
Genome wide screening for CAD in Indian population

5128	 Am J Transl Res 2022;14(7):5124-5131

Figure 3. Network analyses represent genetic interaction among identified genes associated with CAD.

C2CD4C region were previously associated 
with clinical cardiovascular events [43]. There 
were previously reported SNPs in the C2CD4C 
gene, and our results agree, highlighting a role 
of the identified variant in CAD. We performed 
network analysis among the identified genes 
using GeneMania. All three genes are 70% 
functionally interconnected and 30% in co- 
expression as well as in pathways (Figure 3).

In conclusion, our study suggests SNPs in 
VLDLR, IFITM1 and C2CD4C are commonly 
associated with CAD in Indian population 
groups. To the best of our knowledge the vari-
ants so observed in present study have never 
been reported in other populations. Additional- 
ly, PAR calculation shows that all three asso- 
ciated variants contribute >10% of attributed 

risk towards CAD, highlighting more genetic 
variants is needed to be explored to have pre-
cise evidence about the genetic susceptibility 
towards CAD in Indians. Moreover, network 
analyses have shown an increased effect in 
associations suggesting the importance of 
gene-gene and pathway based interaction be- 
tween multiple functionally important genes 
(Figure 2). Our study was not able to attain the 
GWAS threshold (i.e. p>5*10-8), is the only limi-
tation and the plausible reason could be small 
sample size (N = 153). Moreover, the putative 
functional annotations of these variants indi-
cate that these might have strong regulatory 
role in CAD which further warrants functional 
validation studies of these variants. These vari-
ants should be added in polygenic risk model-
ing, as there is scarcity of GWAS of such disor-
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ders specifically for Indian population groups, 
where the incidence rate of CAD is soaring. We 
anticipate further such genome wide screening 
of Indian populations with larger sample size 
would contribute in understanding the missing 
heritability of CAD.
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Supplementary Table 1. Distribution of risk factors among CAD cases and healthy controls
Data Cases (N = 76)* Controls (N = 77)**
Age (in years) 59.7 (±17.9) 57.47 (±19.03)
Gender (in percentage) Male = 88.16% Males = 71.43

Females = 11.84% Females = 28.57%
BMI (in Kg/m2) 23.9 (±3.7) 24.1 (±4.0)
Smoking (in percentage) Yes = 17.1% --

No = 82.9%
Alcohol Consumption (in percentage) Yes = 21.05% --

No = 78.95%
Hypertension (in percentage) Yes = 21.05 --

No = 78.95
Diabetes (in percentage) Yes = 28.95 --

No = 71.05
Thyroid (in percentage) Yes = 3.95 --

No = 96.05
*All cases are confirmed by Coronary Angiography (CAG), **All controls are healthy with no indications of CAD with any family 
history of CAD or disorders associated with CAD.

Supplementary Table 2. Clinical profile of CAD cases
Data Total CAD patients (n = 76)
Stable CAD 41 (53.9%)
Acute Coronary Syndrome 35 (46.1%)
Unstable Agina 7 (9.1%)
NSTEMI (Non-ST-elevation myocardial infarction) 5 (9.2%)
STEMI (ST-elevation myocardial infarction) 23 (30.3%)
LV Dysfunction 17 (22.4%)
    Severe 5 (6.6%)
    Moderate 2 (2.6%)
    Mild 10 (13.15%)
Culprit Lesion (The angiographic distribution of CAD in patients)
    Triple Vessel Disease 17 (22.4%)
    Double Vessel Disease 14 (18.4%)
    LAD (Left anterior descending artery) 50 (64.9%)
    RCA (Right coronary artery) 28 (36.8%)
    LCX (Left circumflex artery) 17 (22.4%)

