
 

 

 

Supplemental Figure titles 
 
 

Supplementary Figure 1 Linkage disequilibrium analysis of OPRM1 SNPs (r2 values are shown) 

Supplementary Figure 2 Linkage disequilibrium analysis of OPRK1 SNPs (r2 values are shown) 

Supplementary Figures 3A, B, and C  Scatterplots depicting distributions of cases (diamonds) and 
non-dependent controls (squares) for combinations of PCs as follows: 3A panel1 PC1 (x axis) 
versus PC2 (y axis); panel 2 PC1 vs PC3; 3B panel 1 PC2 vs. PC3; panel 2 PC1 vs PC4.3C panel 
1 PC2 vs. PC4; panel 2 PC3 vs PC4. Outliers on the various combinations of PCs 1,2, and 3 are 
likely of Asian ancestry; PC4 appears to identify a Northern European ancestry subgroup. 
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Supplementary Figure 3C 



 
  

Supplementary Table 1 OPRM1 SNP features  
SNP Location Classification SNP Location Classification 
rs12210856 154399679 Flank 5’ UTR rs6557337 154504746 Intronic 
rs1799971 154402490 Cod – non-syn rs483481 154505660 Intronic 
rs510769 154403712 Intronic rs569284 154506022 Intronic 
rs9322445 154403947 Intronic rs12207811 154506891 Intronic 
rs477292 154405080 Intronic rs6904856 154508824 Intronic 
rs557748 154405995 Intronic rs12200296 154510364 Intronic 
rs668394 154409772 Intronic rs4870268 154514019 Intronic 
rs7748401 154421843 Intronic rs17277929 154519605 Intronic 
rs3778148 154422705 Intronic rs2236256 154520132 Intronic 
rs495491 154424235 Intronic rs2236258 154520396 Intronic 
rs3778150 154425351 Intronic rs9479769 154524838 Intronic 
rs6923231 154433828 Intronic rs12199124 154527332 Intronic 
rs589046 154434831 Intronic rs2281617 154529113 Intronic 
rs1381376 154434951 Intronic rs12190910 154542728 Intronic 
rs3778151 154435373 Intronic rs17278409 154542817 Intronic 
rs3778152 154435524 Intronic rs12199459 154543017 Intronic 
rs483021 154439021 Intronic rs9371331 154545564 Intronic 
rs3778155 154445511 Intronic rs1998220 154548120 Intronic 
rs3778157 154447394 Intronic rs1998221 154548339 Intronic 
rs563649 154449660 Intronic rs9384186 154556809 Intronic 
rs9322446 154450395 Intronic rs10485060 154557793 Intronic 
rs2075572 154453697 Intronic rs1040822 154560330 Intronic 
rs675026 154456256 Cod – syn rs2295676 154562084 Intronic 
rs660756 154457127 Intronic rs950808 154564963 Intronic 
rs12203621 154459438 Intronic rs9384190 154566166 Intronic 
rs548646 154459840 Intronic rs9397182 154568777 Intronic 
rs599548 154460254 Intronic rs6557339 154569846 Intronic 
rs633387 154465244 Intronic rs6900677 154570306 Intronic 
rs511420 154465725 Intronic rs9479791 154571206 Intronic 
rs9322447 154466013 Intronic rs6913456 154572672 Intronic 
rs681243 154469433 Intronic rs790252 154576104 Intronic 
rs609148 154472707 Intronic rs2293537 154577136 Intronic 
rs606148 154477679 Intronic rs790256 154579165 Intronic 
rs648893 154480321 Intronic rs790258 154579786 Intronic 
rs558948 154483556 Intronic rs790260 154580105 Intronic 
rs613341 154484971 Intronic rs12216449 154586992 Intronic 
rs10485058 154486907 Intronic rs2103277 154590121 Intronic 
rs581439 154489084 Intronic rs9397697 154592545 Intronic 
rs649840 154493504 Intronic rs12212773 154592810 Intronic 
rs636433 154494178 Intronic rs9371781 154593899 Intronic 
rs636572 154498731 Intronic rs12209958 154594328 Intronic 
rs2010884 154499899 Intronic rs13193952 154600769 Intronic 
rs13194785 154500531 Intronic rs9478527 154606326 Intronic 
rs548339 154502491 Intronic rs4314511 154607027 Intronic 
rs12660296 154502966 Intronic rs9322454 154612343 Intronic 
rs13193545 154503514 Intronic rs7748551 154614572 Intronic 
rs9397687 154503778 Intronic    
Key: UTR=untranslated region; syn=-synonymous; non-syn=non-synonymous; flank=flanking; 
cod=coding 



