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Illlustration of Hertwig's experiments using frog embryos,
showing altered cleavage patterns with artificial pressures.

Fig. 131.— Half-embryos of the frog (in transverse section) arising from a blastomere of thy

2-cell stage after killing the other blastomere, [ROUX.]

A. Halfblastula (dead blastomere on the left). B. Later stage. C. Half-tadpole with oni
medullary fold and one mesoblast plate; regeneration of the missing (right) half in process.
ar., archenteric cavity: c.c., cleavage-cavity; ¢k, notochord; m. /., medullary fold; ms., meso

blast-plate.
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H punyavikn g avamntuéng - Entwicklungsmechanik

-1 MEPANATIKN EuPpvoroyia (1 ‘unxavikn g avantuing —Entwicklungsmechanik)
avadvuOnke Tn dekastia Tov 1880.

-> 0 OKOTIOG TNG NTAV 1] AVAKAAVYT TWV (PUOLKOXTULK®V SLASIKAGLWV HEGW TWV
0TolwV cVUBALVEL ) AVATTTUEN, ATIO TO YOVIUOTIOUEVO WAPLO HEXPL KAL TOV EVIALKO
0OPYQVLOUO.

-Baokn vto0&eo1): oL 0pYaVIOUOL ElVOL OVOLAOTIKA TTIOAVTIAOKEG U XAVEC, KOl UTTOPOVV
Vo Katavon0ovv HE Tov 18Lo TPOTo

-> aAAa Ta evpnpata s Entwicklungsmechanik amokaAvav v tepactia
TOAVTIAOKOTI)TA TNG AVATTUENC, 1 oTola potale avtifetn pe ) Baocikn vtdébeon: ot
opyoaviouoil 8€v uopovv va Katavon0ovv povo BACEL TWV LEPWV TOUG

-TtoAAOL TElpaUATIKOL EuBpLOAGYOL AVTLITIOEVTHL 6TV OEWPNOT) TOV 0PYAVIOUOU WG EVOG
KPATOUC KUTTAPWYV




H punyavikn g avamntuéng - Entwicklungsmechanik

-0TtO ToL PEoa Tov 199V alwva, agBovia BewpLwy YL TOV 0pYaVIOHO, OL OTIOLES
O£Touv TNV VTIAPEN ‘CTOYYELWS WV 0PYAVIGU®WV'

-ECWTEPLKT] 0PYAV®WOT] TOU OPYAVIOUOV WS UL GELPA ATTO PWOLKEC KOUKAEC

-0 OPYOAVIOUOG WG ATIOLKIA KUTTAPWY,

-TO KUTTOPO ELVAL [LE TN CELPA TOV ATIOLKIN aTTO ATTAOVOTEPES LOVADEG:
TTUPTVOG, KEVTPOOWUATLO, LLTOXOVOPLA, XAWPOTIAAOCTEG

-0 TTVPNVAC ATTOLKIO XPWUOCWUATWV

-TA XPWHOCWHOTA (cVp@wva pe Tov Weismann) amotkiss amo ids
-10 id amokia amo TpoodloploTikovs tapayovteS (determinants)
-tae determinants amoikieg amo biophores

-0l TELPAUATIKOL EUBPLVOAOYOL TTOPPLTTTOVV VTN TN BEWpPn oM TOV
0OpYOVLIOHOV, KAl VIOOETOVV TNV avTiBeTN Amoyn Tov opyaviopol e VA 0A0



O Bewpieg Tov August Weismann

-> BifAl0 pe peEYAAN €TPPON 0TO OTTOL0 SLATUTIWVEL TIG Bewpleg Tov TePL
kAnpovouwkotntag: The Germ-Plasm: A Theory of Heredity (1892).

-0KOTIOC TOV: 1] AVATITUEN HLAG EVIALAC Oswplog KATPOVOULKOTNTAC Kol
QVATITUENC

‘[T]he changes in the id of the germ-plasm during ontogeny consists merely in the
gradual disintegration of the determinants into smaller and smaller groups, until
finally only one kind of determinant is contained in the cell viz. that which has to
determine it’

-0 Weismann 1o ocuykpivel IE CTPATIWTLKT) OPYAVWON:

The development of the nucleoplasm during ontogeny may be to some extent compared
to an army composed of corps, which are made up of divisions, and these of brigades,
and so on. The whole army may be taken to represent the nucleoplasm of the germ-cell:
the earliest cell-division ... may be represented by the separation of the two corps,
similarly formed but with different duties; and the following cell divisions by the
successive detachment of divisions, brigades, regiments, battalions, companies, etc.;
and as the groups become simpler so does their sphere of action become limited.
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O Bewpieg Tov August Weismann

First cleavage

Weismann's nuclear determinants

H pwoaikn Oswpla twv Roux-Weismann




O Bewpieg Tov August Weismann

Soma Soma Soma
Development Development Development
of Embryo of Embryo of Embryo

Germ Germ Germ
Plasm Plasm Plasm

H Bewpla tov Weismann yia tnv KANpovouLKOTNTA

"Weismann's Germ Plasm" by [an Alexander is licensed under CC BY-SA 4.0

>


https://en.wikipedia.org/wiki/August_Weismann#/media/File:Weismann's_Germ_Plasm.svg
https://commons.wikimedia.org/wiki/User:Chiswick_Chap
https://creativecommons.org/licenses/by-sa/4.0/