Supplementary Table 3. Variants shown association with CAD
CHR SNPs BP A1 A2 p value OR
2 rs4643574 315215 A G 0.04695 0.5547
2 rs59365208 322579 A G 0.04912 1.9
2 rs1511326 478095 A C 0.01323 1.794
2 rs59053869 730616 A C 0.04491 1.624
2 rs55681810 733101 G A 0.003864 1.973
2 rs13428401 733534 C A 0.02477 2.902
2 rs4854364 741003 G A 0.008459 1.889
6 rs11242709 209159 A G 0.000506 2.813
6 rs908026 455419 G A 0.03233 0.5873
6 rs12202284 471136 A C 0.03555 0.3639
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6 rs17236435 474260 A G 0.02988 4.783
6 rs11242905 474405 G A 0.01684 1.797
6 rs9392573 480628 A G 0.0128 1.872
6 rs62388784 527329 A G 0.01151 0.1733
6 rs2493037 533866 A G 0.04998 2.182
6 rs6904638 541668 A G 0.00511 0.3969
6 rs9405932 702434 A G 0.04858 2.787
6 rs9405947 714311 A G 0.03374 2.135
9 rs13293251 275216 A G 0.03233 0.5873
9 rs1556022 326767 A G 0.01646 1.737
9 rs7854418 335545 A G 0.03846 0.6209
9 rs7855377 349518 A C 0.005909 0.4698
9 rs1887528 354680 A G 0.03481 0.6036
9 rs10972267 359381 G A 0.01936 0.5302
9 rs12335885 359395 A G 0.03636 0.5645
9 rs10974325 417477 G A 0.01291 1.827
9 rs10815054 476518 G A 0.0175 2.438
9 rs10974726 476996 G A 0.03362 2.312
9 rs2021846 537031 A G 0.03873 2.2
9 rs10975061 543631 A G 0.01897 1.82
9 rs2296055 676954 G A 0.01041 2.068
9 rs4742226 678088 C A 0.01824 1.835
9 rs73639400 683423 G A 0.001658 2.526
9 rs13296848 701529 A G 0.03984 1.606
9 rs7860464 710966 A G 0.04858 2.787
9 rs34680571 712066 C A 0.0151 3.754
9 rs11789987 712599 A G 0.005826 0.5287
9 rs7043585 720179 A G 0.03033 1.776
9 rs10815530 724217 G A 0.01168 0.5592
9 rs4740943 853004 G A 0.02946 1.658
9 rs10739166 857511 A C 0.004358 0.5073
9 rs10815892 859401 A G 0.0491 1.718
9 rs7859005 1128641 G A 0.0379 1.627
9 rs10960072 1174357 A G 0.02222 0.5786
9 rs12341911 1183069 A G 0.01987 0.1225
9 rs10961113 1362503 A G 0.02915 0.3947
9 rs10961278 1393733 A G 0.004354 4.003
9 rs56309544 1401847 A G 0.03338 0.2148
9 rs6474799 1404008 A C 0.03785 1.936
9 rs9406478 1447107 G A 0.03709 2.276
9 rs1537229 1461491 A G 0.01995 0.5819
9 rs77936933 1702480 A G 0.0331 0.1391
9 rs59340403 1817040 A C 0.04999 0.2899
9 rs1556412 1823898 A G 0.04999 0.2899
9 rs16935641 1925055 A G 0.008693 0.2741
9 rs7040790 2013962 C A 0.01232 0.5514
9 rs2376311 2116715 A G 0.009738 3.313
9 rs62528854 2243407 G A 0.0426 0.3198
9 rs986567 2593528 A G 0.04371 2.11
9 rs117558446 2611095 A G 0.0331 0.1391
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9 rs11790563 2616042 A G 0.0332 1.676
9 rs1869592 2632250 A C 0.001464 2.639
9 rs12001327 2801706 G A 0.01885 0.1209
9 rs6476233 3085371 G A 0.03121 0.5833
9 rs10969874 3091208 G A 0.007914 3.182
9 rs10970967 3250025 C A 0.01115 0.5323
9 rs12236365 3733568 G A 0.01965 0.192
9 rs60069291 3763952 A G 0.03109 1.843
9 rs10758497 3851138 G A 0.02161 0.5758
9 rs624290 3928115 G A 0.004191 0.4
9 rs514716 3929424 G A 0.02928 0.5152
9 rs13299873 4145545 G A 0.03583 0.5819
9 rs10814891 4226630 A G 0.04435 0.6078
9 rs4097544 4303264 G A 0.03066 3.023
9 rs12350802 4314701 A G 0.02684 3.927
9 rs59865522 4421123 A G 0.01689 2.038
9 rs10815017 4546594 A G 0.01696 0.5159
9 rs12553697 4591655 G A 0.002597 2.67
9 rs295258 4845242 G A 0.02404 0.5713
