Supplemental Materials

Figure S1. Quality control for spatial transcriptome data of NHP ovarian aging.

(A) H&E staining (top) and spot type annotation of spatial transcriptomic data (bottom) for all
samples in this study.

(B) Spatial visualization showing the number of genes detected in each spot of all samples.

(C) Bar plot showing the number of genes detected in each spot of all samples.

(D) Bar plot showing the mean reads of each spot for all samples.

(E) Bar plot showing the spot number for all samples.

Figure S2. Spatial expression of marker genes for major spot types in monkey ovary.

Figure S3. CD31 immunofluorescence staining of ovaries from young and old monkeys.
Representative images are shown on the left. Scale bars, 20 pm and 10 pm (zoomed-in images). The
numbers of CD31-positive cells and CD31-positive area were quantified as fold changes (Old vs.
Young), and presented as mean + SEMs on the right. n = 4 monkeys for each group.

Figure S4. Age-related changes of a panel of aging hallmarks in NHP ovaries.

(A) CD163 immunofluorescence staining of ovaries from young and old monkeys. Representative
images are shown on the left. Scale bars, 20 um and 10 um (zoomed-in images). The numbers of
CD163-positive cells were quantified as fold changes (Old vs. Young), and presented as mean +
SEMs on the right. n = 4 monkeys for each group.

(B) Violin plot showing the gene set score of inflammatory response-related genes across different
spot types in young and old groups.

(C) Violin plot showing the gene set score of SASP-related genes across different spot types in young
and old groups.

(D) Violin plot showing the gene set score of fibrosis-related genes across different spot types in
young and old groups.

(E) Ridge plots (left) and violin plot (right) showing the gene set score of TGF-f pathway-related
genes in young and old groups. The corresponding dashed lines represent the median of each
group.

(F) Violin plot showing the gene set score of lipid storage-related genes across different spot types in
young and old groups.

(G) Ridge plots (left) and violin plot (right) showing the gene set score of ATF6 pathway-related
genes in young and old groups. The corresponding dashed lines represent the median of each
group.

(H) Ridge plots (left) and violin plot (right) showing the global distribution density the gene set score
of IRE1 pathway-related genes in young and old groups. The corresponding dashed lines represent
the median of each group.

(D Ridge plots (left) and violin plot (right) showing the gene set score of PERK pathway-related
genes in young and old groups. The corresponding dashed lines represent the median of each

group.



(J) Ridge plots (left) and violin plot (right) showing the gene set score of autophagy-related genes in
young and old groups. The corresponding dashed lines represent the median of each group.

(K) Violin plot showing the gene set score of apoptosis-related genes across different spot types in
young and old groups.

(L) Cleaved-caspase 3 immunostaining of ovarian tissues from young and aged monkeys.
Representative images are shown on the left. Scale bar, 20 um and 10 um (zoomed-in images).
Cleaved-caspase 3-positive cells in the tissues were quantified as fold changes (Old vs. Young),
and shown as mean + SEMs on the right. n = 4 monkeys for each group.

Figure SS. Analysis of the canonical aging hallmark-related genes set in NHP ovaries.

(A) Violin plot showing the gene set score of ROS-related genes across different spot types in young
and old groups.

(B) Violin plot showing the gene set score of DNA repair-related genes across different spot types in
young and old groups.

(C) Violin plot showing the gene set score of senescence-related genes across different spot types in
young and old groups.

(D) SA-B-Gal staining of ovaries from young and old monkeys. Scale bars, 200 um and 50 um
(zoomed-in images). SA-B-Gal-positive areas were quantified as fold changes (OId vs. Young),
and presented as mean + SEMs on the right. n = 4 monkeys for each group.

Figure S6. Correlation analysis between OSAGs score and multiple major aging-related

pathways.

(A) The scatter plot showing the correlation coefficients between OSAG-upregulated or
OSAG-downregulated gene set scores and gene set scores of 11 age-related pathways.

(B) Correlation analysis between OSAG-upregulated set score and gene set scores of 11 age-related
pathways across different spot types in monkey ovary.

(C) The spatial distribution and colocalization presentation of OSAG-upregulated gene set score and
scores of fibrosis, senescence, and inflammatory response-related gene sets.

Figure S7. The integrative analysis of APOE-positive spots and spots with a high PCOA score.

(A) The spatial distribution and colocalization presentation of spots highly expressing APOE and
those with a high PCOA score, including SASP-related gene set score, fibrosis-related gene set
score, senescence-related gene set score and inflammatory response-related gene set score.

(B) The scatter plot showing the correlation coefficient between MT2 expression and APOE
expression.

