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Figure S1 Relationship in samples.

(A) Principal component analysis (PCA) in samples; (B) sample
correlation analysis.

Figure S2 Overlapped differential expression genes (DEGs) in R3 and
RS oocytes compared with R1.

Figure S3 GO analysis of overlapped DEGs.

Left panel, the GO term; right panel, enrichment of DEGs in biological

process.

Figure S4 Enrichment analysis of genes in profile 0, 1, and 3.
(A-C) GO analysis of genes in profile 0, 1, and 3; (D-F) KEGG analysis
of genes in profile 0, 1, and 3.

Figure S5 Distribution of hyper-DMRs in genomic elements.

Figure S6 Methylation of DMRs analyzed using bisulfite sequencing.
The methylation level of DMR1, DMR2, DMR3, and DMR4 is further

analyzed using bisulfite sequencing; * p<0.05, ** p<0.01.
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Figure S1 Relationship in samples.

(A) Principal component analysis (PCA) in samples; (B) sample correlation analysis.
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Figure S2 Overlapped differential expression genes (DEGs) in R3 and R5 oocytes
compared with R1.
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Figure S3 GO analysis of overlapped DEGs.

Left panel, the GO term; right panel, enrichment of DEGs in biological process.



GO:0060468 prevention of polyspermy -
GO:0006102 isocitrate metabolic process

G0:0060467 negative regulation of fertilization

G0:0002741 positive regulation of cytokine |
secretion involved in immune response

G0:0007343 egg activation
G0O:0010644 cell communication by electrical coupling 1
G0:0051234 establishment of localization

GO:0006810 transport+

G0:0002739 regulation of cytokine secretion |
involved in immune response

GO:0006744 ubiguinone biosynthetic process
GO:0006743 ubiguinone metabolic process
G0:1901663 quinone biosynthetic process
GO:0009060 aerobic respiration
G0:0006174 dADP phosphorylation

G0:0006186 dGDP phosphorylation .

GO:0007072 positive regulation of transcription | :
involved in exit from mitosis

G0O:0008614 pyridoxine metabolic process .
G0:0008615 pyridoxine biosynthetic process-
G0:0042816 vitamin B6 metabolic process-
G0:0042819 vitamin B6 biosynthetic process

GOterm

0.00 025 050 0.75 1.00
RichFactor

C Profile 3

ProfileO Top 20 of GO Enrichment

GeneMNumber

® 10
® 20
@ 20

gvalue

=
-
[+ }]
e’
(@]
o (.2467444 o

Top 20 of GO Enrichment

G0:0045669 positive regulation of osteoblast differentiation 8

G0O:0071242 cellular response to ammonium ion -

G0:0042420 dopamine catabolic process+

GO:0045667 regulation of osteoblast differentiation 1
G0:0019614 catechol-containing compound catabolic process-
G0:0042424 catecholamine catabolic process

GO:0071277 cellular response to calcium ion+

G0:0019336 phenol-containing compound catabolic process 1

G0:0006616 SRP-dependent cotranslational protein |
targeting to membrane, translocation

GO:0071248 cellular response to metal ion 1
G0O:0042886 amide transport-

G0:0044699 single-organism processH
G0:0048513 animal organ development+
G0:0045778 positive regulation of ossification 1
GO:0030154 cell differentiation 1

GO:0042127 regulation of cell proliferation -
G0:0043627 response to estrogen -
G0:0071241 cellular response to inorganic substanceH
G0:0030316 osteoclast differentiation 1
G0:0001649 osteoblast differentiation 1

GOterm

GeneNumber

® 20
® 40
@ 5o

gvalue
0.21

0.20
0.19
0.18
0.17
0.16

01 02
RichFactor

0.0

6N Mumber of Gene

. EEE rumber of DEGs
“ = Rich Factor(0~1) .
Camgm™”

)

{ 5
P 62 E e
b4 19 T g
& %
b o L
E 5 = B

g

03 04

Prolfe 1

Metabolism
. Environmental Information Processing
B celular Processes
. Organismal Systems
. Human Diseases

-loglO(CQvalue)
{0.1.3]

