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Figure S1. The dynamics of H3K4me3 in mammalian oocytes and preimplantation embryos. Immunofluorescent
staining results showing the dynamics of H3K4me3 (K4me3) from FGO to blastocyst in bovine, porcine, and rat. The
oocytes are circled by white dashed lines. White arrows indicate the nuclei and chromatin for FGOs and MII oocytes,
respectively. In rat 1-cell, both female and male pronucleus (small white dashed lines) are shown. For bovine and porcine
samples, bar=50 pm; for rat samples, bar=20 pm. The relative levels of H3K4me3 (log2 transformed nuclear/cytoplasmic
fluorescence intensity, mean = SEM) at each stage of the three species are shown on the right. FGO, full-grown oocyte;
MII, metaphase II-stage oocyte; 1C, 1-cell embryo; 2C, late 2-cell embryo; 4C, 4-cell embryo; 8C, 8-cell embryo; 16C,
16-cell embryo; Bl, blastocyst.
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Figure S2. The dynamics of H3K27me3 in mammalian oocytes and preimplantation embryos. Immunofluorescent
staining results showing the dynamics of H3K27me3 (K27me3) from FGO to blastocyst in bovine, porcine, and rat. The
oocytes are circled by white dashed lines. White arrows indicate the nuclei or chromatins of FGOs or MII oocytes,
respectively. In rat 1-cell, both female and male pronucleus (small white dashed lines) are shown. For bovine and porcine
samples, bar=50 um; for rat samples, bar=20 um. The relative levels of H3K27me3 (log2 transformed
nuclear/cytoplasmic fluorescence intensity) at each stage of the three species are shown on the right. Data are shown as
mean = SEM. FGO, full-grown oocyte; MII, metaphase II-stage oocyte; 1C, 1-cell embryo; 2C, late 2-cell embryo; 4C,
4-cell embryo; 8C, 8-cell embryo; 16C, 16-cell embryo; Bl, blastocyst.
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Figure S3. Global view of DNA methylation in FGOs and histone modifications in oocytes and early embryos in
bovine. (A) UCSC genome browser views showing DNA methylation (5mC) in FGOs, two replicates of H3K4me3
(K4me3) and H3K27me3 (K27me3) in FGO, M1, 4C, 8C, 16C and Bl. Cumulus cell and ESC data (69) are also shown
for comparison. (B) Barplots showing the Pearson correlation between replicates for H3K4me3 and H3K27me3 data in
bovine. FGO, full-grown oocyte; MII, metaphase II-stage oocyte; 4C, 4-cell embryo; 8C, 8-cell embryo; 16C, 16-cell
embryo; Bl, blastocyst. Note the stages showing lower correlation are those when H3K27me3 undergoes global loss
(indicated).
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Figure S4. Global view of DNA methylation in FGOs and histone modifications in oocytes and early embryos in
porcine. (A) UCSC genome browser views showing DNA methylation (SmC) in FGOs, two replicates of H3K4me3
(K4me3) and H3K27me3 (K27me3) in FGO, MII, 2C, 4C, 8C, Mo and Bl. Cumulus cell and iPSC data (70) are also
shown for comparison. H3K4me3 in in vitro fertilized (IVF) 8C and blastocyst are also shown. (B) Barplots showing the
Pearson correlation between replicates for H3K4me3 and H3K27me3 data in porcine. FGO, full-grown oocyte; MII,
metaphase II-stage oocyte; 2C, late 2-cell embryo; 4C, 4-cell embryo; 8C, 8-cell embryo; Mo, morula, Bl, blastocyst.
Note the stages showing lower correlation are those when H3K27me3 undergoes global loss (indicated).
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Figure S5. Global view of DNA methylation in MII oocytes and histone modifications in oocytes and early embryos
in rat. (A) UCSC genome browser views showing DNA methylation (5SmC) in MII oocytes (26), two replicates of
H3K4me3 (K4me3) and H3K27me3 (K27me3) in FGO, MII, 1C, 2C, 4C, 8C and Bl. Cumulus cell data are also shown
for comparison. (B) Barplots showing the Pearson correlation between replicates for H3K4me3 and H3K27me3 data in
rat. FGO, full-grown oocyte; MII, metaphase II-stage oocyte; 1C, 1-cell embryo; 2C, late 2-cell embryo; 4C, 4-cell
embryo; 8C, 8-cell embryo; BI, blastocyst.
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Figure S6. Global view of RNA-seq data in mammalian oocytes and early embryos. (A) Heatmap showing the
pairwise Spearman correlation between replicates of the RNA-seq data among all development stages in bovine. The
cluster on the left shows the relationship of all development stages. Blue, the oocyte and pre-ZGA stages; red, the post-
ZGA stages. (B and C) Similar analysis as a for porcine (B) and rat (C). (D) Snapshots from UCSC genome browser
showing the distribution of DNA methylation (5SmC), H3K4me3 (K4me3) and H3K27me3 (K27me3) signals at
representative gene loci in the oocytes and pre-implantation embryos of bovine, porcine and rat. Gene expression is also
shown by heatmaps (log2 transformed FPKM+0.1). ZGA, zygotic genome activation; Dev., developmental; HK,
housekeeping gene. (E) Heatmaps showing the Spearman correlation between promoter H3K4me3 (K4me3) or
H3K27me3 (K27me3) and gene expression across all genes. FGO, full-grown oocyte; MII, metaphase II-stage oocyte;
1C, 1-cell embryo; 2C, late 2-cell embryo; 4C, 4-cell embryo; 8C, 8-cell embryo; 16C, 16-cell embryo; Mo, morula; Bl,
blastocyst; ICM, inner cell mass.
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Figure S7. DNA methylation and CpG continents (CGCs) in mammalian oocytes. (A) Barplots showing the global
DNA methylation (5mC) levels (top), PMD coverages (middle) and the percentages of active/total gene body (bottom)
in the oocytes of human, bovine, porcine, rat and mouse. (B) Top, violin plots showing the DNA methylation levels in
active gene bodies (red), inactive gene bodies (blue), and intergenic regions (green) in porcine oocytes, somatic tissues
(Soma) in the five species, and sperm in human, porcine and mouse. Bottom, similar analyses were conducted for CGC
and non-CGC regions in corresponding tissues/cells (top) in human, bovine and porcine. Data resources used in this
analysis: porcine MII oocytes (/6); human liver (73); bovine lung (74); rat left ventricle (75); mouse cerebellum (76);
human sperm (24); porcine sperm (/6); mouse sperm (8/). (C) The UCSC genome browser views showing DNA
methylation states in CGC (right) and non-CGC (left) regions in porcine FGOs. Active gene bodies, inactive gene bodies
and intergenic regions are shaded. Data from (/6) are included as a positive control. (D) The UCSC genome browser
views showing the CG density across the entire chromosome (chr8) among the five species. CGCs are shown. The red
line indicates the cutoff (0.03) for CGCs.



