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HRZ22DDBICH D, EPIRCIEPENEMRE & WS RN TED (K IB).
ERBGRAEEICITBEYRY A>T T BYIBIBRIC. BYIRMARLIBEIT S ENBER
DY EPI/PrEDsortingf&fE (B 5 M TR > TWERW, EPI/PIEDMEICIFFGFY 7 F )L Nanog &



GataDHITE/N T Y AN BEET % & TN T E fz[Chazaud et al., 2006, Nichols et al., 2009, Singh et
al.,2007]c ULHU. BEFREYITAZHAWCEBAPHIEBETIVICED, ITNSDRKRETT
[EEPI/PIEN DEMREZFE TE R W & HES A IR > TL B [Krupinski et al., 2011,
Yamanaka et al., 2016]o . HEOYEMERE EAHEEREEDEENREINTNSEA
[Maitre etal, 201272 &1L EPI/PrED 7Mb - sortingi@F2 (T & (7 2 IR IR DB S EHA S M Tl 78 LY,
F I T, MEFISVEEICE T 2 MEERETF & MZDME - sortingDERMEZ B MER DE =R
NoATSIEZBIEL. AARFEEICEDHBEATL,

[FARDER]
(1) EPI/PrEDYIEMEIRE DIRER
- EPL, PrEFI OMEMREREWOEL S H
RO RBAVBREIC & W T, EPL, PEERICYEERENWDOEU SHNBHSNCT 5%, E3.75
EPL PEED Y ¥ TV LB FRIRBIT 21T > oo BIFEDE3.S ICM#iRE. E4.5 EPI, PrEERFH
EE 7__"‘_' 9 [Mohammed et al 201 7] t éb A) _ Highly variable (B) PCA based on variable actin-cytoskeleton related genes
- . actin-cytoskeleton genes E35 E3.75 E45
. EPL PIEDELGFHRRZHEU o, - b I "] o 1.3 i
4 c ; ‘\74:1;2’135‘ Sm‘ i . : [
ZDHER. E3.5, E3.75, E4.5FEDICMH \, \D/ 2

$ C

PC2
o s
PC2

[Expression
R:

BEfE TI&. highly variablefifd & 1% RE&E (\m/ e 1% = [ 9 ”‘ﬂ""
EFOMEEISETRES <. BPI, = Tl T AR T A ER TR

= N2 — { [X 2 EPI and PrE begin to segregate at E3.75.
PI’E FEﬁ T %Hﬂ H@ E‘ *% %\\ E{K ? 0) % EE % 75\ (A) Venn diagram of the number of highly variable actin-cytoskeletal genes in E3.5, E3.75 and E4.5 ICM cells.
- % (B) PCA plot of E3.5, E3.75 and E4.5 ICM cells based on the highly variable cytoskeletal genes (E3.5: n =
by s g \ 371, E3.75: n = 493, E4.5: n = 388, log, FPKM> 1, logCV2> 0.5) coloured according to the ratio of Nanog to
% b n % @ Li S E3 7517{ IZIFT % 6 — t 75 Gatab expression. Each dot represents a single cell of ICM cells.

b o 7‘::(2)0

- EPI/PrE sortinglc & |7 S #fifdiEE - Mg - #ii2RE (migration)B & DR

HRAE Dsorting I [FHAfEEE. MEEE, MRRENES TSI EMNME5NTWS, £I T,
EPI/PrE@sortinglC &5 I 5 DEEZRET U I,

AR TEICHEIELU TWBEERFILE-cadherin TdH 5D, mRNA, ¥V /\VE & £I(CE3.75
EPI, PrEfEl TILE-cadherin DB BB ERIFEEE THASNBE I >z £, E-cadherinlEEPI/PrED
sorting|C [FHNE TIF R W T & ANAFEIRE S N/ [Filimonow et al., 2019]o

MR B E D FaPKCx /Y I 5T UV F % EPrEDsortinglC EENRRED ZENRESINT
W3[Saizetal.,2013]c UNU. ZOEMIEAX D ZXLIIKRIEZBESHTHL, IREE FaPKCDFH
R(BTE)IFEPI/PrEDsortinghNF IFTE T I DE4.0LEICENH D Z & aPKCRHEHI(G06983)Z EPI,
PrEICHRINT % & MHAE & 6 (CamoeboidfRDEEZBEAICRT T & aPKCZE/ Y I T TV
FeESHRZIFEF AR DESHIREIC < SR BBRIISEAUVBEEIDRRICTET 5 X N ERALICEE
(F5)922EEZRH U, 2D ENS, aPKCD ./ v I 5 0V IEPrEDRMER B (L) D &
BR59. MIEOREEICEEZRIFT I ET, sortingREENS|ETRITEEZ 5N,

