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Active enhancers across 833 reference epigenomes

30595370 − Hair color
29785010 − Intraocular pressure
23222517 − Red blood cell traits

27863252 − Hematocrit
28739976 − Diastolic blood pressure

23535729 − Breast cancer
23263486 − Urate levels

21909110 − Blood pressure
18391951 − Height

29912962 − Mean arterial pressure x alc. cons. interaction
30289880 − Lipid traits (pleiotropy) (HIPO component 1)

29942085 − Depressed affect
21383967 − Celiac disease or Rheumatoid arthritis

30013184 − Allergic rhinitis
24532676 − Rheumatoid arthritis (ACPA−positive)

28067908 − Crohn's disease
30617256 − Family history of Alzheimer's disease
27863252 − Neutrophil percentage of white cells

27863252 − Granulocyte count
28199695 − Itch intensity from mosquito bite

26805783 − Platelet count
28453575 − Mean corpuscular hemoglobin
28017375 − Mean corpuscular hemoglobin

20139978 − Mean corpuscular volume
28957414 − Red cell distribution width

27863252 − High light scatter reticulocyte count
27863252 − Eosinophil percentage of granulocytes

30595370 − Eczema
27863252 − Eosinophil counts

22057235 − Celiac disease
29785011 − Asthma or allergic disease (pleiotropy)

26192919 − Inflammatory bowel disease
30573740 − Male−pattern baldness

30054594 − Glaucoma
26390057 − Diastolic blood pressure

29235454 − Intraocular pressure
30429480 − Nevus count

30595370 − Cardiovascular disease
23143594 − Psoriasis

28443625 − Waist circumference adj. for BMI in smokers
22581228 − Fasting blood glucose (BMI interaction)

22581228 − Fasting blood glucose
30054594 − Intraocular pressure
29617998 − Intraocular pressure

30664634 − Body fat distribution (leg fat ratio)
29403010 − Creatine kinase levels

28448500 − Waist−to−hip ratio adj. for BMI (activity interaction)
28448500 − Waist−to−hip ratio adj. for BMI in active individuals

23284291 − Pulmonary function (smoking interaction)
30804560 − Lung function (FEV1/FVC)

27286809 − C−reactive protein or HDL−chol. levels (pleiotropy)
28334899 − Total cholesterol levels

25961943 − Cholesterol, total
29507422 − Total cholesterol levels
29403010 − Total cholesterol levels

24097068 − LDL cholesterol
21300955 − C−reactive protein levels

22001757 − Liver enzyme levels (gamma−glutamyl transferase)
27286809 − C−reactive protein or LDL−chol. levels (pleiotropy)

29403010 − Glomerular filtration rate
29403010 − Triglyceride levels

28135244 − Pulse pressure
30679814 − PR interval

27841878 − Systolic blood pressure
29212778 − Coronary artery disease

20062063 − Electrocardiographic traits
29892015 − Atrial fibrillation

27659466 − QRS duration
23408906 − Thyroid hormone levels

21873549 − Proinsulin levels
26151821 − Colorectal cancer

29455858 − Diastolic blood pressure (cigarette smoking interaction)
28443625 − Waist circumference adj. for BMI (smoking interaction)

28448500 − Waist circumference adj. for body mass index
20686565 − HDL cholesterol

28334899 − HDL cholesterol levels
30670697 − HDL cholesterol x physical activity interaction (2df test)

29507422 − High density lipoprotein cholesterol levels
30595370 − White blood cell count

30595370 − Red cell distribution width
27863252 − Lymphocyte counts

30598549 − Heel bone mineral density
30048462 − Heel bone mineral density
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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.



Number of epigenomes included (sorted by
number of additional traits captured)
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AMMONS HORN

Mean platelet volume, Eosinophil counts,
Red cell distribution width, Mean
corpuscular volume, White blood cell
count, Eosinophil counts

Total cholesterol levels, LDL cholesterol
levels, C−reactive protein levels, Total
cholesterol levels, Liver enzyme levels
(gamma−glutamyl transferase),
Cholesterol (total)

Waist−hip ratio (WHR), WHR adj. for BMI 
(adjusted for smoking behaviour), WHR
adj. for BMI, HDL cholesterol x physical
activity interaction (2df test), WHR adj. for
BMI x sex x age interaction (4df test),
Coronary artery disease

