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T (Arg9Cys) A (Ala27Asp
A (Arg9Gln)# A (Val24Met) C (I1e30Thr)
1 ATGGCTGTGG AGTCCCAGGG CGGACCleCCA CTTGTCCTGG GCCTGCTGCT GTGTGTGCTG GGCCCAGTGG TGTCCCATGC TGGGAAGATA CTGTTGATCC 234669033
A (Ala64Thr)
A (GluS6Lys) T (Ser65Leu)
T (Val58Phe) C (Tyr66His)

101 CAGTGGATGG CAGCCACTGG CTGAGCATGC TTGGGGCCAT CCAGCAGCTG CAGCAGAGGG GACATGAAATAGTTGTCCTAGCACCTGACGCCTCGTTGTA 234669133
C (Gly96Arg)
A (Arg69Lys) T (Glu90Ter) ’ C (Gly96Ala)

201 CATCAGAGAC GGAGCATTTT ACACCTTGAA GACGTACCCT GTGCCATTCC AAAGGGAGGA TGTGAAAGAG TCTTTTGTTA GTCTCGGGCA TAATGTTTTT 234669233
353delA (Lys118ArgfsTer32)

T (Glul01Asp) * A (Argl07His) 1| (Lys114Met) T (Ser120Phe)
301 GAGAATGATT CTTTCCTGCA GCGTGTGATC AAAACATACA AGAAAATAAA AAAGGACTCT GCTATGCTTT TGTCTGGCTG TTCCCACTTA CTGCA CAACA 234669333
G (Prol 58Arg)
G (Ile159Met)
G (Leul35Val) C (Leul40Pro) ~ A (Serl43Arg) T (Leul 54Phe A (Vall60Met)

401 AGGAGCTCAT GGCCTCCCTG GCAGAAAGCA GCTTTGATGT CATGCTGACG GACCCTTTCC TTCCTTGCAG CCCCATCGTG GCCCAGTACC TGTCTCTGCC 234669433

A (Alal83Thr) A (Pro189Thr)

501 CACTGTATTC TTCTTGCATG CACTGCCATG CAGCCTGGAA TTTGAGGCTA CCCAGTGCCC CAACCCATTC TCCTACGTGC CCAGGCCTCT CT CCT CT C AT 234669533

A (His203Asn)
T (His203Tyr) T (Lys211Asn) T (Ser218Leu) C (Cys223Arg) T (Asp263Val)

601 TCAGATCACA TGACCTTCCT GCAGCGGGTG AAGAACATGC TCATTGCCTT TTCACAGAAC TTTCTGTGCG ACGTGGTTTA TTCCCCGTAT GCA ACC CTTG 234669633
” 722-723delAG (Glu241GlyfsTer16) 748-749insGGACAGTCAC (Ser250Trpfsterl1)
T (Ser235Leu) A (Val242Glu) G (Ser250Cys)™ T (Asp263Val)

701 CCTCAGAATT CCTTCAGAGA GAGGTGACTG TCCAGGACCT ATTGAGCTCT GCATCTGTCT GGCTGTTTAG AAGTGACTTT GTGAAGGATTACCCTAGGCC 234669733
801 CATCATGCCC AATATGGTTT TTGTTGGTGG AATCAACTGC CTTCACCAAAATCCACTATC CCAG 234669797

Figure S1. Mutations within the UGT1A1 exon 1 in TCGA tumors. Data shown is the coding region of the UGT1A1
exon 1 (864 bp) with genomic (GRCh37/hg19, right) and cDNA (NM_00463.3, left) positions. Mutations (missense,
small indels) and the resulting changes at the protein level (NP_000454.1) are indicated above the reference mRNA
sequence. Recurrent mutations are indicated by # (twice).



T (GIn6His)

T Pro8Leu)
1 ATGGCCACAG GACTCCAGGT TCCCCTGCCG TGGCTGGCCA CAGGACTGCT GCTTCTCCTC AGTGTCCAG C CCTGGGCTGAGAGTGGAAAGGTGTTGGTGG 234637872
T (Thr621le)
A (Pro63Gln)
C (Glu46Gln) C (LeuS1Pro) A (Arg54lys) 188delC (Pro63GlnfsTer3)

101 TGCCCATTGA TGGCAGCCAC TGGCTCAGCA TGCGGGAGGT CTTGCGGGAG CTCCATGCCA GAGGCCACCA GGCAGTGGTCCTCACCCCAGAGGTGAATAT 234637972

T (GluT1Ter)
I (Glu72Asp)* 262 263dupGA (Phe89AsnfsTer20)
A (Asn73Lys)
224deIT (Phe75SerfsTer3) T (Arg91Cys)S
G (Thr79Ala) T (Ser83Leu)” A (Arg91His) A (His96Asn)

201 GCACATCAAA GAAGAGAACT TTT TCACCCT GACAACCTAT GCCATT TCGT GGACCCAGGA TGAATT TGAT CGCCATGTGC TGGGCCACAC TCAACTGTAC 234638072
G (Thr103Ala G (Phel06Cys)

301 TTTGAAACAG AACAT T TTCT GAAGAAATTT TTCAGAAGTA TGGCAA TGTT GAACAATATG TCTT TGGTCT ATCATAGGTC T TGTGT GGAG CTACTACATA 234638172

A (Aspl152Asn)
T (Pro153Ser)
T (Glul35Asp) A (His140Asn) T (Ser145Phe) ’ T (Prol53Leu) G (Leul61Val)
401 ATGAGGCCCT GATCAGGCAC CTGAATGCTA CTTCCT TTGA TGTGGTT TTA ACAGACCCCG TTAACCTCTG CGCGGCAGTG CTGGCTAAGT ACCTGTCGAT 234638272
A(Glyl84Asp)
G (Thr185Ala)
G (GInl186Arg) T (Pro195Ser) T (Thr199Ser)

SO01TCCTACTGTGT TTTTGA GGAACATTCC ATGTGATT TA GACTT TAAGG GCACACAGTG TCCAA ACCCT TC CTCCTATA TTCCTAGATT ACTA A CAACC 234638372
T (Lys212Asn)

A (GIn209Lys) |l (Met214Leu) A (Pro230Thr)
601 AATTCAGACC ACATGACATT CATGCA AAGG GTCAAGAACA TGCTCTACCC TCTGGCCCTG TCCTACATTT GCCATGCT TTTTCTGCTC CT TAT GC AAG CC 234638472
_ T (His251Tyr) T (Arg258 Ter)
C (GIn240His) T (Ser253Phe) G (Asp260Gly)

701 TTGCCTCTGA GCTTTTTCAG AGAGAGGTGT CAGTGGTGGA TATTCTCAGT CATGCATCTG TGTGGCTGTT CCGAGGGGAC TTTGTGATGG ACTACCCC AG 234638572
C (Met273Thr)
822-828delCTTCATT (Phe275GlyfsTer90)
C (Le276Thr)
833delG (Gly279AlafsTer89)

G (Tle279Val)
(|,' (11269 Val) ’ C (Cys281Ser)
801GCCAATCATG CCCAACATGG TCTTCATTGG GGGCATCA ACTGTGCCAACAGGAAGCCACT ATCTCAG 234638639

Figure S2. Mutations within the UGT1A3 exon 1 in TCGA tumors. Data shown is the coding region of the UGT1A3
exon 1 (867 bp) with genomic (GRCh37/hg19, right) and cDNA (NM_019093.4, left) positions. Mutations (missense,
nonsense and small indels) and the resulting changes at the protein level (NP_061966.1) are indicated above the

reference mRNA sequence. Recurrent mutations are indicated by # (twice), $ (three times), % (four times).



T (Arg3Ter) A (Argl1Gln) C (Leul 7Pro) T (GIn23Leu) T (Lys30Asn)

I ATGGCCAGAG GACTCCAGGT TCCCCTGCCGCGGCTGGCCACAGGACTGCT GCTCCTCCTCAGTGTCCAGCCCTGGGCTGAGAGTGGAAAGGTGTTGGTGG 234627566

T (Thr36lle) A (Pro40His) T (ArgdSTrp) T (Argd9Leu) T(GlySSVal) T (AlaS8Val) A (Pro63Thr)

101 TGCCCACTGA TGGCAGCCCC TGGCTCAGCA TGCGGGAGGCCTTGCGGGAGCTCCATGCCAGAGGCCACCAGGCGGTGGTCCTCACCCCAGAGGTGAATAT 234627666
A (Val92lle)

T (Glu72Asp) A(Trp84Ter) A(GlussLys)® T (Thr93Met)

201 GCACATCAAA GAAGAGAAAT TTTTCACCCT GACAGCCTAT GCTGTTCCAT GGACCCAGAA GGAATTTGAT CGCGTTACGCTGGGCTACACTCAAGGGTTC 234627766
T (Argl09Tle)

A (Serll1Tyr)
T (Serl11Phe)
C (Argl12Thr) C (Vall20Ala)
301 TTTGAAACAG AACATCTTCT GAAGAGATAT TCTAGAAGTA TGGCAATTAT GAACAATGTA TCTTTGGCCC TTCATAGGTG TTGTGTGGAG CTACT GCA TA 234627866
G (Prol53Arg) A (Alal62Thr) A (Serl66Ter)
A(Vallsdlle) C (Tyrl64His
T (Alal36Val) A (Vall49lle) T (LeulS6Phe) (Serl66Leu)

401 ATGAGGCCCT GATCAGGCAC CTGAATGCTA CTTCCTTTGA TGTGGTTTTA ACAGACCCCG TTAACCTCTG TGGGGCGGTG CTGGCTAAGT ACCTGTCGAT 234627966
517dupT (Trpl 73Leufster7) *
| 517delT (Trp173GlyfsTer8) T Thr199Met)

501 TCCTGCTGTGTTTTITT T GGA GGTACATTCC ATGTGACTTA GACTTTAAGG GCACACAGTG TCCAAATCCT TCCTCCTATA TICCTAAGTT AC TA ACGACC 234628066

G (Phe227Val)
682delT (Ser228LeufsTer35)
T (Pro230Leu)

C (Met205Thr)
G (Tyr231Cys)

A (Mer2051le) T(Me214lle) G (Leu218Val)”
601 AATTCAGACC ACATGACATT CCTGCAAAGG GTCAAGAACA TGCTCTACCC TCTGGCCCTG TCCTACATTT GCCATACTTT TTCTGCCCCT TA TGCAAGTC 234628166

717delT (Gln240ArgfsTer23) G (Ser253Cys) T (Arg258Leu)
G (GIn240Glu) T (Val249Phe) C (Val254Leu) A (Gly259Glu)

701 TTGCCTCTGA GCTTTTTCAG AGAGAGGTGT CAGTGGTGGA TCTTGTCAGCTATGCATCCG TGTGGCTGTT CCGAGGGGACTTTGTGATGGACTACCCCAG 234628266

A (Pro268Thr) C (Met273Thr) A (Gly278Asp) T (Lys285Ter) G (GIn289Glu)

801 GCCGATCATG CCCAACATGG TCTTCATTGG GGGCATCAAC TGTGCCAACGGGAAGCCACT ATCTCAG 234628333

Figure S3. Mutations within the UGT1A4 exon 1 in TCGA tumors. Data shown is the coding region of the UGT1A4
exon 1 (867 bp) with genomic (GRCh37/hg19, right) and cDNA (NM_007120.3, left) positions. Mutations (missense,
nonsense and small indels) and the resulting changes at the protein level (NP_009051.1) are indicated above the

reference mRNA sequence. Recurrent mutations are indicated by # (twice), $ (three times), @ (eight times).



T (Gly4Ter) G (Glnl1Arg)

1ATGGCCACAG GACTCCAGGT TCCCCTGCCG CAGCTGGCCA CAGGACTGCTGCTTCTCCTAGTGTCCAGCCCTGGGCTGAGAGTGGGAAGGTGCTGGTGG 234621737

105delC (Thr36Leufster30) A (Arg49Gln) C (Val58Ala) G (Met67Val)
101 TGCCCACTGATGGCAGCCACTGGCTCAGCATGCGGGAGGCCTTGCGGGACCTCCATGCGA GAGGCCACCAGGTGGTGGTCCTCACCCTGG AGGTGAATAT 234621837
A(lip84Arg)
A (Trp84Ter)
C (GIn86Pro)
C (Lys70Asn) A (Glu88Lys)"
T (Glu72Asp) A (Phe89lle)
A (Phe89Leu) T (GIn98His)

’ A(Phe74Tle) A (Leu77Met)

201 GTACATCAAA GAAGAGAACT TITICACCCT GACAACGTAT GCCATTICAT GGACCCAGGA CGAATTTGAT CGCCTT TTGCTGGGTCACACTCAAICGTTC 234621937
A (His105Asn)
T (Leul07Met) G (Cys128Gly)
301 TT TGAAACAG AACATCT TCT GATGAAAT TT TCTAGAAGAA TGGCAATTAT GAACAATATG TCTTTGATCA TACATAGGTC TTGTGTGGAGCTACTGCATA 234622037
G (Thrl$1Arg)
A (Leul37Met) T (Ser145Phe) A (Vall48Met) G (Prol33Arg) A (Alal58Thr) T (Alal62Ser) T (lle167Phe)
401 ATGAGGCCCT GATCAGGCAC CTGCATGCTA CTTCCTTTGA TGTG GTTCTA ACAGACCCCT TTCACCTCTG CGCGGCGGTG CTGGCTAAGTACCTGTCGAT 234622137
T (Leul 73Phe) € (Serl91Pro)
A (Vall 70Met) ‘ T (Prol77Ser) G (Ser191Cys)

501 TCCTGCTGTG TITITCTTGA GGAACATTCC ATGTGATTTA GACTTTAAGG GCACACAGTG TCCAAACCCT T CCTCCTATA TICCTAGAT T ACTAACGACC 234622237
A (Leu208Met) T (Val227Phe)
C (Asp203His) A(Arg210Lys) G (Met214Val) T(Al229Ser) T (Ala232Val)
601 AATTCAGACC ACATGACATT CCTGCAAAGG GTCAAGAACA TGCTCTACCC TCTGGCCCTG TCCTACCTTT GCCATGCTGT TTCTGCTCCTTATGCAAGCC 234622337
I (Ser253Phe)

A (Val254Met)
G (Ser236CYs) 725_726dupAG (Val243ArgfsTer21) A(Arg258G1n) G (Pro266Arg)
701 TTGCCTCTGA GCTTTTTCAG AGAGAGGTGT CAGTGGTGGA TCTTGTCAGCCATGCATCTG TGTGGCTGTTCCGAGGGGACTTTGTGATGGATTACCCCAG 234622437
€ (Met273Th) T (11e276Phe) A(Gly284Arg)
801 GCCGATCATG CCCAACATGG TCTTCATTGG GGGCATCAAC TGTGCCAACG GGAAGCCACT ATCTCAG 234622504

Figure S4. Mutations within the UGT1A5 exon 1 in TCGA tumors. Data shown is the coding region of the UGT1A5
exon 1 (867 bp) with genomic (GRCh37/hg19, right) and cDNA (NM_019078.2, left) positions. Mutations (missense,
nonsense and small indels( and the resulting changes at the protein level (NP_061951.1) are indicated above the
reference mRNA sequence. Recurrent mutations are indicated by % (four times).



