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Figure S1. Effects of metallic compounds with different concentrations on the
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activation of primordial follicles in cultured mouse ovaries. The ovaries from 3
dpp mice were cultured in the medium (control) or the medium supplemented with

AlCI3, TG, CrCls, CsHsK2012Sb2, MnClz2, FeCls, CoClz, NiCl2, CuClz, ZnSOs4,



NaAsOz2, Na2SeOs, NaxMoOs4, CdClz, KIO3, GdCIs or Pb(CH3CO2)2 with indicated
concentrations for 4 days. A—Q, The number of primordial follicles (PF) and growing
follicles (GF) in the different treatments. All the experiments were independently
repeated three times. Bars indicate the mean=+SD. *p<0.05, **p<0.01, and

*xk < 0.001.
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Figure S2. Effects of metallic compounds on the activation of primordial follicles
in cultured mouse ovaries. The ovaries from 3 dpp mice were cultured in the
medium (control), supplemented with 5 uM AICIs, 0.05 uM TG, 5 uM CrCls, 25 uM
CsH4K2012Sb2, 200 uM MnClz, 15 uM FeCls, 150 uM CoClz, 150 uM NiClz, 50 uM
CuClz, 35 uM ZnSO4, 1 uM NaAsOz, 2 uM NazSeOs, 25 uM NaaMoOs4, 1 uM CdCla,
150 uM K103, 20 uM GdCl3 or 10 uM Pb(CH3CO:2)2 for 4 days. A—B, Morphological
comparison of ovaries (A) and the number of primordial and growing follicles (B) in
the different treatments. Nuclei was stained with hematoxylin. Red arrows, growing

follicles. All the experiments were independently repeated three times, and the
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representative images are presented. Scale bars, 50 um. Bars indicate the mean + SD.

*p <0.05, **p<0.01, and ***p <0.001.
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Figure S3. The metallic compounds promote the proliferation of granulosa cells
in cultured mouse ovaries. The ovaries from 3 dpp mice were cultured in the
medium (control), or the medium supplemented with 0.05 uM TG, 5 uM CrCls, 200
uM MnClz, 15 pM FeCls or 35 uM ZnSOs4 for 2 days. Immunofluorescence staining
of PCNA, Ki-67, BrdU, and Cleaved Caspase-3 (green) in the different treatments.
FOXL2, red; DAPI, blue. The amplified views of the boxed area are shown in Figure

2D. Scale bars, 50 um.
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Primordial follicles Growing follicles Atretic follicles
Figure S4. Subsequent development of follicles activated by the metallic
compounds. The ovaries from 3 dpp mice were cultured in the medium (control), or
the medium supplemented with TG, CrCl3, MnClz, FeCls or ZnSO4 for 4 days and
then in the drug-free medium for another 4 days. A—B, Morphological comparison of
ovaries (A) and the number of primordial, growing and atretic follicles (B) in the
different treatments. Nuclei was stained with hematoxylin. Red arrows, growing
follicles; yellow arrows, atretic follicles. All the experiments were independently
repeated five times, and the representative images are presented. Scale bars, 50 pm.

Bars indicate the mean + SD. *p <0.05, and ***p <0.001.
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Figure S5. Effects of the metallic compounds on the development of mouse
follicles. The ovaries from 3 dpp mice were cultured in the medium (control), or the
medium supplemented with TG, CrCl3, MnClz, FeCls or ZnSOs4 for 4 days and then in
the drug-free medium for another 4 days. A, Immunofluorescence staining of PCNA,

Ki-67, and Cleaved Caspase-3 (green) in the different treatments. DAPI, blue. B, The



number of somatic cells with PCNA- and Ki-67-positive signals, and the number of
cells with Cleaved Caspase-3-positive signals in the different treatments. All the
experiments were independently repeated five times, and the representative images
are presented. Scale bars, 50 um. Bars indicate the mean + SD. *p <0.05, **p <0.01,

and ***p <0.001.
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Figure S6. Effects of the metallic compounds on the intensities of p-mTOR and
p-Akt fluorescent signals in cultured mouse ovaries. The ovaries from 3 dpp mice

were cultured in the medium (control), or the medium supplemented with TG, CrCls,
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MnClz, FeCls or ZnSOs4 for indicated time. A, Immunofluorescence staining of
p-mTOR and p-Akt (green) in the different treatments. FOXL2/DDX4, red; DAPI,
blue. B-C, The intensities of p-mTOR (B) and p-Akt (C) fluorescent signals in
granulosa cells (GC) and oocytes (OO) of primordial follicles (PF) and primary
follicles (PrF). All the experiments were independently repeated three times, and the
representative images are presented. Scale bars, 50 um. Bars indicate the mean + SD.

