Extended Data Figure 1. Optimization of immunohistochemistry staining for p16 (For Figure 1)

a) Human ovarian tissue piece
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Extended Data Figure 2: Mapping p16 positive clusters in human ovarian tissue pieces (For Figure 1)

a) Mapping all p16 positive clusters across a human ovarian tissue piece
RO (3
saisvcs ,JV
et

%)
#
.

N

“l. % i &
A
- ,,'[Z‘}' vy ’7:)' 'z 7 > ‘va B . -
WIS s 1T

5 % o ":"’
Ll D
’%’ﬁ % zg,ﬁy"’»‘.?‘g
== o3 o Vs o W
SEare by Sl fraig iy
L Zhige  SSRNRROINNNY R Vb i SR W

b) Mapping p16 positive clusters across sequential sections (Clusters 3 and 4)
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Extended Data Figure 3: Heterogeneity of p16 expression in the postmenopausal human ovary

a) p16 expression in the postmenopausal human ovary is heterogeneous
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Extended Data Figure 4: Characterization of p16-positive cells and their niche
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b) Validation of p16 staining with two different antibodies
Participant #1 (80 years old) Participant #2 (61 years old)
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Extended Data Figure 5: Mapping p16 positive clusters for the DSP participant

a) p16+ clusters persist across several sequential tissue sections
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b) Annotating p16+ clusters within a tissue section for GeoMx ROI selection
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Extended Data Figure 6: Spatial transcriptomic data analysis pipeline
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Extended Data Figure 7: p16 positive cellular component and molecular function analysis

a) p16+ vs. p16- Cellular component b) p16+ vs. p16- Molecular function
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Extended Data Figure 8: Derivation of p16-associated transcriptomic signatures to map senescent cells
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Extended Data Figure 9: Evaluation of senescence-associated signatures for spatial mapping of p16
positive regions. (For figure 5)
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Extended Data Figure 10: Validating the precision of different p16 signatures to map p16 positive regions
in native tissue (For Figure 5)
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Extended Data Figure 11: Histological quantification of collagen deposition in postmenopausal ovaries
using picrosirius red (For Figure 6)
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