A (Leu30Met)
T (Metllle) A (Arg6His) T (Argl0lle) T (Trp21Leu) T (Val32Phe)
1 ATGGCCTGCC TCCTTCGCTC ATTTCAGAGA ATTTCTGCAG GGGTTTTCTT CTTAGCACTT TGGGGCATGG TTGTAGGTG A CAAGCTGCTG GTGGTCCCTC 234601750
T (GIn34Leu)

A(Gly36Arg) T (ArgS21mp)  A(GluSSLys) A (Glu6

101 AGGACGGAAG CCACTGGCTT AGTAIGAAGG ATATAGTTGA GGTTCTCAGT GACCGGGGTCATG AGATTGT AGTGGTGGTG CCTGAAGTTAATTTGCTITT 234601850

T (His98 Tyr)
) G (Tyr78Ter) . G (His98Arg)
T (Glu69Ter)* G (Thr74Ala) G (Pro79Ala) A (Arg90His) A (Alal00Asp)

ys) T (Leu66Phe)

201 GAAAGAATCCAAATACTACACAAGAAAAATCTATCCAGTGCCGTATGACCAAGAAGAGCT GAAGAACCGT TACCAATCAT TTGGAAACAATCACT T TGCT 234601950

A (Arg102GIn) G (GIn109Glu) A(Leul2IMet)  C (Tlel24Thr)
301 GAGCGATCAT TCCTAACTGC TCCTCAGACA GAGTACAGGAATAACATGAT TGTTATTGGCCTGTACTTCA TCAACTGCCAGAGCCTCCTG CAGGACAGGG 234602050
T (Asnl37Tyr)

’ G(Phel3sLen) C(Glul4lAsp) T (Aspl4sval) T (Prol 51Ser)
401ACACCCTGAA CTTCTITAAG GAGAGCAAGT TTGATGCTCT TTTCACAGAC CCAGCCTTACCCTGTGGGGT GATCCTGGCT GAGTATTTGG GCCTACCALC 234602150
A(Phel 71Tyr) .
G (Argl72Gly) T (Prol758er)™
A(Argl72Lys) T (Serl 77Phe) C (Arg194Ser)

S0ITGTGTACCTC TTCAGGGGTT TTCCGTGTTC CCTGGAGCAT ACATTCAGCA GAAGCCCAGA CCCTGTGTCC TACATTCCCA GGTGCTACACAAAGTTTTCA 234602250
616del T (Ser206ProfsTer38)
T (Arg208Ter) C (Phe226Leu)
C (Val209Leu) C (Val2141 en) G (Phe226Cys) A (Ghu230Lys)

601GACCACATGA CTTT TTCCCA ACGAGTGGCC AACTTCCTTG TTAATT TGTT GGAGCCCTAT CTATT TTATT GTCTGT TTITC AAAGTATGAA GAACTCGCAT 234602350

T (Ser234Leu) T (Gln248Ter) T (Pro264Ser)
701 CAGCTGTCCT CAAGAGAGAT GTGGATATAA TCACCTTATA TJ‘AGAAGGTC TCTGTT TGGC TGTTAAGATA TGACTT TGTG CTTGAATATC CTAGGCCGGT 234602450
G (Tle277Met)
T (Cys279Phe) T (Asp284Tyr)

801 CATGCCCAAC ATGGTCTTCA TTGGAGGTAT CAACTGTAAG AAGAGGAAAGACTTGTCTCAG 234602511

Figure S5. Mutations within the UGT1A6 exon 1 in TCGA tumors. Data shown is the coding region of the UGT1A6
exon 1 (861 bp) with genomic (GRCh37/hg19, right) and cDNA (NM_001072.4, left) positions. Mutations (missense,
nonsense and small indels) and the resulting changes at the protein level (NP_001063.2) are indicated above the

reference mRNA sequence. Recurrent mutations are indicated by # (twice).



. 51 52delGCinsT(Ieul 8Ter)
T (Arg3His) i (Gly8Cys) T (Prol1Teu) | C (Cys20Arg) i (Gly261tp)
1 ATGGCTCGTG CAGGGTGGAC TGGCCTCCTT CCCCTATATGTGTGTCTACTGCTGACCTGTGGCTTTGCCA AGGCAGGGAA GCTGCTGGTA GTGCCCATGG 234590683
156dupG (ITis53AlafsTer2)

101 ATGGGAGCCACTGGTTCACCATGCAGTCGGTGGTGGAGAAACTCATCCTCAGGGGGCATGAGGTGGTCGTAGTCATGCCAGAGGTGAGTTGGCAACTGGG 234590783

A (Arg97His)
T (Arg971eu)
G (Ser78Ter) T (Arg88Trp) T (Val92Phe) T (Thr99Met)
201 AAGATCACTG AATTGCACAGTGAAGACTTACTCAACCTCATACACTCTGG AGGATCAGGA CCGGGAGTTCATGGTTTTIGCCGATGCTCG CTGGACGGCA 234590883

364delT(Ser122GInfsTer12)S
365_392del/insTCAAATTGCAGGAGTTTGTTTAAGGACAA ( Ser122GInfsTer12)
C (Lys132Asn)

A (Argl03Gln) T (Serl12T.en) T(Phel 171Tyr) ‘ C (eul33Ser)
301CCATTGCGAA GTGCATT TTC TCTATTAACA AGTTCATCCA ATGGTATT TT TGACTTATTT T TTTCAAATT GCAGGAGT TT GTT TAATGAC CGAAAATTAG 234590983
T (Alal58Val)
T (Tyr160Phe)
C (Lys138Gln) T (Prol49Leu)? T (Leul63Phe)
A (Glul35Tys) G (Alal44Gly) A (Alal52Thr) T (Prol64ser)

401 TAGAATACTT AAAGGAGAGT TGTTTTGAIG CAGTGTT TCT CGATCCTT TT GATGCCTGTG GCTTAATTGT TGC CAAATAT TTCTCCCTCC CCTCTGTGGT 234591083
G (Leul87Val)
A (Gly180Ser) T (Scr188Phe) A (Leul931le)

T (Gly180Cys) G (1yr189Cys) A (Ala200Thr)

#

G (Phel73Val) G (Leul77Val)

501 CTTCGCCAGG GGAATATTTT GCCACTATCT TGAAGAAGGT GCAC AGTGCCCTGCTCCTCT TTCCTATGTCCCCAGACTTCTCTTAGGGTT CTCAGACGCC 234591183

G (Te211Met) T (Cys220Phe) 6|7ldupT (Lys225GInfsTer9)”
601 ATGACTTTCA AGGAGAGAGT ATGGAACCAC ATCATGCACT TGGAGGAACA TTTATTTTGCCCCTATTTT T TCAAAAATGTCTTAGAAATA GCCTCTGAAA 234591283
T (Pro238Ser) T (Arg254Ter)

‘ T (Thr240Met)S A (Arg254Gln)’ T (Pro262Leu) A (Val265Glu)

701 TICTCCAAACCCCTGTCACGGCATATGATC TCTACAGCCA CACATCAATT TGGTTGTTGC GAACTGACTT TGTTTTGGAG TATCCCAAAC CCGTGATGCC 234591383
C (Val283Ala)

801 CAATATGATC TTCATTGGTG GTATCAACTG TCATCAGGGA AAGCCAGTGCCTATG 234591438

Figure S6. Mutations within the UGT1A7 exon 1 in TCGA tumors. Data shown is the coding region of the UGT1A7
exon 1 (855 bp) with genomic (GRCh37/hg19, right) and cDNA (NM_019077.3, left) positions. Mutations (missense,
nonsense and small indels) and the resulting changes at the protein level (NP_061950.2) are indicated above the
reference mRNA sequence. Recurrent mutations are indicated by # (twice), $ (three times).



A (Pro9tis) T (Gly2611p)
T (Ttp6Cys) | G (llel0Val) T (Ser15Phe) C (Ala23Pro) | A (Gly26Glu)

| ATGGCTCGCA CAGGGTGGACCAGCCCCAT T CCCCTATGTG TT TCTCTGCTGCTGACCTGTGGCTT TGCTG AGGCAG GGAA GCTGCTGGTAGTGCCCATGG 234526453
T (Args1Met)

A (Gly35Arg) 156delG (HisS3MetfsTers)™
A (Ser36Asn) T (His53Tyr)

A(Trp38Ter) C (Lys47Thr) A (GlusdLys) T (ValS7Leu) A (Gly67Gl)
I s |
|

GTGGAGAA ACTTAICCTCAGGGGGCAIG AGG GTAGTCATGCCA GAGGTGAGTTGGCAACTGGG 234526553

GG1T

G (Ser78Ter)

201 AAAATCACTG AATTGCACAG TGAAGACTTA CTCAACCTCA TACACTCTGG AGGATCTGGA CCGGGAATTC ATGGATTTCG CCGATGCTCA ATGGAAAGCA 234526653

G (Phel20Lcu) T (Argl31Ter)”
C (Serl22Pro) 392-405del (GAAAATTAGTAGAA)
G (Argl03Ter) A (Serl07Thr) T (Glyl15Val) ) (Arg131LeufsTer8)
I' (Ser122Leu) I
A (Argl03Gln) ‘ 351dupT (Asnl18Ter) T (Cys124Phe) AAr131Gln)*

301 CAAGTACGAA GTTTGTT TTC TCTAT T TCTG AGITCATCCA ATGGTT 11 T T AACTTATTT I'T T TCGCATTGCAGGAGT TTGITIAA TGAC CGAAAATTAG 234526753
A (Prol49Thr)
T (Prol49Ser)

405dupA(Tyr136IlefsTer8) A (Prol49His)

401 T/\GA/JT/\(“T TAAAGGAGAGT TCT TT TGATG CGGTGTT TCT TGATC CTT TT GATGCCTGTG GCT TAATTGT TGCCAAATAT T TCTCCCTCC CCTCTGTGGT 234526853

A (Alal69Thr)
T (Gly171Ter)

A(Glyl71Glu) A (Cys174Ter) A (Alal81Thr) T (Pro184Ser) T (Ser188Phe) A (Leul941lc)

| | | |

501 CTTCGCCAGG GGAATAGCTT GCCACTA TCT TGAAGAAGGT GCACAGTGCC CTGCTCCTCT TTCCTATGTC CCCAGAATTC TCTTAGGGTT CTCAGATGCC 234526953
G (Arg206Gly) T (Ser224Phe)
T (Arg206Ser) A (Glu215Lys) T (GIn221T.eu) 677delA (Asn226MetfsTer3) G (Ser232Cys)

601 ATGACTTTCA AGGAGAGAGT ACGGAACCAC ATCATGCACT TGGAGGAACA TTTATTTTGC CAGTATTTTT CCAAAAATGC CCTAGAAATA GCCTCTGAAA 234527053

A (Arg254GIn)®
A (Asp243Asn) A (Asp256Glu)

701 TICTCCAAAC ACCTGTCACA GCATATGAIC TCTACAGCCA CACATCAAT T TGGTTGTTGC GAACAGACTT TGIT TIGGAC TATCCCAAAC CCGTGATGCC 234527153
G (Met269Val) T (Gly280Ter)
A (Met2691le) A (Gly280Arg)

801 CAATATGATC TTCATTGGTG GTATCAACTG CCATCAGGGA AAGCCATTGCCTATG 234527208

Figure S7. Mutations within the UGT1A8 exon 1 in TCGA tumors. Data shown is the coding region of the UGT1A8
exon 1 (855 bp) with genomic (GRCh37/hg19, right) and cDNA (NM_019076.5, left) positions. Mutations (missense,
nonsense and small indels) and the resulting changes at the protein level (NP_061949.3) are indicated above the
reference mRNA sequence. Recurrent mutations are indicated by # (twice), $ (three times).



T (Ala23Scr)
A (Glu24Lys)
15delG (1rp6GlyfsTerl3) T (ProllLeu) # A (Ala25Thr)

I ATGGCTTGCACAGGGTGGACCAGCCCCCT TCCTCTATGTGTGTGTCTGCT GCTGACCTGTGGCTT TGCCGAGGCAGGGAAGCTACTGGT AGTGCCCATGG 234580680

'f(:\rgAlMc‘) A (Gly52Glu)
101 ATGGGAGCCACTGGTTCACCATGAGGTCGGTGGTGGAGAAACTCATTCTCAGGGGGCATGAGGTGGTTGTAGTCATGCCAGAGGTGAGTTGGCAACTGGG 234580780
248dupl’ (Glu84GlyfsTer32)
T (Ser78Leu) C (Asp87His)
A (Ser69Ter) A (Ser80Ter) A (Arg88GIn) G (His95Asp)

AGGATCTGGA CCGGGAGTTCAAGGCTTTTG CCCATGCTCA ATGGAAAGCA 234580880

201 AAGATCACTGAATTGCACAGTGAAGACTTATTCAACTTCA TATACCC
T (Lys132Ter)
A (Phel21Tyr) S
T (Argl03Ter) 364delT (Ser]122GInfsTer]2)
G (Argl03Gly) Y ofsTer8)
364dupT (Serl22PhefsTer8)” 395delA (Lys!32AsnfsTer2)

‘ C (Ser104Arg) A (Serl07Thr)
301 CAAGTACGAA GTATATATTC TCTAT TAATG GGTTCATACA ATGACATTIT TGACTTATT T TTTT ICAAATT GCAGGAGT TTGTTTAAAGACAAAAA ATTAG 234580980
T (L.eul47Phe)

A (Aspl48Asn) T (Pro164Ser)
‘ A (Prol49His) A (Prol64Leu)

401 TAGAATACTT AAAGGAGAGT TCTT TTGATG CAGTGTTTCT CGATCC TT TT GATAACTGTG GCTTAATTGT TGCCAAATAT TTCTCCCTCC CCTCCGTGGT 234581080
T (Ser188Phe)
C (Vall90Ala) A (Leul94lle)

A (Alal69Thr) T (Leul77Phe)
T (Arg170Ser) A (Glul78Lys) A (Prol91His)
C (Mle172Thr) A (Glul79Lys)* T (Prol911.eu)

501 ("I"l'('GC('AGG(JGAA'Il'A(“I TIGCCACTAICT I'(.|3AA(£AAGG I'GCACAGTGCC CTGCTCCTCT TTCCTATGTCC C CAGAATT CICTTAGGGTICTCAGATGCC 234581180
663-664delCCinsACG (His221GlInfsTer13)
T (Arg222Cys)
A (Arg222His)
A (Phe223Len)
671dupT (Lys225GIn(sTer9)
G (Lys225Arg)

677dupA (Asn2261 ysfsTer8)”
T (Ala227Ser)
A (Glu216Lys) T (Ala227Val)
T (His217Tyr) A (Glu229Lys)
T (Arg208Trp) (I, (Leu218Ter) T (Glu229Ter)

601 AIGACTTTCAAGGAGAGAGT ACGGAACCACATCATGCACT TGGAGG AACATTT ATTATGCCACCGTTTTTTCAAAAAITGOCCTAGAAATAGCCTCTGAAA 234581280
G (Thr240Ala) A (Arg254GlIn)%0
G (Thr240Arg) T (Leu244Phe) G (Ser249Ter) T (Thr255Met)”

701 TTCTCCAAACACCTGTTACG GAGTATGATC TCTACAGCCA CACATCAATT TGGTTGTTGC GAACGGACTT TGTTTTGGACTATCCCAAACCCGTGATGCC 234581380
A (Gly280Arg)

A (Val265Met)

801 CAACATGATC TTCATTGGTG GTATCAACTG CCATCAGGGAAAGCCGTTGCCTATG 234581435

Figure S8. Mutations within the UGT1A9 exon 1 in TCGA tumors. Data shown is the coding region of the UGT1A9
exon 1 (855 bp) with genomic (GRCh37/hg19, right) and cDNA (NM_021027.3, left) positions. Mutations (missense,
nonsense and small indels) and the resulting changes at the protein level (NP_066307.1) are indicated above the
reference mRNA sequence. Recurrent mutations are indicated by # (twice), $ (three times), % (four times).



