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Table S1. Genotype distribution of investigated PDCD1 and PD-L1 polymorphisms in Renal Cell Carcinoma (RCC) patients and controls.

Gene . RCC patients (N = 237) Controls (N = 256)
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Table S2. Analysis of linkage disequilibrium (r?) between genetic variants located in PDCD1 gene.

Controls

rs11568821 1rs2227981 rs10204525 rs7421861
rs36084323 0.001 0.010 0.118 0.000
rs11568821 - 0.057 0.004 0.176
rs2227981 - - 0.082 0.372
rs10204525 - - - 0.053

c¢cRCC patients

rs11568821 1rs2227981 1rs10204525 rs7421861
rs36084323 0.002 0.012 0.120 0.009
rs11568821 - 0.102 0.013 0.242
152227981 - - 0.064 0.343

1510204525 - - - 0.051
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Table S3. Analysis of linkage disequilibrium (r?) between genetic variants located in PD-L1 gene.

Controls

rs4143815 1s4742098 rs10815225
rs822335 0.006 0.000 0.054
rs4143815 - 0.537 0.019
rs4742098 - - 0.064

ccRCC patients

rs4143815 rs4742098 1510815225
rs822335 0.125 0.058 0.066
rs4143815 - 0.558 0.003

rs4742098 - - 0.021
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Table S4. PDCD1 haplotype analysis in relation to ccRCC risk.

PDCD1 haplotype ccRCC Controls )
. o o 4 OR (CI95%)
rs36084323 rs7421861 rs11568821 rs2227981 rs10204525 patients N (%) N (%)
G C A C C 48.7 (11.7) 51.1(10.0) 0.750 0.386 1.20(0.79;1.82)
G T G C C 89.4 (21.5) 106.1 (20.7) 0.096 0.757 1.05 (0.76; 1.44)
G C G C C 90.0 (21.6) 130.1 (25.4) 1.749 0.186 0.81 (0.60; 1.11)
G T G T C 145.3 (34.9) 166.2 (32.5) 0.696 0.404 1.12(0.85;1.48)
G T G T T 28.8 (6.9) 43.1(8.4) 0.706 0.401 0.81(0.50;1.32)

global x2=3.167; p = 0.530

Significant results were bolded
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Table S5. Rs7421861 x rs10815225 interaction - observed and expected genotype distributions in ccRCC patients and control subjects.

ccRCC patients
Observed Expected
157421861 157421861 X2
Genotype TT:CC__ TC ¥ Genotype TT+CC TC ¥ P
rs10815225 GG 92 71 163 rs10815225 S2S: 9939 63.61 163.0 6.873  0.009
GC+CC 33 9 42 GC 25.61 16.39 42.0
Y 125 80 205 p3 125.0 80.0 205.0
Controls
Observed Expected
rs7421861 157421861 X2
Genotype TT+CC__ TC ¥ Genotype TT+CC TC ¥ P
rs10815225 GG 109 105 214 rs10815225 cc 106.15 107.85 214.0 1.006 0.316
GC+CC 16 22 38 GC+CC 18.85 19.15 38.0
Y 125 127 252 Y 125 127 252.0

In ccRCC patient group there is a difference between observed and expected number of genotypes (p = 0.009). while in controls the observed number of genotypes

did not differ from the expected (p = 0.316). Significant results were bolded.



Table S6. List of Assays used in the study to perform genotyping of examined SNP.

Gene

Polymorphism

Assay ID

PDCD1

rs36084323G>A

C__57931321_10

rs7421861T>C

C__26891639_10

rs11568821G>A

C__57931290_10

rs2227981C>T

C__57931286_20

rs10204525G>A

C 172862_20

PD-L1

rs10815225 G>C

C__ 1348557_30

rs822335 C>T

C___7590674_10

154143815 G>C

C__31941235_10

rs4742098 A>G

C__27957750_10
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Query SNP: rs11568821 and vanants with 2 >=08