Figure S8
A

Soma Met read
Unmet read

CGC

CpG density

Qocyte 5SmC
Sperm 5mC
Soma 5mC
Soma Kédme3
Kdme3
K27me3
K36me2

K36me3
Gene

Oocyte

Soma Met read
Unmet read
CGC

CpG density -

Qocyte 5SmC
Sperm 5mC

Soma 5mC
Soma K4me3

Kdme3
K27me3
K36me2
K36me3

Gene

Qocyte

Met read
Unmet read
CGC

CpG density
Oocyte 5mC
Sperm 5mC
Soma 5mC
Soma K4me3
Kdme3
K27me3
K36me2

K36me3
Gene

Soma

QOocyte

chr11:2,013,668-2,055,053
O N 0
1 mmr 1l

Putative paternally methylated ICRs

-

chr29:50,124,542-50,158,038
IR0 A AR [ | WAL
[ (I TN N TN B N

H19-Igf2

-

chr2:1,377,855-1,410,236
11N T A ) Y O (1
HiINEEEEE 0 WEEE W I0oW

-nththbdR b st arraTtartnnra- ---At et thrrh et A tEd HA e - - - e HHHE R Rt eat FH e
wa&ummmhwh
-y - [[ ]
R [

A

P |

LWL TE 0 FET 0N AR L
010 A i

wal JIL..__._L._.I.hL_.... NTRR—— LN
(N (NI I
kol J ol

-
H19

chr14:101,270,350-101,295,591

.nullun sl sl b ultiLad o adlier .5,

0 00—
AR Lt

H19

DIk1-Meg3

67,381,128
(TR 1] ]

LN . 1
“-TrroATTEEAn T e oA

bl ekt UL Ll

T T (1}

III\IIW\IMIIIHLIAIIIIHIMIIMHmln L[]