3-19delGGCTCGCGCAGGGTGGA A(GlALys)

| A (AladGlu) G (Glu24Gly) T (Lys27Met)
1 ATGGCTCGCGCAGGGTGGACCAGCCCCGTICCTTTATGTGTGTGTCTACTGCTGACCTGTGGCT TTGCCGAGGCAGGGAA GCTGCTGGTAGTGCCCATGG 234545268
G (His37GlIn) T (Ser43l.eu)
T (Thrd0Ile) ‘ A (Val45Met) A (Gly52Arg) T (Glu61Asp)
101 ATGGGAGTCACTGGTTCACCATGCAGTCGGTGGTGGAGAAACTTATCCTCAGGGGGCATGAGGTGGTTGTAGTCATGCCAGAG GTGAGTTGGCAACTGGA 234545368
A (Tvr77Asn)
T (Ser69Leu) | G (Thr79Ala) A (Met91Lys) A (Trp98Ter)
201 AAGATCACTGAATTGCACAGTGAAGACTTACTCAACCTCGTACACTCTGGAAGATCAGAACCGGGAATTCATGGTTTTCG CCCATGCTCA ATGGAAAGCA 234545468
364delT (Ser122ArgfsTer12)¥ A (Argl131Gln)
1" (Serl12Leu) C (Aspl181lis) T (Ser122Len)& T (Lys132Asn)
301 CAGGCACAAA GTATATTTTC TCTATTAATGAGTTCATCCA GTGGTTTTCT TGACTTATTT T TTTCGCATT GCAGGAGTTT GTT TAATGAC CGAAAATTAG 234545568
T (Prol49Ser)* T (Prol164l.eu)
A (Aspl51Glu) G (Ser165Cys)
G (Tyr136Cys) A(Serl41Tyn$ G (Thrl52Ala) G (Lys159Glu) ’ A (Vall671le)
401 TAGAATACTTAAAGGAGAGT TC TT TTGATG CAGTGTTTCT GGATCCTT T TGAT ACCTGTG GCTTAATTGTTGCTAAATAT TTCTCCCTCC CCTCTGTGGT 234545668
T (Prol86Leu)
T (Leul 87Phe)
A (Thr169Asn) T (Ser188Phe)S
A (Glyl71Arg) 569delT (Val190AlafsTer6)
I | '}'(ProlQchu)
501 CTTCACCAGG GGAATATTTT GCCACCATCT TGAAGAAGGTGCACAGTGCCCTGCTCC TCT TTCCTATGTCCCCAATGATC TCTTAGGGTTCTCAGATGCC 234545768
A (Val212Met) C (Phe2191eu)
G (Phe203Leu ’ A (Leu214Met) ‘ 1 (GIn221Leu) T (Arg225lle)
601 ATGACTTTCA AGGAGAGAGTATGGAACCACATCGTGCACTTGGAGGACCATTTATTTTGCCAGTATCTT TTTAG AAATGC CCTAGAAATA GCCTCTGAAA 234545868
T (Thr240Met) T (Arg254Ter) A (Asp260Asn)
G (Thr237Ala) A (Asp243Asn) A (A1g254Gln) ‘ G (Tyr261Cys) A (Val265Met)

701 TTCTCCAAACCCCTGTCACGGCATATGATCTCTACAGTCACACATCAATT TGGTTGTTGCGAACGGACTT TGTT TTGG ACTA TCCCAAAC CCGTGATGCC 234545968
X A(His278Asn)
A (Mer2691le)” T (GIn279Ter)

80

CAACATGATC TTCATTGGTG GTATCAACTG TCATCAGGGA AAGCCATTGCCTATG

%}
u

34546023

Figure S9. Mutations within the UGT1A10 exon 1 in TCGA tumors. Data shown is the coding region of the
UGT1A10 exon 1 (855 bp) with genomic (GRCh37/hg19, right) and cDNA (NM_019075.4, left) positions. Mutations
(missense, nonsense and small indels) and the resulting changes at the protein level (NP_061948.1) are indicated
above the reference mRNA sequence. Recurrent mutations are indicated by # (twice), % (four times), & (five times)



T (Gly16Ter) T (Gly20Val)
G (GInl1Arg) T (Glyl6Val) T(Gly21Trp) T (Leu24Phe) T (Trp33Leu)
1 ATGTTAAACA ACCTTCTGCT GTTCTCCCTT CAGATAAGTC TCATAGGAAC CACTCTTGGT GGGAATGTTT TGATTTGGCC AATGGAAGGT AGTCATTGGC 70513263
C (Lys46Thr)
C (Glud2Ala) T (Lysd6Asn) A (ValS0Met) 200delC (Pro67Hisfster3)
G (Leud3Arg) | | T (Glu4TTer) ‘ T (Thr51Tle) C (Phe60Leu) A (Thr64Asn),

101 TAAATGTTAA GATAATTATA GATGAGCTCA TTAAAAAGGA GCATAATGTG ACTGTCCTAG TTGCCTCTGG TGCAC C ATCACACCAA CCTCT AACCC 70513163
C (Lle73Thr) 290delA (Asn971lefster] 8)%

201 ATCTCTGACA TTTGAAATAT ATAgGGTGCC CTTTGGCAAA GAAAGAATAG AAGGAGTAAT TAAGGACTTC GTTTTGACATGGCTGGAAAATAGACCATCT 70513063
T (Serl02Leu) G (GIn109Glu) A (Cys126Ser)

G (Thrl03Ala) A (Glul10Lys) T (Val129Phe)

301 CCTTCAACCATTTGGAGATT CTATCAGGAG ATGGCCAAAG TAATCAAGGA CTTCCACATG GTGTCTCAGGAGATCTGTGATGGCGTTCTTAAAAACCAAC 70512963
G (Val148Gly)
€ (Met136Thr) C (Phel44Leu) ‘ T (Prol51Ser)

401 AGCTGATGGC AAAGCTAAAG AAAAGCAAGT TTGAAGTCCT GGTGTCTGAT CCAGTATTTC CTTGTGGCGA TATAGTAGCTTTAAAACTTGGAATTCCATT 70512863
T (Serl 70Phe)# A (Prol89His)
P #H
A(Argl72Lys) A (Vall79Met) A (Cys183Tyr)’ T (Ser191Phe)
A (Phel731le) A(Glul80Lys)” T (VLys185Asn) T (Pro194Ser)

501 TATGTACTCC TTGAGGTTTT CTCCAGCCTC AACAGTGGAA AAGCACTGTG GGAAGGTACC ATACCCTCCT TCCTATGTTC CTGCTGTTTT ATCAGAACTC 70512763

A (Arg211Lys)
635 640delATTTCA (Asn212 Phe213del) A (Trp227Ter)
A (Asp202Asn) G (Phe213Leu) A (Ser229Ter) A (Tyr234Asn)

601 ACCGACCAAA TGTCTTTCAC TGACAGAATA AGAAATTTCA TCTCCTACCA CCTACAGGAC TACATGTTTG AAACTCTTTG GAAATCATGG GATTCATACT 70512663
A (Ala237Thr)

701ATAGTAAAGCTTTAG 70512648

Figure 510. Mutations within the UGT2A1 exon 1 in TCGA tumors. Data shown is the coding region of the UGT2A1
exon 1 (715 bp) with genomic (GRCh37/hg19, right) and cDNA (NM_006798.5, left) positions. Mutations (missense,
nonsense and small indels) and the resulting changes at the protein level (NP_006789.3) are indicated above the
reference mRNA sequence. Recurrent mutations are indicated by # (twice).



T(GlnlSTer) A (Leu21'Ter)
A (Thr8Asn) A (Leul 7Met) | (l" (T.eu23Pro) (I‘(l'IcMLcu)

ATGGTTTCCA TAAGGGATTT TACCATGCCT AAGAAGTTTG TCCAGATGCT GGTTTTTAAT TTGACTCTGA CTGAAGTTGT TCTAAGTGGG AATGTGTTAA 70505259

T (ArgSSlle)
(ArgSSLys) T (Ser6SLeu)

101 TITGGCCTAC AGATGGTAGC CATTGGTTAA ATATTAAGAT TATTCTAGAAGAGTTGATTC AAAGAAATCA CAATGTGACT GTACTGGCTT CATCAGCAAC 70505159

A (Asp93Asn)
A(Asp93Glu)
A (Ser94Tyr)
AAspTsAsn)” A(ThiS7Ter) (Ser94Phe)
A (Leu68Tle) G (Pro77Arg] C (Lys89Asn) € (11e961hr)
201 TCTATTCATC AACTCCAATC CCGATTCTCC TGTGAATTTT GAAGTGATACCTGTTTCCTA CAAGAAGAGC AATATAGATT CCTTAATTGA GCATATGATA 70505059
A (Met1011le) A(Gly121Gh)& I (Ile130Phe)
A (Leul02Met) A(Prol10Thr) " (Lys122Thr) G (Tle130Met)
| G (Ile104Ser) "1‘ (Prol10Ser) A (Trpl14Ter) T (Lys122Asn) A (Thr126Asn) T (Asn131Tyr)
301 AIGC GA TIGACCATAG ACCAACTCCT CTCACAATAT GGGC IA CAAAGAACTA GGAAAACTTC TAGACACTTICTTTCAAATTAACATACAAC 70504959
G (Ile1 63Met)
A(Prol42Thr) T (Glnl49Ter) T (Gly165Val))
401 TCTGTGATGG TGTACTAAAG AACCCAAAGT TGATGGCAAG ACTTCAGAAAGGTGGTTTTGATGTGTTGGTAGCAGACCCAGTAACAATCTGTGGTGATCT 70504859
A (Prol96Thr)*
T (Prol84Leu) A (Pro198Thr)
T (Val168Phe) A (Gly173Glu) T (T.eul80Phe) T (Ser186Leu) T (Ser200Phe)

501 TGTTGCTCTG AAATTAGGAA TTCCATTTAT GTACACATTG AGGTTCTCTCCAGCATCAACAGTGGAGAGA CACTGTGGGA AAATCCCAGCACCAGTCTCC 70504759
A (Arg218Lys)
T (Pro203Leu) C (Lys220Thr) o
A(Ala204Thr) G (Ser207Ter) ‘ 662dcl/\(:\sulZlIlctsTcxN)"‘

601 TATGTACCGG CAGCCTTATCAGAGCTCACT GACCAGATGA CCTTTGGTGA AAGGATTAAA AATACCATAT CTTATTCTCT GCAAGACTAT A TAT T TCAGT 70504659
A (Trp239Ter)

701 CCTACTGGGG AGAATGGAAT TCATACTATA GCAAAATTTTAG 70504617

Figure S11. Mutations within the UGT2A2 exon 1 in TCGA tumors. Data shown is the coding region of the UGT2A2
exon 1 (742 bp) with genomic (GRCh37/hgl9, right) and cDNA (NM_001105677.2, left) positions. Mutations
(missense, nonsense and small indels) and the resulting changes at the protein level (NP_001099147.2) are indicated
above the reference mRNA sequence.



A(Valolle) T (Leul2Phe)  A(LeulSHis) A (Vall8Tle) G (Phe22Cys)

1 ATGAGGTCTG ACAAGTCAGC TTTGGTATTT CTGCTCCTGC AGCTCTTCTG TGTTGGCTGT GGATTCTGTG GGAAAGTCCT GGTGTGGCOCC TGTGACATGA 69817379
C (Irp36Cys)
1 (1p36Cy) T (Glu52Asp) T (Asp65Tyr)
T (Leu37Phe) A(Glys0Ser) | A(Vals3lle) G (1yr66Cys)

101 GCCATTGGCT TAATGTCAAG GTCATTCTAG AAGAGCTCAT AGTGAGAGGC CATGAGGTAA CAGTATTGAC TCACTCAAAG CCTTCGTTAA TTGACTACAG 69817279

A (Pro69Thr) A (GlussLys)" A (Leu93lle)
201 GAAGCCTTCT GCATTGAAAT TTGAGGTGGT CCATATGCCA CAGGACAGAA CAGAAGAAAA TGAAATATTT GTTGACCTAG CTCTGAATGT CTTGCCAGGC 69817179
G (Phel14Cys) G (lle129Met)
G (Trpl04Gly) C (Lys109Gln) 342delT (Phel14LeufsTerd) & A (Met1231le) | C (Tyr130His)

301 TTATCAACCT GGCAATCAGT TATAAAATTA AATGATTTTT TTGTTGAAAT AAGAGGAACT TTAAAAATGA TGTGTGAGAG CTTTATCTAC A AT CA G AC GC 69817079
A (Glul40Lys)$
G (Glul40Gly) T (Vall51Leu)
G (Asn142Ser) C (Vall45Ala) T (Prol531.eu) G (Met]58Val)

Exon |
715 bp

401 TTATGAAGAA GCTACAGGAA ACCAACTACG ATGTAATGCT TATAGACCCT GTGATTCCCT GTGGAGACCT GATGGCTGAG TTGCTTGCAG TC CCT TT TGT 69816979
i ) T (Pro186Ser) T (Thr197Ser)
T (Argl718Ser) T (Arg180Ter) C (Prol88Ser) T (Gly198Ter)

501 GCTCACACTT AGAATTTCTG TAGGAGGCAA TATGGAGCGA AGCTGTGGGA AACTTCCAGC TCCACTTTCC TATGTACCTG TGCCTATGAC AGGA CTAACA 69816879
C (Val209Len)
T (Lys210Ter)
T (Lys210Tle) A (Glu231Lys)
G (Asn211Asp) € (Glu232Gl)
A(Asp201Asn) 632del A (Asn21 ITlefsTer2) R{AmE0nm); (Gizszain )
T (Arg2021le) T (Leu206Met) T (Ser215Leu) T (His228Tyr) (|~ (Tyr234His)
601 GACAGAATGA CCTTTCTGGA AAGAGTAAAA AATTCAATGC TTTCAGTTTT GTTCCACTTC TGGATTCAGG ATTACGACTA TCATTTTTGG GAAGAGT TTT 69816779
701 ATAGTAAGGC ATTAG 69816764
G (Asp261Gly)
C (Glu263Lys) -
(Glu2631ys) T (Pro267Leu)
G (Val248Gly) A (Phe2641le)
T (Cys245Phe) C (Gly249Arg) C (Glu252Asp) A(Arg257GIn) | A (Pro265His)’ A(GIn269Lys)
716 GAAGGCCCAC TACATTATGT GAGACTGTGGGAAAAGCTGAGATATGGCTA ATACGAACATA TTGGGATTTTGAATTTCCT CAACCATACCAA C CTAACT T 69811073
A (Gly276Glu)
A(Gly277Glu)
T(Leu278Phe) A (Pro282ilis) T (Ala285Val)

