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«We think we have a good candidate in the form
of a small nematode worm»
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O vnuoatwédnc Caenorhabditis elegans

Scanning electron
micrograph of an adult
hermaphrodite




O Caenorhabditis elegans

Nnuatwdng - LAKOG Tepimouv 1mm
Zel eENéuBepoc oto €dadog
Tpedetal pe Baktnpla

JuvnOwc eppadpoditoc
AutAoegldnc, amAn opyavwon

Qobnun ‘Eviepo

daQuyyas Qarywyog Qoxvtrage  Mitoa  Auyd  Tevvnmirdg moQOg 0006 Edoa




O apoevikoc Caenorhabditis elegans

Male (XO)

BodyFIGIC

Tol pOEVIKA TIPOKUTITOUV otayv xabetl avBopunta €va X katd tn Helwon
2tn ¢$uvon pe cuyxvotnta 1:700
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Figure 8.1 General anatomy of a nematode. Larger animal out-
side, female; smaller animal inside, male. 1, one of six lips; 2, mouth;
3, pharynx ; 4, nerve ring; 5, dorsal nerve cord; 6, ventral nerve cord;
7, posterior pharynx bulb; 8, intestine; 9, oogonia; 10, oocytes; 11,
sperm; 12, freshly fertilized egg; 13, early cleavage stages; 14, vulva;
15, anus; 16, spermatogonia; 17, sperm; 18, vas deferens; 19, cloaca;
20, copulatory bursa. (After Meglitsch and Schram 1991.)




KokAoc¢ Lwn¢ tov Caenorhabditis elegans

Fertilized

Hours after
fertilization
at 25°C

Embryogenesis
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v

L1




Ta tAeovektipata tou C. elegans

Yuvtopn epBpuoyeveon (15 wpecg otoug 20°C)

[evid - 3 NUEPEC

Alyol kuttapikol TuTtoL

MoAU Alya kUTtTtapa (959 to wpLpo atouo, 558 n AdapBa)

OAo to yovibilwpa yvwoto (mpwto nou yaptoypodrnOnke-1998)
Opoloya yovidla pe otovOUAWTA Kol aloTtovO UAQL

Eppadpoditoc - avtoyovipomoinon aAAd Kol SLAOTAUPWOELG E OPOEVIKA

AToUO - TPOOPEPETAL YL YEVETIKA avaAuon.



Mopeia petaAaéoyeveonc otov C. elegans

EouagodoLto oto omolo
£yEL YIVEL LETOANTELYEVEOT

YHTO‘;’U‘VLHONOiTIOT]

\ \Avm YOVLLOTTOINON

25% 50% 25% 100%

Ouotuya
WETOAAGYLOTOL

ALY wpPLoOPOG OMOlUYWVY OTOMWY UETA armo Teipapo PeTtaAAaélyéveon Kol SUO YEVLEC
autoyoviponoinong.



Ta mAeovektiuata tou C. elegans

Yuvtopn spBpuoyeveon (15 wpec- 20°C)

Alyol kuttaplkol TuToL.

[evid - 3 NUEPEC

MoAU Alya kUtTtapa (959 to wpLpo atouo, 558 n AdapBa)

OAo to yovibiwpa yvwoto (mpwto nou xaptoypodrnOnke-1998)

Eppadpoditoc - avtoyovipornoinon aAAd Kol SLOCTAUPWOELS LE APOEVIKA ATOUA -

TPOCPEPETAL YL YVEVETLKN.
Opoloya yovidla pe otovOUAWTA Kol aoTtovOUAQL
H kuttapikn yeveahoyia yvwotn (dtadavng) (DIC-Nomarski).

H kuttoplkn yevealoyia emavalapBavetal oxedov amapaAlakTn amo To Vo ATOUO

o0TO QAAO.

2TO €pyaotnplo avamtuooetol oe tpuPAla Petri, tpEédetal pe Paktipla Kat ot

npovUudec mpwipwyv otadiwv eival Suvatov va dtatnpnBolv katePpuypEVEC.



Ta tAeovektipata tou C. elegans

https://doi.org/10.1038/s42003-023-05098-1 | www.nature.com/commsbio

ZEISS Microscopy, Flickr.



https://www.flickr.com/photos/zeissmicro/

Ta pelovektipota tov C. elegans

MuKpO HEYEDOC auYwWV.
MoAU okAnpo kEAUdOC.

EMOULEVWC

MLKPOXELPOUPYLKA TTELpA AT SUCKOAQ.

TIPOTIUPNVES




H avantuén tov C. elegans



H yoviponoinon otov C. elegans

To auyo dev mapouotalet epdovni oUPHETpia.
Me cuOTIACELC TNG LATPAC TA WwApLa TipowBouvTal 0T OTEPUATOORKN.

H yovipomoinon AapBavel xwpa kabwc Ta wapla PETAKVOUVTOL TTIPOC TN MATPA LECW TNG
oTEPUATOONKNC.

H yovipomoinon akoAouBeital amd evepyomnoinon tou avyou (oAokArpwon tng Melwong
Kol OXNUATIOUO Tou KEAUPOUC).

H eloobo¢ tou oneppatolwapiov eival amapaitntn yla tnv vapén tng epBpuoyéveonc
(MTOC, kevtpooWwUATLO KoL TIPWTELVN (£¢)).

TEFUTELV LA HATOTLAD
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H yoviponoinon otov C. elegans

To auyo dev mapouotalet epdovni oUPHETpia.
Me cuOTIACELC TNG LATPAC TA WwApLa TipowBouvTal 0T OTEPUATOORKN.

H yovipomoinon AapBavel xwpa kabwc Ta wapla PETAKVOUVTOL TTIPOC TN MATPA LECW TNG
oTEPUATOONKNC.

H yovipomoinon akoAouBeital amd evepyomnoinon tou avyou (oAokArpwon tng Melwong
Kol OXNUATIOUO Tou KEAUPOUC).

H eloobo¢ tou oneppatolwapiov eival amapaitntn yla tnv vapén tng epBpuoyéveonc
(MTOC, kevtpooWwUATLO KoL TIPWTELVN (£¢)).

Ineppatolwapla

HITOTLAD

\iaxivnon
MOV TT O

orxroparotinn rou




H npwtn avAdkwon otov C. elegans



H avAakwon otov C. elegans

« OAofAaoTtikr) aUAAKwoN.

* H npwtn Staipeon eivat acOUUETPN N aVAaKa oxnuatileTol KovtUTEPA MPOoC To onioblo
akpo kat dnuioupyouvtat duo kuttapa to AB kat to P;.

¢ Ol aQUAOKWTLKEC SLaLPEDELC VOl ACUPUETPEG — OTLG SLOLPEDELS TNG TIPWIMNG AUAAKWONG
oxnuatilovratl eva Wputiko kuttapo (founder cells-AB,MS,E,D,C) kat €va BAACTIKO

kuTtopo (stem cells P;-P,). Amo kaBe Wbputiko kuTTapO Ttapayovtal Stadopomotnpeva
KUTTapA.