H kpltIxn TwV TEPOUATIKWY EULPVOAOY WV

-3 BAGLKEC SLAPWVIEC TIEPAUATIKOV EULPUVOAGYWV:

-> [IpwTov, ) Oewpnon Tov opyaviopov ot BAcT VTTOOETIKWY ‘OTOLXELWSWV' 0PYAVIGHUWY,
Taipvel w¢ dedopévo auto mov oArol (vedTtepol) BoAdyol BEAovv va e&nynoovv: T (w1

- 1] TPONYOUUEVT] YEVIA BLOAOYWV aTtoSIOEL TIG ISLOTNTES NG {WwNG o€ TTANO0G
UTOOETIK@WV OVTOTITWV

-> AgVUTEPOV, 1] DEWPNOT TOV 0PYAVIOUOU 0T BAGT) GTOLXELWSWV OPYAVICUWV, EITE AUTOL
£lVaL KUTTOPA E(TE EVOOKVTTAPLKOL TPOGSLOPLOTIKOL TTAPAYOVTEC, E(VAL AVAYWYLGTIKT)

- AAA& 8€ pmopovv va avaxBoUv 0AEG oL LBLOTNTEG TOU OAOU OTIS ISLOTNTES TWV LEPWV
TOV
- Ot elpapatikol euBpvoAdyot eotialovv € SUVAUELS, SOUES KAL AAANAETILOPACEL TEIOU

ocvuBaivovy 6To 020.

-> Tpltov, oL 6ToLXELWSELS opyaviopol tov eiyav Tpotadel (ry amd toug Weismann, Darwin,
Spencer) ) Tav TeEAelws VTOOETIKOL



OL TEXVIKEG TNG EUPpPLOAOYLAC

-OL TIEPUUATIKOL EUBPVOAGYOL OKOTIELAY VA XVOUKAAVOUV TIC TIPAYUATIKEC

QLTLEC TNC AVATITVENC:

-> SlevepyoUV TELPANATA YLK VA EEAKPLBWOOVV TIC OYXEOELG LETAEY TWV
KUTTAPWYV TOL SLALPOVUEVOU wapiov

-> AKOAOVOOVV TIC YEVEAAOYIKECG YPOUUEC KUTTAPWYV TIPOG T ‘TIiow’ HEXPL
KQL TO YOVLUOTIONUEVO WAPLO, KAl EEETACOVV TNV ECWTEPLKT OPYAV®OT)
TOV WapPLov, Kol

-> SlevepyoUV TIEPAUATA Yo VO EEQKPLBWOOVY TOUG POAOVC TOV TTVPNVA
KOL TOV KUTTAPOTIAXGULOTOC OTNV KAT|POVOULKOTNTA KL TNV VATITUEN



OL TEXVIKEG TNG EUPpPLOAOYLAC

-1 vadLOoT TNG TEPAUATIKNG e pvoAoyiag BacloTnke oe:

-> EQPAPUOYT VE®WV TEYVOAOYL®WV GTNV KUTTAPOAOYIA Kol otV epfpuoroyia
-> TEYVIKEG XPWONEG KUTTAPWV
-> BeATIWHEVEG HEOOSOL KOTING LOTWV UE HIKPOTOHO

-> Slatumtwon Bewplwv Tov 0d1NyoUV o€ TPOPAEYPELS TTOV UTTOPOVV VA EAEYYB0oVV
TELPAUATIKA

-> YPNOLLOTIO(N 0T OPYAVIGUWV-UOVTEAMV YLt TO OXESLHOUO KAl SLEVEPYELX TIELPAUATWV
’/ 14 4 4 ’ r
-> KATIOLOL OPYQAVIOUOL TIPOC(PEPOVTUL TIEPLOGOTEPO YIA TIAPATI|PTOT TOV MU PNV
-> AAAOL TIPOPEPOVTAL TIEPLOGOTEPO VLA TIALPATI)PTON TOU KUTTUPOTIANCG LXTOC, TWV

YEVVITIKOV KUTTAP®WV KAL TNG AVATTUENG TOv eufpvov

-> YLAL TN LEAETT TOV SITAQCLAGUOV TOU TMUPTVA KATA TNV KUTTAPLKY Staipeon, o
LOAVIKOGC 0pYaVIoUOG 1) TAV TO Ascaris, Eva TTapaCLTIKO CKOUVATIKL TOU AAOYOV.



Ol TEXVIKEC TNG eufpvoAoyiag

4 14 4 14
-> N MEWPAUNATLKT) € voAovla vyevvnOnke otn l'eppavia

-0 Wilhelm Roux tv ovopaoce Entwicklungsmechanik (amo aAioug
OVOUAOTNKE (PUOLOAOYLIKN U pvoAoyia)

-T1¢ Sekaetieg Tov 1880 kat 1890 avamtvoostal o OaAacoLx
BloAoyiKa pyacTpLX 0TI ZoUNSLKEG AKTEG, 0T BpeTtavika vnoaq,
otV l'aAAla, otnv ItaAia, oty lantwvia kot otig HITA.