Fxon 2
149bp

816 TGAGTTTGTT GGAGGATTGCACTGTA AACCTGCCAAAGCT TTGCCTAAG 69811024
G (GIn295Arg)
T (Gln295Hi
A (Met29011c) o {;l,zgm.u)
C (Glu291Asp) A(GIy298Gh) T (Ile302Phe)
‘ T (An292Tyr) | T (Glu299Val) C (Val303ALa) T(GIn3121er) A(Ghu316Lys)
865 GAAATGGAAA ATTTTGICCAGAGTICAGGG GAAGATGGTATTGTGGTGIT TICTCTGGGG TCACTGTTTCAAAATGTTAC AGAAGAAAAG GCTAATATCA 69798378
Exon3 990dupA (Gln331 ThrfsTer23)
132 bp

965 TTGCTTCAGC CCTTGCCCAG ATL‘CCA‘(‘AGAAG 69798346
A (Tyr354Ter)
A(Tie355Tys)
1069delC (GIn357ArgfsTer19)

G (Val333Gly) A(GIy339GIw®  1025dupC (Ser3431lefsTerl1) A (Tyr352Asn))
88bp | 997 GTGTTATGGA GGTACAAAGGAAAAAAACC |ATCCACATTAG GAGCCAATAC TCGGCTGTAT GATTGG ATACCCCAGAATGA TCTTCTTG 69796873

Iixon 4

T (His3631yr)

% A(Gly377Arg) C (Glu380GlIn))
T (Pro364S
‘ fg(%mssiﬂis) T (Lys367Asn) G (Thr371Ser) A(Gly377Glu) T'(Val389Leu) A (Pro392Thr)
1085 GTCATCCCAA AACCAAAGCT TTTATCACTC ATGGTGGAAT GAATGGGATC TATGAAGCTA TTTACCATGG GGTCCCTATGGTGGGAGTTCCCATATTTGG 69796384
T (Alad06Val) T (Ala426Ser)
Exon § A (Asp399Asn) A (Gly408Arg) A(Glu421Lys) C (Leud23Phe) C (Arg428Thr)

220 | | |
L 1185 TGATCAG! " GATAACATAG CTCACATGAA GGCCAAAGGA GCAGC G AAATAAACTT CAAAACTATG ACAAGCGAAG ATTTACTGAG GGC 'GAGA 69796284
T (Ser434Phe)

1285 ACAGTCATTA CCGATTCCTC 69796264

A (Leu455lle)
G (LeudS5Arg)
A (Ala440Asp) G (His448Asp) A (Aspd36Asn)
T (Metd41lle) T (GIn450Ter) T (ArgdSTlen® A (Argd67His)
|
1305 TTATAAAGAG AATGCTATGA GATTATCAAG AATTCACCAT GATCAACCTG TAAAGCCCCT AGATCGAGCA GICTTCTGGA TCGAGTTTGT CATGCGCCAC 69795711
A(Gly470Glu) A (Leud7d4Met) G (Alad77Gly)
_— | I'(Alad718er) T (Arg475Ter) [I'(Ala477Val) A (Asp480Asn) 1 (lrp483Lleu) C(Hisd86Pro)  C(Aspd90His) T (Gly4931mp) G (Thrs01Ser)
xon 6

| \ | | [ | | |

280 bp| 1405 AAAGGAGCCA AGCACCTGCG ATCAGCTGCC CATGACCTCA CCTGGTTCCA GCACTACTCT ATAGATGTGA TTGGGTTCCT GCTGGCCTGT GTGGCAACTG 69795611
1532dup T (LeuS11PhefsTer8)
T (Ser513Phe)? G (Phe317Cys) C (Glus24Gln) G (Glus27Gly)

AT TTTCCTGTCA AAAATTTAAT AAAACTAGAA AGATAGAAAA GAGGGAATAG 69795531

1505 CTATATTCTT GTTCACAAAA TGTTTTTT

Figure S12. Mutations at the UGT2A3 gene in TCGA tumors. Data shown is the coding region of the UGT2A3 gene
(6 exons, 1584 bp) with genomic (GRCh37/hgl9, right) and cDNA (NM_024743.4, left) positions. Mutations
(missense, nonsense and small indels) and the resulting changes at the protein level (NP_079019.3) are indicated
above the reference mRNA sequence. Recurrent mutations are indicated by # (twice), $ (three times), & (five times).



e A (Phel6lle)
T (Val3Ala) i (Val8Leu) | 48_S4deITTGCTTT (Phel6LeufsTer20) A (Gly24Arg) T (Ala31Val)
TGA AATGGACTTC AGTAAT CTAATACAAC TGAGC! : I'G GAAAGGTGCT GGTGTGGGCA GCAGAATACA 69962338
A(Met37lle) <|J (Ile42Val) lG(Asp4401y) A (Leu63Tle)
101 GCCATTGGAT GAATATAAAG ACAATCCTGG ATGAGCTTAT TCAGAGAGGT CATGAGGTGA CTGTACTGGC ATCTTCAGCT TCCATTCTTT TTGATCCCAA 69962438
T (Ser80Phe)
G (Tle74Met) C (Leu81Ser) 282_283delTA (Lys95GlufsTer26)
T (Ser69Leu) | C (lyr77His) 245_248delCTAA (Thr82LysfsTer40) T (Met911le) T (Ser98Leu)

201 CAACTCATCC GCTCTTAAAA TTGAAATTTA TCCCACATCT TTAACTAAAA CTGAGTTGGA GAATTTCATC ATGCAACAGA TTAAGAGATG GTCAGACCTT 69962538
328delT (Serl 10Hisfster]3)
A (Thrl04Lys) T (Serl10Leu) T (Glyl20Val) C (Phel26Leu)

301 ((‘J LEI./‘\ASQ\(I}()XI‘A CATTTTGGTT ATATTTTTCA CAAGTACAGG AAATCATGTC AATATTTGGT GACATAACTA GAAAGT]
ys 2,

TG, TAAAGATGTA GTTTCAAATA 69962638

Exon 1 "I (Lys1351le) A(GlulSSLys)*
721 bp YU MettaTme) 1 (Prol55Ser)f? A (Leul60G1n)
401 AGAAATTTAT GAAAAAAGTA CAAGAGTCAA GATTTGACGT CATTTTTGCA GATGCTATTT TTCCCTGTAG TGAGCTGCTG GCTGAGCTAT TTAACATACC 69962738
(|; (Tyr178Cys) A (Glul81Lys) G (Serl84Gly) T (Pro190Ser) A(Vall961le)
501 CTTTGTGTAC AGTCTCAGCT TCTCTCCTGG CTACACTTTT GAAAAGCATA GTGGAGGATT TATTTTCCCT CCTTCCTACG TACCTGTTGT TATGTCAGAA 69962838
C (Phe224Leu) ) G (Iys230Glu)
A (Asp203Asn) A(Met2141le) A (Glu225Tys)S T (Lys230Asn)

601 TTAACTGAIC AAATGACTTT CATGGAGAGG GTAAAAAATA TGATCTATGT GCTTTACTIT GACTTTTGGT TCGAAATATT TGACATGAAG AAGTGGGATC 69962938
A(Glu238Lys)
T (Glu238Asp)

701 AGT

T'TATAG TGAAGTT

TAG 69962959

A (Pro243His)
| T (Thr2441le) T (Gly251Trp) A (Trp256Ter) A (Arg259GlIn) T (Pro267Ser)
722 GAAGACCCAC TACATTATCT GAGACAATGG GGAAAGCTGA CGTATGGCTT ATTCGAAACT CCTGGAATTT TCAGTTTCCA TATCCACTCT TACCAAATGT 69964357
Exon 2 T (Asp275Tyr) A(Pro284His) T (Pro287Leu)
149 bp

822 TGATTTTGTT GGAGGACTCC ACTGCAAACC TGCCAAACCC CTGCCTAAG 69964406

A(Gly300Arg) A (Met3161l6) T (Arg320Met)
871 GAAATGGAAG ACTTTGTACA GAGCTCTG GA GAAAATGGTG TTGTGGTGTT TTCTCTGGGG TCAATGGTCA GTAACATGAC AGAAGAAAGG GCCAACGTAA 69968624
Fxon 3 (GIn330Leu)
132 bp T (GIn330His)

971 TIGCATCAGC CCTGGCCCAG ATCCCACAAAAG 69968656

G (Pro344Arg) A (Asp361Asn)
T (Pro344Leu) T (Leu362Phe)
G (Val335Gly) C (Asp340His) A (Thr346Asn) '|F (Arg352Leu) ’A (Leu3621le)*
Eggl};; 1003 GTTCTGTGGA GATTTGATGG GAATAAACCA GATACCTTAG GTCTCAATAC TCGGCTCTAC AAGTGGATAC CCCAGAATGA C C TTCTAG 69972980
A (Pro366Thr) &
T (Pro366Ser)” .
T (Thr368Ser) G (Phe37ICys Thalagse)
( T (Arg}G‘}lle) | ( ¥ 2\ (His374Asn) A (Gly379Asp) T (Pro389Ser) A (Gly392Glu) (l? (Ala397Gly)
1091 GTCATCCAAA GACCAGAGCT TTTATAACTC ATGGTGGAGC CAATGGCATC TACGAGGCAA TCTACCATGG GATCCCTATG GTGGGGATTCCATTGTTTGC 69973920
A (Asp398Asn)
T (Prod400Leu)
C (Asp401His) " . A (Arg414Lys)
Txpn s A (Asp401Asn) (l:(MeMOb‘«al) A (Gly410Glu) A{Asp416Asn) A (Asp424Glu)
220 by
s 1191 CGATCAACCT GATAACATTG CTCACATGAA GGCCAGGGGA GCAGCTGTTA GAGTGGACTT CAACACAATG TCGAGTACAG ACTTGCTGAA TGCATTGAAG 69974020
A (Aspd35Asn)#
T (Val432Leu) T (Ser437Leu)
1291 AGAGTAATTAATGATCCTTC 69974040
5 T (Argd69Cys)
T (Argd471le) A (Arg649His)
T (GIn449Ter) G (Lys455Arg) T (Arg459Ter) /l\%HlsMOAsn)
1311 ATATAAAGAG AATGTTATGA AATTATCAAG AATTCAACAT GATCAACCAG TGAAGCCCCT GGATCGAGCA GTCTTCTGGA TIGAATTTGT CATGCGCCAC 69978274
T (Asp482Tyr) G (Ser490Ala)
T (Alad79Val) (A (AspdS2Asn) A (Trp485Ter) A (Asp492Asn)
Exon 6 |
280bp | 1411 AAAGGAGCTA AACACCTTCG GGTTGCAGCC CACGACCTCA CCTGGTTCCA GTACCACTCT TTGGATGTGA TTGGGTTCCT GCTGGTCTGT GTGGCAACTG 69978374
G (LeuS13Val) C (PheS161.eu) G (Ala523Gly)
’ C (LeuS13Pro) A(Ala523Gl)
1511 TGATATTTAT CGTCACAAAA TGTTGTCTGT TTTGTTTCTG GAAGTTTGCT AGAAAAG C AAAGAAGGGAAA AAATGATTAG 69978450
#: twice $: three times %: four times &: five imes @: eight times

Figure S13. Mutations at the UGT2B7 gene in TCGA tumors. Data shown is the coding region of the UGT2B7 gene
(6 exons, 1590 bp) with genomic (GRCh37/hg19, right) and cDNA (NM_001074.4, left) positions. Mutations
(missense, nonsense and small indels) and the resulting changes at the protein level (NP_001065.2) are indicated
above the reference mRNA sequence. Recurrent mutations are indicated by # (twice), $ (three times).



C (Lysd4Gln) C (Ser21Thr)

C (Lys4Thr) <|3 (PhelSCys) T (slcrwphc) A(Gly23GIu)*
1 ATGGCTCTGA AATGGACTAC AGTTCTGCTG ATACAACTCA GTTTTTACTT TAGCTCTGGG AGTTGTGGAA AGGTGCTGGT ATGGGCCGCA GAATACAGCC 69681837
A (Trp35Ter) A (Leu621le) »
A (Tep3sTer) C (Asp64His)?
A (Met36lle) A(GluddLys) T (HisS0Pro) T (Pro65Ser)
101 TTTGGATGAA TATGAAGACA ATCCTGAAAG AACTTGTTCA GAGAGGTCAT GAGGTGACTG TACTGGCATC TTCAGCTTCC ATTCTTTTTG ATCCCAACGA 69681937
A (Pro77Thr) A (Arg95Lys)
ll\ (Ser69Thr) T (Pro77Ser G (Thr81Ala) T (Leu92Phe) ‘ C(Ser97Pro) T (Glnl00Ter)
201 CTCATCCACT CTTAAACTTG AAGTTTAT C C TACATCTTTA ACTAAAACTG AATTTGAGAA TATCATCATG CAATTGGTTA AGAGATTGTC AGAAATTCAA 69682037
A (Asp128Glu)
C (Ser131Pro)
A (Aspl02Asn) C (Aspl20His)* T (Serl31Leu)’
Exon 1
718 bp | 301 AAAGATACAT TTTGGTTACC TTTTTCACAA GAACAAGAAA TCCTGTGGGC AATTAATGAC ATAATTAGAA ACTTCTGTAA AGATGTAGTT TCAAATAAGA 69682137
G (Leul 58Val)
€ (Alal60Pro)
I (Val147Phe) T(Glul 57T|cr) T (Alal60Val)
401 AACTTATGAA AAAACTACAA GAGTCAAGAT TTGACATCGT TTTTGCAGAT GCTTATTTAC CCTGTGGTGA GCTGCTGGCT GAGCTATTTA ACATACCCTT 69682237
A(Glyl84Arg) 588 _589insC (Met197Hisfs Ter6)
A (Prol75Thr) ,I\ (Glul80Lys) € (Glyl84Ala) C (Lys199Asn)
501 TGTGTACAGT CACAGCTTCA GTCCTGGCTA CTCATTTGAA AGGCACAGTG GAGGATTTAT TTTCCCTCCT TCCTACGTAC CTGTTGTT|AT GTCAAAATTA 69682337
A (Asp232Asn)
C (Trp2228er) dodlil)
N N A (Phe223Leu) G (Gln233Arg)
635delA (Asn212TlefsTer17) T (Asp220Tyr) A(GIn224Lys) G (Asn227Asp) C (GIn233His)

601 AGTGATCAAA TGACTTTCAT GGAGAGGGTA AAAAATATGC TCTATGTGCT TTATTTTGAC TTTTGGTTCC AAATATTTAA TATGAAGAAG TGGGATCAGT 69682437
701 TTTACAGTGAAGTTTTAG 69682455

T (Arg258Ter)
C (Arg258Pro)
C (Glu247Gln) A (Arg258Gln) G (Phe265Cys)
i (Glu247Asp) A (Trp255Ter) T (Ser260Phc) | i (Pro266Ser)* A(Pro271Thr)
719 GAAGACCCAC TACATTATCT GAGACAATGA GGAAAGCTGA CATATGGCTT ATGC G AAACT CCTGGAATTT TAAATTTCCTCATCCATTCT 'IA(l‘(‘AAA'l'G'l' 69683846
Exon 2 G (Lys285Arg)
149 bp T (Asp274Tyr) T (Pro283Leu) T (Pro286eu)

819 TGATTTTGTT GGAGGACTCC ACTGCAAACCTGCCAAACCCCTACCTAAG 69683895

A (Glu290Lys)”
A(Glu292Lys) T (Gly302Cys) A(Val3221le)

868 GAAATGGAGG AGTTTGTACA GAGCTCTGGA GAAAATGGTG TTGTGGTGTT TTCTCTGGGG TCAATGGTCA GTAACATGAC AGAAGAAAGG GCCAACGTAA 69683088
Exon 3 T (Lys329Asn)
132bp |