Heel bone mineral density, Lung function
(FEV1/FVC), Waist circ. adj. for BMI
(smoking interaction),Waist circ. adj. for
BMI (physical activity interaction), Waist
circ. adj. for BMI (adj. smoking behaviour),
Waist circ. adj. for body mass index

Atrial fibrillation, Atrial fibrillation, PR
interval, Lung function (FEV1/FVC),
Peak expiratory flow, PR interval

Hypothyroidism, Monocyte count,
Alzheimer's disease or family history of
Alzheimer's disease, Ankylosing spondylitis,
Rheumatoid arthritis, Celiac disease

Pulse pressure, Pulse pressure, Pulse
pressure, Pulse pressure, Systolic blood
pressure, Intraocular pressure

Mean corpuscular hemoglobin conc., 
Mean corpuscular volume,
Red blood cell traits, Hematocrit,
Mean corpuscular hemoglobin conc.,
Mean corpuscular volume

Systolic blood pressure, Diastolic
blood pressure (cigarette smoking
interaction), Systolic BP (cigarette
smoking interaction), P wave duration
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Extended Data Fig. 10 | GWAS prioritization statistics.
a, Number of traits (y-axis) with significant GWAS trait-tissue enrichments for each combination (column) of projects (rows). 
c, Increase in the cumulative number of GWAS traits (y-axis) with significant trait-tissue enrichments with increasing numbers of biosamples 
(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 traits (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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Pulse pressure (64.5%), Pulse pressure (32.1%)
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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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Lifestage
Sex

Type
Project
Group

30531825 − Blond vs. brown/black hair color
30595370 − Hair color

28448500 − Waist−to−hip ratio adjusted for body mass index
29785010 − Intraocular pressure

28714469 − Systemic lupus erythematosus
29403010 − Mean corpuscular hemoglobin concentration

27863252 − White blood cell count (basophil)
19862010 − Mean corpuscular volume

23222517 − Red blood cell traits
27863252 − Hemoglobin concentration

26561523 − Fibrinogen levels
27863252 − Hematocrit

30275531 − HDL cholesterol
27841878 − Diastolic blood pressure
28739976 − Diastolic blood pressure

29777097 − Alzheimer's disease or family history of Alzheimer's disease
25751625 − Breast cancer
23535729 − Breast cancer

29403010 − Gamma glutamyl transferase levels
23263486 − Urate levels

29059683 − Breast cancer
29455858 − Systolic blood pressure (cigarette smoking interaction)

29917119 − Colorectal cancer
21909110 − Blood pressure

18391951 − Height
29912962 − Mean arterial pressure x alcohol consumption (light vs heavy) interaction (2df test)

30289880 − Lipid traits (pleiotropy) (HIPO component 1)
29531354 − Ischemic stroke

28598434 − Renal cell carcinoma
29942085 − Depressed affect

21383967 − Celiac disease or Rheumatoid arthritis
29403010 − Albumin−globulin ratio

30013184 − Allergic rhinitis
23143596 − Rheumatoid arthritis

24532676 − Rheumatoid arthritis (ACPA−positive)
30617256 − Alzheimer's disease (late onset)

30617256 − Alzheimer's disease or family history of Alzheimer's disease
28067908 − Inflammatory bowel disease

28067908 − Crohn's disease
24390342 − Rheumatoid arthritis

29403010 − Non−albumin protein levels
29083406 − Allergic disease (asthma, hay fever or eczema)

27863252 − Basophil percentage of white cells
30617256 − Family history of Alzheimer's disease

27863252 − Granulocyte percentage of myeloid white cells
27863252 − Basophil percentage of granulocytes
27863252 − Neutrophil percentage of white cells

27863252 − Myeloid white cell count
27863252 − Sum basophil neutrophil counts

27863252 − White blood cell count
27863252 − Neutrophil count

27863252 − Granulocyte count
27863252 − Sum neutrophil eosinophil counts

23749187 − Ankylosing spondylitis
29403010 − Monocyte count

28199695 − Itch intensity from mosquito bite
29403010 − Platelet count

29403010 − Red blood cell count
22139419 − Mean platelet volume

26805783 − Platelet count
22139419 − Platelet count

28453575 − Mean corpuscular hemoglobin
27863252 − Mean corpuscular hemoglobin concentration