L

—_——— el e
-

H19

chr7:121,633,216-121,658,732

TTON. . [P e

(L AV ATAVA M RO | O.........
T e AN 0l

D I T T I

ttrrrrbetrkrrrem 1

k]

chr7:149,760,259-149,789,941

1NN I IR NNN I T
LT (T wee [
Rkl ORI T
T DU [ Y RO VYR P

U 0 P
D halr A i N 0

.A_‘lh__‘n.n_._....__‘_A_._
Aatesa. s dafeaatbdila,

L

—
H19

chr12:110,752,627-110,784,394
INRI ] IR |
romn 'mmn

TN O VO TV | POVAY uJI.h
1A A A Ao

A AT AN 140

L P WA bt oot 8.5 bihob s _shiie [PPSR 190 W |
R VTR | VT il a R s e U NPT O Y TR (VPOWTPUNE . [ P
NA - T = -
- - - . e G ——— e
MEG3 v MEGS v MEG3 woes Megs v
Gpr1-Zdbf2
chr2:207,039,474-207,180,798 chr2:94,932,563-95,065,240 chr15:109,462,079-109,597,820 chr1:63,227,614-63,362,738
N R O IR IO LU AT LW NRTTRTTRATTE LU TR LT U T NI T 0T O A 1 1o | LU R0 TR EURR Tl R TN T AR i TN
I I I | - | i men v ren (] LA U L IR VTNl (1 (NN Y] LRI IR (RN (LD ET R T ()
e i i Tk e o rimterebetetr| s -{\ ----------- T T T T T T rrwn—rlr--r—-------r-.r--v ----- il murJl ------
(1l | [T \ we Ul ol s ST i il o [ P Y MWM

DU A GARAL 01
TS 1

O A O 0 1 10
A O I

O P P BSR4 | W R

TR RN TOURER O PT | . S WRNY
IR G R SR " LRG| B 1

i AL i bl b i
s ke il
NA bl ataiiliig b Y,
whltiintiobolind. o, w
reapssth m -
GPR1 ZDBF2 GPR1 ZDBF2

etk
GPR1 ZDBF2

X 10 A O I
Al

- PR 7 TP W
valos ddi i il "
ot I
[T Ree—Ce ] zqﬂgw




Met read
Unmet read
CGC

CpG density
QOocyte 5mC

Sperm 5mC

Soma

Soma 5mC
Soma K4me3
Kdme3
K27me3
K36me2

K36me3
Gene

QOocyte

Met read
Unmet read
CGC

CpG density
Qocyte 5mC

Sperm 5mC

Soma

Soma 5mC
Soma K4me3
K4me3
K27me3
K36me2

K36me3
Gene

QOocyte

Met read
Unmet read
CGC

CpG density
QOocyte 5mC
Sperm 5mC

Soma

Soma 5mC
Soma K4me3
Kdme3
K27me3
K36me2

K36me3
Gene

QOocyte

Met read
Unmet read
CGC

CpG density
QOocyte 5mC
Sperm 5mC
Soma 5mC
Soma K4me3
Kdme3
K27me3
K36me2

K36me3
Gene

Soma

Qocyte

|

Putative maternally methylated ICRs

-

-

L)

Airn-Igf2r
chr6:160,412,480-160,437,216 chr9:97,633,903-97,687,422 chr1:7,425,239-7,467,633 chr17:12,926,125-12,942,328
1 Wil = ENE IEI@DIn LRR TURE T ] [N 1] 1] _— 1 1
TN T TR T FTTITN B DN IE R (1] 11 mm 1
””””””””””””””” stlmzantmnn s s dtnn - - == TiH i b G Rrn BT AR oo o= e rm oo - AR <o
T l|||ﬂ|||\|1|| LTI oo TNE FI T T (VAN AL M MO0 0T 0O 0
LR 4T Tt VY TN LN PRI OO OO T A 0 \ m i | 0 LN N TN
(TP AR T 1T P T T S Pt 1 11T T 1770 1 A A L
an : TR I . AP - S
O s " - o sew ol
NA et b B i ..MMMLL et it sl sonn bt ik
MMI- JL-MMMN [T TRTTRPTRRTON [V Y T K U Y S P
IGF2R = 1GF2R AR IGE2R or2r S ———
chr20:57,409,778-57,480,096 chr13:58,006,802-58,057,134 chr17:58,973,107-59,043,647 chr2:174,105,946-174,172,938
NI | O O 11 S S 1O 1 0 VR

