Polygenic Risk Scores of COVID-19

University of Colorado Christopher H. Arehart on behalf of CCPM COVID-19 working group

Anschutz Medical Campus

University of Colorado Anschutz Medical Campus, Aurora, CO

@ Biomedical Informatics
& Personalized Medicine

INIVERSITY O JOLORADO ANSCHUTZ MEDICAL CAMPUS

Results
100 - CCPM Biobank Validation Dataset
79 4 - _ I m
Backg rou nd gg: CcOVID19 hg GWAS Meta AnalyS|S Cocos = 36,500 Ancestry - N Concl us|ons
« COVID-19 symptoms are highly variable 32 Controls = 1.668.938 .
: g 1 ) - b ’ MLE (Middle Eastern 1,000 . i i
» 3p21.31 gene cluster has been identified 5 2] : ' ( i PRSs for Admixed Americans (AMR)
as a key susceptibility locus in patients 2 134 ! SAS (South Asian) 400 were predictive for COVID-19:
S 10 4 - i
with COVID-19. ! g: : i . AFR (African) 1,400 « AUC=0.54 [050, 058]
7 ’ . ! : . . ° = =
. UK Biobank PRS AUC = 0.51 (Toh et al., i1 .y - T D T T AMR (Admixed American) | 3,500 y ORf th1-18 [1-0t3’ 1.36], P ?(-05
Hum Genomics 2020). § M m “ id “ ﬂ i - I H | EAS (East Asian) o0 oavcgrodueetoalri]r(;]eitse(rjyngurr%lz)zsr :fCC?)VID-
« Individuals of some ethnic groups (Black, ) > 3 a4 5 6 7 8 9 10 1 12 13 M 15 17 19 2 P .
EUR (European) 26,500 19 cases in the genotyped Freeze 2
Asian and Hispanic) are more likely to be Chromosome
- - cohort (AFR PRS p = 0.1).
infected with SARS-CoV-2, compared to . e .
. . ’ Unstandardized PRS Distributions Differ by Ancestr - o
those of White ethnicity (Sze et al., y y AMR LDpred2-inf  gontrois: 3,175 PRS models for MLE, SAS, AFR, EAS,
EClinicalMedicine 2020). L Dpred2-auto 4] Avciszci-ostpseossl  Cases: 215 and EUR did not have predlc.:tlve utility.
. PRSs might provide insight into genetic I aﬁ..q.d;::;iz:: 02 A N . Rgsults were generallx consistent when
risk differences within ancestry groups. £ South Asian- g Atioan- %, EH - using COVID-19 severity phenotypes.
§ F‘:frlca‘r?' 8 Hispanic = -g - J 60
< ta}::tbi:i[::: * East /‘\s.an- % o] 3 ;f Y ] ;8
European 1 | | | | European - | | | | &» \'
Methods i 5 I ; oo : o[ onr e s om |mp||cat|on S
| 0 Quantiles [l 00-01 [l 01-05 [ 05-00 [I] 00-10 comel o « PRSs will likely improve across the
8. PRS; = ) B; Xdosage;; I EAS LDpred2-auto . oy .
L eij LDpredz-inf i1 A O o4t 070 C‘égt;g'ss 28717 board with increased sample sizes
Training Dataset ! Viddie Eastern- e ' | | (more genotyped individuals) in the
g South Asian - § fr’ié'arw | N0 5. . .
« GWAS: Covid vs. population g African § e d Age CCPM B'Ob_ank and increased
N = 36.590 g Hspanic: < 8 0 R representation of non-European
o CASES - ; East Asian - ast Asian - g . . . . ..
_ European- European- 8 40 individuals in the training GWAS.
* NoontroLs = 1,668,938 . : Do ’3 S i gpre &2 - » Understanding the underlying genetic
Genotyped Validation Dataset cuion Wosor Woros Mesos @ovro g i architecture of COVID-19 susceptibility
) e(r)]gglF\)/leBiogelm?( Ilgrneezaeazs_eN ~ 34.000 T Control  Case may improve our understanding of the
- MEGA Chip Imputed with TOPMED MLE LDpred2-auto Cgr;t;gl;: 29973 SAS lIJ_CI?prS]dZ-a[uto | Cg:;ceﬂ:.: 13854 AFR LDpred2-inf Cogtrols: 16,374 EUR LDpred2-inf Controls: 25,388 \[/\lvgjxet \é?gstlg%g] g;]seeva\/;esseverlty.
AUC [95% CI] = 0.50[0.40, 0.60] . AUC [95% CI] = 0.56 0.4, 0.67 . 4. AUC [95% Cl] = 0.56 [0.49, 0.63] ases. l AUC [95% CI] = 0.54 [0.50, 0.58] Cases: 848 i .
) 1 A g A A
) ]
PRS MO(.jel : T ‘é’ 21 Age % [ Age (é) *1 A Age (8:’3 2 AN Age
« Genetic Variant and individual QC 3 I\ B 8 o oo o i Et“:l““;‘_ o 3, E H — Eo _
« QC between datasets g — 0w 8 N © s Sl w K7 40 Disclosures
» Account for LD and compute h?2 & 2] - & 2] - 5 -2 | v 87 o .
p + We would like to thank all study
o { OR[95% CI] =1.03[0.71, 1.49], p = 0.9 OR [95% CI] = 0.86 [0.53, 1.37], p = 0.5 R [95% Cl] = 1.21[0.94, 1.56], p = 0.1 —4 { OR[95% Cl] = 1.18[1.03, 1.36], p = 0.02 _
LDpred2 .al;.tO. . e ———— p B e 4 [C t] | [ C,] participants and have no relevant
® ntr a ontro ase ntr a ontro ase )
LDpred2 infinitesimal Control  Case control - Case disclosures