-0UTO OPELAOTAV GTN OTIOVSALOTNTA TWV VEPOBLWV (WWV GTNV
TEPAUATIKT EUPpLOAOYia



Theodor Boveri yia t xpnowuotnta tov Ascaris wg
OPYOVIGLOV-UOVTEAO:

Ascaris forms an unsurpassable material. The eggs
can be stored for some months, dry, in the cold,
without alteration. When one has time for work on
them, this can be done at room temperature, where
they continue to develop slowly. If one wishes to
accelerate development temporarily, one brings the
egg into an incubator. If one must interrupt work,
one puts them back in the cold, and on returning, one
finds them in the same condition in which they are
left.



OL TEXVIKEG TNG EUPpPLOAOYLAC

-0 TTUPT VA TOV Ascaris sival dlaitepa amAoC: xel 4 XPWUOCWOT (Kol
KOULA opa 2), KL EVal EDKOAO VO LEAETNOOUVV TO OYNUX KAL) CUUTIEPLPOPA
TOUG

YLl T1) LEAETT] TNG YOVIUOTIOMOTMG KL TNG AVATITUENG, OL KATAAANAOL
OPYOVIOUOI-HOVTEAX ) TAV O BATPOYXOC KL O AXLVOC

-KATIOL QUY A o) Lvov eival Sta@ovn) Kat TapatnpoVVTal EDKOAN, KAl TO
OTEPUATOLWAPLA £XOVV TTUKVO KAL EVSLAKPLTO TTUPNVA

-eUKOAQ TTAPATNPNOLUN 1) ELOXWPETOT) TOV OTEPUATOLWAPLOV OTO WAPLO
(¢xovv TommoBeTnBel o€ Slokio pe BaAaooLvo VEPD), | CUYXWVELOT TWV 2
TTUPTVWYV, OL SLALPETELS TOV YOVIUOTIONUEVOL WOPLOV

-NTav SLVATI ETIIOTG 1] YOVLLOTIONON TOV waplov VoG b0V e
omePUATOlWAPLO AAAOV EI60VG 1] KOL YEVOUG
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‘Eupva Ascaris (Boveri 1910)



Kuttapikn
dlailpeon oto
Ascaris
(Boveri 1901)




Avamntuén (amo to
otadLo 2
KUTTAPWYV £wG TO
oTAdL0 TWV 7
KUTTAPwWV) 0TO
Ascaris
(Theodor and
Marcella Boveri)



OL TEXVIKEG TNC EUPpLOAOYLAC

2to Marine Biological Laboratory at Woods Hole, Massachusetts, o Ethel
Brown Harvey (1885-1965) ypd@el yia ToUG or)1voug:

The Arbacia egg is an ideal cell. It is spherical. Thus, rendering changes in size
easy to determine. It is fairly simple in comparison with most cells. It is quite
hardy and can be subjected, without damage, to moderate changes in the sea
water, produced by the addition of water, or salts, or anaesthetics, or other
chemicals, and to changes in temperature, pressure, light, and other physical
factors. Harmful effects and recovery can be readily detected by fertilizing the
egg and watching its development. The granules in the egg can be moved by
centrifugal force, and the egg can be broken into halves and quarters containing
different kinds of materials in definite amounts. The experimental work on
sea urchin eggs has included every line of approach, cytology, embryology,
physiology, and biochemistry, and has been concerned with the solution of
many fundamental problems.



Ol TEXVIKEG TNG EUPPLOAOYLOG

-oL euPBpuvoAoyol emedeilfav eEAIPeTIKY EMEEELOTNTA OTH
TELPAUATA TIOV TIPAYUATOTION OV, OTA OTIOLO HTTOPOVCAY VX
TPOTIOTOLI|COVV TV CUUTIEPLPOPA TWV YEVVITIKWV
KUTTAPWV KAl TOU AVATITUOGOLEVOV 0PYUVIGUOV

-> YOPNYWVTAG OTO WAPLO KATAAANAEG XNUKEG OVOLEC, O
Boveri Kata@£pVveL VA YOVILOTIOOEL VO WAPLO UE TTOAAX
omepuatolwapla

-> VOKLVEL TO WAPLO, KAL TTHPATNPEL U1 KAVOVIKES KATAVOUEG
XPWUOOCWUATWY 0TOVG KUTTAPLKOUG ATIOYOVOUG i e Fad

A d;//VA., A2

-> 0 Jacques Loeb (1859-1924) [6€&1a] kaTa@EPVEL LE TTAPOUOLO TPOTIO VO TIPOKAAETEL AVATITULEN
TOL wapiov Ywpig omeppatolwaplo (TexvnT THpOeVOyEvEDT)

= 4 4 4 14 4 14
-> 0 Wilhelm Roux kateoTpeWe 1o Eva amo ta 2 TPpWTA BAAGTOUEPLOLA TOV WAPLOV TOV
Batpayov, wote va SlaTtoTwoel TL 0 cupPBel 6To dAr0

-£V0C KUPLOG OKOTIOG TV EUPPLOAGYwV NTav va S(E0UV TTEPAPATIKE TOV POAO TWV 2 KUPLWV
OUOTATIK®WYV TOVU KUTTAPOU, TOU TTUPTVA KL TOU KUTTAPOTIANAG LA TOC.

