively participates in the popularization of science as part of the "Science Festival", and in
workshops at the Department of Biology of the School of Medicine, and has written over 20 popular
scientific texts for LijeCniCke novine. She was a part of the editorial team that published the manual:
Croatian Guidelines for Genetic Counseling and Testing for Hereditary Breast and Ovarian Cancer (ed:
Brklja¢i¢, Dedi6-Plaveti¢, Haller, Levanat, Podolski, Serman, Vrdoljak, Vukota, Zic, Zigman),
Medicinska naklada, Zagreb 2016. She is one of the authors of the electronic manual: Ask everything -
Everything for her, 2016, intended for women with breast cancer, and in 2014 and 2015 she
volunteered as a psychotherapist-educator in psychological and genetic counseling for women with
from cancer as well as members of their families. She has given a number of scientific and
professional lectures, most of them dedicated to genetic counseling. In 2020, she translated the
ESMO manual Personalized Medicine into Croatian. Since 2014 she has been a member of the
Editorial Board of the international journal Bosnian Journal of Basic Medical Sciences, and since 2016
a member of the Executive Board of the Croatian Clinical Genetics Society.

https://www.bib.irb.hr/pregled/profil/27622
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