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Figure S1. Epigenomic annotations are enriched for variants associated with type 2 diabetes. A)
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ChromHMM emission values from Varshney et al. 2017. are indicated for each chromatin state annotation. B)
Chromatin state annotations were assessed for genome-wide enrichment of T2D-associated SNPs using the
program fgwas. Log, fold enrichment values and 95% confidence bounds are shown for each chromatin state
annotation meeting statistical significance C) The mean fold enrichment values for each tissue annotation were
used as weights for scaling the relative contribution of each annotation vector in calculating TOA scores. D)
The count distribution of epigenomic annotations is shown for each tissue along with heat plots showing the
pairwise mean and median distances to the nearest annotation in kilobases (Kb).
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Figure S2. Comparison of GWAS effect size weighted and unweighted TOA scores. TOA scores
weighted by | #|/SE, corresponding to the absolute value of the GWAS effect size divided by standard error of
the sentinel SNP corresponding to each signal, are compared with the unweighted TOA scores. The
proportion of cumulative score for unweighted (x-axis) and weighted (y-axis) TOA scores are shown for each
annotation group in each tissue and is shown for (A) all signals, (B) all signals with maximum credible set PPA
> 0.5, and (C) all signals with maximum credible set PPA > 0.9. The three annotation groups with the greatest
differences between weighted and unweighted TOA scores, across all tissues, are indicated. The proportions
of cumulative TOA scores combined across annotation groups for each tissue are shown for (D) all signals,
(E) all signals with maximum credible set PPA > 0.5, and (F) all signals with maximum credible set PPA > 0.9.
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Figure S3. The relationship between credible set resolution and tissue specificity. A) Histogram of sum
of squared differences (SSD) between tissue-of-action scores for islet, subcutaneous adipose, skeletal muscle,
and liver across all 380 fine-mapped signals. B) Scatter plot of maximum 99% credible set PPA (x-axis) and
SSD values (y-axis) is shown for all signals with regression line. C) Scatter plot of base 10 logarithm of number
of 99% credible SNPs (x-axis) and SSD values (y-axis) is shown for all signals with regression line.
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Figure S4. Fine-mapping resolution and TOA score diversity at shared signals. A) Signals that have been

fine-mapped to a single credible variant. B) Signals with more than one credible variant but maximum PPA >
0.5. C) Signals with more than one credible variant and maximum PPA < 0.5. Log, of the number of credible

SNPs for each fine-mapped signal is shown on the x-axis and the log, value of the sum of square differences
between TOA scores for each signal is shown on the y-axis (i.e. higher values on the y-axis correspond to

greater tissue “specificity”). The profile of TOA scores are indicated within pie charts where the diameter of
each circle corresponds to the maximum PPA for the credible set. The line thickness for each circle indicates a
coding score for each credible set (i.e. the proportion of cumulative PPA attributable to coding variants).
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Figure S5. Expression similarity of proximal genes to tissue-assigned signals. A) Significance in

similarity of expression levels of nearest genes annotated to sets of tissue-assigned signals across TOA score
stringency thresholds. Corresponding values for sets of second nearest and third nearest genes are shown in
B) and C), respectively. Results are shown for human islet and 53 tissues from the Genotype-Tissue
Expression Project (GTEx). Shape indicates the tissue to which the set of signals were assigned.
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Figure S6. Co-expression of proximal genes to tissue-assigned signals. Enrichment factors from a
Spearman correlation-based test of gene co-expression are shown for each set of proximal genes annotated to
tissue-assigned signals, at each evaluated stringency threshold. Gene co-expression was evaluated in
subcutaneous adipose, islet, liver, and skeletal muscle tissue.