27863252 − Platelet count
27863252 − Plateletcrit

30595370 − Mean corpuscular hemoglobin
28017375 − Mean corpuscular hemoglobin

28453575 − Mean corpuscular volume
28017375 − Mean corpuscular volume
29403010 − Mean corpuscular volume

29403010 − Mean corpuscular hemoglobin
20139978 − Mean corpuscular volume
28957414 − Red cell distribution width
27863252 − Red cell distribution width

27863252 − Immature fraction of reticulocytes
27863252 − Reticulocyte count

27863252 − Mean corpuscular hemoglobin
27863252 − High light scatter reticulocyte percentage of red cells

27863252 − High light scatter reticulocyte count
27863252 − Mean corpuscular volume

27863252 − Lymphocyte percentage of white cells
30595370 − Autoimmune traits
24076602 − Multiple sclerosis

27863252 − Neutrophil percentage of granulocytes
27863252 − Eosinophil percentage of granulocytes

27863252 − Eosinophil percentage of white cells
30595370 − Hypothyroidism

30595370 − Eczema
30595370 − Eosinophil counts

23817569 − Self−reported allergy
27863252 − Eosinophil counts
28199695 − Mosquito bite size

28017375 − Mean corpuscular hemoglobin concentration
22057235 − Celiac disease

23128233 − Inflammatory bowel disease
29785011 − Asthma or allergic disease (pleiotropy)

30595370 − Respiratory diseases
29785011 − Allergic disease (asthma, hay fever or eczema)

26192919 − Inflammatory bowel disease
27863252 − Sum eosinophil basophil counts

30595370 − Lung function (FVC)
30595370 − Balding type 1

30573740 − Male−pattern baldness
26343387 − Myocardial infarction

30054594 − Glaucoma
26390057 − Diastolic blood pressure

29235454 − Intraocular pressure
30429480 − Nevus count

30595370 − Cardiovascular disease
23143594 − Psoriasis

28443625 − Waist circumference adjusted for BMI in smokers
22581228 − Fasting blood glucose (BMI interaction)

22581228 − Fasting blood glucose
30054594 − Intraocular pressure
29617998 − Intraocular pressure

30804560 − FEV1
30664634 − Body fat distribution (trunk fat ratio)

30664634 − Body fat distribution (leg fat ratio)
29531354 − Ischemic stroke (small−vessel)

29403010 − Creatine kinase levels
28448500 − Waist−to−hip ratio adjusted for BMI (joint analysis for main effect x physical act.)

28448500 − Waist−to−hip ratio adjusted for BMI in active individuals
30778226 − Waist−to−hip ratio adjusted for BMI (additive genetic model)

23284291 − Pulmonary function (smoking interaction)
30804560 − Peak expiratory flow

30804560 − Lung function (FEV1/FVC)
27286809 − C−reactive protein levels or HDL−cholesterol levels (pleiotropy)

19936222 − Lipid metabolism phenotypes
20686565 − Cholesterol, total

20686565 − LDL cholesterol
28334899 − Total cholesterol levels

24097068 − Cholesterol, total
25961943 − LDL cholesterol
30275531 − LDL cholesterol

25961943 − Cholesterol, total
28107422 − Fibrinogen levels

29507422 − Low density lipoprotein cholesterol levels
29507422 − Total cholesterol levels

30275531 − Triglycerides
25961943 − HDL cholesterol

29403010 − Total cholesterol levels
19060906 − HDL cholesterol

28334899 − LDL cholesterol levels
24097068 − LDL cholesterol
20864672 − HDL cholesterol

27005778 − Metabolite levels (small molecules and protein measures)
21300955 − C−reactive protein levels

29403010 − Low density lipoprotein cholesterol levels
27005778 − Metabolite levels (lipoprotein measures)

22001757 − Liver enzyme levels (gamma−glutamyl transferase)
30275531 − Total cholesterol levels

30388399 − C−reactive protein levels
27286809 − C−reactive protein levels or LDL−cholesterol levels (pleiotropy)

29403010 − Blood urea nitrogen levels
29403010 − Glomerular filtration rate

30604766 − Estimated glomerular filtration rate
29403010 − Triglyceride levels

30578418 − Diastolic blood pressure
27841878 − Pulse pressure
30578418 − Pulse pressure
28135244 − Pulse pressure

27322543 − Migraine
30595370 − Systolic blood pressure

30679814 − PR interval
30578418 − Systolic blood pressure
27841878 − Systolic blood pressure