UCL®DDr Irene & DHEFEFAFTIC K D, 3D confinement device [Bergert et al., 2015]% FA L\, EPI, PrE
DRBEEZBIE Uiz ZDFER. EPL PEETREREZ R UCHIZIES% U T TH > 7o,

HEnZ Ens, MiatEs. MEOMRME. 2R EIEEPUPE sortingD HIEIHERE TIE AW ERE
Ehd,

- EPI, PrERE D cell-cell affinity LLBE
SHHAZHARE T (&, B EIERDMAEE TSI (cell-cell affinity)Dig WHYEIER DB EY(FED AR IC B ED
ITEMNNMANCEXZh)ZHE L TWLWD I EDFS N TS [Maitre etal., 2016]o % Z T, EPI/PrE
Dsorting| H cell-cell affinityZ=M 5 LU TWBD TIFHRWH EREEZII T, Cell-cell affinityld
3D DA, Cell adhesion, Cell surface tension, Interfacial tension®/\Z > XA TH D iZ > TWLWB(X3A).
Cell adhesionD A (FMD 2 DD AICLERIB S T/NE W EHBEICE]I S T L) B [Amack et al.,
2012]o % Z T. EPIL PrEf Tcell surface tension, interfacial tension|Zi&\\HYdp B HiERET U e,
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L?%\- % Faﬁ EE%JI&% % }Eﬁ L\ :/ \/ 7\\) [/%Hi H@ [_/ /\‘\}l/ Cell adhesion ()} Surface tension (v, ) ﬂh

TEPL PrEMcell surface tensionZ A E L 7z, /&
L/ 75\ L/ \ EPI, PI'E F'Eﬁ L:ﬁ%@:% Lj% l’:') n#‘d: Interfacial tensior

(Yed)

Mot \/\/
RIC. EPI, PrEff Cinterfacial tension’ Lkt

2Yec = 27emCOS (0

B U fzInterfacial tensionZ BIEEHAIT 5 2 Pyl ):2%>w s O

€0S(Bpiepc )

t i . % -z‘-\ & % i%l E3 75 @ [ 3 Cell-cell affinity of EPI is higher than PrE

(A) Schematic of two ICM cells forming a doublet. The shape of the doublet is determined by the balance

PDGFRa::H2BGFP ¥ lj Z HZ{ H@ [Hamllton of surface tensions y,, at the cell-medium interface, interfacial tension v, at the cell-cell interface, and

cell-cell adhesion force w, Noting that w is generally considered to be small compared to the surface
tension, and can generally be neglected.(B) Schematic of pEPI or pPrE cells homotypic doublet showing
et al., 20 1 3] 7b\ b ﬁ') E %E 'ﬁh /f L(- ck D EPL how g is used as a measure for cell-cell affinity. 6r,.cri Shows the EPI::EPI external contact angle, and 6
ee-pe Shows the pPrE::pPrE external contact angle. (C) Representative images of a EPI (EPI::EPI) and a

PrE%Z B U EPIE EPL PrE & PrED S T L e oo o e by e e e o 0 erane
v NEED S T Ly b D AR (contacy ¥ eembuehiie)

angle)Z LEE U 72(K3A, B)o £ DFER. PrEY 7 L w MIEPIY 7L v b & D £ contact angleh¥ s
WZ EZBESMTHR > e (K3C)o Interfacial tension7 38 LNHHRS [E$E L contact angleZ . cell-cell
affinityH'55 LR (/4 U contact angleZ 1D Z & A5 (RI3B). PrEIEEPIIC Lk NInterfacial tension/h®
FWCEBESMIHE->Tco ULEDIEREMN S, cell adhesion, surface tension | (XEPL PrEfEl CTHE R

EMNBRWVWZ EM S, PrEIKEPIIC tEXcell-cell affinityh’55 L\ & & AVEE S MMTHR - e,
« EPI, PrERIC & T S cell surface fluctuationZDFE R EHIH> 7+ I

UCL®DDr Cassani& DERBARTICTE D, @& (B) EPI:EPI (doublet)

FEEREPIEPETR, MRREOHE Qo ey ©., o O 2
(cell surface fluctuation)lCIBWHH B Z & ITR ::\nf/:’ :\:m:/:l ga -
D\ fz, EPLE PrED B — R & O, ICMBED ¥ Wl - }
SATA A=YV IITED. PEBEPHICHA i P e
HAEREAEL < i & iR#E (blebbing) % ## ool b 50

