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Figure S1. PNP levels in the liver. PNP has a significantly higher expression, in terms of the base main

counts in either RNA-seq (human) or microarray (woodchuck) data, in the liver parenchyma than in

HCC for human and woodchuck. The enzyme works reversibly in both directions.

The FASTA results

1. PNP alignment between

Query: NCBI Reference Sequence: NP 000261.2; purine nucleoside phosphorylase [Homo
sapiens]

Sbjct: NCBI Reference Sequence: XP 015336353.1; PREDICTED: purine nucleoside
phosphorylase [Marmota marmota marmota]

Identities

251/288(87%)

Query
Shijct
Query
Sbhijct
Query
Sbhijct
Query
Sbhijct
Query

Sbhijct

1

1

61

61

121

121

181

181

241

241

Positives Gaps
265/288(92%) 0/288(0%)

MENGYTYEDYENTAEWLLSHTKHRPQVATTICGSGLGGLTDKLTQAQIFDYGETIPNFPRST
MEN +TYEDY+ TAEWLLS TKHRPQVA+ICGSGLGGLT+EKLT+AQ FDY EIPNFP+ST
MENEFTYEDYQKTAEWLLSRTKHRPQVAVICGSGLGGLTNKLTEAQFFDYSEIPNFPQST

VPGHAGRLVFGFLNGRACVMMOGRFHMYEGYPLWEVTFPVRVFHLLGVDTLVVTNAAGGL
VPGHAGRLVFGFLN +ACVMMQGRFH YEGYPLWEVTFPVRVEF LLGVDTLVVTNAAGGL
VPGHAGRLVFGFLNDKACVMMOGRFHTYEGYPLWEKVTFPVRVFRLLGVDTLVVTNAAGGL

NPKFEVGDIMLIRDHINLPGFSGONPLRGPNDERFGDRFPAMSDAYDRTMRORALSTWKQ
NP F+VGDIMLIRDHINLPG GONPL+GPNDERFG RFPAMSDAYDR MR++ALSTWK
NPNFQVGDIMLIRDHINLPGLGGONPLEGPNDERFGVRFPAMSDAYDRNMREKALSTWKL

MGEQRELQEGTYVMVAGPSFETVAECRVLOKLGADAVGMSTVPEVIVARHCGLRVFGFSL
MGE RELOEGTYVMVAGPSFETVAE R+LO+LGADAVGMSTVPEVIVARHCGLRVFGFSL
MGENRELQEGTYVMVAGPSFETVAESRLLOQLGADAVGMSTVPEVIVARHCGLRVFGEFSL

ITNKVIMDYESLEKANHEEVLAAGKQAAQKLEQFVSILMASIPLPDKA 288
ITNKVIMDYESLEK HEEVL GKQAAQKLE+FVSILMASIP D A
ITNKVIMDYESLEKTTHEEVLETGKOARQKLEKFVSILMASIPPRDNA 288

60

60

120

120

180

180

240

240
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2. ENT1 alignment between

Query: UniProtKB/Swiss-Prot: 099808.3; S29A1 HUMAN RecName: Full=Equilibrative

30f10

nucleoside transporter 1; AltName: Full=Equilibrative nitrobenzylmercaptopurine

riboside-sensitive nucleoside transporter; Short=Equilibrative NBMPR-sensitive
nucleoside transporter; AltName: Full=Nucleoside transporter, es-type; AltName:

Full=Solute carrier family 29 member 1

Sbjct: NCBI Reference Sequence: XP 015342854.1; PREDICTED: equilibrative nucleoside

transporter 1 [Marmota marmota marmota]

222

Identities Positives Gaps

404/464(87%) 421/464(90%) 9/464(1%)

Query 2 TTSHOPODRYRAVWLIFFMLGLGTLLPWNFFMTATOYFTNRLDMSONVSLVTAELSEDAOQ

TTSHOPODRYKAVWLIFFMLGLGTLLPWNFFMTAT+YFTNRLDMSONVSL A LSED Q
Sbjet 77 TTSHOPODRYKAVWLIFFMLGLGTLLPWNFFMTATKYFTNRLDMSONVSLNAAVLSEDIOQ

