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Extended Data Figure Legends

Extended Data Fig. 1 | Sex-specific patterns. a, UMAP of clinical features in
pathology records from males in the entire pathology register. b, UMAP of clinical
features in pathology records from females in the entire pathology register. ¢, t-SNE of
clinical features in age-aggregated pathology records from males in the entire pathology
register. d, t-SNE of clinical features in age-aggregated pathology records from females
in the entire pathology register. e, Positive enrichment of clinical terms in various tissue
and morphology specific records f, Term count associated hazard. g, Birth cohort

associated hazard.

Extended Data Fig. 2 | Tissue-specific analyses. a, PCA of age-aggregated tissues
specific pathology records. b, UMAP of clinical features of tissue specific pathology
records (mean incidence age). ¢, UMAP of clinical features of tissue specific pathology
records (Cox regression coefficient). d, Normalized Euclidean distance between age

adjacent PCA coordinates of all tissues in.

Extended Data Fig. 3 | Topic modelling. a, LDA perplexity for model fitted with varying
number of topics (skeletal system, lung, liver). b, Topic associated mean age. ¢, Topic
associated mortality. d, Topic associated age-prediction linear regression. e, Topic
associated permutation feature importance (PFI). f, Topic associated age-prediction
regression slope. g, Terms describing Human Immunodeficiency Virus (HIV). h,

Bivariate kernel density estimation (kde) and histograms of chronological age vs.



predicted age, records closely associated with HIV and t-SNE of clinical feature LDA

distributions in topics highlighting OGPC, PA and HIV topics.



100
a b c d I

e 80
. 60 o
2

» 40

< * Izo

0
e
Traumatic lesion ~ Congenital malformation Calculus Inflammation Degenerative change Benign tumor Benign Brenner tumor

Skeletal system Respiratory system Subcutaneous Mammary gland Digestive system Urogenital system
B S
ot o
e ; 3 = :
i . o
& ™
Nervous system Endometrium Prostate Thyroid gland Ovary Cervix Uterus
’ » b : » s *
'-."&. <
-
Rectum Colon Appendix Ventricle Liver Endocrine system Blood
i "_
& & S
a
&
@ cEnriched
f Cox proportional hazard (term count) g Cox proportional hazard (birth cohort)
1.0 - 0 10 - = 1875
05 e 1900
g,o.e - 1 § ;0-8 A 1925
z =) 3 T .. @
806 - 153 Sos - . 19503
é 2 § ‘_a 1975 g;
So4- —252  fo04- ——2000
c = c
3 -_—3 A —2025
02 - P4 -
' =+++ baseline =*++* baseline
0.0 - 0.0 -
0 10 20 30 40 50 0 10 20 30 40 50
Years to death from examination Years to death from examination

Extended Data Fig. 1 | Sex-specific patterns. a, UMAP of clinical features in pathology records from males in the entire pathology register. b, UMAP of clinical
features in pathology records from females in the entire pathology register. ¢, t-SNE of clinical features in age-aggregated pathology records from males in the entire
pathology register. d, t-SNE of clinical features in age-aggregated pathology records from females in the entire pathology register. e, Positive enrichment of clinical
terms in various tissue and morphology specific records f, Term count associated hazard. g, Birth cohort associated hazard.



a PCA (Age) b UMAP (Age) ¢ UMAP (Cox)

PCA (Age) UMAP (Age)  UMAP (Cox)

o=
52
Py = e
%8 s ¥ s s
g5 . = by
25 B 3 o t
£3 g 9 v ;
[}
P PC1 - 43.4%
g ¢ g7 5 R
E & 7 ; § 4.
[} o~ Tt e [ S0 S
8 LA g
PC1 - 56.8% PC1-41.6%
c B T ) f"v‘.h *
3 & x e T
& a .
PC1 - 33.4% PC1-27.9%
3 < e @ v ees
c '(\ ¢ S *'.-‘
E 20 o b N N
oy X/ e . . e 7
' PC1-33.3% PC1-40.2%
5
% R, X
7 o .4 o ¥
o e i 3 : LR -
£ & .. A & v,
'g [' % . o .
w PC1-32.3% PC1-35.1%
® . R
. S s i
8 o.‘ "s". . ¢\'| -(: ..
8 “ 2 8 . .'.-. &
PC1-38.8% PC1 - 56.5%
] / k b : B ot o
@ . (=} e - k2
z { @ et :,_, J * v
= . SN A
5 ’ S @ . S
- / a a -
PC1-24.7% PC1-22.0%
| I - >
0 20 40 60 80 100 3 2 1 0 1 2 3

Age

Cox regression coefficient

wayshs
JejnoseAolpie)

poolg

enss) Jos

|essan poolg Kewwep snoauenogng

wajsAs aAnsabig

Extended Data Fig. 2 | Tissue-specific analyses. a, PCA of age-aggregated tissues specific pathology records. b, UMAP of clinical features of tissue specific
pathology records (mean incidence age). ¢, UMAP of clinical features of tissue specific pathology records (Cox regression coefficient). d, Normalized Euclidean
distance between age adjacent PCA coordinates of all tissues in.
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Extended Data Fig. 3 | Topic modelling. a, LDA perplexity for model fitted with varying number of topics (skeletal system, lung, liver). b, Topic associated mean age.
¢, Topic associated mortality. d, Topic associated age-prediction linear regression. e, Topic associated permutation feature importance (PFI). f, Topic associated age-
prediction regression slope. g, Terms describing Human Immunodeficiency Virus (HIV). h, Bivariate kernel density estimation (kde) and histograms of chronological age
vs. predicted age, records closely associated with HIV and t-SNE of clinical feature LDA distributions in topics highlighting OGPC, PA and HIV topics.



