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ABSTRACT EDITOR'S SUMMARY

Expression from both alleles is generally observed in analyses of diploid cell populations, but
studies addressing allelic expression patterns genome-wide in single cells are lacking. Here, we
present global analyses of allelic expression across individual cells of mouse preimplantation
embryos of mixed background (CAST/EiJ x C57BL/6)J). We discovered abundant (12 to 24%)
monoallelic expression of autosomal genes and that expression of the two alleles occurs
independently. The monoallelic expression appeared random and dynamic because there was
considerable variation among closely related embryonic cells. Similar patterns of monoallelic
expression were observed in mature cells. Our allelic expression analysis also demonstrates the de
novo inactivation of the paternal X chromosome. We conclude that independent and stochastic
allelic transcription generates abundant random monoallelic expression in the mammalian cell.



- transcriptome profiles from individual cells with Smart-seq or Smart-seq2 — scRNA-seq

- 269 individual cells dissociated from in vivo F1 embryos (CAST/EiJ x C57BL/6J) — from oocyte
to blastocyst stages of mouse preimplantation development

- sScRNA-seq on CAST x C57 and C57 x CAST fibroblast cells

- scRNA-seqg and bcRNA-seq on liver cells (C57 x CAST)

Preimplantation development: initial stages of mammalian development before embryo
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Analysis of raw monoallelic expressions in all cells and stages
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Allelic transcription patterns
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Fig S5. Allelic transcription patterns for genes on chromosome 1

Allele-specific gene expression for all cells (rows) and genes on chromosome 1 (columns), with genes sorted according to their genomic location. The
allele expressions were classified into maternal monoallelic (red), paternal monoallelic (blue) and different degrees of biallelic expression (see color
legend). (A) shows the raw monoallelic expression patterns and (B) is filtered for genes expressed above 90 RPKM.
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Fig S24. Allelic transcription patterns for genes on chromosome X

Allele-specific gene expression for all cells (rows) and genes on chromosome X (columns), with genes sorted according to their genomic location. The
allele expressions were classified into maternal monoallelic (red), paternal monoallelic (blue) and different degrees of biallelic expression (see color
legend). (A) shows the raw monoallelic expression patterns and (B) is filtered (per stage) for genes expressed above 90 RPKM.
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- sScCRNA-seq and bcRNA-seq

- 203 single cells (163 female, UCF1014, cells and 40 human fetal primary fibroblast culture, T2N, cells)
from two different human primary fibroblast cell lines

Culture of human primary fibroblasts (UCF1014, female)

3 cell preparations -
.cell prep 1
. cell prep 2
.cell prep 3
ﬁSingle-cell auto prep systeﬁ

(Fluidigm)

Total RNA from Genomic DNA
millions of cells

Lysis & reverse

transcription (smarter kit) in-vitro-pooled cDNA bulk of cells from
cDNA pre-amplification e _cell prep 1
.22 PCR cycles .
K .12 PCR cycles / II 78 single-cell cDNAs . cell prep 3

SC Library preparation SC Library preparation Library preparation

. Nextera kit . Nextera kit . TruSeq kit
. Smarter kit and Nextera kit

HT sequencing HT sequencing HT sequencing HT sequencing

37 single cells (cell prep 1, 22 cycles) 2 single-cell pool samples 4 bulk RNA samples
87 single cells (cell prep 2, 22 cycles) . pool SC_12 cycles .bulk 1_TruSeq

58 single cells (cell prep 3, 12 cycles) . pool SC_22 cycles . bulk 1_Nextera

+ 6 samples from empty chambers . bulk 3_TruSeq

+ 1 sample with H20 instead of cDNA . bulk 3_Nextera

O I - O
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Culture of human primary fibroblasts (T2N, female)
1 cell preparation

C1 Single-cell auto prep sys%
(Fluidigm)

SIS T Total RNA from Genomic DNA
Lysis & reverse millions of cells
transcription (smarter kit)

cDNA pre-amplification
\ . 22 PCR cycles /
SC Library preparation Library preparation

\ 4

WGS library preparation

. Nextera kit . TruSeq kit
HT sequencing HT sequencing HT sequencing
40 single cells (22 cycles) 1 bulk RNA sample
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- - .

