Supplemental Table 1. Location of metastasis used for array analysis
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Supplementary Table 2: List of ccRCC genes showing inverse between gene and promoter ion status
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Supplementary Table 3: TCGA Validation of promoter methylation status of 35 ccRCC associated genes.

TCGA-Kidney clear cell renal carcinoma[KIRC] (n=325) vs

TCGA-Kidney Normal (n=160)

Genes with hypomethylated promoter CpG sites

Genes with hypermethylated promoter CpG sites

Probe ID Ref_gene Relation to Island __|Location Fold change | P-value Probe ID Ref_gene Relation to Island__|Location Fold change _[P-value
cg02181247 |ADM N_Shore 7551500 Down 1.56] 1.06E-33 cg17107017 |ATP1ALATPIALAOpenSea TSS1500;Body;Body __|Up 3.14] 5.86-120
cg08259810 |ADM N_Shore TSS1500 Down 1.50] 1.556-22 c520309677 |ATP1ALATPIAL;AlOpensSea TSS1500;Body;Body __|Up 2.06| 9.286-72
cg15835620 |ALDOC,ALDOC OpenSea 5'UTR; LstExon Down 2.89| 7.16E-43 cg17469276 |ATPIALATPIALAOpenSea TSS1500;Body;Body __|Up 1.81[ 1.07E-32
cg06367117 |ALDOC,ALDOC OpenSea 5'UTR; 1stExon Down 1.66] 4.54E-11 cg07429038 | ATP6VOA4ATP6V(OpensSea 1stExon;5'UTR; IstExon;5Up 2.87| 4.836-53
cg13344757 |ALDOC Opensea 7551500 Down 1.83] 1.386-27 [ cg17093826 |ATP6VOA4;ATP6V(OpensSea 5'UTR; LstExon;5'UTR;5'Up 1.73] 9.856-22
cg27183188 |ALDOC OpenSea 755200 Down 3.28[ 8.56-37|8 21048168 |ATP6VOA4;ATP6V(OpenSea 5'UTR;5'UTR; 755200 |Up 1.94] 5.156-26
cg14668747 |ALDOC Opensea 755200 Down 2.98| 5.26E-36 | 502491878 |ATP6VOA4;TMEM]OpenSea 5'UTR;TSS200;5'UTR__|Up 1.91[ 4.296-29
cg13990559 |ALDOC Opensea 755200 Down 1.82] 4.64E-31 cg16354688 |CLCNKB;CLCNKB |OpenSea 1stExon;5'UTR Up 2.64] 1.46E-64
cg02344926 |ALDOC OpenSea 755200 Down 1.50] 2.83E-13 cg20320574 | CLCNKB OpenSea 7551500 Up 172[ 1.386-23
cg04474049_|CAVL N_Shore TS51500 Down 5.22| 7.16-157 [ 502634641 |CLCNKB OpenSea 7551500 Up 166] 1.86-21
cg20897119 |CAV1 N_Shore 7551500 Down 2.25[ 1.26E-56ll 15558527 |CLCNKB;CLCNKB |OpenSea TSS1500;Body Up 1.67| 1.02E-36
cg01265597 |CAVL N_Shore TS51500 Down 1.69] 1.256-52 cg21660130 |CLCNKB OpenSea 155200 Up 4.08] 1.99E-89
cg25515317 |CAVL N_Shore 7551500 Down 1.52] 3.47E-15 cg21784383 |ESRRG island 155200 Up 2.64] 7.886-44
cg17469978 |CAV1 Island 755200 Down 3.63| 7.16-159 [ 206634716 _|ESRRG Island 155200 Up 1.83[ 2.67E-18
cg07838272_|CAVL N_Shore 755200 Down 2.43| 8.84E-76f 225755575 _|ESRRG Island 7551500 Up 177| 3.34E-22
