Figure S1. The scheme for the opossum crosses and tissue dissection.

(A-B) Reciprocal F1 crosses between LL1 and LL2 animals. (C-D) Parental crosses of LL1 and LL2
animals. In the four crosses, three LL1 animals and three LL2 animals were used. LL1 individuals:
A0579 (female) and A0580 (female) are full sibs; LL2 individuals: A0571 (female), A0572 (female)
and A0573 (male) are full sibs. A (C/T) SNP was shown (LL1: T and LL2: C). (E-F) 12.5d.p.c. — 13.0
d.p.c fetus and extra-embryonic membranes (EEM). (E) Fetus and EEM; (F) Fetus with EEM removed.
Solid white line is the approximate incision line used to isolate fetal brain. The arrow shows the tissue
used for the EEM analysis.
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Figure S2. Sex genotyping results for opossum embryos.

*: samples selected for Illumina RNA-seq.
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Figure S3. M-A plot for brain and EEM expression levels before and after normalization.

A0579 b1 - A0571 b3

A0579 b4 - A0571_b4

A0579_p1 - A0571_p3

M

M

Before

Median: 0.0196
IOR: 0248

Median: 0.00824
QR 0.263

Median: 0.0384
1QR: 0.403

Mediarc 0.0294
IQR:0.372

o8

Median: -0.00172

IQR: 0.582

=

Median: -000447
IQR: 0.558

10 15



Figure S4. RNA-seq, SNP genotyping and pyrosequencing verification results for non-escaper
gene HPRT1 in opossum fetal brain and EEM samples.

(A) F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. From the Sanger sequencing genotyping results, the
SNP (OMSNP0222971) is informative in three embryos (571E1, 571E4 and 572E1). In brain/head and
EEM tissues of all three individuals, 100% maternal expression was observed from both RNA-seq and
allele-specific pyrosequencing verification. Therefore, HPRTL1 is subject to imprinted XCI with zero
paternal leakage in both tissues. The target sequence for pyrosequencing is (T/C)TTATCTCC.
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Figure S5. RNA-seq, SNP genotyping and pyrosequencing verification results for autosomal
control gene GPM6B in opossum fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. GPM6B is an autosomal gene in opossum on
chromosome 7. From the Sanger sequencing genotyping results, the SNP (chr7_27283330) is
informative in three embryos (579E3, 579E4 and 571E4). In brain/head and EEM tissues of all three
individuals, biallelic expression was observed from both RNA-seq and allele-specific pyrosequencing
verification, which is expected for autosomal genes with two parental alleles. The target sequence for
pyrosequencing is (T/C)GAGACT. The Sanger sequencing traces were not shown here because an indel
polymorphism in the amplicon shifted the trace, but the genotypes could be determined by the software.
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Figure S6. RNA-seq, SNP genotyping and pyrosequencing verification results for escaper gene

YIPF6 in opossum fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. From the Sanger sequencing genotyping results, the
SNP (OMSNP0155110) is informative in five embryos (579E3, 579E4, 571E1, 571E4 and 572E1). In
brain/head and EEM tissues of all five individuals, biallelic expression was observed from both RNA-
seq and allele-specific pyrosequencing verification. Therefore, YIPF6 is an escaper of imprinted XCI in
both tissues. The target sequence for pyrosequencing is GA(T/C)GACTA (on the opposite strand).
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Figure S7. RNA-seq, SNP genotyping and pyrosequencing verification results for escaper gene

CD99L2 in opossum fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. From the Sanger sequencing genotyping results, the
SNP (OMSNP0156126) is informative in three embryos (571E1, 571E4 and 572E1). In brain/head and
EEM tissues of all three individuals, biallelic expression was observed from both RNA-seq and allele-
specific pyrosequencing verification. Therefore, CD99L2 is an escaper of imprinted XCI in both tissues.
The target sequence for pyrosequencing is A(T/C)ATCATAG (on the opposite strand).
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Figure S8. RNA-seq, SNP genotyping and pyrosequencing verification results for escaper gene

TAF1 in opossum fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. From the Sanger sequencing genotyping results, the
SNP (OMSNP0156862) is informative in five embryos (579E3, 579E4, 571E1, 571E4 and 580E1). In
brain/head and EEM tissues of all five individuals, biallelic expression was observed from both RNA-
seq and allele-specific pyrosequencing verification. Therefore, TAF1 is an escaper of imprinted XCI in
both tissues. The target sequence for pyrosequencing is (A/G)AGGCGCTTA.
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Figure S9. RNA-seq, SNP genotyping and pyrosequencing verification results for escaper gene

HMGB3 in opossum fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. From the Sanger sequencing genotyping results, the
SNP (OMSNP0156138) is informative in three embryos (571E1, 571E4 and 572E1). In brain/head and
EEM tissues of all three individuals, biallelic expression was observed from both RNA-seq and allele-
specific pyrosequencing verification. Therefore, HMGB3 is an escaper of imprinted XCI in both tissues.
The target sequence for pyrosequencing is T(C/T) ATTGTTTTTTACC.
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Figure S10. RNA-seq, SNP genotyping and pyrosequencing verification results for escaper gene
FLNA in opossum fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. From the Sanger sequencing genotyping results, the
SNP (OMSNPO0154784) is informative in five embryos (579E3, 579E4, 571E1, 571E4 and 572E1). In

brain/head and EEM tissues of all five individuals, biallelic expression was observed from both RNA-

seq and allele-specific pyrosequencing verification. Therefore, FLNA is an escaper of imprinted XCI in
both tissues. The target sequence for pyrosequencing is (C/T) GCATCAGA (on the minus strand).
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Figure S11. RNA-seq, SNP genotyping and pyrosequencing verification results for escaper gene

RBMX in opossum fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. From the Sanger sequencing genotyping results, the
SNP (OMSNP0156027) is informative in five embryos (579E3, 579E4, 571E1, 571E4 and 580E1). In
brain/head and EEM tissues of all five individuals, biallelic expression was observed from both RNA-
seq and allele-specific pyrosequencing verification. Therefore, RBMX is an escaper of imprinted XCI in
both tissues. The target sequence for pyrosequencing is G(C/G)TATGGTGGT (on the minus strand).
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Figure S12. RNA-seq, SNP genotyping and pyrosequencing verification results for escaper gene

G6PD in opossum fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. From the Sanger sequencing genotyping results, the
SNP (OMSNP0154933) is informative in four embryos (579E3, 579E4, 571E1 and 571E4). In
brain/head and EEM tissues of all four individuals, biallelic expression was observed from both RNA-
seq and allele-specific pyrosequencing verification. Therefore, G6PD is an escaper of imprinted XCI in
both tissues. The target sequence for pyrosequencing is CTC(C/T)GACAAG (on the minus strand).
Pyrosequencing was not performed for parental crosses because they are not informative (C and D).
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Figure S13. RNA-seq, SNP genotyping and pyrosequencing verification results for escaper gene

ALAS?2 in opossum fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. From the Sanger sequencing genotyping results, the
SNP (OMSNP0156832) is informative in three embryos (571E1, 571E4 and 572E1). In brain/head and
EEM tissues of all three individuals, biallelic expression was observed from both RNA-seq and allele-
specific pyrosequencing verification (572E1 has less than 10% paternal expression). Therefore, ALAS2
is an escaper of imprinted XCI in both tissues. The target sequence for pyrosequencing is

(CIT)GTTTCTGGAA.
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Figure S14. RNA-seq, SNP genotyping and pyrosequencing verification results for escaper gene

ATRX in opossum fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. From the Sanger sequencing genotyping results, the
SNP (OMSNP0156416) is informative in three embryos (571E1, 571E4 and 572E1). In brain/head and
EEM tissues of all three individuals, biallelic expression was observed from both RNA-seq and allele-
specific pyrosequencing verification. Therefore, ATRX is an escaper of imprinted XCI in both tissues.

The target sequence for pyrosequencing is (C/T)YGCCCACTGC (on the minus strand).
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Figure S15. RNA-seq, SNP genotyping and pyrosequencing verification results for escaper gene

IRAK1 in opossum fetal brain and EEM samples.

(A)-(D). Results for SNP OMSNP0155434. (A). F1 cross of LL1 (mother) x LL2 (father). (B)
Reciprocal F1 cross of LL2 (mother) x LL1 (father). (C). LL1 parental cross. (D). LL2 parental cross.
(E)-(H). Results for SNP OMSNP0155433. (E). F1 cross of LL1 (mother) x LL2 (father). (F) Reciprocal
F1 cross of LL2 (mother) x LL1 (father). (G). LL1 parental cross. (H). LL2 parental cross. From the
Sanger sequencing genotyping results, two SNPs (OMSNP0155434 and OMSNP0155433, 101bp apart)
are informative in three embryos (579E3, 579E4 and 580E1). In brain/head and EEM tissues of all three
individuals, biallelic expression was observed from both RNA-seq and allele-specific pyrosequencing
verification, and the allelic expression percentages agreed well at the two SNP positions. Therefore,
IRAK1 is an escaper of imprinted XCI in both tissues. The target sequence for pyrosequencing is

AGG(C/T)GAGGCC at SNP OMSNP0155434. The target sequence for pyrosequencing is

(GIT)GAGGGGGCTGCCGA at SNP OMSNP0155433.
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*: There are two reads containing G allele at this SNP position caused by Illumina sequencing error (Q-score<=2),
and they were excluded from the analysis.
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Figure S16. RNA-seq, SNP genotyping and pyrosequencing verification results for escaper gene

FRMD?7 in opossum fetal brain and EEM samples.

(A)-(D). Results for SNP OMSNP0155979. (A). F1 cross of LL1 (mother) x LL2 (father). (B)
Reciprocal F1 cross of LL2 (mother) x LL1 (father). (C). LL1 parental cross. (D). LL2 parental cross.
(E)-(H). Results for SNP OMSNP0155980. (E). F1 cross of LL1 (mother) x LL2 (father). (F) Reciprocal
F1 cross of LL2 (mother) x LL1 (father). (G). LL1 parental cross. (H). LL2 parental cross. From the
Sanger sequencing genotyping results, two SNPs (OMSNP0155979 and OMSNP0155980, 57bp apart)
are informative in four embryos (579E3, 579E4, 572E1 and 580E1). In brain/head and EEM tissues of
all four individuals, biallelic expression was observed from both RNA-seq and allele-specific
pyrosequencing verification, and the allelic expression percentages agreed well at the two SNP positions.
Therefore, FRMD?7 is an escaper of imprinted XCI in both tissues. The target sequence for
pyrosequencing is (C/T)GAGTTCGA at SNP OMSNP0155979 (on the minus strand). The target
sequence for pyrosequencing is ATC(A/G)GAGCCCA at SNP OMSNP0155980 (on the minus strand).
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Figure S17. RNA-seq, SNP genotyping and pyrosequencing verification results for escaper gene

NONO in opossum fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. From the Sanger sequencing genotyping results, the
SNP (OMSNP0156865) is informative in five embryos (579E3, 579E4, 571E1, 571E4 and 580E1). In
brain/head and EEM tissues of all five individuals, biallelic expression was observed from both RNA-
seq and allele-specific pyrosequencing verification. Therefore, NONO is an escaper of imprinted XClI in
both tissues. The target sequence for pyrosequencing is TTC(C/T)TCTTCCTC (on the minus strand).
The Sanger sequencing traces were not shown here because an indel polymorphism in the amplicon
shifted the traces, but the genotypes could be determined by the software.
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Figure S18. RNA-seq, SNP genotyping and pyrosequencing verification results for escaper gene

DKC1 in opossum fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. From the Sanger sequencing genotyping results, the
SNP (OMSNP0154969) is informative in three embryos (579E3, 579E4 and 580E1). In brain/head and
EEM tissues of all three individuals, biallelic expression was observed from both RNA-seq and allele-
specific pyrosequencing verification. Therefore, DKC1 is an escaper of imprinted XCI in both tissues.
The target sequence for pyrosequencing is (C/T) ATGGGGGAGAAG.