9 rs7864244 4909719 A G 0.01731 1.788
9 rs71490248 4911899 G A 0.005887 0.5197
9 rs7025867 4937872 G A 0.0318 1.692
9 rs10975043 5299385 A C 0.007983 0.528
9 rs1478938 5931216 G A 0.04348 2.302
9 rs7044750 5983655 G A 0.03882 2.701
9 rs10435816 6225535 G A 0.01586 1.819
9 rs41306063 6415643 G A 0.0331 0.1391
9 rs41281769 6551009 C A 0.01735 5.352
9 rs16924682 6552278 C A 0.04417 0.5205
9 rs10975829 6786677 C A 0.02649 3.414
9 rs10975914 6935864 C A 0.009844 9.5
9 rs77387324 6938672 G A 0.01735 5.352
9 rs702279 6969634 A C 0.04459 0.624
9 rs10975955 6996653 A G 0.004097 0.3511
9 rs818882 7015330 A C 0.04365 0.5542
9 rs10815545 7198770 A C 0.02477 2.902
9 rs10115790 7345304 A G 0.01188 0.4567
9 rs10976267 7376457 G A 0.004784 0.5143
9 rs4360345 7378095 A G 0.04701 1.737
9 rs7871958 7379168 A G 0.006069 1.883
9 rs7875214 7379214 G A 0.0071 0.5319
9 rs10758869 7513262 G A 0.004469 0.4729
9 rs10976342 7515401 G A 0.006045 0.2331
9 rs74563685 7592809 C A 0.04164 0.4826
9 rs186629 7725346 G A 0.02312 1.814
9 rs1332900 7726450 G A 0.03747 1.67
9 rs10976570 7780025 G A 0.03486 0.4217
9 rs10976571 7780039 A G 0.04386 0.4198
9 rs1407467 7968906 C A 0.02661 0.5821
9 rs4615627 8010033 A C 0.02136 2.099
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9 rs12001886 8253224 G A 0.04462 3.545
9 rs7861890 8255046 G A 0.02976 0.5598
9 rs7039677 8256711 G A 0.02419 0.5547
9 rs10815810 8262808 A G 0.03066 3.023
9 rs3847287 8339227 A G 0.03013 7.386
9 rs116782075 8418715 G A 0.04602 0.23
9 rs7028474 8428381 A G 0.03079 2.644
9 rs12352744 8436084 C A 0.01965 0.192
9 rs1323588 8453781 A G 0.03933 1.612
9 rs55855913 8655496 G A 0.0262 2.318
9 rs2137346 8678922 C A 0.03944 2.143
9 rs4742531 8706540 C A 0.02997 1.65
9 rs7021929 8745095 A C 0.02658 4.921
9 rs17576912 8781848 G A 0.02528 0.4423
9 rs7846894 8880355 A G 0.02958 0.5965
9 rs7867067 8890946 G A 0.01017 0.4625
9 rs7853293 8894013 G A 0.02055 0.5846
9 rs72706235 8925192 G A 0.0374 3.214
9 rs1433548 8937116 G A 0.03446 0.6097
9 rs7852703 8955010 C A 0.01025 1.843
9 rs78840328 9001759 A G 0.03013 7.386
9 rs66514248 9166788 G A 0.02747 0.4907
9 rs7034934 9216473 G A 0.01389 0.5141
9 rs12336488 9228107 G A 0.049 0.5829
9 rs7018892 9230415 A G 0.0487 2.034
9 rs4742571 9235372 A C 0.002027 2.395
9 rs10977620 9258114 G A 0.03047 0.5425
9 rs4740975 9321113 A G 0.03971 1.604
9 rs17606608 9374664 A G 0.03785 1.936
9 rs10977713 9389169 G A 0.002519 0.4347
9 rs1333108 9459099 G A 0.005938 2.041
9 rs7871358 9463789 G A 0.03873 2.2
9 rs16929560 9474970 A C 0.008163 1.923
9 rs4551426 9495226 G A 0.008869 0.5222
9 rs117589065 9498171 A G 0.02988 4.783
9 rs1408122 9756868 A G 0.03188 2.034
9 rs768225 9770741 G A 0.003864 1.973
9 rs12238410 9772434 A G 0.02098 2.654
9 rs72692717 9867163 C A 0.03013 7.386
9 rs10759119 9981323 G A 0.02112 1.85
9 rs210035 10051451 C A 0.03987 1.604
9 rs16925550 10227095 A G 0.0175 2.438
9 rs58950125 10382986 A G 0.03368 1.895
9 rs114854298 10393771 G A 0.01689 2.038
9 rs16926616 10904815 A G 0.001815 0.4099
9 rs11999352 10913676 G A 0.002719 0.4231
9 rs7021524 10928314 G A 0.004055 0.5019
9 rs10738194 10931959 A C 0.001657 0.4514
9 rs10809261 10957549 A G 0.01809 0.5328
9 rs7858983 10962971 A G 0.03646 0.5952