-UTIOPOVOAV VA QPALPECOUV TOV TIUPTVA EVOC WAPLOV KL VA TOV XVTIKATHGTI|O0UV UE GAAOV

-> KATOTILY TIAPATNPOVOOYV HEXPL TTOLO GTASLO TG AVATITUENG £pTave To £uPpuo, Kal Tt £i6ovg
TEPATOYEVEGELG TIPOKAAOVVTAV

-> TTA£0V, 0 GYNUATIONOC TOV eRPPUOV pumopsi va peAetnOel u£ow MELPAPATIKNG AVAAVGTC



First cleavage

Weismann’s nuclear determinants

H pwoaikn Bewpia twv Roux-Weismann




Aplotepa: Wilhelm Roux
Kdatw: To melpapa tov Roux pe to eufpuvo
Batpayov

Fertilized frog egg Blastula stage (section)

blastocoel




[Idvw: Hans Driesch (1867-1941)
Aplotepa: To melpapa tov Driesch
e To EuPpuo axvov (1891)



H kpitixn otn Bewpla tov Weismann
-1 apx1] OTL 0 OPYAVIOUOG Spa WC £va 0A0, vTTooTNPiXONKE WS avTiBEOM GTO
LOVTEAO avamTuénG Tov Weismann

-yl tov Weismann, 11 KUTTapLK1 Sto@opoTtoinomn cupufailvel peow tov oTadlakov
KATOAKEPUATIOUOV TOV YEVETIKOU UALKOU TOU TUPNVA

-TO TIPWTO TEIPAUA TTOV avTEKPOoVE TN Bewpla Tov Weismann, Kol TTOU €YLVE EVPEWG
YVWoT0, Tteptypdagnke anod tov Hans Driesch (1867-1941) oto Leipzig to 1891

-0 Driesch katdagepe va Staywpiost ta TpwTa 2 BAXGTOUEPLSLX TOV EUfSpUoOL TOU
QXLVOU KL VA AVATITUEEL TO KADE VA X PLOTA.

-> EQV KOTA TNV TIPWTN WTWTIKN Staipeon eiyav cvpBel kAAXYEG 0TO KANPOVOULKO
TLEPLEXOLEVO TOV KLUTTAPOV, O TrEPIUEVE KAVEIG TA SLAXWPLOUEVH KUTTAPA VX
VT TUXO0VV |LE 1T] KAVOVIKO TPOTIO

-> OUWG, TA 2 BAaoTopepiSior avaTTTUXONKOV KAVOVIKA, OE 2 OAOKAT)PWUEVEC
TPOVULPEC (aV KL 0TO U0 PHEYEDOG aTd TO KAVOVIKO).

-> £KTOG O TOUC oY LVOUG, UTO (OXVE KAL YL TOV AOTEPLA, T CAAQAUAVEPA, TOV
Batpayo, kot aAda {wo



H kpitixn otn Bewpla tov Weismann

-UTINPXE OUWG Kol Eva avTlOeTO amotédeopa, Tov Wilhelm Roux 3 xpovia vwplitepa

-Ta TTelpapata Tov Roux Bacilovtav oe SLA@OPETIKN TEYVIKN KL O£ SLAQPOPETIKO
0PYQVLOUO

-0KOTWOE £va ot Tot TPWTA 2 BAasTOpEPLSLA TOL eufpviov Tov Batpdyov (TPUTTWVTAG
TO UE Bepun Perova)

-> T0 AAA0 BAaoTopEPiSLO TP YaYE, KATA Tov Roux, To juiov tov sufpiov

-0 Weismann YpnGLUOTIOLEL TO AVTIKPOVOUEVA ATIOTEAECUATA YL VO UTTOOTNPLEEL OTL OL
OUVAAOYLOUOL TOV 1) TAV TILO OELOTILOTOL ATTO TA ATIOTEAECUATO TIELPAUATWV:

‘Other than experimental methods may lead us to fundamental views, and an
experiment may not always be the safest guide, although it may at first appear
conclusive’

(Weismann 1893)

-TEALKA OUWG, TA EUTIEPLKA Sedopéva Ba amodelytovv avTlOeTa e T Oewpla TOV
Weismann

-> @AAoL epuflpuvoAdyol B avamapayovv ta amoteAéopata tov Driesch, kot yivetat
amoSeKTO OTL KAOE éva amod Ta 2 BAactouepiSio pmopel va 0dnynoet o€ £va AN PEC (WO



H kpitixn otn Bewpla tov Weismann

-> T TEPApuaTa Tov Roux Oewprdnkov TPOoLANUATIKA: GTH TIEPAUATA AVTA TO
KOXTECTPAUUEVO KUTTAPO (a6 TN Oepur) BeAdVa) TTAPEUEVE, Kol DewpnOnke OTL
EMMNPEACE APVNTIKA TO AVATITUGOOEVO EUPPLO

-0 Roux rjtav évag amd Toug KUPLOUG VTTOOTNPLKTES TNG UNXAVIGTIKNG
TPOGEYYLONG 0TIV EUPpLoAoyla

-> QAAQ TEC yiveTol pia unyavn va KOTel ota 2, aAAd topOAa auTd Ta VO PO VA
ouveX({OVV VA CUUTIEPLPEPOVTAL UE KAVOVIKO TPOTO, KL AVTL VX TTAPAYOUV HEPOG
LOVO TOV guPpvov va oxnuatilovv Ea@vika EMMPOCcOETA LEPN;

-> (PALVETOL OTL KADE TUUA LE KATIOLO TPOTIO ‘“YVwPLel TL cUUBALVEL 6TO OAO!