| = mE 1 I o [T TR [T T TR TN T
T\ﬁlH‘TuT.HH\HEIT\’rﬁrvfm”r \'”H’ﬁmﬁr’777‘7‘7\7:TITTffTlT‘T.TH’\HtT\T‘ﬁHHﬂﬂh)‘\” o 7777\7\"“]’\ |mHHrT”TT’TTH"H’:’m\TT an-
AL 0 O . MR T A N (11 " T 111111 TSP (W1 T
R R v N TR 11RO o 11 (1] Y 11"
) NI A 000 AR, WWW\MMI W 0 DA
ull ek i —d e PO IS A‘_ . -
—dia bl SR O VR u...Mi g T -
NA Y S W P PN FOR ST VTV N VPR V1Y U L L P
ok — DUTORIPP Y 1T 7Y ISP PN P VO VR R IY NPT T PRRNY T vy
W Ghas GNAS: “i=he. ' B onen—
Gnas [ L2 ]
Inpp5f
chr10:121,562,903-121,589,265 chr26:40,270,312-40,293,735 chr14:129,650,961-129,672,531 chr7:135,819,218-135,840,429
WL W1 EEHN GEHED oW o [ T N N1 Hmm mEE 1 INE 0 @ ENE NN N NEREE |
1 1 mm 1 - 1 [ - 1 1no ]
FWER PR R R L | - . | L S TR R e et
II\III\IHI\HIIII || I ||||I\I||H|II|\|I II\IHWII\IIIIIHIIIIIH | [ I LN II\I IIHI 1O 111 TR LA T AL
I 1T 1 R R (N I TR AN T 11111 1 o T L ETTRRRR T e TV
LW 00T 1O 00 OO o0 0T ) 0O 0 OO Ol 00O O 00 DA O 000 v A1
. PR R TN - S — S o Il wer v s
NA m...m............m huid, IS T ROV ST N PO
el ok sk, I....Ll. e b . e I_J__.-LL_m_LJ..h.A.LLL.Ln-.udJ b ek adt s n ko
" nepoF =i e — e " INPPSF S Inpps5 =
Keng1
chr11:2,699,923-2,741,303 chr29:49,531,819-49,572,657 chr2:1,838,061-1,880,533 chr7:150,466,059-150,495,068
I W NN EER - L IR LT TR T T TR W N N 110 1 | N A TWorinr o
1 I moom (NN R N U TR N VIR [ TYIINTT 0 T T R Tmroar 1 = orim
iromnmramancdhsscranrane oo - canthrtam etk sraara A oo - 7H‘rHH\H‘frljthrﬁHHﬁﬁhThHH""”ii?? """" el o

(TIRTATTnTTII T} HIhlIIIIIIIIIIII\II“IIMIIIII

WAL R il IIIIIII\ 1l

) N I||| i

A0 0000 [0 R R A IO R R ATRETYIAT

00 00 0000 NN 6 0o 0 AR S o N 0 D D iljw (0000
A - Al S - —_— o e — .

" ———— e R _— i 7 SamE |

- b+ ik aid S0 A 8 asaih, ekl TP [ AR IRW ST TN Ty et A "

JEUTY W NI P TRITY VN W ™ hinsabice bt aabtalhiud s s faboaln o dood Aadihy i, ok aal

r——— KCNQT KCNQ1 Kenat kcnqo m Keng1



Met read
Unmet read
CGC

CpG density

QOocyte 5mC

Soma

Sperm 5SmC
Soma 5mC
Soma K4me3
K4me3
K27me3
K36me2

K36me3
Gene

Qocyte

Met read
Unmet read
CGC

CpG density
Qocyte 5mC

Soma

Sperm 5mC
Soma 5mC
Soma K4me3
K4me3

Oocyte K27me3

K36me2

K36me3
Gene

Met read
Unmet read
CGC

CpG density
QOocyte 5mC

Soma

Sperm 5mC
Soma 5mC
Soma K4me3
K4me3
K27me3
K36me2

K36me3
Gene

QOocyte

Met read
Unmet read
CGC

CpG density -
QOocyte 5mC

Soma

Sperm 5mC
Soma 5mC
Soma K4me3
K4me3
K27me3
K36me2

K36me3
Gene

Oocyte

}

chr7:130,111,733-130,154,577

Il HIIﬂ\IIILmIHNIII WG

R AR B
g
.
. M
NA

Lo i -
wesT HHEE

chra:89,606,417-89,630,993

-

chr4:95,043,726-95,090,854

,,,,,,,,,,, e
T 1. \||||I I N
I H LBl IR

1 ) st
e o
POV | LS —

Y PRVT W TT o)
skl Blblhads
ettt im

MEST

[PT] RPN T

Putative maternally methylated ICRs (continued)

L

chr18:18,311,612-18,368,929

L LRTUNRUTRIE O DTN L L (L TR 11}
ITEr e i 1 —-—n (W]

| IIIIHI\H WA II IIIIIIIIIIIM W
(0110
A I 1

Nap115-Herc3

chr6:37,495,479-37,522,191

chr8:130,351,530-130,378,499

n

chr6:30,670,260-30,702,899

L0 D R I UL EL (N 1L LLIRI ]
mm |l — [}
’7”7777.’7.’FFTTHT"‘TF.TT."TTT”

Ll adll ‘unmm o e A MO 081
1T 1T g 1 ETACR
AT DO RN A

A da

oea MENEHIE. . ___.

