Captions for Supplementary Materials:

Figure 1

Manhattan plots of all 21 GWAS for clinical lab measures and the results of the following ICD-9 based
PheWAS. For each of 21 clinical lab measures, the results of associations are marked as -log10 of the p-
value in red, with the abbreviation of each clinical lab measure indicated above each plot, abbreviations
explained in Table 1. Plotted in blue are —loglO(p-value) from the associations of distinct ICD-9 code
based case/control diagnoses. All results are from p-values < 0.01. The red dashed line in each Manhattan
plot is at the Bonferroni corrected p-value of 1.37 x 10®for the clinical lab GWAS, and the blue dashed
line is the Bonferroni corrected p-value 4.9 x 10°® for the ICD-9 diagnoses based Phe WAS.

Figure 2a

Comparison of significant SNPs between clinical lab measures and ICD-9 code PheWAS. The x-axis has
the clinical lab measures and y-axis shows its association p-value with the SNP, where red dots are the top
SNPs from clinical lab PheWAS and blue triangle are the same SNPs associated with ICD-9 diagnoses.
Table 2 lists what the ICD-9 diagnoses were for each of the clinical lab measures.

Figure 2b

In this chromosomal ideogram, lines link SNP chromosomal locations to colored diamonds (representing
clinical lab measures) or circles (representing ICD-9 diagnoses) showing the cross-phenotype associations
for the SNPs identified first with associations with clinical lab measures.

Figure 3
Spectrum of phenotypic associations for LDLR SNP rs6511720, for PheWAS p-values < 0.01. This SNP
was originally associated in our study with the clinical lab measure of LDL.

Supplementary Table 1

Associations passing our Bonferroni corrected p-value cutoff. The spreadsheet has three tabs: the results of
the clinical lab measure GWAS, the results of the ICD-9 based PheWAS, the associations for both
combined by SNP.

Supplementary Table 2

The spreadsheet has two tabs: the clinical lab measures, the ICD-9 code. Each tab provides total number of
subjects for the clinical lab measurements, and the total number of cases/controls for the ICD-9
case/control phenotypes. It also includes total number of SNPs passing Bonferoni threshold within each
clinical lab measures and ICD-9 codes.

Supplementary Figure

For each clinical lab measure GWAS, there is one Manhattan plot and one quantile-quantile normal plot
(QQ-plot). The Manhattan plot on the left shows the p-values from each GWAS, plotted as —log(10) of the
p-value, across all chromosomes. A red line is placed at our Bonferroni corrected p-value cutoff. On the
right is a QQ-plot of all p-values from the GWAS (black points), compared to a normal distribution (red
line). The calculated lambda (also known as genomic inflation factor) is noted at the top of the QQ plot,
strong deviations above “1” for lambda indicate an inflation of significant p-values or strong non-normality
of the distribution of p-values of the GWAS.
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Sonfern corrected shpsin Clinical Lab PheWAS
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Bonferoni corrected SNPs in ICD-9 code PheWAS

Gene

TCF7L2

CFB

VWA7
MSHS-SAPCD1,MSHS
MSH5-SAPCD1,MSHS
APOM
MSH5-SAPCD1,MSHS
cuct

TCF7L2
c2
2

LDLR
TCF7L2
TCF7L2

VWA7
PDESB

TNXB
TCF7L2

PDESB

MSHS-SAPCD1,MSHS
MSHS-SAPCD1,MSHS
MSH5-SAPCD1,MSHS
TCF7L2

TCF7L2

c2

TCF7L2

TCF7L2

CELSR2

TCF7L2
CSNK2B

SNP
1512243326
151270942
153115671
153117574
153117577
153117582
153131379
153131383
15445925
154506565
15497309
rs558702
5602633
156511720
157901695
157903146
15965513
153101017
1510037599
1510759944
151150753
1512255372
151269852
151382879
151443438
153101018
153130484
153131378
153132445
154074720
154132670
rs519417
rs6585196
156585201
15660240
157850258
157901275
159267531
159273363

