
 

Supplementary Figure 1 

cis-eQTL effect of all SNPs on expression of neighboring genes in 48 tissues (GTEx dataset). 

The eQTL effects are stratified by SNP. The y-axis represents affected transcripts whereas the x-axis represents eQTL effect sizes. 
Expression in each tissue is colour-coded, while the significance of transcript-SNP associations is represented by the size of each 
bubble which is proportional to the P-value 

●

●

●

●●

●

●

●

●
●●

●

●

●●

●

●

●●●●

●

●

●

●

●●

●

●

●

●

●●●●●

●

●

●

●●●●●●
●

●

●

●

●●●●

●

●
●

●

●●●●

●●●●●●●●●●

●●●

●

●

●

●●●●

●

●

●

●

●●

●

●●

●●

●

●●

●

●

●●

●●

●●●●

●

●

●

●

●

●

●

●

●●●●●●●●

●

●

●

●

●●●●

●

●

●

●

●●●●●●

●

●
●
●●●●●
●

●

●

●

●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●●

●

●

●

●

●

●

●

●●

●

●●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●

●
●

●

●
●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●●●
●

●

●●

●

●

●

●●●

●

●

●●

●

●

●●

●

●

●

●●●●

●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●

●●

●

●

●●●●●

●

●

●●

●

●

●

●

●

●●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●●

●●

●

●

●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●●●

●

●

●●

●

●●

●

●

●

●

●

●●

●

●●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●●

●

●

●●

●

●

●●

●

●●
●

●

●●●●●●●●●●●●●●●●●●

●●

●
●●●●

●●●

●

●

●

●●●

●

●●

●

●

●

●●

●

●●●

●

●

●●●

●

●●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●●

●

●

●

●●●

●

●●

●

●●

●

●

●

●

●●●

●

●

●

●●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●●
●

●●●

●
●

●

●

●

●

●
●
●
●●

●

●
●

●

●

●

●

●

●

●

●●
●●

●

●●
●
●

●

●●●●●●●●●●●●●●●●●

●

●●●●●

●●●

●

●

●

●●●●

●●

●●

●

●

●

●

●

●

●

●

●

●●

●●●●

●

●

●●●

●●●●●●●●●●●●●●●●●●●

●

●●●●

●

●

●

●●●●●●●●●●●

●

●

●

●

●●

●●●●

●

●

●

●

●

●

●●●●●●●●●●

●●
●

●●

●●●●●●●●●●●●●●●●●

●●

●

●

●

●●

●

●

●

●

●

●

●●

●●

●

●

●

●

●●

●

●●

●

●

●

●

●●●●●●●●●

●●●

●●

●

●●

rs
10

04
78

7

rs
10

07
85

88

rs
10

24
91

67

rs
10

53
65

1

rs
11

11
47

87

rs
11

34
43

71
8

rs
11

54
43

1

rs
11

64
85

70

rs
11

94
06

94

rs
12

31
26

93

rs
12

50
37

01

rs
12

60
32

6

rs
12

64
68

08

rs
13

39
00

19

rs
14

21
08

5

rs
17

13
67

6

rs
19

91
55

6

rs
20

71
30

5

rs
22

71
79

rs
27

26
03

4

rs
34

06
04

76

rs
47

94
01

5

rs
49

16
72

3

rs
57

28
10

63

rs
61

88
26

91

rs
68

54
45

2

rs
71

21
98

6

rs
71

41
41

93

rs
72

76
86

26

rs
74

42
43

78

rs
74

89
19

rs
75

17
34

4

rs
76

40

rs
76

98
11

9

rs
79

58
70

4

rs
82

88
67

rs
83

81
45

rs
98

41
82

9

rs
98

87
48

rs
99

91
73

3

−1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1 −1 0 1
AC074117.10

AC087491.2
AC091132.1
AC159540.1

ACP2
ACSS3
ADH1A
ANKK1

ANKRD36
APOBR

ARHGAP1
ARHGAP27

ARL17A
ARL17B
ARL5C

ARPC1A
ARPC1B
ATF4P4
ATG13

ATP5G1
ATP5J2
ATRAID

C11orf49
C1QTNF4

CADM2
CCDC101
CDC37P1

CDIPT−AS1
CNNM4
CPSF4
CRHR1

CRHR1−IT1
CTB−39G8.3

CTC−498M16.4
CTD−2020K17.1

CYP3A5
CYP3A7
DHODH

DND1P1
DRD2

EFNB3
EIF3C

ERBB2
FAHD2B

FAM178B
FAM215B

FAM83E
FMNL1
FNBP4
FNDC4

FTO
FUT2

GCKR
GS1−259H13.2

GSDMA
GSDMB

HPR
IGSF9B

IL27
INO80E
IZUMO1
KANSL1

KANSL1−AS1
KLB

KRTCAP3
LAT

LIAS
LIN7C

LMAN2L
LRP1
LRP4

LRRC37A
LRRC37A13P

LRRC37A2
LRRC37A4P

MAMSTR
MAPT

MAPT−AS1
MDK

MGC10955 (TET3)
MLXIPL

MSANTD1
MTCH2

MVP
MYBPC3
NDUFS3

NMT1
NPIPB6
NPIPB7
NPIPB9
NRBP1

NSF
NTN5

NUPR1
ORMDL3
PACSIN3

PGAP3
PLEKHM1

PNMT
PPM1G

PPP1R1B
PSMC3
PTPRJ

RABEP2
RASIP1

RFC1
RP11−1348G14.4
RP11−1348G14.6

RP11−183G22.1
RP11−22P6.3

RP11−259G18.1
RP11−259G18.2
RP11−259G18.3
RP11−308N19.3
RP11−349A22.5

RP11−360F5.3
RP11−425L10.1
RP11−435I10.5

RP11−472B18.1
RP11−543H12.1
RP11−669E14.4
RP11−669E14.6
RP11−690G19.3
RP11−707O23.5

RP11−789C1.1
RP11−789C1.2
RP11−798G7.5
RP11−798G7.6
RP11−798G7.8

RP11−834C11.3
RPL9

RPS26P8
SBK1

SCN8A
SEC1P

SERTAD4−AS1
SEZ6L2
SH2B1

SIX3−AS1
SLC39A13

SNF8
SNX17
SPNS1

SPPL2C
STARD3

SULT1A1
SULT1A2

SYT14
TBX6

TENM2
TMEM127

TMEM161B−AS1
TNRC6A

TTLL6
TUFM
UGDH
USP28

VPS37D
WNT3

YPEL3
ZKSCAN5

ZNF3

Normalised Effect Sizes

Tr
an

sc
rip

ts

−log10(P−Value)
●
●
●
●
●