Voo I

chr6:58,848 574-58,864,635

Inormn . nmn 1 10 mmE o1 1 1NN NN D BN | ENATE | 1 omnloam 1 nii

] 1 1 - 1 morornnt TRERLL miom 11
""""""""""" T T T | B I ET . . - R ' JeBEE R
il hl\l\ WAL TN TR N | i N T P NR IIIMIN 0010 Tl
(LT o 1 TN 11 P T e 1RV
LIl DD a0 048 Gt 10 1 DG T TP T T T T T T L T

A o . g e (il e T S - S = omw
- - . e e A oo oo

PO TP I VTR AT i "

NA P TR RO W ETERTTY ¥ R § et e ccad g Bl PV DT W

HERC13 NAPTLS HERC13 NAPILS HERC13 NAI;1L5 Nap1l5 Herc13

Nnat-Blcap

chr20:36,127,479-36,171,267 chr13:67,109,104-67,127,723 chr17:40,620,172-40,635,234 chr2:157,376,089-157,395,899

[T B R (TR IR 1EE |1 SN O N mm ] 1NN D | ] ]

I ] non 1 I [ BT ] —-— o m - . 1
- T e o et o O - - L e I - - /- R B R SR i il i | |~ i [l o Rl
RO ORI 0 AL s . b L L 1 V11111 N LT e | IIIH sl O Nl —
O AT T o 11 T (L 1 et 1 R e T OO D a0l 1
QIR TR T T e T 717 e et £ L e A

A - . —.. N R
A B ™ R Y PV
NA citbe vk du cadibhaba . ki
B TN PR T PO SR T DTN ¥ | T P TR U POV PO
BLCAPZ ., BLCAP BLOAP ™l Bloap e
NNAT ™ NNAT K}Kf}\? Nnat
Peg3-Usp29
chr19:57,327,446-57,377,428 chr18:64,249,311-64,329,218 chr6:61,277,887-61,333,183 chr7:6,657,690-6,708,346
| TR R TIR  ( T RET (TT | NI O R | (0 A I A | | W] . |- |-
L T A T T T I IO | [ T TR T SO N A RN TR i LI T T RN e m [ NIRRTl
— e
[t bttt vt atlb s s st oo ) m\%\r \ﬂ\”wﬂh\ﬂhﬂm """ bz i ”ﬂmTIHHHIH‘mnHmHHT::n”“r”\ﬁ p e e nn e T
I\I\II\IIIII\IHII\I|||I|I|\III|IIII\III\II\IIHI\IHWIIIIIIHIWI L,ﬂl Y 11111 1§17 A ™ T R T T
11T T LT L b TR [l (R R [l AL A
0 M Mo N A AN i
da S db. NIRRT, . - R— e Al R
.. | 4wk Iy o SN N I TV
- s, WM MAM PRIV I TPR ¥ 10 (PO I T T T MY L
T POV oA T PTT WP A TRTY 1 3 T 1 VUM VNOY PR V1 1Y W TR Y 1" "1 TR | P WO
[T 11 [0 | Il O e
PEG3 PEG3 PEG3 PEG3



Met read
Unmet read
CGC

CpG density

Oocyte 5mC

Soma

Sperm 5mC
Soma 5mC
Soma K4me3
K4me3
K27me3
K36me2

K36me3
Gene

Qocyte

Met read
Unmet read
CGC

CpG density

Qocyte 5mC

Soma

Sperm 5mC
Soma 5mC
Soma K4me3
K4me3
K27me3
K36me2

K36me3
Gene

Oocyte

Met read
Unmet read
CGC

CpG density
Oocyte 5mC

Soma

Sperm 5mC

Soma 5mC
Soma K4me3

K4me3
K27me3
K36me2

K36me3
Gene

Qocyte

!

chr7:94,268,343-94,308,317
(IR M IR
=

1010 JIII'iHI TR
AN N

Putative maternally methylated ICRs (continued)