(1.3.2]
) (25

® .o

B

Profile 1 Top 20 of GO Enrichment
G0:0022417 protein maturation by protein folding - &
G0:0006493 protein O-linked glycosylation{ @
G0:0000472 endonucleolytic cleavage to generate mature | L
5'-end of SSU-rRNA from (SSU-rRNA, 5.8S rRNA, LSU-rRNA)
GO:0000967 rRNA 5'-end processing 1 .
G0O:0034462 small-subunit processome assembly 1 .
G0:0034471 ncRNA 5'-end processing 1 .
G0O:0060310 regulation of elastin catabolic process . (ienih:;mher
GO0:0060311 negative regulation of elastin catabolic process . ® 15
G0:0090215 regulation of 1-phosphatidylinositol-4-phosphate | 4 ® 20
5-kinase activity ® 25
GO:0090216 positive regulation of 1-phosphatidylinositol-4-phosphate | ! @ o
5-kinase activity
G0O:0097692 histone H3-K4 monomethylation 1 » qvalue
G0:1902389 ceramide 1-phosphate transport- . 0.30
0.25
G0:1903432 regulation of TORC1 signaling{ @ 0.20
GO0:0006740 NADPH regeneration . gﬁ
G0:0045720 negative regulation of | . '
‘ integrin biosynthetic process
GO:0052047 interaction with other organism via secreted | i
substance involved in symbiotic interaction
G0:1904235 regulation of substrate-dependent | !
cell migration, cell attachment to substrate
G0:1904237 positive regulation of substrate-dependent | H
cell migration, cell attachment to substrate
G0:2001202 negative regulation of transforming | 1
growth factor-beta secretion
G0:0038202 TORCL1 signaling{ @
000 025 050 075 1.00
D c 3 32 2 8 ¢
kﬂﬁﬂ?ﬁlr:ﬂ { F’ i &
*aq! i
176 . {7} ;
~ i . L9
g L &
én % % P
>3 . {%‘? "
J%.? /!,’\.- "
0 Profile O
Jgg _,'5"
@ & 2 %{ AR
Iy Metabalism
J%I A8 — "; 13'3“ . Genetic Information Frocessing
&y " @ - - Cellular Processes
100 ' x % - Organismal Systems
— 100
10 T . BB Number of Gene E . Human Diseases
1 £ BECH number of DEGs ] - iﬂm
1000 o -loglo{Cvalue)
‘ W Rich Factor(0~1) T B 013
100
2 ‘ E* 100 (1.3.2]
10 =] ‘ oy
- @ 2.5
i
% ~. -‘ Py T ® -0
¥
- %, .- {10,15]
X @ s
AR @
"
&
&
F
& Profile 3
2
Metabolism

1 & — A
& , cantl - 10
10p =
10 ‘ % — 100
o . 66N Number of Gene
1 Ll BEGCE Number of DEGs —1
‘ W Rich Factor(0~1) ¥ 1.
100 ‘
g ‘ = ~ 100
iy »
._I iy~
g
@ %’ L
0
&
o
2
‘)\;‘) Q ﬁ ﬂ'\
g
:p o
b g o s
s . - B y %
w 70 197 ¥
S )
= i e
g§ 3 -~ g ®

. Environmental Information Processing
. Organismal Systems
. Human Diseases

-log10{Qvalue)
{0,1.3]
{1.3.2]

) (2.5]

® 10
@ o5



Figure S4 Enrichment analysis of genes in profile 0, 1, and 3.

(A-C) GO analysis of genes in profile 0, 1, and 3; (D-F) KEGG analysis of genes in profile
0, 1, and 3.
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Figure S5 Distribution of hyper-DMRs in genomic elements. * p<0.05, ** p<0.01.
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Figure S6 Methylation of DMRs analyzed using bisulfite sequencing.

The methylation level of DMR1, DMR2, DMR3, and DMR4 is further analyzed using
bisulfite sequencing; * p<0.05, ** p<0.01.



Table S1 Primer sequences for poly (A) tail assay.

