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Figure S1. Formation of model human blastocysts (blastoids), relates to Figure 1
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Images of day 3 HNES1-GATA3:mKO2 cysts formed from initial cell numbers of 100 or
125. Images were taken from a continuous area of a 96 well plate to represent the range
of morphologies.

Images of disorganized, aggregate, single cyst or multiple cyst structures on day 3.
Quantification of structures on day 3.

Images of day 3 cysts with no ICM (left, GATA3+), no hypoblast (middle, GATA3+,
KLF17+), and with three lineages (right, KLF17+, GATA4+, GATA3+).

Pie chart of lineage marker expression in day 3 blastoids.

Quantification of the number of KLF17 or GATA4 positive inner cells in blastoids.

Images of day 3 niPSC_HDF75 blastoids in contiguous wells. Initial cell number seeded
was 150.

Immunofluorescence staining for OTX2 in day 3 HNES1mKO2 blastoid.

Z-projections of day 3 blastoids formed from reset cR-Shef6 naive cells

Z-projections of day 4 blastoids formed from niPSC_HDF75 naive cells. All scale bars are
50 um.

Figure S2. Single cell transcriptome analysis, relates to Figure 2

A.

D.
E.

t-distributed stochastic neighbour embedding (tSNE) analysis of blastoids coloured to
show marker-based cell lineage assignment. EPI, epiblast; Hyp, hypoblast; TE,
trophectoderm; intermediate, cells without clear signature

tSNE analysis of human embryos.

tSNE plot in B coloured to show averaged expression scores of gene sets enriched in
human embryo lineages (Petropoulos et al., Cell, 2016): EPI, epiblast (E6/7); Hyp
hypoblast (E6/7); TE, trophectoderm (E6/7); ICM (ES).

Integrated tSNE of blastoids and embryos

Expression (FPKM) of selected lineage markers in integrated tSNE plots.

Figure S3. Single cell transcriptome analysis, relates to Figure 2
scRNA-seq data from (Yu et al., 2021) and (Liu et al., 2021) were downloaded and analysed
as in Figure 2 and Figure S2.

A.

B.
C.

tSNE analysis of day 9 blastoid data from Yu et al. (2021) coloured to show averaged
expression scores of embryo lineage classifiers.

Expression (FPKM) of selected lineage markers in samples from Yu et al. (2021).

tSNE analysis of induced blastoid data from Liu et al. (2021) coloured to show averaged
expression scores of embryo lineage classifiers.

Expression (FPKM) of selected lineage markers in samples from Liu et al. (2021)



Disorganised

i

i

D

-

? o

HNES1 (100cells/well)

13 19

[N = i e

14 20

D, & F

15 21

P () &

16 22

iy %o N

Aggregate 2 g)yst

25

50um

31 37
{ :;) ‘®
32 38
X ? 3 o
/ ij‘
33 39
¥
@& 8
34 40
¢ @
35 41
@ &
36 42
e . e
I

Cyst Cyst

GATA3+
(7%)

GATA3+
KLF17+
GATA4+
(82%)

n=44

OKLF17+
E GATA4+

[o2}
o

a
o

'S
o

[}
o

N
o

-
o

Number of GATA4+ or KLF17+ cells / blastoid

o

el ekl il

[

1T

H

Blastoids

HNES1 derived blastoid

J

cR_Shef6 blastoids

HNES1 (125cells/well)