« WeubdoauAdkwon

Posterior One cell dividing Two cells AB and P, dividing Four cells 28-cell stage

A
llll'\. af
pro-nuclei

Anterior




Kuttapikn yevealoyia (cell lineage) o mpwipa otadia
tn¢ avarntuénc tovu C. elegans

Anterior Posterior
Q fertilized egg
i: i unequal cleavage i i

AB, ABj,

Neurons Neurons

et Sy Epidérmis
Epidermis Epidermis : :

Meshodermal Specialized  Mesodermal Muscle Muscle

anterior — d— posterior pharynx cells phafYﬂX




NMwc ovopdlovpe ta kuttapa tov C. elegans

MoAAEC dopeg ta kuTTapa otov C. elegans ta ovopdloupe pe Baon tn 6€on ToUC WC MPOC
T adeAdLKA TouC KUTTOPA.
1t.X. ABal= 1o kUtTtOapo mou £xeL TpoEABeL amo tn Slaipeon tou ABa kol BplokeTal aplotepd.

To ABa mpogpxetal amo tn Olaipeon tou AB kot eival to kUTTOpPO Tou Pploketal

TIANCLECTEPA OTO EUMPOCOLO Akpo Tou UBpuou.

Anterior Posterior




H avAakwon otov C. elegans
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P

pseudocleavage

pronuclei meest
in posterior

centration and
rotation

posterior spindle
displacement

cell cycle timing and
spindle orientafion
differences

H auAdakwon otov
C. elegans

Katd tn deltepn Olaipeon to AB Slatpeital
lonuepwva  (kaBeta otov eumpocbomnicBblo

a&ova) evw to P, peonuPpva = mepLotpodikn

QLUAQKWON.

Ao to AB mpokumtouv ta ABa kot Abp, (a:
anterior, p: posterior) evw amno 1o P; to EMS

Kol to P,.

Ta PAaoctikd kUTTtOpo Olopolvtal TAVTA
neonuBpwva kot amd  kaBe  Siaipeon
TIPOKUTITEL €VOl LOPUTLIKO KUTTAPO EUTIPOCOLN

Kol €va. BAQOTIKO KUTTAPO omioBLa.



MpoUnoBEoeLc Mo MPEMEL va TNPOUVTOL TTPOKELUEVOU va anodetyOei
OTL £Va HOPLO TIPAYLOTL EVEXETOL OE LAl CUYKEKPLUEVN OVATTTUELOLKA
Siadkacia
Find it-loose it-move it



Ta EuBpua oV MTPOEPXOVTOL OTITO YOVLLOTIOLNON HE
oneppotolwaplor LetaAAaypatwv spe-11 dgv
ovantuooovtot GucLloAoyLKA

Evtomiopog

Exdpoon

AvaoTOAN

MeTtaAAdéelc matpknc enidpaong



MetaAAaelc matpLknG EmMidpoonc

H SPE-11:
Mupnvikn mpwteivn, Asttoupyia?

Ekppdletal Katd TN OTMEPHOTO-
YEVEON KOLL TNV TIPWLMN OVATTTUEN.

EuBpua amd omeppatolwaplo spe-
11 OSwowlovtol ov TO wApLa
ekppalouv eKTOoTIKA TNV SPE-11.

Aev  amoteAel  oOTOKElO  TOU

KEVTPOOWATLOU.

Ta oneppatolwapla tou C. elegans gival mMoOAU UIKPA O ox€on e Ta wapta (1%v/v). MNa

TIoL0 AOYO HLa TTPWTELVN va ekPpAleETOUL OE AUTA KOl OXL OTA WAPLOL;



MpolmnoB<oelc mMov MPEMEL va TNPOUVTOL TTPOKELUEVOU
voL arodeLXOel OTL Eva LOPLO TIPAYHOTL EVEXETOL OE MLOL
OUYKEKPLUEVN avamtuélakn dladikaoia

Exkdpaon- Spaon (mpoPBAemnopevoc poAoc)
AvoloTtoAn

Exktorkn ekppaon n/kat Yrepekdppaon



O oxnMaTIopnoC¢ Tou epnpocBoniocdiovu aova
otov C. elegans

O eunpooBonicOlog déovag oxnuatiletal

oTn Hokpld dtdotaon Tou wapiou

O eumnpoocBormiocBloc atovag bev eival

KaOopLOPEVOC TIPLV ATtO TN Yovipomoinon.

To Aakpo mou Bpioketol MANCLEOTEPA OTO

onueilo ew0odbou Tou omeppatolwapiou
(point of sperm entry) yivetar To

HEANOVTIKO omtioBLo dkpo tou epPpuovu.

Mw¢ prmopou e va to anodeiéouvpe?




O oxnMATIoONOC Tou epmpocBonicOov asova
otov C. elegans

H eloobo¢ Ttou oneppatolwapiov  akoAouBeital oMo TO  OXNUATIOHO  €VOC
KUTTOPOTIAQLCOATIKOU PEVUATOC TO Omoio Ppailvetol OTL KOTAVEUEL ACUUMETPA O0TO {UywTO

Sladopa popLa } CUUAEYHOTA LOPLwV.

Nepldepelakd kuttapomAaopa - EM

Kevtpko kuttapomnAacpa- Ol

JUUMETEXOLV:
Muwkpoividia otnv avadlopydvwon Kol oTo
OXNUOATIONO TNC ATPAKTOU. (KutoxaAaoivn)
>tn Sladlkoola evexeTal Kol TO KEVIPLOALO
Tou omneppatolwapiov KaBwC opyavwvel

ULKPOOWANVIOKOUG.




Ta Kokkio P




Chromosomes P granules

Ta Kokkia P

sperm nucleus

;-!
-egg nucleus

P

PLBOVOUKAEOTIPWTEIVIKA ~ OUMTMAEyHOTA  TO
omola  KOTOVEUOVTIOL OCUMHUETPO HETA TN
yovipormoinon.

MNeplexouv RNA-eAKAOEC, TIOAUUEPAOCEG TIOAU-

A, TTapAYOVTEC Evapenc TG HeTAdpaOoNC K.aL.

Meta amd kdbe OSlaipeon mapapévouv oTo

BAaoTIKO KUTTOPO.

KutoxaAaoivn D avaoTtEAAEL TN HETAKIVNON TWV

KOKKLWV P.

ZUMMETOXNA MLIKPOIVIOLWV.




