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Figure S13 Data quality for the 19 RNA-seq profiles. A, Mapping rates vary
90%~96%. B, the 19 profiles have ~ 80% of their reads uniquely map to the
human genome. Samples prefixed with ‘CDS’ are in vivo human NP,
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Figure S14 About three thousand differentially expressed genes (DEGSs) were
detected between the before and after differentiated samples, as shown in this
volcano plot. Log2(FC)=log2(after-differentiation/before-differentiation). NPC: in
vitro NPC differentiations; hESCs: the three stem cell lines.
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Figure S10 Go term and pathway enrichment analyses show matrisome (the genes
of ECMS), and its regulators among the top most significant terms, for the 1691
genes up-regulated in our NPC differentiation. Size of circle indicates —log10(p).
Complete list of significant terms and respective overlapping genes can be found
in supplementary file g.
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Figure S15, differentiated products of the three stem cell lines have similar
responses and up-regulated genes. A, this Venn-diagram shows that 87.8% (1486
out of 1691) of the DEGs up in the NPC differentiations are not varying among
the different lines. The lines do have a few hundred DEGs, but B-D show that
these genes are only differences in the before differentiation lines.

A: Up DEGs in NPC culture vs 3 lines (n=1691)
B: DEGs between E3 and E9 (n=966)

C: DEGs between E3 and iPSC (n=1337)

D: DEGs between E9 and iPSC (n=1482)
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Figure S6, Core matrisome genes that are strongly (log2(fold-change)>2) and
significantly (FDR<0.05) highly expressed in our NPC differentiations. Blue:
lowly expressed, white: middle, red: highly expressed. Gene-wise standardization
performed as in Figure 3A,G.
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Figure S7, Core matrisome genes that are significantly highly (FDR<0.05) but
less strongly (log2(fold-change)>0 and <2) expressed in our NPC differentiations.
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Figure S8, non-Core matrisome genes that are strongly (log2(fold-change)>2) and
significantly (FDR<0.05) highly expressed in our NPC differentiations. Color-
codes same as Figure S7.
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Figure S9, non-Core matrisome genes that are significantly highly (FDR<0.05)
but less strongly (log2(fold-change)>0 and <2) expressed in our NPC
differentiations.

FDR g Iog2FoIdChaqu%S

WNT5A 3.54e-07
5.60-07 108
1.126-06 19
1676-06 19
2.14e-06 1.9
2.156-05 168
3.326-05 164
3.726-05 167
4.62¢-05 195
7.186-05 162
8.266-05 158
0.000144 161
0.000163 156
0.000179 153
0.000202 151
0.000269 176
0.000414 143
0.000647 141
0.000667 171
0.00072 168
0.000846 138
000112 148
0.00112 134
0.00123 134
0.00129 14
0.00187 131
0.00196 133
0.00215 132
0.00225 184
0.00271 13
0.00275 147
0.00435 148
0.00521 121
0.00613 119
0.00667 117
0.00736 118
0.0104 111
0012 185
00155 179
00182 171
0019 106
0.0204 196
0.0209 111
0.0267 0.998
0.0308 121
0.0317 109
0.0335 121
. || 0.0373 1.49
| 0.0466 1.01

0.0474 101 :
00498 155 Trscores

3

E9
ES3
ImR90

E3-NPC-repl
E3-NPC-rep2
E3-NPC-rep3
E3-NPC-rep4
E9-NPC-repl
E9-NPC-rep2
E9-NPC-rep3
E9-NPC-rep4
ImMR90-NPC-repl
IMR90-NPC-rep2
IMR90-NPC-rep3
IMR90-NPC-rep4

10



Figure S11, cross-comparisons of in vitro NPCs with an in-house set of four
adolescent or young in vivo NP. Similarity was measure based on genome-wide
Pearson correlation coefficients.
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Figure S12, A, cross-comparisons of in vitro NPC differentiations with a set of
three ‘healthy’ NP samples in a published data (microarray, see Methods). The
three individuals are 20~30 years older than the first in vivo data used for cross-
comparisons (Figure 3B-F; Methods). Similarity was measure based on genome-
wide Pearson correlation coefficients. The Student’s t-test p-value is 8.4x1013,
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Figure S4, Stem cell markers POU5F1(Oct-4), SOX2 and NANOG were
significantly down-regulated in the NPC differentiations. Samples prefixed with
‘CDS’ are in vivo human NP. Log2FC refers to logz(in vitro NPC)-log2(hESC or
iPSC).
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Figure S5, Down-stream targets of Tgf-p pathway, 1D1/2/3/4, PITX2, CDKN2B,
significantly up-regulated in the NPC differentiations. Log2FC refers to logz(in

vitro NPC)-log2(hESC or iPSC). FDR represents the statistical significance

between the first three hESC/iPSC samples, and the remaining in vitro

differentiations.
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regulated in NP differentiations.

Log2FC refers to logz(in vitro NPC)-log2(hESC or iPSC). FDR represents the
statistical significance between the first three hESC/iPSC samples, and the

remaining in vitro differentiations.

Figure S1, A panel of reported markers were up
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Figure S2, Profiles of additional reported markers or key genes in NP
differentiations and hESC/iPSCs. Log2FC refers to logz(in vitro NPC)-log2(hESC
or iPSC). FDR represents the statistical significance between the first three
hESC/iPSC samples, and the remaining in vitro differentiations.