30224653 − Pulse pressure
28739976 − Pulse pressure

27182965 − Migraine
29212778 − Coronary artery disease
28739976 − Systolic blood pressure

24952745 − QT interval
20062063 − Electrocardiographic traits

27798624 − Resting heart rate
30046033 − PR interval

29892015 − Atrial fibrillation
28794112 − P wave duration
30061737 − Atrial fibrillation

27659466 − QRS duration
29403010 − High density lipoprotein cholesterol levels

30367059 − Thyroid stimulating hormone
23408906 − Thyroid hormone levels

29777097 − Family history of Alzheimer's disease
21873549 − Proinsulin levels
28067908 − Ulcerative colitis

30529582 − Colorectal cancer
26151821 − Colorectal cancer

29531354 − Stroke
29455858 − Diastolic blood pressure (cigarette smoking interaction)

28869591 − Heel bone mineral density
25673412 − Waist circumference adjusted for body mass index

28443625 − Waist circumference adjusted for BMI in non−smokers
28443625 − Waist circumference adjusted for BMI (adjusted for smoking behaviour)

28443625 − Waist circumference adjusted for BMI (joint analysis main effects and smoking interaction)
28448500 − Waist circumference adjusted for BMI in active individuals

28448500 − Waist circumference adjusted for body mass index
28448500 − Waist circumference adjusted for BMI (joint analysis main effects and physical activity interaction)

28443625 − Waist−to−hip ratio adjusted for BMI in non−smokers
28443625 − Waist−to−hip ratio adjusted for BMI (joint analysis main effects and smoking interaction)

30670697 − Triglycerides x physical activity interaction (2df test)
20686565 − HDL cholesterol
24097068 − HDL cholesterol

26426971 − Waist−to−hip ratio adjusted for BMI
28334899 − HDL cholesterol levels

26426971 − Waist−to−hip ratio adjusted for BMI x sex x age interaction (4df test)
30670697 − HDL cholesterol x physical activity interaction (2df test)

25673412 − Waist−to−hip ratio adjusted for body mass index
28443625 − Waist−to−hip ratio adjusted for BMI (adjusted for smoking behaviour)

29507422 − Triglycerides
29507422 − High density lipoprotein cholesterol levels

30595370 − Red blood cell count
30595370 − White blood cell count

27863252 − Monocyte count
27863252 − Mean platelet volume
27863252 − Red blood cell count

27863252 − Reticulocyte fraction of red cells
30595370 − Red cell distribution width
27863252 − Platelet distribution width

26974007 − Chronic inflammatory diseases (pleiotropy)
27863252 − Lymphocyte counts

27863252 − Monocyte percentage of white cells
30595370 − Lung function (FEV1/FVC)
30598549 − Heel bone mineral density
30595370 − Heel bone mineral density
30048462 − Heel bone mineral density

30595370 − Waist−hip ratio
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Figure S19: All epigenome trait enrichments at FDR of 1%, for 226 traits (rows) and 833 epigenomes (columns)



30595370 − Hair color
30531825 − Blond vs. brown/black hair color

28135244 − Diastolic blood pressure
29942085 − Neuroticism

30643256 − Well−being spectrum (multivariate analysis)
30038396 − Educational attainment (years of education)

30778226 − Waist−to−hip ratio adjusted for BMI (additive genetic model)
27863252 − Immature fraction of reticulocytes

27863252 − Reticulocyte count
27863252 − Reticulocyte fraction of red cells

30595370 − Mean corpuscular hemoglobin
30595370 − Red cell distribution width

27863252 − High light scatter reticulocyte percentage of red cells
27863252 − Mean corpuscular hemoglobin concentration

27863252 − Mean corpuscular hemoglobin
28957414 − Red cell distribution width
27863252 − Red cell distribution width

27863252 − Sum eosinophil basophil counts
27863252 − Neutrophil percentage of granulocytes

27863252 − Granulocyte count
27863252 − Sum neutrophil eosinophil counts

27863252 − Neutrophil percentage of white cells
27863252 − Sum basophil neutrophil counts

27863252 − Neutrophil count
27863252 − Plateletcrit

27863252 − Platelet count
27863252 − Eosinophil percentage of white cells
27863252 − High light scatter reticulocyte count