-> (PALVETAL OTL UTTAPYEL (L LUOTNPLOONS ‘SUvaun’ 1 omoia Stamepvastl 6Ao Tov
0pyaviIouo, xat kabopillel tnv avamtuén tov luywn

-0 Driesch Siatumtwvel T yevikn apyn wg €ENG:
‘The relative position of a blastomere in the whole determines in general what

develops from it; if its position be changed, it gives rise to something different. In
other words, its prospective value is a function of its position’



Ot amoyelg tov Driesch

-> Driesch: to ¢uf3pvo tov aywvov dpa w¢ ‘harmonious equipotential
system’

-> 1) avamTUEN kaBodnyeital amo pa ‘evéeAExela’

-> 0PYAVOWTIKT] KATEVOUVTIIPLX UV TTOV SEV KATAVAAWVEL
EVEPYELQ, ELVOL QUAT, KOL ATIOTEAEL XAXPAKTNPLOTIKO TNC {WVTAVIC
UANG

-£LPOAOT) 0TV EVOTITA TNG OPYAVIKNG Sl koo lag

-> £V0C OPYAVIOUOG Elval Eva AELTOVPYLKO OA0, KAl OXL EVX LWOATKO oTtO
EEXWPLOTA HUEPN



von Uexkill (1908):

‘Driesch succeeded in proving that the germ cell does not possess a
trace of machine-like structure, but consists throughout of equivalent
parts. With that fell the dogma that the organism is only a machine.
Even if life occurs in the fully organized creature in a machine-like way,
the organization of the structureless germ into a complicated structure is

a power sui generis, which is found only in living things and stands
without analogy. ... It is not to be denied that vitalists are the victors

all along the line’.



Emttyeveon vs IIpooynuatiopnog

-> 1] CUUTIEPLPOPA EVOG KUTTAPOU Elval ouvapTnon TS 0£om¢ Tov 6To 0A0
-> (PALVETAL OTL VTTAPYEL L pUoTNPLWwONG ‘SUvaun’ n omola Stamepvasl OAo Tov
opYavIoUO, Kol kaBopilel Tnv avdmtuén tov (LYWTN

-> 1) apXN AUTH OTL O OPYAVIOUOG SPA [LE KATIOLO TPOTIO WE EVA ‘OA0’ £YLVE
KEVTPLKT apx THS EUBpvoroylag
-> TO KEVTPLKO TIPOBANUa TTAEOV Ty va Bpedel nf puotkoyMukn Baot g
apYNG AV TNG

-> oL eufpvoAroyot dev yvwprlav o TL cuviotatol auth n faon, aAAd avemTuEay
Lo Kown Bewpnon: tnv EmLyEveon

-oVUPWVA LE TN OEwplo TNG ETILYEVEOT)C, YIA VO KATOAGBOVUE TNV AVATITUE,
TIPETIEL VX OKEQTOVE TN CUUTIEPLPOPA TOV TIPWTOTIAAGUATOC GTO OTIOLO0
APXIKA CLUVICTATAL O OPYAVIOUOG, GTO CUYKEKPLUEVO TEPLBAAAOV GTO OTIOLO
BplokeTal



Emttyeveon vs IIpooynuatiopnog

-> Ta KUTTOPA TOV 0pyaviopov, Sev elval Ipokafoplopsva va
aQVaTITUX00UV 0E CUYKEKPLUEVA PEPT), CAAL P IKA UTTOPEL VoL ExOUV OAQ
TAPOUOLX CVGTOON

-> TNV TOPELX TNG AVATITUENG, ELPaVI(OVTAL HOPPOAOYLKEC KOl
BLOYM UK ECG SLAPOPES VTIO TNV ETILPPOT] TOV MEPPBAAAOVTOC 6 KUTTUPX
KoL 0E OLASEG KUTTAP WV

-> 1 Bewplo TG EMYEVEONC £lxe EENYNTLKT LOYV: TTIOAAQ TIELPANATA
£8eLyvav 0TL M avATITVEN EVOG HEPOVG TAV EEAPTNUEVN ATTO TNV TTAPOVoia
£VOG XAAOV UEPOVG

T Tapaderypa, av EPPUIKOC LGTOC TWV AKP®WV PETALOOYEVOEL oTNV
LEDT) NG MAQTNG 1) TG KOWALAC, Oa avamTuy0el, kat 0o oxnuatiotovV
VELPA KOL OLLO@OPO ayYela, Ta oTtola Oa elyav TTOAV SLapopeTIKEG OEGELS Qv
TO AKPO OeV BplokOTaV eKEL



OAlOTIKEG TTpOoEYYioEl: Spemann

-Hans Spemann (1869-1941) -
TaveTLoTN Lo Tou Freiburg

-> ONUOVTIKA TIEPAUATH TTOL £SELEaV T
PUOULOTIKA YO PAKTIPLOTIKA TOV
eUPPLOV TNG COHAAUAD PG

-> TOV XELLWVA ToV 1896, evw BploKETAL ATIOUOVWUEVOG OE CAVATOPLO
AVOPPWVOVTAGS aTto uuatiwon, Staalel To BAaotiko [IAdoua: uia Oswpla
KAnpovouikotntac (Das Keimplasma: eine Theorie der Vererbung) tov Weismann,
Kol Tov ouvvapmalovv Ta TTpoANpHaTa NS ERPPLoAOYLOC