=z
MDPI
F

o pese0) () varm Rl AN (o fma freq feq cons somemarks  hsiowemars  *™°  lomd  changes Ganshs w0 genes funcannot
2 241824526 085 095 (5200789545 7-mer A 018 007 000 010 BLD 5 altered motifs 8 hits 8Kkb 3 of NEU4
2 241824537 085 095 15202244286 TICTTC T 018 007 000 010 BLD Irf;TATA,p300 8 hits 8Kkb 3 of NEU4
2 241833477 09 087 [ST4898700 G A 016 007 000 0.0 RS : s sues gtissues  CFOS CEBPB.Egr-1,Gmeb1 9 hits
2 241339789 094 097 1579388822 T C 001 006 000 010 Homez Mef2 Zip105 10 hits
2 241842504 097 099 r1s111233827 G A 001 006 000 010 5 tissues 10 hits
2 241851760 1 1 1511568821 c T 001 008 000 010 ESDR, IPSC 7 altered motifs 10 hits intronic
2 241864233 089 096 [s76768583 T C 001 006 000 010 TR s tissues BLD 8 altered motifs 9 hits of PDCD1
2 241875344 085 096 [s77803400 A G 002 010 006 011 BLD Irf,p300 9 hits of CXXC11
C
Query SNP: rs2227981 and variants with r2 >= 0.8
oM OSIG (G gy et Rl AUl g o cons msenemane  hsonemans O boug changed Gunshis ns s oenes fun annot
2 241835521 004 097 rs4571087 G C 061 0683 074 060 BLD AP-1 16 hits
096 -098 rs71052612 CGGTG C 057 036 029 040 EETEE 1 tissues BLDBLD  EGR1 25 altered motifs 1 hit
2 241845788 099 1 154596012 c T 054 062 070 060 Stissues Eqr-12nf143 14 hits
2 241846001 091 099 (57421578 G A 049 081 069 058 5ilissues 4 altered motifs 15 hits
2 241846137 099 1 157421562 G T 054 062 070 060 Stissues 4 altered motifs 14 hits
2 241849408 1 1 57568402 A G 056 062 072 060 4tissues 6 altered molifs 14 hits
2 gagsmz1 1 1 152227981 A G 054 062 072 060 ESDR, IPSC, LIV 5 alterad motifs 14 hits synonymous
2 241851407 1 1 1s6705653 T C 053 062 072 060 IPSC ZBTBTA 15 hits intronic
2 241854422 096 1 157419870 G A 054 061 072 059 10tissues 4 altered motifs 15 hits intronic
2 241854508 098 1 1s6605256 A G 081 066 072 060 10 tissues 8 altered motifs 15 hits intronic
2 241355866 086 098 [s6710479 T C 036 042 024 057 EEE - tissues RREB-1,5P1 12 hits intronic
2 241856465 092 098 [s6758577 G T 048 061 073 059 EEE LD, FAT 7 alterad motifs 14 hits intronic
2 241856491 09 098 [sBT47063 c G 040 060 073 059 EES LD, AT SKIN Mef2,Pou2f2 12 hits intronic
2 241857486 087 096 (513023138 G C 049 045 024 058 [EESEEE £L0. SKIN, SPLN 11 alterad motifs 10 hits intronic
2 241878871 081 092 36605263 c T 062 068 079 061 uus MUS Gl 5 altered motifs 9 hits
2 241880721 083 094 [s12998656 T G 062 069 079 061 EEE 12 tissues BLD INSMA 11 hits
2 241880865 082 003 [s28670476 T C 062 069 079 061 [EEEEE 15 tiscues BLD 7 alterad motifs 12 hits 497bp 5 0f AC1310
2 241882321 083 004 [sBE05265 G A 065 062 079 0.61 ENESTEE 12 tissues 20tissues 5 bound proteins Mrg1:Hoxad Pbx3, TR4 14 hits AC131007.3
2 241882326 083 094 (36605266 c G 065 068 079 061 ElEETEE 12 tiscues 21tissues 4 bound proteins Mrg1:Hoxad 14 hits AC131097.3
2 241882623 083 094 36605267 A G 068 069 079 061 [EEEEE 17 tissues Ike-1,8RF 16 hits AC131097.3
2 241885406 083 094 [sB605269 T C 069 069 079 062 R 0 tissues PANG 13 altered matifs 16 hits AC131097.3
2 241885437 083 094 (36605270 T C 069 069 079 062 R 10 tissues NF-E2 16 hits AC131097.3
2 241885676 083 0094 sB730041 T C 089 069 079 062 ST 10 tissues 5lissues AhRCAmLAMLGR 16 hits AC131097.3
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Query SNP: rs10204525 and variants with r2 >= 0.8

