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Extended Data Fig. 9 | GWAS tissue-prioritization. a, Trait-tissue enrichment (centre, heat map) between reported lead single-nucleotide
polymorphisms (SNPs) from 226 genome-wide association studies (rows) and accessible active enhancers across 833 biosamples (columns)
(FDR <1%). Enriched tissue groups (left) and number of enriched biosamples (right) shown for each trait. Only 83 representative traits
labelled, using a bag-of-words approach (full list of traits in Supplementary Fig. 19). Traits coloured by sample with maximal trait-tissue
enrichment. b, Contribution of each project to the maximum GWAS trait-tissue enrichment for the 226 traits with significant enrichments.



a N=32 are uniquely captured by

new reference epigenomes  Number of traits
captured by each

8|
Number of traits 60.
captured by each
combination

of rojacts 20 project in isolation
proj gl | [T T 0 100 200
GG ? | |
ENCODE 2012 1 ' 9 T |
Roadmap 2015
Roadmap (New) i i l i l s I . i ]
ENCODE (New) . ]
C PR }
Project .o ° Ld
@ ENCODE (New) CD4 T CELL vee °°° .
| eENCODE 2012 doveec?
= 200 Roadmap 2015 o 0. %2 — " CARDIAC MESODERM DERIV
0 o ® Roadmap (New) \ “-AMMONS HORN
%’: £ ®GGR . '
0g PLACENTA
o5 LIVER
£ = 150 \ \MPP
28 \ \HEART
= ‘GT; \ \FORESKIN MELANOCYTE )
G 3 \CD14 MONOCYTE el Lung fincion (FEVIIRIC).
‘.0 AMNION STEM CELL -~ Peak expiratory fiow, PR inten
= \
B 100 \ \THORACIC AORTA
-CE) c NK CELL
o
55 e
S > \ TRANSVERSE COLON Mean corpuscular hemoglobin conc Waist-hip ratio (WHR), WHR adj. for BMI
oc ‘HEART LEFT VENTRICLE —— Mean corpuscular volume, (adjusted for smoking behaviour), WHR
20 . . _Red blood cel traits, Homatocrt, o eotorol X Ay Sical
ISy \ | 'BREAST EPITHELIUM Viean corpuscular hemoglobin conc.— s amoraction (20l oot - for
S o 50 — w WMPP- Mean corpuscular volume Coronary artery disease
1S c “\ | 'ASCENDINGAORTA——— Pulse Total cholesterol levels, LDL cholesterol
=1 S \ \ lic blooc levels, C-reactive protein levels, Total
(@] S \ | 'MONONUCLEAR CELL __——cholesterol levels, Liver enzyme levels
& \ P — (gamma-glutamyl transferase),
L ‘HEART: Cholesterol (total)
Alzheimer's disease or family history of
L T Alzheimer's disease, Ankylosing spondylitis, Mean platelet volume, Eosinophil counts,
0 ADIPOSE TISSUE Rheumatoid aris, Gl dsease ____Red cell dtnbuon vidth Mean
LIVER - count, Eosinophil counts
[ [ [ [ [ [
0 10 20 30 40 50
Number of epigenomes included (sorted by
number of additional traits captured) e
d ” 325 334
. €
0o [] 300
wee®* % 256 262
0’5 200~ seceet? £ 226 23
< = 2
= Project ® 146
35 @ENCODE (New) <
= ENCODE 2012 s
2% 150~  Roadmap 2015 5, 93104
c ‘? ®Roadmap (New) Q < 100
cd ®GGR =
c 3 ~STCELL o
=0 BACK MUSCLE
o w MAMMARY GLAND ADENOCARCINOMA H*
[ gELOGENOUS LEUKEMIA
8 T D CELL LINE
€ £ 100 . Flat ~ Modules  Tree
.
2% ‘
£ o 40kq FDR level
QE 5
= > S ™
g2 \ g 1% 2% 5% S
=) \ \-MPP ‘6 (] ‘0 J -
22 50 M o £ a0k 3
- A T A e " c
8 g A\ \ ORT/ o
o\ \ \_HEAR NTRICLE ko]
3 \ \ \ T‘CS‘LCWVLELLO\D' EENB‘»%\LT\C CELL g
\ \CD4 ] CELL g E
N \ ‘.‘gEUTROPH\L g 20k 5
ADIPOSE, IVER >
0 TISSUE \—LIVER c &3
T T T T T - o
i
0 20 40 60 80 100 g =
: : ©
Number of epigenomes included (sorted by 4 10k O
number of additional traits captured) s - o ©
= <
3 582

