Dissecting genetic pleiotropy between hyperuricemia and chronic
kidney disease using local Bayesian regression methods
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¢ Chronk kidney dsease (marker eGFR <60 mi pmin/1 7
ml| and hyperuricemia {serum urate (sU) >6.5 mg/a)
are dosely rel sted comorbadities. However, ther
shared genetic variants and how those variants co-
effect the traits are not well-defined. Elucidating
these variants could have important chinical
imphcations

* Current approaches are imited. Single-marker
regressions omparing GWAS results | only obtain
marginal SNP effects, and whale-genome regressions
aren’t computationally feasible at the scale of
biobank data sample sizes

Goal

* We it as senes oflocal Bayesian regressions (LBR)
within regions in linkage dsequilibrium |LD) to
identify pleiot ropic regions between eGFR and sU by
estimating local genetic covariances with the goal of
untang ling the genetic relationship between
hyperuncemia and XD

RESULTS
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Figure 1. Flow chart of the methodology
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* 188 distinct loci implicated as significant for genetic covariance
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UK Biobank dataset
¢ n=333542dustantly related Caucasians ¢ =0.1)
* 607,490 autosomal genotyped SNPs
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Fgure 1 describes the methodology of obtaining genetic

covariance estimates within LD segments S
1. BGLR

Fit a series of LBR models for each of the phenotypes:

Lt GWAS
Y,=SU,¥, =eGFR,and ¥, =SU + eGFR b e

2.1D segments Parwing soguential 7 3 0.1 defines SNPs in LD with SNP ‘ .'_"‘: “'“':'\’“ll ., .'.“
511,828 unique LD segments were identified, with the " N . st G dibe b er but
methodology coming from Funkhouser et al. (2020), X, Variance estimates
inspired by Fernandoet al. (2017) )
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Compute posternor variance for each LD block: — — Movediod "9 s S e G AN
Var(Xg) = E228 n 4. Covariance estimates g
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where X san n xpinddence matrix, ff s the est. SNP effects
4. Covariance estimates
Combine variance estimates withEq. 1:
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DISCUSSION

o * Owr methodology improves upon existing methadology, as we identified

numerous novel lodi (induding GLJ2, SLC7AS/CERSS, CYP24A 1, KCNS3, CHDS,

ARLIS, PAXE, and )IGFIR)inaddition to previously hy pothesized shared loci

We validated all 9 lod identified as shared between the traits by Johnson et al

: . {2018), nchuding AICF, a hpoprotein synthesss regulator, and GCXR, a glucokinase

regulator. We also validated 24 of the 35 lodi identified by Leask et al. (accepted)

. T Both studies used a comparison of independently run GWAS

Ouwr methodology is more robust while still utilising the well powered UK Bicbank

sample size that would be computationally infeasible for & multivariate model

* We performed a validation of our methodology in the Atherosclerosis Risk in
Communities dataset. Due to the small sample size, the results were valdated

. only in the loci with the largest magnitude covariance point estimates

* Through our novel approach we have provided a robust list of loa sgnificant for
local genetic covariance between SU and eGFR. 17 out of 267 {6.4%)| of the loci
have directionality opposite from the global genetic cor relation between eGFR and
SU {which is negative]. These regions mernt detaled investigation as they may
ivolve underlying biological mechanisms with potential clinical imphications for
XD and hyperuricemia
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