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0.161/0.160
0.175/0.173
0.175/0.173
MAF
(TWB2 /
TWB1)

0.446/0.449

0.115/0.115
0.488/0.488

0.437/0.44

0.39%5/0.397

MAF

Gene

APOB

APOA5

LIPC

CETP

APOC1

APOC1

Gene

FAM234A

AXIN1
DECR2

RAB11FIP3

RAB40C

Gene

Four lipids traits

MST p (TWB2 /
TWB1) !

3.3E-22/1.0E5

7.8E-215/1.9E70

1.3E14 / 2.3E4
6.3E-44/1.6E-7

1.1E-114/ 3.2E33

9.4E-115/ 2.2E33

HDL UST p?2
6.8E-3/0.89
0.01/0.09
9.1E-12 / 1.2E5
2.7E-48/1.6E-8

6.1E-5/0.09

5.5E5/0.09

Five blood traits

MST p (TWB2 /
TWB1) !

34E-137/ 3.7E39

RBC USTp?

3.3E-136/ 3.8E

44
2.3E14/ 2.4E4 2.5E-18/6.4E7
1.2E-57 / 9.9E16 9.7E-62 / 1.6E

17
45E-38/1.1E7 1.1E-39/6.2E

11
3.56-41/ 1.5E10 6.0E-46 / 3.8E

12

Three kidney traits

MST p (TWB2 /

Creatinine UST
14

LDL UST p?2
6.7E-25/ 1.8E-7
5.56-12 / 1.9E3

0.96 /0.55
0.32/0.20
7.1E-60 / 7.3E
15
6.8E-60 / 6.6E

154

WBC UST p2

0.99/0.24

0.78/0.38
0.57/0.39

0.09/0.58

0.82/0.51

UA UST p?2

TCHO UST p?
9.3E-16/ 3.8E-6
1.7E-12 / 2.3E3
1.6E-3/0.06
0.08/0.18

5.0E-19/6.7E3

5.2E19/6.7E3

Platelet USTp 2

0.21/0.28

0.81/0.61
0.80/0.47

0.85/0.68

0.19/0.40

BUN USTp?2

TG USTp?

0.03/0.03
9.9E-213/
4.0E-73
3.6E-3/0.71
0.15/0.05
3.2E-27 /1 4.2E
g3
3.4E-27 /1 4.2E
8

HB UST p?2

3.8E-3/6.4E3

0.08/0.83
0.10/0.31

0.02/0.65

0.36/0.54

HCT UST p?2

0.35/0.02

0.23/0.91
067/0.21

0.67/0.58

0.80/0.10



(TWB2 / TWB1) ! p2

TWB1)
4 9995679  rs3733588  0.415/0.418 SLC2A9 3.7E24/5.8E5 0.82/0.38 1.6E-25/1.2E5 0.54/0.76
4 88122482 rs45499402 0.314/0.319 ABCG2 3.9E-62/3.4E24 0.06/0.12 23E-62/3.9E 0.08/0.68

27
Two liver traits
Chr. BP SNP MAF Gene MST p (TWB2 / TB UST p? Albumin UST p

(TwWB2 / TWB1) ! 2

TWB1)
2 233347393 rs13012213 0.177/0.179 SAG 7.9E-23 /1.7E5 8.7E-25/ 1.0E-6 0.63/0.94
2 233679061 rs10202865 0.189/0.188 UGT1Al0 4.6E-156/2.8E-52 1.3E-158/5.5E 048/0.48

54

2 233715640 rs6749496 0.114/0.112 UGT1A10 0/7.9E128 0/1.1E130 0.05/0.80

2 233841134 rs3821238 0.275/0.28 HJURP 49E16/6.0E6 3.3E-17/8.3E7 0.27/0.53
12 20844459 rs4341591 0.157/0.157 SLCO1B3 3.9E-21/1.6E6 1.0E-22/2.0E7 0.95/0.48

