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Supplemental Table 1. Variants in insulin-30 instrument sets

Insulin Insulin-
raising Other Insulin-30- | 30- GSIS-

SNP rsID Chr | Position (bp) Nearest gene allele allele beta p-value stringent relaxed stringent
rs1111875 10 94452862 HHEX T C 0.095 7.50E-11 Yes Yes Yes
rs2287019 19 50894012 QPCTL C T 0.12 1.49E-09 Yes Yes Yes
rs742642 6 20773060 CDKAL1 G A 0.12 7.69E-09 Yes Yes Yes
rs6943153 7 50759073 GRB10 T C 0.082 5.48E-08 Yes
rs10830963 11 92348358 MTNR1B C G 0.085 2.04E-07 Yes Yes
rs6006427 22 28999993 OSM Cc T 0.1 3.86E-06 Yes

rs4942511 13 45798649 C130rf18 C T 0.33 7.85E-06 Yes
rs10233248 7 49445212 VWC2 A T 0.1 8.90E-06 Yes
rs17044912 3 6462627 AF279782 C T 0.25 1.06E-05 Yes

rs2274611 9 89532495 CTSL C T 0.093 1.32E-05 Yes

rs6740210 2 65017249 SLC1A4 T C 0.17 1.59E-05 Yes

rs2865851 19 58907560 MIR519D G A 0.15 1.68E-05 Yes

rs7581860 2 204940565 PARD3B A G 0.2 1.69E-05 Yes

rs918689 16 74755148 CNTNAP4 G A 0.099 1.77E-05 Yes
rs11240131 1 145751075 NBPF1 /KIAA1693 | C T 0.13 1.98E-05 Yes

rs2388417 15 92192224 LINCO01579 T C 0.36 2.14E-05 Yes

rs1239081 2 78683501 AC092660 G A 0.1 2.14E-05 Yes
rs10834748 11 25668301 LUZP2 A T 0.13 2.17E-05 Yes

rs3759356 12 5020623 KCNAS5 A G 0.1 2.35E-05 Yes
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Beta refers to the association of each variant with log-insulin 30. Abbreviations: Chr, chromosome; SNP, single nucleotide polymorphism.



Supplemental Table 2, Variants in BMI instrument set
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Beta refers to the association of each variant with body mass index. Abbreviations: BMI, body mass index; Chr, chromosome; SNP, single
nucleotide polymorphism.
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Supplemental Table 3. Individual variant association in CAMP-MGH cohort with insulin-30

Insulin
raising Other
SNP Nearest gene | allele allele beta SE P-value
rs1111875 | HHEX T C 0.06 0.02 0.01
rs2287019 | QPCTL Cc T 0.05 0.03 0.08
rs742642 CDKALA1 G A 0.09 0.03 0.01
rs6943153 | GRB10 T C -0.03 0.02 0.17
rs10830963 | MTNR1B C G 0.06 0.03 0.03
rs6006427 | OSM C T 0.01 0.03 0.82
rs4942511 | C13o0rf18 C T -0.13 0.08 0.12
rs10233248 | VWC2 A T -0.03 0.03 0.27
rs17044912 | AF279782 C T 0.05 0.09 0.57
rs2274611 | CTSL C T 0.04 0.02 0.09
rs6740210 | SLC1A4 T C 0.04 0.04 0.36
rs2865851 MIR519D G A -0.01 0.02 0.71
rs7581860 | PARD3B A G 0.07 0.04 0.12
rs918689 CNTNAP4 G A 0.03 0.03 0.19
rs11240131 | NBPF1 C T -0.03 0.03 0.41
/KIAA1693
rs2388417 | LINC01579 | T C 0.10 0.10 0.29
rs1239081 | AC092660 G A -0.04 0.02 0.09
rs10834748 | LUZP2 A T 0.00 0.03 0.90
rs3759356 | KCNA5 A G -0.02 0.03 0.46
rs13152357 | RP11- C T 0.05 0.06 0.42
73G16
rs1265052 | C6ORF15 C T 0.05 0.02 0.03
rs210328 AL163953 C T 0.04 0.03 0.14
rs7607980 | COBLL1 T C 0.01 0.03 0.74
rs11768772 | RN7SKP228 | G Cc 0.02 0.05 0.72
rs2909874 | NKX6-3 A G 0.02 0.02 0.47
rs7046518 | NBPF22P A G 0.01 0.03 0.75
rs4918546 | ACER2 G T -0.01 0.03 0.84
rs368664 RN7SL686P | A C 0.07 0.06 0.28
rs1073923 | C1orf115 T C 0.00 0.05 0.98
rs11675522 | WWOX T C 0.02 0.02 0.50
rs925820 AC019118 T G 0.02 0.02 0.33
rs16877965 | CNTN4 A G 0.02 0.06 0.73
rs9364646 | WRN A G 0.02 0.03 0.58
rs7573433 | PARK2 A G -0.01 0.04 0.87
rs6601952 | SCN2A C A 0.00 0.02 0.84
rs7100825 | UCN3 T C 0.04 0.04 0.30
rs987192 CR607950 T C -0.02 0.05 0.68
rs10811661 | NQO2 C T 0.01 0.03 0.86
rs12549902 | ANK1 G A 0.02 0.02 0.52
rs933360 GRB10 G A -0.03 0.03 0.32
rs4502156 | C2CD4A C T 0.01 0.02 0.69