17



Frequency

Frequency

60,000

40,000

20,000

600 .
400 !

200 .

0.1 0.2 03 04 05 06 0.7 08 09 1

Allelic ratio
SINGLE CELLS (UCF1014, n = 163)

Frequency

0.1 0.2 0.3 0.4 05 06 0.7 0.8 09 1

Allelic ratio
BULK OF CELLS (UCF1014, n = 4)

18

Frequency distribution of the allelic ratios of 35,763
hetSNPVs (>=20 RPSM) in 163 single cells, bulk
cell samples, and the pool of single-cell samples

23.6 % of the hetSNVs had AR in 0.2 - 0.8 in sc

98.3 % of 545 hetSNVs w RPSM >=20 had AR 0.2-0.8 in
bc samples

97.7 % of 480 hetSNVs w RPSM >=20 had AR 0.2-0.8 in
SC pools

300 .
200 .

100 .

0

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 09 1

Allelic ratio
POOL OF CELLS (UCF1014, n = 2)



Frequency

=

B
16,000
<100 reads
12,000 16,000 12 PCR cycles
8 000 12,000
8,000
4,000
4,000
0 0
0.1 0.2 O'3A(I)I.4I 0.5 06 0.7 08 09 1 0.1 02 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
elic ratio
14,000 45,000
> 100 reads and < 150 22 PCR cycles
10,000 35,000
25,000
6,000 15,000
2,000 5,000
0 1020304050607 08 09 1 010203 0470506070809 1
25,000,
_ > 150 reads and < 300
15.000 | “ 1 cc=o0.9s93087
5,000 | §
-}
0 e e e e e e e e W 2 © |
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 ‘é _____
' — 2 .
6,000 2
4,000 | alyr aa
2,000 o | L S TRm
0 « m o 03 i A s o

0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 09 1 19 ki el e



Frequency

60,000
40,000

20,000

23.6 % of the hetSNVs had AR in 0.2 -0.8 in UCF1014

= o
QO — Q
o r= 0.86 . 2
@ oo | n= 619 S
£ o o
e Y X
o © ¥ o =
S O~ e o
o) . y |
13- B
© © K] 5
c o £
€ ° g
: 3- :
u>.<l | | | | | |

00 02 04 06 08 1.0

In silico _ single-cell pooling

SINGLE CELLS (UCF1014, n = 163)

0.1 0.2 0.3 04 0506 0.7 0.8 09 1

Allelic ratio

16,000
12,000
8,000
4,000

00 0.2 04 06 08 1.0

|

|

|

r= 0.72
n= 593
IR
50 ]
| | | | | |
gD 0.2 04 0.6 0.8 1.0

In silico _ single-cell pooling

SINGLE CELLS (T2N, n = 40)

0.1 0.2 03 04 05060708 091

Allelic ratio

34.2 % of the hetSNVs had AR in 0.2-0.8in T2N

20



Correlation between allelic ratios

1.0

0.5

0.0

-0.5

-1.0

- within the same autosomal gene
- |n 2 different autosomal genes
= on ChrX

Distance between hetSNVs (bp)

21




Allelic ratio (ref/total)