Peg10-Sgce

chr4:11,889,612-11,934,776
N NIINERIEE N IEE(NE 0w

”T’n’f’w””l’\’TH’r’"IH ”””””
(I | I |

L ey vt | e 1

(0 RO N AR O O At R 1 1 O i o 1S EA A 000 I M
s e e I "G
k. - — Y [ W JURENIVREN WO L
S——  — s sl 6 s A ety . .
sl ot e, s ik bl il Cokbabbonde oo ssbdniatbad oo s L
N bbbt .o lkdibodtal il (Y FRURPTSUIUS W) PO 1YY Y90 PR e b A
 — MWWMMH«MMNM
SGCE PEG10 SCCE PEG10 SCCE PEG10
Plagl1
chr6:144,316,422-144,340,804 chr9:82,451,332-82,498,132 chr1:21,278,892-21,328,314 chr10:12,801,337-12,821,703
ni m EIEED I 1Im m n ] Tnmn 1y rmwmeom THNIER ] ENIEINDIEEOWEINE | w1 | | I 1T 1immmEl 10} Lin
- 1 n -, i [ | I rimimr 1 NI e} [ |
’777’7777777'1""7’-’.777ﬁfﬁf’\”””l’7.’7’.’.”7Tf*h.":".i’fﬁfifﬁ.’777777’.7\”777’.’1’?‘ 777777777777777777777 ‘7.77777(*‘>777\7777 7777777
O AT ATl 0O AR | (I I T | | RN IIIII\IHII IHII\ I\II\I\HIHIIII\ \III\I HIH\H\[\ A S i II
1T I S R 1 T TR I O HONTE NN OO T OO A Tt 1 TR TN |
[ A L™ T e A s I A A 1 GO R 1y L e A
A i et e e M e e - B
ande MO v o warida e e wra @ cae e — i e s
A O ETE Y T ( VTP T Y 7 PO TR R WP PO Y PHOr Y S 1 ¥ PN P P hmanas
adunahot bbbl st s s e handall FIPTIRTY W TPRINTUE TOPRTRY ) NN WU WY Y e
PLAGL1 PLAGL1 PLAGL1 Plaglt
Snrpn-Snurf
chr15:25,184,145-25,218 964 chr21:11,573-41,701 chrUn_NW_018085246v1:119,523-160,777 chr7:67,134,901-67,159,237
| AN HIm mE o IIIIIII 1 1 1 m 1 mnimn L0 ornmuinmrm T nm 1 1m 1 1
| i | n mm 1 o Lrrn [ I | [BI rn 1 nm I 1
’TT.’.TiTT’lT’\THTT\ 77777777 TR T R A L PA T T B rl”’i’if’i’,ii‘.’f777777 i3 emis Ters vans QR i e wile wee e R WA R B RS Ryl s | ginta et e
RO T A HII\IIIIHIIIHIII '} H | R N RO A IH IIHIIHII . HM H\IIHIHI HIWHI | ||\|I il || ull IIHI\I\ ||
TR 111 AT LD v EE 1D (1] [ A o T M (L T e AN
o, A 0 TREIOL oo ool R A I Y T AR N R PR
-\ o il - Y _ak A B
ad — - P 179 - - IR —
¥ ™y i dd i ik A_..u._ul..h_._..u.u‘l &
NA
Mai alboddseiakadiodn s d Y PR T Y A TR TR W WYl "7 Wry Wy
(e | SVCRE REN : S
SNRPN S SNRPN S nipn