1CD-9 Code 1CD-9 Code Desc

250 Type Il Diabetes Mellitus
250.01 Type | Diabetes Mellitus
250.01 Type | Diabetes Mellitus
250.01 Type | Diabetes Mellitus
250.01 Type | Diabetes Mellitus
250.01 Type | Diabetes Mellitus
250.01 Type | Diabetes Mellitus
250.01 Type | Diabetes Mellitus

272.4 Hyperlipidemia

250 Type Il Diabetes Mellitus
250.01 Type | Diabetes Mellitus
250.01 Type | Diabetes Mellitus

272.4 Hyperlipidemia
272.4 Hyperlipidemia
250 Type Il Diabetes Mellitus
250 Type Il Diabetes Mellitus
244.9 Hypothyroidism
250.01 Type | Diabetes Mellitus
244.9 Hypothyroidism
244.9 Hypothyroidism
250.01 Type | Diabetes Mellitus
250 Type Il Diabetes Mellitus
250.01 Type | Diabetes Mellitus
244.9 Hypothyroidism
244.9 Hypothyroidism
250.01 Type | Diabetes Mellitus
250.01 Type | Diabetes Mellitus
250.01 Type | Diabetes Mellitus
250.01 Type | Diabetes Mellitus

250 Type Il Diabetes Mellitus

250 Type Il Diabetes Mellitus
250.01 Type | Diabetes Mellitus

250 Type Il Diabetes Mellitus

250 Type Il Diabetes Mellitus

2724 Hyperlipidemia
2449 Hypothyroidism

250 Type |l Diabetes Mellitus
250.01 Type | Diabetes Mellitus
250.01 Type | Diabetes Mellitus

CHR

-]

588 r0abB

N T ]

BorB88ab5

6
6

BP Allele
114788815 T
31918860 A
31734345 G
31725230 G
31727474 A
31620520 T
31721033 6
31704294 G
45415640 G
114756041 A
31892484 A
31870326 G
109821511 G
11202306 G
114754088 T
114758349 C
100556109 G
31733466 T
76541325 A
100556972 G
32059867 A
114808902 G
32080191 G
76521868 T
100550028 C
31705864 C
31715882 T
31725285 A
31712196 G
114748497 C
114767771 G
31878433 G
114737050 T
114768783 G
109817838 C
100549013 G
114732906 A
31636742 A
32626272 C

Allele Frequency

0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.89
0.68
0.91
0.91
0.79
0.88
0.69
0.70
0.66
0.91
0.60
0.66
0.91
0.71
0.91
0.60
0.66
0.91
0.91
0.91
0.91
0.53
0.68
0.91
0.63
0.54
0.79
0.66
0.54
0.91
0.74

Cases Controls Beta

3485
347
347
346
347
347

11496
11494
11494
11496
11496
11494

0.25
-0.61
0.59
0.59
0.59
-0.58
-0.59
-0.59

0.34
-0.29
-0.59
-0.61

0.18

0.28
0.28
0.29

0.22
0.59
-0.19

0.22
-0.65
0.25
-0.66
018

0.22
-0.59
0.59
0.59
0.59
0.19
0.27
-0.59

0.15
-0.18

0.19

0.22
015
-0.59
0.85

SE

0.03
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.05
0.03
0.11
0.11
0.04
0.05
0.03
0.03
0.04
0.11
0.04
0.04
0.11
0.03
0.11
0.04
0.04
0.11
0.11
0.11
0.11
0.03
0.03
0.11
0.03
0.03
0.04
0.04
0.03
0.11
0.08