25
50
75
100

125

Tissue
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Adipose − Subcutaneous
Adipose − Visceral (Omentum)
Adrenal Gland
Artery − Aorta
Artery − Coronary
Artery − Tibial
Brain − Amygdala
Brain − Anterior cingulate cortex (BA24)
Brain − Caudate (basal ganglia)
Brain − Cerebellar Hemisphere
Brain − Cerebellum
Brain − Cortex
Brain − Frontal Cortex (BA9)
Brain − Hippocampus
Brain − Hypothalamus
Brain − Nucleus accumbens (basal ganglia)
Brain − Putamen (basal ganglia)
Brain − Spinal cord (cervical c−1)
Brain − Substantia nigra
Breast − Mammary Tissue
Cells − EBV−transformed lymphocytes
Cells − Transformed fibroblasts
Colon − Sigmoid
Colon − Transverse
Esophagus − Gastroesophageal Junction
Esophagus − Mucosa
Esophagus − Muscularis
Heart − Atrial Appendage
Heart − Left Ventricle
Liver
Lung
Minor Salivary Gland
Muscle − Skeletal
Nerve − Tibial
Ovary
Pancreas
Pituitary
Prostate
Skin − Not Sun Exposed (Suprapubic)
Skin − Sun Exposed (Lower leg)
Small Intestine − Terminal Ileum
Spleen
Stomach
Testis
Thyroid
Uterus
Vagina
Whole Blood

cis−eQTLs effects in different tissues
(all SNPs)



 

Supplementary Figure 2 

cis-eQTL effect of rs9901937 on expression of neighboring genes in 48 tissues (GTEx dataset). 

The y-axis represents affected transcripts whereas the x-axis represent eQTL effect sizes. Expression in each tissue is colour-coded, 
while the significance of transcript-SNP associations is represented by the size of each bubble which is proportional to the P-value 



 

Supplementary Figure 3 

cis-eQTL effect of all SNPs on expression of different genes in 10 brain regions. 

Transcripts-SNP pairs with eQTL P-values <0.0045 in at least one brain tissue are included in this plot. We have removed the transcript 
ID of the y-axis for simplicity. Details for this figure, including transcripts ID can be found in Supplementary Table 14. 

aveALL CRBL FCTX HIPP MEDU OCTX PUTM SNIG TCTX THAL WHMT
Brain regions

Tr
an

sc
rip

ts
 ID

0

20

40

60

−log(P.Value)

cis−eQTLs effects in the brain
(all SNPs)



 

Supplementary Figure 4 

Gene over-representation enrichment analysis using IPA. 

Enriched disease and biological function terms within the list of 146 GTEx eQTL genes are shown ranked according to their P-value. 
Only terms having at least 5 gene matches to the list were used for the analysis. Dashed line marks the significance threshold (P 
=0.01) 



 

Supplementary Figure 5 

Gene over-representation enrichment analysis using IPA. 

Enriched disease and biological function terms within the list of 160 GTEx eQTL genes are shown ranked according to their P-value. 
Only terms having at least 5 gene matches to the list were used for the analysis. Dashed line marks the significance threshold (P 
=0.01) 



 

Supplementary Figure 6 

Gene over-representation analysis using WebGestalt. 

Novel and known variants are significantly enriched in several diseases and traits 

	
	



 

Supplementary Figure 7 

dZip71B gene structure. 

Drosophila genome browser screen shot.  The top track shows the gene structure, with exons indicated by boxes, and the open reading 
frame shaded purple.  The second track shows the location of the conserved transporter channel domain (red).  Track three indicates 
the location of the short hairpin RNAi target used to knock down dZip71B.  The bottom track displays the location of various transposon 
insertions in the dZip71B gene.  We used transheterozygous flies carrying one allele each of the MB11703 and MI13940 insertions, 
which are both located in the middle of the gene, in introns flanked by coding exons.  The scale atop is in base pairs. 

	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Figure 8. Quantile-quantile (QQ) plots. The figure shows QQ plots for a) meta-analysis summary level data b) UK-
Biobank only and c) AlcGen and Charge+ only. 
a. 

	
b.  

	
c. 

	 	



	
Supplementary Figure 9. Regional plots for all novel SNPs. For each plot the –log10 P values of the SNPs are shown according to 
their chromosomal positions (x axis). The lead SNPs are labeled by their rs ID (blue) and the r2 values of the rest of the SNPs with are 
indicated by different colors. 
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