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Supplemental Figure 1. Global PMOS induction of metabolic traits. A-C, Cardiac ejection
fraction (A), fat mass (B), and glucose disposal rate, measured as area under the curve during
glucose tolerance testing (C), in control and letrozole-induced PMOS mice. Points represent
individual mice; boxes show the median and interquartile range, and whiskers extend to 1.5x the
interquartile range. P values were determined by unpaired 2-tailed Student’s t test.

Supplemental Figure 2. Conserved depot-specific adipose landscape of PMOS. A, Number
of differentially expressed genes in ovary and adipose tissue from PMOS mice compared with
control mice. Bars indicate genes suppressed or induced in each tissue. B, Top enriched
pathways among adipose PMOS-associated differentially expressed genes, shown by log2 fold
change in PMOS relative to control mice. Color indicates FDR. C, Intersection of differentially
expressed genes between mouse PMOS gonadal adipose tissue and human PMOS subcutaneous
adipose tissue or visceral adipose tissue. D, Gene Ontology overrepresentation analysis of gene
sets identified from the intersections shown in C. Dot size indicates gene ratio, and color
indicates adjusted P value.



1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118

Supplemental Figure 3. Integration of conserved PMOS adipose genes with single-cell and
genome-wide association datasets prioritizes molecular links between PMOS,
cardiovascular disease, and type 2 diabetes. A, Overlap of PMOS-associated adipose
differentially expressed genes across mouse adipose tissue and human subcutaneous or visceral
adipose tissue. B, Single-cell localization of core conserved PMOS adipose differentially
expressed genes across female adipose cell populations. C, Colocalization of conserved PMOS
adipose genes with human type 2 diabetes-associated genes. D, Gene network centered on
GNPDA?2 in visceral adipose pre-adipocytes, highlighting connected pathways related to protein
folding and exoribonuclease activity. E, Colocalization of conserved PMOS adipose genes with
human cardiovascular disease-associated genes. F, Gene network centered on 7NS/ in mature
subcutaneous adipocytes, highlighting connected pathways related to ribosomal and extracellular
matrix remodeling. Gene network node size indicates gene count, and color indicates correlation
coefficient.

Supplemental Figure 4. Gene set enrichment analysis of ovarian transcriptomic profiles
reveals distinct and shared biological processes in PMOS and aging. A-C, Gene Ontology
enrichment analysis of ovarian transcriptomic signatures showing biological processes associated
with aging-specific genes (A), genes shared between aging and PMOS (B), and PMOS-specific
genes (C). Terms are separated by upregulated and downregulated gene sets. Dot size indicates
gene count, dot color indicates P value, and the x-axis shows gene ratio.

Supplemental Figure 5. Hormonal and metabolic phenotyping across genetically diverse
PMOS mice treated with H3B-8800. A and B, Serum testosterone (A) and blood glucose (B)
measured at baseline, week 2, and the vehicle/H3B-8800 comparison time point in letrozole-
induced PMOS mice across C3H/HelJ, C57BL/6J, FVB/NJ, and BALB/cJ strains. Baseline and
week 2 measurements were collected before H3B-8800 treatment initiation and are shown by
strain to reflect responses to letrozole exposure; the final time point is shown by treatment group
to compare PMOS + vehicle and PMOS + H3B-8800 mice. C, Body weight gain, calculated as
percent change from baseline, across baseline, week 2, and the final treatment time point. D,
Daily food intake measured across the same time points. E, Glucose tolerance test area under the
curve (GTT AUC). F and G, Subcutaneous white adipose tissue (sSWAT) weight (F) and gonadal
white adipose tissue (gWAT) weight (G). Where treatment groups are shown, dark colors
indicate PMOS + vehicle and light colors indicate PMOS + H3B-8800 within each strain:
C3H/Hel, green; C57BL/6J, orange; FVB/NJ, blue; and BALB/cJ, pink. Vehicle and H3B-8800
comparisons were performed 3 weeks after initiation of vehicle or H3B-8800 treatment,
following 3 weeks of letrozole-induced PMOS induction. Points represent individual mice; bars
show mean = SEM. Sample sizes vary by assay and are indicated by individual data points, with
n = 3-8 mice per strain per treatment group. For D, ANOVA P values are shown above each
time point, and different letters indicate significant strain differences by post hoc multiple-
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comparison testing. For E-G, P values were determined by unpaired two-tailed Student’s t tests
comparing vehicle and H3B-8800 treatment within each strain.