968 TTGCAACAGC CCTTGCCAAG ATCCCACAAAAG 69688120

C (Trp355Arg)
A (Arg351Gln) A (Tm3oyTe)
€ (Arg351Pro) T (Trp335Leu)

A (Leu33slle) A(Pro343Gln) A (Gly347Ser) A (Leu352Met) A(Asp360Asn)” T (Gly363Cys)
Exon 4

88bP 11000 GTTCTTTGGA GATTTGATGG GAATAAACCA GATGCCTTAG GTCTCAATAC TC G ACTGTAC AAGT G GATAC CCCAGAATGA CCTTCTAG 69692215

1099delA (Thr367Profs Ters)
T (Pro365Ser) | 1099dupA (Thr367AsnfsTerls) A(Gly378Asp) A (Gly386Glu) T (Pro393Leu)

1088 GTCATCCAAA AA|CCAGAGCT TTTATAACTC ATGGTGGAGC CAATGGCATC TATGAGGCAA TCTACCATGG GATCCCTATG GTGGGCATTC CATTGTTTTT 69693146

1188delT (l"hc}%LcufsTcr1())"T (l‘ (Met405Thr) A (Gly409Arg) (I': (Phe4161.eu) T (Thrd422Ala) 'lf (Asn426Tyr)
Exon 5 |1188 TGATCAACCT GATAATATTG CTCACATGAA GGCCAAGGGA GCAGCTGTTA GAGTGGACTT CAACACAATG TCGAGTACAG ACCTGCTGAA TGCACTGAAG 69693246
220 bp T (Asp434Tyr)
A (Asp434Asn)
G (Thr430Arg) C (Ser436Pro)

1288 ACAGTAATTA AT G ATCCTTC 69693266

, A (Trpd62Arg) T (Argd68Cys)*
A (Argd46Lys)" A (Asp450Glu) A (Trp462Ter) (‘(Va|l466l-eu) A (Argd68His)
1308 ATATAAAGAG AATATTATGA AATTATCAAG AATTCAACAT GATCAACCAG TGAAGCCCCT GGATCGAGCAGTCTTCTGGA TTGAATTTGT CATGCGCCAC 69696417
T (Ala501Ser)
A (Gly471Glu) T (Argd76Ter)” G (Thrd83Ala) T (Thr502Ile)
T(Lysd73Asn) | A (Argd76Gln) A(Hi's4souln) C (Trp484Arg)  C (Tyr487Ser) A (Val503Met)
Exon6 1408 AAAGGAGCCA AACATCTTCG AGTTGCAGCCCAC AACCTCA CCTGGTTCCA GTACCACTCT TTGGATGTGA TTGGGTTCCT GCTGGCTTGT GTGGCAACCG 69696517
280 bp T (Gly525Ter)
A (GlyS25Gluy*
T (Lys523Asn) | 1 (Gly525Val) A (Args27Lys)
A (Phes131le) A (GlyS22GHu) G (Arg527Gly)

1508 TGCTATTTAT CATCACAAAG TGTTGTCTGT TTTGTTTCTG GAAGTTTGCT AGAAAAGGAA AGAAGG GAAAAA  GGGATTAG 69696597

Figure S14. Mutations at the UGT2B10 gene in TCGA tumors. Data shown is the coding region of the UGT2B10
gene (6 exons, 1587 bp) with genomic (GRCh37/hg19, right) and cDNA (NM_001075.6, left) positions. Mutations
(missense, nonsense and small indels) and the resulting changes at the protein level (NP_001066.1) are indicated
above the reference mRNA sequence. Recurrent mutations are indicated by # (twice).



A(IrpSTer) A (Leudlle) T (Ser22Cys) A (Gly24Glu) T (Val26Leu) T (Trp29Cys)
ATGACTCTGA AATGGACTTC AGTTCTTCTG CTGATACATC TCAGTTGTTA CTTTAGCTCT GGGAGTTGTG GAAAAGTGCT GGTGTGGGCC GCAGAATACA 70080341
A (ValS3Met) A (Asp65Asn)
C (Val55Leu) I (Pro66Ser)
C (Ala57Pro) G (Pro66Arg)

10

GCCATTGGAT GAATATGAAG ACAATCCTGA AAGAGCTTGT TCAGAGAGGT CATGAGGTGA CTGTACTGGC ATCTTCAGCT TCCATTCTTT TTGATCCCAA 70080241
C (Lys73Thr) A (Pro78Thr)
A (Ser70Tyr) A (Glu75Lys) T(Pro78Ser)
T (Ser70Phe) T (Val76Phe) | | A (Pro78His) T (Thr82lle) T (Val94Phe) C (Arg96Thr)
TGATGCAT C C ACTCTTAAAT TTGAAGTTTAT C (l‘ TACATCT TTAA(I‘TAA.AA CTGAATTTGA GAATATCATC ATGCAAC AG(L TI‘AAGACLATG GTCAGACATT 70080141
T (Arg124Ter)
T (Argl01Ter) A (Ser104Asn) C (Glul12Gln) G (Teul 16Arg) C (Asp121His) A (Phel26Tyr)

20

Exon 1
721 bp

w
=)

CGAAAAGATA GCTTTTGGTT ATATTTTTCA CAAGAACAAG AAATCCTGTG GGAATTATAT GACATATTTA GAAACTTCTG TAAAGATGTA GTTTCAAATA 70080041
C (Metl37Thr) A (Val1481le) C (Val153.eu) T(All6IVa) T (Argl67Trp)
A (Metl371e) A (Serl43Ter) C (Phel49Leu) T(Prol5ssen®  T(GNIS8Asp) | T (Alal62val)” A(Argl67GIn)

40

AGAAAGTTAT GAAAAAACTA CAAGAGTCAA GATTTGACAT CGTTTTTGCA GATGCTGTTT TTCCCTGTGG TGAGCTGCTG GCTGCGCTAC TTAACATACG 70079941
T (Gly186Val)
A (Leul 87Met) C (Vall97Ala)
523delA (Thr175LeufsTer13) G (Leul87Val) T (Prol90Ser) /|\ (Tyr193Ter) C (Met198Thr)
GTTTGTGTAC AGTCTCCGCT TTACTCCTGG CTACACAATT GAAAGGCACA GTGGAGGA C T GATTTTCCCT CCTTCCTACA TACCTATTGT TATGTCAAAA 70079841
T (Trp223Leu)
A (Met208Tle)  638delA (Asn2131leFsTer2) C (Val217Leu) A (Asp221Asn) 'i' (Trp223Cys) A (Asp228Asn)
|
TTAAGTGATC AAATGACTTT CATGGAGAGG GTAAAAAATA TGATCTATGT GCTTTATTTT GACTTTTGGT TCCAAATGTC TGATATGAAG AAGTGGGATC 70079741
C (Glu238Asp)

73
S

60

70

AGTTTTACAG TGAAGTTTTA G 70079720

A(Gly251Glu) A (Ser261Tyr)
G (Lys252Glu) C (Met258Leu) A (Trp262Ter)

756delA (Ala253Leufs Ter60) T (Arg259Ter) T (Trp262Leu) T (Pro269Ser) G (Asn273Lys)

T (Thr2451le)
A (Phe2471lc)

Exon2 | 722 GAAGACCCAC TACCTTATTT GAGACAATGG GAAAAGCTGA CATATGGCTT ATGCGAAACT CCT G GAGTTT TCAATTTCCT CATCCATTCT TACCAAACGT 70078340
149bp | 822 TGATTTTGTT GGAGGAITCC ACTGCAAACC TGCCAAACCC CTACCTAAG 70078291

G (GIn297Glu) C (Glu301Asp)
T (Ser2981le) T (Asn302Tyr) T (Ser311T.eu) € (Glu319G1n)
A (Glu294Lys) G (8e1299Cys) A(Gly303Ser) A (Ser308Tyr) A (Val312Glu) T (Glu319Ter)
;| 871 GAAATGGAGG AGTTTGTACA GAGCTCTGGA GAAAATGGTG TTGTGGTGTT TTCTCTGGGG TCAGTGATAA GTAACATGAC AGCA G AAAGG GCCAATGTAA 70074101
Exon T (Lys330Asn)
132 bp |
971 TTGCAACAGC CCTTGCCAAG ATCCCACAAA AG 70074069
A (GIn359Lys)
A (Asp345Asn) C (GIn359His)
T (Ala346Val) C (Asn360His) G (Leu363Val)

Fxon 4 |

88 bp 1003 GTTCTGTGGA GATTTGACGG GAATAAACCA GATGCCTTAG GTCTCAATAC TCGGCTGTAC AAGTGGATAC CCCAGAATGA CCTTCTAG 70071198

'i' (Pro366Ser) A (Gly379Asp) T (Val391Leu)
1091 GTCATCCAAA AACCAGAGCT TTTATAACTC ATGGTGGAGC CAATGGCATC TATGAGGCAA TCTACCATGG GATCCCTATG GTGGGCATTC CATTGTTTTT 70070268
T (Lys409Asn) G (Asn418Lys)
(Ii(AspS‘)S(ily) T (Asp401Tyr) T (Gly410Ter) .iA(AsnM‘)I,yS) T (Asp424Tyr)
Exon 5
2 1191 TGATCAACCT GATAACATTG CTCACATGAA GGCCAAGGGA GCAGCTGTTA GATTGGACTT CAACACAATG TCGAGTACAG ACCTGCTGAA TGCACTGAAG 70070168
220 bp
T (Pro436Ser)
1291 ACAGTAATTA ATGATCCTTT 70070148
A (Glud65Lys)
A (Metd43Tle) T (Gln449Ter) A (Leud57Met) T (Glu465Ter)
T (Metd43Tle) T (Argdd7Ile) T (His450Tyr) T (Arg459Ter) T (Trp463Cys) T (Val467Phe)
1311 ATATAAAGAG AATATTAT G A AATTATCAAG AATTCAACAT GATCAACCAG TAAAGCCCCT GGATCGAGCA GTCTTCTGGA TT G AATTTGT CATGCCCCAC 70066338
Exon 6 T (Gliv472Val) } (lys4741le) T (Argd77Leu) T (Aspd82Tyr) A(Serd901y1)” A (Val493Mel) A (Ala502Glu)
Xon
280bp | 1411 AAAGGAGCCA AACACCTTCG AGTTGCAGCC CATGACCTCA CCTGGTTCCA GTACCACTCT TTGGATGTGA TTGGGTTTCT GCTGGCCTGT GTGGCAACTG 70066238
C (PheS11Ser) A (LeuS13Met) A (Trp517Ter)% T (GlyS23Trp) C (Lys524Thr)

1 TGATATTTAT CATCACAAAG TTTTGTCTGT TTTGTTTCTG GAAGTTTGCT AGAAAAGGGA AGAAGGGAAA AAGAGATTAG 70066158

7

Figure S15. Mutations at the UGT2B11 gene in TCGA tumors. Data shown is the coding region of the UGT2B11
gene (6 exons, 1590 bp) with genomic (GRCh37/hg19, right) and cDNA (NM_001073.3, left) positions. Mutations
(missense, nonsense and small indels) and the resulting changes at the protein level (NP_001064.1) are indicated
above the reference mRNA sequence. Recurrent mutations are indicated by # (twice), & (five times).



Exon 1
724 bp

Exon 2
149 bp

Exon 3
132 bp

Exon 4
88 bp

Exon 5
220bp

Exon 6
280 bp

A (Gly24Glu)

1 ATGTCTCTGA AATGGACGTC AGTCTTTCTG CTGATACAGC TCAGTTGTTA CTTTAGCTCT GGAAGCTGTG GAAAGGTGCT AGTGTGGCCC ACAGAATACA 69536237

A (Met391le)# fi\ (Leud3Met) 192delC (Asn65MetfsTer10)
101 GCCATTGGAT AAATATGAAG ACAATCCTGG AAGAGCTTGT TCAGAGGGGT CATGAGGTGA CTGTGTTGAC ATCTTCGGCT TCTACTCTTG TCAATGCCAG 69536137
€ (Glu75Ala) C (Leu94Pro)
) G (Tyr77Asp) T (Lys83Asn) A (Asp95Asn)
C (Lys68Thr)* G (Thr79Ala) T (Asn84lle) T (Asp88Tyr) A (Trp97Ter)

| l

201 TAAATCATCT GCTATTAAAT TAGAAGTTTA TCCTACATCT TTAACTAAAA ATTATTTGGA AGATTCTCTT CTGAAAATTC TCGATAGATGGATATATGGT 69536037
A (Phel10Leu)

C (Vall01Ala) ’ T (Serl11Leu) A(GhullSLys) A(Asn125Lys) A (Val1321le)
301 GTTTCAAAAA ATACATTTTG GTCATATTTT TCACAATTAC AAGAATTGTG TTGGGAATAT TATGACTACA GTAACAAGCT CTGTAAAGAT GCAGTTT T G A 69535937
C (Glu143Gln)
C (Met139Thr) A (Glul43Lys) T (Pro156Leu) A (Glul63Lys)
A (Met1391le) T(Serld4Leu) A (Phel46lle) T (Cys157Trp) T (Glul63Val)

401 ATAAGAAACT TATGATGAAA CTACAA 9 AGT CAAAGTTTGA TGTCATTCTG GCAGATGCCC TTAATCCCTG TGGTGAGCTA CTGGCTGAAC TATTTAACAT 69535837
T (Argl 74Ter)"

’ A (Argl 74Glny* T (Gly187Val) T (Prol92Leu)
501 ACCCTTTCTG TACAGTCTTC GATTCTCTGT TGGCTACACA TTTGAGAAGA ATGGTGGAGG ATTTCTGTTC CCTCCTTCCT ATGTACCTGT TGTTATGTCA 69535737
641delA (Asn214llefsTer2) C (Trp224Arg) @
A (Asp204Asn) T (Gl210Ter) A(Met215Tle)”® T (Teu219Phe) T(GIn226Ter) A (Asp229Asn)”
G (Met206Val) | A (Arg211Lys) A (His21 |7(‘vln) A (Leu2191lc) G (Tle227Val) T (Lys232Ter)
601 GAATTAAGTG ATCAAATGAT TTTCATGGAG AGGATAAAAA ATATGATACA TATG C TTTAT TTTGACTTTT GGTTTCAAAT TTATGATCTG AAGAAGTGGG 69535637
A (Ser238Asn)
A (Glu239Lys)

701 ACCAGTTTTA TAGTGAAGTT CTAG 69535613

A (Phe267Teu)
T (Thr246Ser) AMen2511le) T (Arg260Ter) T (Pro268Ser)
C (Phe248Leu) A (Gly252Glu) A(Trp257Ter) | A (ArgZG(K‘:ln)"“ G (Asp264Gly) C (Arg269Pro)

725 GAAGACCCAC TACATTATTT GAGACAATGG GGAAAGCTGA AATGTGGCTC ATTCGAACCT ATTGGGATTT TGAATTTCCT CGCCCATTCT TACCAAATGT 69533807
C(Lys284Asn)  861dupA (Pro288ThrfsTerd)
T (Pro288Leu)
825
TGATTTTGTT GGAGGACTTC ACTGTAAACC AGCCAAA|CCC CTGCCTAAG 69533758

A (Glu292Lys)
A (Met2931le) A(Ser309Tyr)
A(Glu294Lys) G (Leu310Val) T (Ser312Leu)’ A (Met3241e)