Query 62 ASARPARPLPERNSLSATFNNVMTLCAMLPLLLFTYLNSFLHORIPOSVRILGSLVAILL
A P APLPE+ SLSAIFNNVMTLCAMLPLLLF+ LNSFLHORIPOSVRILGSLVAILL
Sbject 137 DPAVPTAPLPEQRSLSAIFNNVMTLCAMLPLLLFSCLNSFLHQRIPOSVRILGSLVAILL

Query 122 VFLITAILVEVOLDALPFFVITMIKIVLINSFGAILQOGSLFGLAGLLPASYTAPIMSGDG
VFL+TAILVEVOLDALPFFV TMIKI+LINSFGAILOGSLFGLAGLLPA+YTAPIMSGOG
Sbjct 197 VFLVTAILVEVQLDALPFFVFTMIKIILINSFGAILOGSLFGLAGLLPANYTAPIMSGOG

Query 182 LAGFFASVAMICAIASGSELSESAFGYFITACAVIILTIICYLGLPRLEFYRYYQQLELE
LAG FASVAMICATASGSELSESAFGYFITAC V+IL IICYLGLPRLEFYRYYQOLELE
Sbjet 257 LAGLFASVAMICAIASGSELSESAFGYFITACVVVILAIICYLGLPRLEFYRYYQOLKLE

Query 242 GPGEQETELDLISK-————————— GEEPRAGKEESGVSVENSQPTNESHSIKAILEKNISVL
GPGEQETELDLISK GEEPRA KEESGVS NSQ T+ + SI+AILKNISVL
Sbjet 317 GPGEQETKLDLISKDSSTTCHLPGEEPRASKEESGVSTPNSQATSRNPSIRAILKNISVL

Query 293 AFSVCFIFTITIGMFPAVTVEVKSSIAGSSTWERYFIPVSCFLTFNIFDWLGRSLTAVFM
A SVC FTH+TIGH+FPAVT EVEKSSIAG+S W YFIPVSCFLTFNIFDWLGRSLTAVFM
Sbjct 377 ALSVCCNFTVTIGLFPAVTAEVKSSIAGTSAWGDYFIPVSCFLTFNIFDWLGRSLTAVEM

Query 353 WPGKDSRWLPSLVLARLVFVPLLLLCNIKPRRYLTVVFEHDAWFIFFMAAFAFSNGYLAS
WPGKDS WLPSLV+ARLVFVPLLLLCHN+ PRRYL VVF+HDAW+IFFMAAFAFSNGYLAS
Sbjct 437 WPGKEDSCWLPSLVVARLVFVPLLLLCHNVHPRRYLAVVFKHDAWYIFFMAAFAFSNGYLAS

Query 413 LCMCFGPEKEVKPAEAETAGAIMAFFLCLGLALGAVFSFLFRAIV 456
LCMCFGPEREVEPAEAETAGAIM FFL LGLALGAV SFL RAIV
Sbjct 497 LCMCFGPEKKVEPAEAETAGAIMTFFLSLGLALGAVLSFLLRAIV 540

136

121

196

181

256

241

3le

292

376

352

436

412

496
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3. ENT2 alignment between

4 0f 10

Query: NCBI Reference Sequence: NP 001523.2 equilibrative nucleoside transporter 2
isoform a; SLC29A2 [Homo sapiens]

Sbjct: NCBI Reference Sequence: XP 015358637.1 PREDICTED: equilibrative nucleoside
transporter 2 isoform X1 [Marmota marmota marmotal]

Identities
308/339(91%)
Query 121
Shijct 1
Query 181
Sbjct 61
Query 241
Sbject 121
Query 298
Sbjct 181
Query 358
Sbjct 241
Query 418

Shijct

301

Positives Gaps
318/339(93%) 3/339(0%)

MSPGPFFSITMASVCFINSFSAVLOGSLFGOLGTMPSTYSTLFLSGOGLAGIFAALAMLL
MSPGPFFSITM SV FINSF AVLOGSLFGOLGTMPSTYSTLFLSGQGLAGIFAALAML+
MSPGPFFSITMVSVWFINSFCAVLOGSLFGOLGTMPSTYSTLFLSGOGLAGIFAALAMLM

