
 

 

Appendix 1. Associations of haplotypes with clinic-based migraine. 

HLA class I haplotype 

Total  

(2n=13,320) 

Clinic-based case  

(2n=1,210) 

Control  

(2n=12,110) p-valuea q-value 

A*33:03- B*58:01- C*03:02 1,339 (10.05) 160 (13.22) 1,179 (9.74) 0.0002 0.0036 

A*02:07- B*46:01- C*01:02 1,089 (8.18) 90 (7.44) 999 (8.25) 0.3497 0.9401 

A*11:01- B*40:01- C*07:02 866 (6.50) 83 (6.86) 783 (6.47) 0.5822 0.9401 

A*11:01- B*13:01- C*03:04 491 (3.69) 34 (2.81) 457 (3.77) 0.0930 0.4185 

A*11:01- B*15:02- C*08:01 429 (3.22) 38 (3.14) 391 (3.23) 0.9320 0.9868 

A*02:03- B*38:02- C*07:02 418 (3.14) 43 (3.55) 375 (3.10) 0.3867 0.9401 

A*11:01- B*46:01- C*01:02 263 (1.97) 20 (1.65) 243 (2.01) 0.4490 0.9401 

A*24:02- B*40:01- C*03:04 258 (1.94) 26 (2.15) 232 (1.92) 0.5836 0.9401 

A*24:02- B*40:01- C*07:02 237 (1.78) 10 (0.83) 227 (1.87) 0.0059 0.0531 

A*24:02- B*54:01- C*01:02 228 (1.71) 21 (1.74) 207 (1.71) 0.9075 0.9868 

A*11:02- B*27:04- C*12:02 225 (1.69) 12 (0.99) 213 (1.76) 0.0465 0.2790 

A*11:01- B*40:01- C*03:04 209 (1.57) 21 (1.74) 188 (1.55) 0.6267 0.9401 

A*02:01- B*40:01- C*15:02 191 (1.43) 19 (1.57) 172 (1.42) 0.6136 0.9401 

A*02:01- B*40:01- C*07:02 180 (1.35) 15 (1.24) 165 (1.36) 0.8958 0.9868 

A*30:01 B*13:02 C*06:02 176 (1.32) 17 (1.40) 159 (1.31) 0.7912 0.9868 



 

 

A*11:01 B*51:01 C*14:02 169 (1.27) 12 (0.99) 157 (1.30) 0.4207 0.9401 

A*11:01 B*15:01 C*04:01 153 (1.15) 14 (1.16) 139 (1.15) 0.8882 0.9868 

A*11:01 B*55:02 C*01:02 144 (1.08) 13 (1.07) 131 (1.08) 1.0000 1.0000 

Rare haplotypesb 
6,255 (46.96) 562 (46.45) 5,693 (47.01) --- --- 

a. p-value from Fisher’s exact test comparing clinic-based cases and controls.  

b. Rare haplotypes have a population frequency <1%. 

 

  



 

 

Appendix 2. Association of HLA-A*33:03- HLA-B*58:01- HLA-C*03:02 haplotype with clinic-based migraine. 

HLA class I 

haplotype 

Total  

(2n=13,320) 
 

Clinic-based 

migraine 

(2n=1,210)  

Control  

(2n=12,110) 
p-value q-value 

Logistic regression OR (95% CI) 
PAF 

(%) 

2n % 2n % 2n % 
Crude OR Age and sex 

adjusted 

A*33:03- B*58:01- 

C*03:02 
1,339 10.05  160 13.22  1,179 9.74 0.0002 0.0036 1.41 (1.18-1.68) 1.44 (1.20-1.73) 8.09 

OR, odds ratio; CI, confidence interval; PAF, population attributable fraction. 

  



 

 

Appendix 3. Association of HLA-A*33:03- HLA-B*58:01- HLA-C*03:02 haplotype with migraine subtypes among clinic-based migraine 

patients (N=605). 

  

  Multinomial logistic regressiona 

Migraine subtype 2n (%) OR (95% CI) p-value 

Episodic migraine 91 (11.76) --- --- 

CM without MOH  20 (11.90) 1.01 (0.60-1.70) 0.9675 

CM with MOH 49 (18.28) 1.75 (1.18-2.60) 0.0058 

OR, odds ratio; CI, confidence interval; CM, chronic migraine; MOH, medication-overuse headache. 

a. Multinomial logistic regression adjusted for age and sex. 

 

  



 

 

Appendix 4. Sensitivity analysis of associations between selected HLA alleles and clinic-based migraine at post-imputation call threshold of 0.6 

(N=5,560). 