D 5&—3_ : t % EH 5 73\ LC LJ TL: (4)0 [ 4 PrE cells have higher FGF-mediated surface fluctuations than EPI. EPl RrE

(A) Representative images of dissociated E3.75 EPI and PrE cells from mTmG* Pdgfra*?5-657*

ICM%E H’Ej; 73\ 5 EPI, PrE/\ 0) ﬁj\ ,ﬂ: . EJZ %)HI L(—_-_ Lé: mice, showing that PrE typically exhibit more blebbing than EPI. PrE expressed Pdgfra"> <™ at

nuclei (green). Plasr_na membrane labelled \_mth membrane dye, CeIIMask Deep Red (white).
FGFY 7 FILHBEET B I ENFISILTE D Siace tucttons Too ampltude of suface fuctutions was calbulated using mages every

ten seconds over a total of five minutes and normalised by the total mean of ICM cell surface
[NiChOlS et al.’ 2009’ Yamanaka et al_’ 2010]\ PrE fluctuations over all time points and conditions.
TIXEPHC EERNpERKA FHHIZL TWS, £ T, FGFY ' F )L hicell surface fluctuation® i) ) U
TWBDTIFBRWHERRZILTHRIEZ T o Tco ZDFER. FGF2%Z 52K (<4593)7 00 U 7=EPI
Tldcell surface fluctuationDIFMNAY, ERKFEZEF T & % PD03 % 32 K fEl(<4573)748 00 L 7=EPI, PrET
(&cell surface fluctuationDHD D 5 Z & &2 BHE UL FGFY 7 F )L cell surface fluctuation’

HIsdEezHASMC UL,

2 AvEa1—%—Y =1Ll —Y3>%EBEVWEEPIPrE sortingAF DRREE

(HDEERTH SN E DYIBMIRZEDEPI/PrEDsortingZ #2 Z I AVIREET 5 4. DrRevell& D
FEAEICLED AV E1—9—> 2L — 3> %fT> fc[Reveletal., 2019], (1)? S 5N ICEPIE
PrEfE Dcell-cell affinityZ=. surface fluctuationZ= Z #{E1K L. EPI/PrEDsortingz ¥ I 2L —¥ 3>
Z 1T o IR BIE(E TR 5 Nl cell-cell affinityZ= 12 [+ TIFEPI/PrEDsortingZ 58 T TERWT &
MM oTze UM UL cell-cell affinityZ & surface fluctuationZ D AN H X, AEMETH > T
. EPI/PrEDsortingZ58 T CED I ENAL MR o Tce TD T EN S, EPI/PrEDsorting|T &
surface fluctuationZMNHNETH B I ENRE S N,

(3) In vitro, ex vivoF% FA\\fzcell surface fluctuation‘C & Dsorting DIREE

VXal—Y 3V THSHICHEIERDL. RICHREL N)L TR E 2HESHIREZ B W zin
vitro sorting 7 v Z — $‘C1‘ﬁul—|: U7co Ezrinld 7 7 FUT 47XV EHRERORKRNBRLEESY
VINDETH B, %I T, EPIL PrEfE Dcell surface fluctuationz= Z 1R 9 % %, DoxycyclineZ5E
Hlconstitutive Active form Ezrin(CA-EZR)-mCherrys® | FIZESHIE Z ER U 7o, BFAERESHIAE &
bR CA-EZR3&58FIRESHHRD (S HHPIZRE D &) = AYERH TEPIER D 55 L cell surface fluctuation’
CA-EZR558®FEIFESHI IS MAEREDEN EZ HVE U < PrEAR D 58 L\ cell surface fluctuationZ < U 7z,



T, BERIESHIAE & CA-EZR ESHifg 2 B MAZHR Z /ED . Doxycycline A5 00 T THERZ D
sortingft & S MMRFE L fco Z DFER. CA-EZREEFIRESHAR SR DAMIIC. CA-EZRTFE
FKIRESHIRS (TR D AMAIC, BFAERIESHAEIEZ DM ICsortingd % Z & WBHS MMTHR o Too