SMASGVDAETSALGYFITPCVGILMSIVCYLSLPHLKFARYYLANKSSQAQRQELETKAE
SMASGVDA+TSALGYFITPCVGILMSIVCYLSLPHL+FARYYLA K S++ ELETKAE
SMASGVDAQTSALGYFITPCVGILMSIVCYLSLPHLEFARYYLAKKPSRSPTHELETKAE

LLOSDE-NGIPSSPQKVALTLDLDLEKEPESEPDEP--QKPGEKPSVFTVFQKIWLTALCL
LLO+DE NGIPSSPQ LTLDLD EKEPE EP+ QK EKPSVF VFQKIWLTALCL
LLOADEENGIPSSPQVATLTLDLDPEKEPELEPELDEPQKLEKPSVFIVFQKIWLTALCL

VLVFTVILSVFPAITAMVTSSTSPGKWSQFFNPICCFLLFNIMDWLGRSLTSYFLWPDED
VLVFTVILSVFPAITAMVTSSTSPGEWSQFFNPICCFLLFN+MDWLGRSLTSYFLWPDED
VLVFTVTILSVFPAITAMVTSSTSPGEKWSQFFNPICCFLLFNVMDWLGRSLTSYFLWPDED

SRLLPLLVCLRFLFVPLFMLCHVPQRSRLPILFPQDAYFITFMLLFAVSNGYLVSLTMCL
SELLPLLVCLRFLFVPLFMLCHVP+R+RLPILFPQDAYFITFMLLFAVSNGYLVSLTMCL
SRLLPLLVCLRFLFVPLFMLCOVPERARLPILFPODAYFITFMLLFAVSNGYLVSLTMCL

APRQVLPHEREVAGALMTFFLALGLSCGASLSFLFKALL 456
APRQVLPHEREVAGALMTFFLALGLSCGASLSFLFKALL
APROVLPHEREVAGALMTFFLALGLSCGASLSFLFKALL 339

180

60

240

120

297

180

357

240

417

300
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4 UGT1A1 alignment between

Query: NCBI Reference Sequence: NP 000454.1; UDP-glucurcnosyltransferase 1-1
precursor [Homo sapilens]

Sbjct: NCBI Reference Sequence: XP 015337083.1; PREDICTED: UDP-
glucuronosyltransferase 1-1 i1soform X2 [Marmota marmota marmota]

Identities Positives Gaps

433/533(81%) 472/533(88%) 0/533(0%)

puery 1 MAVESQGGRPLVLGLLLCVLGPVVSHAGEILLIPVDGSHWLSMLGATQOLOQORGHEIVVL 60
MAV S50G L+LGLLLCVL P +SHA E+L+IPVDGSHWLSM+G IQOLO+RGHE+VV+

Sbjct 1 MAVVSOGPCTLLLGLLLCVLNPSISHAEELLITPVDGSHWLSMVGVIQOLOKRGHEMVVI 60

Query 61 APDASLY IRDGAFYTLETYPVPFOREDVEESFVSLGHNVFENDSFLORVIKTYKKIKKEDS 120
P+AS++I++ +FY+LK YPVPFQ+EDV+ SF LG FEN FLOQ V K Y+K +EDS
Sbject 61 TPEASTIHIKEASFYSLEKYPVPFOEEDVETSFAELGFYAFENVEFLOGVAKMYEKAQKDS 120

Query 121 AMLLSGCSHLLHNKELMASLAESSFDVMLTDPFLPCSPIVAQYLSLPTVFFLHALPCSLE 180
A+LLSGCSHLLHNEE MASL ES FD +LTDPFLPC IVAQYL LP V FL+ALPC L+
Sbjct 121 AVLLSGCSHLLHNKEFMASLVESDFDAVLTDPFLPCGSIVAQYLDLPAVNFLNALPCGLD 180

Query 181 FEATQCPNPFSYVPRPLSSHSDHMTFLORVENMLIAFSONFLCDVVYSPYATLASEFLOR 240
+ATQCP+P SYVPR LSS+SDHMTFLORVENMLIA +NFLC +VYSPYA LAS+ LOR
Sbjct 181 LEATQCPSPLSYVPRALSSNSDHMTFLORVENMLIALLENFLCSMVYSPYAALASQVLOR 240

