TitAog padnuarog: Blohoyia Kuttapou
Kwdwog Mabnpuartog: 2790
E€apnvo: 1° (xeluepvo)

Tunog MaOnpatog: YmoxpewTLko

Nepypadn padiparog

To padnua kaAumtet tn Sour Tou GuTIKoU Kot {wikol Kuttdpou. Oa BonBrosl Toug dpoltnTéG
VO KOTOVONOOUV TA UTOKUTTAPLKA opyavidla, tnv TPoEAEUon Toug, TIC POOLKEG TOUC
AELTOUPYIEG KAl TNV oUVELOPOPA TOUG oTNV IWwr). TNUOVTIKOG 0TOX0C TOU poBniuatog gival n
KATAVONon TNG PONG TG EVEPYELAG Kal N €EEALEN TwWV TTOAUKUTTAPWY SOUWV.

1. Mevik) eEmoKOMNON
MEPIPAMMA

1.1 EEEMEN TWV KUTTAPWV

1.2 Opyaviopoi povtéa

1.3 Awadopég SLadopETIKWV TUNWV KUTTAPWV
1.4 ®utiko Baoilelo

1.5 @uTtikO KUTTAPO

MaBnolakoi otéyxot: Ot poltnTég e€olkelwvovTal e opoAoyia kal To ¢uTikd Bacihelo

2. H kuttaponAacpatikn LEpuBpavn
MNEPITFPAMMA

2.1 Aopr) BloAoykwv pHepppavwv

2.2 Nertoupyieg HEUPPAVIKWY PWTEIVWV

Ma6nowakoi otoyot: Ot poltntég pabaivouy yia tn Soun Kal Tn Asttoupyia Twv BLOAOYIKWY
nepBpavwv: QwodoAutidia, duthootolfdda, LOVIEAO PEUOTOU HWOAIKOU TIEPLPEPELAKEG-
SlopepBpavikeg mpwrteiveg, Autdikd cuotatikd, Amdikég oxedieg, olUvdeon mepldbepelaKWY
TMPWTEIVWY, PEVOTOTNTACG KUTTAPOTIAQCHOTLKAG HEUBPAVNG, UETOKIVNON CUOTATIKWY LECW
HEUBpavwy, mabntikr petadopd, evepyog petadopd, Tpwteiveg SlauvlAol, Tpwreiveg
uetadopeig, ocuvpetadopeic-avripetadopeic, pwodopuriwon MPWTEiVWY peTadOpPEWY,
avtAieg K+/Na, avtAie¢ Ca+, avthie¢ H+, ATPdosg, efwkuttdpwon, ¢ayokuttdpwon,
gvbokuTtApwWOon.



3. To evonmAaoHATIKO SiKTUO
MNEPITPAMMA

3.1 Abp06 EvéomAaopatiko Aiktuo

3.2 Aeio evéonAaopatiko diktuo

3.3 Aiktvoowpata i cOuMAeypa Golgi
3.3 PiBocwparta

MabBnolakoi otoyot: Ot doltntég pabailvouy yia tn Soun Kat tn Asttoupyia Tou Adpol Kat
Nelou evéomhaopatikol SIKTUOU, Ta SIKTUOCWHATO Kal Ta pLRocwoTa, cUVBeon MPWTEIVWV
oe pepPBpavoouvdeta ploowparta, petadopd Mpwreivwv oto EA, aAnAouxia oriupatog,
TPAVOAOKOVIO, OUHUETAPPAOCTIKA/UETA-UETOPPAOTIK El0AyWYr TPWIElvwY oto  EA,
gloaywyn SLAPEUPPAVIKNAG TTPWTIEIVNG-TIPOCAVATOALOUOC, KUOTIOLOKA peTadopd amd to EA
ota cwpadtia Golgi, kuotidlakn petadopd amd ta cwudtia Golgi, eAApeviopoc-ouvTnén
KuoTlSlwv

4. O KUTTAPOOKEAETOG
MNEPITPAMMA

4.1 AopA Kot pOAOG TOU KUTTAPOCKEAETOU
4.2 MikpoowAnviokol

4.3 Mikpoividia f widia aktivng

4. 4 Evélapeca widia

MabBnowakoi otoxot: Ou doutntég pobaivouv yla T Sopn Kol tn A&ltoupyia ToUu
KUTTOPOOKEAETOU: TOUUTOUALVN, Suvapik aotaBeLo/TOAUUEPIOUOG-OTIOTIOAU UEPLOUOC
HULKPOOWANVIOKWY, EVSOKUTTAPLKN TOUCG opydvwon, dour tou afoviuatog Kal Tng Kivnong
BAedapidwv- paotiyiwv, G-aktivn, F-aktivn, TOAUUEPLOUOC WISLWY OKTIVNG, OKTIVN-Huoaivh,
apolBadoeldng kivnon.