H petaypadn twv UywTIKwWV yovibiwv Eeklvd oto oTASLO0 TWV TECCAPWY KUTTAPWY OHWE
yovidia pntpknc enidpaonc (rmepimou 100) eA€yxouv TNV aVATTUEN MEXPL TNV €vapén NG

yaotpdiwoncg (28 kuttapa)

Wevdoav

8 niTTOQu ITomLUo YooTEIdLOo Comma ITowiun e 14 OYuun smunruvon

Ta npwipa otadla tng avamntuéng tou C. elegans eAéyxovtol amo yovidla UnTeLKAg
enibpaong



P e N e N e

@)
F3 exndhoym %\% W

X

‘O)a GygLov Tomov Metaihayn o€ yovidlo
UNTOWXNG ETTOQ0OMS
TTALQEUTTOOLLEL TNV AVATTTVEN
TV euPevwv g F3

Yapwon HeTaAAafLlyEveONC Yl TNV aveLpPeon HETAANAYWV O yovidla pUNTplknAg emidpaonc. Ta
eppuadpodita dev SlaBEtouv yevvnTIKO MOPO EMOUEVWE Oev elval oe BEon va yevvrioouv auyd.
MpokelpEvou va aneAeuBepwBoUlV oL TTPOVUUDEC KATATPWYOUV TO CWHA TOU YovEa. Ta ATOUA TNG

F2 ta omoia dp€pouv EpBpua TwV OTOLWV N AVATIVEN EXEL OTAUATAOEL AOYW HETAAAOYAC OE Yovidlo
UNTPLKNAC EMIOpaONC MOPOLEVOUV OTO CWLA TOU YOVEQ.




Ta petaAAaypato par
(partitioning defective mutants)

Entnpedlouv TNV KAToVopn TwV KOKKiwV P | aAAwv kaBoplotwv
AMNayec ota emimeda aUAAKWONC

AN\ayr) oto poTtuTo £Kkdpaong AAAwWV yovidiwv

Exouv xapaktnplotel 6 petallacelc PAR.
ALadOpETLK KATAVOU).
Aladopetikad otadla.

AladpopeTika popla.




Ta yovidia par

H katavoun tTwv Kokkiwv P amouoia PAR2 kat PAR5S



Ta petaAAaypato par

PAR-1 PAH-2 PAR—S

ol DCDCS
ot (CDCY

AMNAeTIOpAoeLC peTalL Twv yovidiwv par.

par-2 / ‘1 MetoAAdéelc tou €vog emnpealouv TNV
R KQTOVON) TWV UTTOAOLITWY

—COCHED
~DCDCE




O npwrteivec PAR

PAR-2:GFP



O npwteivec PAR

Katavépovtal opolopopda mpv amno
TNV yovipornoinon.

Meta ™mv eloobdo TOU
oneppatolwapiou KOTOLVE LOVTOLL
oV UETPA oTo nepLPpePLKO

KuttapomAaopa (dAolog).

fla TNV KOTAvVou TOUug amaltouvtal
ULKPOOWANVIOKOL.

PAR-2 GFP



Ta yovidia par

MNpwteiveg PAR
PAR-1: kuttapookeAetiki MARK kwvaon ogpivng-Bpeovivng
PAR-2: mepléxel SaktuAioug RING enkpadtela mpoodeong ATP

PAR-3: mepLexel emikpatela PDZ, opoloyn pe mpwteivec mou aAAnAemidpouv pe PKC,
aAAnAemidpa pe PAR-6

PAR-4: ? OpoAoyn He avOpwrivn MPpwTeivn
PAR-5: nmpwteivn 14-4-3
PAR-6: tepLexel erukpatela PDZ, aAAnAemdpa pe PAR-3

Aev gival anoAUTtwg cadnc o TPOMOoG e TOoV omoio ta yovidia par puOpuilouv ta
enineda avAdakwong N tnv Katavoun dtadopwv popiwv oto Euppuo.

AMNAETILOPAOELG UE TOV KUTTOPOOKEAETO



EykaOidpuon
polarized cortical ruffli 4 :
forsecierioeane! EunpocOonicOov aova

cytoplasmic flows Zl')VOlIJn

1) Eilooboc¢ omeppatolwapiov - Onuoupyia
KUTTOPOTIAQLCGLOTLKWY PEUUATWY - TIOALKOTNTA
2)Ta kokkiat P petakwvouvtal oto omnicOlo dkpo

3) AcUppetpn katavourn twv PAR (ota BAaoTikd
KUTTaPQ)

4) Acuppetpn dtaipeon??

asymmetric division




MoAlkoTNTA KOt OXNUOATLOULOC TNC
OTPAKTOU OTNV MPWTN CUAAKWTLKNA
diaipeon

H eykaBidpuon moAwotntac Oev  OpKei-
[MPOKELUEVOU VO TIPOXWPNOEL OUAAA N avarmtuén
Ba PETMEL N ATPOKTOC VA (VO LETATOTILOUEVN.

‘ExeL SewxOel otL
n pueratonion odpetAetol otn Stadopd TWV

SUVALLEWV TTOU aloKouvtoll oto SU0

KEVIPOOWUATLOL
Anattouvtat:
PAR_B: ET“'] peacﬂ Tn O“Eaespornta Ty MT Kevtpdoopa: pavpot §ickot, pkposwANVIoKOL: Howpeg
_9g _ A L A YPOPUES pe Yipilo YpdUO 01 TPOTVPTVEG O1 TVPNVEG KoL
PAR-2: PAR-3 (mteplopllel TNV EVEPYOTNTA TNG OTO e
= p.T[p(')Ge LO Tl.lr’] ua) . PAR-3/PAR-6 KOKKIVO TEPLPEPEIKO KLTTAPOTAAGHLO,

PAR-2 a1 PAR-1: umke, GPR-1/2 mpdowo cortical

LET-99: ypvoapi

par-2,3 uetaAdayuata???



O poAog¢ tou yovidiou par-3 otnv auAdkwon

(a) EuBpuo ayplou tuTou oto omoio Stakpivovral ta kuttapa AB kat P1. (B) EuPpuo mou €xel
NMPoKUPEL amd waAplo amd To Omolo amouclalel To AELTOUPYLKO TPolov tou par-3. Ta dvo
BAaotopepidla €xouv to (6o peyeboc. Amo tn dnuooievon Goldstein & Macara (2007)
Developmental Cell 13, 609-622, e adela amnod tov ekdoTLKO oiko Elsevier.



MOALKOTNTA KOl OXNUOTLOUOC TNG
OLTPAKTOU OTNV IPWTN
oUAaKWTLKA draipeon

 GPR1/2 kat LET-99 puBuioteg eldkwv  UTOROVAS WV
Ga (goa-1, gpl6)

« MetaA\aypata goa-1, gplée eudavilovuv moAkotnta
oAAQ KoL PO BAAMATO TNV LETATOTILON TNG ATPAKTOU.
« Movonatt npwteivwv G mou evepyomnoteitar (dev

UTtAPXEL TPOCOETNG) — OTOXOG TOU povomatiov
oTolxEla TG atpaktou (duveivn?)

Ta ropandvw Spouv 6To LOLo povoratt - KaBodiLka aro

TLc PAR.