MPC2
MINOS1
CLIC4
CAP1
LEPROT
VAMP3

DDAH1
DNTTIP2

CNN3
ITGBI1

GHITM
TRAPPC4
DPAGTI

RP11-166D19.1 chrll 121,960,257

CD44
ATL3

RADS2
NT5DC3

CI20rf75
MGSTI
ARID2
NACA
DADI
FBNI

BNIP2

FAM101B

AC015933.2
UQCRI1
RND3

2

0

NUMBER OF SINGLE CELLS

40 60 80

100 120 140 160

T

chrl_167,887,416
chrl_167,887,436
chrl_167,893,759

chrl_19,950,062

chrl_25,168,124
chrl25,169,634

chrl_40,537,940
chrl_65,897,869
chrl_65,899,320

chrl_7,840,698
chrl_7,840,769

chrl_85,784,936

chrl_94,341,267
chrl_94,342,564
chrl_94,343,023
chrl_94343233

chrl_95,363,001

chr10_33,190,353
chr10_33,214,802

chr10_85,903,751
chrl0_85,912,606

chrll_118,890,908
chrll_118,894,227

chrll_118,967,291
chrll_118,967,758

chrll_35,252,926
chrll_35,253,272

chrl1_63,393,243
chrl1_63,395,639

chrl2_1,021,557

chrl2_ 104,167,185
chrl2 104,167,404
chrl2 104,168,087

chrl2_105,764,984
chrl2_16,516,994
chrl2_46,300,100
chrl2_5,7108,203
chrl4_23,033,838

chrl5_48,702,457
chrl5_48,702,873

chrl5_59,951,573
chrl5_59,951,997
chrl5_59,952,253
chrl5_59,952,341
chrl5_59,952,905

chrl7_290,362
chrl7_290,370
chrl7290,552

chrl8 25,543,387
chr19_1,598,203
chr2_151,325,303

~
N R iRl RN R

4

n
—

—
|

% cells

with AR
SN

=
QWQ

N

@‘.b

PPPICB

STARD7
SRSF6
RPS21
C220rf28

TIMP3
TFG

CCDC80
POGLUTI1

SSR3

TFRC
RPLI15

SPCS3

WDR36
SPARC
NDUFS4

BCLAFI

SRSF3
SSR1

CAVI
CALU
TRBC2
TOMM7
COL1A2
DPM2

LAMP2
CIGALTICI
ACOT9
ZFX

RPI11-622K12.1
TSPAN6

chr2 29,023,749
chr2_29,025,479

chr2_ 96,850,885
chr20_42,091,357
chr20_60,962,943

chr22 32,783,904
chr22 32,795,641

chr22 33,253,280
chr22 33,253,292

chr3_100,467,018
chr3_100,467,673
chr37100,467,676

chr3_112,359,986 [
chr3_119,213,220
chr3_156,259,966
chr3_156,266,774

chr3_195,776,454

chr3_23,961,353
chr3_23,961,621

chr4_177,249,681
chr4_177,249,913

chrs_110,464,687 [}
chrs_151,043,111

chr5_52,942,197
chr5_52,979,097

chr6_136,590,640
chr6_136,599,404

chr6_36,570,366

chr6_7,285,193
chr6_7,288,297
chr6_7,288,341
chr6_7,288,544
chr6_7,288,613
chr6_7,289,166

