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English: In this course, students will be exposed to basic principles of cell biology and the formation and
properties of different tissues. The first part of the course is dedicated to cell biology and will deal with
understanding the origin of cells (fertilization) and embryonic development, the cell cycle, intercellular
communication, cell adhesion and the intracellular skeleton. In the second part of the course, we will deal with
the conditions and stages of formation and properties of different tissues. We will expand on the tissues of the
skin, bone, muscle, blood vessels, the immune system and more.
Each topic is related to a relevant disease in the clinical field and emphasis will be given to methods and analyses
in biological and medical research. In the tutorials of the course, there will be a focus on scientific articles that
combine the course material with diseases and research areas. This is intended to give students the skill of
reading, criticizing, and understanding various scientific article, as well as to relate the theory learned in class to
the world of medicine and research.
At the end of the course, each student will have the following skills:

¢ Ability to apply knowledge in biology, research, and engineering.

® Engaging in lifelong learning

¢ Knowledge of current issues in the field of clinical research

* A deep understanding of the structure of cells and tissues and how the structure is influenced, affects

and is related to the activity of the tissue

e Understanding biological questions and applying appropriate research methods.
Two hours of lecture and one hour of tutorials will be devoted to each subject in the course. Homework will
include reading an article on the topic of the lecture - on which a short test will be given at the beginning of the
tutorials. It is highly recommended to go over the materials from the course’s textbook (relevant chapters are
indicated in the table below).
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Introduction -Chapter 17 (page 963) 1. Fertilization
How to read a scientific article? 2 25.10.22 | -Nature Communications 7, Miosis and Mitosis. " 24.10.22
T 26.10.22 | 12676 (2016) Nondisjunction and A
its effects
QOogenesis, mitosis, meiosis -Chapter 22 (page 1251) 2. Development of
Article: "Impact of Maternal Age Langman's Medical Embryology the embryo &
on Oocyte and Embryo -Applied Cancer Research 2017 fetus.
Competence" T 02.11.22 | 37:5DOI: 10.1186/s41241-017- ESC. iPSC. 2 31.10.22
https://doi.org/10.3389/fendo.2 0015-y
018.00327 -Nature 534, 310-312
(Lecturel material) doi:10.1038/534310a
Stem cells, ES, SCNT, iPS, Direct -Chapter 19 (page 1035) -Journal | 3. Language
cellular reprogramming of Cell --Science 2008 121: 2435- | between the cells.
Article: "Modelling the long QT 2444; doi: 10.1242/jcs.018044 Connections
sync%rome with induced :A 08.11.22 between the cells " 07.11.22
pluripotent stem cells" T 09.11.22
https://doi.org/10.1038/nature0
9747
(Lecture2 material)
Cell-Matrix adhesions -Chapter 16 (page 889) 4.Cytoskeleton and
Article: "Mechanical regulation nano-machines
of cell function with
geometrically modulated 2 15.11.22 .
elastomeric substrates" T 16.11.22 2 14.11.22
https://doi.org/10.1038/nmeth.
1487
(Lecture3 material)
Cytoskeleton, Actin - Chapter 17 (page 963) 5. Cancer and cell
Article: "Subversion of cellular https://doi.org/10.7554/elife.49 | division
functions by Llst"erla " 22.11.22 801.001, 2019 '
monocytogenes - 23.11.22 2 21.11.22
https://doi.org/10.1002/path.18
88
(Lecture4 material)
Cancer - Chapter 8 (page 439), chapter 9 | 6. The Muscle
Article: “Cell cycle control in (page 529) and chapter 22 (page | tissue
cancer” 2 29.11.22 | 1232) " 28.11.22
https://doi.org/10.1038/s41580- T 30.11.22 | -Nature volume333, pages 466— A
021-00404-3 469 (02 June 1988).
(Lecture5 material)
The skeletal muscle, DMD 7. Guest Lecture
Article: "Prevention of muscular
dystrophy in mice by
CRISPR/Cas9—mediated editing 2 06.12.22 .
of germline DNA" T 07.12.22 2 05.12.22

https://doi.org/10.1126/science.

