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1. Ewcaywyn oTov HKPOTOAAQAQCLOOO
1.1 BaOLKEG £EVVOLEG
1.2 AuvaTtoTNTEG Kal OpLaL TNG LOTOKOAALEPYELAC
1.3 Apxn thG oAoduvapiog
1.4 Awadopomnoinon GpuTIKWV KUTTAPWV in vitro

MabBnotakoi otoyot
Me tnv olokAnpwon tou kedaAaiou tng Bewpiag Tou padApatog, ot ¢oltnTég
QVOUEVETAL VA £XOUV OTTOKTHOEL TIG LAONOLOKEC LKAVOTNTEG TTOU akoAouBouv:
e Na yvwpillouv Tn onpooia Kot TI¢ SUVATOTNTEG TOU ULKPOMOAAAMAAGLAGUOU
KOIL TNG KUTTTOPOLOTOKAAALEPYELOG
e Na yvwpilouv mwc OSlwadopormololvial Ta GUTIKA To KUTTOpa OTav
KoAAlepyouvtal In vitro
e Na &exwpllouv Tig 06oU¢ amodladopomnoinong kal Stadoponoinong Twv
dUTIKWV KUTTAPWV in vitro

2. Mapdyovteg eMLTUXiOG TOU PLKPOTIOAAAAQGLAGHOU
2.1 To unTpKo puto
2.2 To ékduto
2.3 OL ouVONAKEG TOoU KpoTtoAAaAQGLOLOLOU

Ma6nolakoi otoyot

Me tnv oAokAnpwon tou kedaAaiou tnG Bewpiag Tou padripatog, ot ¢oltntég
QVOUEVETAL VA £XOUV OTTOKTIOEL TI LABNOLOKEC IKAVOTNTEG TTIOU akoAouBouv:
e Na yvwpilouv TOUC TMOpPAyovte¢ Tou OUMPBAANouv otnv emtuxio NG
LoTOKOAALEPYELAG
¢ Na&exwpilouv TNV KATOAANAOANTA TWV GUTWV KOL TWV EKGUTWY TIPOKELUEVOU
VaL avTamokplBouyv ETITUXWCE O0TNV LOTOKAAALEPYELA
e Na yvwpilouv nwg ot ocuvBnkeg KaAALEpyelag ennpedlouv tnv mopeia TG
KOAALEPYELOG

3. To Bpentikd unooTpwa
3.1 Ta EMPUEPOUG CUCTATLKA TOU UTTOCTPWHOTOG
3.2 MapaoKEUR UTTOCTPWHLOLTOG
3.3 To undotpwpa twv Murashige / Skoog



Ma6noakoi otoxol

Me tnv olokAnpwon tou kedpohaiou tng Bewpiog tou pabiupatog, ol ¢oltnTES
OVOUEVETOL VOL £XOUV QTTOKTHOEL TIG LOONOLOKEG LKAVOTNTEG TTOU 0lKoAouBoUv:
e Na yvwpilouv mola cuotatika eivat amapaitnta yio tnv KaAALEpyeLa in vitro
e Na yvwpilouv tic 6paocelg Twv pubuLloTwy avénong Kot Tov poAo Toug
e Na emAé€ouv Toug KOTAANAOUG pUBULOTEG aUENONG YLA TNV LOTOKAAALEPYEL
e Na yvwpilouv tn Bactkr dour Mapackeung Tou BpeMTIKOU UTTOOTPWLATOG

4. Movada pikpornoAAanAaclacpol
4.1 Turukni S1apOpwon oG HovAsdag HKPOTOAAQMANCLOCLOU
4.2 Itaéia pKpomoAAaAaoLoooU
4.3 Tagwopnon povadwy UIKPOoTmoAAXTAQCLOCHLOU
4.4 Avaluon BaowkoU eomALopoU