-10 1924, n Hilde Mangold (@oltmtpla Tov Spemann), avakowwveL OTL OTAV
LeTApOOoYEVOE NEPOC (TO OTTO(0 OVOUAGTNKE ‘OPYAV®WTIC’) atd TPWLHO EuBpuo
oaAapAavSpag evog eidovg, o SLA@OPETIKO LEPoC Tov eufpvov SLaPopPeTIKOU
£l6ovg, auTO TpoToTOoinoE TOV TEPLBAAAOVTA LOTO TOV EEVIOTN, KOL VA VEO

§ ’ 4 ﬁ ’ ﬂ
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Invagination of
ecloderm to form
lens rudiment

-..gv-.......‘

Nervous layer of retina
Oplic vesicle

Cavity of fore-brain

Pigmented layer
of retina
Ectoderm
-1t0 1935 amoveunbnke otov Spemann to
14 /4 14 14 Len'g
Bpafeto NoumeA (n Mangold eixe ev tw petady .
TEBAVEL) YLIA TIG AETTTOUEPEIG LEAETEG TOV YLA TOV er::;z&.t:mlay er of

0PYAVWT)



DISCOVERY OF THE "ORGANIZER"

Donor embryo Host embryo

Host
embryc
1. Remove dorsal 2. Transplant these 3. A secondary embryo 4. Two complete

blastopore lip cells cells to ventral side begins growing in ventral embryos result,
from donor embryo. of host embryo. side of host embryo. connected at the belly.



OALOTIKEG TIPOCEYYLOELC: Spemann

-> yloe TOV Spemann, 1 TEWPAUATIKY EPEVVA PUTIOPEL v xpnotpomoin el yia tnv
Katavonomn tov eufpvov, aAAd To cVOTNUA TIPETIEL VA LEAETN Ol WC £V 0AO.

-> n€0080¢ Tov Spemann: TEPAUATH LETAPOTYEVOTC GTO EMITMESO TOV LGTOV

-> 1] SLAPOPOTIOIN OGN WG LK GELPA ATIO EMAYWYEC OAOEVA KAL LEYXAVTEPNG
e€eldikevonc

H oAloTIKY) oTpATNYLKI) TOU Spemann:

1) n emaywyn pmopel va katavon el povo we pia Stadikaoio Tov cupailvel 6To
EMITESO TOV LGTOV

2) avadvopevn (emegent) 1810t TA OV O YABEL ooV peAeTn Ol pLOVO 6TO
KUTTAPLKO 1] LOPLAKO ETTITIESO



OALOTIKEG TIPOCEYYLOELC: Spemann

O Spemann cvp@wvel pe tov Driesch otL to €ufpuo stvatl ‘harmonious equipotential
system’

-> OALOTIG, AAAG O)L BLTAALOTNAG

-> OXL VALY WYLOTNG
-> Sl ikaoieg Tov ovpaivouvy o AVWTEPA EMIMESA 0PYAVWONC

Zopuwva pue tov Hamburger (I'eppavog epfBpuoAdyog), dev mpemeLl va SOVUE TOV
Spemann w¢ BrtaAloty). Asv eival cwoTto OTL:

‘[Spemann’s ]interpretation of regulation and of harmonious systems has a
vitalistic aspect. On the contrary, he deserved credit for being one of the first to
point out the weakness of Driesch’s argument and to have shown that the
phenomena of regulation and of the harmonious - equipotential system are

accessible to experimental analysis.
(Hamburger 1988)



O opyavIoUOC WG OAO

-nEB0SOL EUPBPLOAOYWV:

-> gV HEPELT) KOl TIANPN G SLOXWPLONOC LEPWV TOV EUpUov

-> avadatain pepwv (UE cuumieon, HETAPOGXEVON 1) UYOKEVTPNON)

-OTIO TA ATIOTEAECUATO TWV TIELPAUATWY AUTWV avadVONKE EVAC GNUAVTIKOC YEVIKOC KAVOVG:

-> 0€ OAEG TIG TIEPLTITWOELG, EVA LEPOG TOV EUPPVOV EXEL TNV LKAVOTNTA VX TIPOKAAECEL TNV ELPAVLOT)
MEPLOGOTEPWV TIPAYUATWV ATTO 060 Ot TTPOKAAOVGE OV QLPNVOTAV 0TO KAVOVIKO TOU TIEPLBEAAOV

-> 0€ TIOAAEG TIEPLTITWOELS, £VA HEPOG TOV TIPWLHOV EUPPVUOL UTTOPOVOE VX 08N YN OEL TNV ERPAVLOT] EVOC
OAOKANPWUEVOU EVIIALKOV OPYAVIOUOV

I4 4 ’ ’ 7 14
-> 1] AVATITUEN SEV OPEIAOTAV ATTOKAELGTIKX OTLC EYYEVELG LOLOTNTEC TWV KUTTAPWV (6AS
Dewpovpevwy To KaBeva EexwploTtd)

-TO YEYOVOG OTL O€ TTIOAAEG TIEPLTITWOELS KAOE KUTTAPO TOV SLapoVeEVOU wapiov umopovoe va 08nyNoEL o€
£vav TIAT)PN 0pYaVIoUO (AAAG SEV TO €KOVE VIO KAVOVIKEG GUVOTKEG), UTTOSEIKVVE GTOVG EUPPLOAGYOUS
OTL 0 OPYQAVIOHOG WC OAOV EAEYYXEL TIG avaTITUELAKES SLadikaoieg TTov cvpfaivouy ota PéPT TOV 0PYAVIGHOU