1254445
(Lecture 6 material)
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https://doi.org/10.1038/nmeth.1487
https://doi.org/10.1038/nmeth.1487
https://doi.org/10.1002/path.1888
https://doi.org/10.1002/path.1888
https://doi.org/10.1038/s41580-021-00404-3
https://doi.org/10.1038/s41580-021-00404-3
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Blood vessels and
atherosclerosis

Article: "Shear-Activated
Nanotherapeutics for Drug
Targeting to Obstructed Blood
Vessels"
https://doi.org/10.1126/science.
1217815

(Lecture 7 material)

13.12.22
14.12.22

- Chapter 22 (page 1235)
http://circ.ahajournals.org/conte
nt/26/5/841.abstract

- Expert Rev. Proteomics Early
online, 1-13 (2015)

- Nature Medicine 9, 661 - 668
(2003)

- Chem. Soc. Rev., 2015, 44,
8174-8199

Rev Esp Cardiol. 2007;60:959-67
-Vol. 60 Num.09

- Nature

Biotechnology volume35, pages5
20-521 (2017)
https://clinicaltrials.gov/ct2/sho
w/NCT01471522
https://www.nytimes.com/2019
/11/16/health/heart-disease-
stents-bypass.html

8. Blood vessels
and atherosclerosis

12.12.22

Vascular morphogenesis

Article: "Basic and Therapeutic
Aspects of Angiogenesis"
https://doi.org/10.1016/j.cell.20
11.08.039

(Lecture 8 material)

27.12.22
28.12.22

- Chapter 22 (page 1235)

- Lab Animal volume 35, pages
36 —44(2006)

- Nature Medicine 9, 653 - 660
(2003) doi:10.1038/nm0603-65
- Brem H, Folkman J J Exp Med.
1975

- Science. 1976

Isolations of a cartilage factor
that inhibits tumor
neovascularization

Langer R, Brem H, Falterman K,
Klein M, Folkman J.

Nature Medicine 9, 713 - 725
(2003)

- Nature 436, 568-572 (2005)

9. Angiogenesis

26.12.22

Skin and Junctional
Epidermolysis Bullosa

Article: "Correction of junctional
epidermolysis bullosa by
transplantation of genetically
modified epidermal

stem cells"
https://doi.org/10.1038/nm1504
(Lecture 9 material)
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- Chapter 22 (page 1217, page
1232)

- Laura Alonso, and Elaine Fuchs
PNAS 2003;100:11830-11835

- Drug Discovery Today:
Therapeutic Strategies Volume
3, Issue 1, Spring 2006, Pages 81-
86

- https://doi.org/10.1016/B978-
0-12-800548-4.00008-

- Nature 551, 327-332 (16
November 2017)

10. Skin and
related disorders

02.01.23
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https://doi.org/10.1126/science.1217815
https://doi.org/10.1126/science.1217815
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Langer+R%22%5bAuthor%5d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Brem+H%22%5bAuthor%5d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Brem+H%22%5bAuthor%5d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Falterman+K%22%5bAuthor%5d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Falterman+K%22%5bAuthor%5d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Klein+M%22%5bAuthor%5d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Folkman+J%22%5bAuthor%5d
https://doi.org/10.1016/j.cell.2011.08.039
https://doi.org/10.1016/j.cell.2011.08.039
https://doi.org/10.1038/nm1504
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Bones and Osteoporosis - Chapter 22 (page 1228) 11. Bones and
Article: "The Development of - cartilage
Molecular Biology of , https://www.youtube.com/watc
e a 10.01.23 ) .
Osteoporosis - 11.01.23 h?v=xhgDbjrrmFg a 09.01.23
https://doi.org/10.3390/ijms221
58182
(Lecture 10 material)
The Immune system - Chapter 23 (page 1263) and 12. Immune system
Article: "Immune response in chapter 24 (page 1297)
COVID-19: A review” Y 17.01.23 | https://www.youtube.com/watc
https://doi.org/10.1016/i.iiph.20 | *¢ | 18.01.23 | h?v=l_xh-bkiv_c | 16.01.23
20.07.001 - Nature Reviews | Disease
(Lecture 11 material) Primers Volume 1, 2015
Histology of tissues - Chapter 23 (page 1263) and 13. Immune
Summary and Q&A chapter 24 (page 1297) system and CRISPR
- Biotechnol Lett (2018) 40:907—-
914
- Science (2013) 339:768.
. - Cell (2014) 157, 1262-1278
A | 280123 i ire Methods 10, 957-963 2 | 23.01.23
T 25.01.23
(2013)
- Nature Biotechnology 32, 347—-
355 (2014)
- Nature protocols, 11 1573
(2016)
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