Ma6nolakoi otoxol

Me tnv olokAfpwon tou kedohaiou tng Bewpiog tou pabriuatog, ol ¢oltnTEG
OVOUEVETOL VOL £XOUV QTTOKTHOEL TIC LOONOLOKEG LKAVOTNTEG TTOU 0lKoAouBoUv:
e Na yvwpilouv ta Baoikd oTddLa Tou UIKPOTTOAAATAQCLOGOU
o Na yvwpilouv tTov Bactkd €EOMALOUO YLA TNV EYKOTACTOON LG EUTOPLKNAG HoVASAG
UikportoAAamAaopoU
e  Na Kplvouv TNV avilkataotacon HEPOUG Tou Bactkol EOTTALGUOU |E OLKOVOULKOTEPEG
AUoelg

5. Epyaotnplakn TPAKTLKA
5.1 NMNapaokeun OPENTIKOU UNOCTPWLOTOG
5.2 Anooteipwon SLAAUUATWY, CKEUWV Ko EpyoAEiwv
5.3 Mpoctolpacia ekputou Kat epdplTeEVON
5.4 Métpa aodaleiog Ko AnOTEAECUATIKOTNTOG

Ma6noakoi otoxol

Me tnv olokAnpwon tou kedoahaiou tng Bewpiog tou pabriuatog, ol ¢oltnTEG
OVOUEVETOL VAL £XOUV OMTOKTIOEL TIC LABNOLOKEC LKAVOTNTEG TTOU akoAouBouv:
e Na kotaptioouv TPWTOKOANO LOTOKOAALEPYELAG MEOW TNG KATAAANANG
£MAOYNG oVOTAONG UTTOOTPWHATOC KAl puBULOTWY avénaong
e Na gpyaotolV UTIO AONTITIKEG CUVONKEG
e Na yvwpilouv Toug TPOTOUC AMOoTEIPWONG SLOAUMATWY Kol EpYOAELWY
e Na yvwpilouv Ta pétpa ou Ba mpémel va AABEeL KATA TNV EYKATAOTAON HULAG
KOAALEPYELOG



6. MpofARparta lotokaAALEpyeLog
6.1 MoAUvoelg
6.2 O&eidwon GatvoALKwY Kal KAGTAVWON LOTWV
6.3 YalAomoinon
6.4 AteANG eYKALLATIONOG
6.5 ZwHaKAWVIKA TtapaAAAKTIKOTNTA

MabBnolakoi otoyol

Me tnv olokAnpwon tou kepoaAaiou tng Bewplog Tou pabriupatog, ol ¢oLtNTEG
OVOUEVETAL VO £XOUV OMOKTINOEL TIC LABNOLOKEG LKOWOTNTEC TTOU 0iKoAouBouv:

e Na avayvwpilouv ta Bactkd MpoBARpATO TNC LOTOKAAALEPYELAG

e Na yvwpilouv ToUuC TPOTOUC AVTLUETWIILONG OLUTWV

7. Koatnyopieg pikpomoAAanAacilacpou
7.1 KaAALEpYELO LEPLOTWHATWV
7.2 KaAAiépyeia opOaipwv
7.3 KaAAiépyela epBpLwv
7.4 Tu)aia opyavoyéveon

Ma6nolakoi otoxol

Me tnv olokAfpwon tou kedohaiou tng Bewpiog tou pabnuatog, ol ¢oltnTEG
QVAUEVETAL VA £XOUV OTOKTIOEL TIG LABNOLOKEG LKAVOTNTEC TIOU aKoAouBouv:

e Na emiAéyouv to 180G Tou ekdUTOU avaloya thv edbapuoyn

e Na yvwpilouv nwg Ba XeplotolV To £KPUTO KATA TNV KAAALEPYELL

8. Iwpatikr epPpuoyévecn
8.1 Inuaocia cwpATIKAG EUPpUOYEVEDSNG
8.2 MopLaKn Kot YEVETIKN BAoN TNG CWHATIKAG ELBPUOYEVESNG
8.3 IuvBetikoi omtdpol

Ma6noakoi otoxol
Me tnv olokApwon tou kedoAaiouv tng Bswplog tou padriuatog, ot doltnTEg
OVOUEVETAL VA £XOUV OMOKTIOEL TIG LABNOLOKEG LKAVOTNTEC TIOU 0KoAouBouv:
e Na yvwpilouv tn onuacia kot Tn SuVATOTNTA TNG CWHATIKAG EULPPUOYEVESNC
e Na avayvwpilouv ta otddla evoc cwpatikol euppliou
e Na avrtetwnilouv T0 TPOPANUA TNG TOAVAG MN  OAOKANPWHEVNG
Sladikaoiog £wg tnv avamtuén oAokAnpou ¢putou

9. Bloavtidpactnipeg
9.1 ApX£g Asttoupyiag Kot oXeSLaopol Twv Bloavtidpaoctipwyv
9.2 MpofAARpata Kotd tn Asttoupyia Twv Broaviidpactipwyv



10.