5. To KUTTaPLKO TolxWHa
MEPITPAMMA
5.1 Aopr) Kot pOAOG TOU KUTTAPLKOU TOLYWLOTOG

5.2 Erukowwvia GuUTIKWY KUTTApwWV



MAOGOHZIAKOI ZTOXOI: Ot doltntég pabaivouv yia tn Sopn Kal tn AeToupyla ToU KUTTAPLKOU
TOLYWHATOG: MKpowvidla  kuttapivng, ouvBeon kuttaplvng, oUMMAoKa ouvBdaong TtNng
Kuttapivng, aAnAenidpaon ouvBaong tg Kuttapivng Kal PKpOoWANVIoKWY, utdBeon TG
€UBUYPAUULONG, NUKUTTAPIVEG, TTNKTIVEC, ANyVivn, TIPWTOYEVEC Kol SEUTEPOYEVEC KUTTAPLKO
Tolywpa, maopodéoueg, Bobpla.

6. O KUTTaPLKOG KUKAOG
MEPITPAMMA

6.1 MaoeLg KUTTOPLIKOU KUKAOU

6.2 PUBULON TOU KUTTOPLKOU KUKAOU
6.3 Kuttapodiaipeon

Ma6nolakoi otoyot: OL poltntég pabaivouv ylo Tov KUTTaplkd KUKAo: Meoddaon/G1-S-G2,
Kuttapobiaipeon, 2Inueia €Aéyyou TOU KUTTAPLKOU KUKAoOU, PuUBuwon €vapéng
kuttapodiaipeong (MPF), ocOumloko CDK1/Cyclin B, onueio mepopiopol R, oclumhoko
CDK2/Cyclin E, ZOumAoka KIKAWVWVY Kol KLKALVOEEAPTWUEVWY KLVOOWY, KOL Yyl TNV
kuttapodiaipson: otdadia  Mitwong-Npddaon/kKEvipo opydvwong HIKPOoWANVIioKwv,
Metadaon, Avadaon/Inueio eAéyyou tng atpdktou-APC/C, TeAddaon, Mewwtikr Staipson,
SL0POPEC LTWTIKAG-MELWTIKAC Slaipeong.

7. Nupnvag

MNEPITPAMMA

7.1 Aopn nupiva

7.2 Aopn) ko opyavwon DNA
7.3 Tpirotayng dour tou DNA

Ma6nowakoi otoxol: OL pottntég pabaivouv yia TN dopn Kol Tn AElToupyla Tou Tupnva:
TIUPNVLKOG PpAKkeANOG, TTUpNVLKA AAULVA-0 pOAOC TNC, OUUTTAOKO TTUPNVLKWV TTIOPWV, ETUAEKTLKN
HETAPOPA LECW TWV TTUPNVIKWY TIOPWV, KaLTh dour Kat opyavwon tou DNA: voukAeikd ofga,
oAlyovoukAeotidila, deutepotayng doun-Suthn €hika, Mopdég DNA B, A kal Z , HeyGAn Katl
HLKP atUAQKO, CUCKEUAOLA KAl CUUTTUKVWGT, LOTOVEG, VOUKAedowa, cUVEETIKO DNA, wibla
XPWUOTIVNG, EUXpWHATIVN, ETEPpOXPWHATIVN.

8. Avuiypadn-Metaypadpni-Metadppaon tou DNA

MNEPITPAMMA



8.1 Avtiypadr tou DNA
8.2 Metaypadr tou DNA
8.3 Metadpaon tou DNA
8.4 Npwrteiveg

Ma6nolakoi otoxot: Ot dottntég pabaivouy yla tnv aviypaodr tou DNA: mpoavtypadko
OUUIAOKO, UTIEPEAIKWON, TOTIOIOOUEPATECG, PEMALKOVLO, EALKAOCEC, OAOEVIUO TIOAUUEPAOELG
Ill, okazaki fragments, telouepn, tnv petaypadrn tou DNA: BioouvBeon RNA, RNA
TIOAUPEPAON, HATIOMA, TV petddpaoh: tRNA, mpdodeon apwvoléwv oto tRNA, Kwdikovio-
QVTIKWOIKOVLO, Soun Tou PLROCWHATOC, TTOAUCWHOTO KOl TNV TTpwTeivooUvBean Kal th Soun
TWV MPWTEIVWV.