Beta refers to the association of each variant with log-insulin 30. Abbreviations: SE, standard
error.

Supplemental table 4.
Summary of bidirectional Mendelian randomization analyses.

Instrument | Exposure | Outcome MR MR MR Het. Egger

Set Data Data Beta SE P-value | P-value | Test
P-value

Insulin-30 MAGIC GIANT 0.095 | 0.013 | 1.8E-12 | 2.7E-07 | 5.9E-01

Stringent

Insulin-30 MAGIC UK 0.104 | 0.016 | 1.3E-10 | 2.2E-05 | 4.4E-01

Stringent Biobank

Insulin-30 MAGIC Combined 0.098 | 0.010 | 2.2E-21 | 7.6E-12 | 5.3E-01
Stringent

GSIS MAGIC GIANT 0.055 | 0.011 | 8.5E-07 | 2.7E-11 | 2.5E-01
Stringent

GSIS MAGIC UK 0.054 | 0.013 | 6.6E-05 | 8.8E-11 | 3.1E-01
Stringent Biobank

GSIS MAGIC Combined | 0.054 | 0.009 | 3.4E-10 | 3.6E-22 | 2.7E-01
Stringent

Insulin-30 MAGIC GIANT 0.010 | 0.004 | 2.0E-02 | 5.3E-10 | 8.7E-01
Relaxed

Insulin-30 MAGIC UK 0.004 | 0.004 | 3.1E-01 | 1.9E-09 | 9.0E-01
Relaxed Biobank

Insulin-30 MAGIC Combined 0.007 | 0.003 | 1.8E-02 | 7.3E-23 | 9.2E-01
Relaxed

Insulin-30 MAGIC GIANT 0.042 | 0.017 | 1.1E-02 | 8.3E-01 NA
Sensitivity

Insulin-30 MAGIC UK 0.050 | 0.020 | 1.4E-02 | 2.3E-01 NA
Sensitivity Biobank

Insulin-30 MAGIC Combined 0.045 | 0.013 | 4.2E-04 | 3.4E-01 NA
Sensitivity

BMI GIANT MAGIC 0.115| 0.145 | 4.3E-01 | 1.3E-01 | 1.7E-01

MR-Beta refers to the effect of genetically-raised insulin-30 on BMI for the insulin-30 instrument
sets, and the effect of genetically-raisedBMI on insulin-30. Abbreviations: het., heterogeneity;
GIANT, Genetic Investigation of ANthropometric Traits consortium, MAGIC, Meta-Analysis of
Glucose- and Insulin-related traits Consortium; MR, Mendelian randomization; SE, standard error.
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Figure legend

Supplemental Figure 1. SNP-trait effect estimates for insulin-30-stringent
instruments. Scatterplot of association of each variant with insulin-30 and with
body mass index. The dashed line represents the slope of the MR effect
estimate of genetically-raised insulin 30 on BMI using all 3 instruments; the
dotted line is the MR effect estimate excluding the outlier, QPCTL/GIPR.
Abbreviations: MR, Mendelian randomization; SD, standard deviation; SE,
standard error; SNP, single nucleotide polymorphism.
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