874 GAAATGGAAG AGTTTGTGCA GAGCTCTGGA GAAAATGGTA TTGTGGTGTT TTCTCTGGGG TCGATGATCA GTAACATGTC AGAAGAAAGT GCCAACATGA 69528758
974 TTGCATCAGC CCTTGCCCAG ATCCCACAAAAG 69528726

A (Thr347Asn) T (GIn360Ter)
1044delA (Gly349ValfsTer25) C (GIn360His)
A (1|“1P333Tel) A(Asp341Asn) T (Lysi‘ﬂ!\sn)‘l'L T (Thr352Ser) (l' (Arg353Pro) A (Asp362Asn)

1006 GTTCTATGGA GATTTGATGG CAAGAAGCCAAATACTTTAG GTTCCAATAC TCGACTGTAC AAGTGGTTAC CCCAGAATGA CCTTCTTG 69520813

A(Gly376Asp) C (Glu383Gln)
A (Gly377Glu) A (Ala384Thr) T (Pro390Ser) T (Pro395Leu)
1094 GTCATCCCAA AACCAAAGCT TTTATAACTC ATGGTGGAAC CAATGGCATC TATGAGGCGA TCTACCATGG GATCCCTATG GTGGGCATTC CCTTGTTTGC 69519875
A (Asp399Asn) G (Met421Val) T (Arg4241le)
A(Asp399Glu) A (Aspd02Asn)* A (Hisd06Asn) C (Metd21Thr) G (Aspd25Gly) T (Leud30Phe)

1194 GGATCAACAT GATAACATTG CTCACATGAA AGCCAAGGGA GCAGCCCTCA GTGTGGACAT CAGGACCA TG TCAAGTAGAG ATTTGCTCAA TGCATTGAAG 69519775
T (Asnd331le)

T (Asp436Tyr)

1294 TCAGTCATTAATGACCCTGT 69519755

G (Argd4sGly) A (Aspd52Asn)
T Ay A (Argd60Gln)
e449Asn
T (Glud41Asp) T (His450Tyr) 'i"(Axp452Tyr) T (Ala461Ser) A (Glu466Lys) G (His471Arg)

1314 CTATAAAGAG AATGTCATGA AATTATCAAG AATTCATCAT G ACCAACCAA TGAAGCCCCT GGATCGAGCAGTCTTCTGGA TTGAGTTTGT CATGCGCCAC 69513002

A (Gly473AIg)ﬁ T (Alg478Ter)$ A (Ala480Thr) A (Tip486Ter) A (Gln488Lys) 'i" (Ser491Phe) T (Ala496Ser) A (AlaS03Thr)
1414 AAAGGAGCCA AGCACCTTCG AGTCGCAGCT CACAACCTCA CCTGGATCCA GTACCACTCT TTGGATGTGA TAGCATTCCT GCTGGCCTGCGTGGCAACTG 69512902
C (Lys522Thr) C (AspS30His)
G (1le508Met) C (LysS11Thr) AArg518Gln) T (Ala521Ser) A (Gly524Glu) C (TerS31TyrextTer9)

1514 TGATATTTAT CATCACAAAATTTTIGCCTGT TTTGTTTCCG AAAGCTTGCC AAAAAAGGAA AGAAGAAGAA AAGAGATTAG 69512822

Figure S16. Mutations at the UGT2B15 gene in TCGA tumors. Data shown is the coding region of the UGT2B15
gene (6 exons, 1593 bp) with genomic (GRCh37/hg19, right) and cDNA (NM_001076.4, left) positions. Mutations
(missense, nonsense and small indels) and the resulting changes at the protein level (NP_001067.2) are indicated
above the reference mRNA sequence. Recurrent mutations are indicated by # (twice), $ (three times), % (four times).



A (Leu3Met)

A(TrpSTer) C (Serl9Arg) i (Val26Leu) T (Thr31Tle)
I ATGTCTCTGA AATGGATGTC AGTCTTTCTG CTGATGCAGC TCAGTTGTTA CTTTAGCTCT GGGAGTTGTG GAAAGGTGCT GGTGTGGCCC ACAGAATACA 69434103
A (Ser61Tyr)
C (Met39Thr) 1|\(Glu44L_vs) ik (Sler59l-eu) i (Lle62Phe) TI (Ser671le)
101 GCCATTGGAT AAATATGAAG ACAATCCTGG AAGAGCTTGT TCAGAGGGGT CATGAGGTGA TTGTGTTGAC ATCTTCGGCT TCTATTCTTG TCAATGCCAG 69434003
270delT (Phe90Leufs Ter)’
270dupT (Met91 TyrfsTer6) T (Tyr99Phe)
C (Lys68Gln) A (Asp88Asn) A (Met911le)S A (Serl00Asn)
201 TAAATCATCT GCTATTAAAT TAGAAGTTTA TCCTACATCT TTAACTAAAA ATGATTTGGA AGATTTTTTT IATGAAAATGT TCGATAGATG GACATATAGT 69433903
G (Serl11Ter) 1|\(Glu1 19Lys)# A (Aspl30Asn)
Exonl | 301 ATTTCAAAAA ATACATTTTG GTCATATTTT TCACAACTAC AAGAATTGTG TTGGGAATAT TCTGACTATA ATATAAAGCT CTGTGAAGAT GCAGTTTTGA 69433803
724 bp A(Leul61Met)  A(Glul63Lys)
1]\ (Met138Lys) G (Lys145Glu) T (Lcul49Phe) T (Pro156Ser) 1|' (Glul63Val)
401 ACAAGAAACT TATGAGAAAA CTACAAGAGT CAAAATTTGA TGTCCTTCTG GCAGATGCCG TTAATCCCTG TGGTGAGCTG CTGGCTGAGC TACTTAACAT 69433703
i T (Argl74Cys) A(GIy186Glu) A (Glyl87Arg)
G (Leul70Val)” G (Phel75Leu) A (Gly187Gluy* T (Prol92Leu) ,‘A (Val1981le)
501  ACCCTTTCTG TACAGTCTCC GCTTCTCTGT TGGCTACACA GTTGAGAAGA ATGGTGGAGG ATTTCTGTTC CCTCCTTCCT ATGTACCTGT TGTTATGICA 69433603
C (Arg2118er) 641delA (Asn214llefsTer2)$ .
A(Me2151lc) A (Leu219His) C (Lys231Asn)
A (Met206Tle) Al(Mel209Ilc) ‘ C (Tyr217His) T; (Tyr220Asp) T(Trp233Cys)
601 GAATTAAGTG ATCAAATGAT TTTCATGGAG AGGATAAAAA ATATGATATA TATGCTTTAT TTTGACTTTT GGTTTCAAGC ATATGATCTG AAGAAGTGGG 69433503
C (GIn235Pro)
701 ACCAGTTTTA TAGTGAAGTT CTAG 69433479
T (Glu249As = :
A (Glu249Lys) ¢ Ap()Mc!ZSIIlcz A (Tyr262Asn) T (Pro268Ser)
G (Pro244Arg) | A (GIy252Glu) A (Asp264Asn) 1| (Pro268Leu) C (Val275Ala)

Exen2 1 755 GAAGACCCAC TACATTATTT GAGACAATGG GGAAAGCTGA AATGTGGCTC ATTCGAACCTA TIGGGATTT TGAATTTCCT CGCCCATTCT TACCAAATGT 69431339

149bp | 35 TGATTTTGTT GGAGGACTTC ACTGTAAACC AGCCAAACCC TTGCCTAAG 69431290

T (Glu302Asp) T (Ser312Leu)
A (Val297Met) 908dupA (Asn303LysfsTerl4) A (Met313Tle) T (Ala322Val)

Exon3| 874 GAAATGGAAGAGTTTGTGCA GAGCTCTGGA GAAAAITGGTA TTGTGGTGI

TICTCTGGGG TCGATGATCA GTAACATGTC AGAAGAAAGT GCCAACATGA 69426287

132 bp /‘\ (Ala326Thr) T (Pro333Leu)
974 TIGCATCAGC CCTITGCCCAG ATCCCACAAAAG 69426255
T (Ser350Phe)
A(Asn351Lys)
A (Gly342Asp) T (Gly349Cys) G (Arg353Gly) T (GIn360Ter)

r;gl; 1006 GTTCTATGGA GATTTGATGG CAAGAAGCCA AATACTTTAG GTTCCAATAC TCGACTGTAT AAGTGGTTAC CCCAGAATGACCTTCTTG 69417542

T (Pro395Leu)
T (Tle373Leu) T (Gly380Cys) G (Ala398Gly)

1094 GTCATCCCAA AACCAAAGCT TTTATAACTC ATGGTGGAAC CAATGGCATC TATGAGGCAA TCTACCATGG GATCCCTATG GTGGGCATTC CCTTGTTTGC 69416515

5;815 A(Asp399Asn) A (Asp402Asn) A(Met407Tle) G (Lys410Arg) A (Leud141le) C (Argd24Thr) C (Leud30Ser)

2 P |

1194 GGATCAACAT GATAACATTG CTCACATGAA AGCCAAGGGA GCAGCCCTCA GTGTGGACAT CAGGACCATG TCAAGTAGAGATTTGCTCAA TGCATTGAAG 69416415
1294 TCAGTCATTA ATGACCCTAT 69416395

G (His451Asp) ) A (Asp459Asn) )
T (Ser447Leu) G (GInd53Glu)* T (Arg460Ter)
T (Gludd1Ter) T (Arg448lle) T (Pro454Leu) A(Argd60Gln) G (Phed63Val) T (His471Tyr)

1314 CTATAAAGAG AATATCATGA AATTATCAAG AATTCATCAT GATCAACCGG TGAAGCCCCT GGATCGAGCA GTCTTCTGGA TTGAGTTTGT CATGCGCCAT 69403523

Exon 6 A(Val4791le) T (Trp486Lev)
RORD A(Gly473Glu) A (A1a480Thr) A (Tp496Ter) € (CysS01Ser)
g | i |
1414 AAAGGAGCCA AGCACCTTCG GGTCGCAGCC CACAACCTCA CCTGGATCCA GTACCACTCT TTGGATGTGA TAGCATTCCT GCTGGCCTGC GTGGCAACTA 69403423
A(Glys24Arg)
A (Met5051le) T (ArgS18Ter) A(GIy524Glu) T (Lyss27Ter) A (Arg529Lys)

1514 TGATATTTAT GATCACAAAA TGTTGCCTGT TTTGTTTCCG AAAGCTTGCC AAAACAGGAA AGAAGAAGAA AAGGGATTAG 69403343

Figure S17. Mutations at the UGT2B17 gene in TCGA tumors. Data shown is the coding region of the UGT2B17
gene (6 exons, 1593 bp) with genomic (GRCh37/hg19, right) and cDNA (NM_001077.4, left) positions. Mutations
(missense, nonsense and small indels) and the resulting changes at the protein level (NP_001068.1) are indicated
above the reference mRNA sequence. Recurrent mutations are indicated by # (twice), $ (three times).



A (TrpSTer) C (Leu9Pro) ACTp29A)

T (Thrélle G (Leul0Val) R 1p29Arg)

| 1 (SlcﬂL)cu) C (lle12Leu) I (Gly15Val) lG (Thr30Ser)

ATGGCTCTGA AGTGGACTTC AGTTCTTCTG CTGATACATC TCGGTTGTTA CTTTAGCTCT GGGAGTTGTG GAAAGGTGCT GGTGTGGACC GGTGAATACA 70146318

A (ITis35Asn) A (Ala60Thr)
T (His35Leu) G (Val53Gly) T (Ala60Ser) T (Pro66Ser)
101  GCCATTGGAT GAATATGAAG ACAATCCTGA AAGAGCTTGT TCAGAGAGGT CATGAGGTGA CTGTACTGGC ATCTTCA G CT TCCATTCTTT TTGATCCCAA 70146418
T (Ser98Leu)
A (Asp99Asn)S
201 TGACGCATTC ACTCTTAAAC TCGAAGTTTA TCCTACATCT TTAACTAAAA CTGAATTTGA GAATATCATC ATGCAACAGG TTAAGAGATG GTCAGACATT 70146518
T (Leul07Phe)
€ (Tyrl08His)

T (Ala2Ser)

T (Pro78Ser) A (AsnS8Lys)

323 324insG (Tyrl08Ter) A(Glulldlys) T (Tipll7Leu)
G (Gln101Arg) T (Serl10Lew)® C (Glul12Gln) A (Glul18Lys)%
Exon 1
721bp (301 CAAAAAGATA GCTTTTGGTT ATA|TITTTCA CAAGAACAA G AAATCCTGTG GGAATTTCAT GACATATTTA GAAACTTCTG TAAAGATGTA GITTCAAATA 70146618
A (Leul401le) T (Argl44Tle) 462deIT (Prol 55T eufsTer33)
T (Lys134Met) T (Glul42Ter) T (Prol55Ser)
T (Lys134Asn)” G (Serl43Ter) C (Aspl51His) A (Prol55His)
401 AGAAAGTTAT GAAAAAACTA CAAGAGTCAA GATTTGACAT CATTTTTGCA GATGCTTTTT TTC CTTGTGG TGAGCTGCTG GCTGCGCTAC TTAACATACC 70146718
A (Thr179Lys)
G (Tle180Val) .
G (Tyrl70Cys) A (Glul81Lys)™ T (Pro195Leu)
501 GTTTGTGTAC AGTCTCTGCT TCACTCCTGG CTACACAATT GAAAGGCACA GTGGAGGACT GATTTTCCCT CCTTCCTACA TACCTGTTGT TATGTCAAAA 70146818
C (Met208Thr) T (Lys230Asn)
A (Glu209Lys) T (Asn213Tyr) A (Leu218Ile) G (Phe222Val) A (Met229Tle) T (Lys231Asn)
601 TTAAGTGATC AAATGACTTT CATGGAGAGG GTAAAAAACA TGATCTATGT GCTTTATTTT GACTTTTGGT TCCAAATGTG TGATATGAAG AAGTGGGATC 70146918
T (Glu238Ter)
A (Glu238Lys)
701 AG CAG T G AAG G 70146939
I AGTTTTACAG T G AAGTTTTAG 701 is268Ty)
C (I1is268Pro)
T (Pro269Ser)*
722 GAAGACCCAC TACCTTATTT GAGACAATGG GGAAAGCTGA CATATGGCTT ATGCGAAA CT CCTGGAGTTT TCAATTTCCT CATCCATTCT TACCAAACAT 70148331
Exon 2 A (Asp275Asn) G (Cys282T1p) A (Ala285Thr) A (Pro289His)#
149 bp |
822 TGATTTTGTT GGAGGACTCC ACTGCAAACC TGCCAAACCC CTACCTAAG 70148380
A (Glu301Lys) A (Met3161le)
C (Glu294Gln) G (Sc12|99(‘ys) ‘ .ll\(Gly303Asp) A(Thr317Lys) A (Arg320Lys)
871 GAAATGGAGG AATTTGTACA GAGCTCTGGT GAAAATGGTG TTGTGGTGTT TTCTCTGGGG TCAGTGATAA GTAACATGAC AGCAGAAAGG GCCAACGTAA 70152569
Exon 3 A(Gln333Lys)
s T (Gln333Ter)
A C (Lys330Asn) C (Tys334Gln)
971
TIGCAACAGC CCTTGCCAAG ATCCCA C AAAAG 70152601
A (Thr351Asn)
T (Arg352Tip) T (Trp3561.eu)
T (Asn3421le) A (Arg352Gln) A(Trp356Ter)
G (Asn342Ser) T (Ala346Val) ’ T (Arg352Leu) A (Pro358His) (|: (Leu363Arg)
l:',;gr{)g 1003 GTTCTGTGGA GATTTGATGG GA A TAAACCA GATGCCTTAG GTCTCAATAC TC G GCTGTAT AAGTGGATAC CCCAGAATGA CCTTCTAG 70155470
G (Tyr385Asp) G (1le388Met) Ag‘m”ﬂ'hx)
A (His386Asn) G (Pm]&‘)Argz A (Pro394Gln)
3 y T (His386Tyr) T (gMemJone) . | |T (Pro394Leu
T (Ala370Ser) T(Gly37>(3'5) T (Gly379Val) | A (Gly387Glu) ' (Val391Ala)* A (Leu395Met)
1091 GTCTTCCAAA AACCAGAGCT TTTATAACTC ATGGTGGAGC CAATGGCATC TATGAGGCAA TCTAC C ATGG GAT C CCTATG GTAGGCATTC C ATTGTTTTG 70156409
A (Prod00Thr)
A (Prod00His) T (His405Tyr) T (Ala412Val) y
’ A (Asp401Asn) T(Mewd06lle) A (Gly410Arg)| T (Arg414Ser) T (Serd21Leu)”
Exon 5 | |
220 bp | 1191 GGATCAACCT GAIM(ﬁg‘&;}%E‘c‘;\(‘Al'GAA GGCCAAGGGA GCAGCTGTTA GACTGGACTT CCACACAATG TCGAGTACAG ACCTGCTGAA TGCACTGAAG 70156509
0! £u
A (Prod36His)