chr7_116,200,587
chr7_128,409,580
chr7_142,499,071
chr7_22,852,643

chr7_94,059,899 [

chr9_130,698,029
chr9_130,698,043

chrX_11,9571,073
chrX_11,9590,533

chrX 119,759,978
chrX_119,760,042
chrX_119,760,629

chrX_ 23,722,835
chrX 24,233,909
chrX 56,843,771
chrX_ 99,884,828
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Representative subset (out of 568) genes w at least one hetSNP w RPSM>=20 in >= 40 cells
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. - ° PPPICB chr2_29,023,749 0 100 0
Allellc ratlo (reﬂtotal) {0 cells Chl’2_29,025,479 16 72 12
with AR STARD7 chr2_96,850,885 14 68 18
NUMBER OF SINGLE CELLS B N 5 SRSF6 chr20_42,091,357 3 91 6
20 40 60 80 100 120 140 160 QWWP Cb,\ RPS21 chr20_60,962,943 19 1
I . & & & Giloyis g » n B
hrl 167,887,416 30 45 25 TIMP3 chr22_ 33,253,280 19 56 26
aEEE chr1167,887.436 27 48 25 £lix2. 33,283.298 1957 25
chrl 167,893,759 27 47 26 TFG chr3_100,467,018 26 44 31
MINOS1 chrl_19,950,062 I 4 93 3 i3 100467, all == =%
CLICY g gy 55 5 BE chr3_100,467,676 19 53 28
chrl 25,169,634 21 56 23 ccpCso chr3_112,359,986 [ 365 32
CAPI ch:1_40,537,940 0 100 0O POGL UTI chr3_l 19,213,220 24 45 30
LEPROT chrl_65,897,869 23 52 26 SSR3 chr3_156,259,966 9 8 8
chrl_65,899,320 28 44 28 chr3_156,266,774 1 93 6
VAMP3 chrl_7,840,698 5 16 79 TFRC chr3_195,776,454 20 57 23
chrl_7,840,769 4 9 87 RPLI15 chr3_23,961,353 12 67 21
DDAH1 chrl_85,784,936 13 68 19 chr3_23,961.621 1470 16
DNTTIP2 chrl 94,341,267 24 47 29 SPCS3 chrd_177,249,681 9 61 30
chrl_94,342,564 24 52 24 chré_177,249,913 40 5 5
chrl_94,343,023 26 51 23 WDR36 chrS_110,464,687 4 21 75
chrl_94343233 . 30 45 25 SPARC chrS_151,043,111 6 94 1
CNN3 chrl_95,363,001 — 28 68 4 NDUFS4 chrS 52,042,197 13 70 16
ITGB1 chr10_33,190,353 | 1 9% 3 chr5_52,979,097 16 67 17
chr10_33,214,802 7 8 10 B
GHITM chrl0_85,903,751 25 57 18 BCLAF1 g s 0 0 10
chrl0_85.912,606 24 55 22 chr6_136,599,404 0 0 100
TRAPPC4 chrll_118,890,908 23 56 21
chrl17118,894,227 2 61 17 SRSF3 i 30934
DPAGTI chrll_118,967,291 34 38 28 SSR1 cl FEESLe0 33 40 27
chrl1_118,967,758 30 36 34 chr6_7,288,297 18 58 24
RP11-166D19.1 chrl1 121,960,257 56 44 1 chr6_7,288,341 24 58 18
s 135 250273 39 % g eapsn D
chrl1_35,253, hr6_7,288,613
ATL3 chrll_63,393,243 I 4 29 67 chrs” e
chrl1_63,395,639 e 3 24 73 o6 1,280,106 11 68 21
RADS52 chrl2 1,021,557 74 2 24 CAV1 chr7_116,200,587 19 65 16
NT5DC3 chrl2_104,167,185 28 34 38
ch:12_104,167,404. 27 33 40 CALU de]_128:405.:590 - B ]
chrl2_ 104,168,087 24 36 40 ===l TRBC2 chr7_142,499,071 0 0 100
C120rf75 chr12_105,764,984 N ] 4 61 34
MGSTI1 chrl2_16,516,994 20 52 28 TOMM7 R 4942
ARID2 chrl2_46,300,100 2 59 19 COLIA2 chr7_94,059,899 [ 9 1
NACA chrl2_5,7108,203 2 97 1 DPM?2 chr9_130,698,029 24 43 33
DADI1 chrl4_23,033,838 ) 1 97 2 chr9_130,698,043 22 41 37
FBN1 ot 138 2 =y 14MP2 chrX_11,9571,073 [ | 21 1 77
BNIP2 chrl5_59,951,573 I 4 26 30 chrX_11,9590,533 (S— 29 2 6
chrl5_59,951,997 1 41 29 29
Qs B | 1 &L 2 w= CIGALTICI  chrX 119,759,978 | 54 4 42
chrl5_59,952,341 i 48 25 27 EaX_L15,760,042 58 3 39
chrl5_59,952,905 b ] 30 27 44 chrX_119,760,629 39 4 57
hrl7_290,362
FAM101B e . g gg (SSZ wlp ACOTY chrX_23,722,835 35 3 62
chrl7_290,552 — 6 37 57 = zpx chrX_24,233,909 I 40 12 48
AC015933.2 chrl8_25,543,387 — 33 4 23
UQCR11 chr19_1,598,203 | 3 93 4 == RPII-622KI2.1 cnX 368437 oe o
RND3 chr2_151,325,303 | 15 56 29 —> TSPAN6 chrX_99,884,828 31 1 25