chr9:74,455,893-74,495,579

NI IR T ‘\IHI
LR T T 1 Y

0

chr6:4,677,581-4,712,287
LTI B T

& TP
tidlvali. L M || 1 NS .
RN N TRV — ) 1 MO




Met read
Unmet read
CGC

Soma

CpG density -,

QOocyte 5SmC
Sperm 5mC

Soma 5mC

Soma Kdme3
Kdme3

QOocyte K27mes3
K36me2

K36me3
Gene

Soma Met read
Unmet read

CGC

CpG density
QOocyte 5mC
Sperm 5mC

Soma 5mC

Soma K4me3
K4me3

Oooyte K27me3
K36me2

K36me3
Gene

}

chr7:50,834,956-50,863, 760

HINIWMIRn N i e n
I L} 1 -

wy
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Figure S8. The putative paternal and maternal ICRs and their relationship with CGCs in bovine and porcine. The
UCSC genome browser view showing the putative paternal (A, shaded in purple) and maternal (B, shaded in light blue)
ICRs in bovine and porcine. Only germline ICRs conserved in mouse and human were considered. ICR positions for
human and mouse were obtained from previous studies and related data were independently processed in this study (24,
35). The GRB10 and HM13-MCTS2 ICRs in bovine and porcine were not found yet. Only MCTSI1, but not MCTS2, is
annotated and is shown in bovine and porcine. CGC, CpG density (1 kb bin), DNA methylation (5SmC) in oocyte, sperm
and somatic tissues (Soma) (human: liver (73); bovine: lung (74); porcine: muscle (78); mouse: liver (76)), H3K4me3
(K4me3), H3K27me3 (K27me3), H3K36me2 (K36me2) and H3K36me3 (K36me3) in oocyte around these ICRs are
shown. The dashed lines for CG density indicate the cutoff of 0.03 (100 kb bin) used for calling CGCs. Met read, reads
with all CpGs (at least 3) methylated; Unmet read, reads with all CpGs (at least 3) unmethylated (human: liver; bovine:
lung; porcine: muscle; mouse: liver).
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Figure S9. H3K36me2 and H3K36me3 in the oocytes and somatic cumulus cells (CCs) across mammals. (A) UCSC
genome browser views showing DNA methylation (SmC) in oocytes, two replicates of H3K36me2 (K36me2) and
H3K36me3 (K36me3) in FGOs of bovine, porcine and rat. H3K36me2 and H3K36me3 in cumulus cells (CCs) for bovine
and porcine are also shown. (B) The UCSC genome browser views (top) and scatterplots (bottom) showing the
comparison of H3K36me2 and H3K36me3 patterns in mouse FGOs in this study and a previous study (8), or in mESCs
in this study and a previous study (39). Scatterplots comparing H3K36me2 and H3K36me3 from the same study are also
shown. Data from previous studies were downloaded and processed independently in this study. (C) Scatterplots
comparing H3K36me2 and H3K36me3 in CCs for bovine and porcine (left). Boxplots showing the enrichment of
H3K36me2 and H3K36me3 in active gene bodies (red), inactive gene bodies (blue), and intergenic regions (green) in
CGCs and non-CGCs in CCs for bovine and porcine.
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Figure S10. Validation of H3K36me2 and H3K36me3 in porcine oocytes. (A) Competitive and calibrated ChIP-seq
(cChlIP) result of H3K36me2 (K36me?2) and H3K36me3 (K36me3) for porcine FGOs, with mESCs as references. A total
of 100 FGOs (2n, 4C) and 250 mESCs (2n, 2C) were mixed and subjected to STAR ChIP-seq for H3K36me2 and
H3K36me3. Sequencing reads were mapped separately to mouse and porcine genomes. Barplots showing the comparison
of cell numbers, read numbers, read per (cell number*ploidy) between porcine FGOs and mESCs (set as 1). UCSC
genome browser views (right) showing the comparison of H3K36me2 and H3K36me3 patterns in porcine FGOs and
mESCs obtained from pure samples (Ref) or mixed samples (cChIP). (B) Immunofluorescent staining showing the
abundance of H3K36me2 and H3K36me3 in porcine FGOs and mESCs. The oocytes are circled by white dashed lines.
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Figure S11. H3K36me2- and H3K36me3-correlated DNA methylation in the oocytes across mammals. (A) Barplot
showing the percentages of the genome enriched by H3K36me2 (red), H3K36me3 (blue) or both H3K36me2 and
H3K36me3 (green) in the oocytes of different species. (B) Violin plots showing the DNA methylation levels at regions
enriched by H3K36me2 (K36me2 enriched, red), H3K36me3 (K36me3 enriched, blue) or both H3K36me2 and
H3K36me3 (K36me2 & K36me3, green) in the oocytes across mammals. (C) Heatmap showing the expression of