TableSh. Thel8variance quantitative trait loci detected by ST(only 17 independent lociAPOC1s483082vQTL of TGand APOC1s438811
[VQTL of LDLyere highlycorrelatedwith r? = 0.99.
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Figure S1The quantilequantile (QQ) plots stratified by the nine ranges of MAfsree traits froma
multivariate normal distribution, exposure prevalence 0.2, andn =93,708).
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Figure 3. The quantilequantile (QQ) plots stratified by the nine ranges of MAfEree traits, eachfrom a
Chi-squard distribution with the degree of freedom lexposure prevalence 0.2, andn =93,708).
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Figure 8. The quantilequantile (QQ) plots stratified by the nine ranges of MAfkree traits froma
multivariate normal distribution, exposure prevalence 0.2, and n =25,200).
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Figure 8. The quantilequantile (QQ) plots stratified by the nine ranges of MAfEree traits, eachfrom a
Chisquareddistribution with the degree of freedom lexposure prevalence 0.2, and n =25,200).
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Figure $6. Power of testing GXE for individual traits, when GXE influen@didthree traits (three traits from
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Figure 7. Power of testing GxE for individual traits, when GxE influen@dthree traits (three traits, each
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Figure $8. Powerand false discovery rate (FDR) of testing GxE for individual traits, when GXxE influenced the
first trait (three traits froma multivariate normal distribution, exposure prevalence =2).andn =25,200).
Some FDR levels were migsvaluesiue tono discoveries.

{A): (0,0,0) (B): (0, 0.25, 0.25) (C): {0, 0.25,0.5)
o ° o
2 €1 27
2 8 8
g g g
o 3 x 3 x 3
o o o
2 [ g
= —o— MST, Power 5 5
gg = UST, Power 18] g2
8 « -4 - MST, FDR 5 K
—+ UST,FDR
] 5 &1
o ° °

' Ay alh sl gl dles aid '
005 01 015 02 025 03 035 04 045 05
Minor allele frequency

(D): {(0.25, 0.25, 0.75)

o ° °
8 8 8-
o o o
B 8 3

&£ g g

o« 84 « 8 x 84

o o o

2 £ £

5 5 5

. = 2 &

R P L L

H H H

o o o
o o ol
8 & IS
o ° °

i Sl ' RN I
005 0.4 045 02 025 03 035 04 045 05

Minor allele frequency

(E): (0.25, 0.5, 0.75)

R R e ' &, A
005 01 015 02 025 03 035 04 045 05

Minor allele frequency

(F): (0.75, 0.75, 0.75)

' DO T T '
005 01 015 02 025 03 035 04 045 05
Minor allele frequency

Lo ' N TR N1
005 0.4 015 02 025 03 035 04 045 05

Minor allele frequency

B ' i
005 01 015 02 025 03 035 04 045 05

Minor allele frequency

Figure 39. Power and false discovery rate (FDR) of testing GxXE for individual traits, when GxE influenced the
first trait (three traits, eachfrom a Chisquared distribution with the degree of freedom,lxposure
prevalence = @, andn =25,200). Some FDR levels were ningsvaluesiue tono discoveries.

30



Power or FDR (%)

Power or FDR (%)

60 80 100

40

20

o

40 60 80 100

20

o4

(A): (0,0, 0)

MST, Power
UST, Power
MST, FDR
UST, FDR
P

"

o

PR ~PIUS * e P

100
s

Power or FDR (%)
80
L

20
L

o

60
L

40
L

(B): (0, 0.25, 0.25)

0/.

~

-~

PR e PSS Y

100
y

Power or FDR (%)
80
s

20
L

o

60
L

40
L

(C): (0, 0.25, 0.5)

o

~

o

<

PP (NP

Power or FDR (%)

60 80 100
L L ,

40

20
L

o

(D): (0.25, 0.25, 0.75)

e gt

r — —————
005 01 015 02 025 03 035 04 045 05
Minor allele frequency

(E): (0.25, 0.5, 0.75)

PRNSIRN .. AP S T

100
'

80
L

Power or FDR (%)

20
L

o

60
L

40
A

005 01 015 02 025 03 035 04 045 05
Minor allele frequency

(F): (0.75, 0.75, 0.75)

" "

//

o
RNV PP Y

100
y

Power or FDR (%)
80
L

20
L

o4

60
i

40
L

005 01 015 02 025 03 035 04 045 05
Minor allele frequency

(G): (0, -0.25, 0.25)

e
"

0’

U o S

Power or FDR (%)

60 80 100
L L ,

40
L

o
«

o4

005 01 015 02 025 03 035 04 045 05
Minor allele frequency

(H): (0, -0.25, 0.5)

!