cg24980893 |CAV1 Island 755200 Down 1.92] 3.86-47 | ce11800620 [ESRRG s_shore 7551500 Up 1.57| 2.03€-15
cg05209483 | CD68;CD68;CD68;CD6|N_Shelf IstExon;5'UTR; 1stExo| Down 6.94 6.26-126 [l 225975621 |ESRRG Island 155200 Up 1.55| 3.586-08
cg18900669 N_Shelf TSS1500,T551500 | Down 2.24] 8.28E.63 cg10599770 |FAM3B;FAM3B__|N_Shore 155200;T55200 Up 2.67| 2.296-58
cg21808406 N_Shelf TSS1500;,T551500 _|Down 2.61] 1.43E-62 cg24376266 |FAM3B;FAM3B__|N_Shore T55200,T55200 Up 2.53[ 4.04E-30
cg15095917 |CD68;CD68 N_Shelf 755200155200 Down 4.32] 396118 cc22612764 |FAM3B;FAM3B__|N_Shore T55200,T55200 Up 1.74] 3.66E-26
cg00673646 | MS4AGA;MS4A6A;MS{OpensSea 1stExon;5'UTR;5'UTR;[ Down 5.81 7E-113 cg21553596 |FAM3B;FAM3B _|N_Shore 755200;T55200 Up 1.81] 2.36E-25
cg26250585 | MS4A6A;MS4AGA;M5{OpenSea TS5200,T55200;T5520{Down 2.83[ 1.89E-58 | 211288641 |FAM3B;FAM3B__|N_Shore 755200,T55200 Up 1.95[ 7.98E-19
cg06881914 | MSAA6A;MS4AGA;MS{OpenSea TSS51500;TSS1500;TSS|[Down 2.16] 3.96-36 /M 220336571 _|H2AFY2 N_Shore 7551500 Up 1.61[ 3.426-19
cg24026212 [MS4A6A;MS4A6A;MS{OpensSea TS51500;TS51500;TSS[Down 2.12[ 1.05E-43 cg09219521 [H2AFY2 Island 755200 Up 1.57| 6.96E-21
c520284999 | MS4A6A;MS4AGA;MS{OpenSea TSS1500;TS51500;TSS|[Down 2.10[ 5.26E-44 | 04539203 [H2AFY2 Island 155200 Up 1.54] 3.91E-18
cg04353769 | MS4AGA;MS4A6A;M5{OpensSea TSS1500;TS51500,TSS|Down 1.73] 9.39E32 cg17558573 |H2AFY2 Island 155200 Up 1.51| 1.996-19
cg07170641 | MS4AGA;MS4A6A;MS{OpenSea 5'UTR;5'UTR;5'UTR__|Down 1.54] 8.96E-19 [l ce 14481339 |KCNJL;KCNJL,KCN OpenSea TS5200,T55200;T55200;T]Up 3.16] 1.15E-57
cg18343292 | MS4A7;MS4A7;MS4A7 OpenSea 5'UTR;5'UTR; LstExon;| Down 2.85 0.00 N C¢ 13267718 _|KCNJ1;KCNJ1;KCNOpenSea TS5200,TS5200;T55200;T]Up 3.01] 137E-52
cg10853416 | MS4A7;MS4A7;MS4A7 OpenSea TSS1500;T551500;TSS|Down 2.23 0.00 N cg 13675753 |KCNJ1;KCNJ1;KCN]Opensea T55200,T55200;T55200;T|Up 2.40] 2.35637
cg14632030 |MS4A7;M54A7;M54A] OpenSea TSS1500;TS51500;TSS|Down 163 0.00 N c¢05193832_|KCNJ1;KCNJ1;KCN OpenSea 5'UTR;5'UTR;5'UTR;5'UT[Up 2.05[ 6.81E-30
cg26351966_[SCD N_Shore TS51500 Down 3.20[ 6.6E-122 cg07713705_|KCNJL;KCNJL;KCN]OpenSea 5'UTR;5'UTR;5'UTR; T552|Up 1.70[ 3.956-13
cg10377245 [SLC16A3;5LC16A3;SLC]Island 755200,5'UTR;5'UTR_[Down 5.00| 4.26-156 il 227056194 |KCNJL;KCNJ1;KCN[OpenSea T55200,T55200;TS5200;T|Up 1.62| 1.64E-16
cg19284277 |SLC16A3;SLC16A3;SLC[S Shore T55200,5'UTR;5'UTR_|Down 4.96] 1.9€-125 cg05142617 |MALMALMALMIN_Shore TSS1500;TS51500;T5515Up 2.82| 7.44E-43