ERM(Ezrin, Radixin, Moesin)% ./ v 7 % 0 > U fc i@ (& cortical tension \NDFELE|LFEE RSN
WY, U Uicell surface fluctuationZ /R 9 [Diz-Mufioz et al., 2010]c % C . FARESHE. =F
7UMRM%/W777>bt%ﬁ@%EHSBS%$@®WCilb E4.0X THFATHZin
vitro$5 &%, EAUTCESHREA/AARMEREORNA. FERAOELSSICHAEBET 2MNEREL I,
%@%%\%E@mﬂ@tm&JmM%/vﬁﬁv/bLMM@Tiﬂﬁ%ﬁt&%?éﬂ%
BRICEZLLBSoNT, INSDOHERIE. QDY I 2L —¥ 3 B, surface fluctuationZ= H HlifZ
DsortingZ HlIEHI L THE D . cell surface fluctuationHVH U WHHFZASHER O NAICHIBET 5 2 &%
~UTc,

(4) 7R EPrETIZEPLIC LERE U Licell surface fluctuationH3 2 & % D H

Cell surface fluctuationlE EIC3DDERTREIND 5%, MIBEE T IVFV T4 AV NDEEBE
(membrane tension)H’\FFTHVICTE < . MHAZERED cortex M SEENZEH T B, 35 B LV Id. cortical tension
NEW KRB TZIFIURAY D1 T—VBENTTETH D IHIC, cortex|TINHZE = HAIREAY
ZHIT B, WEEILN)DEHATEPI, PrEfE Tldcortical tensionliCERBAZEN TV & ZBEICRH
LW, 22T BDD2DDERICDWVWTHRE U feo

UCL®DDr Belly & D[RR T‘optical tweezersZ F LNEPI, PrE®membrane tensionZ 58I U 7z,
Z DIER. PrEIXEPIL D HEEICE L membrane tensionZ 3D Z E WBAS TR o Tz F 7z, EPI
ICFGF2%Z N9 % & membrane tension DIFMNMNE SN fc, BE. membrane tension HME WA IF
E. HREEDOZEEDlebbing)NZVWEEZSNTED, BEENEOSNIERIICNETORSE
ERBRWES LS ICBbNfc, 22T, ESilgz ALV, KEFE#E D IR Umembrane tension’z 5138 U
fc& 2 3. blebbing® ¥ & membrane tensionDvariability I (E BNV B Z & HEHS MMCTE - Foo

TTV Y IKRZDDr Peters& DHFEAF T, BEBREEMIE(STORM) % A L\EPL, PrED
cortical actin DBIE Z ATz FDHER. PrETIXEPHC LR 1HHFEA IC & [F B cortical actind
BEHICAREI—ENRSND I &Moo UD UL FGF2DRINTIZEPL, PrE & HFGF2IEAMN
ICEER, cortical actinDEH DA —HICHERRBERRSNEN o o

NS DERMNS. PrETmembrane tensionDIEIIC 7 7 F > X v 2 1 BEDRG—HENED
2718, EPIEEXcell surface fluctuation VL < 7> TWB EEZX 5N 5, UH L. FlBDF
BEBIESBISICHENDETH S,
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AARICKE D, —HlZL NJLTOEPIEPIEDIRA R IBIERD B S MR > oo ZDFRER
PrEIFEPIIC EEX, cell-cell affinityh'55 < . cell surface fluctuationHVE L W\ Z & HYEA S MMT TR - Feo
dAvEa21—4%—YXal— 3>, cellsurface fluctuationZ BIs FIRIE TE L S B /cESHfE. +
XA ZHRDERBZEICKD. cell-cell affinity & cell surface fluctuationD &\ T & = CNERHHFZHE
DML D B WHEARFIANERBUIC <. ZOXEHBEEAICE X DsortinghNEZ I
CEZBASMICUTco PIETIFEPHCHANRFGFY I FILDVEHILESNTE D FGFY 7 HILIC &
%membrane tensionMIENPPIETDF I F >V Xy 22T —0 DAREP—HEIC K DPrETIFEPLIC
Ncell surface fluctuation MR UL TWBS I ENRB I Nfco UEDZELD, SETRERATH
> fz. EPI&PrEMsorting X 71 = X [s, FGFIXEPI, PrED MU TE (7 Tld 7k < sortinglC HEEE L TW
5 ENHESHICE S e,
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Z< DHERAREICEEZN. YT RAREZEE Wcex vivoliT. ¥ 7 AESHIIZZ BB\ fzin vitro
BRMT. MREOKRABYEBEROEFHA, A1 —%—Ya23IL—yayveEWoTc&Ey - 9E -
HEZDONHFEMUARZER TS e, BONTEMABRIZEZRXE L TEEH, BEY /A
ADLE1—#HERFLETH S,