579E3 EEM 579E4 brain 579E3 head

579E4 EEM

DKC1 (SNP ID: OMSNP0154969)

36

A LL1 LL2 B LL2 LL1
) A0579 A0573 ) A0571 A0578
CIC T T T
@ @ @ @
579E3 579E4 571E1 571E4
RNA-seq . Pyrosequencing RNA-seq . Pyrosequencing
“| 579E3 b 3 “1 571E1 b
8] - - §_
TCTGGAGT‘g‘ATGGGGGﬂH ETCTGCACT“C[‘ATGCGCGA l
i - iy i #1
= S I S il o [ - .
Ll E s glc 71l A T G G A G - E S G|C T|IG A T G G A G
75%:25% 64%6:36% 100%:0% 100%:0%
c
I 8| 579E4_b s 81 571E4_b
o Q N
TCTCCACTCATGCGCGAS‘_ q.TCTCGJ\GTC/‘\TCGCGC/\g_
P o w i i
o ol A R = 1
i E s G|lc 116 AT GG A G it E S G|Cc T|IG A T GG A G
67%:33% 60%:40% 100%:0% 100%:0%
=
" | 579E3p m | 571E1p
& - &
TCTGGAGT:C:ATGGGGGA | HTCTGGAGT;E;ATGGGGGA g
= T B o R N A
O‘T‘O E S GJC TJ]G A T G G A G ‘0‘.0 E S GJC TJ]G A T G G A G
75%:25% 6996:31% 100%0:0% 100%:0%
“| s579E4_p E “1 571E4_p
TCTCGAGTCATCGCCCAE"_ <'-TCTGCAGTCATGCCCGJ\3_
e N w s o
1 - 5 i N L .
il E S GJC TG A T G G A G iz E S GJC T]J]G A T G G A G
0/ 0, .
81%6:19% 68%:32% 100%:0% 100%:0%




580E1 EEM 580E5 head 580E1 head

580E5 EEM

DKC1 (SNP ID: OMSNP0154969)

37

C LL1 LL1 D LL2 LL2
' A0580 A0578 ' A0572 A0573
C/iC T TIT T
@ M- @ W
580E1 580E5 572E1 572E3
RNA-seq R Pyrosequencing RNA-seq Pyrosequencing
] 580E1_b 8 1 572E1 b
g £ g- B ”
TCTGCAGT‘C‘ATGGCGCA \—|Tc-[(;(;,J\(;'[(;A'[(;(;c(;(;AF<
N 3 UNJ o b
i O_ESGékGA GGAGB i -
T T v E S G|C TIG A T G G A G
0, 0, 0400
71%:29% 64%:36% 100%:0% 100%:0%
1 580E5_b E “Ts72e3 b
=1 < 24
TCTGCAGT‘C‘ATCGCCGA - mTCTGCAGT‘C‘ATCGCGGAH_
= & N i 2 \ )
a N \ [ i i N
i) E S G|C TIG A TG G A G - E S clc 7] AT GG A G
0/ N0, 0400
100%:0% 100760% 100%:0% 100760%
&1 580E1_p 2 81 572E1 p
o L 38
TCTGGAGT CATG GGG G G A CO: HTCTGGAGTCATGGGGGAH
- n w:
& s U TN B . 5 0 N P Y |
Ll E s Glc 7l A T G G A G - v E S Glc 7] A T GG A G
] 100%:0%
72%:28% 71%:29% 100%:0%
] 580E5_p = | 572E3 p
- w
TCTGGAGTCATGGGGGA 87 mTCTCCACTwa“TGCGGCAg-
¥ s | & i 81
i 5 L] 5 i 1M
i E S G|lc T|]G A T G G A G 100%.0% E s G|lc T|c A T G G A G
100%6:0% 100%.0% 100%6:0%



Figure S19. RNA-seq, SNP genotyping and pyrosequencing verification results for escaper gene

MTMR1 in opossum fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. From the Sanger sequencing genotyping results, the
SNP (OMSNP0156120) is informative in four embryos (579E3, 579E4, 571E1 and 571E4). In
brain/head and EEM tissues of all four individuals, biallelic expression was observed from both RNA-
seq and allele-specific pyrosequencing verification. Therefore, MTMRL1 is an escaper of imprinted XCI
in both tissues. The target sequence for pyrosequencing is (T/C)GGAGTTTACA.
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Figure S20. RNA-seq and pyrosequencing verification results for escaper gene RPL10 in opossum

fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. The SNP (chrX_3167321) is informative in two
embryos (571E1 and 571E4). In brain/head and EEM tissues of both individuals, biallelic expression
was observed from both RNA-seq and allele-specific pyrosequencing verification. Therefore, RTL10 is
an escaper of imprinted XCI in both tissues. The target sequence for pyrosequencing is
(CIT)CGCCAAAAGCGG. The SNP genotypes were called from the RNA-seq data and inferred based
on the pedigree information. The parental transmission directions were unambiguously determined.
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Figure S21. RNA-seq and pyrosequencing verification results for escaper gene IKBKG in opossum
fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. The SNP (OMSNP0154954) is informative in three
embryos (579E3, 579E4 and 580E1). In brain/head and EEM tissues of all three individuals, biallelic
expression was observed from both RNA-seq and allele-specific pyrosequencing verification. Therefore,
IKBKG is an escaper of imprinted XCI in both tissues. The target sequence for pyrosequencing is
(A/G)TGGTAGGCT (on the minus strand). Pyrosequencing was not performed for two of the four
crosses because they are not informative (B and D). The SNP genotypes were called from the RNA-seq
data and inferred based on the pedigree information. The parental transmission directions were
unambiguously determined.
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Figure S22. RNA-seq and pyrosequencing verification results for escaper gene FAM122B in
opossum fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. The SNP (OMSNP0156061) is informative in four
embryos (579E3, 579E4, 571E1 and 571E4). In brain/head and EEM tissues of all four individuals,
biallelic expression was observed from both RNA-seq and allele-specific pyrosequencing verification.
Therefore, FAM122B is an escaper of imprinted XCI in both tissues. The target sequence for
pyrosequencing is (A/C)GGGTGGCCGCG (on the minus strand). The SNP genotypes were called from
the RNA-seq data and inferred based on the pedigree information. The parental transmission directions
were unambiguously determined. This SNP is located in an alternatively spliced exon.
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Figure S23. RNA-seq and pyrosequencing verification results for escaper gene PLXNA3 in
opossum fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. The SNP (OMSNP0154900) is informative in two
embryos (571E1 and 571E4). In brain/head and EEM tissues of both individuals, biallelic expression
was observed from both RNA-seq and allele-specific pyrosequencing verification. Therefore, PLXNA3
is an escaper of imprinted XCI in both tissues. The target sequence for pyrosequencing is
CCG(C/T)AGCTTCT (on the minus strand). The SNP genotypes were called from the RNA-seq data
and inferred based on the pedigree information. The parental transmission directions were
unambiguously determined.
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Figure S24. RNA-seq and pyrosequencing verification results for escaper gene NUP62 in opossum

fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. The SNP (OMSNP0155301) is informative in three
embryos (579E3, 579E4 and 580E1). In brain/head and EEM tissues of all three individuals, biallelic
expression was observed from both RNA-seq and allele-specific pyrosequencing verification. Therefore,
NUPG62 is an escaper of imprinted XCI in both tissues. The target sequence for pyrosequencing is
C(C/IT)ACTGGATC. Pyrosequencing was not performed for two of the four crosses because they are
not informative (B and D). The SNP genotypes were called from the RNA-seq data and inferred based
on the pedigree information. The parental transmission directions were unambiguously determined.
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Figure S25. RNA-seq and pyrosequencing verification results for escaper gene HCFC1 in opossum
fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. The SNP (OMSNP0155431) is informative in four
embryos (579E3, 579E4, 571E1 and 571E4). In brain/head and EEM tissues of all four individuals,
biallelic expression was observed from both RNA-seq and allele-specific pyrosequencing verification.
Therefore, HCFC1 is an escaper of imprinted XCI in both tissues. The target sequence for
pyrosequencing is T(G/A)ACAGGCAC. The SNP genotypes were called from the RNA-seq data and
inferred based on the pedigree information. The parental transmission directions were unambiguously
determined.
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Figure S26. RNA-seq and pyrosequencing verification results for escaper gene MECP2 in opossum

fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. The SNP (OMSNP0222738) is informative in four
embryos (579E3, 579E4, 571E1 and 571E4). In brain/head and EEM tissues of all four individuals,
biallelic expression was observed from both RNA-seq and allele-specific pyrosequencing verification.
Therefore, MECP2 is an escaper of imprinted XCI in both tissues. The target sequence for
pyrosequencing is A(C/T)YTGAGTGCCC. The SNP genotypes were called from the RNA-seq data and
inferred based on the pedigree information. The parental transmission directions were unambiguously
determined. This SNP is located in an alternatively spliced exon.
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Figure S27. RNA-seq and pyrosequencing verification results for escaper gene PHF6 in opossum
fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. The SNP (OMSNP0156035) is informative in four
embryos (571E1, 571E4, 580E1 and 572E1). In brain/head and EEM tissues of all four individuals,
biallelic expression was observed from both RNA-seq and allele-specific pyrosequencing verification.
Therefore, PHF6 is an escaper of imprinted XCI in both tissues. The target sequence for pyrosequencing
is (C/T)AGTTCTAC. The SNP genotypes were called from the RNA-seq data and inferred based on the
pedigree information. The parental transmission directions were unambiguously determined. This SNP
is located in an alternatively spliced exon.
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Figure S28. RNA-seq and pyrosequencing verification results for escaper gene CENPI in opossum

fetal brain and EEM samples.

(A). F1 cross of LL1 (mother) x LL2 (father). (B) Reciprocal F1 cross of LL2 (mother) x LL1 (father).
(C). LL1 parental cross. (D). LL2 parental cross. The SNP (chrX_78952955) is informative in embryo
580E1. In brain/head and EEM tissues of this individual, biallelic expression was observed from both
RNA-seq and allele-specific pyrosequencing verification. Therefore, CENPI is an escaper of imprinted
XCI in both tissues. The target sequence for pyrosequencing is CT(A/G)CTATG (on the minus strand).
Pyrosequencing was not performed for two of the four crosses because they are not informative (A and
B). The SNP genotypes were called from the RNA-seq data and inferred based on the pedigree
information. The parental transmission directions were unambiguously determined.
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Figure S29. Histone modification H3K4me3 and H3K27me3 peaks and coverage profile for X
chromosome region containing escaper genes G6PD and IKBKG in female head and control male
fibroblasts from ChlIP-seq data. (A). ChIP-seq results from female fetal head sample. (B) ChlIP-seq
results from control male fibroblasts. In each figure, plotted in the top panel are the genome gap
locations and the H3K27me3 peaks and coverage. Gene models are shown in the middle panel, color-
coded based on their imprinted XCI status (blue: escapers; red: non-escapers; gray: not known due to
lack of informative SNPs). In the bottom panel are the CpG island locations and the H3K4me3 peaks
and coverage profile. In females for the two escaper genes (G6PD and IKBKG), the H3K4me3 marks
were present at promoter CpG islands, suggesting active transcription. The H3K27me3 marks were
depleted across the gene body, consistent with biallelic expression. For the two nonescapers (FAM3A
and SEPHS2), the H3K4me3 marks were present and the H3K27me3 peaks covered the entire gene
body, consistent with monoallelic expression. In the control male sample, there is only one copy of X-
linked genes, therefore the H3K4me3 marks were present and H3K27me3 were absent for all expressed
genes in this region.
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Figure S30. Histone modification H3K4me3 and H3K27me3 peaks and coverage profile for X
chromosome region containing escaper genes FLNA and RPL10 in female head and control male
fibroblasts from ChlP-seq data. (A). ChlP-seq results from female fetal head sample. (B) ChlP-seq
results from control male fibroblasts. In each figure, plotted in the top panel are the genome gap
locations and the H3K27me3 peaks and coverage. Gene models are shown in the middle panel, color-
coded based on their imprinted XCI status (blue: escapers; red: non-escapers; gray: not known due to
lack of informative SNPs). In the bottom panel are the CpG island locations and the H3K4me3 peaks
and coverage profile. In females for the two escaper genes (FLNA and RPL10), the H3K4me3 marks
were present at promoter CpG islands, suggesting active transcription. The H3K27me3 were depleted
across the gene body, consistent with biallelic expression. In the control male sample, there is only one
copy of X-linked genes, therefore the H3K4me3 marks were present and H3K27me3 were absent for all
expressed genes in this region.
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Figure S31. Histone modification H3K4me3 and H3K27me3 peaks and coverage profile for X
chromosome region containing escaper gene PLXNA3 and candidate escaper gene UBL4A in
female head and control male fibroblasts from ChlIP-seq data. (A). ChIP-seq results from female
fetal head sample. (B) ChIP-seq results from control male fibroblasts. In each figure, plotted in the top
panel are the genome gap locations and the H3K27me3 peaks and coverage. Gene models are shown in
the middle panel, color-coded based on their imprinted XCI status (blue: escapers; red: non-escapers;
gray: not known due to lack of informative SNPs). In the bottom panel are the CpG island locations and
the H3K4me3 peaks and coverage profile. In females for the escaper gene PLXNAS3, the H3K4me3 mark
was present at promoter CpG islands, suggesting active transcription. The H3K27me3 marks were
depleted across the gene body, consistent with biallelic expression. The downstream gene UBL4A does
not have informative SNPs, but its histone modification profile suggests it is a candidate escaper. The
other three non-informative genes (ATP6AP1, GDI1 and SLC10A3) were covered with H3K27me3
peaks across the entire gene body, consistent with nonescaper status. In the control male sample, there is
only one copy of X-linked genes, therefore the H3K4me3 marks were present and H3K27me3 were
absent for all five expressed genes in this region.
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Figure S32. Histone modification H3K4me3 and H3K27me3 peaks and coverage profile for X
chromosome region containing escaper gene DKC1 in female head and control male fibroblasts
from ChlP-seq data. (A). ChIP-seq results from female fetal head sample. (B) ChlIP-seq results from
control male fibroblasts. In each figure, plotted in the top panel are the genome gap locations and the
H3K27me3 peaks and coverage. Gene models are shown in the middle panel, color-coded based on their
imprinted XCI status (blue: escapers; red: non-escapers; gray: not known due to lack of informative
SNPs). In the bottom panel are the CpG island locations and the H3K4me3 peaks and coverage profile.
In females for the escaper gene DKCL1, the H3K4me3 marks were present at promoter CpG islands,
suggesting active transcription. The H3K27me3 marks were depleted across the gene body, consistent
with biallelic expression. For the nonescaper gene MPP1, the H3K27me3 peaks covered the entire gene
body, consistent with monoallelic expression. In the control male sample, there is only one copy of X-
linked genes, therefore the H3K4me3 marks were present and H3K27me3 marks were absent for all
expressed genes in this region.
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Figure S33. Histone modification H3K4me3 and H3K27me3 peaks and coverage profile for X
chromosome region containing escaper gene YIPF6 in female head and control male fibroblasts
from ChlP-seq data. (A). ChIP-seq results from female fetal head sample. (B) ChlP-seq results from
control male fibroblasts. In each figure, plotted in the top panel are the genome gap locations and the
H3K27me3 peaks and coverage. Gene models are shown in the middle panel, color-coded based on their
imprinted XCI status (blue: escapers; red: non-escapers; gray: not known due to lack of informative
SNPs). In the bottom panel are the CpG island locations and the H3K4me3 peaks and coverage profile.
In females for the escaper gene YIPF6, the H3K4me3 mark was present at the promoter CpG island,
suggesting active transcription. The H3K27me3 marks were depleted across the gene body, consistent
with biallelic expression. In the control male sample, there is only one copy of X-linked genes, therefore
the H3K4me3 mark was present and H3K27me3 was absent for YIPF6.
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Figure S34. Histone modification H3K4me3 and H3K27me3 peaks and coverage profile for X
chromosome region containing escaper gene NUP62 in female head and control male fibroblasts
from ChlP-seq data. (A). ChIP-seq results from female fetal head sample. (B) ChlIP-seq results from
control male fibroblasts. In each figure, plotted in the top panel are the genome gap locations and the
H3K27me3 peaks and coverage. Gene models are shown in the middle panel, color-coded based on their
imprinted XCI status (blue: escapers; red: non-escapers; gray: not known due to lack of informative
SNPs). In the bottom panel are the CpG island locations and the H3K4me3 peaks and coverage profile.
In females for the escaper gene NUP62, the H3K4me3 mark was present at the promoter CpG island,
suggesting active transcription. The H3K27me3 marks were depleted across the gene body, consistent
with biallelic expression. For the nonescaper gene RBM41, the H3K4me3 peak was present and the
H3K27me3 peaks covered the entire gene body, consistent with monoallelic expression. In the control
male sample, there is only one copy of X-linked genes, therefore the H3K4me3 mark was present and
H3K27me3 marks were absent for all expressed genes in this region.
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Figure S35. Histone modification H3K4me3 and H3K27me3 peaks and coverage profile for X
chromosome region containing escaper genes HCFC1, IRAK1 and MECP2 in female head and
control male fibroblasts from ChlP-seq data. (A). ChiP-seq results from female fetal head sample.
(B) ChlP-seq results from control male fibroblasts. In each figure, plotted in the top panel are the
genome gap locations and the H3K27me3 peaks and coverage. Gene models are shown in the middle
panel, color-coded based on their imprinted XCI status (blue: escapers; red: non-escapers; gray: not
known due to lack of informative SNPs). In the bottom panel are the CpG island locations and the
H3K4me3 peaks and coverage profile. In females for the three escaper genes (HCFC1, IRAK1 and
MECP2), the H3K4me3 marks were present at promoter CpG islands, suggesting active transcription.
The H3K27me3 marks were depleted across the gene body, consistent with biallelic expression. For the
two nonescapers (TKTL1 and LOC10002972), the H3K4me3 marks were present and the H3K27me3
peaks covered the entire gene body, consistent with monoallelic expression. For the rest four genes,
there is no informative SNP to infer the XCI status from RNA-seq data, but the histone modification
profile of NAA1O is consistent with escaper status. In the control male sample, there is only one copy of
X-linked genes, therefore the H3K4me3 marks were present and H3K27me3 were absent for all
expressed genes in this region.
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Figure S36. Histone modification H3K4me3 and H3K27me3 peaks and coverage profile for X
chromosome region containing escaper gene FRMD?7 in female head and control male fibroblasts
from ChlP-seq data. (A). ChIP-seq results from female fetal head sample. (B) ChlIP-seq results from
control male fibroblasts. In each figure, plotted in the top panel are the genome gap locations and the
H3K27me3 peaks and coverage. Gene models are shown in the middle panel, color-coded based on their
imprinted XCI status (blue: escapers; red: non-escapers; gray: not known due to lack of informative
SNPs). In the bottom panel are the CpG island locations and the H3K4me3 peaks and coverage profile.
In females for the escaper gene FRMD7, the H3K4me3 peak was present at promoter CpG islands,
suggesting active transcription. The H3K27me3 marks were depleted across the gene body, consistent
with biallelic expression. For the nonescaper gene RAP2C, the H3K4me3 peak was present and the
H3K27me3 peak covered the entire gene body, consistent with monoallelic expression. The histone
modification profile of the upstream non-informative gene MST4 is consist with non-escaping status. In
the control male sample, there is only one copy of X-linked genes, therefore the H3K4me3 marks were
present and H3K27me3 were absent for all expressed genes in this region.
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Figure S37. Histone modification H3K4me3 and H3K27me3 peaks and coverage profile for X
chromosome region containing escaper genes PHF6, FAM122B and FAM122A in female head and
control male fibroblasts from ChlP-seq data. (A). ChlP-seq results from female fetal head sample.
(B) ChlP-seq results from control male fibroblasts. In each figure, plotted in the top panel are the
genome gap locations and the H3K27me3 peaks and coverage. Gene models are shown in the middle
panel, color-coded based on their imprinted XCI status (blue: escapers; red: non-escapers; gray: not
known due to lack of informative SNPs). In the bottom panel are the CpG island locations and the
H3K4me3 peaks and coverage profile. In females for the three escaper genes (PHF6, FAM122B and
FAM122A), the H3K4me3 marks were present at promoter CpG islands, suggesting active transcription.
The H3K27me3 marks were depleted across the gene body, consistent with biallelic expression. For the
two nonescapers (HPRT1 and MOSPD1), the H3K4me3 marks were present and the H3K27me3 peaks
covered the entire gene body, consistent with monoallelic expression. In the control male sample, there
is only one copy of X-linked genes, therefore the H3K4me3 marks were present and H3K27me3 were
absent for all expressed genes in this region.
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Figure S38. Histone modification H3K4me3 and H3K27me3 peaks and coverage profile for X
chromosome region containing escaper genes MTMR1, CD99L2 and HMGB3 in female head and
control male fibroblasts from ChlP-seq data. (A). ChlP-seq results from female fetal head sample.
(B) ChlP-seq results from control male fibroblasts. In each figure, plotted in the top panel are the
genome gap locations and the H3K27me3 peaks and coverage. Gene models are shown in the middle
panel, color-coded based on their imprinted XCI status (blue: escapers; red: non-escapers; gray: not
known due to lack of informative SNPs). In the bottom panel are the CpG island locations and the
H3K4me3 peaks and coverage profile. In females for the three escaper genes (MTMR1, CD99L2 and
HMGB3), the H3K4me3 marks were present at promoter CpG islands, suggesting active transcription.
The H3K27me3 marks were depleted across the gene body, consistent with biallelic expression. For the
two nonescapers (MTM1 and GPR50), the H3K27me3 peaks covered the entire gene body, consistent
with monoallelic expression. In the control male sample, there is only one copy of X-linked genes,
therefore the H3K4me3 marks were present and H3K27me3 were absent for all expressed genes in this