cg23224090 |SLC16A3;SLC16A3;SLC|S_Shore T55200;5'UTR;5'UTR_|Down 3.89| 3.66-114 /8 205314420 |MALMALMALM/N_Shore TSS1500;TS51500;TSS15(Up 2.26[ 3.86E-31
cg19590707 |SLC16A3;SLC16A3;SLC|Island 5'UTR; TSS1500;5'UTR|Down 3.56] 2.64E-93 cg21245652_|MALMALMALMJisland TSS1500;TS51500;TS515(Up 1.66| 4.24E-20
cg25804541 |SLC16A3;SLC16A3;SLC]Island 5'UTR; TSS1500;5'UTR|Down 3.49| 8.86E-94 | 25930644 |MYH10 N_Shore S'UTR Up 2.45| 8.41E-44
cg27355141 [SLC16A3;SLC16A3;SLC[S Shore T55200,5'UTR;5'UTR_|[Down 2.66] 3.24E-70 [ c¢22897522_|MYH10 S_shore 7551500 Up 2.20[ 2.24E-53
cg09147131 |SLC16A3;SLC16A3;SLC[Island 5'UTR; TSS1500;5'UTR|Down 2.57| 2.65E-92 cg19580810 |RAB25;RAB25 _ |OpenSea IstExon;5'UTR Up 431 7.44E-92
cg03956820 |SLCI6A3;SLC16A3;SLC[S Shore 1stExon;5'UTR;5'UTR;[ Down 2.44] 1.59E-58 [ 215896939 |RAB25 OpenSea 155200 Up 3.69] 1.69E-65
cg18083597 [SLC16A3;SLC16A3;SLC[S Shore 755200;5'UTR;5'UTR_|Down 2.36[ 4.28¢-66 [l ©209243900 |RAB25 OpenSea 155200 Up 3.64] 2.74E-54
cg07763231 |SLCI6A3;SLC16A3 [island S'UTR;5'UTR Down 2.36] 1.3c-81 [ 14294859 |SLC25A25;5LC25A]OpenSea Body;Body;Body;5'UTR_|Up 5.00] 2.42E-74
cg17932802 |SLC16A3;SLC16A3;SLC|Island T55200;5'UTR;5'UTR_|Down 2.25]  1£-94jMc¢13983182 |SLC25A25,5LC25A]OpenSea Body; TS51500 Up 2.03| 1.48658
cg18345635 [SLCI6A3;SLCI6A3 [N Shore TSS1500;T551500 _|Down 2.08[ 3.326-43 cg02811197 |TMEM213;ATP6V{OpenSea TSS1500;5'UTR;5'UTR _|Up 3.86] 9.24E-81
cg21453758 |SLCI6A3;SLC16A3 _ |N_Shore TSS1500;TS51500 __|Down 1.89] 1.96E-28 [ 203965962 |TMEM213;ATP6V(OpenSea TSS1500;5'UTR;5'UTR__|Up 2.85] 3.94E-61
cg04184297 |SLC16A3;SLC16A3  [Island T55200,T551500 __|[Down 1.57] 37613 cg04950931 |TSPANS OpenSea TSS1500 Up 1.95[ 8.27€-49
cg14654468 |SLC16A3;SLC16A3;SLC[Island TSS1500;5'UTR; 1stExdDown 1.55] 3.46-10ce12965512 |TSPANS OpenSea 7551500 Up 2.86] 7.116-48
cg23141183 [SLC16A3 N_Shore TS51500 Down 1.55| 1.166-39 [ ce19871235 [TSPANS OpenSea 7551500 Up 2.64] 1.136-40
cg08296680 [SLC16A3;SLC16A3 |[Island T55200,T551500 __|Down 1.52] 4.04E-07 [ ce15684563 [TSPANS OpenSea 7551500 Up 2.55[ 9.96E-39
cg01942558 |TNFAIP6 OpenSea 755200 Down 5.26[ 2.76-126 202965411 |TSPANS OpenSea 155200 Up 1.65[ 3.99E-23
cg09727050 |TNFAIP6;TNFAIP6 __|OpenSea 5'UTR;1stExon Down 5.18] 5.86-118 [ 200145141 |GGT6,GGT6 OpenSea T55200,T55200 Up 2.63| 1.79E44
cg01189638 |TNFAIP6 OpenSea 7551500 Down 2.85[ 1.826-54 |8 03044452 _|GGT6,GGT6 OpenSea T55200,T55200 Up 2.95[ 3.126-42