27863252 − Mean corpuscular volume
28017375 − Mean corpuscular volume

29403010 − Mean corpuscular hemoglobin
23222517 − Red blood cell traits

28017375 − Mean corpuscular hemoglobin
29403010 − Mean corpuscular volume

30595370 − Red blood cell count
26974007 − Chronic inflammatory diseases (pleiotropy)

27863252 − Lymphocyte counts
24076602 − Multiple sclerosis
27863252 − Eosinophil counts

27863252 − Eosinophil percentage of granulocytes
27863252 − Basophil percentage of granulocytes

27863252 − Granulocyte percentage of myeloid white cells
27863252 − Monocyte percentage of white cells

23128233 − Inflammatory bowel disease
26192919 − Inflammatory bowel disease

28067908 − Ulcerative colitis
28067908 − Crohn's disease

29083406 − Allergic disease (asthma, hay fever or eczema)
24390342 − Rheumatoid arthritis

30595370 − Autoimmune traits
28714469 − Systemic lupus erythematosus

24532676 − Rheumatoid arthritis (ACPA−positive)
30595370 − Hypothyroidism

30595370 − Eczema
30595370 − Eosinophil counts

30595370 − White blood cell count
27863252 − Monocyte count

22057235 − Celiac disease
22581228 − Fasting blood glucose (BMI interaction)

22581228 − Fasting blood glucose
29403010 − Creatine kinase levels

30598549 − Heel bone mineral density
30048462 − Heel bone mineral density
30595370 − Heel bone mineral density

29507422 − Total cholesterol levels
29403010 − Total cholesterol levels

30275531 − LDL cholesterol
27005778 − Metabolite levels (small molecules and protein measures)

29507422 − Low density lipoprotein cholesterol levels
25961943 − LDL cholesterol

30275531 − Total cholesterol levels
25961943 − Cholesterol, total

30388399 − C−reactive protein levels
29507422 − Triglycerides

30604766 − Estimated glomerular filtration rate
30578418 − Pulse pressure

29769521 − Resting heart rate
29892015 − Atrial fibrillation

30046033 − PR interval
27798624 − Resting heart rate

30061737 − Atrial fibrillation
27659466 − QRS duration

24952745 − QT interval
23408906 − Thyroid hormone levels

23128233 − Ulcerative colitis
28334899 − Total cholesterol levels

29403010 − High density lipoprotein cholesterol levels
29403010 − Albumin−globulin ratio
27863252 − Mean platelet volume

29403010 − Non−albumin protein levels
29235454 − Intraocular pressure

30595370 − Lung function (FEV1/FVC)
27863252 − Platelet distribution width

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.



30054594 − Glaucoma
29531354 − Ischemic stroke (small−vessel)

26343387 − Myocardial infarction
30573740 − Male−pattern baldness

28443625 − Waist−to−hip ratio adj. for BMI (smoking interaction)
29212778 − Coronary artery disease

29617998 − Intraocular pressure
25673412 − Waist circumference adjusted for body mass index

28443625 − Waist circ. adj. for BMI (adj. for smoking behaviour)
28443625 − Waist circ. adj. for BMI (smoking interaction)

26426971 − Waist−to−hip ratio adjusted for BMI
30595370 − Lung function (FVC)

30664634 − Body fat distribution (leg fat ratio)
26390057 − Diastolic blood pressure

30224653 − Pulse pressure
29235454 − Intraocular pressure

20383146 − Chronic kidney disease
30429480 − Nevus count

30531825 − Blond vs. brown/black hair color
28443625 − Waist circumference adjusted for BMI in smokers

22581228 − Fasting blood glucose
22581228 − Fasting blood glucose (BMI interaction)

29531354 − Ischemic stroke
30054594 − Intraocular pressure

26426971 − WHR adj. for BMI x sex x age interaction (4df test)
30664634 − Body fat distribution (trunk fat ratio)

30595370 − Waist−hip ratio
30598549 − Heel bone mineral density
30595370 − Heel bone mineral density
30048462 − Heel bone mineral density

28739976 − Systolic blood pressure
29403010 − Creatine kinase levels

30804560 − FEV1
28869591 − Heel bone mineral density

28443625 − WHR adj. for BMI (adjusted for smoking behaviour)
29785010 − Intraocular pressure

28448500 − Waist−to−hip ratio adjusted for BMI in active individuals
28448500 − WHR adj. for BMI (physical activity interaction)