9. Kataywyn Kat enidpaon otn {wr TWV EVEPYELAKWV OPYyavLSiwv
MNEPITPAMMA

9.1 To BaociAelo Twv putwv Kat n cuvelcpopd Tou otn {wr)

9.2 EEEALEN Kal Ta§lvopnon Twv GUTIKWVY 0PYAVIO LWV

9.3 Kataywyn Kol XOpaKTNPLOTIKA TOU ptoXovdpiou kot YAwpomnAdotn
Ma6noakoi otoxol

Me tnv ohokAnpwaon tou kedaAaiou Tng Bewpliag Tou padnuatog, ol GoLTNTEG AVAUEVETAL VAL
£€XOUV QTTOKTHOEL TLG LOONOLAKES LKAVOTNTEG TTOU akoAouBoUv.
e Na yvwpillouv tTn onuacio Twv ¢puTwv we mnyn Ploevépyelag, papuakwy, Tpodipwy
KoL Th ouvelodopd Toug otnv aAlayn TnS atudodalpag Tou TAAVATH
e Na Katavoouv Kal va gpunvevouv to awvopevo Tng evdooupPiwong Kal tnv
KOTaywyn Twv pitoxovdpiwv kal tou YAwpomAdotn

e Na &sxwpilouv Ta XAPAKTNPLOTIKA TNG OSOUAC KOl Oopyavwong HETaly Twv
pLToXoVSplwv Kot TwV YAWPOTAQCTWY

10. H pon ™G evépyELag OTO KUTTAPO

MNEPITPAMMA

10.1 Kwvntonoinon Twv EVEPYELAKWV AMOOEUATWY

10.2 Avarnvor] Kot | StaoUv8eon HE EVEPYELA KAl LETOBOALOHO

10.3 DwTelVEG Ko ZKOTEWVEG AVTLISpAoEeLg TNG pwToolvOeong

10.4 Tunol pwtoouvBeong Kot pwrtoavarnvon



Ma6noakoi otoxol

Me tnv ohokAnpwon tou kedpaiaiou tng Bewpiag Tou padRuatog, oL GpoLTNTES AVAUEVETAL VO
£XOUV QTOKTNOEL TIG LABNOLAKEC LKOVOTNTEG TTOU akoAouBoUv.

e Na avaAUouv TNV KnTomoinon Twv EVEPYELOKWY AMOBEUATWY KoL TNV KUTTOPLKA
avarmnvon

e Na yvwpil{ouv Toug TPOMOUC e TOUG OTmoloug Ta GUTA EVOWHATWVOUV Tov dvBpaka
™G atuoodaLpag

e Na exwpilouv Toug TUTOUG TNG dwTtooUVOEDNC



Syllabus: Cell Biology
Course code: 2790
Semester: 1 (Fall)

Type: Obligatory course

Course Overview

The aim of this course is to provide an overview of plant and animal cell structure. The course
will help students better understand the origin and role of organelles and subcellular
compartments and how they support life.

In addition, the course aims to unravel the flow of energy within cells and the evolution of
multicellular organisms

1. Overview
Chapter Outline

1.1 Cell evolution

1.2 Model organisms
1.3 Cell type differences
1.4 Plant Kingdom

1.5 Plant cell

Learning Objectives: Students become familiar with terminology and the Plant Kingdom

2. Cell membrane

Chapter Outline

2.1 Cell membrane structure

2.2 Cell membrane protein functions

Learning Objectives: Students acquire knowledge about structure and function of cell
membranes: Phospholipids, fluid-mosaic model, peripheral-transmembrane proteins, lipid
components, peripheral protein binding, cell membrane liquidity, passive transport, active
transport, protein channels, protein carriers, K+ / Na pumps, Ca+ pumps, H+ pumps, ATPases,
exocytosis, phagocytosis.