1291 ACAGTAATTAAIGAIC CTTC 70156529

A(Trp463Arg)
C (Lys439Thr) A (Met443Tle) G (Serd46Ter) T (Pro453Ser) T (Arg459Ter) A (Trp463Ter) G (Vad67Gly) T (Hisd70Tyr)
1311  ATATAAAGAG AATGTTATGA AATTATCAAT AATTCAACAT GATCAACCAG TAAAGCCCCT GCATCGAGCA GTCTTCTGGA TTGAATTTGT GATGTGCCAC 70160347
A (Tyr488Ter)”
A (His489Asn)

Exon 6 T (Argd771Ter) T (His4891yr) T (Gly495Val) C (Cys500Ser)
280 bp

1411  AAAGGAGCCA AACACCTTCGAGTTGCAGCCCGTGACCTCACCTGGTTCCAGTAC C ACTCT TTGGATGTGA TTGGGTTTCT GCTGGCCTGT GTGGCAACTG 70160447

A (Trp517Ter) 2 T (Gly523Val) T (Lys527Ter)
T (Thr5091le) G (PheS14Val) G (Phe519Leu) T (Lys524Asn)

1511 TGATATTTGT CGTCACAAAG TTTTGTCTGT TTTGTTTCTG GAAGTTTGCT AGAAAAGGGA AGAAGGGAAA AAGAGATTAG 70160527

Figure S18. Mutations at the UGT2B28 gene in TCGA tumors. Data shown is the coding region of the UGT2B28
gene (6 exons, 1590 bp) with genomic (GRCh37/hg19, right) and cDNA (NM_053039.2, left) positions. Mutations
(missense, nonsense and small indels) and the resulting changes at the protein level (NP_444267.1) are indicated
above the reference mRNA sequence. Recurrent mutations are indicated by # (twice), $ (three times), % (four
times).
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Figure S19. Mutations within the codons of conserved amino acids across the UGT1A and UGT2B family enzymes.
The amnio acid sequences of the UGT1A and UGT2B enzymes are aligned using the Clustal Omega program. Data
shown are the sequence alignments surrounding the conserved amnio acids [in Red, positions given at the bottom
(A) or at the left (B, C)] whose codons were mutated in TCGA tumors. As indicated above the conserved amnio
acids, these mutations lead to 1) amnio acid substitution (missense), 2) no change in amnio acid sequence (silent

A

atlaseflqgrevtvgdllssasvwlfrsdfvkdyprpimpnmvfvgginclhgnplsqgef
aslaselfqrevsvvdilshasvwlfrgdfvmdyprpimpnmvfiggincanrkplsqgef

il
aslaselfqrevsvvdlvsyasvwlfrgdfvmdyprpimpnmvfiggincangkplsqgef
q
aslaselfqgrevsvvdlvshasvwlfrgdfvmdyprpimpnmvfiggincangkplsqgef
eelasavlkrdvdiitlygkvsvwllrydfvleyprpvmpnmvfigginckkrkdlsqgef
qr*

leiaseilqgtpvtaydlyshtsiwllrtdfvleypkpvmpnmifigginchggkpvpmef
l,s,h
leiaseilgtpvtaydlyshtsiwllrtdfvldypkpvmpnmifigginchggkplpmef

q
leiaseilqgtpvteydlyshtsiwllitdfvlidypkpvmpnmifigginchggkplpmef
ql*
leiaseilgtpvtaydlyshtsiwllrtdfvldypkpvmpnmifigginchqgkplpmef
qr X, *
dgfysevlgrpttlsetmakadiwlirnywdfgfphpllpnvefvgglhckpakplpkem
q

dgfysevlgrpttlsetmgkadvwlirnswnfqgfpypllpnvdfvgglhckpakplpkem
drPr*
dgfysevlgrpttlsetmrkadiwlmrnswnfkfphpflpnvdfvgglhckpakplpkem

dgfysevlgrpttlfetmgkadiwlmrnswsfqfphpflpnvdfvggfhckpakplpkem
drx

dgfysevlgrpttlfetmgkaemwl igtywdfe fprpflpnvdfvgglhckpakplpkem
dgfysevlgrpttlfetmgkaemwli ftywdfe fprpflpnvdfvgglhckpakplpkem
dgfysevlgrpttlfetmgkadiwlmrnswsfgfphpflpnidfvgglhckpakplpkem

1
259 (UGT2B28)

- o
q e,r
ykwipgndllg 359 2B4 vmrhkgakhlr 472
ykwipagndllg 359 2B7 vmrhkgakhlr 472
e
ykwipgndllg 358 2B10  vmrhkgakhlr 472
k,h v
yvkwipandllg 359 2B11 vmrhkgakhlr 472
hl* F
ykwlpandllg 360 2B15 vmrhkgakhlr 473
. e
ykwlpandllg 360 2B17 vmrhkgakhlr 473
q
ykwipandllg 359 2B28 vmchkgakhlr 472
ql * g
ykwipgndllg 354 1As  vmchkgaphlr 471

mutation) or 3) premature stop codons (nonstop mutation, specified by *).
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Exon |
94 bp

Exon 2
102 bp

Exon 3
115 bp

Exon 4
532 bp

Exon §
232 bp

Exon 6
220 bp

Exon 7
277 bp

G (Serl5Cys)
A (Leul4lle) A (Glyl6Arg)

T (Leul3Phe) A (Gly16Glu)
C (Val2Ala) G (LeuSArg) l ‘ C(Vall7Ala) T (Ser20Leu) G (Lys24Glu)
1 ATGGTTGGGC AGCGGGTGCT GCTTCTAGTG GCCTTCCTTC TTTCTGGGGT CCTGCTCTCA GAGGCTGCCA AAATCCTGAC AATATCTACA CTGG 35991249
T (Asp40Val)
T(ArgdlTrp) G (Ser43Cys) A (Ser59Asn)

T (Aspd0Tyr) T (Arg41Leu) G (Leud6Val) T (Glud8Ter) A (Gly60Arg) 188dup T’ (Leu63Phefs ler6)

95 GIGGAAGCCATTACCTACTG TTGGACCG G G T G T CTCAGAT TCTICAAGAG CATGGTCATA ATGTGACTAT GCTTCATCAG AGTGGAAAGT TTTTIGATCCC 35988554
195 AG 35988552

T (Glu71Ter T (Ser81Lew)*
G (Ile67Met) A (Glu71Lys)® G (Tyr74Ter) G (Pro82Arg) T (His8STyn)# A (Arg88Lys) T (Lys91Asn)
|
197 ATATTAAAGA GGAG GAAAAA TCATACCAAG TTATCAGGTG GTTTTCACCT GAAGATCATC AAAAAAGAAT TAAGAAGCAT TTTGATAGCT ACATAGAAAC 35968136
A (Alal00Thr)
A (Alal00Glu)
A(Aspl02Asn)
297 |
AGCATTGGAT GGCAG 35968121 T (Glyl18Val)
T (Leul 10Ph T (Met1 1411 Tulblle ) 5135
| (Leu! €) (Metl141le) 1 (Gln120His) C (Serl26Thr) A (Asp129Asn) "i' (Lys135Asn)
312 AAAAGAATCT GAAGCCCTTG TAAAGCTAAT GGAAATATTT GGGACTCAAT GTAGTTATTT GCTAAGCAGA AAGGATATAA TGGATTCCTT AAAGAATGAG 35965920
G (Asn138Asp) A (Alal46Thr) A (Vall63Met)
A (Aspl40Asn)  C (Vall42Ala) A(Aspl48Asn) G (Serl51Cys) :"&(Glu156Lys) A (AllaIMThr) T (Leul66Phe) A (Thrl69Lys)
412 AACTATGATC TGGTATTTGT TGAAGCATTT GATTTCTGTT CTTTCCTGAT TGCTGAGAAG CTTGTGAAAC CATTTGTGGC CATTCTTCCC ACCACATTCG 35965820
T (Pro188Ser)
T (Leul73Phe) A (Gly176Glu) T (Prol185Ser) A (Phe2041le)
512 GCTCTTTGGA 'ITTTGJ?GCTA CCAAGCCCCT TGTCTTATGT T(IT CAGTATTC CCTTCCTTGC TGACTGATCA CATGGACTTC TGGGGCCGAG TGAAGAATTT 35965720
G (Asp222Gly)
C (Trp215Arg) G (Asn223Ser) G (Lys226Arg) T (Arg234Met)
A (Phe210T.eu) G (Met217Val) A(Asn223Arg) |A (Arg234Lys)

|
612 TCTGATGTTC TTTAGTTTCT CCAGGAGCCA ATGGGACATG CAGTCTACAT TTGACAACAC CATCAAGGAG CATTTCCCAG AAGGCTCTA G GCCAGTTTTG 35965620
T (Ala244Ser) C (Asn250Thr) A (Asp252Asn) G (1yr267Cys)
G (Leu246Val) A (Trp247Ter) ‘ | G (Phe253Val) /|\ (Ala258Asp) A(Gly269Arg)
712 TCTCATCTTC TACTGAAAGC AGAG'IITG'L'(I;G TITGTTAACT ("I'GA'l'l"l"l'GC CTTTGATTTT GCCCGGCCCC TGCTTCCCAA CACTGTT
T (Pro278Ser)
A (Glu273Lys) T (Pro278Lcu)

AT ATTGGAGGCT 35965520

812 TGATGGAAAA ACCTATTAAA CCAGTACCAC AA 35965488

T (Leu283Phe) G (Ala288Gly) T(GIy291Trp) ~ C (Gly294Arg) A (Asn305Lys) G (His307Arg)
‘ A (Asp284Glu) ,(Astsoser) ‘ A(Val296Asp) T (Ala299Val) T (Ser302Phe) G (GIn308Glu) A (Glu311Lys)"
844 GACTTGGACA ACTTCATTGC CAACTTTGGG GATGCAGGGT TTGTCCTTGT GGCCTTTGGC TCCATGTTGA ACACCCATCA GTCCCAGGAA GTCCTCAAGA 35957422
T (Gly326Ter) A (Ser333Asn)
T (Ala321Ser) A ((31}’3261?\@)'Ai A (Trp329Ter) T (His335Tyr) C (1le348Thr)

944 AGATGCACAA TGCCTTTGCC CACCTCCCTC AA G GAGTGAT ATGGACATGT CAGAGTTCTCATTGGCCCAG AGATGTTCAT TTGGCCACAA ATGTGAAAAT 35957322
A(Trp331Ter)
G (Lew352Arg) T (Ser3ssile)

1044 TGTGGACTGG CTTCCTCAGA GTGACCTCCT GG 35957290

T (\A('f{,}%ﬁ}f) g A (Arg380His)%
v; 8. is v
C (Phe366Ser) 4(Gly3825er)
’ ‘ iousderr (Phe366LeufsTerl0) T (Gly382Cys) A (Gly387Glu)
1076 CTCACCCCAG CATCCGTCTTTT TGTCACTC ATGGTGGGCA GAACAGCGTA ATGGAGGCCA TCCGTCAT G G TGTGCCCATG GTGGGATTAC CAGTCAATGG 35955867
A(Gly396Gh)™ A (Argd00Gln) T (Argd11Trp) A(Aspd18Asn)®
A (Met398Lys) A (Val40211e) T (Asnd13Tle) T (Thr4191le)

1176 AGACCAGCAT GGAAACATGG TCCGAGTAGT AGCCAAAAAT TATGGTGTCT CTATCCGGTT GAATCAGGTC ACAGCCGACA CACTGACACT TACAATGAAA 35955767
G (Lys431Glu) A (Argd32Lys)

1276 CAAGTCATAG AAGACAAGAG 35955747

A(Serd30Are) A (Gly457Scr)
C (Tyr433His) T (Val438Leu) A (Vald42Asp) T (Pro448Ser) | T (Pro451Ser) ‘ A(Tp458Ter) A (Aspd60Asn)”

1296 GTACAAGICG GCAGTGGTGG CAGCCAGIGT CATCCTGCAC TCTCAGCCCC TGAGCCCCGC ACAGCGGCTG GTGGGCTGGA TCGACCACAT CCTCCAGACT 35954481
T (Gly466Trp)"
T (Gly466Val) A (Alad68Glu)

A(Valdd2Asp) G (Thr469Ala) 1419delC (Tyr474MetfsTer47) T (Val490Leu) A (494GlyArg)
| T (Thr469Met) A (Alad75Thr) C (Phed91Ser) A (Leud95lle)
1396 |
GGGGGAG C GACGCACCTCAA GCCCTATGCC TTCCAGCAGC CTTGGCATGA GCAGTACCTC ATTGATGTCT TTGTGTTTCT GCTGGGGCTC ACTCTGGGCA 35954381
G (Met500Val) T (Gly504Trp) .
T (Irp501Cys)# 3 ™ T (Gly508Cys) T (Lys522Asn)
A(TrpS01Ter) |A (Gly504Arg) A (Val510Met) A(Leu514Gln) T (Lys519Asn) T (Thr523Tle)

1496 CTATGTGGCTTTGT G GGAAG CTGCTGGGTGTGGTGGCCAG GTGGCTGCGT GGGGCCAGGA AGGTGAAGAA GACATGA 35954304

Figure S20. Mutations at the UGT3A1 gene in TCGA tumors. Data shown is the coding region of the UGT3A1 gene
(7 exons, 1572 bp) with genomic (GRCh37/hgl9, right) and ¢cDNA (NM_152404.4, left) positions. Mutations
(missense, nonsense and small indels) and the resulting changes at the protein level (NP_689617.3) are indicated
above the reference mRNA sequence. Recurrent mutations are indicated by # (twice), $ (three times), % (four times),
& (five times).