Kevtpoécopa: pavpot dickot, KpOs®ANVIoKOL: Ladpeg
Ypapupes pe ykpiCo ypopo ot mpomnpOveG ot TNPUVEG
KOl TO YPOUOCHUOTO

PAR-3/PAR-6 KOKKIVO TEPLOEPELOKO KVTTOPOTAAGLAL,
PAR-2 o1 PAR-1: umie, GPR-1/2 mpdowo cortical
LET-99: ypvcoaopi




MoAlkoTNTA KOt OXNUOTLOMOC TNG
OLTPALKTOU OTNV MPWTN OLUAAKWTLKNA
dwaipeon

Models of spindle centering

A Three force-generating mechanisms operating on astral
microtubules: (i) pushing by microtubules, shown in green, growing
against the cell cortex, (i1) pulling by microtubules, shown in red,
shortening while maintaining contact with the cortex, and (iii)
hydrodynamic force generated by movement of vesicles, shown in
blue, moving towards the center of the aster. The pushing and
vesicles forces are centering, meaning that they move the aster and
the spindle towards the cell center. The pulling forces can be
centering or anti-centering depending on the details of cell shape and
cortical attachment. B Origins of length-dependent pushing forces.
Displacement of the spindle to the right leads to larger leftwards
restoring force because (1) the microtubules spend less time growing
and shrinking from the right-hand cortex, and (i1) the buckling forces
are larger for the shorter microtubules on the right. C Spring and
dashboard model of the spindle showing the equivalent mechanical
circuit for pushing microtubule arrays. D Microtubule buckling after
contact with the cortex (show cortex). Upper microtubule: clamped
at the aster center and fixed at the cortex (but free to pivot). Lower
microtubule: clamped at the aster center and free to slide along the
cortex. If there is friction at the cortex, the microtubule will initially
buckle as shown in the upper part, but then transition to the shape
shown after sliding. Bioessays. 2017  Nov;  39(11):
10.1002/bies.201700122.



O oXNMATIONOC TOU
paxlokoltAtakoU asova

@) POXLOKOLALALKOG afovaoc
geykaB1dpuetal oto otadlo tTwv 4-

KUTTAPWV.
Mnxoviky mepltotpodry tou ABp

QVTLOTPEPEL TOV paxLlalo-KOLALOKO
asova.

ABp: kaBopilel Tn paxlaia MAsvpa.

EMS: kaBopilet Ttnv KOWLOKA

TAELPA.

Normal development

Experimental manipulation

AB P

Normal worm
Dorsal
Right
Anterior <}§ Posterior
Left
Ventral

AB P
P I
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P|
Y | Manipulation
L) A
e
EMS V
T N\
wd
D A ot

Normal worm
Ventral
Left
Anterior <:§ Posterior
Right

Dorsal




Avutovoun aAAa Ko Kotd ouvOnkn e€eldikevon
€AEyXOUV TNV TAUTOTNTA TWV BAAOCTOMEPLOLWYV TOU
C. elegans

Alaxwplopog 1R kataoctpodry TWV
BAaotopepdiwv oto otadlo twv dvo

* } KUTTAPWV:
R / oL anoyovol tov P1 oxnpatilouv 6Aoug

‘r / TOUG KUTTOPLKOUG TUTMou¢ mou Oa
o | t ) €éwvav dpucLoloyika.

oL andyovol tou AB oxnuati{ouv povo
MEPLKOUC OTTO TOUG KUTTOPLKOUG TUTIOUG
nov Oa £6wve pucLodoyika.

!

P1: autovoun e€eldikevon

AB: kot cuvOnkn e€eldikevon



Kuttapikn yevealoyia (cell lineage) o mpwipa otadia
tn¢ avarntuénc tovu C. elegans

Anterior Posterior
Q fertilized egg
i: i unequal cleavage i i

AB, ABj,

Neurons Neurons

et Sy Epidérmis
Epidermis Epidermis : :

Meshodermal Specialized  Mesodermal Muscle Muscle

anterior — d— posterior pharynx cells phafYﬂX




Avutovoun e€eldikevon Ko n KUTTAPLKN YeEveaAoyia tou Pl

3 s ©Q
o < @
] © =
4 2 S
= 0 =

=
@ § o

Kokkia P: katavepovtol mavta oto BAACTIKO KUTTApo KaBopilouv TN YAUETLKY) OELpA
SKN-1, PAL-1 kat PIE-1: kaBopilouv tnv tOXN TwV WpUTIkKWV MS, C, E kat D (petaypadikol

TIOPAYOVTEC)



EpBpua and waplo ano ta onota anovotalel n skn-1
Xapoktnpei{ovtal ano tnv anovocia EVTEPOU Kot
bapuyyIKWV HUWV

=
e
g%
@)
Q
(D
=
3
V)]

P1, EMS kat MS o€ melpapata amopovwons - HUEG Tou papuyya
Artouoia tng SKN-1 -avti yla pUeg Tou dpapuyya, emdepuida.

ErtutA€ov 1o E petatpenetal o€ C (mpoBAnpaTa KoL 0TO EVIEPO) .



‘EpBpua amo waplo oo to onoia orovcLaleL To
nPoiov skn-1 yopoktnpei{ovtal ano tnv anovocia
EVTEPOU Kol GOPUYYLIKWV HUWV

1
skit=-1 mutant

Pharynx

i o
[RLLRET [

antigen

To skn-1 kwdwomolel yla €vav petaypadlkd mapadayovia tn¢ bZip/homeodomain.
Mntpkd MRNA,acUpUETPN PETAPpPAON



EuBpua ano wapia skn-1 xyapaktnpil{ovtat ano tnv
OLTTOUGLOL EVTEPOU KAl PAPUYYLKWV HUWV

H SKN-1 ekdpaletal oto P1, oto P2 kat to EMS kat
o€ yapnAa enineda ota E, MS,P3 kal C.

H ékdpaon tng SKN-1 ektomikd oto AB petafarAet
TO TIETMPWHEVO TOU- ULOBETEL TO MEMPWUEVO TOou MS.

H SKN-1 epmAéketal otov KaBoplopod Tou
TIEMPWUEVOU TNG YeveaAoyiog tou P1.



expression

= H

——— T MED-1 —

unc-54 3UTH

SKN-1 sites

cacctotgtoatecatgatgatttttggageattatcatoatttotagtyg
gtggagacagtagtactactaaaaacoctogtaatagtagtaaagateac

mut
g Lgr:id_gdqr_'r:lu__] OO oagoC 1'_.:'|_.:'|_.5|_I.:'|_|::|; cogt ._=|_._=|_|_'|=|'_!l.'.|'l.'.|'-!1l.':|"|'..=|..=|.r1l7_.|'r'i tcac

| SKN-1 sites mutated base pairs
— - med-2 bage difference

H SKN-1 evepyomolei tn
netaypadn twv med-1 ko
med-2

MED-1 kat MED-2 : GATA (uywTtikot
Hetaypadlkol mapayovteg

H SKN-1 oavayvwpilet puBuLloTika
otolxela otov umnokvntA Twv MED-1

kot MED-2.

‘ExtoTn Ekppaocn  Twv med
petatpenel un EMS kottapa o EMS

amouaoia tng SKN-1.