Primers Sequence (5'to 3")
P1 GCGAGCTCCGCGGCCGCGTTTTTTTTTTTT
padi6-P2 TTGTTGCACTGGGTTGAAGG
padi6-P2-F GGGAGTTAGGGTCTCTCACATC
pabpc1l-P2 AAGCACCAGGGAGTTTGGTGAAGCTAAAGGAGTCATA
Cdk1-P2 TATTACACACCGGTCCCCTG
Eif6-P2 TTGATTGCCCAACCCTTCAC

Cops3-P2 CTGGCAAGTGTGAAGAGCG




Table S2 DEGs enriched in metabolic pathways in R3 oocytes compared with R1

Pathway . . o .
Pathway D K-id Genes K-id description
. LDH, ldh; L-lactate dehydrogenase
K00016 ncbi_16832(Ldhb)
[EC:1.1.1.27]
. SDHD, SDH4; succinate dehydrogenase
K00237 ncbi 66925(Sdhd) L .
(ubiquinone) membrane anchor subunit
. NNT; H+-translocating NAD(P)
K00323 ncbi 18115(Nnt)
- transhydrogenase [EC:1.6.1.2 7.1.1.1]
. UQCRFSI, RIP1, petA; ubiquinol-cytochrome ¢
K00411  ncbi_66694(Uqcrfs]) ) .
- reductase iron-sulfur subunit [EC:7.1.1.8]
) QCR10, UQCR; ubiquinol-cytochrome ¢
K00420  ncbi_66594(Uqerll) )
- reductase subunit 10
. phhA, PAH; phenylalanine-4-hydroxylase
K00500 ncbi_18478(Pah)
- [EC:1.14.16.1]
. gevT, AMT; aminomethyltransferase
K00605 ncbi 434437(Amt)
- [EC:2.1.2.10]
. GALNT; polypeptide
K00710  ncbi 108150(Galnt7) .
- N-acetylgalactosaminyltransferase [EC:2.4.1.41]
. GALNT; polypeptide
K00710  ncbi 108148(Galnt2) i
N-acetylgalactosaminyltransferase [EC:2.4.1.41]
B3GNT?2; N-acetyllactosaminide
Metabolic k001100 K00741 ncbi 53625(B3GNT2) beta-1,3-N-acetylglucosaminyltransferase
(1}
pathways [EC:2.4.1.149]
. ptkA, PFK; 6-phosphofructokinase 1
K00850 ncbi_56421(Ptkp)
[EC:2.7.1.11]
. dgkA, DGK; diacylglycerol kinase (ATP)
KO00901 ncbi 104418(DGKZ)
[EC:2.7.1.107]
K00939 ncbi_78801(Ak7) adk, AK; adenylate kinase [EC:2.7.4.3]
. PRPS, prsA; ribose-phosphate
K00948  ncbi_110639(Prps2) .
pyrophosphokinase [EC:2.7.6.1]
pgsA, PGS1;
K00995 ncbi_74451(Pgsl) CDP-diacylglycerol---glycerol-3-phosphate
3-phosphatidyltransferase [EC:2.7.8.5]
K01176 ncbi 11722(Amyl) AMY, amyA, malS; alpha-amylase [EC:3.2.1.1]
. MLYCD; malonyl-CoA decarboxylase
KO01578 ncbi_56690(Mlycd)
- [EC:4.1.1.9]
. speD, AMDI; S-adenosylmethionine
Ko1611 ncbi 11702(Amd1)
- decarboxylase [EC:4.1.1.50]
) ND4L; NADH-ubiquinone oxidoreductase chain
K03882  ncbi 17720(Mtnd4l))
- 4L [EC:7.1.1.2]
. NDUFAS; NADH dehydrogenase (ubiquinone)
K03949  ncbi 68202(Ndufa5)

1 alpha subcomplex subunit 5



K05605

K06210

K12235

K12670

K13485

K14085

K16816

K18086

ncbi_227095(Hibch)

ncbi_66454(Nmnatl)
ncbi_27364(Srr)

ncbi_13200(Ddost)

nebi_231903(Urad)

ncbi 110695(Aldh7al)

ncbi_66853(Pnpla2)

ncbi 97287(Mtmrl4)

HIBCH; 3-hydroxyisobutyryl-CoA hydrolase
[EC:3.1.2.4]

NMNAT; nicotinamide mononucleotide
adenylyltransferase [EC:2.7.7.1 2.7.7.18]
SRR; serine racemase [EC:5.1.1.18]