monoallelically expressed (<5% cells show biallelic expression)
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Allelic ratio (ref/total) % cells PPPICB chi2 29,023,749 o 100 0
with AR STARD7 chr2_96,850,885 14 68 18
NUMBER OF SINGLE CELLS B N 5 SRSF6 chr20_42,091,357 3 91 6
20 40 60 80 100 120 140 160 QWWP y RPS21 chr20_60,962,043 19 1
I S S & C220rf28 2&%%;3%;32% %3 33 %5,‘
hrl 167,887,416 30 45 25 TIMP3 chr22_ 33,253,280 19 56 26
aEEE chr1167,887.436 27 48 25 £lix2. 33,283.298 1957 25
chrl 167,893,759 27 47 26 TFG chr3_100,467,018 26 44 31
MINOS1 chrl_19,950,062 I 4 93 3 i3 100467, all == =%
CLICY Pty 55 5 BE chr3_100,467,676 19 53 28
chrl_25,169,634 21 56 23 ==l CCDC80 chr3_112,359,986 I 3 65 32
CAPI ch:1_40,537,940 0 100 0 POGL UTI chr3_l 19,2 13,220 24 45 30
LEPROT chrl_65,897,869 23 52 26 SSR3 clu3_156,259,966 9 8 8
chrl_65,899,320 28 44 28 chr3_156,266,774 1 93 6
VAMP3 chrl_7,840,698 5 16 79 TFRC chr3_195,776,454 20 57 23
chrl_7,840,769 4 9 87 RPLI15 chr3_23,961,353 12 67 21
DDAH1 chrl_85,784,936 13 68 19 chr3_23,961.621 1470 16
DNTTIP2 chrl_94,341,267 24 47 29 ==l SPCS3 chr4_177,249,681 9 61 30
chrl_94,342,564 24 52 24 chré_177,249,913 40 5 5
chrl_94,343,023 26 51 23 —> WDR36 chr5_110,464,687 . 4 21 75
chrl_94343233 30 45 25 SPARC chrS_151,043,111 6 94 1
CNN3 chrl_95,363,001 - i 28 68 4 NDUFS4 chrS_52,942,197 13 70 16
ITGBI chr10_33,190,353 | 1 9% 3 chr5_52,979,097 16 67 17
chr10_33,214,802 7 8 10 B
GHITM chrl0_85,903,751 25 57 18 BCLAF1 g s 0 0 10
chr10_85,912,606 24 55 22 chr6_136,599,404 0 0 100
TRAPPC4 chrll_118,890,908 23 56 21
chrl17118,894,227 2 61 17 SRSF3 i 30934
DPAGTI chrll_118,967,291 34 38 28 SSR1 cl FEESLe0 33 40 27
chrl1_118,967,758 30 36 34 chr6_7,288,297 18 58 24
RP11-166D19.1 chrl1 121,960,257 56 44 1 chr6_7,288,341 24 58 18
CD44 chrll_35,252,926 3 94 3 chr6_7,288,544 19 48 32
ms 3 s x5 1
Ci > »
chrl1_63,395,639 I e 3 24 73 o, T:289.166 11 68 21
RADS52 chrl2 1,021,557 74 2 24 CAV1 chr7_116,200,587 19 65 16
NT5DC3 chrl2_104,167,185 28 34 38
chrl2 104,167,404 27 33 40 CALU de]_128:405.:590 - B ]
chrl2_ 104,168,087 24 36 40 ===l TRBC2 chr7_142,499,071 0 0 100
C120rf75 chr12_105,764,984 N ] 4 61 34
MGSTI1 chrl2_16,516,994 20 52 28 TOMM7 R 4942
ARID2 chrl2_46,300,100 2 59 19 COLIA2 chr7_94,059,899 [ 9 1
NACA chrl2_5,7108,203 2 97 1 DPM?2 chr9_130,698,029 24 43 33
DADI1 chrl4_23,033,838 ) 1 97 2 chr9_130,698,043 22 41 37
FBNI  gmsmme SR Lamp axuem L 21T
BNIP2 chrl5_59,951,573 . 4 26 30 chrX_11,9590,533 (S— 29 2 6
chrl5_59,951,997 41 29 29 |
chrl5_59,952,253 i 47 26 27 CIGALTICI  chrX_119759.978 5 3
chrl5_59,952,341 48 25 27 chrX_119,760,042 58 3 39
chrl5_59,952,905 30 27 44 chrX_119,760,629 39 4 57
hrl7_290,362
FAMI101B zh:}izg:;go . g gg 23 ACOT9 chrX_23,722,835 35 3 62
chrl7_290,552 | 6 37 57 hrX 24,233,909
AC015933.2  chri8 25543387 33 44 23 ZIE o w01z
UQCR11 chr19_1,598,203 | 3 93 4 BPII-0E2KIAT Sex syl oe o
RND3 chr2_151,325,303 15 56 29 TSPAN6 chrX_99,884,828 31 1 25