Amnouoia toug — (6Log dalvotumog

ne amovoio SKN-1



2Ta EQBpua ano wapla oo Ta ooio anovotalel To
NPOLOV Tov pal-1 napatnpeitatl anovoio Twv
CWHOTIKWV Anoyovwv tou P2

Sl
H-
0]
1))
.
-
D

Metaypadlkog mapayovtag - meplexel homeodomain
OuoAoyn tn¢ Caudal, uNTPLkO pUVNUA HETADPOON TOTILKA

H petadpaon tou pal-1 puBuiletal amo tn MEX-3 (RNA
binding protein )- omtou unapyxet n MEX-3 amouowdlel n PAL-1.
H SNK-1 avaotéAAeL tnv PAL-1



H SNK-1 avaotéAAeL tnv PAL-1




H PIE-1 amatteitot yio TNV TUXN TG YOLRETLKAC OELPOLC

=
'—ln
@
)
=
3
D

PIE-1 Metaypadlkog napayovtac- zinc finger
KataotéAAeL To skn-1

KataoteAAeL T petaypadni ota KUTTOPO TNC YOUETLKN G OELPAC



‘Exkdpaon tng PIE-1 katd
TNV AUVAAKWOn

Centrosome

PAR-3/PAR-6 l

|

Anterior Y Posterior
AB cell l PAR-2, PAR-1 | PI cell

MEX-5/MEX-6

Segregation of PIE-1 determinant into the P1 blastomere at the 2-cell stage. The
sperm centrosome inhibits the presence of the PAR-3/ PAR-6 complex in the
posterior of the egg. This allows the function of PAR-2 and PAR-1, which inhibit
the MEX-5 and MEX-6 proteins that would degrade PIE-1. So while PIE-1 is
degraded in the resulting anterior AB cell, it is preserved in the posterior P1 cell.
(After Gonczy and Rose 2005.) Gilbert+Barresi 11t ed

PIE-1:GFP



H ékdpaon tng PIE-1 ota KUTTOPO TNC YOLUETLKNC OELPOLC
ouve)ileTal Kol LETA TNV AUVAAKWON




Avutovoun aAAa Ko Kotd ouvOnkn e€eldikevon
€AEyXOUV TNV TOWUTOTNTA TWV BAOOTOUEPLOLWYV TOU
C. elegans

AL wPLOUOG n kataotpodn TwWvV
BAaoctopepldiwv oto otadio tTwv Vo

‘ _ } KUTTAPWV:
* / oL anoyovol tov P1 oxnuoatilouv o0Aoug
’ TOUG KUTTOPLKOUG TUToug mou Ba €6wvav
% /t duocloloyika.
) oL amoyovol tov AB oxnupati{ouv povo

MEPLKOUC OO TOUC KUTTAPLKOUC TUTIOUG
nov Oa £6wve pucLodoyika.

!

P1: autovoun e€eldikevon

AB: kot cuvOnkn e€eldikevon



Katd ouvOnkn e€eltdikevon KATA TNV MPWLUN avartuén
tou C. elegans

Anterior Posterior

femllzed €gg
unequal cleavage
¢ AB (
s ; ; \

U )

@&5@)

Neurons Neurons

Epidermis Epidermis MESO(ierma]
Mesodermal  Specialized g ' =
pharynx P cells pharynx | Muscle Muscle
Gut

Epidérmis

Germ line




Katd ouvOnkn e€etbikevon KATA TNV PWLKN avantuén
tou C. elegans

Amouvciaa tou P2 10 EMS OSlapeitat
ouppETPLIKA Sivovtag uo MS

e e .
2 © Gut differentiates
v O No gut differentiation

Avaouvduoopoc EMS pe ABa n
ABp n kot ta dvo

0 § B AvoouvSuaopdc EMS pe P2
e
000000000

15 10

Time of separation {(min before EMS cleavage)



Emaywyn

Enaywyn (induction) ovopaddletal to ¢alvopuevo Katd TO Omoio pwt opada
KUTTAPWYV Tou eUBplou ou ovopadlovtal emaywyeic petaiBalovv onpato o€ pL
devtepn opada ou ovopdlovrol AmoOEKTEG EMNPEALOVTAC LLE TOV TPOTIO AUTO TN

Sdladopormnoinon Touc.

Inducers Responders

Inductive
signal




Mowa eival n $uon TWV EMAYWYLKWV CNUATWV;

Paracrine signaling Autocrine signaling Juxtacrine signaling

Signaling cell  Receptor Signal Signaling cell

‘ Receptor

s

S

e Signal

Target cell
Receptor” -

Fundamentals of Cell Biology, Lauren Dalton and Robin Young

To EMAYWYLKA YEYOVOTA TIOU OLEKTEPALWVOVTOL Ao Slaxutd popla xapoaktnpiloviol wg
napakpvn (paracrine). Ta emaywyLlka GaLVOPEVA TTOU £EQPTWVTOL OO TNV KUTTAPLKA €mtadn
xapaktnpilovtal we avikpvn (juxtecrine). Ta EKKPLVOPEVA ETAYWYLKA CHpata ovopalovtol
TIOPOAKPLVELC TTAPAYOVTEC 1) TtapAyovteg avénong kat dtadopormnoinonc.



Mowa eival n $uon TWV EMAYWYLKWV CNUATWV;

Paracrine
Signaling cell
_-'.

Signal 2)

EROY YR
@ mmu
@ ey
crine signaling

¢iATEO rcell

Receptor

o= % ’

o> — +

!

Target cell

To EMAYWYLKA YEYOVOTA TIOU OLEKTEPALWVOVTOL Ao Slaxutd popla xapoaktnpiloviol wg
napakpvn (paracrine). Ta emaywyLlka GaLVOPEVA TTOU £EQPTWVTOL OO TNV KUTTAPLKA €mtadn

xapaktnpilovtal we avikpvn (juxtecrine). Ta EKKPLVOPEVA ETAYWYLKA CHpata ovopalovtol
TIOPOAKPLVELC TTAPAYOVTEC 1) TtapAyovteg avénong kat dtadopormnoinonc.




Mowa eival n $uon TWV EMAYWYLKWV CNUATWV;

3| EMAYMYN] EMITEAEITAL OO CGUVINOINUEVES OLXOYEVELES TUQUXLOLVOYV

TAQUYOVIMV:

Owoyéveree FGF (fibroblast growth factor- mapdayovrag avEnong

wofflaoTov).
Owoyévere Hedgehog.
Owoyéveree TGFP (Transforming growth factor f- moapayovrog

UETOOYNUATIOUOV ).
Owoyevero Wnt (wingless-integrated).

O1 TOQUXOIVEIS TEQAYOVIES OVOYVOQILOVIOL OT0 UVTOOOYEILS ROl

EVEQYOTTOLOVY LOVOTTATLO UETAYOYI)S GILATOG.