WBP1; oligosaccharyltransferase complex
subunit beta

PRHOXNB, URAD;
2-0x0-4-hydroxy-4-carboxy-5-ureidoimidazoline
decarboxylase [EC:4.1.1.97]

ALDH7A1; aldehyde dehydrogenase family 7
member Al [EC:1.2.1.31 1.2.1.8 1.2.1.3]
PNPLA2, ATGL; patatin-like phospholipase
domain-containing protein 2 [EC:3.1.1.3]
MTMR14; myotubularin-related protein 14
[EC:3.1.3.64 3.1.3.95]




Table S3 DEGs enriched in metabolic pathways in RS oocytes compared with R1

Pathway

Pathway
ID

K-id

Genes

K-id description

Metabolic
pathway

K01100

K00016

K00030

K00254

K00275

K00420

K00489

K00591

K00700

K00710

K00719

K00733

K00737

ncbi_16832(Ldhb)

ncbi_170718(1dh3B)

ncbi 56749(Dhodh)

ncbi_103711(Pnpo)

ncbi 66594(Uqcerl 1)

ncbi_13122(Cyp7al)

nebi_230027(Coq3)

ncbi_74185(Gbel)

ncbi_108150(Galnt7)

ncbi 26879(B3galntl)

ncbi_218271(B4galt7)

ncbi_ 17309(Mgat3)

LDH, 1dh; L-lactate
dehydrogenase [EC:1.1.1.27]
IDH3; isocitrate dehydrogenase
(NAD+) [EC:1.1.1.41]
DHODH, pyrD; dihydroorotate
dehydrogenase [EC:1.3.5.2]
pdxH, PNPO; pyridoxamine
5'-phosphate oxidase
[EC:1.4.3.5]

QCR10, UQCR;
ubiquinol-cytochrome c
reductase subunit 10

CYP7A1; cholesterol
7alpha-monooxygenase
[EC:1.14.14.23]

COQ3;
polyprenyldihydroxybenzoate
methyltransferase /
3-demethylubiquinol
3-O-methyltransferase
[EC:2.1.1.114 2.1.1.64]

GBE], glgB; 1,4-alpha-glucan
branching enzyme [EC:2.4.1.18]
GALNT; polypeptide
N-acetylgalactosaminyltransfera
se [EC:2.4.1.41]

B3GALNT1, B3GALTS3;
galactosylgalactosylglucosylcera
mide
beta-D-acetylgalactosaminyltran
sferase [EC:2.4.1.79]
B4GALT7; xylosylprotein
4-beta-galactosyltransferase
[EC:2.4.1.133]

MGATS3;
beta-1,4-mannosyl-glycoprotein
beta-1,4-N-acetylglucosaminyltr
ansferase [EC:2.4.1.144]



K00741

K00789

K01068

K01092

K01196

KO01581

KoO1611

Ko01681

K01897

K01908

K02129

K02130

K02131

K02147

K02266

K02321

ncbi_53625(B3GNT2)

ncbi 232087(Mat2a)

ncbi 171210(Acot2)

ncbi 55980(Impal)

ncbi_77559(AGL)

ncbi_ 18263(0del)

ncbi_100041585(Amd
2)

ncbi_11429(Aco2)

ncbi_74205(Acsl3)

ncbi 380660(Acss3)

ncbi 11958(AtpSme)

ncbi 57423(AtpSmf)

ncbi_11957(Atp5pf)

ncbi_ 11966(Atp6v1b2)

ncbi 12861(Cox6al)

ncbi_18969(Pola2)

B3GNT2; N-acetyllactosaminide
beta-1,3-N-acetylglucosaminyltr
ansferase [EC:2.4.1.149]

metK; S-adenosylmethionine
synthetase [EC:2.5.1.6]
ACOQOT1 2 4; acyl-coenzyme A
thioesterase 1/2/4 [EC:3.1.2.2]
E3.1.3.25, IMPA, suhB;
myo-inositol-1(or
4)-monophosphatase
[EC:3.1.3.25]

AGL; glycogen debranching
enzyme [EC:2.4.1.25 3.2.1.33]
E4.1.1.17, ODCI1, speC, speF;
ornithine decarboxylase
[EC:4.1.1.17]

speD, AMDI;
S-adenosylmethionine
decarboxylase [EC:4.1.1.50]
ACQO, acnA; aconitate hydratase
[EC:4.2.1.3]