region.
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Figure S39. Histone modification H3K4me3 and H3K27me3 peaks and coverage profile for X
chromosome region containing escaper gene RBMX in female head and control male fibroblasts
from ChlP-seq data. (A). ChIP-seq results from female fetal head sample. (B) ChlP-seq results from
control male fibroblasts. In each figure, plotted in the top panel are the genome gap locations and the
H3K27me3 peaks and coverage. Gene models are shown in the middle panel, color-coded based on their
imprinted XCI status (blue: escapers; red: non-escapers; gray: not known due to lack of informative
SNPs). In the bottom panel are the CpG island locations and the H3K4me3 peaks and coverage profile.
In females for the escaper gene RBMX, the H3K4me3 mark was present at the promoter CpG island,
suggesting active transcription. The H3K27me3 marks were depleted across the gene body, consistent
with biallelic expression. For the two nonescapers (ARHGEF6 and TM9SF2), the H3K4me3 marks were
present and the H3K27me3 peaks covered the entire gene body, consistent with monoallelic expression.
In the control male sample, there is only one copy of X-linked genes, therefore the H3K4me3 mark was
present and H3K27me3 marks were absent for all expressed genes in this region.
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Figure S40. Histone modification H3K4me3 and H3K27me3 peaks and coverage profile for X
chromosome region containing escaper gene ATRX in female head and control male fibroblasts
from ChlP-seq data. (A). ChIP-seq results from female fetal head sample. (B) ChlIP-seq results from
control male fibroblasts. In each figure, plotted in the top panel are the genome gap locations and the
H3K27me3 peaks and coverage. Gene models are shown in the middle panel, color-coded based on their
imprinted XCI status (blue: escapers; red: non-escapers; gray: not known due to lack of informative
SNPs). In the bottom panel are the CpG island locations and the H3K4me3 peaks and coverage profile.
In females for the escaper gene ATRX, the H3K4me3 mark was present at the promoter CpG island,
suggesting active transcription. The H3K27me3 marks were depleted across the gene body, consistent
with biallelic expression. For the two nonescapers (MAGT1 and COX7B), the H3K4me3 marks were
present and the H3K27me3 peaks covered the entire gene body, consistent with monoallelic expression.
The non-informative upstream gene FGF16 was covered with H3K27me3 peaks across the entire gene
body, consistent with nonescaper status. In the control male sample, there is only one copy of X-linked
genes, therefore the H3K4me3 mark was present and H3K27me3 marks were absent for all expressed

genes in this region.
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Figure S41. Histone modification H3K4me3 and H3K27me3 peaks and coverage profile for X
chromosome region containing escaper genes TAF1 and NONO in female head and control male
fibroblasts from ChlP-seq data. (A). ChIP-seq results from female fetal head sample. (B) ChlIP-seq
results from control male fibroblasts. In each figure, plotted in the top panel are the genome gap
locations and the H3K27me3 peaks and coverage. Gene models are shown in the middle panel, color-
coded based on their imprinted XCI status (blue: escapers; red: non-escapers; gray: not known due to
lack of informative SNPs). In the bottom panel are the CpG island locations and the H3K4me3 peaks
and coverage profile. In females for the two escaper genes (TAF1 and NONO), the H3K4me3 marks
were present at promoter CpG islands, suggesting active transcription. The H3K27me3 marks were
depleted across the gene body, consistent with biallelic expression. For the three nonescapers (APEX2,
ZMYM3 and NLGN3), the H3K27me3 peaks covered the entire gene body, consistent with monoallelic
expression. Three non-informative genes (OGT, RHOG and ITGB1BP2) in the H3K27me3 depleted
region are consistent with escaper status. In the control male sample, there is only one copy of X-linked
genes, therefore the H3K4me3 marks were present and H3K27me3 were absent for all expressed genes
in this region.
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Figure S42. Histone modification H3K4me3 and H3K27me3 peaks and coverage profile for X
chromosome region containing escaper gene CENPI and candidate escaper gene CSTF2 in female
head and control male fibroblasts from ChlIP-seq data. (A). ChIP-seq results from female fetal head
sample. (B) ChlIP-seq results from control male fibroblasts. In each figure, plotted in the top panel are
the genome gap locations and the H3K27me3 peaks and coverage. Gene models are shown in the middle
panel, color-coded based on their imprinted XCI status (blue: escapers; red: non-escapers; gray: not
known due to lack of informative SNPs). In the bottom panel are the CpG island locations and the
H3K4me3 peaks and coverage profile. In females for the escaper gene CENPI, the H3K4me3 mark was
present at promoter CpG islands, suggesting active transcription. The H3K27me3 marks were depleted
across the gene body, consistent with biallelic expression. For the nonescaper SYTL4, the H3K27me3
peaks covered the entire gene body, consistent with monoallelic expression. The downstream gene
CSTF2 does not have informative SNPs, but its histone modification profile suggests it is a candidate
escaper. The other two non-informative genes (TMEM35 and XKRX) were covered with H3K27me3
peaks across the entire gene body, consistent with nonescaper status. In the control male sample, there is
only one copy of X-linked genes, therefore the H3K4me3 marks were present and H3K27me3 were
absent for all expressed genes in this region.
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Figure S43. Histone modification H3K4me3 and H3K27me3 peaks and coverage profile for X
chromosome region containing candidate escaper gene ZFP347L in female head and control male
fibroblasts from ChlIP-seq data. (A). ChIP-seq results from female fetal head sample. (B) ChlIP-seq
results from control male fibroblasts. In each figure, plotted in the top panel are the genome gap
locations and the H3K27me3 peaks and coverage. Gene models are shown in the middle panel, color-
coded based on their imprinted XCI status (blue: escapers; red: non-escapers; gray: not known due to
lack of informative SNPs). In the bottom panel are the CpG island locations and the H3K4me3 peaks
and coverage profile. In females for the non-informative candidate escaper gene ZFP347L, the
H3K4me3 mark was present at the promoter CpG island, indicating active transcription. The H3K27me3
marks were depleted across the gene body, suggesting biallelic expression. For the nonescaper gene
CENPBD1, the H3K4me3 peak was present and the H3K27me3 peaks covered the entire gene body,
consistent with monoallelic expression. In the control male sample, there is only one copy of X-linked
genes, therefore the H3K4me3 mark was present and H3K27me3 marks were absent for all expressed
genes in this region.
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Figure S44. Histone modification H3K4me3 and H3K27me3 peaks and coverage profile for X
chromosome region containing candidate escaper gene CCDC22 and KDM5C in female head and
control male fibroblasts from ChIP-seq data. (A). ChlP-seq results from female fetal head sample.
(B) ChlP-seq results from control male fibroblasts. In each figure, plotted in the top panel are the
genome gap locations and the H3K27me3 peaks and coverage. Gene models are shown in the middle
panel, color-coded based on their imprinted XCI status (blue: escapers; red: non-escapers; gray: not
known due to lack of informative SNPs). In the bottom panel are the CpG island locations and the
H3K4me3 peaks and coverage profile. There are four non-informative genes in this region. PPP1R3F
was expressed at low level. In females for CCDC22 and KDM5C, the H3K4me3 mark was present at the
promoter CpG islands and H3K27me3 marks were depleted across the gene body, suggesting escaper
status. GPR173 was partly covered with H3K27me3 peak, which is a potential non-escaper. In the
control male sample, there is only one copy of X-linked genes, therefore the H3K4me3 mark was
present and H3K27me3 marks were absent for all expressed genes in this region.
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Figure S45. Allele-specific histone modification H3K4me3 for escaper gene YIPF6 in female head
ChlIP-seq data from LL1 x LL2 cross. (A). The 5’-end gene model, CpG island location and the
H3K4me3 peak/coverage profile for an escaper gene YIPF6. There is one SNP (chrX_7594487) under
the H3K4me3 peak with enough coverage to infer allele-specific histone modification. (B). Sanger
sequencing genotyping results in the two embryos (579E10 and 579E11, used for ChlP-seq experiments)
and their parents confirmed that the SNP (chrX_7594487) is informative in both embryos. (C). From the
ChlP-seq data, we observed 64% of the H3K4me3 reads from the maternal allele and 36% from the
paternal allele at chrX 7594487, suggesting both parental alleles are active. This is consistent with
allele-specific expression profile at SNP OMSNP0155108 in the RNA-seq data and SNP
OMSNP0155110 from the allele-specific pyrosequencing results.