=z
MDPI
F

o postho3sr 2 LD ariant Ref At AFRAMR ASN EUR SiPhy Promoter Enhancer e Proteins  Motifs NHGRIEBI  GRASPQTL  Selected eQTL GENCODE dbSNP
iy (D) freq freq freq freq cons histone marks histone marks bound changed GWAS hits hits hits genes func annot
2 241840582 081 097 [579245603 C T 047 015 023 0N BLD 5 altered motifs 1 hit 3.8Kkb 5
2 241848376 08 097 rs11495865 G A 0.03 007 015 0N Stissues 5 altered motifs 3 hits
2 241848419 08 003 rs4973659 G A 016 015 024 0N Pbx3,p300 2 hits
2 241850169 1 1 [s10204525 C T 039 035 070 012 5 altered motifs 2 hits 3-UTR
2 241851697 082 0099 [s41386349 G A 017 015 023 0N ESDR, IPSC 4 altered motifs 3 hits intronic
2 241853775 086 1 [s79820083 C T 044 0414 023 0N 7tissues MIF-1,Z 3 hits intronic
2 241866859 083 094 rs80154873 T C 025 029 064 012 I ¢ tissues B tissues PU 1,STAT 2 hits
2 241867263 086 094 [s4072221 A G 043 030 064 012 EEEEE 7 tissues THYM GATA Hoxa? TAL1 1 hit
2 241868028 083 092 rs7B5T4057 G A 023 020 062 012 EEETEESEE - tissues THYM.LIV CTCFMOVO-B Nanag 2 hits
2 241869928 087 095 [54973697 T C 024 028 063 012 R ¢ tissues 7 altered moifs 2 hits intronic
2 241871050 084 095 rs28512331 G A 011 027 063 012 N ¢ tissues 4tissues BCL NRSF 4 hits intronic
2 241871053 083 094 rs2B380696 A G 041 030 063 012 T ¢ tissues 4tissues Sin3Ak-20 2 hits intronic
2 24187147 083 091 [s28682200 T C 044 033 063 012 T ¢ tissues Blissues ERalpha-a,Pax-2 SEF-1 2 hits intronic
2 241872131 088 096 [528490642 C T 023 028 063 012 7tissues 4 altered motifs 3 hits synonymous
2 241872208 088 0096 rs28378061 T C 0.23 028 063 012 7tissues 7 altered motifs 3 hits missense
2 241872311 087 0095 rs28523279 A T 034 029 063 012 Blissues BLD 2 hits synanymous
2 241874009 088 096 [s28620415 G A 023 028 063 012 BLD, SKIN Pax-6,ZID 3 hits
2 241876432 087 0096 [s28663478 T C 034 020 061 012 IPSC, BLD, MUS BLD BLD,OVRY CTCF PLAG1 3 hits
2 241876445 087 006 rs28441154 A G 034 020 062 012 IPSC, BLD, MUS BLD BLD,OVRY 3 hits
E
Query SNP: rs7421861 and vanants with 2>=08
o posbe o  vren Rl A oo fleq freq fea cons somemars  heonemars "% Lond”  Changed Goasws s we o gemes funcanmot
2 241841903 095 098 [s78707837 G A 008 024 013 035 4tissues Mus HNF4,Spz1 6 hits
2 241845175 098 -099 [s62193128 C T 092 076 087 065 S G tissues KID Smad3,Smad 4 hits
2 241849586 086 1 [528570644 C T 020 020 013 031 Btissues 15 altered motifs 7 hits
2 241853160 1 1 157419333 C G 021 024 012 034 IPSC, SKIN, MUS GATA,PU1 Zbib3 6 hits PDCD1 intronic
2 241853198 1 1 157421861 A G 021 024 012 034 IPSC, SKIN, MUS 9 altered motifs 8 hits PDCD1 intronic
2 241853268 098 1 155839829 GT G 013 023 012 034 4tissues 4 altered moifs 6 hits PDCD1 intronic
2 241853521 099 1 157420347 G C 008 023 012 034 4tissues 10 altered motifs 7 hits PDCD1 intronic
2 241854421 085 096  r5201546955 C CA 021 027 015 032 10tissues 5 altered malifs 4 hits PDCD1 intronic
2 241854424 098 1 1541414844 C G 020 024 012 034 10tissues 4 altered motifs 7 hits PDCD1 intronic