H3K36me2/3 regulators in the oocytes across the five species.
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Figure S12. H3K27me3 and its relationship with other epigenetic marks in mammalian oocytes. (A) Barchart
showing the percentages of the genome covered by H3K27me3 (K27me3) in the oocytes among different species. The
somatic tissues (Soma) in each species are also similarly analyzed as controls. Arrow indicates the relatively lower
genome coverage of H3K27me3 in porcine FGOs. (B) Violin plots showing the distribution of CpG density, H3K27me3,
H3K4me3 (K4me3), H3K36me2 (K36me2), H3K36me3 (K36me3), PMDs and DNA methylation (SmC) along all
chromosomes in the oocytes of all five species. (C) UCSC browser views showing H3K27me3 on the whole chromosome
8 in the oocytes of all five species. The DNA methylation and CG density are also shown. (D) UCSC browser views
showing H3K27me3 in CGCs (left) and non-CGCs (right) in porcine FGOs and somatic cells (Soma). DNA methylation
and CG density are also shown. (E) Heatmaps showing the expression of H3K27me3 regulators in the oocyte and during
the preimplantation development of the five species. Note EED and SUZI2 are expressed but are excluded from nucleus
before the morula stage in bovine (30) (red box). (F) UCSC browser views (top) and heatmap (bottom, 10kb bin) showing
the H3K36me3 in wild type (+) and maternal Eed knockout (-) mouse FGOs. H3K27me3 in wild type FGOs is also
shown.
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Figure S13. H3K27me3 in mammalian oocytes and preimplantation embryos. (A) UCSC genome browser views
showing H3K27me3 (K27me3) enrichment around the Gata3 loci in the FGOs of all five species. DNA methylation in
oocytes and H3K27me3 in somatic tissues (Soma) are also shown. (B) Metaplots showing H3K27me3 enrichment in
PMDs, Polycomb group target gene (PcG) promoters (TSS =20kb) and HMDs in CGC (red) and non-CGC (blue) regions
in FGOs (left) and somatic tissues (Soma, right) for human, bovine and porcine. (C) Metaplots showing the enrichment
of H3K27me3 in PMDs, PcG promoters and HMDs in FGOs and early embryos among the five species (top). CGCs and
non-CGCs for porcine are also separately analyzed (bottom). FGO, full-grown oocyte; Bl, blastocyst; ICM, inner cell
mass; PMD, partially methylated domain; PcG, Polycomb group gene, HMD, highly methylated domain. CGC, CpG
continent.
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Figure S14. Dynamics of bivalency at PMD and developmental gene promoters during mammalian
preimplantation development. (A) Heatmaps showing the enrichment of H3K4me3 and H3K27me7 in the PMDs of
mammalian oocytes and their dynamics during mammalian early development. CG density and DNA methylation in
PMDs are also shown. FGO, full-grown oocyte; PMD, partially methylated domain; HMD, highly methylated domain;
1C, 1-cell embryo; 2C, late 2-cell embryo; 4C, 4-cell embryo; 8C, 8-cell embryo; 16C, 16-cell embryo; Mo, morula; Bl,
Blastocyst; ICM, inner cell mass. (B) UCSC genome browser views showing the dynamics of H3K4me3 (K4me3) and
H3K27me3 (K27me3) marks at a representative bivalent gene Foxal during preimplantation development of the five
species. The arrows indicate the promoter regions at ZGA. The PMD regions are shaded. (C) Heatmaps showing the
enrichment of H3K4me3 and H3K27me3 marks at bivalent genes from FGO to blastocyst in the five species.
Developmental genes are identified in the pluripotent stem cells of each species (Materials and Methods).
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Figure S15. H3K27me3 and gene expression at the Xist and Sfmbt2 loci during preimplantation development
among different species. The UCSC genome browser views showing the enrichment of H3K27me3 (K27me3) and gene
expression at Xist and Sfinbt2 loci from FGO to blastocyst in different species. Note the absence of H3K27me3 signals
at these two gene loci by ZGA in non-rodents.
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Figure S16. H3K4me3 in mammalian oocytes and preimplantation embryos. (A) Barplot showing the genome
coverage of distal H3K4me3 (K4me3) peaks in oocyte genomes among different species. Analysis results for the somatic
tissues (Soma) in each species are shown as controls. (B) Heatmaps showing the expression of H3K4me3 (K4me3)
regulators in the oocyte and during the preimplantation development of the five species. Red arrow notes the selective
expression of KDMJ5B in the oocytes of human but not other species. (C) Left, UCSC genome browser views showing
the enrichment of H3K4me3 (K4me3) at the promoter (Cdci6) and PMD regions in FGOs of all the five species.
H3K4me3 at the promoters and PMD regions are indicated by arrows and shades, respectively. Similar analyses for
somatic tissues or cells are shown as controls. Right, metaplots showing the DNA methylation (SmC) at PMDs, promoters,
and HMDs around HK genes that have upstream PMDs in oocytes among the five species oocytes (red line). The somatic
tissue (blue line) in each species is similarly analyzed as a control. (D) Metaplots showing the enrichment of H3K4me3
in PMDs, housekeeping gene promoters (TSS &=2.5kb) and HMDs in FGOs and early embryos among the five species.
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Figure S17. Exclusion of oocyte ncH3K27me3 from ncH3K4me3 domains in rodents. (A) The UCSC genome
browser view showing the distribution of H3K36me2 (K36me2), H3K36me3 (K36me3), H3K4me3 and H3K27me3
(K27me3), and the maternal and paternal RNA read count signals at a representative gene in cluster 2 (C2, identified in
Fig. 6h, where no H3K27me3 invasion is observed) in wild type (“+”) and maternal Setd? knockout (“-’) FGOs. PMD
region is shaded. The arrow indicated Fxyd4 gene locus. (B and C) The UCSC genome browser views (B) and heatmaps
(C, left and middle) showing the distribution of H3K4me3 (K4me3) and H3K27me3 (K27me3) in the paternal ICRs
(shaded) in wild type (“+”) and maternal Setd2 knockout (“-”’) mouse full-grown oocyte (FGO) and 1-cell (1C) embryo.
DNA methylation (5mC), H3K36me2 (K36me2) and H3K36me3 (K36me3) in wild type FGO are shown in the snapshots.
Expression of the paternally imprinted genes in wild type and Setd2 mutant 8C (C, right) is shown. Setd2 mutant 8C
embryos are derived from enucleated WT oocytes transferred with Sefd2 mKO chromatin (9).

Table S1. (separate file)
Public data used in this study

Table S2. (separate file)
Information for datasets generated in this study

Table S3. (separate file)
Genes located in CGCs in human, bovine and porcine

Table S4. (separate file)
The positions of putative maternal and paternal ICRs in bovine, porcine and rat.
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