-GPA 0 0PYAVIOUOG E(YE VTIEPKUTTAPLKEC WBLOTNTEC: TA KUTTUAPA, KATA TOUC EUPPLVOAGYOUG, TAV TA
EpYaAELA YIO TNV AVATITUEN, KoL 0XL OL TAPAYOVTEG IOV TNV Kabodnyovv

-> 11 AVATITUEN SEV NTAV TO ATMOTEAECPUA PLOG ATTOLKLOC 1) KPATOUC KUTTAPWV: 0 0pYAVIOUOS OTIAYVEL TA
KUTTAPA, OYL Ta KOTTAPA TOV 0pYavioud (Ta KOTTopo w AmoTEAEoUQ, KAl oYL aiTlo TS avamTuéng).



O opyavIoUOGC WG OAO

‘It is not division of labor and mutual dependence that control the union of the blastomeres. It is
neither functional economy nor social instincts that bind the two halves of an egg together, but the

constitutional bond of individual organization. It is not simple adhesion of independent cells, but
. I | cohesion’

(Whitman (1893) ‘The Inadequacy of the Cell-Theory of Development’, Journal of Morphology 8: 639-658)

-8ev 06Nyel N KLTTAPLKY] SLAIPECT) GTNV 0PYAVWOT], CAAA 1] 0pYAVWON TNV KUTTAPLKT Slaipeon

-TIPLV ATIO TOV OXNUATIOUO TWV KUTTAPWV Unocpxa nén mﬁ.&&mﬁ.mmmumsw&mumg

Klnpmmmmm TO OTIOL0 ATIOTEAEL TO APYLKO GNELO VL0t KADE 0PYAVIOUO, KAL TO OTO(0
TPONYELTUL TOV OYNUATIOUOU TWV KUTTAPWV Kal TOV pUOMLTEL

-> eVOELEELG ATIO CUYKPLTIKEG LEAETEG:
OPYQVLIOUOL TTOV XPNOLLOTIOLOVV YL TOV 1810 0KOTIO SLA@OPETIKO aplOUd KUTTAPWV

‘as if cells did not exist, or as if they existed only in complete subordination to its will’
“-UTIAPYOVV MPWTLOTA [LE TTOAVTIAOKEC OPYAVWGELG
-> Apo PTOPEL VA VTIAPXEL TOAVTIAOKOTITA E £VA KAL HOVO KUTTAPO. X' qUTA 1) KUTTOPLKY] Slaipeon

EMETAL TNG 0PYAVWONG, KL 0L TO avTiOETO.

-0 Whitman ocvumepaivel 0tL ta kKOTTApa €V €lvan 1] Baoikn Hovada TG opyavikiC Soung



O opyavIoUOC WG OAO

-1 KaLvoUpLo YEVLIA TIELPAUATIKWY EUPPUVOAOGYWV LIOOETEL TIG
avtippnoelg Tov Whitman katd g 16€0g TOL ‘KPATOUG KUTTAPWYV', TIY:

-> Edwin Conklin (1863-1952), Princeton [§&1d]
-> T. H. Morgan (1866-1945), Columbia,

-> Ross Harrison (1870-1959), Yale

-> Frank R. Lillie (1870-1947), Chicago

-0 Lillie ypapel oxetikd to 1906:

‘The organism is primary, not secondary, it is an individual, not by virtue of the cooperation of
countless lesser individualities but an individual that produces these lesser individualities on
which its full expression depends’

-E. B. Wilson axopa vrtootnpilet to 1925:
‘the multicellular organism in general is comparable to an assemblage of Protista which has

undergone a high degree of integration and differentiation so as to constitute essentially a cell-
state’

[Wilson (1925) The Cell in Development and Heredity (3d ed.): 103]



Emiyeveon kat ITIpooynuationog

-TIOAAG TEEWPAPATA ESELYVAV TIC PUOULGTIKEG IBLOTNTEC TWV EUPPUVIKDV KUTTAPWV
-> QAAG Sev SLEBeTav OAA T KOTTUPA TNV LKAVOTNTA VO 081 YT|O00UV O€ £VAV OAOKAT PWUEVO
opyaviopo —3dev Ntav 0Aa ‘ododVvaua’ (totipotent)

-> 0 Driesch siye vto0£oel 6TL KABE HEPOC TOVL TIPWLUOV EUPPVOL HTAV LKAVO va avaTtTuXOel o€
OTIOLOVOTTIOTE LOTO (1] KOL 0€ OAOKANPO TOV 0PYAVIOUO), KOL TO TL TTPAYUATIKA B KAvVeL e€apTaTol
aTtd TIG OXECELG TIOU EXEL LE AAAX PEPT

-> ¢ TA pEoa Tov 190 awwva, ot epfpuvoAdyot i€epav 6TL auTd oY VEL EV HEPEL HOVO —1) ‘poipa’
£VOG KUTTAPOL TAV oUVAPTNON TNGS 0£01C TOoV (Gpa TwV oXECEWY TOV UE GAAA PéEPT TOV
OPYQVIOHOV), AL KQL TT)C ECWTEPLKTIC TOV OPYAVMOTNG