A.  chrX:7593000-7596500 B. o LL1 S

) T 1 60Gl6 6 6] AQ579 A0573 |11 ¢
CpG island I

H3K4me3 ] Q . AN
peaks B R pere C A A R

G G|

A
al

H3K4me3

coverage G/C Q Q G/C
LL. o

579E10 579E11

AQSTS_E10 ADS7T9 E11
; T T 6|%)G6 66 T T GJ%J6G GG
\ \

SNP ID: chrX_7594487 /\- VU A

YIPF6 (SNP ID: chrX_7594487)

C. chrX 7594487 OMSNP0155108 OMSNP0155110
Chip-seq reads RNA-seq reads Pyrosequencing
Mat./Pat. Mat./Pat. Mat./Pat.

.I II I-
G:C G:A A:G

64%: 36% 69%: 31%  77%: 23%

74



Figure S46. Allele-specific histone modification H3K4me3 for escaper gene FAM122B in female
head ChlP-seq data from LL1 x LL2 cross. (A). The 5’-end gene model, CpG island location and the
H3K4me3 peak/coverage profile for an escaper gene FAM122B. There is one SNP (OMSNP0156061)
under the H3K4me3 peak with enough coverage to infer allele-specific histone modification. (B).
Sanger sequencing genotyping results in the two embryos (579E10 and 579E11, used for ChlP-seq
experiments) and their mother confirmed that the SNP (OMSNP0156061) is informative in both
embryos. (C). From the ChIP-seq data, we observed the H3K4me3 reads from both parental alleles at
OMSNP0156061, suggesting both parental alleles are active. This is consistent with biallelic expression
from the allele-specific pyrosequencing results.
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Figure S47. Allele-specific histone modification H3K4me3 for nonescaper gene PNCK in female
head ChlP-seq data from LL1 x LL2 cross. (A). The 5’-end gene model, CpG island location and the
H3K4me3 peak/coverage profile for a nonescaper gene PNCK. There is one SNP (OMSNP0155237)
under the H3K4me3 peak with enough coverage to infer allele-specific histone modification. (B).
Sanger sequencing genotyping results in the two embryos (579E10 and 579E11, used for ChlP-seq
experiments) and their parents confirmed that the SNP (OMSNP0155237) is informative in both
embryos. (C). From the ChIP-seq data, we observed 100% of the H3K4me3 reads from the maternal
allele at OMSNP0155237, suggesting the on-mark is only present at the maternal allele. This is
consistent with maternal-specific expression at OMSNP0155237 and OMSNP0155219 in the RNA-seq
data.

A. chrX:11425400-11426800 B. _ LL1 LL2
CpG island “s elele ¢ 6l AO579 A0573 |56 |tls 6
H3K4me3 i Q .

peaks | |V "] cIc T [V WAV

I __
=5 nlhnld @ @

579E10 579E11

PNCK ADSTO_E0 ATETETT
. i cogltk 6 & [ kil

SNP ID: OMSNP0155237

PNCK (SNP ID: OMSNP0155237)

OMSNP0155237 OMSNP0155237 OMSNP0155219
Chip-seq reads RNA-seq reads RNA-seq reads
Mat./Pat. Mat./Pat. Mat./Pat.

C:T C:T T:C
100%: 0% 100%: 0% 100%: 0%

76



Figure S48. Allele-specific histone modification H3K4me3 for nonescaper gene GPC4 in female
head ChlP-seq data from LL1 x LL2 cross. (A). The 5’-end gene model, CpG island location and the
H3K4me3 peak/coverage profile for a nonescaper gene GPC4. There is one SNP (OMSNP0156005)
under the H3K4me3 peak with enough coverage to infer allele-specific histone modification. (B).
Sanger sequencing genotyping results in the two embryos (579E10 and 579E11, used for ChlP-seq
experiments) and their parents confirmed that the SNP (OMSNP0156005) is informative in both
embryos. (C). From the ChIP-seq data, we observed 100% of the H3K4me3 reads from the maternal
allele at OMSNP0156005, suggesting the on-mark is only present at the maternal allele. This is
consistent with maternal-specific expression at OMSNP0156005 and OMSNP0156006 in the RNA-seq
data.
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Figure S49. Allele-specific histone modification H3K4me3 for nonescaper gene ITM2A in female
head ChlP-seq data from LL1 x LL2 cross. (A). The 5’-end gene model, CpG island location and the
H3K4me3 peak/coverage profile for a nonescaper gene ITM2A. There is one SNP (OMSNP0156531)
under the H3K4me3 peak with enough coverage to infer allele-specific histone modification. (B).
Sanger sequencing genotyping results in the two embryos (579E10 and 579E11, used for ChlP-seq
experiments) and their parents confirmed that the SNP (OMSNP0156531) is informative in both
embryos. (C). From the ChlP-seq data, we observed 100% of the H3K4me3 reads from the maternal
allele at OMSNP0156531, suggesting the on-mark is only present at the maternal allele. This is
consistent with maternal-specific expression at OMSNP0156531 in the RNA-seq data.
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Figure S50. Allele-specific histone modification H3K4me3 for nonescaper gene PDZD11 in female
head ChlP-seq data from LL1 x LL2 cross. (A). The 5’-end gene model, CpG island location and the
H3K4me3 peak/coverage profile for two X-linked genes, PDZD11 (+ strand) and KIF4A (- strand).
They are organized in head-to-tail orientation, and they share one CpG island and one H3K4me3 peak.
PDZzD11 is a nonescaper gene (colored in red) and the escaping status for KIF4A (colored in gray) is
unknown due to lack of informative exonic SNPs. There is one SNP (OMSNP0223343) under the
H3K4me3 peak with enough coverage to infer allele-specific histone modification. (B). Sanger
sequencing genotyping results in the two embryos (579E10 and 579E11, used for ChlP-seq experiments)
and their parents confirmed that the SNP (OMSNP0223343) is informative in both embryos. (C). From
the ChlP-seq data, we observed 100% of the H3K4me3 reads from the maternal allele at
OMSNP0223343, suggesting the on-mark is only present at the maternal allele. This is consistent with
maternal-specific expression of PDZD11 at OMSNP0223343 and OMSNP0156925 in the RNA-seq data.
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Figure S51. Raw pyrograms from the PyroMark assays for DNA methylation quantification.

(A). Pyrograms for PyroMark analysis of the methylation profile at FLNA promoter CpG island. The
methylation percentages for 10 CpGs were quantified in female (592E1) and male (592E2) fetal brain
and extra-embryonic membranes (EEM).

Pyrogram for FLNA in 592E1 female fetal brain

Sequence:
TTYGGGGGYGGGGTYGGTTTTTTGYGTTTTTGTTYGGGGAAGATTAGAYGGGTGGGTGTGGTAGTTGTYGTTTTTTGTTTTAGTTATAGYGGATTTYGTTYGGGGTTGG
CpG meth%:1% 3% 4% 1% 1% 4% 0% 0% 0% 0%
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ESGTCGGTCGGTCGTTAGTCGTTAGTCGGAGATAGTATCGTGTGTGTAGTAGTCGTTGTTAGTATATGTCGTATTCAGTCGGT
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Pyrogram for FLNA in 592E2 male fetal brain

Sequence:
TTYGGGGGYGGGGTYGGTTTTTTGYGTTTTTGTTYGGGGAAGATTAGAYGGGTGGGTGTGGTAGTTGTYGTTTTTTGTTTTAGTTATAGYGGATTTYGTTYGGGGTTGG
CpG meth%:3% 1% 3% 2% 1% 3% 0% 0% 2% 1%
250

200}
150

Ea 11 | Hl. 8 T Y [ TYESOY e G o vmeseeewet e

B0 W S WY O 1S VAW PO S 00 WO FOON OO0 VU YO U N O O O S YO YO WO O ATV N O Y O 0 Y P R O OO 1 U WO PO Y 1O O O VO O Y P PO MO O 0 OO O U WY O O OO S SO OO0 0
ESGTCGGTCGGTCGTTAGTCGTTAGTCGGAGATAGTATCGTGTGTGTAGTAGTCGTTGTTAGTATATGTCGTATTCAGTCGGT
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Pyrogram for FLNA in 592E1 female EEM

Sequence:
TTYGGGGGYGGGGTYGGTTTTTTGYGTTTTTGTTYGGGGAAGATTAGAYGGGTGGGTGTGGTAGTTGTYGTTTTTTGTTTTAGTTATAGYGGATTTYGTTYGGGGTTGG
CpG meth%:5% 8%  13% 6% 0% 4% 0% 0% 0% 5%

200

> l l.l L1 1[4[. oL Lo llll“hllk.l_

ESGTCGGTCGGTCGTTAGTCGTTAGTCGGAGATAGTATCGTGTGTGTAGTAGTCGTTGTTAGTATATGTCGTATTCAGTCGGT
5 10 15 20 25 30 35 40 50 60 65 70 75 80

o

Pyrogram for FLNA in 592E2 male EEM

'IS'?'qYué nGcééGYG GGGTYGGTTTTTTGYGTTTTTGTTYGGGGAAGATTAGAYGGGTGGGTGTGGTAGTTGTYGTTTTTTGTTTTAGTTATAGYGGATTTYGTTYGGGGTTGG

CpG meth%:4% 1% 6% 4% 0% 6% 0% 0% 0% 4%

100k L . W T . U W e .
5okt )l l “ l ll SR W) O DS R ! I e B
ok Y Y TN I nnln_lk.....L._..

ESGTCGGTCGGTCGTTAGTCGTTAGTCGGAGATAGTATCGTGTGTGTAGTAGTCGTTGTTAGTATATGTCGTATTCAGTCGGT
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

80



(B). Pyrograms for PyroMark analysis of the methylation profile at FAM3A promoter CpG island. The
methylation percentages for 20 CpGs were quantified in female (592E1) and male (592E2) fetal brain
and extra-embryonic membranes (EEM).

Pyrogram for FAM3A in 592E1 female fetal brain

Sequence: TYGGTATYGTTYGYGYGYGTYGGGATYGATY GGYGTAGGGYGGTTYGGGATAAGGAYGGTGGTTTATAAGGTAYGTTGATTTTGGYGTTTTTTAYGTYGGGATGAGAATYGAGATTATTTYGGAAYG
CpG meth%: 8% 16% 0% 3% 4% 4% 12% 4% 8% 0% 6% 10% 3% 2% 3% 0% 0% 5% 6% 0%

Tl i iiiiais NN RN AN AN AN AN AN N N NN NN N NN NN
ESATCGTGATCTGTCAGTCTGTCAGTCTGTCGTATCGTATCAGTCGTATGTCAGTCGATAGTATCGTGTATAGTGATCGTGATTAGTCGTTGATCTGTCGATGAGTATCGAGATGATTCGTATCOGAC
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 1

Pyrogram for FAM3A in 592E2 male fetal brain

Sequence: TYGGTATYGTTYGYGYGYGTYGGGATYGATYGGYGTAGGGYGGTTYGGGATAAGGAY GGTGGTTTATAAGGTAYGTTGATTTTGGYGTTTTTTAYGTYGGGATGAGAATYGAGATTATTTY GGAAYG:
CpG meth%:10% 7% 10% 2% 3% 2% 7% 4% 0% 0% 2% 4% 0% 4% 1% 3% 0% 4% 5% 0%

ESATCGTGATCTGTCAGTCIGTCAGTCTGTCGTATCGTATCAGTCGTATGTCAGTCGATAGTATCGTGTATAGTGATCGTGATTAGTCGTTGATCTGTCGATGAGTATCGAGATGATTCGTATCGAC
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 a0 95 100 105 110 115 120 1
Pyrogram for FAM3A in 592E1 female EEM

Sequence: TYGGTATYGTTYGYGYGYGTYGGGATYGATY GGYGTAGGGYGGTTYGGGATAAGGAYGGTGGTTTATAAGGTAYGTTGATTTTGGYGTTTTTTAYGTYGGGATGAGAATYGAGATTATTTYGGAAYG
CpG meth%:11% 6% 4% 1% 2% 0% 7% 0% 3% 0% 3% 0% 3% 5% 4% 3% 0% 0%

T A 0 O O O 0
ESATCGTGATCTGTCAGTCTGTCAGTCTGTCGTATCGTATCAGTCGTATGTCAGTCGATAGTATCGTGTATAGTGATCGTGATTAGTCGTTGATCTGTCGATGAGTATCGAGATGATTCGTATCGAC
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 1.

Pyrogram for FAM3A in 592E2 male EEM

Sequence: TYGGTATYGTTYGYGYGYGTYGGGATYGATY GGYGTAGGGYGGTTYGGGATAAGGAYGGTGGTTTATAAGGTAYGTTGATTTTGGYGTTTTTTAYGTYGGGATGAGAATYGAGATTATTTYGGAAYG
CpG meth%: 9% 7% 0% 1% 1% 0% 7% 4% 0% 0% 3% 0% 0% 1% 0% 0% 0% 0% 4% 0%

50 PO JPO W ... OO .. SRR .. RO .. A . o RN SO ... KFSAras, .| SAPs FEREIRLER. . ISR . . SR .. (O .. AP ALy . ..o« S

ESATCGTGATCTGTCAGTCTGTCAGTCTGTCGTATCGTATCAGTCGTATGTCAGTCGATAGTATCGTGTATAGTGATCGTGATTAGTCGTTGATCTGTCGATGAGTATCGAGATGATTCGTATCGAC
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 1
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(C). Pyrograms for PyroMark analysis of the methylation profile at AMMECRL1 promoter CpG island.
The methylation percentages for 10 CpGs were quantified in female (592E1) and male (592E2) fetal
brain and extra-embryonic membranes (EEM).

