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What is GWAS?

Genetic prediction of transplant outcomes
Unique features of the HLA region
Interpretation of GWAS findings
Imputation (SNPs and HLA types)
Existing GWAS results: What to do with them?
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Supposedly genome-wide, but, due to constraints, not 100%
Generally contains common polymorphisms
Most results (~95% in autoimmune disorders) are non-causal
Results need to be followed up to identify causal variants

Most causal variants correlate with expression levels of their
target genes (not necessarily the nearest gene)

HLA region is the most difficult region to work with and
requires special attention
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Figure 3. Manhattan Plot of Best p Values
For each SNP, the best p value observed among all assessed traits is plotted on a Hog10 scale [y axis), according to its genomic coordinates (x axis). SNPs are
colored in blue if the comesponding best p value was directly genotyped with ImmunoChip (IC) or Cardio-MetaboChip (MC) and in gray if imputed from genomic

sequencing of Sardinians. The dotted horizontal line indicates the threshold for declaring a locus genome wide to be significant (5.26 x 10~ '%). The best candidate
gene is indicated near the peak. Loci below the significance threshold and previously described are marked with an asterisk.
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Figure 4. Regional Plot and Box Plot for the Top Signal in ENTPD1

(A and B) Representation of the association in the genomic context (A) and in the biological context (B) for the most strongly associated variant at the ENTPD1
gene.

(A) Representation of the association strength (y axis shows the -log10 p valug) versus the genomic positions (on hg19/GRCh37 genomic build) around the most
significant SNP, which is indicated with a purple circle. Other SNPs in the region are color coded to reflect their LD with thetop SNP, as in the left inset (taken from
pairwise r* values calculated on Sardinian haplotypes), whereas symbols reflecting genomic functional annotation are indicated in the right inset. Genes and the
position of exons, as well as the direction of transcription, are noted in lower boxes. This plot was drawn using the standalone version of the LocusZoom package
(Pruim et al., 2010).

(B) The distribution of the immunophenotypic levels within each genotype class considering the normalized trait adjusted for age and gender in relation to the
1,629 initial samples, showing the additive effect that was statistically observed.
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Table 1. Twenty-Three Varants at the Thirteen Associated Loci

validation
tepSHP Var, pValue SNP for Validation r* with pValue
Locus Candidate Genes (chr:position/rsiD)  A1/A2 Freg A1 Trait Effact (SE) Expl. {n=1628) (chrposition/rsiD) topSNP {n =2 870)
1 FCGR3A(p, c,0), FCGR2Cp 0), chri:161536758/ T/C 0742 CDe2L- —0.895 (0,044 30.26 373 x 107" chr:161515326/ 0.937 6.83 x 10 Y
FCGR24(e,c,0), FCGR2B(e,0), 58055840 myeloidcDC AC rs55971447
HSPAS(a), HSPATR)
2 HNRFLL{p) che2:38792045/ T/C 0967 CD45RA—CD28—  0.778{0.105) 405 1.05x 10" ch2:38792045/ same 1.046 x 1072
rs183949931 CD8br %P rs183949931 SNP
2 GALM(p,c,8), HNRPLL{) che2:38897074/ G/A 0730 TD CD4+ %GP —0.371 (0.042) 552 6.05x 10" che2:38886041/ 087 126 % 1077
513011383 rs4670262
2 GALM(p), DHX57(g), chr2:38921934/ G/C 0508 CD45RA— CD28— —0.548 (0.039) 15.00 9.40 x 10 chr2:38932777/ 0.9 282 x 107
HNRFLL{b) 57583259 CD8br %P rs4670265
3 CO8A(pc o), RMNDSA(D), che2:87014377/ C/T 0810 CD4+CDBdimAC  0383{0.05) 455 252 x10° ™ che:87018547/ 0943 13x 102
CD8B(b), VPS248) re2944254 rs3810831
4 COQ2f), PLACS(8), chr4:84150313/ T/C 0633 CD62L— 0337 0.04) 519 496x10""7 che:84179071/ 084 337 x 1072
HPSE(g) re4431216 plasmacytoidcDC %P re7867017
5 HLA-Ep &.8), HCG 27(e), GNL1{E), W65 GT 0516 CD45RA-CDB+ AC —0.228(0.037) 282 524 x 107" JOUEAMAERgY 0874 134 x 10"
Lead SNP"  ascrie), co), poomsicae), ¢ mtizressis ¢ r2534812 & Perfect Proxy
RPP21(8), TRIM3S(e), ZKSCANZe)  "EmmE® "ammn®
5 HLA-B{p.c), VARS2(a), ch6:31327382/ T/G 0858 CD45RA— CD28+ 0352 0.051) 321 369 x10° " chw:31327382/ same 1827 x 107"
IER38), ZFP57a) rs2395476 CD8+ %P re2395476 SNP
5 HLA-DRA(p,g), BTNL2(p,c), HLA- WWGIFY  GA 0776 CD4+CDBdim %P  —0.209(0.043 3.07 568x10°" JSUEdRMAIge 087 278x 107"
DRBI(c8), HLA-DOAT(e), HLA- @ rs113534101 & ¢ rs115615758 &
DQB1(e), HLA-DABS(E), HLA-DOB(e), " === ™™ L
LOCB42073(e), VARS2(), LST{a),
[ER3(e), GTF2H4(a), HMGAT(a),
RPL34(a)", AOAH(&)"
5 HLA-DRA(p), LOCE42073(e), ShE%R4eqes GIC 0618 CDASRA- CDZ- —0.249 (0.037) 3.01 281 x10°" LlERdRgess 099 4ax 10"
HLA-DOB(e), RPL34{a)", & CDB+AC ¢ &
ARHMGAPZ4je), ADAH(ef ®angmnt Yapggunt
[ IL2RA(,0) chrl0:6094697/ C/T 0934 CD45RA— CD25hi  —0.49(0.073) 282 1.85x 10" chrl0:6094697/ same 565 x 1072
rs61839660 CD4+ not Treg %P 561839660 SNP
6 REM17(p), IL2RAfp,0) chri0:6158412/ AG 0802 CD25h CDd+ %P —0.294 (0,046 285 121 x10 " chrl0:6158412/ same 2.02 x 107"
58463 58463 SNP
7 SORBST(p), C100rf61(e), chrl0:97331924 T/C 0955 CD39+CD8+ %GP  —0.650(0.062) 6568 1.45x10°% chr10:87331958/ 0969 1.32 x 107
ALDH18A1(c), ENTPD 1fe) rs117568941 rs7099430
7 ALDH18A1(5), ENTPD1(b) chrl0:97393678/ A/G 0975 CD39+ activated —0,671 (0073 597 572 %102 chrl0:97550405/ 0.97 2.97 x 1072
rs1890187 CD4+ Treg %P rs11188485
7 ENTPD1.8) chrl0:97564532/ T/C 0578 CD39+ activated —1.113(0.037) 60.81 1,12 x 10*2 chr10:97515137/ 0.993 7.05 x 10727
rs11517041 CD4+ Treg %P rs3814159
7 ZNF5184(p), BLNK{p 0, chrl0:97932006/ C/T 0955 CD39+ CD25hi 0,497 0.066) 433 626 x 107" chrl0:97932006/ same 1.35 x 107
ENTPD 1) 5117502204 CD4+ %P 5117592294 SNP
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