*p <0.05, **p<0.01, and ***p <0.001.
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Figure S7. Effects of 2-DG on the metallic compound-decreased p-AMPK levels
in cultured mouse ovaries. The ovaries from 3 dpp mice were cultured in the
medium (control), or the medium supplemented with TG, CrCls, MnCl2, FeCls,
ZnS0O4 and/or 2-DG (5mM) for indicated time. A—B, The protein levels of p-AMPK
in the different treatments. MC, metallic compounds. All the experiments were
independently repeated three times, and the representative images are presented. Bars

indicate the mean + SD. *p <0.05, and **p <0.01.
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Figure S8. Effects of 2-DG and ISCKO03 on the metallic compound-promoted
FOXO3a nuclear export in the oocytes. The ovaries from 3 dpp mice were cultured
in the medium (control), supplemented with TG, CrCls, MnClz, FeCls, ZnSOs, 2-DG
and/or ISCKO03 (2.5 uM) for 2 days. The localization of FOXO3a (green) was shown
in oocyte cytoplasm or nuclear in the different treatments. The amplified views of the
boxed area are shown in Figure 4F. DDX4, red; DAPI, blue. All the experiments were
independently repeated five times, and the representative images are presented. Scale

bars, 50 um.
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Figure S9. Effects of 2-DG and ISCKO03 on the metallic compound-promoted
primordial follicle activation in cultured mouse ovaries. The ovaries from 3 dpp
mice were cultured in the medium (control) or the medium supplemented with TG,
CrCIs, MnClz, FeCls, ZnSOs4, 2-DG and/or ISCKO03 for 2 days. A-B, Morphological
comparison of ovaries (A) and the number of primordial and growing follicles (B) in
the different treatments. Nuclei was stained with hematoxylin. Red arrows, growing
follicles. All the experiments were independently repeated five times, and the
representative images are presented. Scale bars, 50 um. Bars indicate the mean + SD.

%p<0.05 and ***p < 0.001.

14



A B 15
ISCKO3 - + -+ - + kDa 0 3h 6h 48 h
o [ ] (g 5800
205
B-actin [ | a——— |-~|_40 @ g
3h 6h 48 h 0.0

S S O
FE PF P
N\ \ N\

Figure S10. Effects of ISCKO03 on KIT levels. The ovaries from 3 dpp mice were
cultured in the medium (control), or the medium supplemented with ISCKO03 for
indicated time. A-B, The protein levels of KIT in the different time. All the

experiments were independently repeated three times, and the representative images

are presented. Bars indicate the mean & SD.
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Figure S11. Effects of the metallic compounds on ion concentrations of serum
and primordial follicle activation in adolescent mice. The mice were fed normal
water or the water supplemented with 0.35 uM TG, 25 uM CrCl3, 800 uM MnClz, 65
uM FeCls or 200 uM ZnSOs4 for one week, and then the serum and ovaries were
collected. A—D, The metal ion concentration in the serum of adolescent mice. E, The
proportion of primordial, primary, secondary and antral follicles. All the experiments
were independently repeated three or five times, and the representative images are

presented. Bars indicate the mean + SD. *p <0.05, **p <0.01, and ***p <0.001.
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Figure S12. Effects of the metallic compounds on mouse weight and organs in
adolescent mice. The mice were fed normal water or the water supplemented with
TG, CrCls, MnClz, FeCls or ZnSOs for one week, and then the organs were collected.
A, The ovarian morphologies of adolescent mice in different treatments. B,
Morphological comparison of liver, spleen, kidney and small intestine. C, The weight
change in the different treatments. All the experiments were independently repeated
three or five times, and the representative images are presented. Scale bars, 50 um.

Bars indicate the mean + SD.
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Figure S13. Effects of the metallic compounds on primordial follicle activation
and mouse weight in aged mouse. The mice were fed normal water or the water
supplemented with TG, CrCls, MnClz, FeCls or ZnSO4 for one week (A—B), and/ or
then fed with normal water for further 3 weeks (C). A, The proportion of primordial,
primary, secondary, early antral and late antral follicles, and corpus luteum in the
different treatment of aged mice. B-C, The weight change in different treatments of
aged mice. All the experiments were independently repeated five times. Bars indicate

the mean £ SD. *p <0.05.
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Figure S14. Uncropped scans of the western blotting results in Figure 1, 2 and 3.
A-C, The blots in the black dashed line boxes were used in Figure 1D (A), 2B (B)

and 3A (C).