Supplemental Figure 6. Ovarian morphology across genetically diverse mouse models of
PMOS treated with H3B-8800. A, Primordial follicle, B, primary follicle, C, secondary follicle,
D, antral follicle, E, corpus luteum, and F, cyst counts across C3H/HelJ (green), C57BL/6J
(orange), FVB/NIJ (blue), and BALB/cJ (pink) mice treated with vehicle (dark color) or H3B-
8800 (light color) under letrozole-induced PMOS-like conditions (n = 2-8 mice per strain per
treatment group). Data are shown as mean + SEM. Statistical comparisons were performed using
unpaired two-tailed t-tests within each strain.

Supplemental Figure 7. Compound enrichment scores for PMOS trait-correlated ovarian
gene networks. Z-score heatmap showing prioritization of drug classes based on network-based
enrichment of drug-induced transcriptomic signatures relative to ovarian gene sets associated
with PMOS-related cardiometabolic traits, including glucose area under the curve, ejection
fraction, fat mass, and cardiac output. The mean Z score summarizes enrichment across traits.
Drug class annotations are shown on the right. Enrichment scores were computed using the
PharmOmics platform.

Supplemental Figure 8. Tissue-specific transcriptional and splicing alterations in PMOS
mice treated with H3B-8800. A and B, Overlap of upregulated (A) and downregulated (B)
differentially expressed genes across ovary, gonadal white adipose tissue, and subcutaneous
white adipose tissue in PMOS mice treated with H3B-8800 versus vehicle. C-E, Overlap
between differentially spliced genes and differentially expressed genes in ovary (C), gonadal
white adipose tissue (D), and subcutaneous white adipose tissue (E). F and G, Alternative
splicing event types among differentially expressed genes in gonadal white adipose tissue (F)
and subcutaneous white adipose tissue (G). Bar heights indicate the number of differentially
expressed genes associated with each splicing event combination, and the horizontal bars
indicate the total number of genes per splicing event type. Differential expression was assessed
using limma, and alternative splicing events were identified using rMATS.

Table Legends
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Supplemental Table 1. Phenotypic traits measured in the mouse study. Summary of the
metabolic, cardiac, hormonal, and reproductive traits measured across the genetically diverse
mouse cohort for each strain.

Supplemental Table 2. Ovarian RNA-seq differential expression analysis comparing PMOS
and control mice. Differential expression results from ovarian RNA-seq comparing PMOS
versus control mice.

Supplemental Table 3. Marker genes used for ovarian single-cell deconvolution. Cell-type
marker genes used to estimate ovarian cell-type-specific transcriptional signatures.

Supplemental Table 4. Comparison of ovarian cancer prediction models. Comparison of
cancer prediction robustness between the model developed from ovarian size variation and
previously published models developed to predict ovarian cancer outcomes. Study references are
shown as PubMed IDs.

Supplemental Table 5. Adipose RNA-seq differential expression analysis comparing PMOS
and control mice. Differential expression results from adipose tissue RNA-seq comparing
PMOS versus control mice.

Supplemental Table 6. RNA-seq differential expression analysis comparing H3B-8800 and
vehicle treatment. Differential expression results from ovary and adipose tissues comparing
H3B-8800-treated versus vehicle-treated PMOS mice.

Supplemental Table 7. KGN cell RNA-seq differential expression analysis comparing DHT
and control treatment. Differential expression results from human KGN granulosa cells
comparing DHT-treated versus control conditions.
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