3. Endoplasmic Reticulum
Chapter Outline

3.1 Rough Endoplasmic Reticulum
3.2 Smooth Endoplasmic Reticulum
3.3 Golgi Apparatus

3.4 Ribosomes

Learning Objectives: Students acquire knowledge about the structure and function of Rough
and smooth endoplasmic reticulum, protein synthesis in membrane bound ribosomes, protein
import in the ER, signal sequencing, translocone, vesicle transport from ER to Golgi apparatus,
vesicle transport from Golgi apparatus, vesicle fusion.

4. Cytoskeleton

Chapter Outline

4.1 Cytoskeleton Structure and function
4.2 Microtubulus

4.3 Actin filaments

4.4 Intermediate filaments

Learning Objectives: Students acquire knowledge about the structure and function of
cytoskeleton: tubulin, dynamic instability / polymerization-depolymerization of microtubules,
their intracellular organization, structure if the axon and movement o cilium and flagellum, G-
actin, F-actin, actin polymerization, actin-myosin, amoeboid movement.

5. Plant cell wall
Chapter Outline

5.1 Structure and function
5.2 Plant cell communication

Learning Objectives: Students acquire knowledge about the structure and function of plant
cell wall: cellulose microfibrils, cellulose synthesis, cellulose synthase complex, interaction of



cellulose synthase and microtybulus, alignment hypothesis, hemicellulose, pectin, lignin,
primary and secondary cell wall, plasmodesmata, pits.

6. Cell cycle

Chapter Outline

6.1 Cell cycle phases

6.2 Cell cycle Regulation
6.3 Cell division

Learning Objectives: Students acquire knowledge about the cell cycle: Interphase/G1-5-G2,
Cell division, CDK1/Cyclin B complex, restriction point R, CDK2/Cyclin E complex, role of cyclins
and CDKs and about cell division: Mitisis-Profase/mitotic spindle formation, Metaphase,
Anaphase/check point APC/C, Telophase, Miotic division, differences between mitotic and
miotic divisions.

7. Nucleus

Chapter Outline

7.1 Nucleus structure

7.2 DNA structure

7.3 DNA secondary structure

Learning Objectives: Students acquire knowledge about the nucleus structure and function:
nuclei envelope, nuclear lamina and its role, nuclear pore complex, molecule transport
through nuclear pore, DNA structure: nuclei acids, oligonucleotides, secondary
structure/double helix, B, A and Z DNA structures, grooves, DNA packaging, histones,
nucleosomes, chromatin fibers, linker DNA, protein scaffolds, chromatin, euchromatin,
heterochromatin.

8. DNA replication-transcription-translation
Chapter Outline

8.1 DNA Replication

8.2 DNA Transcription

8.3 DNA translation



8.4 Proteins

Learning Objectives: Students acquire knowledge about the DNA replication: pre-replication
complex, supercoiling, topoisomerase, origin of replication, elicase, primase, replication forks,
DNA polymerase Ill, okazaki fragments, ligase, telomeres, the DNA transcription: RNA
synthesis, RNA polymerase, ligation, and DNA translation: tRNA, amino acid binding to tRNA,
codon-anticodon, ribosome structure, polysomes, protein structure.

9: Origin and biological significance of the energy producing organelles
Chapter Outline

9.1 Plant kingdom and the evolution of life

9.2 Evolution and Taxonomy of plants

9.3 Origin and features of mitochondria and chloroplasts

Learning Objectives

Upon completion of this chapter, the students are expected to acquire a series of learning
competencies that follow.

e Acquire knowledge about the importance of plants as sources of food, biomaterial,
bioenergy and medicines and their contribution in forming earth atmosphere

e Understand and interpret endosymbiosis and the origin of mitochondria and
chloroplasts

e Discriminate the structure of mitochondria and chloroplasts

10: The flow of energy in the cell

Chapter Outline

10.1 Mobilization of storage reserves

10.2 Cellular respiration: energy flow and metabolism

10.3 Light-dependent and light-independent reactions of photosynthesis
10.4 Types of photosynthesis and photorespiration

Learning Objectives

Upon completion of this chapter, the students are expected to acquire a series of learning
competencies that follow.

e Analyze the mobilization of storage reserves and cellular respiration
e Acquire knowledge about the mechanisms used by plants to fix carbon
e Distinguish the types of photosynthesis