Extended Data Fig. 10 | GWAS prioritization statistics.

Flat

a, Number of traits (y-axis) with significant GWAS ftrait-tissue enrichments for each combination (column) of projects (rows).
¢, Increase in the cumulative number of GWAS traits (y-axis) with significant trait-tissue enrichments with increasing numbers of biosamples

Modules

Tree

(x-axis), ordered to maximize the number of novel trait annotations captured with each new biosample. Top 25 samples labelled and coloured
by tissue group, with top 6 GWAS traits shown for the first 10 samples. Points coloured by project. All 226 traits are captured after inclusion of
50 samples.

d, Increase in the cumulative number of GWAS ftraits (y-axis) with maximal trait-tissue enrichments with increasing numbers of biosamples (x-
axis). All 226 traits are captured after inclusion of 115 samples.

e, Comparison of GWAS enrichments found (y-axis, left) and number of lead SNPs in significantly-enriched annotations (y-axis, right) using
different methodologies (x-axis) for two FDR cut-offs (shades).
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Extended Data Fig. 11 | Tissue-tissue GWAS relationships. Principal and partner tissue enrichments. a, For each tree node label
(rows), the number of GWAS traits (black x-axis, bottom) showing maximum enrichment in that tree node (dark bars, principal tissue) or
any enrichment in that tree node (light bars, partner tissue), and the percentage of tissue-enriched traits for which the tissue shows the
maximal enrichment (red x-axis, top) across 232 traits. b, Overlap in enriched GWAS traits between pairs of tissues with maximal
enrichment in the trait (principal tissue, rows) and lower enrichment in the same trait (partner tissue, columns), using tree node labels. c,
Top traits in significant interactions for selected tissue pairs (liver, endocrine, muscle, heart, adipose, PNS). For each pair of co-enriched
tissue groups we reported the top 5 GWAS by their per cent of significant enrichments coming from either group.
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Figure S19: All epigenome trait enrichments at FDR of 1%, for 226 traits (rows) and 833 epigenomes (columns)
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Figure S20: All module trait enrichments at FDR of 1%, for 93 traits (rows) and 300 modules (columns).

Modules are ordered as in Figure 2a.
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Figure S21: Overall tissue-level prioritization of 230 traits at FDR of 1%. Heatmap represents trait (rows) vs. tissue matrix
and is split for visibility. Traits are diagonalized according to their top tissue enrichment, and values are the trait-normalized
and tissue aggregated -log,, p-values.
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Figure S22: Trait-trait network (as Figure 3) across 215 traits by similarity of epigenetic enrichments (cosine similarity >= 0.75), laid out
using the Fruchterman-Reingold algorithm. Traits (nodes) are colored by contributing groups (pie chart by fraction of -log4,p, size by
maximal -logyop) and interactions (edges) by the group with maximal dot product of enrichments between two traits. All 215 traits labeled
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Empirical FDR for original and revised EpiMap GWAS enrichment analyses. a, Empirical FDR estimates for three GWAS enrichments
analyses (on epigenomes, modules, and tree nodes) for original and revised methodologies. b, Empirical FDR estimates for enhancer sets,
binned by number of enhancers in the set for each of the original three analyses. Numbers are the number of original enrichments in each
bin. ¢, Empirical FDR estimates for GWAS, binned by number of SNPs in each GWAS for each of the original three analyses. Numbers are
the number of original enrichments in each bin.



