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The textbook “Cell Biology” has been created by the composite authors of the
department of Biology and General Genetics of the First Moscow State Medical
University (Sechenov University) according to Biology course for medical students.

The authors used only up-to-date information on cell biology. The manual
covers materials on cytology, taking into account the latest achievements in this
field of biology. They are based on a long-term experience of teaching theoretical
and practical course of cytology at the department. The edition represents materials
of lectures and practical classes for students, and includes information related to
the general structure of the cell, its chemical composition, metabolism and energy
conversion occurring on cellular level.

The chapter on cell fission deals with all the aspects related to cell necrosis and
apoptosis, cell cycle, and its regulation. The chapter on the reproduction of organisms
describes various ways of sexual and asexual reproduction, gametogenesis.

The manual is distinguished by a clear structure of material’s presentation.
It also contains a lot of illustrations (figures, diagrams, tables), which makes the
information more apprehensible and structured. You can find control questions for
self-testing at the end of each chapter.

First of all, the textbook is set for foreign students of medical universities. In
addition, it can be useful for specialists and high readership.

UDC 611.018.1(075.8)

ISBN 978-5-9986-0383-9 © YeGbimes H.B. u ap., 2020

© @DTAOY BO Ilepsoiit MTMY nmenn
N.M. CevenoBa Munspasa Poccun
(Ceuenosckuii Yuusepcurer), 2020

© Odopmienne. OO0 «MznaresabcTBO
«Meauiunackoe nHOOPMAIIOHHOE
are’rcTBo», 2020

Bce npasa sanpienst. Hukakast yactp gantoit

KHUTH HEe MOKeT ObITh BOCHpou3Be/JeHa

B Kakoii-1u60 ¢opme 6e3 MUCBMEHHOTO
paspeleHus BJIajlesIbIleB aBTOPCKHX TIPaB.



Content

Chapter 1. INtroduction ... 5
1.1. General characteristics of OrganiSms ...............ccooovveeceeeeerevecoreeecrere. 5
1.2. Systems and system approach ... 7
1.3, LeVElS Of LIfE .ovvvvooeereieceeeeeeeee e 8

1.3.1. Development laws of living matter structural levels’
OTZANIZATION ...ttt eesenes 9
SUMINATY Lottt 10
QUESEIONS AN TASKS ....oooovvoooeooeeeeeeee e 11

Chapter 2. Cell BiolOgY ... 12

2.1. Principles of cell BiOlOgY ... 12

2.1.1. How to study cells: methods and techniques........cc..cccvevrrrerennec. 16
2.1.1.1. General cell COMPOSILION c..vuvveveveieieeieiiirieieieeieseisesesessie e esesnenees 18

2.2. Chemical composition of CellS...........oreecioeeeeceeeeeeeceessereennes 18
2.2.1. Organic compounds of CellS..........oorimmrinrinrirnirnrienireessierienens 22
2,211, PTOCEINS oottt sae bbb ess s s st snanaes 22
2,212, LIPIAS ittt bbbttt 27
2.2.1.3. CarbOhydrates......cueuevecveieeiieeieieseiee e 29
2.2.1.4. NUCIEIC ACIAS 1evvrvervieeieieeiiieicieieie et 30
2.2.1.4.1. Deoxyribonucleic acid (DNA) .......cccovevuevueriesuenieneiiisienieeenene 33

2.2.1.4.2. Ribonucleic acid (RNA) .....cccveveveveveeerererererereeeeeeesesssesesssssssssssssens 36

2.2.1.4.3. Adenosine triphosphate (ATP)........cveveveveveveveeeesesessssssssssssesesesssenns 38

2.3. A cell. A subunit Of Life ............ocoooooeeeeeeceeeeeee e 41
2.3.1. Acellular forms of life. VIFUSES .......ccc.covvververrerrrieirenieniesssesinne 41
2.3.2. Cellular life fOrmS........oo.evveriererierieriesesse e ssesssnees 47
2.3.2.1. DOMAin ProOKATYOTES ....veveveveveveieieieieieierereseie ettt 47



Content

2.3.2.2. DOMAIN CUKATYOLES. ...v.veeveeeevreeeeceeeeesseesseeseeseseesesseseesesaese s s sesesseneens 53
2.3.2.2.1. Surface apparatus of @ Cell...........c.ooveeeveevveensiineinienieinieniennnns 54
2.3.2.2.2. CYLOPIASML...cneeenieieieiiecieieeeeeeeeeee e

2.3.2.2.3. The nucleus
2.3.2.3. Plant and animal CellS........oovuiurrururiiniereieireirereseeeieiseee e 79
2.4, Cell dIVISION oo 82
2.4.1. THe Cell CYCLE e 82
4.2, MEOSIS oottt sttt 85
243 AINITOSTS ¢eveeeiiieise et 87
2.4.4. Endomitosis and polyploidy ..........cc..coewivrrinnieirnniinnriesinsieesiennes 87
2.4.5. Cell cycle regulation..........cccoecveeeeieecveeeeseeeeeseesees e 88
2.4.6. Necrosis and aPOPLOSIS ......vurvervrieersesersiesisssessssses s sses s ssessansens 90
SUMINATY .ottt sttt 91
QUESEIONS AN TASKS ..o 92
Chapter 3. Reproduction ... 94
3.1. Types and forms of reproduction ... 94

3.1.1. Asexual reproduction
3.1.2. Sexual reproduction
3.2. Gametogenesis
3.2.10 MEIOSIS oot
3.2.2. Germ cells
SUMINATY oottt
Questions and tasks