P-Value NHGRI GWAS Trait
6.25E-13 Two-hour glucose challenge
1.32e-07
2.27€-07
229607
221607
3.34€-07 Lung cancer,Lung adenocarcinoma
2.56E-07 Systemic lupus erythematosus
2.86£-07
1.51E-11 Cardiovascular disease risk factors, Apolipoprotein Levels,Carotid intima media thickness,L i d lipase A2 activity and mass,Metabolite levels
1.03€-18 Fasting glucose-related traits, Type 2 diabetes
2.65€-07
1.14€-07
4.55E-06
1.91E-08 LDL cholesterol,Cardiovascular disease risk factors, Cholesterol, total,Metabolite levels,Carotid intima media thickness,Lipoprotein-associated phospholipase A2 activity and mass
5.01E-17 Type 2 diabetes,Coronary heart disease
1.53E-17 Type 2 diabetes,Fasting glucose-related traits (interaction with BMI),Glycated hemoglobin levels,Metabolic syndrome, Type 2 diabetes and other traits,Fasting insulin-related traits (interaction with BMI)Proinsulin levels
8.03€-08 Thyroid cancer
2.54£-07
771607
9.48£-08
2.56E-08
2.99€-13
1.196-08
4.24€-06
6.67E-08 Obesity-related traits
2.45€-07
2.17€-07
2.54€-07
2.58E-07
3.58-10
3.16E-16
3.60E-07
3.60E-06
4.24E-09
1.436-06 LDL cholesterol,Cardiovascular disease risk factors
5.85E-08 Hypothyroidism
2.24€-06
2.48€-07
4.40E-26
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Alanine Amino Tranferase (Log Transform)
Genomic Inflation Factor is 1.05177536762139
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Albumin

Genomic Inflation Factor is 1.05642617632916
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Aspartate Amino Transferase
Genomic Inflation Factor is 1.04834340569528

20 o _
o
¢ .
g .
15 — ¢ f_ .
o ’a .
- f ' > o
& . i) .
s : .
B o
ig’ 10 - e} - .
. : 2 h
: 2
o 8 L ]
f
. i ~
5 —
o—
0 - T T T T T
1 2 3 4 5 6 7 8 9 11 13 15 18 22 0 1 2 3 4 5

Expected —logyo(p)

Chromosome



de

10XI

Carbon d

Genomic Inflation Factor is 1.03191172663572
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Cholesterol
Genomic Inflation Factor is 1.03861543949955
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Creatinine

Genomic Inflation Factor is 1.02137723914402
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Free T3
Genomic Inflation Factor is 1.01909752408458
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—logia(p)
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Chromosome
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Free T4 (Log Transform)
Genomic Inflation Factor is 0.994634136933098

Observed —logyo(p)
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Glucose (Log Transform)
Genomic Inflation Factor is 1.04610050813471
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—logia(p)

Hemoglobin Alc

Genomic Inflation Factor is 1.04169847694333
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—logia(p)
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High Density Lipoprotein (Log Transform?
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Genomic Inflation Factor is 1.12722693928373
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—logia(p)

Insulin-Like Growth Factor-1 (Log Transform)
Genomic Inflation Factor is 1.04924180854575
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Low Density Lipoprotein
Genomic Inflation Factor is 1.02632679841335
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—logia(p)
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Platelet Count

Genomic Inflation Factor is 1.0900758968758
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Protein Urine (Log Transform)
Genomic Inflation Factor is 1.01001768028042
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Red Blood Cell Count
Genomic Inflation Factor is 1.08384120146952
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—logia(p)
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Chromosome
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Thyroid Globulin Antibody
Genomic Inflation Factor is 1.01748080326271
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Genomic Inflation Factor is 1.01816685662392

Thyroidperoxidase Antibody (Log Transform)
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Thyroid Stimulating Hormone (Log Transform)
Genomic Inflation Factor is 1.06533258684863
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Triglycerides (Log Transform)
Genomic Inflation Factor is 1.11045917460547
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—logia(p)

White Blood Cell Count
Genomic Inflation Factor is 1.09920578761999
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