ARID5B
= FDR:0.147 s @ FDR:1.03e- ]
2 ® 7 Log2rC3.16 2 Log2FC:5.3 —
a © o«
g =0 g OUo
o == [ °
R Y @Q @Q @" @‘2 &Q & & &L E & & & &g & & LSS LS
@Qoq'qeqqqq " & \@chc’lq’°<z°<z°'<z°<z°°'"’"’°
P S S oS o o co § @e o S
LIS S o?@? ¢ ¢ < CFIFTS&E
¢ & ¢ ¢ NN
PAX9 ° TGFBI
0
0 FDR:0.608 ™ - FDR:1.63e-06
2 S JLog2rC-0.6 2 o J Log2rC3.32
& |_| |:| T |—|
8 ,_||_| l_||_||—|l_| o == l_ll_ll—| |—||:|
S & & D > > S O & & o> > Ny &
G eSS L @Q & &L @Q & & LS & S &S L LSS LS @Q & &L S
& &L &L &L Qo qo Qo SR AP ) N RIS A SHI S A S AP SRS
N T N T s s S ,,ﬁ%,e%sewe PO
TS @“@“@“@0 G < C XSS
¢ & & ¢ NSNS
PAX1 TGFB1
10
a FDR:0.907 « T FDR:7.18e-05
2 S | Log2FCi1.77 2 Log2FC:1.62
B 2 EENw
8 O ) 0 cd1m = |—||:|
S @@ & @‘9 SIS LS & ¢ L ¢ &K & & & LSS er xé?
A QO Q(’ 4 Q(A QO QO QO & & &L < N O (/ () (A O O QO 4 & Q ‘? Q
5 'bé o> ,,’é P S DS S S S ’be SR ) Qé o> @S & S S
CEEEEETEEFH S S FEETE TS S S
NN & & &€
TGFB2
o
= FDR:1.12e-06 s © FDR:4.2e-3!
2 o LogZFC527 2 o 7 Logerca.7
g - T
) |:| O I‘ID
© d} & > © & S >
\&QO@QQ @QQ @QQ @QQ @QQ @Q XQ,QQ & @) @Q @Q & \@QQ@QQ & @QQ @QQ @QQ @Q @QQ & @Q @Q @Q
S 7 E SR 7 ,e
FCCTETTOOF S S 5’0&0@@@@@@?@@"
NSERNEERNEEN & &
ANXA2 TGFB3
s FDR:5.88e-18 s @ FDR:1.7e-15
$ g o Log2rcas g LogZFC333
=7 ] [ : sl
o |=||=||=| |:| |:| 5
& @Q @Q @Q @Q @Q @Q @ @Q @ @Q @Q @Q & ‘*\@@ cf“Q & @Q ,@: & & & o & e & &

o
RIS SAR SRR SR SR I SR SR S
ssseseeeee
CEEEEEE &@@Q S S
R R

s

S
QQQQQQQQQQ‘Z‘Z
SIS L
SR s S)s SC SC S-S S S SN AN

CEEECEEEF S
& &

16



Figure S3, Profiles of additional reported markers or key genes in NP
differentiations and hESC/iPSCs. Log2FC refers to logz(in vitro NPC)-log2(hESC
or iPSC). FDR represents the statistical significance between the first three
hESC/iPSC samples, and the remaining in vitro differentiations.

CLEC3A GPC3
s un FDR:0.746 = FDR:1
< < Log2FC:3.34 |—| ¥ g Log2FC:0.255
o o
-
= * 1 0000 M e0ee
o ]
C PPl LTS LIS LS O%”@"’%&Q LSS LSLS
& E TG FF F S E S S & & LS ST FF S
CEEEEEEELEEEE %@@@@s&sqqq
S SR S &
0000@@@@@@“@"@" &00@"’0@@@@°@°@"@°
& & & & Si
PRG4 DSC2
o
I FDR:1 FDR0966
2 3 JLog2Fc0.0636 2 Logz
o o
“ g o_o O . DDDDDDDD
8 L W) > S O > ©
> > >
6 POCLEL I FTFT AL T & LS & % & @Q & @: @: @Q @Q @Q @Q A@Q @Q
CEFEEEEEEEEELE QQQQQQQQQ
PSS S Q’é S "ﬁ PSS S éz S ’éz
GG OEF S @@@@@@@@@@P@?@
SEENSENEERS RN
BASP1 A2M
s FDR:0.251 s = FDR:2.17e-05
< o Log2FC.@-637 < LogZFC738
E s G —
|—||_| o=l
[S) o
) N 3 L g
& CE LSS G@ o G@° & ;@Q ,@Q ;?? @Q &Q & CE S G@QQ oﬁ" & & @Q @Q & & &Q @Q
W@ﬁ*ﬁfﬁﬁ@‘?ﬁz&eé’e‘z %S@‘ZS@SQ&S&%’@&
¢ CCCCCC > & LS L G & & S
EEEE & & E
NRP1 © FOXA2
10 )
s ~ T]FDR:0.000145 s o FDR:0.988
€ Log2FC:3.1H S < | Log2rC:1.07
a o a o
RS D0ol=0 : - oo _
° Sy 8 S '_|m & o >
& & @Q @Q @Q @Q @Q @Q @Q @Q @ @Q @Q @Q & < @ @Q S o,w & & & & & "“&u@&f
& EE RIS e EE
LI L L LK P £ S
LTI OH S 0000&0@@°Q@°Q§&°
FEEE FEEE
FOXA1
s 8 - FDRO0.894 s FDR:0.59
S FC02 7 2 9 | Log2FC:1.93
o [ e |
o = —_
o ) N 2 >
@“ Q@Q Q,@“ Q@Q & @" O@Q & ,@Q &Q @Q @Q & ¢ E TG FFF FE K S E R
\e‘?e‘?é?é?‘zé?é?%‘zé?é?eéz B e I R S R S S
G & & é’ ST S IS S
FEEE FEEE

17