Pyrogram for AMMECRL1 in 592E1 female fetal brain

Sequence: AATYGAAGAGTGGGGTTTTTAAGYGAGAYGTTGTTTTTTYGGGTAAYGAAGGTTGGTYGGYGGGTTYGGGAAGYGAAGAAAAAYGGGGA

CpG meth%: 2% 6% 0% 0% 0% 1% 0% 0% 0% 0%

100_ ...................................................................................................................................................................................................................
75... .................................................................................................................................................................................................................
50

Ok-- . . A el el - . e TV | W | W -~ DTV VO | O O | NP | T

Pyrogram for AMMECRL1 in 592E2 male fetal brain

Sequence: AATYGAAGAGTGGGGTTTTTAAGYGAGAYGTTGTTTTTTYGGGTAAYGAAGGTTGGTYGGYGGGTTYGGGAAGYGAAGAAAAAYGGGGA

CpG meth%: 4% 2% 0% 0% 0% 0% 0% 0% 0% 0%

125_ ..................................................................................................................................................................................................................................... -

100}
U U IO 1000 OO Y .
5Ok o fon b e s .

Pyrogram for AMMECRL1 in 592E1 female EEM

Sequence: AATYGAAGAGTGGGGTTTTTAAGYGAGAYGTTGTTTTTTYGGGTAAYGAAGGTTGGTYGGYGGGTTYGGGAAGYGAAGAAAAAYGGGGA

CpG meth%: 5% 2% 0% 0% 0% 0% 0% 0% 0% 0%
50
Lo e e l; ll lkll H 14 H.n Judd
e g ' Lhmabda hamaushonh. o 2 o o Nl Wt e vl o Wi Yy Nl N il
_25_..I...|.. Y AR I R A IR ISR N NI N NN EEE T S AR NEE
ESGATCGAGAGTGGTTATGTCGAGTATCGTAGTTCGTGATCGAGTAGTCTGTCAGTCGATGTCGAGAATCGGA
5 10 15 20 25 30 35 40 45 50 55 60 65 70

Pyrogram for AMMECRL1 in 592E2 male EEM

Sequence: AATYGAAGAGTGGGGTTTTTAAGYGAGAYGTTGTTTTTTYGGGTAAYGAAGGTTGGTYGGYGGGTTYGGGAAGYGAAGAAAAAYGGGGA
CpG meth%: 5% 3% 0% 0% 0% 2% 0% 0% 0% 0%
60
50 S e S S S S S S S O S S S S
40
o) NSRRI SR N S . ... O || WO NS o .. ... —— ) I N
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(D). Pyrograms for PyroMark analysis of the methylation profile at BCAP31 promoter CpG island. The
methylation percentages for 8 CpGs were quantified in female (592E1) and male (592E?2) fetal brain and
extra-embryonic membranes (EEM).

Pyrogram for BCAP31 in 592E1 female fetal brain

Sequence: GTYGGTGGYGGAGTTTTAGTYGTTTTAGTYGGGTTGAGGAGYGGTYGAGTTTGTTGTTTTGGGGAGGGGTYGYGT
CpG meth%: 0% 0% 0% 0% 0% 0% 1% 0%

75

50

25

(0]

B e e e T e S o o

Pyrogram for BCAP31 in 592E2 male fetal brain

Sequence: GTYGGTGGYGGAGTTTTAGTYGTTTTAGTYGGGTTGAGGAGYGGTYGAGTTTGTTGTTTTGGGGAGGGGTYGYGT

CpG meth%: 0% 0% 0% 0% 0% 0% 3% 0%
75_ ..........................................................................................................................................................................................................................................................
50
25... ...........................................................................................................................................................................................................................................
O
B e
ESTGTCGTAGTCGAGTTATGTCGTTATGTCGTGAGATGTCAGTCGAGTGTGTTGGAGGTCTGTCGTT
5 10 15 20 25 30 35 40 45 50 55 60 65

Pyrogram for BCAP31 in 592E1 female EEM

Sequence: GTYGGTGGYGGAGTTTTAGTYGTTTTAGTYGGGTTGAGGAGYGGTYGAGTTTGTTGTTTTGGGGAGGGGTYGYGT

CpG meth%: 0% 1% 0% 0% 0% 0% 2% 0%

/o) PR NS N N .. .. W .. V... S———————————... ... V——
T O 0 0N S
25k g el e, b

oF
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Pyrogram for BCAP31 in 592E2 male EEM
Sequence: GTYGGTGGYGGAGTTTTAGTYGTTTTAGT YGGGTTGAGGAGYGGTYGAGTTTGTTGTTTTGGGGAGGGGTYGYGT

CpG meth%: 0% 0% 0% 0% 0% 0% 2% 0%

4= OO OOy OO OO0 OO OO OO OO OO PSSO SO DRI
SOk oo ]
P2 AR WU IR NN WSO NSRRN S SRR NS [N SRR N SO SN W N S A S R
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(E). Pyrograms for PyroMark analysis of the methylation profile at LAS1L promoter CpG island. The
methylation percentages for 13 CpGs were quantified in female (592E1) and male (592E2) fetal brain
and extra-embryonic membranes (EEM).

Pyrogram for LAS1L in 592E1 female fetal brain

Sequence: GGYGGTTAAGGTTTYGATTGGGATTGAGGYGAGGGAGGGGTYGAGYGTAGGAGY GGAGGYGGGGTTTGTAGTTGTYGTAGT TTTTGTTATTGYGAAGGT YGGGGAGGAGT TAAAAGYGGGGYG
CpG meth%: 1% 2% 2% 0% 0% 0% 0% 0% 0% 0% 1% 6%
67 ) D
75k M e e e e e e e e e
50
25
0|

B e e e e e R G G GG 0 B S 0 0 S ] e e 0l M G e 1 ] e el 0 e R S i G S i
ESAGTCGTATGT TCGATGATGATGTCGAGAGGTCGATGTCGTAGATGTCGATGTCGGTGTAGTAGTCGTAGTTGTATAGTCGATGTCGGAGAGTAATGTCGGTCGAGTATGTCGTA
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110

Pyrogram for LASLL in 592E2 male fetal brain

Sequence: GGYGGTTAAGGTTTYGATTGGGATTGAGGYGAGGGAGGGGTYGAGYGTAGGAGYGGAGGYGGGGTTTGTAGTTGTYGTAGTTTTTGTTATTGYGAAGGT YGGGGAGGAGTTAAAAGYGGGGYG
CpG meth%: 0% 2% 1% 1% 0% 1% 0% 0% 0% 0% 0% 0%

100
75 .......................................................................................................................................................................................................................................................
50
25 i ! '
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ESAGTCGTATGT TCGATGATGATGTCGAGAGGTCGATGTCGTAGATGTCGATGTCGGTGTAGTAGT CGTAGT TGTATAGTCGATGTCGGAGAGTAATGTCGGTCGAGTATGTCGTA
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110

Pyrogram for LAS1L in 592E1 female EEM

Sequence: GGYGGTTAAGGTTTYGATTGGGATTGAGGYGAGGGAGGGGTYGAGYGTAGGAGYGGAGGYGGGGTTTGTAGTTGTYGTAGT TTTTGTTATTGYGAAGGT YGGGGAGGAGTTAAAAGYGGGGYG
CpG meth%: 0% 3% 0% 1% 0% 0% 0% 0% 0% 0% 0% 1%

TP o PR o DN T o AR N TN o NI N ol N b P N L AN TN o e o A D I NI N O o T D ot
ESAGTCGTATGTTCGATGATGATGTCGAGAGGTCGATGTCGTAGATGTCGATGTCGGTGTAGTAGTCGTAGTTGTATAGTCGATGTCGGAGAGTAATGTCGGTCGAGTATGTCGTA
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110

Pyrogram for LAS1L in 592E2 male EEM

Sequence: GGYGGTTAAGGTTTYGATTGGGATTGAGGYGAGGGAGGGGTYGAGYGTAGGAGY GGAGGYGGGGTTTGTAGTTGTYGTAGT TTTTGTTATTGYGAAGGT YGGGGAGGAGTTAAAAGYGGGGYG
CpG meth%: 1% 2% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%

B O S T S S S S S N S S B BT e S

ESAGTCGTATGT TCGATGATGATGTCGAGAGGTCGATGTCGTAGATGTCGATGTCGGTGTAGTAGTCGTAGT TGTATAGTCGATGTCGGAGAGTAATGTCGGTCGAGTATGTCGTA
15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110
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(F). Pyrograms for PyroMark analysis of the methylation profile at LONRF3 promoter CpG island. The
methylation percentages for 14 CpGs were quantified in female (592E1) and male (592E2) fetal brain
and extra-embryonic membranes (EEM).

Pyrogram for LONRF3 in 592E1 female fetal brain

Sequence: TTTYGTYGGTTAATGGGAGGYGGTYGGGGTGTTAYGTGTTTTYGGTTTATATAAGAYGGTYGTYGAGTYGAGATAGTTATTGGGAGTYGYGGGGYGTAYGGTA
CpG meth%:9% 4% 1% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
150
125 .....................................................................................................................................................................................................................................................
100 ............................................................................................................................................................................................................ .
75
50 ......................................................................................................................................................................................................................................
0 A A A A A I A LA ) A i\
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ESATTCTGTCGTATGATGTCAGTCGGTGTGATCGTAGT TCGTATATAGTATCAGTCTGTCGATGTCGAGATAGTATGATGTCAGTCGGTCGTGATCGTA
5 10 15 20 25 30 35 40 45 50 55 60 65

Pyrogram for LONRF3 in 592E2 male fetal brain
Sequence: TTTYGTYGGTTAATGGGAGGYGGTYGGGGTGTTAYGTGTTTTYGGTTTATATAAGAYGGTYGTYGAGTYGAGATAGTTATTGGGAGT YGYGGGGYGTAYGGTA
CpG meth%:5% 5% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
200
150
100

ESATTCTGTCGTATGATGTCAGTCGGTGTGATCGTAGTTCGTATATAGTATCAGTCTGTCGATGTCGAGATAGTATGATGTCAGTCGGTCGTGATCGTA
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95

Pyrogram for LONRF3 in 592E1 female EEM
Sequence: TTTYGTYGGTTAATGGGAGGYGGTYGGGGTGTTAYGTGTTTTYGGTTTATATAAGAYGGTYGTYGAGTYGAGATAGTTATTGGGAGTYGYGGGGYGTAYGGTA
CpG meth%: 9% 8% 1% 0% 6% 0% 0% 0% 0% 0% 0% 0% 0% 0%
200

150
100

o e e s

ESATTCTGTCGTATGATGTCAGTCGGTGTGATCGTAGTTCGTATATAGTATCAGTCTGTCGATGTCGAGATAGTATGATGTCAGTCGGTCGTGATCGTA
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95

Pyrogram for LONRF3 in 592E2 male EEM

Sequence: TTTYGTYGGTTAATGGGAGGYGGTYGGGGTGTTAYGTGTTTTYGGTTTATATAAGAYGGTYGTYGAGTYGAGATAGTTATTGGGAGTYGYGGGGYGTAYGGTA
CpG meth%:6% 5% 1% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% NA

BOO e e L .
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-50
ESATTCTGTCGTATGATGTCAGTCGGTGTGATCGTAGTTCGTATATAGTATCAGTCTGTCGATGTCGAGATAGTATGATGTCAGTCGGTCGTGATCGTA
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
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(G). Pyrograms for PyroMark analysis of the methylation profile at ELF4 promoter CpG island. The
methylation percentages for 11 CpGs were quantified in female (592E1) and male (592E2) fetal brain
and extra-embryonic membranes (EEM).

Pyrogram for ELF4 in 592E1 female fetal brain
Sequence:GAGTYGGGGGYGTTTYGTTYGGGAAAAYGAAGGAGGAGGAGGGGAAATTYGTTGAGATTYGGAGAYGGAGAGGAAGAGT TYGAGTTYGAGGYGTA
CpG meth%: 0% 2% 1% 0% 0% 0% 0% 0% 0% 0% 0%

100

75
50
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ESAGATGTCGG CGAGAGAGATGTCGAT
5 10 25 30 35 40 45 50 55 60 65 70 75 80
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Pyrogram for ELF4 in 592E2 male fetal brain

Sequence:GAGTYGGGGGYGTTTYGTTYGGGAAAAYGAAGGAGGAGGAGGGGAAATTYGTTGAGATTYGGAGAY GGAGAGGAAGAGTTYGAGTTYGAGGYGTA
CpG meth%: 0% 0% 1% 0% 0% 0% 6% 0% 0% 0% 0%

75
50
25
ok

Pyrogram for ELF4 in 592E1 female EEM

Sequence:GAGTYGGGGGYGTTTYGTTYGGGAAAAYGAAGGAGGAGGAGGGGAAATTYGTTGAGATTYGGAGAY GGAGAGGAAGAGTTYGAGTTYGAGGYGTA

CpG meth%: 0% 1% 3% 0% 0% 0% 0% 0% 0% 0% 0%

100
75
50
25
(]
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ESAGATGTCGGTCAGTTCTGTCGAATCGAGAGAGAGGTATCGTGAGTATCGAGTATCGAGAGAGATGTCGATGTCGATGTCGTA

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Pyrogram for ELF4 in 592E2 male EEM

Sequence:GAGTYGGGGGYGTTTYGTTYGGGAAAAYGAAGGAGGAGGAGGGGAAATTYGTTGAGATTYGGAGAYGGAGAGGAAGAGTTYGAGTTYGAGGYGTA
CpG meth%: 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Qe e e L B o === === ==~ === = T
40
30
20
10 I
_10 R IR R TR TR R R R e A R R i R L N RN RN IR Y e ki R
ESAGATGTCGGTCAGTTCTGTCGAATCGAGAGAGAGGTATCGTGAGTATCGAGTATCGAGAGAGATGTCGATGTCGATGTCGTA
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
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(H). Pyrograms for PyroMark analysis of the methylation profile at RAP2C promoter CpG island. The
methylation percentages for 9 CpGs were quantified in female (592E1) and male (592E?2) fetal brain and
extra-embryonic membranes (EEM).