skewed allelic expression (<10% of cell express one type of allele)
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Allelic ratio (ref/total) % cells==p» PPPICB chi2 29,023,749 & a0
with AR STARD7 chr2_96,850,885 14 68 18
NUMBER OF SINGLE CELLS - QD \» SRSF6 chr20_42,091,357 3 91 6
20 40 100 120 140 160 QWWP o sy RPS21 chr20_60,962,043 19 1
M . S & & Giloyis g » n B
hrl 167,887,416 30 45 25 TIMP3 chr22_ 33,253,280 19 56 26
aEEE chr1167,887.436 27 48 25 £lix2. 33,283.298 1957 25
chrl 167,893,759 27 47 26 TFG chr3_100,467,018 26 44 31
%II{II\gSI 4 B il ;3 Z; 335 chr3_100,467.676 19 53 28
chrl 25,169,634 21 56 23 CCDC80 chr3_112,359,986 I 365 32
CAPI ch:1_40,537,940 0 100 0 POGL UTI chr3_l 19,2 13,220 24 45 30
LEPROT chrl_65,897,869 23 52 26 ==P> SSR3 clu3_156,259,966 9 8 8
chrl_65,899,320 28 44 28 chr3_156,266,774 1 93 6
VAMP3 chrl_7,840,698 5 16 79 TFRC chr3_195,776,454 20 57 23
chrl_7,840,769 4 9 87 RPLI15 chr3_23,961,353 12 67 21
DDAHI Chl'l_85,784,936 13 68 19 chr3_23,961,621 14 70 16
DNTTIP2 chrl_94,341,267 24 47 29 SPCS3 it LA 81 9 61 30
chrl_94,342,564 24 52 24 chr4_177,249,913 40 55 5
chrl_94,343,023 26 51 23 WDR36 chrs_110,464,687 [} 4 21 75
chrl_94343233 — 30 45 25 wup SPARC chrs_151,043,111 6 94 1
CNN3 chrl_95,363,001 i 28 68 4 NDUFS4 chrS_52,942,197 13 70 16
ITGBI chr10_33,190,353 | 1 9% 3 chr5_52,979,097 16 67 17
chrl0_33,214,802 7 8 10
GHITM chrl0_85,903,751 25 57 18 BCLAF1 g s 0 0 10
chrl0_85.912,606 24 55 22 chr6_136,599,404 0 0 100
TRAPPC4 chrll_118,890,908 23 56 21 _>
chrl17118,894,227 2 61 17 SRSF3 i 3094
DPAGTI1 chrll 118,967,291 34 38 28 SSR1 clx6 7,285,198 33 40 27
chrl1 118,967,758 30 36 34 chr6_7,288,297 18 58 24
RP11-166D19.1 chril 121,960,257 56 44 1 chr6_7,288,341 24 58 18
CD44 chrll_35,252,926 3 94 3 chr6_7,288,544 19 48 32
me DR . o % 5
Ci > »
chr11_63,395,639 I v 3 24 73 o6 1283460 11 68 21
RADS52 chrl2 1,021,557 74 2 24 CAV1 chr7_116,200,587 19 65 16
NT5DC3 chrl2_ 104,167,185 28 34 38
ch:12_104,167,404. 27 33 40 _> CALU de]_128:405.:590 - B ]
- chrl2_ 104,168,087 24 36 40 TRBC2 chr7_142,499,071 0 0 100
'120rf75 chr12_105,764,984 N ] 4 61 34 '
MGSTI1 chrl2_16,516,994 20 52 28 TOMM7 R 492
ARID2 chrl2_46,300,100 2 59 19 === COLIA2 chr7_94,059.899 [ 9 1
NACA chrl2_5,7108,203 2 97 1 DPM?2 chr9_130,698,029 24 43 33
DADI1 chrl4_23,033,838 ) 1 97 2 chr9_130,698,043 22 41 37
FBNI s s R B L 21T
BNIP2 chrl5_59,951,573 . 4 26 30 chrX_11,9590,533 (S— 29 2 6
chrl5_59,951,997 41 29 29 |
chrl5_59,952,253 i 47 26 27 CIGALTICI  chrX_119759.978 5 3
chrl5_59,952,341 48 25 27 ShE 115,760,002 8 3 39
chrl5_59,952,905 30 27 44 chrX_119,760,629 39 4 57
FAMIOIE  wdrBes . S 5 o ACOTY chrX_23,722,835 35 3 62
chrl7_290,552 ' 6 37 57 ZFX chrX_24,233,909 40 12 48
AC015933.2  chri8 25543387 33 44 23 -
UQCR11 chr19_1,598,203 | 3 93 4 BPII-0E2KIAT Sex syl o B
RND3 chr2_151,325,303 15 56 29 TSPAN6 chrX_99,884,828 31 1 25