Genome wide screening for CAD in Indian population

5	

9 rs1931401 11091254 A G 0.04656 0.576
9 rs1387292 11254070 A G 0.02036 0.5698
9 rs12552533 11345138 A C 0.03933 1.612
9 rs1339272 12197936 G A 0.04487 1.758
9 rs10809725 12206054 C A 0.01354 2.084
9 rs10960686 12509604 G A 0.0342 0.5351
9 rs10960688 12517689 A G 0.02562 0.4043
9 rs116720470 12539719 A G 0.01644 1.739
9 rs4428755 12593124 A C 0.002821 0.5009
9 rs10756383 12596588 A C 0.02682 1.829
9 rs10960740 12652038 A C 0.01573 0.5717
9 rs16929332 12671693 A G 0.003592 0.3864
11 rs4029235 199673 A G 0.01529 0.343
11 rs12363841 296682 G A 0.04083 1.895
11 rs1059091 309127 A G 0.005168 1.949
11 rs1128982 400040 G A 0.03952 1.738
11 rs112888889 627517 A G 0.0374 3.214
11 rs60218802 1059587 A C 0.01981 2.821
18 rs74585125 308782 A G 0.03758 2.063
18 rs76025751 369236 A G 0.01356 2.279
18 rs75663680 373036 G A 0.02897 2.441
18 rs9945820 373670 A G 0.01404 0.2934
18 rs16944827 458505 A G 0.04462 3.545
18 rs66567167 515876 C A 0.02043 0.554
18 rs498087 614449 G A 0.03486 0.4217
18 rs75210858 634534 G A 0.03048 0.2617
18 rs6506474 721198 G A 0.02237 1.692
18 rs35235427 2157996 A G 0.0365 0.5661
18 rs1834536 2160387 A G 0.02246 0.5369
18 rs439890 3720081 A G 0.01476 2.572
18 rs3910707 3873447 A C 0.03901 0.6221
18 rs7239044 3965251 G A 0.01635 0.2703
18 rs79747906 3967852 G A 0.009749 0.3234
18 rs7505745 4099242 A G 0.02947 1.72
18 rs4798168 4105490 G A 0.02506 1.756
18 rs567511 4224615 G A 0.02168 0.5885
18 rs115942723 4232091 A C 0.01845 0.1893
18 rs8095163 4232552 G A 0.01965 0.192
18 rs12456121 4381357 A G 0.03137 1.931
19 rs10410591 288771 C A 0.02297 3.507
19 rs10422863 367089 A G 0.04999 0.2899
19 rs59169062 405164 A G 0.01792 1.797
19 rs7247159 406724 A G 0.005194 2.182
19 rs117685610 406783 A G 0.008693 0.2741
19 rs12978500 406934 C A 0.002027 2.395
19 rs149026358 517315 A G 0.004921 3.366
19 JHU_19.582252 582253 A G 0.01949 0.4161
19 rs34397648 610273 A G 0.03043 0.2614
19 rs74812357 729850 A C 0.04161 4.406
19 rs71335276 859368 A C 0.00355 0.3455