 
  

Supplementary Table 2 OPRK1 SNP 
features  
SNP Location Classification 
rs16918460 54081042 Flank 3’ UTR 
rs17356028 54296980 Flank 3’ UTR 
rs16918842 54301377 3’ UTR 
rs702764 54304710 Cod – syn 
rs7817710 54305368 Intronic 
rs10109762 54306210 Intronic 
rs7815824 54310023 Cod – syn 
rs16918909 54312587 Intronic 
rs6651353 54314821 Intronic 
rs997917 54314931 Intronic 
rs6473797 54315535 Intronic 
rs6473799 54315676 Intronic 
rs12548098 54318008 Intronic 
rs7813478 54319227 Intronic 
rs7826614 54319979 Intronic 
rs16918941 54323255 Intronic 
rs6985606 54323669 Intronic 
rs3808627 54327355 Flank 5’ UTR 
rs34418807 54327925 Flank 5’ UTR 
rs35970029 54328272 Flank 5’ UTR 
rs12675595 54330478 Flank 5’ UTR 
rs2086078 54540871 Flank 5’ UTR 
Key: UTR=untranslated region;  
syn=-synonymous; flank=flanking; cod=coding   



 
  

Supplementary Table 3 Association of OPRM1 and OPRK1 SNPs with 
heroin dependence in a comparison of cases with neighborhood 
controls  

SNP 
Minor 
allele 

Minor allele freq 

P value  OR (95%CI) Cases 
Neigh  
controls 

OPRM1 
rs9322445 G 0.171 0.144 0.042 1.23 (1.01 – 1.49) 
rs3778148 A 0.172 0.142 0.025 1.25 (1.03 – 1.53) 
rs3778150 G 0.174 0.144 0.024 1.26 (1.03 – 1.53) 
rs1381376 A 0.179 0.147 0.016 1.28 (1.05 – 1.56) 
rs3778151 G 0.179 0.151 0.031 1.24 (1.02 – 1.51) 
rs3778155 A 0.171 0.143 0.029 1.25  (1.02 – 1.53) 
rs9322446 A 0.142 0.116 0.027 1.27 (1.03 – 1.57) 
rs6900677 G 0.045 0.063 0.027 0.72 (0.53 – 0.96) 
OPRK1 
rs6651353 A 0.073 0.093 0.036 0.76 (0.59 – 0.98) 
rs16918941 A 0.071 0.091 0.041 0.77 (0.60 – 0.99) 
rs12675595 G 0.070 0.092 0.020 0.74 (0.57 – 0.95) 



Supplementary Table 4 Comparison of 

Association Studies Results for OPRD1 

SNPs and Opioid Dependence 

SNP Association (p values) 

 Zhang 

et al 

Levran 

et al 

Nelson  

et al 

rs569356 0.02 --- 0.48 

rs1042114 0.005 --- 0.52 

rs2236861 --- 0.002 0.030 

rs204047 --- --- 0.15 

rs678849 0.85 --- 0.053 

rs419335 --- --- 0.00112 

rs204055 --- --- 0.00998 

rs2236857 0.15 0.008 0.000295 

rs2236855 0.32 --- 0.000295 

rs760589 --- --- 0.00109 

rs2298897 --- --- 0.000469 

rs3766951 --- 0.009 0.000411 

rs529520 0.66 --- 0.00193 

rs581111 --- --- 0.045 

rs680090 --- --- 0.016 

rs12749204 0.07 --- 0.09 
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