11.

12.

9.3 H olkovoLKr) ldotaon Tou PKPOoTtoAAANTAQOLOOLOU O BLOAVTLEPACTHPES

MabBnolakoi otoyol
Me tnv olokAnpwon tou kedpohaiou tng Bewpiog tou pabriuatog, oL ¢oltnTEG
OVOUEVETOL VOL £XOUV QTTOKTHOEL TIC LOONOLOKEG LKAVOTNTEG TTOU 0lKoAouBoUv:
e Na yvwpilouv tTn onuaocia Twv PLoVILSpaoTnpwV yLo TNV edpapuoyr oe padikn
KAlpoKa
e Na oavtipetwnilouv ta Pacikd mpoPAnpota mou gudavilovtaol  OTLS
KOAALEPYELEG DUTIKWV eldWV Ot BloavtidpaoTtipeg
e Na emiAéyouv tov kKat@AAnAo tUmo Bloavtidpaotipa ava epapuoyn

EMmopLka otolyeio

10.1 H oTOKOAMEPYELQ OE MAYKOGHLO EMINESO

10.2 H wotokaAhiépyela otnv EAAGSa

10.3  ITPATNYLKA QVATTUENG EVOG EPTTOPLKOU EPYAOTNPILOU LOTOKAAALEPYELOG

Ma6nolakoi otoxol
Me tnv olokAnpwon tou Kepoahaiou tng Bewplog Tou pabriupatog, ol $oLTNTEG
OVOUEVETOL VOL £XOUV QTTOKTHOEL TIC LOONOLOKEG LKAVOTNTEG TTOU 0lKoAoUBoUV:
e Na yvwpilouv TNV eumoplk SlAoTtaon TNG LOTOKOAAEPYELOG KOl TOU
ULKPOTIOAAQIAQOLOOOU OE TIAYKOOULAL KALpaKa
e Na avaAvUouv kat urtoAoyilouv ta Bacikd oToLyeld KOOTOUG yLa TNV EYKATACTAON HLAG
EUTIOPLKNG LOVASAG ULKPOTIOAAATTAQLOLOU

El8kéC edapLOYEG TNG LOTOKAAALEPYELOG
11.1  KaAAEpyeLa TPWTOMAQCTWVY
11.2  KaAAépysia avOipwv

11.3  Invitro upoAilacpocg

11.4  Invitro yoviponoinon

11.5 Invitro &iatripnon

11.6 Invitro emloyn

Ma6nolakoi otoxol
Me tnv olokAipwon tou kedohaiou tng Oswpiog tou pabriuatog, ot ¢oltNTEG
OVOUEVETAL VA £XOUV OMOKTIOEL TIG LABNOLOKEG LKAVOTNTEC TTOU 0KoAouBouv:
e Na yvwpilouv TIG epappoyEC TNG KUTTOPOIOTOKAAALEpYELRG OTn BeAtiwon
dutwv
o Na emiAéyouv to 1606 KaAALEpYELOG avaloya Th edappoyn

MNapaywyr] BLOSPACTIKWY OUGLWYV OO KUTTAPO-/LOTOKAANMEPYELE

12.1 JtpatnyiKA mapoywyns

12.2 AKwntonoinon Kuttdpwv Kot KOAALEPYELQ QKLVNTOTMOLNUEVWV KUTTOPLKWV
CUGCTNUATWY



13.