“single-cell biallelic” (>90% cells expressed both alleles, AR: 0.2-0.8)
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MRNA level

Total transcript level, mMRNA decay, initiation rate (averaged for genes in 163 sc)

SPARC oLz Enriched terms p Value
. GO0:0007584_response to nutrient 0.003944489
320 RP11-166D19.1 -« PPPICB * CD44 » * sg;,%,’;-:iz G0:0044092_negative regulation of molecular function 0.006784326
RSF6 L Mol G0:0031667_response to nutrient levels 0.010129184
GLT25D1 fea G0:0044432_endoplasmic reticulum part 0.010535082
. G0:0042493_response to drug 0.012984749
. = ~ G0:000999 1_response to extracellular stimulus 0.013638955
160 i - ° G0:0010033_response to organic substance 0.022768292
G0:0007178_protein serine/threonine kinase signaling pathway  0.023126571
G0:0043086_negative regulation of catalytic activity 0.025015212
G0:0006461_protein complex assembly 0.027182773
G0:0070271_protein complex biogenesis 0.027182773
~  G0:0005783_endoplasmic reticulum 0.029695015
G0:0031400_negative regulation of protein modification process 0.030220542
G0:0042981_regulation of apoptosis 0.034389461
G0:0043067_regulation of programmed cell death 0.035676042
G0:0010941_regulation of cell death 0.036166263
G0:0007167_enzyme linked receptor protein signaling pathway  0.042717177
G0:0044093_positive regulation of molecular function 0.043420144
G0:0005539_glycosaminoglycan binding 0.046385705
G0:0008104_protein localization 0.048234794

minimum allelic ratio
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