-6A8 0 KAT010 0TASL0 TNG AVATITLENG TIPAYIATL CUVEBALVE KUTTAPLKT) StapopoToinon
-y TTopadeypa, av £va SeEL Ak po PETAUOoYEVOEL 6TV APLOTEPT) TTAEVPA TOV CWUATOG, HPOTOV
TO OWUN EXEL APXIOEL VA SLa@OPOTIOLEITAL TOTE TAPANEVEL SEEL GKPO KAl SEV TPOTTOTIOLELTAL

AOY®W TOV VEOU CUGYETIOUOV LLE TO UVTTOAOLTIO CWUX

-TIELPAUATO OE KAAALEPYELES LOTWV £6£1€AV OTL KATIOLEG ATIO TIC SLAPOPEC LETAEY COWUATIKWV
KUTTAP®WV TAPEUEVAV KAl OTAV TA KUTTAPU ATIOUAKPVUVOVTAV ATTO TO OWUN

-BLOXMULKEG KL LOPPOAOYLIKEG XAANYEG O€ Eva KUTTAPO TIOV CLVERALVOY KOTA TNV AVATITUE,
KANPOVOUOVVTAV GTOVC ATTOYOVOUC TOU KUTTAPOU

-> KOL 1] E0WTEPLKN 0pYAVWOT Kot To IepLBaAAov (OAS Ta yeltovika kUTTapa) kabopilfouv
‘Holpa’ EVOG KUTTAPOL N} LOTOV



Emiyeveon kat ITIpooynuationog

-GAAQ TElpapata E8el€av OTL 0 SLAEPOPETIKOVG 0pYaVIGHOVGS LoXVOUV SLA@OPETIKA TTPAY AT
[Slaopa BloAoyiag pe puoikn kot ynueia -> otn Brodoyla Tdvta vVTapxovV EENLPECELC |

-> 0€ HEPLKOVG 0PYAVIOUOUCS, VTIAPXEL 8T KUTTAPLKT SLoLpOPOTIOINGT OE L0 TTPWLUA OTASLA TN
avaTITLENG -6A8 pEca oToV (1810 TO UYWTN, TPOTOV Siapedel yia TpwTH Popa

Tl TapaSety o, T TPWTA KUTTAPO KOUTA TNV GUVAGKWON TOV {UYWTN 0 KATIOL PUAN (TTY
noAakia, SaktuAtookwAnkes (Annelida), aokidia) oxnuatilovv HEPOC HOVO TOV OPYAVIOLOV

-> §€€L 1) aplotePO fjuov Tov {wov amd KOTTAPO ToL BplokeTal ot Se€Ld 1 aploTep,
OVTLOTO Y WG

-> IPOo0Lo0 1] OTMLEOLO TUHa aTtd avTioTolyo KUTTAP

-> KaOe eva amo ta 4 kuttapa (0To oTASI0 TWV 4 KUTTAPWYV) UTOPEL VO OXNUATIOEL TO
AVTIOTOLYO TETAPTO TOU {WOV

-T£TOLEG TIEPLTITWOELS AVAPEPOVTAV WG ‘UWOoAIKA Euppua’

-> 1 Staopd HETAE) HWOATK®WV Kol pUOLOTIK®WV eufpUwV (I} 6TOUS aXLVOUC KOl OTLS
OOAQUGVEPES) AVTIKATOTITPLIE TI GYXETIKN ETMPPON TWV AAANAETIEPACEWY HETAEY KUTTAPWV
yla Tov KaBoplopo ¢ ‘poipag’ Tou KuTTAPOoUL

-> av Kot OAa ta éuBpua pudpilovtav og k&molo Badud amd KUTTAPLKESG AAANAETSPACELG, OTA
Lwoaikd Epfpua oL tAANAETISpACELS LETAED KUTTAPWV PAIVOVTAV VU E(VAL XPKETA
TEPLOPLOUEVEC



Emiyeveon kat ITIpooynuationog

-BA£movpe apa OTL oL UPPUOAGYOL XPNOLUOTIOLOVOAV 2 £VVOLEG, TNV
ETLYEVEGT] KOL TOV TIPOGYNUATIGUO, VL0 VX KATOVOT|OOUV TNV
ELPAVLIOT TOV EUPPLOL attd TOV LLYWT).

-0V KalL To TEPRAAAOV Ttailel pOAO YA TNV SLAPOPOTIOINOT KATA TNV
avatTudn, tav Eekaboapo OTL KATOLoV £60VG ‘OpYaVWTIKO oXESL10’
NToV amapaitnTo yia va eENynOoUV OAEG OL KIVIOELS TWV KUTTAPWV KAl
TWV HEPWV TOV EUBpUiov TTov cuUPalvouy KATA TNV AVATITLEN

-KOTA TLG ETTOUEVES SEKAETIEC, TTOAAOL EUBPVOAOGYOL EpEVVNOOLY XUTH TNV
0PYQAV®WGT] TOU YOVILOTIOMUEVOU WAPLOV WE TNV TTPWTAPXLKT) Baot
NG AVATTUENC
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[Ipoceyyioelg otnv Broroyia otig apyxes Tov 2000 atwva

materialism non-materialism

vitalism

mechanistic - holistic dialectical
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