Pyrogram for RAP2C in 592E1 female fetal brain

Sequence: GGGGTAGAYGTTTTTYGTTYGTTTYGTTAGTATYGTYGTYGTTTTAGGTTTAGTYGGGTTYGATT
CpG meth%: 1% 3% 8% 5% 2% 0% 3% 3% 0%

B L T - IR T 1~ 1= i R i T i el O B R~ I B~ 7 Rl e B = D
ESAGGTAGTATCAGTTCTGTCAGTTCGTAGTGATC TGTCAGTCG
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Pyrogram for RAP2C in 592E2 male fetal brain

Sequence: GGGGTAGAYGTTTTTYGTTYGTTTYGTTAGTATYGTYGTYGTTTTAGGTTTAGTYGGGTTYGATT
CpG meth%: 0% 4% 0% 4% 3% 0% 0% 1% 0%

75
50
25

B e e e e e e e e e e e e e e e e e e e e e e
ESAGGTAGTATCAGTTCTGTCAGTTCGTAGTGATCTGTCAGTCGTTAGTATGTCAGTCGAT
5 10 15 20 25 30 35 40 45 50 55
Pyrogram for RAP2C in 592E1 female EEM

Sequence: GGGGTAGAYGTTTTTYGTTYGTTTYGTTAGTATYGTYGTYGTTTTAGGTTTAGTYGGGTTYGATT

CpG meth%: 1% 1% 1% 2% 1% 0% 0% 0% 0%

o ! N e N .. . N | .
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I I e n l _________________ . p N . . k _____________ e | .
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Pyrogram for RAP2C in 592E2 male EEM

Sequence:  GGGGTAGAYGTTTTTYGTTYGTTTYGTTAGTATYGTYGTYGTTTTAGGTTTAGTYGGGTTYGATT

CpG meth%: 1% 1% 0% 2% 0% 0% 0% 0% 25%
Qe : :
30
20
10}~
ok-
-10
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(1). Pyrograms for PyroMark analysis of the methylation profile at GPC4 promoter CpG island. The
methylation percentages for 7 CpGs were quantified in female (592E1) and male (592E?2) fetal brain and
extra-embryonic membranes (EEM).

Pyrogram for GPC4 in 592E1 female fetal brain

Sequence: TTTYGTTTTGAGTTYGGYGGTTAGTAGGTTGAGGTTGAGGGYGGTTAGYGTGTAGAGGAGGGAYGGTAGGGGTAGTYG
CpG meth%: 3% 7% 0% 0% 0% 4% 0%
100
75F
Obsi A g
1o S

T T T o O S VT OO O TS T SO T
GATGTCAGTCGTAGTAGTGAGTGATGTCGTATGTCGTGTAGAGAGTATCGTAGGTATGTCGTA
10 15 20 25 30 35 40 45 50 55 60 65 70
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Pyrogram for GPC4 in 592E2 male fetal brain

Sequence: TTTYGTTTTGAGTTYGGYGGTTAGTAGGT TGAGGTTGAGGGYGGTTAGYGTGTAGAGGAGGGAYGGTAGGGGTAGTYG
CpG meth%: 0% 9% 0% 27% 0% 0% 0%

Pyrogram for GPC4 in 592E1 female EEM

Sequence: TTTYGTTTTGAGTTYGGYGGTTAGTAGGTTGAGGTTGAGGGYGGTTAGYGTGTAGAGGAGGGAYGGTAGGGGTAGTYG
CpG meth%: 3% 5% 0% 0% 0% 2% 0%

[o] eemn
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ESGTTCGTTGATGTCAGTCGTAGTAGTGAGTGATGTCGTATGTCGTGTAGAGAGTATCGTAGGTATGTCGTA
5 10 15 20 25 30 35 40 45 50 55 60 65 70

Pyrogram for GPC4 in 592E2 male EEM
Sequence: TTTYGTTTTGAGTTYGGYGGTTAGTAGGTTGAGGTTGAGGGYGGTTAGYGTGTAGAGGAGGGAYGGTAGGGGTAGTYG
CpG meth%: 0% 6% 0% 14% 0% 0% 0%
100 N W . W . W, . ... .. W—_—
€ S,
SOk oo i e .
25 l
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(J). Pyrograms for PyroMark analysis of the methylation profile at RSX promoter CpG island. The
methylation percentages for a total of 23 CpGs were quantified in female (592E1) and male (592E2)
fetal brain and extra-embryonic membranes (EEM) using four pyrosequencing primers (primer 1-4).

Pyrogram for RSX in 592E1 female fetal brain (primer 1)

Sequence:  YGGGAGAATTTTYGATAGTYGTYGTYGTTATTGYGGGGT
CpG meth%: 80% 78% 35% 61% 26% 72%

Pyrogram for RSX in 592E2 male fetal brain (primer 1)

Sequence:  YGGGAGAATTTTYGATAGTYGTYGTYGTTATTGYGGGGT
CpG meth%: 100% 100% 100% 100% 100% 92%
50

40
30
20
10
0
-10

ESGTCGAGTATTCGATATGTCAGTCTGTCGTATAGTCGGT
5 10 15 20 25 30 35
Pyrogram for RSX in 592E1 female EEM (primer 1)
Sequence:  YGGGAGAATTTTYGATAGTYGTYGTYGTTATTGYGGGGT
CpG meth%: 60% 62% 30% 60% 14% 57%
50
30
20
10
0
-10

Pyrogram for RSX in 592E2 male EEM (primer 1)

Sequence:  YGGGAGAATTTTYGATAGTYGTYGTYGTTATTGYGGGGT
CpG meth%: 99% 100% 100% 100% 100% 94%
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Pyrogram for RSX in 592E1 female fetal brain (primer 2)

Sequence:  YGGAAGGTTYGTYGTYGTYG
CpG meth%:  63% 63% 59% 55% 48%

Pyrogram for RSX in 592E2 male fetal brain (primer 2)

Sequence: YGGAAGGTTYGTYGTYGTYG
CpG meth%:  100% 100% 100% 100% 96%

Pyrogram for RSX in 592E1 female EEM (primer 2)

Sequence:  YGGAAGGTTYGTYGTYGTYG
CpG meth%:  65% 68% 55% 69% 57%
50 e ORI . . ... o ooeirimsese sttt e SN . iorerririrsesr SRR .. . ... covsese e e IO, . ... c.msesesriesrs ORI _ . _...... 1o 1o e sranen

Pyrogram for RSX in 592E2 male EEM (primer 2)
Sequence: YGGAAGGTTYGTYGTYGTYG

CpG meth%:  100% 100% 100% 100% 100%
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Pyrogram for RSX in 592E1 female fetal brain (primer 3)

Sequence:  YGTTGTTTTTGTAATTATYGYGTGAGGTTTTTAYGGTTYGTGTTATATTTTYGGGTTTTT

CpG meth%: 65% 68% 54% 61% 72% 62%
60
50
40
30
20
10
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Pyrogram for RSX in 592E2 male fetal brain (primer 3)

Sequence: YGTTGTTTTTGTAATTATYGYGTGAGGTTTTTAYGGTTYGTGTTATATTTTYGGGTTTTT

CpG meth%: 97% 100% 88% 100% 100% 82%
100
75_ ..................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................... .
50
25_ .....................................................................................................................................................................................................................
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ESATCGTGTTGTATGATCTGTCGTGAGTTGAT
5 10 15 20 25 30

Pyrogram for RSX in 592E1 female EEM (primer 3)

Sequence: YGTTGTTTTTGTAATTATYGYGTGAGGTTTTTAYGGTTYGTGTTATATTTTYGGGTTTTT

CpG meth%: 49% 68% 62% 60% 61% 66%
50 T ... .. WO ... ....... WS . WS ... N ... ....c.c.c.c.c.
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Pyrogram for RSX in 592E2 male EEM (primer 3)

Sequence:  YGTTGTTTTTGTAATTATYGYGTGAGGTTTTTAYGGTTYGTGTTATATTTTYGGGTTTTT
CpG meth%:97% 100% 94% 100%  100% 100%

LS R PPN
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Pyrogram for RSX in 592E1 female fetal brain (primer 4)

Sequence:  GYGTTATTYGTTGTTATTYGTTATTATTYGYGATTATTYGTYG

CpG meth%:  65% 42% 51% 78% 0% 61% 74%
100
75
50
25
0

Pyrogram for RSX in 592E2 male fetal brain (primer 4)

Sequence: GYGTTATTYGTTGTTATTYGTTATTATTYGYGATTATTYGTYG

CpG meth%:  96% 56% 84% 100% 92% 100% 94%
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Pyrogram for RSX in 592E1 female EEM (primer 4)

Sequence:  GYGTTATTYGTTGTTATTYGTTATTATTYGYGATTATTYGTYG
CpG meth%:  62% 41% 47% 60% 0% 64% 58%

75

50
25

0 |
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Pyrogram for RSX in 592E2 male EEM (primer 4)

Sequence:  GYGTTATTYGTTGTTATTYGTTATTATTYGYGATTATTYGTYG

CpG meth%:  87% 52% 83% 100% 100% 100% 100%
20
15
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(K). Pyrograms for PyroMark analysis of the methylation profile at FAM122B promoter CpG island.
The methylation percentages for 8 CpGs were quantified in female (592E1) and male (592E2) fetal
brain and extra-embryonic membranes (EEM).

Pyrogram for FAM122B in 592E1 female fetal brain
Sequence:GTTTTYGTYGTYGT TTTTATAGTTTTYGAAGT TTTAGTAATAGTAGGGTYGGTTTTTTTTTYGTTATTYGTGYGTAGGYGTTTTGYGATTATTYGAG

CpG meth%: 4% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%

100
75
50
25

o5beppeyp R PR B gy SO oo gy SO SO S SO IR IR PR
ESAGTTCTGTCAGTCGTTATATGTTCGAGTTAGTATAGTATGTCAGTTCGTGATCGTAGTCGTATGTCGTTAGTCGATGATCGAG
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Pyrogram for FAM122B in 592E2 male fetal brain

Sequence:GTTTTYGTYGTYGTTTTTATAGTTTTYGAAGT TTTAGTAATAGTAGGGTYGGTTTTTTTTTYGTTATTYGTGYGTAGGYGTTTTGYGATTATTYGAG

CpG meth%: 29 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
200F
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ESAGTTCTGTCAGTCGTTATATGTTCGAGTTAGTATAGTATGTCAGTTCGTGATCGTAGTCGTATGTCGTTAGTCGATGATCGAG
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Pyrogram for FAM122B in 592E1 female EEM

Sequence:GTTTTYGTYGTYGT TTTTATAGTTTTYGAAGT TTTAGTAATAGTAGGGTYGGTTTTTTTTTYGTTATTYGTGYGTAGGYGTTTTGYGATTATTYGAG

CpG meth%: 296 0% 1% 3% 1% 2% 0% 0% 0% 0% 0%
125_. ...................................................................................... U, . S
100
75

Pyrogram for FAM122B in 592E2 male EEM

Sequence:GTTTTYGTYGTYGT TTTTATAGTTTTYGAAGT TTTAGTAATAGTAGGGTYGGTTTTTTTTTYGTTATTYGTGYGTAGGYGTTTTGYGATTATTYGAG
CpG meth%:0% 0% 0% 8% 2% 4% 0% 1% NA NA NA

ESAGTTCTGTCAGTCGTTATATGTTCGAGTTAGTATAGTATGTCAGTTCGTGATCGTAGTCGTATGTCGTTAGTCGATGATCGAG
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
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(L). Pyrograms for PyroMark analysis of the methylation profile at DDX26B promoter CpG island. The
methylation percentages for 7 CpGs were quantified in female (592E1) and male (592E?2) fetal brain and
extra-embryonic membranes (EEM).

Pyrogram for DDX26B in 592E1 female fetal brain

Sequence: TTTTTTGGGTYGGAGYGTAATTAGGTTAGGYGGGTAGTGTTTYGAGGTTTTTATYGYGAAGATGTYGATTTTTTT
CpG meth%: 5% 0% 0% 4% 0% 0% 4%
60
50
40
30
20
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Pyrogram for DDX26B in 592E2 male fetal brain

Sequence: TTTTTTGGGTYGGAGYGTAATTAGGTTAGGYGGGTAGTGTTTYGAGGTTTTTATYGYGAAGATGTYGATTTTTTT
CpG meth%: 4% 2% 4% 0% 3% 0% 0%

100

Pyrogram for DDX26B in 592E1 female EEM

Sequence: TTTTTTGGGTYGGAGYGTAATTAGGTTAGGYGGGTAGTGTTTYGAGGTTTTTATYGYGAAGATGTYGATTTTTTT
CpG meth%: 10% 2% 0% 0% 1% 2% 4%
50
40
20
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Pyrogram for DDX26B in 592E2 male EEM

Sequence: TTTTTTGGGTYGGAGYGTAATTAGGTTAGGYGGGTAGTGTTTYGAGGTTTTTATYGYGAAGATGTYGATTTTTTT
CpG meth%: 4% 204 0% 1% 3% 51% 4%

40f-
20
10
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(M). Pyrograms for PyroMark analysis of the methylation profile at MTMR1 promoter CpG island. The
methylation percentages for 7 CpGs were quantified in female (592E1) and male (592E?2) fetal brain and
extra-embryonic membranes (EEM).