Figure S1. Linkage disequilibrium (LD) blocks generated with application of HaploReg v4.1 presenting SNPs being in strong LD (12>0.8) with A) rs36084323G>A

(PD-1.1). B) rs11568821G>A (PD-1.3). C) rs2227981C>T (PD-1.5). D) rs10204525G>A (PD-1.6). E) rs7421861T>C.
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Query SNP: rs822335 and variants with r2 >= 0.8

=z
MDPI
F

LD LD - AFR AMR ASN EUR SiPhy  Promoter Enhancer Proteins Motifs NHGRIEBI GRASP QTL Selected eQTL GENCODE dbSNP
chr  pos (hg38) iy (D) variant Ref  Alt freq freq freq freq cons histone marks histone marks DNAse bound changed GWAS hits hits. hits. func annot
] 5448218 101 15822335 T © 062 056 036 063 EEE  tissues 8tissues § altered motifs 2 hits
9 5449154 11 1s822337 T A 049 054 036 063 EEE  tissuss BLDBLD 2 hits

Query SNP: rs4143815 and variants with rZ >= 0.8
o posel) o g variant il Tl il el e el S ST Dhase [T Changos GwAshis  ms o owes I =
9 5468257 11 (54143815 G C 002 039 057 033 BLD 7 altered maotifs cD274 3-UTR

Query SNP: 154742098 and variants with rZ == 0.8
chr  pos (hg38) LD LDt Ref A AFRAMR ASN EUR  SiPhy  Promoter Enhancer e Proteins  Motifs NHGRUEBI GRASP QTL Selected eQTL GENCODE dbSHP

{r) (D7) freq freq freq freq cons histone marks histone marks bound changed GWAS hits hits hits genes func annot
9 5470497 1 1 14742098 A G 013 0368 053 029 Pbx3 cD274 3UTR
9 5470813 089 1 154742099 G A 004 034 053 027 BLD, MUS EWSR1-FLI1
9 5470954 089 1 [54742100 A C 019 035 053 027 BLD, MUS BLD,SKIN
9 5471271 089 1 1558817806 A G 004 034 053 027 BLD 6 altered motifs
9 5472379 084 1 1510815228 T C 006 035 051 028 Pax5 1 hit
9 5473050 088 1 [5148602745 C T 003 034 053 027 7 altered motifs
9 5474598 089 1 15140533307 G A 015 035 053 027 15 altered motifs
9 5475754 089 1 1510121574 G A 014 035 053 027 BLOBRN 20 altered motifs
9 5477211 088 1 1510975129 C A 003 034 053 027 4 altered motifs
9 5477324 088 1 162660218 c T 003 034 052 027 Pax6
9 5477766 088 089 512685848 G A 004 034 053 027 5 altered motifs
9 5473044 089 1 154742102 A G 004 034 053 027 BLD 7 altered motifs
9 5479640 089 1 1510815230 T G 022 036 052 027 GATA
9 5479822 089 1 157043593 A G 022 037 053 027 BLD
9 5480872 089 1 1510815232 A T 015 036 052 027 BLD CEBPB,Cdc5 1 hit

Query SNP: rs10815225 and variants with 2>=08
or pos0E) (n (g varant Ref At o0 feq fea hea coms hiswnemaks  nistnemaks S pound Changed GwAshis  ns o mts o Genes e
9 5446078 089 095 510975121 A G 022 007 008 012 7 tissues PUA 10 altered motifs 1 hit
9 5450497 1 1 (510815225 G C 025 008 008 0712 52tissues 32 bound proteins 12 altered motifs

Figure S2. Linkage disequilibrium (LD) blocks generated with application of HaploReg v4.1 presenting SNPs being in strong LD (r2>0.8) with rs822335C>T.

rs4143815G>C. rs4742098 A>G. rs10815225G>C.
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Figure S3. PDCD1 and PD-L1 overexpression in ccRCC tissues as compared to control tissues.
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