12.3 Napaywyn Kat KaAAiépyeila Ouococavwdwv pL{wv

MabBnolakoi otoyol
Me tnv olokAnpwon tou kedpohaiou tng Bewpiog tou pabriuatog, oL ¢oltnTEG
OVOUEVETOL VOL £XOUV QTTOKTHOEL TIG LOONOLOKEG LKAVOTNTEG TTOU 0ikoAouBouv:
e Na kpivouv 1o Kat@AAnlo otaddlo Tng KoAALEPYELAC yla TNV KAAUTEPN
anodoon tng KOAALEPYELAC OE BLOSPACTIKEC OUOLEC
e Na yvwpilouv tn onpaocia TG akvntomoinong GuTKWY KUTTApWV
e Na yvwpilouv tn onuaoia twv Bucoavwdwy prlwy otny apaywyr GuoKwv
TpolovVIWY
e Na emAéyouv to €l60G KOAALEPYELOC avaAoya LE TO OTASLO0 OTO omoio
TIOPAYETAL TO GUGLKO TIPOIOV

KoAALEpyeLla {wWKWV KUTTAPWVY

13.1 EdpapHOYEC KUTTAPOKOAALEPYELWV KUTTAPWY ONAQCTIKWV

13.2 Opyavwon BaotkAG Lovadag KUTTOPOKAAALEPYELWV {WIKWV KUTTAPWV
13.3 Opentika pEca KOAALEPYELOG

13.4 TuotApata KaAALEpyetag {wikwv Kuttapwyv (2D, 3D).

13.5 TUmoL KUTTApWV ONAACTIKWV

13.6 Xpovog avasdumAacilacpol

13.7 AvaotoAn avantuéng Adyw enadng

13.8 ErmipoAUvoelg

13.9 Bloavtidpaotipeg

Ma6noakoi otoxol
Me tnv olokAnpwon tou kedpoahaiou tng Bewpiog tou pabriupatog, ol ¢oltnTEG
QVAUEVETAL VA £XOUV OMTOKTIOEL TIG LABNOLOKEG LKAVOTNTEC TIOU aKoAouBouv:
o Na yvwpilouv TI¢ epapUOYEC KaL TN ONUACLA TWV KUTTOPOKAAALEPYELWV
e Na yvwpilouv tov Baotkd €EomAlOUO plag povadag KoAALEpyeLag {wiKwy
KUTTApWV
e Na yvwpilouv tn Bacikr cUOTOON TOU BPENMTIKOU PEGOU KAAALEPYELOG
e Na evrtormilouv Tov Xpovo avaSUTAACLOCUOU TWV KUTTAPWY
e Na kpivouv to cUotnua tng KaAALEpyELlag Kol Tov TUmo Bloavtidpacthipa
ovaloya tnv edappoyn
e Na Staxwpifouv to €160¢ TG EMUOAULVONG KOL VAL TNV QVTLHLETWTTI{oUV



Syllabus: Cell and Tissue Culture Technology

Course code: 3190

Semester: 6 (Spring)

Type: Elective course

1.

Introduction to micropropagation

1.1 Basic concepts

1.2 Limits of the cell/tissue culture

1.3 Totipotency

1.4 In vitro differentiation of plant cells

Learning Outcomes
Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:
e Acquire knowledge about the importance and applications of cell/tissue
culture and micropropagation
e Acquire knowledge about the plant cell differentiation in vitro
e Distinguish the processes of cell division and differentiation or
dedifferentiation in vitro

Success factors of micropropagation
2.1 The donor plant

2.2 The explant

2.3 The culture conditions

Learning Outcomes
Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:

e Acquire knowledge about the success factors in cell/tissue culture

e Distinguish the plants’ /explants’ suitability for cell/tissue culture

e Acquire knowledge about the role of culture conditions in cell/tissue culture

Nutritional culture media

3.1 The components of the nutritional media
3.2 Medium preparation

3.3 Medium Murashige / Skoog

Learning Outcomes



Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:

e Acquire knowledge about the essential elements in the nutritional medium

e Acquire knowledge about the role of the plant growth regulators

e Select the appropriate plant growth regulator according to type of culture

e Acquire knowledge about the basic process for the medium preparation

4. Micropropagation unit
4.1 Design and operation of a micropropagation unit
4.2 Stages of micropropagation
4.3 Taxonomy of micropropagation unit
4.4 Basic equipment