cg01974138 | TNFAIP6 OpensSea TS51500 Down 1.96] 4.596-29 [ c200382185_|GGT6,GGT6 OpenSea T55200,T55200 Up 2.02[ 1.1E-40
cg09827902 _|C100rf10;RASSF4___|OpenSea TSS1500;B0dy Down 4.00] 3.126-80 202986643 |GGT6,GGT6 OpenSea 155200;T55200 Up 2.03[ 3.886-32
cg04444771 _|C100rf10;RASSF4___|S_Shelf 5'UTR;Body Down 3.46] 7.526-91 cg01984798 |GGT6,GGT6 OpenSea T55200,T55200 Up 172[ 9.126-28
cg02334081 _|C100rf10;RASSF4___|OpenSea TS51500;Body Down 1.66] 2.16E-25 cg01819502_|GGT6;GGT6 OpenSea TS51500;T551500 Up 1.83[ 1.356-18
cg15294851 | DYSF;DYSF;DYSF;DYSFN_Shore TSS1500;T551500;TSS|Down 4.08] 276121 cg22628873 |GGT6;GGT6 OpenSea T551500,T551500 Up 1.65[ 2.39E-13
cg18186672 | DYSF;DYSF;DYSF;DYSFN_Shore TSS1500;TS51500;TSS|[Down 2.08| 1.48E-32 cg01996116 |HIGD1AHIGDIA;HS_Shore TSS1500;TS51500;TS515(Up 2.36| 1.51E-38
cg15491567 | DYSF;DYSF;DYSF;DYSF]N_Shore TS51500;TSS1500;TSS|[Down 1.84] 196-28[ 8501293485 |HIGD1AHIGDIA;HS_Shore TSS1500;T551500,TSS15Up 195 5.54E33
cg05595692 _|HK2 N_Shore TSS51500 Down 3.83 L.51E-65 cg14508777 |HIGDIAHIGDIA;HS_Shore TSS1500;TS51500;TS515(Up 1.54] 2.876-14
cg18638581 |HK2 N_Shore 755200 Down 1.60| 3.026-28 [ c206066452 |PLXNBL,PLXNBL |[Island 5'UTR;5'UTR Up 2.65| 4.64E-75
cg09769647_|HK2 N_Shore 155200 Down 1.52| 5.896-18 | c¢00207352_|PLXNBL,PLXNBL |N_Shore 5'UTR;5'UTR Up 248 1.42664
cg08478685 |HPCALL;HPCALL OpenSea 5'UTR;5'UTR Down 4.27] 176108 cc12069042 |PLXNBL;PLXNBL |N_Shelf 5'UTR;5'UTR Up 2.40[ 4.326-68
cg23728189 |HPCALL;HPCALL Opensea 5'UTR;5'UTR Down 4.21] 136119 500837648 |PLXNBL;PLXNBL |N_Shelf 5'UTR;5'UTR Up 2.13[ 1.656-47
cg14904034_|HPCALL;HPCALL Opensea 5'UTR;5'UTR Down 4.17| 7.76-104 201189606 |PLXNBL;PLXNBL |S_Shore T551500,T551500 Up 2.03[ 1.14E-53
cg02101833 |HPCALL;HPCALL OpenSea S'UTR;5'UTR Down 2.01 8.16-110 202979520 |PLXNBL;PLXNBL |S_Shore TS51500;755200 Up 1.81[ 1.37€-54
cg15773312 |HPCALL;HPCALL Opensea 5'UTR;5'UTR Down 2.68| 3.91E-65 cg21415292 |PLXNBL;PLXNB1 |N_Shelf 5'UTR;5'UTR Up 1.80| 1.786-44
cg04618171 |HPCALL;HPCALL OpenSea 5'UTR;5'UTR Down 2.38[ 2.01E-49 [ 212030667 |PLXNBL,PLXNBL |5 Shore TS51500,755200 Up 171[ 3.736-43
cg18969008 |HPCALL;HPCALL S_Shore 5'UTR;5'UTR Down 2.22[ 6.37655 cg08534147 |PLXNBL;PLXNBL |5 _Shore TSS1500;TS51500 Up 153 6.3E31
cg11938718 |HPCALL;HPCALL Opensea 5'UTR;5'UTR Down 1.98| 5.04E-55 cg24851854 |TACSTD2 Island 1stExon Up 238 12627
cg14118850 |HPCALL;HPCALL S_Shelf 5'UTR;5'UTR Down 1.86] 6.456-30 [l c200554413 [TACSTD2 Island IstExon Up 2.34] 1.03E-40