(C) The spatial distribution and colocalization presentation of M72 expression and APOFE expression
in cynomolgus monkey ovary.

Supplementary Tables

Table S1. Marker genes for each spot type in non-human primate ovaries.



Table S2. Aging -related differentially expressed genes (DEGs) for each spot type.
Table S3. Gene list for genes used in this study.
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Figure S3

p=0.0141 p =0.0017

o
N
=3

o

CD31-positive cells (Fold)
.
CD31-positive area (Fold)

o -
o )
e




Figure S4
A

63/

Young

Old

p=0.0331

CD163-positive cells (Fold)

SASP
N S
el & & F g PSP S
51 c{/ QI/ 7 ) “ ” 4 ”
o
@ 02 B B Q Q Q {
ko] Py h4 .
@
00. @ € e o0
() P L L]
S o © L4 A Young
O -02 old
L & © Q‘{( & S © & &
=) &
N
TGF-f pathwa
Follicle
275 i p=<2e-16
gs.o- i 0.3
& (o}
025 : g 02
0.0+ =, ]
-0.1 0.0 0.1 0.2 + 0.1
Non-folicle & . l |
8 0 00{dm (o (& (& ® (o (o (& (o
26 p=<2e-16 | @
£ D-0.1
c4 O
8> -0.2
0

-0.2-0.1 0.0 0.1 0.2 0.3
TGFb pathway gene set score

ATF6 pathway

S & O g S @ $'f

Young
Oid

O R SN P e D e &
\ § & & & o5 o N N
£ - e} Q\
0T T TS
A A T A P
e Q9 L R
® % (& (o % w & & (%
Young
old
P & © QQQ Oéo N @@ EIe

Follide
224 p=3e-13
5 2 10
S 1- 21
° &
0= 5 | = 05
-05 00 05 1093
2.0 N:Jn-ioulde % 00
215 p=16e-15 805
210
Jos
0.0
-05 0.0 05 1.0
ATF6 pathway gene set score
PERK pathwa
Follide
2104 p=<2e-16
H ] .
a 8 02
B PR 2
-0.1 ) 3
Non-follici
5 el
e o= i
a O]
26
&8s
0
-01 00 01 02

PERK pathway gene set score

K

P& O &G N

§ é\(f

Apoptosis
o B IR R SRR A SIS
00] FLEE SIS
S R0Q 0/ ° * Q ? N
2
K 00 4
bl b P e@e e
% Young
O _g2 old
S & L& K S L L e
¢ O S \\‘5

Young
Old

B

H

Inflammatory response

S N e e o o e o e
/{b‘:Q /\/'\@ /Lq/e /l'qlz /Lq/Q /l'qie /L{"/Q /Lq’e /1:’/%
4 ¢ 9 T
g .
o
@ < d
D « o 4
» 00 ® ‘s e s
I
g D PR : o .
& Young
~01 oid
Q L O O L &
P & <« & S £ g
N
Fibrosis
F & L H e o o o o
oos0{ > 2 S >SS S
Q ] Q Q Q ]
(%3
(23 .
k] .
go,zs s M 6d¢ AU
c o (@ ’ ]
Q
O 000 Young
old
Lipid storage
=
o 02
Q
3 01
@ 4 [
3 00 Y'Yy NN NY
o e o 1
$-01 Young
(O] oid
O & L& & O L &
S & O F T© E
-
IRE1 pathway
Follicle
36' p=0861 o P
2 41 <4 04 Q’fé‘( Q.QQ Q.Qq’ ® Q~@ o8
@ 5. <] A A A
2
[=) 3 0.2 Q Q Q Q Q Q
0- g i3 U U T -
-02-0.10.0 0102 @ 00 b {
. -
Non-follicle & SR TRATA o r
[}
=<2e-16 | (D -
Zza P e O -0.2
2
32
O L O K < WL &
0—020002 Oe&qo%\@\%\s@
IRE1 pathway gene set score
Autophagy
Follide
Z 5P P P N
2 5.0+ t o IS 4 N A
520 i o0 ST S
ol H 3 R0 R QR
0.0 oLy . 0.2
-0.1 00 01 02 038 1
Nondolicle ¢ ¢+ |'(®) . A
58 p=<2e-16| § R R AR TR O
56 o
c 4 0.0
3
o2 Q 'O O X '(</ '\5 O L y
&
i1 00 01 02 03 oerTE & TS QV@'
Autophagy gene set score
p=0.0010

Cleaved-Caspase-3-positive cells (Fold)

>
o

= N w
=3 =3 o

o
o

Young
Old

Young
old



Figure S5
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Figure S6
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Figure S7
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