DAPI Tra- 1 60 E-Cadherin DAP| Tra-1-85 DAPI SOX2 OCT4 DAPI SOX17 PRDM14 DAPI GATAG6 B-catenin

b ) c . AIC-N1 P22 AIC-N2 P15
200 94.3% a0 95.8% 500 o7.0% |\ ‘) )( f l‘ )1 21} 7C i< ‘) n
4004 I
199 Isotype 600 Isotype Isotype | |
2 100 —— Tra-1-60 — Tratgs | 3007 || —susp2 | | A} ( ,1 r' '7 (’ 1] " ‘Y i )Q 77 P
3 400 f ] q |
o M//M\ . A jzz ‘\ l‘l @b ager M Hd il N
J\ \ J \ \/ \ CLIE L PR ,.‘ , LN L IPYI 1 7 {
0 102 10° 10% 10° T 107 105 10¢ 105 00 100 104 105 C AoN3 P23 LGNS P26
d g EH T Ty ) J?‘C ve 810

i st umntnnes 39 1208 CRiTer
6he 080 8RO Exive aBad adas ‘J .‘! (LY 8% a8 la

M
068 aker  sase sens  B883 64 28 oa &P 2 a
e —— NANOG
= =
Eg'f“ IA\C N (This study)
Horeset (Tavashina et l. 2016)
BMMISL B NES (Guoetal 2015)
FioNAD1 [l HT-5LAF (An ot a1 2020)
i) LT-SILAF (Anetal. 2020)
- 8552 Miar neta 2020)
BEE NS - A Goer ta, 2021)
— ] HENSM (Bayerietal 2021)
e N8 co-mpscsaatal 220
ESF mneace Cranoti 20
85" [l (g etal2017)
Gl Wescs v eaizors)
e Ho (Takashima et a. 2015)
7 Wi DhESCs Anet 8 2020)
8 N WISZNESC (Ine et al. 2015)
i
I3 e
[ oy
°
2
T
z
=
- -
@
3
2
[
)
B -
E
o

GOVISNIH
BOVISNIH
0LOVHSNIH

LLOVISNIH

Naive hPSCs Primed hPSCs
f ion (% N DAPI CK7
1007 CpG methylation (%) 1004  CpG methylation (%) h Phase TEAP2C DAPI GATA3 TEAD4 DAPI TFAP2A
3 e N . o
80 §ogaile e
260 Y . i ;i :
o i 3 : 4 R
340 e 8 NSEEY : &
20 4 / 7+ " Genome 20 Genome AIC-N hESC-derived hTSCs (P12)
e R=0.93 R=0.186 Phase DAPIhCG-3  Phase DAPI hCG-B Phase DAPI HLA-G
0 T T T T 1 0-1 T T T T 1 3
020 40 60 80 100 0 20 40 60 80 100 3
AIC-N1 3
9 PD+A83 hTS-M __—»STBs ) VS
AIC-N hESCs hTSCs
T EVTs ~ STB(2D,D6)  STB(3D,DB) __ EVT(DB)

Supplementary information, Fig. S2 Identification of naive hESCs, related to Fig.
2. a Immunostaining of general pluripotency and hypoblast markers for AIC-N hESCs.
b Flow cytometry analysis of Tra-1-60, Tra-1-85 and SUSD2 in AIC-N hESCs. ¢
G-banding karyotype analysis of four different AIC-N hESC lines. The passage (P)
number for karyotyping is indicated. d AIC-N hESCs gave rise to teratomas including
three germ lineages. e Heatmap of representative primed and naive genes in hPSCs

cultured in different conditions. Values represent log> (FPKM+1) scaled by gene



expression across samples. f Comparisons of global methylation in AIC-N1 (female),
AIC-N3 (female) and CC-H9 (female, conventional) hESCs by averaging CpG
methylation levels over 50-kb windows. g Differentiation schematic of trophoblast
lineages from AIC-hESCs. h Representative contrast-phase and immunostaining
images of different types of trophoblast cells differentiated from AIC-N hESCs. STB,
syncytiotrophoblast-like cells; EVT, extravillous cytotrophoblast-like cells. Scale bars,
100 pm.