o

//

AT e o il

— — T — T 1
005 01 015 02 025 03 035 04 045 05

Minor allele frequency

r — T — 1
005 01 015 02 025 03 035 04 045 05

Minor allele frequency

r T T — T T T J
005 01 015 02 025 03 035 04 045 05

Minor allele frequency

r — T — T U
005 01 015 02 025 03 035 04 045 05

Minor allele frequency

Figure 80. Power and false discovery rate (FDR) of testing GXE for individual traits, when GXE influenced the
first and the secondraits (three traits from a multivariate normal distribution, exposure prevalence =2).
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Figure 81. Power and false discovery rate (FDR) of testing GxE for individual traits, whenr@xEnced the
first and the secondraits (three traits, eachfrom a Chisquared distribution with the degree of freedom,1
exposure prevalence =B, andn =25,200). Some FDR levels were migsvaluesiue tono discoveries.

31



Power (%)
60 80 100
L L )

40

20
L

o

(A):(0,0,0)

» g
- MST/ﬁgar g
—75 , Power &
e
h-—:{:ﬁ_ chm b b A -8

(B): (0, 0.25, 0.25)

40 60 80 100
L i L |

20
L

/

O 4 A= cam b A A A= -4

Power (%)

40
|

(C): (0,0.25,0.5)

80 100
)

60

20
L

od

Power (%)

40
A

(D): (0.25, 0.25, 0.75)

20
I

e

-

"
O - Ammtef="8T A A= b A -4

005 01 015 02 025 03 035 04 045 05

Power (%)
60 80

40

20
L

o

Minor allele frequency

(E): (0.25, 0.5, 0.75)

Power (%)

40
1

P

/'/
b E T rh e A b ~A— -A

005 01 015 02 025 03 035 04 045 05
Minor allele frequency

(F): (0.75, 0.75, 0.75)

80 100
L )

60
N

=}
«

0 4 bttt g =0T e

Power (%)

40

005 01 015 02 025 03 035 04 045 05
Minor allele frequency

(G): (0, -0.25, 0.25)

80 100
L )

60

20
L

Poy PP, R e

Power (%)

40

005 01 015 02 025 03 035 04 045 05
Minor allele frequency

(H): (0, -0.25, 0.5)

80 100
I )

60
L

S o

/'
O - de—pwfT pm A A= -4— -A— -4

005 01 015 02 025 03 035 04 045 05

Minor allele frequency

005 01 015 02 025 03 035 04 045 05
Minor allele frequency

005 01 015 02 025 03 035 04 045 05
Minor allele frequency

005 01 015 02 025 03 035 04 045 05
Minor allele frequency

Figure 82. Power of testing GXE for individual traits, when GXE influen@didthree traits (three traits from
amultivariate normal distribution, exposure prevalence =2).andn =25,200).
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Figure 86. Power and false discovery rate (FDR) of testing GXE for individual traits, when GXE influenced the
first and the secondraits (three traits from a multivariate normal distribution, exposure prevalence =5).
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Figure S82. Power and false discovery rate (FDR) of testing GXE for individual traits, when GXE influenced the

first and the secondraits (four traits from a multivariate normal distribution, exposure prevalence =32).
andn=93,708).
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Figure 83. Power and false covery rate (FDR) of testing GxE for individual traits, when GXxE influenced the
first and the secondraits (four traits, eachfrom a Chisquared distribution with the degree of freedom,1
exposure prevalence =B, andn = 93,708).
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Figure 84. Power and false discovery rate (FDR) of testing GXE for individual traits, when GXE influenced the

first three traits (four traits from a multivariate normal distribution, exposure prevalence =2).andn =
93,708).
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Figure 85. Power and false discovery rate (FDR) of testing GxE for individual traits, when GxE influenced the
first three traits (four traits, eachfrom a Chisquared distribution with the degree of freedom,xposure
prevalence = @, andn = 93,708).
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Figure 86. Power of testing GXE for individual traits, when GXE influenaidfour trait s (four traits from a
multivariate normal distribution, exposure prevalence =2).andn = 93,708).
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first trait (four traits from a multivariate normal distribution, exposure prevalence =5).andn = 93,708).

Figure 89. Power and false discovery rate (FDR) of testing GxE for individual traits, when GxE influenced the

first trait (four traits, eachfrom a Chisquared distribution with the degree of freedom,exposure
prevalence = (&, andn = 93,708).
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