Learning Outcomes

Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:
e Acquire knowledge about the basic stages of micropropagation
e Acquire knowledge about the basic equipment for the commercial
micropropagation unit installation
e Evaluate the replacement of the basic equipment with more economical
solutions

5. Laboratory practice
5.1 Medium preparation
5.2 Sterilization of medium and tools
5.3 Preparation of explant kat culture installation
5.4 Safety and efficacy measures

Learning Outcomes

Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:
e Design a cell/tissue culture protocol by selecting the appropriate medium and
the plant growth regulators
e Work under aseptic conditions
e Acquire knowledge about how to sterilize the solutions and the tools
e Acquire knowledge about the key and critical features of plant cell culture
during the establishment of the culture

6. Problems of cell/tissue culture
6.1 Infections
6.2 Phenolic oxidation and browning tissues
6.3 Vitrification



6.4 Acclimatization
6.5 Somaclonal variation

Learning Outcomes
Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:
e Recognize the basic problems associated with the process of plant tissue
culture
o Acquire knowledge how to deal with the problems

Categories of micropropagation
7.1 Meristem culture

7.2 Bud culture

7.3 Embryo culture

7.4 Adentitious organogenesis

Learning Outcomes
Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:

e Select the suitable type of explant according to the application

o Acquire knowledge how to handle the explant

Somatic embryogenesis

8.1 Importance of somatic embryogenesis

8.2 Molecular and genetic basis of somatic embryogenesis
8.3 Synthetic seeds

Learning Outcomes
Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:
e Acquire knowledge about the importance of somatic embryogenesis
e Recognize the stages of somatic embryo development
e Deal with the problem of possible incomplete process until the whole plant
stage is achieved

Bioreactors

9.1 Principles of operation and design of bioreactors

9.2 Problems of bioreactors

9.3 Financial dimension of micropropagation by using bioreactors

Learning Outcomes
Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:



e Acquire knowledge about the importance of bioreactors for mass production
of plants and germplasm

e Deal with the basic problems during the culture in bioreactors

e Select the appropriate type of bioreactor according to the application

10. Commercial cell/tissue culture

11.

12.

10.1  Cell/tissue culture worldwide
10.2  Cell/tissue culture in Greece
10.3  Strategy for the development of a commercial cell/tissue culture laboratory

Learning Outcomes
Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:
e Acquire knowledge about the worldwide market of cell/tissue culture and
micropropagation
e Analyze and calculate the key costs for setting up a commercial
micropropagation unit

Applications of t cell/issue culture
11.1  Protoplast culture

11.2  Anther culture

11.3  Invitro pollination

11.4  Invitro fertilization

11.5 Invitro preservation

11.6  Invitro selection

Learning Outcomes
Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:
e Acquire knowledge about the applications of cell/tissue culture in plant
improvement
e Select the suitable type of culture according to application

Bioactive compounds production from cell/tissue cultures

12.1 Production strategy

12.2 Immobilization of cells and culture of immobilized cell systems.
12.3 Production and cultivation of hairy roots

Learning Outcomes
Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:

e Evaluate the suitable stage of the culture for bioactive product production

e Acquire knowledge about the importance of plant cell immobilization



e Acquire knowledge about the importance of the cultivation of hairy roots for
natural products production
e Select the type of culture according to the natural product production stage

13. Mammalian cell culture
13.1 Mammalian Cell Tissue Culture Applications
13.2 Organization of a basic unit of animal cell cultures
13.3 Culture media
13.4 Mammalian cell culture systems (2D, 3D)
13.5 Types of mammalian cells
13.6 Doubling time
13.7 Growth inhibition due to contact
13.8 Infections
13.9 Bioreactors

Learning Outcomes
Upon completion of this chapter, the students are expected to acquire a series of
learning competencies as follows:
e Acquire knowledge about the importance and applications of cell cultures
e Acquire knowledge about the basic equipment for a mammalian cell culture
laboratory
e Acquire knowledge about the basic elements of the medium culture
e Detect the doubling time
e Evaluate the cell culture system and the type of bioreactor according to the
application
e Distinguish the type of infection and deal with it