Query 241 EVIVODLLSSASVWLFRSDFVEDYPRPIMPNMVFVGGINCLHONPLSQEFEAYINASGEH 300
++T+ODLLSSASVWL R DFVEDYP PIMPNMVFVGGINCLH P+SQEFEAY+NASGEH
Sbjct 241 DLTLODLLSSASVWLMREDFVRKDYPMPIMPNMVFVGGINCLHTKPISQEFEAYVNASGEH 300

guery 301 GIVVFSLGSMVSEIPEKFAMATADATLGKIPOTVLWRYTGTRPSNLANNTILVEWLPONDL 360
GIVVFSLGSMVSEIPERFAM IADALGHIPQTVLWRYTGT PSNLA NT LVEWLPONDL
Sbjct 301 GIVVFSLGSMVSEIPEKKAMEIADALGRIPQOTVLWRYTGTPPSNLAKNTELVEWLPONDL 360

Query 361 LGHPMTRAFITHAGSHGVYESICNGVPMVMMPLFGDOMDNAKRMETKGAGVTLNVLEMTS 420
LGHP TRAFITHAGSHGVYE ICNGVPMVMMPLFGDOMDNAKEMET+GAGVTLNVLEMTS
Sbjet 361 LGHPKTRAFITHAGSHGVYEGICNGVPMVMMPLFGDOMDNAKRMETRGAGVTLNVLEMTS 420

Query 421 EDLENALEKAVINDKSYEENIMRLSSLHEDRPVEPLDLAVFWVEFVMRHKGAPHLRPARHD 480
+DL. NALEKAVINDESYKENIMRLS LHEKDRP+EPLDLAVFWVEFVMRHEKGAPHLRPAAHD
Sbjct 421 DDLANALEKAVINDESYKENIMRLSRLHKDRPIEPLDLAVFWVEFVMRHEGAPHLRPAAHD 480

puery 481 LTWYQYHSLDVIGFLLAVVLTVAFITFECCAYGYRECLGEEGRVEEAHESKTH 533
LTWYQYHSLDVIGFLLA+VL VAFI FECCAYG REC GEEKG VEE HEKSK H
Sbjct 481 LTWYQYHSLDVIGFLLATIVLGVAFIAFKCCAYGCREKCFGEKGSVKKGHESKEAH 533
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5 UGT1A9 alignment between

6 of 10

Query: NCBI Reference Sequence: NP 066307.1; UDP-glucuronosyltransferase 1-9
precursor [Homo sapiens]

Sbjct: NCBI Reference Sequence: XP 015337084.1; PREDICTED: UDP-
glucuronosyltransferase 1-9 isoform X3 [Marmota marmota marmota]

Identities

429/521(82%)

Query
Shject
Query
Sbjct
Query
Sbjct
Query
Shject
Query
Sbjct
Query
Sbject
Query
Sbjct
Query
Sbjct
Query

Shject

10

10

70

70

130

130

130

1390

250

250

310

310

370

370

430

430

490

490

Positives Gaps
463/521(88%) 0/521(0%)

LPLCVCLLLTCGFAEAGEKLLVVPMDGSHWF TMRSVVEELILRGHEVVVVMPEVSWOLGRS
LPLCVCLLL A+AGELLVVPMDGSHWFTMRSVVEEL+ RGHEVV VMPEVSWQLGHS
LPLCVCLLLASSSAQAGEKLLVVPMDGSHWF TMRSVVEELVHRGNEVVAVMPEVSWOLGOS

LNCTVEKTYSTSYTLEDLDREFEAFAHAOWRAQVRSIYSLLMGSYNDIFDLFFSHCRSLFE
LN TVETYSTSYTLEDLDR F F QWK +5+¥5 MGS FD+ FS CRSLF
LNFTVEKTYSTSYTLEDLDRGFNFEFVDTOWKTPEQSMYSAAMGSSEAFFDITFSRCRSLFN

DERKLVEYLEESSFDAVFLDPFDNCGLIVARYFSLPSVVFARGILCHYLEEGRAQCPAPLSY
DERLVEYLEE+SFDAVFLDPFD CGL+VARKYFSLPSVVFAR + CH++LE+GAQCP+PLSY
DERKLVEYLEETSFDAVFLDPFDVCGLVVARYFSLPSVVFARVVFCHNFLEDGRQCPSPLSY

