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Figure S1. (A) Schematic diagram demonstrating the generation of GC-specific Jmjd3 knockout (GC-
Jmjd3KO) mouse. Jmjd3-loxPfloxflox females were crossed with Amhr2-Cre males and thereafter, the Amhr2-
Cre/+;Jmjd3-loxPflox* females were backcrossed with Jmjd3-loxPfloxflox males to generate female heterozygous
control Amhr2-Cre/+;Jmjd3-loxPfox* mice and Amhr2-Cre/+;Jmjd3-loxPfloxflox mice conditionally deleted for
Jmjd3 in the GCs. (B) Floxed region in Jmjd3 allele as well as Cre were detected by genomic DNA PCR. A
biological replicate is shown for wild-type (Wt), heterozygous (Het) and GC-Jmjd3KO, using genomic DNA
purified from granulosa cells of each mouse.
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Figure S2. (A) Average length of estrous cycle determined by vaginal smears taken daily over a
period of 2 weeks in 8-9 and 20-22 weeks old heterozygous (Het) and GC-Jmjd3KO mice. (C)
Number of days heterozygous (Het) and GC-Jmjd3KO mice (8-9 and 20-22 weeks old) spent in each
stage of estrous cycle. Data are represented as mean = SEM (n = 6 mice, *p< 0.01 vs Het, using

Student's t test).
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Fig S3: Ovarian Morphology. Representative hematoxylin and eosin-stained ovarian
sections from 4, 8-9 and 30-32-weeks old Wt, heterozygous (Het) litter mate and GC-
Jmjd3KO mice (n = 3). 5 ym paraffin-embedded ovarian sections were taken at 30 um
intervals to determine ovarian morphology. A-Antral follicle, CL-Corpus luteum and

* - Atretic follicles.
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Fig S4: (A) Sample similarity assessment of RNA-Seq data in granulosa cells isolated from Wt and GC-
Jmjd3KO mice. (B) Volcano plot: Representing the global transcriptional change across the groups
compared. Each data point in the scatter plot represents a gene. Genes with an adjusted P < 0.05 and a
log2 fold change = 1 and < -1 are indicated by red dots.
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Figure S5. Knockdown of Jmjd3 promotes mitochondrial dysfunction. (A) Relative expression of Jmjd3 mRNA in granulosa cells
treated with non-specific control siRNA (Nsp) or Jmjd3 siRNA. The mRNA levels were measured by quantitative real-time PCR and
normalized to Rp/19 mRNA using the AACt method. Results are represented as means + SEM (n = 6, *p<0.01 vs Wt using Student’s t-
test). (B) Representative pictures primary granulosa cell cultures treated with non-specific control siRNA (Nsp) or Jmjd3 siRNA and
labeled with JC-1dye to measue mitochondrial membrane potential (Scale bar =100 ym). Bar graph represents the quantification of the
JC-1 red-to-green ratio. Data are represented as mean = SEM (n=6, *p< 0.05 vs Nsp control using Student’s t-test). (C) ATP levels were
measured in GCs treated with non-specific control siRNA and Jmjd3 siRNA. Data are represented as mean + SEM (n= 6; *p <0.01 vs Nsp
siRNA using Student’s t-test). (D) Oxygen consumption rates (OCR) in granulosa cells treated with Nsp or Jmjd3 siRNA. Glucose oxidase
and Antimycin A were used as positive and negative controls, respectively. Data are represented as mean + SEM (n= 6; *p <0.01 vs Nsp
control using one-way ANOVA, followed by Dunnett's multiple comparison test). (E) Effect of siRNA-mediated knockdown of Jmjd3 in
primary mouse granulosa cell cultures on Lif and Ctnnb1 mRNA levels. Data are displayed as mean + SEM (n = 6 experiments and for
each experiment granulosa cells isolated from 2 mice were pooled together) and normalized to Rp/719 (*p< 0.01 vs Nsp control using
Student’s t-test). (F) Representative Western blot of phosphorylated-STAT3 (p-STAT3, Tyr705) and total STAT3 levels in primary
granulosa cell cultures from Wt mice treated with Lif-specific or non-specific (Nsp) siRNA (n=3).



Fig S6: List of (A) antibodies, (B) Tagman RT-PCR primers, (C) SiRNAs and (D) ChiP primers used in this study.

B. TagMan Gene Expression Assay

A. Antibody list primers list
Target protein | Antibody name Dilution | Manufacturer and Cat No. Gene Assay Identification Number
Name
1:1000 for
Jmjd3 MmO01332680_m1
WB
_— . &
JMJD3 Rabbit anti-JMJD3 P Sigma (SAB3500956) Adoyapt Mm00437433_m 1
IHC/F upkia Mm01176594_g1
GAPDH Rabbit anti-GAPDH |  1:1000 | Cell Signal Technology(5174S) Myl Mm00659043_m1
mt-nd3 MmO04225292_g1
Acetylated-Lysine Rabbit anti- N y "
Antibody Acetylated-ysine | 11900 | Cell Signal 1§)| | mtnd4l Mm04225306_g1
Lif MmO00434762_g1
i M 2131_m1
BAK Rabbit anti-BAK | 1:1000 | Cell Signal S) Sirt3 m00452131_m
Ctnnb1 Mm00483029_g1
Rpl19 Mm02601633_g1
BAX Rabbit anti-BAX 1:1000 Cell Signal Technology(2772S)
C. siRNA list
BMF Rabbit anti-BMF 1:1000 | Cell Signal Technology(5889S) Gene Name Cat No. Manufacturer
Mouse kdm6b M-063799-01-
(Jmjd3) 0005 Dharmacon
p53 Rabbit anti-p53 1:1000 | Cell Signal Technology(9282S) | | mouse Lif SIRNA MMJS;:—“- Dharmacon
M-040628-00- Dharmacon
1 ug per Mouse Ctnnb1 0005
196 Rabbit-IgG antibody | ChIP Invitrogen (49-2024) Non targeting pool| D-001810-10-05 |  Dharmacon
reaction
p-STAT3(Tyr705) | Rabbit anti-pSTAT3 1:1000 | Cell Signal Technology(9145S)
STAT3 Mouse anti-STAT3 1:1000 | Cell Signal Technology(9139S)
D. ChIP primer list

Target I

F: 5-CCCCAAGTTTTCCACGAGCA-3'
'-CGTGAACAGCCCTGGTGAGA-3'

H3K27me3 enrichment site - My/1

H3K27me3 enrichment site- UpkTa

H3K27me3 enrichment site- Adycap1

‘GCACCTTGCCCTCAATTCC-3'
TTTGGAGGCAGAGGGAGGA-3'

H3K27me3 enrichment site- Lif

H3K27me3 enrichment site- Ctnnb1

-GAAAGTAGTCCCCGCCAGTCC-3'




Dataset 1: List of differentially expressed genes WT vs KO
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