Avantuén Kot LOVOTTATLOL LETOYWYAC GILOTOC

Koatd t™yv avdrtvEl) £veQyoToLoUVvVIOL OT0 TOUS TUQUXQLVELS TTUQAYOVIES
UOVOTTATLO UETOYOYIS GIIUOTOS TOV GUVOVIOVIOL XL GE OALES OLAOLXAGLES
oTTMG:

Movomatia VT000YEMV LE EVEQYOTIITA XIVA.GIS TVQOGIVIS

Movondrtio mTov evepyonotovy tTovg SMAD

Movonatia JAK-STAT

OALO XOL HOVOTTATLO TTOV EVEYOVIUL XUTA XVOLO AOYO GTIV CLVOTTVEN:

Movonatt Wnt

Movonatt hedgehog



H owkoyéveia napayoviwv Wnt

MeyaAn OlKOYEVELQ TIOPAYOVIWV TIOU TePLAapPBAvel mAvw amo 11 péAn ota
onovéuAolwa — mavw oo 15 otov avBpwrno

MoAwd owkoyeévela (HEAN TG aAmavioUv TOOO OTA MPWTOOTOMLA OCO0 Kol Ta
devutepooToLa

MUKOTIPWTEIVEG e VP NAR TTEPLEKTIKOTNTO OE KATAAOLTIOL KUOTEIVNG-aSLAAUTOL

Evéxovtal o€ MOAAEG AVATITUELOKEG SLOOLKAOLEG.

Gonad

A: E14 ISH Wnit4 urogenital organs
B: urogenital rudiment newborn wt
C: urogenital rudiment newborn wnt4d-/wntd-




To Kavoviko povortatt Wnt (rapokpLlveC EmOYwYLKO
$dovopevo)

Wnt
@p{ Frizzled

= ) e

Cytoplasm

' [-catenin :
degradation
% inhibited

degraded p-catenin = B | free p-catenin

Nucleus siamois




To povonatt Wnt

» OL napayoviec Wnt ouvtiBevtal oto ER kal tpomomnolouvtal pPe TNV mpoobnkn Autidiwv
(MOALTLIKO & TaAULTOAETKO) amo tnv O- aketuAotpavodepacon Porcupine.

» Armnouoia Porcupine ot Wnt &gv ekkpivovtal koL cuocowpevovtal oto ER.

» H €kkplon armo tnv KUTTopLkn LEUPpavn yivetal eite pe anAnl diaxvon, A LE eEwowpata i e
AUTOTIPWTEIVIKA CWUATLAL.

» OL Wnt (ne ta  Autiduo)

_ Palmitoleicacid  (B)

NMPOOodEVOVTOL TOCO OTN YAUTILKAVN s 100 B Delipidated
7 1 : ) o Wnt3A
(mpwteoyAukavn) OTOTE ' a0 I Lipidated

neplopiletar n Siaxuon Ttoug A Wni3A

otov uttodoxEal.

Intensity (%)

> H Notum (ubpoAdon)
EVEPYOTIOLE(TAL OO TO HOVOTIATL :
! ' . o ~ Wild-type  Enzymatically
Wnt Kot 6pa ClT[OKOT[TOVTCXC Ta A ! Motum deficient

Notum

Amtidla (amapaitnta kot yla tTnv
npocdeon  twv  Wnt  otov o
UT[O6OXé(1) - - | rec?ptor

» Apvntikn  avadpaon!!  Meilwon
onuatodotnonc.
To Notum emdystor  om6d TN [EESETCETES
onuatodotnon Wnt.

» Mopla avVTaYWVLOTEC: Secreted
frizzled-related protein (Sfrp), Wnt
inhibitory factor (Wif), Dickkopf
(Dkk)

Notum



To kavoviko povoratt Wnt

(A} WITHOUT Wnt SIGNAL (B} WITH Wnt SIGNAL
LRP
Frizzled

CYTOS0L

activated

inactive L
.~ Dishevelled

Dishevelled
axin
active inactive g
— GSK-3p
stable
p-catenin

~._ unstable b
B-catenin
PHOSPHORYLATED UNPHOSPHORYLATED
B-CATENIN IS P A9 B-CATENIN ACCUMULATES,
<

UBIQUITYLATED AND g C MIGRATES TO NUCLEUS, AND
DEGRADED IN i DISPLACES GROUCHO

PROTEASOME
. Groucho

b Groucho

LEF-1/ - %
TCF Y

DNA o e—

= DNA

¥
Wnt-RESPONSIVE GENES OFF TRANSCRIPTION OF Wnt-RESPONSIVE GENES




Ta povonatia Wnt (kavoviko, moAikotntac, acBeotiov)

(A) (B) (C)
No Wnt Wnt bound Planar cell polarity pathway Wnt/calcium pathway
Lgr LRP5/6 Frizzled R-spondin (Wnt) Frizzed LRP (Wi (Wat)
I | I - I;' '.I | |I S . '.I
!
! e i, -
Plasma R, PIP; o
membrane i # ;:
APC . 1P, H
/ x__*d_"PE,,s Cross pathway " -
p _xi"_ﬁ\f-],_ N interactions Calt 1 /
'QSK}:H._ -'p:; B"?L:I.IE‘]']U:I_ '“-H__ o }III EEEEE f r
- — | [
. n _.-' .-"d_"‘x.' I. M‘\,. e LA LIIT] i IP R
O Regulation 3
\ of a .
multitude © - 2+ Ca™
Cytoskeletal of protein - a2+ G
reorganization targets Ca*
Nuclets . B-catenin- —.} _Q J '/
(ICE) \ICE) Cell shape 5.
I L 0 : : and behavior a : :

OFF ON changes Gene tnmscfiptinn




Katd ouvOnkn €elbikevon KATA TNV TPWLKN avantuén
tou C. elegans

Amouvciaa tou P2 10 EMS OSlapeitat
ouppETPLIKA Sivovtag uo MS

e g :
s © Gut differentiates
v O No gut differentiation

Avaouvduoopoc EMS pe ABa n
ABp n kot ta dvo

Avaouvbuaopoc EMS pe P2

To E oxnuotiletoar amd 710
TUApMA tou EMS mou eival oe
enadn pe to P2

Time of separation {(min before EMS cleavage)



Movornatt Wnt ko e€eldikevon otov C.elegans

MOM-2 nogayeroL a0 1o P,

GSK-3

. fi-catenin
degradation
% inhibited
: : WRM-1,

degraded p-catenin = - ) DBAR-1,
HRP-2




Katd ouvOnkn e€sdikevon BAacTOMEPLOLWV KATA TNV
npwipn avamntuén tou C. elegans

Kataotpodn tou P2

ABp O6ev O6ivel OAOUC TOUG KUTTAPLKOUC
TUTOUC TIou duUGLOAOYLKA Ba €6Lve

Avtipetabeon ABa, ABp

ABa &ivel OAOUC TOUG KUTTOPLKOUC TUTIOUG
nou ¢puctoloyika divel to ABp




Normal development

Experimental manipulation

O oXNMATIONOC TOU
paxlokoltAtakoU asova

B O

AB P

geykaBLdpLE

KUTTAPWV.