cg22495921 |HPCALL;HPCALL Opensea 5'UTR;5'UTR Down 1.77| 1.716-20 | c521536783 |TACSTD2;TACSTDAN_Shore 3'UTR;1stExon Up 2.29] 4.71E-31
cg11147193 |HPCALL N_Shore TS51500 Down 1.71] 5.27€-23 cg16699148 [TACSTD2 Island 755200 Up 2.04] 4.11E-30
cg11915812 |HPCALL;HPCALL OpenSea S'UTR;5'UTR Down 1.70] 1.87E-31 cg01821018 |TACSTD2 Island 155200 Up 1.91[ 1.336:37
cg11456513 |HPCALL;HPCALL N_Shore 5'UTR;5'UTR Down 1.62| 5.276-36 M ce05346878 |TACSTD2 S_shore 7551500 Up 1.84] 8.526-14
cg02763807 |KRBAL N_Shore S'UTR Down 6.53| 1.66-108 | 200667789 [TACSTD2 Island IstExon Up 179] 2.956-14
cg23371350 |KRBAL island S'UTR Down 3.08[ 9.96E-41 cg17210938 |TACSTD2 Island 155200 Up 173[ 1.19€-21
cg04468334|KRBAL N_Shore 5'UTR Down 1.82[ 1.89E-21 cg05065507 |TACSTD2;TACSTDZIsland 5'UTR; LstExon Up 1.70] 3.186-14
cg21737444_|LGALSL N_Shore 755200 Down 5.29| 1.56-126 210347335 |TACSTD2,TACSTDYIsland 5'UTR; LstExon Up 167| 3.736-17
cg26138144 |LGALSL N_Shore 7551500 Down 5.16| 3.56-109 [ 27398499 [TACSTD2 S_Shore 7551500 Up 1.59| 1.74E-09
cg19853760 |LGALSL;LGALSL N_Shore 1stExon;5'UTR Down 3.89[ 3.86-108 [ 200034559 |TMEM178;TMEM{N_Shore T551500,T551500 Up 2.50676651| 3.65E-39
cg21064451 |LGALSL N_Shore 755200 Down 323 2e-104/8 211229533 [TMEM178,TMEMS_Shore Body;5'UTR Up 2.03778167| _ 7E-26]
cg01264106 |LGALSL N_Shore 755200 Down 2.66] 1.21E-72 cg25612183 |TMEM178;TMEM]Island 1stExon;5'UTR Up 1.77784108| 4.34E-22
cg08835221 |LGALSL N_Shore 755200 Down 2.59| 6.51E-50 [ c¢19935171 |[TMEM178;TMEM{N_Shore IstExon;5'UTR;S'UTR_|Up 172359787| 1.9E-20
cg10587741 |LGALSL N_Shore TS51500 Down 2.44] 5.446-59 [ 221553524 | TMEM178;TMEM{Island 1stExon;5'UTR Up 159674177 5.47E-14
cg00142150 |LGALSL N_Shelf 7551500 Down 1.81] 3.98¢-28 | 522373181 |TMEM178;TMEM]N_Shore 1stExon;5'UTR;5'UTR_|Up 155244283 2.48E-17
cg27619353 |LGALSL,LGALSL N_Shore IstExon;5'UTR Down 1.73[ 1.84E-41

cg00292662 |LGALSL N_Shore TS51500 Down 1.70] 1.82E-31

cg18677603 |LOC100131551 N_Shelf 755200 Down 3.36| 8.56-118

cg07141504 _|LOC100131551 N_Shelf 755200 Down 2.89[ 1.1E-99

cg13335054 |LOC100131551 N_Shelf TSS1500 Down 2.15[_1.75E-68




Supplemental Table 4. Location of metastasis and prior therapy in
patient-matched samples.

Sample Site of Metastasis Treatment
1 Bone No
2 Bone No
3 Lung No
4 Soft tissue No
5 Lung Sorafenib
6 Lung No
7 Bone No
8 Spine Pazopanib
9 Lung No
10 Lung No
11 Lung No
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