ACSL, fadD; long-chain
acyl-CoA synthetase
[EC:6.2.1.3]

ACSS3, prpE; propionyl-CoA
synthetase [EC:6.2.1.17]
ATPeFOE, ATPSI; F-type
H+-transporting ATPase subunit
e

ATPeFOF, ATP5J2; F-type
H+-transporting ATPase subunit
f

ATPeFOF6, ATP5J; F-type
H-+-transporting ATPase subunit
6

ATPeV1B, ATP6B; V-type
H-+-transporting ATPase subunit
B

COX6A; cytochrome c oxidase
subunit 6a

POLA2; DNA polymerase alpha
subunit B



K02327

K02564

K03017

K03662

K03843

K03847

K03882

K03939

K04710

K05285

K06127

K06210

K07413

ncbi_18971(Poldl)

ncbi 26384(Gnpdal)

ncbi_69920(POLR2I)

ncbi 54411(Atp6apl)

ncbi 56737(Alg2)

ncbi_223774(Algl2)

ncbi_17720(Mtnd4l))

ncbi_407785(Ndufs6)

ncbi 76893(Cers2)

ncbi_27392(Pign)

ncbi_ 52064(Coqs)

ncbi 66454(Nmnatl)

ncbi 226143(Cyp2c23
)

POLD1; DNA polymerase delta
subunit 1 [EC:2.7.7.7]

nagB, GNPDA;
glucosamine-6-phosphate
deaminase [EC:3.5.99.6]
RPB9, POLR2I; DNA-directed
RNA polymerase II subunit
RPB9

ATPeVSI1, ATP6S1; V-type
H+-transporting ATPase S1
subunit

ALG2;
alpha-1,3/alpha-1,6-mannosyltra
nsferase [EC:2.4.1.132
2.4.1.257]

ALG12;
alpha-1,6-mannosyltransferase
[EC:2.4.1.260]

NDA4L; NADH-ubiquinone
oxidoreductase chain 4L
[EC:7.1.1.2]

NDUFS6; NADH
dehydrogenase (ubiquinone)
Fe-S protein 6

CERS1 2 3 4 LASS1 2 3 4;
ceramide synthetase
[EC:2.3.1.24]

PIGN; GPI ethanolamine
phosphate transferase 1
[EC:2.7.-.-]

COQs5;
2-methoxy-6-polyprenyl-1,4-ben
zoquinol methylase
[EC:2.1.1.201]

NMNAT; nicotinamide
mononucleotide
adenylyltransferase [EC:2.7.7.1
2.7.7.18]

CYP2C; cytochrome P450
family 2 subfamily C
[EC:1.14.14.1]



MECR, NRBF1; mitochondrial

K07512 ncbi 26922(Mecr) enoyl-{acyl-carrier protein]

- reductase / trans-2-enoyl-CoA

reductase [EC:1.3.1.- 1.3.1.38]
WBP1;

K12670 ncbi_13200(Ddost) oligosaccharyltransferase
complex subunit beta
LPCATI1 2;
lysophosphatidylcholine

K13510 ncbi_210992(Lpcatl) acyltransferase / lyso-PAF
acetyltransferase [EC:2.3.1.23
2.3.1.67]
PNPLA3; patatin-like

K13534 ncbi 116939(Pnpla3)  Prospholipase _
domain-containing protein 3
[EC:3.1.1.32.3.1.-]
ALDH7A1; aldehyde

K14085 ncbi 110695(Aldh7al) dehydrogenase family 7 member
A1 [EC:1.2.1.31 1.2.1.8 1.2.1.3]
PTGES3; cytosolic

K15730 ncbi 56351(Ptges3) prostaglandin-E synthase
[EC:5.3.99.3]
MTMR 14; myotubularin-related
protein 14 [EC:3.1.3.64 3.1.3.95]
AKO9;

K18533 ncbi 633979(AK9) adenylate/nucleoside-diphosphat
e kinase [EC:2.7.4.3 2.7.4.6]

K18086 ncbi 97287(Mtmrl4)