VPRILLGFSDAMTFEERVRNHIMHLEEHLLCHRFFENALEIASEILOTPVTEYDLYSHTS
VPRE+ L SDA++F ER+RNH+ +LEE+L C FF+ ALE+ASEIL+TPVT DL+5 S
VPRVFLMSSDALSFMERIRNHLNYLEEYLFCPYFFOTALEVASEILRTPVTIGDLFSQIS

IWLLRTDFVLDYPEPVMPNMIFIGGINCHOGEPLPMEFEAY INASGEHGIVVFSLGSMVS
IWLLRTDFVL+YP+PVMPNMIF+GGINCHQ EPLP EFEAY+NASGEHGIVVFSLGSMVS
IWLLRTDFVLEYPRPVMPNMIFVGGINCHOREPLPKEFEAYVNASGEHGIVVEFSLGSMVS

EIPEEFAMATADALGKIPOTVLWRY TGTRPSNLANNTILVEWLPONDLLGHPMTRAFITH
EIPEEFAM IADALGH+IPOTVLWREYTGT PSNLA NT LVEWLPONDLLGHP TRAFITH
EIPEEFAMETADALGRIPOTVLWRY TGTPPSNLAENTEKLVEWLPONDLLGHPETRAFITH

AGSHGVYESICNGVPMVMMPLFGDOMDNARKRMETEGAGVTLNVLEMTSEDLENALKAVIN
AGSHGVYE ICHNGVPMVMMPLFGDOMDMNAKRMET+GAGVTLNVLEMTS+DL NALKAVIN
AGSHGVYEGICHNGVPMVMMPLFGDOMDNAKRMETRGAGVTLNVLEMTSDDLANAT.KAVIN

DESYKENIMELSSLHEDRPVEPLDLAVFWVEFVMRHEGAPHLRPAAHDLTWYOYHSLDVI
DESYEENIMELS LHEDRP+EPLDLAVFWVEFVMRHEGAPHLRPAAHDLTWYQOYHSLDVI
DESYERENIMELSELHEDRPIEPLDLAVFWVEFVMRHEGAPHLRPAAHDLTWYQYHSLDVI

GFLLAVVLTVAFITFECCAYGYRECLGEKEGRVEKAHESKTH 530
GFLLA+VL VAFI FEKCCAYG REKC GEKEKG VEEK HEKSK H
GFLLAIVLGVAFIAFKCCAYGCREKCFGKEGSVEKGHKSKAH 530

6. UGT2B4 alignment between

69

69

129

129

189

189

249

249

309

309

369

369

429

429

489

489

Query: NCBI Reference Sequence: NP 066962.2; UDP-glucuronosyltransferase 2B4 isoform
1 precursor [Homo sapiens]

Sbject: NCBI Reference Sequence: XP 015337650.1 PREDICTED: UDP-glucuronosyltransferase
2B4-like [Marmota marmota marmota]

Identities
54/115(47%)

Query
Sbject
Query

Sbhijct

250

1

310

41

Positives Gaps
60/115(52%) 44/115(38%)

MAKADIWLIRNYWDFQFPHPLLPNVEFVGGLHCKPAKPLPKEMEEFVQSSGENGVVVEFSL 309
MAKADIWLI YWD +F H LPNV+ VGGLHC+PAK LP
MAKADIWLICTYWDLEFSHSTLPNVDIVGGLHCRPAKSLP-——————————————————— 40

GSMVSNTSEERANVIASATLAKIPOKVLWRFDGNKPDTLGLNTRLYKWIPONDLLG 364

E+LWRFDG KPDTLGLN +LYKWIP+ DLLG

———————————————————————— KILWRFDGKKPDTLGLNIQLYEWIPKGDLLG 71
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7. UGT2B4 alignment (alternative)

7 0f10

Query: NCBI Reference Sequence: NP_066962.2; UDP-glucuronosyltransferase 2B4 isoform
1 precursor [Homo saplens]

Sbjct: NCBI Reference Sequence: XP_015360783.1; PREDICTED: UDP-
glucuronosyltransferase 2B15-like [Marmota marmota marmota]