HLA allele 

Total (2n=11,120) 

 Clinic-based migraine 

(2n=1,012) 

 No migraine 

(2n=10,108) 

p-valuea 2n % 2n % 2n % 

HLA-A*33:03 1,432 12.88  155 15.32  1,277 12.63 0.0180 

HLA-B*39:01 264 2.37  34 3.36  230 2.28 0.0388 

HLA-B*51:01 435 3.91  53 5.24  382 3.78 0.0268 

HLA-B*58:01 1,426 12.82  158 15.61  1,268 12.54 0.0066 

HLA-C*03:02 1,429 12.85  158 15.61  1,271 12.57 0.0067 

a. P-value from Fisher’s exact test.  

 

  



 

 

Appendix 5. Sensitivity analysis of associations between selected HLA alleles and clinic-based migraine at post-imputation call threshold of 0.4 

(N=7,381). 

HLA allele 

Total (2n=14,762) 

 Clinic-based migraine 

(2n=1,362) 

 No migraine 

(2n=13,400) 

p-valuea 2n % 2n % 2n % 

HLA-A*33:03 1712 11.60  188 13.80  1524 11.37 0.0088 

HLA-B*39:01 347 2.35  49 3.60  298 2.22 0.0025 

HLA-B*51:01 625 4.23  76 5.58  549 4.10 0.0132 

HLA-B*58:01 1687 11.43  191 14.02  1496 11.16 0.0020 

HLA-C*03:02 1690 11.45  191 14.02  1499 11.19 0.0024 

a. P-value from Fisher’s exact test.  

 



 

 

 
 

Appendix 6. Plots of top two principal components (PCs) for clinic-based migraine patients (blue square) and controls (green circle). (A) Plot of 

PC1 vs. PC2. (B) Enlarged plot of (A) with y-axis limited between -0.05 to 0.05. 

  



 

 

Appendix 7. Associations between selected HLA class I alleles and clinic-based migraine, when cases and controls were both imputed with 

TWB array-specific set of classifiers. 

HLA allele 

Total  

(2n=12,778) 

 Clinic-based 

migraine 

(2n=668) 

 

Control  

(2n=12,110)  Logistic regression  

2n %  2n %  2n %  

Crude OR 

(95% CI) 

Age and sex adjusted 

OR (95% CI) 

A*33:03 1,550 12.1  122 18.3  1,428 11.8  1.65 (1.35-2.02) 1.70 (1.38-2.10) 

B*39:01 283 2.2  16 2.4  267 2.2  1.09 (0.65-1.82) 1.10 (0.65-1.86) 

B*51:01 522 4.1  33 4.9  489 4.0  1.23 (0.86-1.76) 1.27 (0.88-1.85) 

B*58:01 1,534 12.0  124 18.6  1,410 11.6  1.72 (1.40-2.10) 1.76 (1.43-2.17) 

C*03:02 1,534 12.0  124 18.6  1,410 11.6  1.71 (1.40-2.09) 1.76 (1.43-2.17) 

OR, odds ratio; CI, confidence interval. 

  



 

 

Appendix 8. Validation of associations of self-reported headache and self-reported migraine with SNPs previously reported to be associated 

with clinic-based migraine. 

SNP Chr 

Case 

Population 

Risk 

allele 

Case 

RAF 

Control 

RAF 

Cochran-Armitage 

trend test 

 

Logistic regressiona 

p-value q-valueb OR (95% CI) p-value q-valueb 

rs655484 11 Self-reported 

headache 

C 0.9701 0.9718 0.5491 0.6586  0.94 (0.77-1.16) 0.5766 0.6533 

Self-reported 

migraine 

0.9697 0.9718 0.6261 0.6810  0.95 (0.70-1.28) 0.7234 0.7234 

rs3781545 10 Self-reported 

headache 

G 0.8117 0.8088 0.6586 0.6586  1.02 (0.93-1.12) 0.6533 0.6533 

Self-reported 

migraine 

0.8128 0.8088 0.6810 0.6810  1.04 (0.91-1.18) 0.5872 0.7234 

rs7565931 2 Self-reported 

headache 

C 0.2084 0.2136 0.4567 0.6586  0.96 (0.88-1.05) 0.3729 0.6533 

Self-reported 

migraine 

0.1923 0.2136 0.0388 0.1554  0.87 (0.77-0.99) 0.0313 0.1255 

rs10803531 2 Self-reported 

headache 

C 0.9636 0.9577 0.0738 0.2952  1.17 (0.97-1.40) 0.0934 0.3736 

Self-reported 

migraine 

0.9610 0.9577 0.4987 0.6810  1.07 (0.83-1.39) 0.6071 0.7234 

SNP, single nucleotide polymorphism; Chr, chromosome; RAF, risk allele frequency; OR, odds ratio; CI, confidence interval. 

a. Adjusted for age and sex.  

b. Corrected for multiple testing of the 4 SNPs in the indicated case population vs. controls. 