30595370 − Lung function (FEV1/FVC)
30804560 − Peak expiratory flow

30804560 − Lung function (FEV1/FVC)
23284291 − Pulmonary function (smoking interaction)

30778226 − Waist−to−hip ratio adjusted for BMI (additive genetic model)
30595370 − Cardiovascular disease

27286809 − C−reactive protein levels or LDL−cholesterol levels (pleiotropy)
30275531 − Total cholesterol levels

22001757 − Liver enzyme levels (gamma−glutamyl transferase)
25961943 − HDL cholesterol

27005778 − Metabolite levels (lipoprotein measures)
25961943 − LDL cholesterol

24097068 − Cholesterol, total
21300955 − C−reactive protein levels

20686565 − LDL cholesterol
20686565 − Cholesterol, total
24097068 − LDL cholesterol

27005778 − Metabolite levels (small molecules and protein measures)
27286809 − C−reactive protein levels or HDL−cholesterol levels (pleiotropy)

28334899 − LDL cholesterol levels
29403010 − Low density lipoprotein cholesterol levels

30275531 − LDL cholesterol
30275531 − Triglycerides

30388399 − C−reactive protein levels
25961943 − Cholesterol, total

28334899 − Total cholesterol levels
19936222 − Lipid metabolism phenotypes

29507422 − Total cholesterol levels
29507422 − Low density lipoprotein cholesterol levels

29403010 − Total cholesterol levels
28107422 − Fibrinogen levels
20864672 − HDL cholesterol

29507422 − Triglycerides
20686565 − HDL cholesterol

29507422 − High density lipoprotein cholesterol levels
30604766 − Estimated glomerular filtration rate

29403010 − Glomerular filtration rate
29403010 − Blood urea nitrogen levels

29455858 − Systolic blood pressure (cigarette smoking interaction)
29455858 − Diastolic blood pressure (cigarette smoking interaction)

30595370 − Systolic blood pressure
30578418 − Systolic blood pressure

30578418 − Pulse pressure
27841878 − Pulse pressure

30046033 − PR interval
24952745 − QT interval

30578418 − Diastolic blood pressure
29403010 − Hematocrit

28135244 − Pulse pressure
27841878 − Systolic blood pressure

27659466 − QRS duration
20062063 − Electrocardiographic traits

21946350 − Pulmonary function
27182965 − Migraine
27322543 − Migraine

28739976 − Pulse pressure
27798624 − Resting heart rate

28794112 − P wave duration
29892015 − Atrial fibrillation
30061737 − Atrial fibrillation

30679814 − PR interval
21873549 − Proinsulin levels

23408906 − Thyroid hormone levels
28598434 − Renal cell carcinoma

29403010 − High density lipoprotein cholesterol levels
30595370 − Red blood cell count

19060906 − HDL cholesterol
29917119 − Colorectal cancer
26151821 − Colorectal cancer
30529582 − Colorectal cancer

29531354 − Stroke
24097068 − HDL cholesterol

28334899 − HDL cholesterol levels
25673412 − Waist−to−hip ratio adjusted for body mass index

28443625 − Waist−to−hip ratio adjusted for BMI in non−smokers
30670697 − Triglycerides x physical activity interaction (2df test)

30670697 − HDL cholesterol x physical activity interaction (2df test)
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Stromal

Epithelial

Sm. Muscle
Placenta & EEM
Pancreas

Myosat

Muscle

Mesench

Lung

Liver

Kidney

Heart

Endocrine

Digestive

Adipose

29912962 − Mean arterial pressure x alcohol cons. (light vs heavy) interaction (2df test)

28448500 − Waist−to−hip ratio adjusted for body mass index
25751625 − Breast cancer
23535729 − Breast cancer

23143594 − Psoriasis
29777097 − Family history of Alzheimer's disease

29777097 − Alzheimer's disease or family history of Alzheimer's disease
27863252 − Hematocrit

27863252 − Hemoglobin concentration
19862010 − Mean corpuscular volume

30595370 − Hair color
27841878 − Diastolic blood pressure

21909110 − Blood pressure
28139693 − Prostate−specific antigen levels (conditioned on lead SNPs)

29058716 − Breast cancer (estrogen−receptor negative)
29059683 − Breast cancer

29403010 − Gamma glutamyl transferase levels
26561523 − Fibrinogen levels

23263486 − Urate levels
29403010 − Triglyceride levels

30275531 − HDL cholesterol
28739976 − Diastolic blood pressure

18391951 − Height

30289880 − Lipid traits (pleiotropy) (HIPO component 1)
29942085 − Depressed affect