MnxowviK
avilotpEde

asova.

EMS

/ Manipulation

lormal worm

Ventral

\

Posterior

Left

e |

Ventral

Right
Dorsal




To povonatt Notch ( avtikpvec emaywytko patvopevo)

\ /

=2 Noich

Notch
. intracelular
domain

Cytoplasm Nucleus




To povornartt Notch

Delta-expressing ce

) ligand-induced
@ proteolytic cleavage




To povornatt Notch kat n toxn tov ABp

1“‘..... = -l,il"'

netarhaEerg gip-1
ABp 2 ABa

Notch
intracellular
gomain

Nucleus

PR —— — - - l.a.a._...l_.-.
.1 ""
Ly LY A
b k.

I:f - ‘x:: %E\---L&Mﬁl
-

H aAAnAenidpoon GLP-1/APX-1 &nuwoupyet acuppetpia kat koBopilel To paxlaio-KolALako
asova




EyvkaBidépuon PayatokolAtakoU agova
2uvoyn

necodeoue.  EVOOOEQN



Metadpaon untpitkwv mRNA

Immunofluorescense SPN-4

@

MOAAG UNTPLKA UNVUMATO KOTAVEUOVTOL Opolopopda alld petadpalovtal Stadoplkd oto
€uBpuo!



Metadpaon puntpikwv mRNA

TCR
*5{_“ TCR~ 2tnv 3’ UTR tou mRNA glp1
gvtoriovtol  PUBLLOTLKEC
aAAnAouvxiec ToOU eAEyxouV
ne31(C147Y) N petadpaon tou glpl kot

I_ auavueptioviaL - ane v

POS-1 kat tn SPN-4.
204 aa

294b

Co-localization of SPN-4 and the P
granules. Wild-type embryos were
stained with an  anti-SPN-4
antibody (red, A) and mabK76,
which recognizes P  granules
) (green, B). (C) is a merged image
. "._ and includes a DAPI-stained image

2 A (blue). The granular staining of the
PP N anti-SPN-4 antibody matches the
v ¥ vt mabK76 staining pattern of the P

granules (C, yellow  dots).
doi: 10.1242/dev.00469




Metadpaon untpikwv mRNA

wt | pos-1
Katavoun tng o€ €uPpua:
AypLou TUTIoU
—] Anovuocia npoiovtocg pos-1
spn-4 pos-1 ;spn-4

Amnoucia mpoiovtocg spn-4

Amouoia mpoloviwv pos-1 kot spn-4




I, -"'.I_l"'. -]

avti-SPN-4

DAPI

* H POS-1 ekdpaletal oe

XOUNAQ emimeda  Kkal ota
ABa, Abp!!

Metadpaon untpikwv mRNA

OL POS-1 kat SPN-4 ekdppalovtal 0TO QLUYO Kol
oto €uBpuo PO ota omoia 6ev ekppaletal n
GLP-1.



—

o Meto KWV
N stadppoon LNTPLKW
glp-1 SCRI TCR | An MRNA

\ 4

|GLP-]J H SPN-4 eleyxet «kat 1

HeETOdpOOn TWV — HUNVUUATWV

AB(anterior) P1(posterior) skn-1 ko pal-1.

o 4

SPN—4]
TCR An

—scr] TCR | An

SCR




Metadpaon pntpitkwv mRNA

Mw oewpa amd RNA-binding mpwteivec eAéyxouv 1n

HETAPPOAON TWV UNTPLKWV HLUVNUATWV.

A: ekdpaon tng MEX-3

B: ékdppaon tng PAL-1 mapouoia ) amovoia tng MEX-3

uninjected

E Nwc¢ ennpeadletal n PAL-1 6tav amouvowdlel n MEX-37?
MNwc eAeyxel n MEX-3 tnv ékdpaon tng PAL-17?

mex-3 (RNAI)




Kuttaplkn EMKOLVWVLA OTO GTAOLO TWV TECOAPWV
KUTTAPWYV
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H avantuén touv ¢papuyya
AMo ta yovidia MNTPLKNC enidpaonc oto {UYyWTIKA

_/"' Posterior
i | feriized egg
e

JL

unequal cleavage

Neu.mns Meurons
Epidermis Epidermis

Mesodermal  Specialized  Mesodermal . Muscle Musdle O ®dpuyyac ovamtuooeTal OTto
pharynx cells phanynx 3 :

U U : 500 yeveahoyieg

Germ line

\ uterus

R S AN

Epidermis

pharynx bulbs gonad arms

spermatheca BodyFIG7



AvaAuvon tn¢ Ekppacng UYWTIKWV YOVIOLWV UE
nepapata vpldomnoinong in situ

Tovtotnto fAaoTopEQLdIOV TovtoTnTo LOTOV/0QYAVOD Alagogoroinom

SR s
A —

daouyyoc

[Modooopa

UVTROV XUTTAQWV LA AOT
H ékppaon Twv UYyWTIKWV YoVvIdlwV €lval AmOTEAECUO TOU EVTIOTILOMOU KaBoploTtwv. ATtO TN
dnuooievon Maduro & Rothman (2002) Developmental Biology 246, 68-85, pe adsla ano tov
ekOOTIKO oiko Elsevier,




To yoviélo pha-4 eivoi umeBOuUVO yLa TNV TAUTOTNTA TWV
KUTTApwVv Tou papuyya
pnetaypoadLkoc mapayovtag tng otkoyevelac forkhead (HNF3P)

armatteltatl o OAa ta otddLa TNEC avAnTuénc tou ¢papuyya (ts mutants) ko

yla Tic U0 yevealoyieg
avayvwpilet tnv aAAnAovyxia TRTTKRY

gvepyormolel oxedov OAa ta yovidia mou eival amopaitnta yla 1o

OXNHUOTIOMO OAWV TWV KUTTOPLKWY TUTIWV Tou ¢apuyya.



To yoviéio pha-4 eivat umeBOuvo yLa tTnv TAUTOTNTA TWV
KUTTApwVv Tou papuyya

v. early early

i) TOSE11.3 Onset C
196 2o | a
-19¢ v. early
Y early -

| Sroixeio TRTTKRY F
V¥ TRTTKRY pe uPnAn ouyyévela yia PHA-4 ==
TRTTKRY pe peTpia cuyyevela yia PHA-4 i
% TRTTKRY pe xapnAn cuyyéveia yia PHA-4 ‘

H ékdpaon oe Sladopetikd avamtuélakd otadla eAEyxetal amo OLadopeTKA OTOLKELQ
TRTTKRY ta omoia n PHA-4 avayvwpilel pe S1adbopeTIK OCUYYEVELAL.

Fovidla mou dépouv otolxeia TRTTKRY pe vPnAn ouyyévela ywa tn PHA-4 apyxilouv va
ekppalovtal oe mpwipa otadla NG avamtuéng tou dapuyya. MeTtaAAayEC TOU
UETOBAANAOUV TN OUYYEVELD TETOLWV OTOLXELWV €XOUV WC AmOTEAECHA TNV €vapén TNG
Ekppaonc pe kabuotépnon 2-3 wpwv.