Pyrogram for MTMRL1 in 592E1 female fetal brain

Sequence: GTYGTTAGGTGATTGTTAATGGYGGTTGTGGAGGTAGTGGYGGYGGAGTTTTTGGAAGGAGTTTTTTGAAGTYGTYGTAAGYG
CpG meth%: 1% 7% 0% 0% 0% 0% 0%

50

25

ok Llll lll Ulllkv“ I HL.W.HLMLLLWM‘nnlluh.l N WY W T A |

— ] Pl

Pyrogram for MTMRL1 in 592E2 male fetal brain

Sequence: GTYGTTAGGTGATTGTTAATGGYGGTTGTGGAGGTAGTGGYGGYGGAGTTTTTGGAAGGAGTTTTTTGAAGTYGTYGTAAGYG
CpG meth%: 0% 3% 0% 0% 0% 0% 0%

Pyrogram for MTMR1 in 592E1 female EEM

Sequence: GTYGTTAGGTGATTGTTAATGGYGGTTGTGGAGGTAGTGGYGGYGGAGTTTTTGGAAGGAGTTTTTTGAAGTYGTYGTAAGYG
CpG meth%: 0% 1% 0% 0% 0% 0% 0%
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Pyrogram for MTMR1 in 592E2 male EEM
Sequence: GTYGTTAGGTGATTGTTAATGGYGGTTGTGGAGGTAGTGGYGGYGGAGTTTTTGGAAGGAGTTTTTTGAAGTYGTYGTAAGYG

CpG meth%: 1% 5% 0% 0% 2% 0% 0%
125_ ...................................................................................................................................................................................................................................................... .
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ESTGTCGTAGTGATGTATAGTCGTGTGAGTAGTAGTCTGTCGAGTTGAGAGTTGATGTCAGTCGTATGTCGAT
5 10 15 20 25 30 35 40 45 50 55 60 65 70
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(N). Pyrograms for PyroMark analysis of the methylation profile at CD99L2 promoter CpG island. The
methylation percentages for 12 CpGs were quantified in female (592E1) and male (592E2) fetal brain
and extra-embryonic membranes (EEM).

Pyrogram for CD99L2 in 592E1 female fetal brain

Sequence: GGTTGGYGTYGTAGYGYGGTAGYGAGTGGGTAGGAATT GGAGTTYGGGTYGAGGTTGTYGTGATTGGAAAAGAAGGYGGTGGGYGGYGTTYGATT
CpG meth%: 1% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Pyrogram for CD99L2 in 592E2 male fetal brain

Sequence: GGTTGGYGTYGTAGYGYGGTAGYGAGT GGGTAGGAATT GGAGTTYGGGTYGAGGTTGTYGTGATTGGAAAAGAAGGYGGTGGGYGGYGTTYGATT
CpG meth%: 1% 3% 0% 0% 0% 1% 0% 0% 0% 0% 0% 0%

ESTGTAGTCTGTCGTATGTCAGTCGTATGTCGAGTGTAGATGATGTCAGTCGAGTAGTCGTGATGAAGATGTCGTAGTCTGTCAGTCGAT
5 10 15 20 25 30 35 40 45 50

Pyrogram for CD99L2 in 592E1 female EEM

Sequence: GGTTGGYGTYGTAGYGYGGTAGYGAGT GGGTAGGAATT GGAGTTYGGGTYGAGGTTGTYGTGATTGGAAAAGAAGGYGGTGGGYGGYGTTYGATT
CpG meth%: 4% 4% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Pyrogram for CD99L2 in 592E2 male EEM

Sequence: GGTTGGYGTYGTAGYGYGGTAGYGAGTGGGTAGGAATT GGAGTTYGGGTYGAGGTTGTYGTGATTGGAAAAGAAGGYGGTGGGYGGYGTTYGATT
CpG meth%: 3% % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
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ESTGTAGTCTGTCGTATGTCAGTCGTATGTCGAGTGTAGATGATGTCAGTCGAGTAGTCGTGATGAAGATGTCGTAGTCTGTCAGTCGAT
5 10 15 20 25 30 35 40 45 50
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(O). Pyrograms for PyroMark analysis of the methylation profile at GPR50 promoter CpG island. The
methylation percentages for 8 CpGs were quantified in female (592E1) and male (592E2) fetal brain and
extra-embryonic membranes (EEM).

Pyrogram for GPR50 in 592E1 female fetal brain

Sequence: GTTTYGGAGTTYGYGTTTGGTGYGYGGTAGTAGTTGGAGYGGYGGGTAGYGGAG
CpG meth%: 2% 0% 0% 0% 0% 0% 0% 0%

150
125
100
75
50
25
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Pyrogram for GPR50 in 592E2 male fetal brain

Sequence: GTTTYGGAGTTYGYGTTTGGTGYGYGGTAGTAGTTGGAGYGGYGGGTAGYGGAG

CpG meth%: 2% 0% 0% 0% 0% 0% 0% 0%
200
150
100
(o]
-50

Pyrogram for GPR50 in 592E1 female EEM

Sequence: GTTTYGGAGTTYGYGTTTGGTGYGYGGTAGTAGTTGGAGYGGYGGGTAGYGGAG

CpG meth%: 0% 0% 0% 0% 0% 0% 0% 0%
150
100
50
0

-50

Pyrogram for GPR50 in 592E2 male EEM

Sequence: GTTTYGGAGTTYGYGTTTGGTGYGYGGTAGTAGTTGGAGYGGYGGGTAGYGGAG
CpG meth%: 2% 0% 0% 0% 0% 0% 0% 0%

150
100
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(P). Pyrograms for PyroMark analysis of the methylation profile at ATP7A promoter CpG island. The
methylation percentages for 17 CpGs were quantified in female (592E1) and male (592E2) fetal brain
and extra-embryonic membranes (EEM).

Pyrogram for ATP7A in 592E1 female fetal brain

Sequence: YGTYGTTATYGTTATTATTATATYGTYGTYGTYGTYGTYGTYGTYGTYGTYGTYGTTATTGGYGTYGTYGTTTT
CpG meth%: 0% 1% 2% 50 0% 0% 0% 0% 0% 0% 0% 0% 3% 0% 10% 0% 0%

Pyrogram for ATP7A in 592E2 male fetal brain

Sequence: YGTYGTTATYGTTATTATTATATYGTYGTYGTYGTYGTYGTYGTYGTYGTYGTYGTTATTGGYGTYGTYGTTTT
CpG meth%: 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
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Pyrogram for ATP7A in 592E1 female EEM

Sequence: YGTYGTTATYGTTATTATTATATYGTYGTYGTYGTYGTYGTYGTYGTYGTYGTYGTTATTGGYGTYGTYGTTTT
CpG meth%: 0% 0% 0% 0% 0% 3% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0%

11 VI VI IV 1 I VI IVI IV I 1 VI 1 I’ I 1 Irlrlr 11 IVIVI I 1 I VI IVI I’ I VI 1 IV I I 11 IV IV 1 I Irlr 1 I 1 VIVI IV 1 I VI VI 1 IV I I L1 IV I 1 VI Irlr 1 I 1 VIVI IV 11 VI VI 11 I I L1l i
ESGTCTGTCGTGATCGTATATATGATCAGTCTGTCAGTCTGTCAGTCTGTCAGTCTGTCAGTCTGTCGTATAGTC TGTCAGTCGTT
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Pyrogram for ATP7A in 592E2 male EEM

Sequence: YGTYGTTATYGTTATTATTATATYGTYGTYGTYGTYGTYGTYGTYGTYGTYGTYGTTATTGGYGTYGTYGTTTT
CpG meth%: 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 2% 6% 0% 0%

_________ Lﬁ""l”L""U“u"l

P T O T O O T T T T T T T T T T T B A B
ESGTCTGTCGTGATCGTATATATGATCAGTCTGTCAGTCTGTCAGTCTGTCAGTCTGTCAGTCTGTCGTATAGTCTGTCAGTCGTT
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
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(Q). Pyrograms for PyroMark analysis of the methylation profile at FNDC3C1 promoter CpG island.
The methylation percentages for 11 CpGs were quantified in female (592E1) and male (592E2) fetal
brain and extra-embryonic membranes (EEM). The PyroMark primers target the minus strand.

Pyrogram for FNDC3C1 in 592E1 female fetal brain

Sequence: CRCCTACTAATACCACRTAATCTTCRAAAACTTCTTTCCRAAAATCRACAACRACTACCTACRAACRACTCCCTTAACCAAAAAATTCCTCTCRTCTCCRCTACACCCCRA
CpG meth%: 4% 7% 0% 0% 4% 0% 7% 0% 0% 0% 0%
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T I T T T B B A B A 0 0 B B B B 0 B O B A
ESACGACTACTATACATCGATATC TACAAGAACTC TACAAGAATACAGACATCAGACTACTATCAGATCAGACTCTACAATCTCTACGATC TACGACTACACCAGACTACAGATAT
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110

Pyrogram for FNDC3C1 in 592E2 male fetal brain

Sequence: CRCCTACTAATACCACRTAATCTTCRAAAACT TCTTTCCRAAAATCRACAACRACTACCTACRAACRACTCCCTTAACCAAAAAATTCCTCTCRTCTCCRCTACACCCCRA
CpG meth%: 2% 1% 0% 0% 0% 0% 2% 0% 0% 0% 0%
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ESACGACTACTATACATCGATATC TACAAGAACTC TACAAGAATACAGACATCAGACTACTATCAGATCAGACTCTACAATCTCTACGATC TACGACTACACCAGACTACAGATAT
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 20 95 100 105 110

Pyrogram for FNDC3C1 in 592E1 female EEM

Sequence: CRCCTACTAATACCACRTAATCTTCRAAAACTTCTTTCCRAAAATCRACAACRACTACCTACRAACRACTCCCTTAACCAAAAAATTCCTCTCRTCTCCRCTACACOCCRA

CpG meth%: 4% 4% 0% 0% 9% 0% 8% 0% 0% 0% 0%
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GACTACTATACATCGATATCTACAAGAACTCTACAAGAATACAGACATCAGACTACTATCAGATCAGACTCTACAATC TCTACGATCTACGACTACACCAGACTACAGATAT
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110

Pyrogram for FNDC3C1 in 592E2 male EEM

Sequence: CRCCTACTAATACCACRTAATCTTCRAAAACTTCTTTCCRAAAATCRACAACRACTACCTACRAACRACTCCCTTAACCAAAAAATTCCTCTCRTCTCCRCTACACCCCRA
CpG meth%: 5% 0% 0% 0% 3% 0% 2% 0% 0% 0% 0%
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ESACGACTACTATACATCGATATCTACAAGAACTCTACAAGAATACAGACATCAGACTACTATCAGATCAGACTCTACAATCTCTACGATCTACGACTACACCAGACTACAGATAT
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110
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(R). Pyrograms for PyroMark analysis of the methylation profile at PLS3 promoter CpG island. The
methylation percentages for 9 CpGs were quantified in female (592E1) and male (592E?2) fetal brain and
extra-embryonic membranes (EEM).

Pyrogram for PLS3 in 592E1 female fetal brain

Sequence: YGGGGAGTYGATTYGGAGGGAAAGGAGGYGTTYGTTYGTTATAAAAGTGTTTATTTAGAGGYGGGGGATATAGTTTYGGAGTTAGTYG
CpG meth%: 0% 9% 0% 0% 0% 4% 10% 0% 0%
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ESGTCGGATGTCGTATCGAGAGATGTCAGTCTGTCGTATAAGTGTATAGATGTCGGATATATGTTCGAGTATGTCGTT

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Pyrogram for PLS3 in 592E2 male fetal brain

Sequence: YGGGGAGTYGATTYGGAGGGAAAGGAGGYGTTYGTTYGTTATAAAAGTGTTTATTTAGAGGYGGGGGATATAGTTTYGGAGTTAGTYG
CpG meth%: 0% 0% 0% 0% 0% 0% 0% 3% 0%
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ESGTCGGATGTCGTATCGAGAGATGTCAGTCTGTCGTATAAGTGTATAGATGTCGGATATATGTTCGAGTATGTCGTT
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Pyrogram for PLS3 in 592E1 female EEM

Sequence: YGGGGAGTYGATTYGGAGGGAAAGGAGGYGTTYGTTYGTTATAAAAGTGTTTATTTAGAGGYGGGGGATATAGTTTYGGAGTTAGTYG
CpG meth%: 0% 0% 7% 0% 0% 1% 2% 2% 0%
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ESGTCGGATGTCGTATCGAGAGATGTCAGTCTGTCGTATAAGTGTATAGATGTCGGATATATGTTCGAGTATGTCGTT
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Pyrogram for PLS3 in 592E2 male EEM

Sequence: YGGGGAGTYGATTYGGAGGGAAAGGAGGYGTTYGTTYGTTATAAAAGTGTTTATTTAGAGGYGGGGGATATAGTTTYGGAGTTAGTYG
CpG meth%: 0% 4% 14% 10% 5% 0% 0% 0% 0%

OESGTCGGATGTCGTATCGAGAGATGTCAGTC TGTCGTATAAGTGTATAGATGTCGGATATATGTTCGAGTATGTCGTT
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
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(S). Pyrograms for PyroMark analysis of the methylation profile at AMOT promoter CpG island. The
methylation percentages for 9 CpGs were quantified in female (592E1) and male (592E?2) fetal brain and
extra-embryonic membranes (EEM).