C (Leu7Pro) C (GlyllArg)
T (Leu8Phe) A(GlyllAsp) T (Ala23Val)
C (Val6Ala) G (Leu9Val) 37 42delCTTCTCinsTT (Leul3PhefsTer13)  C (Glu21Gln) G (Lys24Arg) G (Ser29Cys)

F;::)II’ 1 ATGGCTGGGC AGCGAGTGCT TCTTCTAGTG GGCTTCCTTC TCCCTGGGGT CCTGCTCTCA GAGGCTGCCA AAATCCTGAC AATATCTACA GTAG 36066798

? W C (Arg60Thr)
T (Gly33Ter) T (His49Tyr) A (His51Gln) A (Proc21lis)
95 GTGGAAGCCA TTATCTACTG ATGGACCGGG TTTCTCAGAT TCTTCAAGAT CACGGTCATA ATGTCACCAT GCTTAACCAC AAAAGAGGTC CTTTTATGCC 36064353
195 AG 36064351

Exon 2

102 bp
T (Ala81Ser) T (Arg87Ilc) A (Glu99Lys)

A (Glu70Lys) T (Ser73Leu) T (Ser78lle) ’ T (Pro82Leu) T (Glu88Ter) A (Phe95Leu) T (Glu99Ter)

197 ATTTTAAAAA GGAAGAAAAA TCATATCAAG TTATCAGTTG GCTTGCACCT GAAGATCATC AAAGAGAATT TAAAAAGAGT TTTGATTTCT TTCTGGAA G A 36051987
Exon 3 T (Thr100Ser) ™
115 bp A (Leul0l1lle) T (Gly103Cys)

297 AACTTTAG GT GGCAG 36051972

€ (Glyl05ALy) A (Glul0SLys) © (Leul 19Ser) 374dupT (Leul 25PhefsTer3) G (Serl33Cys)
A (Gly105Gluy® ’ | 3 (GIn120Glu) (|7(Ser12?.ﬁly) T(Asulzﬁscr) i (Ser133Phe) A (Glul37Lys)
312 AG G AAAATTT GAAAACTTAT TAAATGTTCT AGAATACTTG GCGTTGCAGT G C AGTCATTT TTTAAATAGA AAGGATATCA TGGATT C CTTAAAGAATGAG 36049423
T(AspMOAsn)* T (Val144Phe) T (ProlSiLen)” A(Glul56Lys) A(Glyl71Ser)
412 AACTTCGACA TGGTGATAGT TGAAACTTTT GACTACTGTC CTTTCCTGAT TGCTGAGAAG CTTGGGAAGC CAI'TTGTGGC CATTCITICC ACTICATTCG 36049323
A (Glul74Lys) T (Prol80Leu) T (Arg188Cys) C (Asp193His) T (Lys202Asn)

512 GCTCTTTGGA ATTTGGGCTA CCAATCCCCT TGTCTTATGT TCCAGTATTC CGTTCCTTGC TGACTGATCA CATGGACTTC TGGGGCCGAG TGAAGAATTT 36049223
C (Arg234Thr)
T (Arg234Ser)
T (Ser209Cys) A (Asp222Asn) T (Glu227Ter) A (Gly232Asp) T (Pro235Ser)
Exon4 | | I
532bp 612 TCTGATGTTC TTTAGTTTCT GCAGGAGGCA ACAGCACATG CAGTCTACAT TTGACAACAC CATCAAGGAA CATTTCACAG AAGGCTCTAG GCCAGTTTTG 36049123
T (Leu240Phe) A (Phe248Leu)

C (Leu241Pro) c (TrpliWArg) C (Asn250His) A (Phe2531le) T (Arg259Ter) T (Pro263Ser) A (Val2661le) A (Leu271Met)

712 TCTCATCTTC TACTGAAAGC AGAGTTGTGG TTCATTAACT CTGACTTTGC CTTTGATTTT GCTCGACCTC TGCTTCCCAA CACTGTTTAT GTTGGAGGCT 36049023
A(Glu273Lys) 822delA (Lys274AsnlsTer25
T (Pro275Leu) A (Pro278GIn)

T (Me27211e) Alle270850) A (Pro280Gln)

812 TGATG GAAAAACCTATTAAA CCAGTACCAC AA 36048991

A (Asp282Asn) G (Lys289Arg) T (Gly291Val) A (Gly301Asp) A (Glu311Lys)

844 GACTTGGAGA ACTTCATTGC CAAGTTTGGG GACTCTGGTT TTGTCCTTGT GACCTTGGGC TCCATGGTGA ACACCTGTCA GAATCCGGAA ATCTTCAAGG 36039711
TS A Pro324The) A (Trp329Ter)* T (Pro337Leu)
T(Met3161le) G (Phe320Leu) A (Pro324His) A (Gly3326Glu) G (Lys330Arg) T (Ser334Phe) A (Asp339Asn) T (Ala343Ser)

Exon 5 | |
232bp | 944 AGATGAACAATGCCTTTGCT CACCTAC C C C A A GGGGTGAT ATGGAAGTGT CAGTGTTCTC ATTGGCCCAA AGATGTCCAC CTGGCTGCAA ATGTGAAAAT 36039611

T (Pro3535en)S T (Pro3s3Leu)
A(Trp3s1Ter) || 1|‘(Gln354Ter)

1044 TGTGGACTGG C T TC C TCAGA GTGACCTCCT GG 36039579

T (Iis360Tyr)
A(Pro361Thr) ,
A (Pro361GInj™ A (Arg364His) A (Met376]le)

1076 CTCACCCAAG CATCCGTCTG TTTGTCACCC ACGGCGGGCA GAATAGCATA ATGGAGGCCA TCCAGCATGG TGTGCCCATG GTGGGGATCC CTCTCTTTGG 36038019
T (Val399Phe) T (LeudISPhe) A (Glud18Lys)*
C (Met398 l'lhr) I T (Arg400Ter) G (Lys413Arg) T(Lcuusr'm) T (Glud18Ter) A (Metd24lle)
Exon 6
20bp | 1170 AGACCAGCCT GAAAACATGG TCCGAGTAGA AGCCAAAAAG TITGGTGITT CIAITCAGTT AAAGAAGCTC AAGGCA G AGA CATTGGCTCT TAAGATGAAA 36037919
- T (Glu429Asp)

1276 CAAATCATGG AAGACAAGAG 36037899

G (Tyr433Ter) T (Serd46Phe) T (Pro448Leu) A (Arg454Gln) A(Vald62lle) G (Thr465Arg)

1296 ATACAAGTCC GCGGCAGTGG CTGCCAGTGT CATCCTGCGC TCCCACCCGC TCAGCCCCAC ACAGCGGCTG GTGGGCTGGA TTGACCACGT CCTCCAGACA 36035977
A (Alad68Thr) $ A (Gly494Arg)
T (Alad6gval)y® A (Leud95His)
T (Thr469Met) A (Leuds6lle) A (Leud97Met)
Exon 7 A(Gly466Glu) | !l\(Lcu47llle) G (1yrd74Cys) A(Aspd87Asn) 1494delG (Thr499LeufsTer22)
277 bp
1396 GGGGGCGCGA CGCACCTCAA GCCCTATGTC TTTCAGCAGC CCTGGCATGA GCAGTACCTG CTCGACGTTT TTGTGTTTCT GCTGGGGCTCACTCTGGGGA 36035877
A(Gly508Asp) A (Argd54Gln) C (Glus22Ala)
A (MetS09Tle)* A(Args lSHis)"‘ T (Thr5231le)

1496 CTCTATGGCT TTGTGGGAAG CTGCTGGGCA TGGCTGTCTG GTGGCTGCGT GGGGCCAGAA AGGTGAAGGA GACATAA 36035800

Figure S21. Mutations at the UGT3A2 gene in TCGA tumors. Data shown is the coding region of the UGT3A2 gene
(7 exons, 1590 bp) with genomic (GRCh37/hgl9, right) and ¢cDNA (NM_174914.4, left) positions. Mutations
(missense, nonsense and small indels) and the resulting changes at the protein level (NP_777574.2) are indicated
above the reference mRNA sequence. Recurrent mutations are indicated by # (twice), $ (three times), % (four times).



Exon 1
822 bp

Exon 2
143 bp

Exon 3
77 bp

Exon 4
220 bp

Exon 5
364 bp

G (LeulOVal) A(Glyl6Arg)

o C Leul1Pro) T (Glyl6Val)
A (TyrdTer) 'lr(TrPIZLcu) | T (Ala18Val) rl\(Ala?,lAsp) A (Pro28Gln)
1 ATGAAGTCTT ACACTCCATA TTTCATTCTC CTGTGGAGTG CTGTTGGGAT AGCGAAGGCT GCCAAAATCA TCATCGTGCC GCCAATTATG TTTGAAAGCC 115544136
A (Phe54Il
A (Phe38T.eu) ( eA(Lg\)ISSIIC)

G (Tyr36Cys) C (His50Pro) | T (Leu56Phe) A (Ala63Thr)

101 ATATGTACAT TTTCAAGACG CTAGCCTCAG CCTTGCACGA GAGAGGCCAC CATACAGTGT TCCTCCTCTC TGAAGGCAGA GACATCGCCC CATCTAATCA 115544236
G (Asn78Lys) T (Lys89Met) A (Alal00Thr)

| | |
TTACAGCCTC CAGCGCTACC CAGGGATCTT TAACAGTACC ACCTCAGATG CTTTCCTACA GTCCAAGATG CGGAATATTT TCTCTGGGAG ATTGACAGCA 115544336
201 T (Asp133Tyr)
T (Met1171le) A(AspI33Glu)
A (Vall18lle) A (Leul34Met)

'GACATACT GGATCACTAT ACTAAGAACT GTGACCTGAT l TTGGCAAC CAIGCCCTGA TCCAGGG!
(l‘,(v;ﬂnnen) T(Glymmy (l'(11e147‘rhx)

301  AICGAACT

"I GAAGAAAGAA AAATTTGACC 115544436

401 TGCTGCTGGT GGACCCTAAT GATATGTGTG GATTTGTGAT AGCTCATCTT TTAGGGGTTA AATATGCTGT ATTTTCAACT GGCCTTTGGT ATCCTGCTGA 115544536
554 555delCA (Thrl85ArgfsTer31) T (Argl87Cys)
A (Arg187His)
T (Prol71Ser) A(Prol78Thr) G (Asn181Asp) ‘ G (Asn189Asp) G (Leul90Val) A (Argl93Lys) T (Gly198Ser)

501  AGTGGGTGCT CCTGCTCCAT TAGCATACGT CCCAGAGTTT AACTCACTCC TCACAGACCG CATGA A C TTG CTGCAAAGGA TGAAAAATAC CGGTGTTTAC 115544636
A (l.euZOlIle)"-" 'i' (Pro2138er) C (Lys221Thr) T (Ser229Phe)

601 CTCATTTCCA GATTAGGGGT CAGCTTTCTG GTTCTTCCCA AATATGAAAG GATAATGCAG AAGTACAACC TGCTGCCAGA GAAGTCCATG TATGATTTGG 115544736

G (Glu249Gly)
A(Cys243Tyr) 'I& (Val246llc) | la (Pro251Gln) T (Gly262Ter) C (Iys267Gln)
701 TICATGGGTC CAGCCTGTGG ATGCTGTGTA CTGACGTAGC ACTGGAATTC CCAAGACCCA CTCTGCCTAA TGTTGTTTAT GTAGGAGGAA TCCTAACCAA 115544836
801 ACCAGCCAGC CCACTACCAG AA 115544858

I'(Gln277Leu) T (Trp279Leu) T (Gly282Cys) A (Val297Ile) G (Asn306Asp)

823 GATCTCCAAA GATGGGTAAA TGGTGCTAAT GAACATGGCT TTGTCTTGGT GTCTTTTGGA GCTGGTGTCA AGTATCTGTC AGAAGACATT GCTAACAAAC 115585250
A (Leu312Met) T (GIn317Ter)

923 TGGCAGGAGC TCTGGGGAGA TTGCCTCAAA AAGTGATTTG GAG 115585293

T (Lys329Asn) 1013_1014deITA (Tle338ArgfsTer7) C (GIn343Pro)
G (Lys327Arg) A(Gly332Arg) A (1lc338Lys) A(ProB-'l‘ZGln) ‘ "i'(Gln343Hls)

966 GTTTTCTGGA CCCAAACCAA AGAATCTAGG AAACAACACT AAACTCAT AG AATGGTTACC ACAAAATGAC CTGCTTG 115586912

A(Glu366Lys)
T (Lys351Asn) G (Gu366Gly) A(Gly3718er)

1043 GGCATTCAAA GATTAAAGCC TTCCTGAGCC ATGGTGGTTT GAACAGTATT TTTGAAACTA TATATCATGG TGTGCCTGTA GTGGGAATTC CACTCTTIGG 115589340
A (Asp385Asn) A(Gly396Glu) T (Ala412Ser)

1143 AGACCATTAT GATACTATGA CCAGAGTACA GGCAAAAGGC ATGGGGATAT TGCTAGAATG GAAGACAGTT ACTGAAAAAG AGCTCTATGA AGCACTAGTG 115589440
1243 AAGGTTATCA ATAATCCCAG 115589460

T (His439Tyr) T (Arg443Ter) C (Tle448Thrr)
A(Glud31Lys) G (GIn436Glu) A(Val44lAsp) | A (Argd43GIn)” T (Aspd49Tyr)

1263 CTACCGTCAG AGGGCTCAGA AGCTTTCGGA AATTCACAAG GATCAACCTG GTCACCCTGT CAATCGAACT ATCTATTGGA TAGATTATAT TATTCGTCAC 115597180

G (Phed73Leu) 1421delT (Leud74TyrfsTer22)
A(Glyd56Arg) 1421dupT (Leud74PhefsTer36)

T(Alad57Val) A (Leud60lle) T (Alad78Ser)

1363 AATGGAGCCC ATCACCTACG TGCCGCTGTC CATCAGATCT CCTTTTGTCA GTATTTTTTIA CTGGATATTG CCTTTGTGCT TTTGCTTGGT GCTGCCTTGT 115597280
A (SerS13Asn)
1463 TATACTTTCT CTTGTCTTGG GTGACAAAAT TTATCTACAG AAAAATCAAA AGTCTGTGGT CTAGAAATAA GCATAG CACA GTTAATGGAC ATTACCACAA 115597380
T (Leus24Phe) T (Lys338Asn)

1563 TGGAATCCTC AATGGCAAGT ACAAAAGAAA TGGCCATATT AAACATGAAA AGAAAGTGAA ATGA 115597444

Figure 522. Mutations at the UGT8 gene in TCGA tumors. Data shown is the coding region of the UGT8 gene (5
exons, 1590 bp) with genomic (GRCh37/hg19, right) and cDNA (NM_001128174.3, left) positions. Mutations
(missense, nonsense and small indels) and the resulting changes at the protein level (NP_001121646.2) are indicated
above the reference mRNA sequence. Recurrent mutations are indicated by # (twice), $ (three times), % (four times).
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Figure S23. Somatic mutations within/adjacent to known miRNA target sites at UGT 3'UTRs in TCGA tumors.
Data shown are the first 250-nt sequence of the 3" UTR region for UGT2B7 (A) or UGT2B15 (B) with positions
indicated at the cDNA (left) and genomic (GRCh37/hg19) (right) levels. Somatic mutations identified in TCGA
tumors are given above the sequences. The sequences underlined and colored are known functional miRNA target
sites (positions indicated in the BRACKETSs) with the miRNA seed target sites highlighted in matched colors.