Identities

388/530(73%)

Query
Sbijct
Query
Sbjct
Query
Sbijct
Query
Sbjct
Query
Sbijct
Query
Sbjct
Query
Sbijct
Query
Sbjct
Query

Sbjct

1

61

61

120

121

180

181

240

241

300

301

360

361

420

421

480

481

Positives Gaps
455/530(85%) 2/530(0%)

MSMEWTSALLLIQLSCYFSSGSCGEVLVWPTEFSHWMNIKTILDELVQRGHEVIVLASSA
M5+K S5 LLLIQL CYFSSGSCGEVLVWPTE+SHW+NIK ILDEL+QRGHEVIVL S+A
MSVERNSVLLLIQLMCYFSSGSCGEVLVWPTEYSHWINIKATILDELLOQRGHEVTIVLTSTA

SISFDPNSPSTLEFEVYPVSLTETEFEDIIKQLVERWA-ELPEDTFWSYFSOVOEIMWTE
SI +PN+ 5 + FEVYP +K E+ + + W + PED FW ++5 VO++ +
SILINPNTTSAINFEVYPAPSSKOQHLEERFSEWIHEWIYDTPEDDFWEFYSLVOEVFEDY

NDILRRKFCRDIVSNKELMEKLOESRFDVVLADAVFPFGELLAELLEKIPFVYSLRFSPGYA
+D + + C+++V NEELM KL ES+FDVVLADAV P GELLAELLEIPFVY+LRF+ GY
SDTIEQLCRNVVLNEELMMELEESKFDVVLADAVGPCGELLAELLEIPFVYTLRFTFGYT

IEKHSGGLLFPPSYVPVVMSELSDOMTF IERVENMIYVLYFEFWFOQIFDMEEWDOFYSEV
EE+5GGL PPSYVP+VMSELSDOMTF+ERVEN +Y+LYF+FWFQIFD+E+WHQFYSEV
¥YERYSGGLTVPPSYVPIVMSELSDOMTFMERVENTVYMLYFDFWFQIFDVERWHOFYSEV

LGRPTTLSETMAKADIWLIRNYWDFOFPHPLLPNVEFVGGLHCKPAKPLPEKEMEEFVQSS
LGRPTT+ ETM KAD WLIR YWD +FP PLLPN +FVGGLHCEPAKPLPEEMEEFVOSS
LGRPTTIYETMGEADFWLIRTYWDLEFPRPLLPNFDFVGGLHCEPAKPLPEKEMEEFVQSS

GENGVVVFSLGSMVSNTSEERANVIASALAKTIPORKVLWRFDGNEPDTLGLNTRLYEKWIPO
GENGHVVFSLG+MVSN EE+AN+IA ALA+IPQEVHWRF+G KPD LG NT+H+Y+WIPQ
GENGIVVFSLGTMVSNMPEEFANMIAFALAQIPOEVIWRFNGEKPDELGPNTQIYEWIPQ

NDLLGHPEKTRAFITHGGANGIYEAIYHGIPMVGVPLFADDPDNIAHMEAKGAAVSLDFHT
NDLLGHPET+AFITHGG NG+YEAIYHG+PMVG+PLFADQPDNIAH+KAKGAA+ LD+
NDLLGHPETEAF ITHGGTNGVYEAIYHGVPMVGIPLFADQPDNIAHVEAKGAATRLDYRI

MSSTDLLNALKTVINDPLYKENAMELSRIEHDOPVEPLDRAVFWIEFVMRHEGAKHLRVA
++5 DLL AL+ VINDP YKENAM+LSRI HDOPVEPLDRAVFWIEFVMRHEGAKHL+VA
LTSADLLEALRMVINDPSYKENAMELSRIQHDOPVEPLDRAVFWIEFVMRHKGAKHLOVA

AHDLTWFQYHSLDVTGFLLACVATVIFIITE-CLFCVWKFVRTGERKGERD 528
AHDLAWFQY+SLDV GFLLACVATV+FII+EK CLFC F +TGEEK KR+
AHDLSWFQYYSLDVIGFLLACVATVMFIISKCCLFCFOMFFETGERKEERE 530