19



A TG MnCl, FeCl, ZnSO,
MC - + -+ - + - + kDa

B TG CrCly MnCl, FeCl, ZnS0o,

FOXO3a |, =

B-actin r -

D
ISCKO3 - + - +

KIT

B-actin - - i

3h

E TG CrCl, MnCl, FeCl, Zns0,

- -+ + - -+ + - -+ +
-+ -+ kDa

MC
ISCK03

FOXO3a | {

B-actin

Figure S15. Uncropped scans of the western blotting results in Figure 4, S7 and
S10. A-E, The blots in the black dashed line boxes were used in Figure 4A (A), STA

(B), 4B (C), S10A (D), and 4D (E).
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Figure S16. Uncropped scans of the western blotting results in Figure 6 and 9. A—

D, The blots in the black dashed line boxes were used in Figure 6E (A), 6F (B), 9C (C)
and 9D (D).
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Supplementary Tables

Table S1. List of primary antibodies used in immune detection in this study.

Catalog Dilution
Antibody Source Host

Code IF WB
Akt 4691 Cell Signaling Technology  Rabbit — 1:1000
p-Akt 4060 Cell Signaling Technology = Rabbit 1:200 1:1000
AMPK ab131512 Abcam Rabbit — 1:1000
p-AMPK 2535 Cell Signaling Technology = Rabbit — 1:1000
BrdU ab1893 Abcam Sheep 1:200 —
BAX 50599-2-Ig  Proteintech Rabbit — 1:1000
BCL2 26593-1-AP  Proteintech Rabbit — 1:1000
Cleaved

9664 Cell Signaling Technology  Rabbit 1:50 1:1000
Caspase-3
DDX4 ab27591 Abcam Mouse 1:200 1:1000
FOXL2 NB100-1277 Novus Biologicals Goat 1:300 —
FOXO3a 12829 Cell Signaling Technology  Rabbit 1:100 1:1000
p-FOXO03a ab26649 Abcam Rabbit — 1:1000
GLUT4 ab33780 Abcam Rabbit — 1:1000
HK1 ab150423 Abcam Rabbit — 1:1000
Ki-67 9129s Cell Signaling Technology  Rabbit 1:100 —
KIT AF1356-SP  R&D Systems Goat — 1:1000
KITL sc-13126 Santa Cruz Biotechnology =~ Mouse — 1:1000
mTOR 2972 Cell Signaling Technology = Rabbit — 1:1000
p-mTOR 2971 Cell Signaling Technology  Rabbit 1:200 1:1000
PCNA 2586 Cell Signaling Technology = Mouse 1:100 1:1000
PKM2 4053 Cell Signaling Technology = Rabbit — 1:1000
a-Tubulin  ab195887 Abcam Mouse 1:300 —
B-actin 4967 Cell Signaling Technology = Rabbit — 1:1000

IF: Immunofluorescence; WB: Western blotting
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Table S2. Primers for QRT-PCR used in this study.

Genes

Forwards (5°-3°)

Backwards (5°-3”)

Atf5
Bax
Bcl2
Caspase-3
Enol
Gdfy
Jak3
Junb
Ki-67
Kitl
Ldha
Mt
Nuch?
P3hl
Pcna
Rpl19
Timpl
Trib3
Zp3

TGGGCTGGCTCGTAGACTAT
TTTCATCCAGGATCGAGCAGG
CTACCGTCGTGACTTCGCA
CCGGTTACTATTCCTGGAGA
TGCGTCCACTGGCATCTAC
TCTTAGTAGCCTTAGCTCTCAGG
CCATCACGTTAGACTTTGCCA
TCACGACGACTCTTACGCAG
ATCATTGACCGCTCCTTTAGGT
GAATCTCCGAAGAGGCCAGAA
TGTCTCCAGCAAAGACTACTGT
AAGAGTGAGTTGGGACACCTT
GGACAAGACCAAAGTACACAACA
AACAGAAGTCGGAACGCGAAA
CGGCGTGAACCTGCAGAGCA
CTGAAGGTCAAAGGGAATGTGTTC
GCAACTCGGACCTGGTCATAA
GCAAAGCGGCTGATGTCTG
CCTCAGGACTAACCGTGTGGA

GTCATCCAATCAGAGAAGCCG
GCAAAGTAGAAGAGGGCAACCAC
TACCCAGCCTCCGTTATCC
TAACACGAGTGAGGATGTGC
CAGAGCAGGCGCAATAGTTTTA
TGTCAGTCCCATCTACAGGCA
GGCGGAGAATATAGGTGCCTG
CCTTGAGACCCCGATAGGGA
GCTCGCCTTGATGGTTCCT
GCTGCAACAGGGGGTAACAT
GACTGTACTTGACAATGTTGGGA
CGAGACAATACAATGGCCTCC
CCGCTCCTTATCTCCTCTATGT
TCCACGAGGGTCTCGATCTC
GGTTGCGGTCGCAGCGGTAT
TGGTCAGCCAGGAGCTTCTTG
CGGCCCGTGATGAGAAACT
AGAGTCGTGGAATGGGTATCTG
CCATCAGGCGAAGAGAGAAAG
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