Pyrogram for AMOT in 592E1 female fetal brain

Sequence: TGGTTYGTTYGATTYGGAATTTTGYGAGGATTTYGAGAGTTYGTGGTTTTGGGYGGGGGTAGAGGYGATGTTTATGTTAATYGGGATAGATTGGT
CpG meth%: 43% 41% 34% 33% 45% 51% 38% 40% 44%
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Pyrogram for AMOT in 592E2 male fetal brain

Sequence: TGGTTYGTTYGATTYGGAATTTTGYGAGGATTTYGAGAGTTYGTGGTTTTGGGYGGGGGTAGAGGYGATGTTTATGTTAATYGGGATAGATTGGT
CpG meth%: 40% 36% 28% 29% 39% 50% 33% 34% 42%
50
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TCGGTAGATGTCGATGTATGTGATCGAT
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Pyrogram for AMOT in 592E1 female EEM

Sequence: TGGTTYGTTYGATTYGGAATTTTGYGAGGATTTYGAGAGTTYGTGGTTTTGGGYGGGGGTAGAGGYGATGTTTATGTTAATYGGGATAGATTGGT
CpG meth%: 32% 34% 27% 30% 48% 51% 32% 34% 46%
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Pyrogram for AMOT in 592E2 male EEM

Sequence: TGGTTYGTTYGATTYGGAATTTTGYGAGGATTTYGAGAGTTYGTGGTTTTGGGYGGGGGTAGAGGYGATGTTTATGTTAATYGGGATAGATTGGT
CpG meth%: 60% NA 53% 51% 66% NA 59% 61% 61%
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ESGTAGTCTGTCGTATCGATTAGTCGAGTATTCGAGATGTCGTGTTAGTCGGTAGATGTCGATGTATGTGATCGAT
5 10 15 20 25 30 35 40 45 50 55 60 65 70
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(T). Pyrograms for PyroMark analysis of the methylation profile at TAF1 promoter CpG island. The
methylation percentages for 10 CpGs were quantified in female (592E1) and male (592E2) fetal brain
and extra-embryonic membranes (EEM). The PyroMark primers target the minus strand.

Pyrogram for TAF1 in 592E1 female fetal brain

Sequence: RACATAAACTACAAAACRAAAACAAAAAACTAATCCRCAATACTTAAAACCRCCCTTCTTCAATTTTCTTCCRCRCRCCRCCRATCRTAC
CpG meth%: 0% 0% 0% 0% 1% 0% 0% 0% 0% 0%
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ESCAGACATACTACAATCAAGAACAAC TATACGACATACTAATCGACTCTCATTCTACGATCGATCGATCGATCAGATACGATAC
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Pyrogram for TAF1 in 592E2 male fetal brain

Sequence: RACATAAACTACAAAACRAAAACAAAAAACTAATCCRCAATACTTAAAACCRCCCTTCTTCAATTTTCTTCCRCRCRCCRCCRATCRTAC
CpG meth%: 0% 0% 0% 0% 1% 0% 0% 0% 1% 0%
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ESCAGACATACTACAATCAAGAACAACTATACGACATACTAATCGACTCTCATTCTACGATCGATCGATCGATCAGATACGATAC
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Pyrogram for TAF1 in 592E1 female EEM

Sequence: RACATAAACTACAAAACRAAAACAAAAAACTAATCCRCAATACT TAAAACCRCCCTTCTTCAATTTTCTTCCRCRCRCCRCCRATCRTAC
CpG meth%: 1% 0% 0% 0% 2% 0% 0% 0% 1% 0%
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ESCAGACATACTACAATCAAGAACAACTATACGACATACTAATCGACTCTCATTCTACGATCGATCGATCGATCAGATACGATAC
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Pyrogram for TAF1 in 592E2 male EEM

Sequence: RACATAAACTACAAAACRAAAACAAAAAACTAATCCRCAATACTTAAAACCRCCCTTCTTCAATTTTCTTCCRCRCRCCRCCRATCRTAC
CpG meth%: 2% 0% 0% 0% 2% 2% 1% 0% 2% 0%
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ESCAGACATACTACAATCAAGAACAACTATACGACATACTAATCGACTCTCATTCTACGATCGATCGATCGATCAGATACGATAC
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
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(V). Pyrograms for PyroMark analysis of the methylation profile at KCTD12B promoter CpG island.
The methylation percentages for 11 CpGs were quantified in female (592E1) and male (592E2) fetal
brain and extra-embryonic membranes (EEM).

Pyrogram for KCTD12B in 592E1 female fetal brain
Sequence:YGGTAGGTGGGGTTTTYGTTTTTTTYGGGTTGGGYGAATYGTTYGYGGTYGTTAYGGGTAGAGT YGGGGTAYGGATTGGAGTAAG

CpG meth%: 2% 5% 2% 0% 0% 0% 0% 0% 0% 0% 0%
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Pyrogram for KCTD12B in 592E2 male fetal brain

Sequence:YGGTAGGTGGGGTTTTYGTTTTTTTYGGGTTGGGYGAATYGTTYGYGGTYGTTAYGGGTAGAGT YGGGGTAYGGATTGGAGTAAG

CpG meth%: 1% 0% 0% 0% 1% 0% 0% 7% 0% 0% 0%
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5ESGTCGTAGTGGTTCTGTTCGTAGTCGTATCAGTCTGTCAGTCGTGATCGTAGATGTCGGTGATCGATGAGTAGATGTCGTATGTTCAGTCG
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Pyrogram for KCTD12B in 592E1 female EEM

Sequence:YGGTAGGTGGGGTTTTYGTTTTTTTYGGGTTGGGYGAATYGTTYGYGGTYGTTAYGGGTAGAGTYGGGGTAYGGATTGGAGTAAG

CPG meth%: 0% 0% 0% 0% 1% 14% 11% 7% 2% 0% 0%
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ESGTCGTAGTGGTTCTGTTCGTAGTCGTATCAGTCTGTCAGTCGTGATCGTAGATGTCGGTGATCGATGAGTAGATGTCGTATGTTCAGTCG
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

Pyrogram for KCTD12B in 592E2 male EEM

Sequence:YGGTAGGTGGGGTTTTYGTTTTTTTYGGGTTGGGYGAATYGTTYGYGGTYGTTAYGGGTAGAGT YGGGGTAYGGATTGGAGTAAG
CpG meth%: 3% 0% 0% 0% 6% 1% 1% 0% 1% 0% 10%
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ESGTCGTAGTGGTTCTGT TICGTAGTCGTATCAGICTGTCAGTCGTGA TCGTAGA TGTCGG TGA TCGATGAGTAGA TGTCGTATGT TCAGTCG
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(V). Pyrograms for PyroMark analysis of the methylation profile at KLF8 promoter CpG island. The
methylation percentages for 8 CpGs were quantified in female (592E1) and male (592E?2) fetal brain and
extra-embryonic membranes (EEM).

Pyrogram for KLF8 in 592E1 female fetal brain
Sequence: GTYGTTAYGGGTYGTYGAAGTAGAGYGAGTTTAGYGGTGTAYGAAAGGTTAGTTAGTTYGTTG
CpG meth%: 4% 7% 1% 4% 3% 6% 9% 0%
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Pyrogram for KLF8 in 592E2 male fetal brain
Sequence: GTYGTTAYGGGTYGTYGAAGTAGAGYGAGTTTAGYGGTGTAYGAAAGGTTAGTTAGTTYGTTG

40
30
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Pyrogram for KLF8 in 592E1 female EEM
Sequence: GTYGTTAYGGGTYGTYGAAGTAGAGYGAGTTTAGYGGTGTAYGAAAGGTTAGTTAGTTYGTTG

CpG meth%: 4% 12% 1% 9% 0% 1% 11% 0%
75|
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ESAGTCGTGATCTGTCAGTCGAGTAGATGTCGAGTATGTCGTGTGATCGAGTAGTATGTCGTG
5 10 15 20 25 30 35 40 45 50 55 60

Pyrogram for KLF8 in 592E2 male EEM
Sequence: GTYGTTAYGGGTYGTYGAAGTAGAGYGAGTTTAGYGGTGTAYGAAAGGTTAGTTAGTTYGTTG

CpG meth%: 4% 0% 0% 0% 0% 0% 6% 0%
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ESAGTCGTGATCTGTCAGTCGAGTAGATGTCGAGTATGTCGTGTGATCGAGTAGTATGTCGTG
5 10 15 20 25 30 35 40 45 50 55 60
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(W). Pyrograms for PyroMark analysis of the methylation profile at IL13RA1 promoter CpG island. The
methylation percentages for 7 CpGs were quantified in female (592E1) and male (592E?2) fetal brain and
extra-embryonic membranes (EEM).

Pyrogram for IL13RA1 in 592E1 female fetal brain
Sequence: GYGGGGTTTGYGATTGTTTATTTTTTTYGTTTGGTTTYGTTTTTTYGTTTTAGGTYGGTYGAG

CpG meth%: 1% 1% 1% 1% 1% 1% 1%
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Pyrogram for IL13RA1 in 592E2 male fetal brain

Sequence: GYGGGGTTTGYGATTGTTTATTTTTTTYGTTTGGTTTYGTTTTT TYGTTTTAGGTYGGTYGAG
CpG meth%: 1% 1% 6% 3% 1% 2% 0%
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Pyrogram for IL13RA1 in 592E1 female EEM

Sequence: GYGGGGTTTGYGATTGTTTATTTTTTTYGTTTGGTTTYGTTTTTTYGTTTTAGGTYGGTYGAG

CpG meth%: 0% 0% 0% 0% 0% 0% 0%

10 15 20 25 30 35 40 45

Pyrogram for IL13RA1 in 592E2 male EEM

Sequence: GYGGGGTTTGYGATTGTTTATTTTTTTYGTTTGGTTTYGTTTTT TYGTTTTAGGTYGGTYGAG
CpG meth%: 0% 0% 18% 1% 0% 1% 0%
30

20
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(X). Pyrograms for PyroMark analysis of the methylation profile at MAOA promoter CpG island. The
methylation percentages for 5 CpGs were quantified in female (592E1) and male (592E?2) fetal brain and
extra-embryonic membranes (EEM).

Pyrogram for MAOA in 592E1 female fetal brain

Sequence: GATGTGATYGTGGTGGGYGGAGGAATTTTAGGTTAGTYGYGTYGGAG
CpG meth%: 0% 0% 3% 0% 0%

Pyrogram for MAOA in 592E2 male fetal brain

Sequence: GATGTGATYGTGGTGGGYGGAGGAATTTTAGGTTAGTYGYGTYGGAG
CpG meth%: 2% 0% 6% 0% 0%

100 O O S .

Pyrogram for MAOA in 592E1 female EEM

Sequence: GATGTGATYGTGGTGGGYGGAGGAATTTTAGGTTAGTYGYGTYGGAG

CpG meth%: 2% 0% 4% 0% 0%
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ESAGATGTGTA C
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Pyrogram for MAOA in 592E2 male EEM

Sequence: GATGTGATYGTGGTGGGYGGAGGAATTTTAGGTTAGTYGYGTYGGAG
CpG meth%: 1% 0% 1% 0% 26%
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(Y). Pyrograms for PyroMark analysis of the methylation profile at RBBP7 promoter CpG island. The
methylation percentages for 9 CpGs were quantified in female (592E1) and male (592E2) fetal brain and
extra-embryonic membranes (EEM).

Pyrogram for RBBP7 in 592E1 female fetal brain

Sequence: GAYGTTGYGGAGGTTGGYGGGGTTTYGGTYGGTAGGYGTYGYGYGGTTA
CpG meth%: 0% 0% 0% 5% 1% 0% 0% 0% 2%

Pyrogram for RBBP7 in 592E2 male fetal brain

Sequence: GAYGTTGYGGAGGTTGGYGGGGTTTYGGTYGGTAGGYGTYGYGYGGTTA
CpG meth%: 0% 0% 2% 5% 0% 2% 0% 0% 1%

100

Pyrogram for RBBP7 in 592E1 female EEM

Sequence: GAYGTTGYGGAGGTTGGYGGGGTTTYGGTYGGTAGGYGTYGYGYGGTTA
CpG meth%: 0% 0% 0% 3% 0% 2% 0% 3% 0%

125
100

Pyrogram for RBBP7 in 592E2 male EEM

Sequence: GAYGTTGYGGAGGTTGGYGGGGTTTYGGTYGGTAGGYGTYGYGYGGTTA
CpG meth%:  11% 0% 0% 1% 0% 0% 0% 0% 0%
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(2). Pyrograms for PyroMark analysis of the methylation profile at ACE2 promoter CpG island. The
methylation percentages for 7 CpGs were quantified in female (592E1) and male (592E?2) fetal brain and
extra-embryonic membranes (EEM).

Pyrogram for ACE2 in 592E1 female fetal brain

Sequence: ATTTATTYGGGGTTTTGAATTTTGTYGTTTYGTTYGGAGTAGTGAATTYGGTGGTTTYGAATTATTGAATTGGAYGGAAG

CpG meth%: 0% 15% 8% 8% 5% 5% 3%
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Pyrogram for ACE2 in 592E2 male fetal brain

Sequence: ATTTATTYGGGGTTTTGAATTTTGTYGTTTYGTTYGGAGTAGTGAATTYGGTGGTTTYGAATTATTGAATTGGAYGGAAG
CpG meth%: 23% 30% 16% 5% 6% 12% 0%
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Pyrogram for ACE2 in 592E1 female EEM
Sequence: ATTTATTYGGGGTTTTGAATTTTGTYGTTTYGTTYGGAGTAGTGAATTYGGTGGTTTYGAATTATTGAATTGGAYGGAAG
CpG meth%: 5% 24% 13% 1% 0% 1% 0%
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ESTATGATCGGTTGATTAGTCTGTTCAGTCGAGTAGTGTATCGTAGTTCGATATGATGTATCGAG
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Pyrogram for ACE2 in 592E2 male EEM

Sequence: ATTTATTYGGGGTTTTGAATTTTGTYGTTTYGTTYGGAGTAGTGAATTYGGTGGTTTYGAATTATTGAATTGGAYGGAAG

CpG meth%: 9% 8% 0% 2% 0% 0% 6%
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Figure S52. DNA methylation profile at promoter CpG island of nonescaper gene IDS in female
head and EEM samples. Bisulfite sequencing in fetal brain and EEM shows that the IDS CpG island
is unmethylated in both tissues. 12 CpG sites were targeted and 15 clones were sequenced for each
tissue. Each line represents results from one clone. Yellow boxes depict methylated CpGs and blue
boxes are unmethylated CpGs.

IDS
chrx:38797762-38797889

Fetal brain

EEM

12345678 9101112

LL1 CcccCcccCcccccccc
LL2 CcCccCccCccCccccccCccc
LLixLL2FaC CCCCCcCcCcCcCCC

I Unmethylated C (converted to T)

Methylated C (unconverted)
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