43 1 7 13 19 25
o o ladig =
44 Al 2 8 14 5 20 26
§ © &« & 6 @
45 3 9 15 21 27

£
@
»
©
NS
I

46 Gk | o5 10 16 2

17 23

o
&

a B

® Q
(Y

S 30

&
)
&

o
S o

% of different morphologie
w g [

0 W Disorganised shape
20 [ Aggregate
10 [ Cyst+Aggregate
M cyst

o

50 75 100 125 150 200
Cell number per well

niPSC_HDF75 blastoids
13 19

niPSC_HDF75 blastoids

DAPI KLF17 SoX17 KLF17 SOX17  |KLF17 SOX17 DAPI KLF17 KLF17 GATA4  |KLF17 GATA4



EPI

Hyp

TE

tSNE2

tSNE2

tSNE2

1SNE2

tSNE2

S ¢ C3 o8
PRSI R ] J
og_Te A ®f%
Hwar® ..o * EPI L S S S 3
U ":* “..o‘~ $,° WA -, - Y
o
NS ° ’.: y' ® Hyp Q o- . 3 . 0.3.?. ;ﬁ.
% v 1‘3‘ o Intermediate z . 8, i I
s: Set¢ o s o o
E f . * TE -10+ o -
_20= LR * °
N e S
Sogy 800 kMl
- —20- ..b.“.
L]
7:30 750 0 2.0 —('30 —50 —;O (.) 1.0 2.0
tSNE1 LSNEX
o2 o
% ] B ] o ?
10n » 4 3 Ton P Sl Q o) -®% 5 o)
€35 o % OM €35 o w2 ¥ EP ey e a0 E Hyp
g Vg . L Tyl 2,0 B % WL e
o 1 u . g ° o . 2 § o
o io: .. ." i 0 & 5 3 ..!' = ; i A ) .?.!.'r 1 2
\ ] () o
Ya. % a. v
20 - 20 204 .“ e 208
I - PP RIS PR L
D 20 o8 ° Blastoid
R L3 S * Day4
Svaedses o
g % i £ Embryo
2 o- o $,8%e '!,
7] ~" [ 1 e E5
o %U o '.' °
10+ Y i'.’:; { °E6
- L)
?’? | .S X : o E7
o ® ry
-20 o *Teoqe
“io 0 10 20
tSNE1
"l ® ] .. ‘. " ® ] ] ..!‘a... " -
£ . %& . *
0 otale, s NANOG ™ <25 3%, POU5SF1 e SOoxX2 ™ o'%‘ 7
. | . o & Bou's . 100 o Foos’s 6 o Foo’s . 8
R S S c:..‘.:- 0 I N3 X P S C
. . z 0 . z o L] . “ z o . 4 5
R coeT TR L 1" T LR, o
Ton ° -0 Ton '3%; ] o Ton '3&' 2 °
W > L AR
P PR
‘ast B o 1SNE ° B o :asua B &
o T o4 o IR
o h 4 K K -.%;\_
0 S sox17 S - YR A oTx2
o Feo'ndol o o~ Soo's, B Y °
g o vy AT - g . o
o '.':-o izs h o, '1:-'.. Iz b b S "l:.' I b
0] @ o0 0] '..; ] 0 10n o 2 o
S e 0 ,Qu
R 5 B
P, &Y TN B
0" elt ?: D GATA2 o g - SLC12A3 ** °°2'%5§ 73 TEAD3
Ri S S I B S L % ;
o '?g. wo® . e, “E-v . :
. WA g
[ .-‘3&-
“a0m “2on “20n » Yoyt “20n
) T
“ c!“*o " e " S "] o3 .
S :’ .&.ﬂ.. o &% .t :’
0 oSeep % S Y 100 o
PR §d Chx2 " St s, GPRC5A ,.:;i.;,- X AQP3
AR : IR . R 3 S .
oI Cg Yy :',‘ M B ) w0
. W, ’. 4 2 2 \:’ ‘..' N h . v ‘l".. 25
5. . " 2 o 5
€ ., 8 o &2 L e, W
. : o T . 3
T P
ISSNEI o 8 o 1ﬂSN51 ° ®

K ETV4
<° (.', - N
o ¢ .
s hod o 54.'-0, A
8 .. - 2
o T 2R,
@ Tet
N oNET °
.al

PDGFRA

2R i :
A A |

L) 6

Sehe .
-,

oot e, .

» s o




EPI

1sNE2

Hyp

1sNE2

TE

isNE2

1sNE2

TE

tsNE2

1SNE2

1sNE2

1sNE2

1SNE2

15NE2

tsNE2

EPI

i42=

tsne2

POUS5F1

1SNE2

1sNE2

1sne2

1sNE2

1SNE2

1sne2

POUSF1

!ﬂ

1sNE2

15NE2

tsNE2

1SNE2

15NE2

SLC12A3

l2

tsNE2

1SNE2

1sNE2

1SNE2

1sNE2

1SNE2

15NE2

tsNE2

TE

125
o0
025

PDGFRA




	stem_3095_mmc1.pdf
	Supplemental information_final submission_z corrected-scale bar
	Figure S1_final submission
	Figure S2_revision
	Figure S3_revision