30013184 − Allergic rhinitis
29403010 − Serum total protein level

30595370 − White blood cell count
29403010 − Albumin−globulin ratio

29403010 − Non−albumin protein levels
27863252 − Granulocyte percentage of myeloid white cells

27863252 − Monocyte percentage of white cells
27863252 − Monocyte count

30617256 − Alzheimer's disease or family history of Alzheimer's disease
27863252 − White blood cell count

29403010 − Monocyte count
23222517 − Red blood cell traits

27863252 − Mean corpuscular volume
27863252 − Mean corpuscular hemoglobin

27863252 − White blood cell count (basophil)
30595370 − Mean corpuscular hemoglobin

28017375 − Mean corpuscular volume
27863252 − Mean corpuscular hemoglobin concentration

28957414 − Red cell distribution width
28017375 − Mean corpuscular hemoglobin

29403010 − Mean corpuscular hemoglobin concentration
29403010 − Mean corpuscular hemoglobin

27863252 − Basophil percentage of granulocytes
27863252 − Basophil percentage of white cells

30617256 − Alzheimer's disease (late onset)
29403010 − Mean corpuscular volume
28453575 − Mean corpuscular volume

30617256 − Family history of Alzheimer's disease
28453575 − Mean corpuscular hemoglobin

20139978 − Mean corpuscular volume
29403010 − Platelet count

27863252 − Myeloid white cell count
27863252 − Sum neutrophil eosinophil counts

27863252 − Granulocyte count
27863252 − Sum basophil neutrophil counts

27863252 − Neutrophil count
29403010 − Red blood cell count

28199695 − Itch intensity from mosquito bite
27863252 − Neutrophil percentage of white cells

21383967 − Celiac disease or Rheumatoid arthritis
22139419 − Mean platelet volume
27863252 − Mean platelet volume

27863252 − Platelet distribution width
27863252 − Plateletcrit

27863252 − Platelet count
30595370 − Red cell distribution width

27863252 − High light scatter reticulocyte count
27863252 − Immature fraction of reticulocytes

27863252 − Red cell distribution width
23749187 − Ankylosing spondylitis

27863252 − High light scatter reticulocyte percentage of red cells
27863252 − Reticulocyte count

27863252 − Reticulocyte fraction of red cells
22139419 − Platelet count

27863252 − Red blood cell count
23817569 − Self−reported allergy

28199695 − Mosquito bite size
29785011 − Allergic disease (asthma, hay fever or eczema)

29785011 − Asthma or allergic disease (pleiotropy)
30595370 − Respiratory diseases

27863252 − Lymphocyte percentage of white cells
22057235 − Celiac disease

23143596 − Rheumatoid arthritis
30595370 − Autoimmune traits

30595370 − Hypothyroidism
24076602 − Multiple sclerosis

30595370 − Eczema
26805783 − Platelet count

28017375 − Mean corpuscular hemoglobin concentration
24390342 − Rheumatoid arthritis
27863252 − Lymphocyte counts

26974007 − Chronic inflammatory diseases (pleiotropy)
23128233 − Inflammatory bowel disease

28067908 − Crohn's disease
28067908 − Ulcerative colitis

28067908 − Inflammatory bowel disease
26192919 − Inflammatory bowel disease

30595370 − Eosinophil counts
29083406 − Allergic disease (asthma, hay fever or eczema)

24532676 − Rheumatoid arthritis (ACPA−positive)
28714469 − Systemic lupus erythematosus

27863252 − Eosinophil counts
27863252 − Eosinophil percentage of white cells

27863252 − Neutrophil percentage of granulocytes
27863252 − Sum eosinophil basophil counts

27863252 − Eosinophil percentage of granulocytes
28443625 − Waist circumference adjusted for BMI in non−smokers

28448500 − Waist circumference adjusted for BMI in active individuals
28448500 − Waist circumference adj. for BMI (physical activity interaction)

28448500 − Waist circumference adjusted for body mass index
30595370 − Balding type 1
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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 -log10 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 -log10p, size by 
maximal -log10p) and interactions (edges) by the group with maximal dot product of enrichments between two traits. All 215 traits labeled.
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c.

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. c, 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.