Classified Tissue

Adiposity Adiposity Adiposity Adiposity
0 0.2 0.5 0.8
10.09
7.54
5.0
2.54
004 o a o °© ° a o ° L] o °
Dyslipidemia Dyslipidemia Dyslipidemia Dyslipidemia
0 0.2 0.5 0.8
10.0
7.5 ° °
5.0
254 Count
001 o a °© o a °© o o ° a
= 0
Insulin Action Insulin Action Insulin Action Insulin Action 50
o
0 0.2 0.5 0.8
10.04 o 100
7.5+
509 e ° o 150
2 00 a ° e o PR ° o o o . o o 200
2 - - - - O 250
E Combined (IA and IS) Combined (IA and IS) Combined (IA and IS) Combined (IA and IS)
o
= 0 0.2 0.5 0.8
5 13.2: ~log10(p)
5.0
g:g o ° 2 L ° L] 0 o ) ° L ° o .
Insulin Secretion (1) Insulin Secretion (1) Insulin Secretion (1) Insulin Secretion (1)
0 0.2 05 0.8 1
10.09
7.54
5.0 ° o
2.54
0.0 o ° o o o ° Iy o o ° )
Insulin Secretion (2) Insulin Secretion (2) Insulin Secretion (2) Insulin Secretion (2)
[ 0.2 0.5 0.8
10.0
7.54
5.0
25 -
00 ° ° ° ° o ° ° ° ° o ° ° .
R T 0 o (O o @S S o o (& @ B b o o (& & B
IR AR AN ) O « et o W < ¢ of & P N ) A &) & P N o) x &)
5 I & o &° R N & e 58 I & o 508 I P & o
& 2 o ks o ¢ o
Classified Tissue
B Tissue —~1og10(p)
adipose islet liver muscle peripheral
3 ° 20
g 15
g ) 1.0
© ° 0.5
£ ® °
w @ O (@) @
| s o o °
O o O o ° o O ° Counts
v ey v T v Y v ey v NI v NG
D e o (o (g a L O SRR L N I PR\
S PR O R FES T ST SRR RN e O S e o O S e
o0 K R K VT 0T o0 e QQ°& W o @ e UQO& W0 0 e g Rt O 2
C Physiology-assigned Sets
Beta—Cell Beta—Cell Beta—Cell Beta—Cell
0 0.2 0.5 0.8
12
9
6
3
[ ) ° ° ° o L] ° ° ° ° °
Lipodystrophy Lipodystrophy Lipodystrophy Lipodystrophy
0 0.2 0.5 0.8
12
9 Count
6 ° 0
3{ ©
0 o ° ° o o ° ° o ° ° ° o 50
o 100
Liver Liver Liver Liver
o 150
0 0.2 05 08
- 12 O 200
8 o
£° R o o 250
2
E N o o
Ul o o . ° o . ° ° ~log10(p)
Obesity Obesity Obesity Obesity 25
0 02 05 0.8 20
12 15
9 1.0
E 05
o o
04 o o ° ° o ° ° ° 2 00
Proinsulin Proinsulin Proinsulin Proinsulin
0 0.2 05 0.8
12
9
6
3 o o
ol o . ° O ¢ 9 % o . .
2 @ & (@ o & @ @ @ & (B o & ¢ o
U R Qe(\p‘\e EER Qe‘-@v"' EOE R Qe<\¢\‘ E It Q@@“ &

Figure S7. Comparison of sets of epigenomic- and physiology-assigned signals. A) Enrichment of 82
physiology-assigned signals, from six physiology groups, among sets of epigenomic-assigned signals based
on TOA scores. Size corresponds to the number of physiology signals among each set of tissue-assigned
signals. B) Comparison of TOA scores - as enrichments of mean observed value over a sampled mean -
among sets of physiology-assigned signals from Udler et al. 2018. The size corresponds to the number
assigned signals in each physiology group. C) Enrichment of 62 physiology-assigned signals from Udler et al.
2018., from five physiology groups, among sets of epigenomic-assigned signals based on TOA scores. Size
corresponds to the number of physiology signals among each set of tissue-assigned signals.
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Red blood cell count 4
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Myeloid white cell count 4

Red cell distribution width -

Metabolite levels 4

Cholesterol, total 4

Medication use (drugs used in diabetes) -

Triglycerides x physical activity interaction (2df test) 4
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Figure S8. Enrichment of trait-associated SNPs. The results from an enrichment test are shown each trait
from the NHGRI-EBI GWAS catalogue where trait associated SNPs were enriched among sets of
tissue-assigned signals at a p-value < 0.05. All results correspond to signals classified at the 0.2 TOA score
threshold. Color corresponds to the negative log,, p-value and the text size corresponds to the number of

SNPs that overlap lead SNPs (through identity or LD proxy at r* > 0.8) for each tissue-assigned signal.
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Figure S9. Multiple tissues implicated by epigenomic scores at heterogenous loci. A) Profile of TOA
scores for the 20 loci with all signals receiving identical tissue assignments at the 0.2 stringency threshold B)
Profile of TOA scores for the 40 loci with all signals receiving distinct tissue assignments at the 0.2 threshold.
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Figure S$10. Epigenomic profiles of fine-mapped signals at T2D-associated loci. A) Islet-assigned and
primary signal (rs13262861) at the ANK1 locus. B) Muscle-assigned signal at the ANK17 locus (rs148766658).
C) Islet-assigned and primary signal (rs7903146) at the TCF7L2 locus. For each credible SNP, the PPA value
attributable to each tissue annotation is shown along with its position on chromosome 10 (genome build hg19).
Chromatin state maps for islet, adipose, muscle, and liver tissue from Varshney et al. 2017. are shown along
with ATAC-seq tracks for representative islet samples, called ATAC-seq peaks from a set of islet ATAC
samples (n=17), and DNA methylation (whole genome bisulfite sequencing) in human islets from Thurner et al.
2018.