APA: H cuyyévela tng PHA-4 yla ta puBpuLoTtikad otolxeia Twv yovidiwv mou eAEyxeL, puBuileL
NV €vapén tng petaypadng Touc.



Zekwva oto otadblo Twv 26
KUTTAPWV

Ea, Ep LETOVOOTEVOUV
KOLALOLKAL TPOG TO ECWTEPLKO
AkoAouBei to P4.

AkoAouBoUv ta peECOOEPULKA
kOTTtapa amoyovol MS, C kal
D.

MNpodpopua dapuyyika (AB)
EmiBoA] Twv UTOOEPULKWV

npoyovwyv (armoyovol AB kall
C)

faoctpldiwon

26-cell stage

(C) end of gastrulation

FE e &
AB (AB/MS ). ()

(B)

(D)

102-cell sta

P4
26-cell stage

ge




faotpldiwon




TéANo¢ yaotpLldiwong

ZXNUOTIOUOC OpYAVWYV
Emipunkuveon

Mpovuudn
H nmpovuudn €xet 558 kuttapa

131 kuttapa  €xouv  akoAouBnoet

TIPOYPOLULOTIOUEVO KUTTOPLKO BAvato

T€ooepelg ekSUOELC

L1 - .M mm Qpupo dtopo

B4 Hours 00 Min
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A lineage-resolved molecular atlas of C. elegans
embryogenesis at single-cell resolution

Jonathan S. Packer'*, Qin Zhu?*, Chau Huynh', Priya Sivaramakrishnan®, Elicia Preston®, Hannah Dueck®?,
Derek Stefanik*, Kai Tan**%7, Cole Trapnell', Junhyong Kim*I, Robert H. Waterston'}, John I. Murray®}
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Caenorhabditis elegans is an animal with few cells, but a striking diversity of cell types. Here, we
characterize the molecular basis for their specification by profiling the transcriptomes of 86,024 single
embryonic cells. We identify 502 terminal and pre-terminal cell types, mapping most single-cell
transcriptomes to their exact position in C. efegans’ invariant lineage. Using these annotations, we find
that: 1) the correlation between a cell's lineage and its transcriptome increases from mid to late
gastrulation, then falls dramatically as cells in the nervous system and pharynx adopt their terminal fates;
2) multilineage priming contributes to the differentiation of sister cells at dozens of lineage branches; and
3) most distinct lineages that produce the same anatomical cell type converge to a homogenous
transcriptomic state.
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ETEpOXPOVIKEC LETAAAAYEC

A'YQLOV TUITOV lin-14 lof lin-4 lof W lin-14 gof
\Y% P \Y% P \% P

DvoLohoYLRO Eufouo ITOOWEO neTdAlayuo. AVO{QOVIOTILO UETAANOYLCL

MNoapouotalovtal Vo yeveahoyiec tng mpovupdng, ot V kat P. Katda tnv avamtuén ot duvo
vevealoyiec spudavilouv oAU SLadopETIKA TPOYPAMUATA KUTTAPLKOU TtoAAamAaciacpou. Ot
vevealoyiegc V kot P emnpedlovtol CUVIOVIOMEVA OTO HETAAAQYHEVA OTEAEXN. 2TA TIPOWPA
HeTaAAaypata mapatnpeital moapaAepn evog otadlou, EVW OTA OVAXPOVIOTIKA HETAAAAYHAT
napatnpeitat emavainyn yeyovotwv tou otadiou L1. lof: anwAsia Asttoupyiag, gof: kEpdog

Aeltoupyiog.
Amo tn dnuocicuon Moss (2007) Current Biology 17, R425-R434
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(o) Ataypdppata ota omola mopouvotaletal N oxXeTKN ekppaon tou yovidiouv lin-42, tou
elval opdAoyo tou per, Twv popiwv microRNA kal Twv TPWTEIVWY TwWV OMolwv TN

pHetadpaon KATaoTEAAOUV.
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O YEVVNTLKOG OPOC

Tovada

Aopn ¢ erdepuidac

Avantuoostal amo  Ta
kuttopo. P5p, P6p kat P7p:
omioBla Buyatplkad KUTTAPQA
- amoyovol Twv gUBpPUIKAC
npogAevong  eEwdepULIKWY

|
KUTTapwv P5, P6 Kkat P7 ’j_‘ ’j_‘ ’j_‘
11
1° 2°

P6p: oktw amnoyovoL Tou . .

14 14 - ‘ ‘ l R/_/
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O YEVVNTLKOG OPOC

Tovada

P3p P4p P5p

Yrodeopuida Fevvnuirdg mogog Yrodeppuida

Mokhamhot W
YEVVNTLXOL TTOQOL
(y) Amovoic M

YEVINT o 0Qov

Ta €& kUttapa P3p-P8p amoteAouv pia opdada ooduvapiog smeldy OAa sival kova va
dwoouv amoyovoug mou eival duvatov va StadopomoinBolv oe KUTTAPA TOU YEVVNTLKOU
TIOPOU, EVW ETLONC, KATW Ao TELPOMATIKEC OUVONKEC, €lval EPLKTO VOl UTIOKATOOTI|OOUV TO
gva To dAAo — 2xéon e to Kuttapo aykupwonc (KA)

Oavatwon pe Aewlep tou KA: Ta P3p-P8p axoAiovBovv 10 3°-0y1 YeEVETIKOG TOPOG

MetaAldypata displaced gonad = KA petakiwveital oe oxeon e ta P3p-P8p = kovtvotepo o€
KA



O YEVVNTLKOG OPOC
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AUO KUpPLEC OMASEC LETAANAYUATWV:
vulvaless =amouaotdlel o yevvntkog mopo¢ (1o datvotumnog pe kataotpodn KA),
Multivulva = moAAartAol yevvntikol mopot amo tnv opada kuttdpwv P3p-P8p.



O YEVVNTLKOG OPOC
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EGF=lin- 3. @ : dermis
Ymnoooygag let - 23 .

Ras = /et - 60 ,

Loss - of - function let-60 = vulvaless phenotype

gain - of - function let-60 = multivulva phenotype




O YEVVNTIKOC TOPOC

[Tog Opm¢ mpoxvTel TO0 KOTTOPO AYKVPMOGNG?
[TAevpikn avactoAr] = Movoratt Notch

Z1.ppp ko Z4.aaa pe 10 1010 SLVAUIKO TTOPAYOLV
OLLPOPETIKA emimedn vrodoyEa-onuatog (lin 12, lag-
2).

H evepyomoinom tov voooyéa (LIN-12) katactéAlel
Vv ékepactn tov Tpocodtn (LAG-2) ko endyer v

EKQPOOT] TOL LITOOOYEN !

2TOYOOTIKO QUAIVOUEVO TTOL OumC evioyvetan (PA. A
wpoc D!!

Anchor Ventral uterine

cell precursor (Greenwald and Rubin 1992)
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