60

60

119

120

179

180

239

240

299

300

359

360

419

420

479

480
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8. UGTZ2B15 alignment

8 of 10

Query: NCBI Reference Sequence: NP 001067.2; UDP-glucurcnosyltransferase 2BI15
precursor [Homo saplens]

Sbjct: NCBI Reference Sequence: XP 015360783.1; PREDICTED: UDP-
glucuronosyltransferase 2B15-like [Marmota marmota marmota]

Identities

392/530(74%)

Query
sbhjct
Query
Sbhjct
Duery
shjct
Query
sbhjct
Query
Shject
Duery
Sbjct
Query
Sbhjct
Query
Shject
Query

sbhjct

1

61

61

121

121

181

181

241

241

301

301

36l

361

421

421

481

481

Positives Gaps
459/530(86%) 0/530(0%)

MSLEWTSVFLLIQLSCYFSSGSCGEVLVWPTEYSHWINMETILEELVQRGHEVTVLTSSA
MS+K SV LLIQL CYFSSGSCGEVLVWPTEYSHWIN+E IL+EL+QRGHEVTVLTSH+A
MSVERNSVLLLIQLMCYFSSGSCGEVLVWPTEYSHWINIEAILDELLOQRGHEVTIVLTSTA

STLVNASKSSAIKLEVYPTSLTENYLEDSLLEILDEWIYGVSENTFWSYFSOLOELCWEY
S L+N + +3SAI EVYP +K +LE+ E + WIY E+ FW ++5 +0++ +Y
SILINPNTTSAINFEVYPAPSSEQHLEERFSEWIHEWIYDTPEDDFWEFYSLVOQEVFEDY

YDYSNELCEDAVLNEEKLMMEKLOESKFDVILADALNPCGELLAELFNIPFLYSLRFSVGYT
D +LC++ WVLNEELMMKL ESKFDV+LADA+ PCGELLAEL IPF+Y+LRF+ GYT
SDTIEQLCRNVVLNEELMMELHESKFDVVLADAVGPCGELLAELLEIPFVYTLRFTFGYT

FEENGGGFLFPPSYVPVVMSELSDOMIFMERIENMIHMLYFDFWFOILYDLEEWDOFYSEV
+EE GG PPSYVP+VMSELSDOM FMER+EN ++MLYFDFWFQI+D+E+W+OFYSEV
YERYSGGLTVPPSYVPIVMSELSDOMTFMERVENTVYMLYFDFWFQIFDVERWHQFYSEV

LGRPTTLFETMGEKAEMWLIRTYWDFEFPRPFLPNVDFVGGLHCKPAKPLPEEMEEFVQSS
LGRPTT++ETMGEA+ WLIRTYWD EFPRP LPN DFVGGLHCEKPAKPLPEKEMEEFVQSS
LGRPTTIYETMGEADFWLIRTYWDLEFPRPLLPNFDFVGGLHCKPAKPLPKEMEEFVQSS

GENGIVVFSLGSMISNMSEESANMIASALAQIPOEVLWRFDGEEKPNTLGENTRLYEWLEPQ
GENGIVVFSLG+M+SNM EE ANMIA ALAQIPOQEV+WRF+GEEKP+ LG NT++Y+W+PQ
GENGIVVFSLGTMVSNMPEEKANMIAFALAQIPOEVIWRFNGEKPDELGPNTQIYEWIPQ

NDLLGHPKTEAF ITHGGTHNGIYEAIYHGIPMVGIPLFADOHDNIAHMKAKGAALSVDIRT
NDLLGHPETEAFITHGGTHG+YEATIYHG+PMVGIPLFADQ DNIAH+EAKGAA+ +D R
NDLLGHPEKTEAF ITHGGTHGVYEATIYHGVPMVGIPLFADOPDNIAHVEAKGRATRLDYRT

MSSREDLLNALKSVINDPVYKENVMELSRTITHHDOPMEPLDRAVFWIEFVMREHEGAKHLREVA
++5 DLL AL+ VINDP YKEN M+LSEI HDOP+EPLDRAVFWIEFVMEHEGAKHL+VA
LTSADLLEALRMVINDPSYKENAMELSRIQHDOPVEPLDRAVFWIEFVMRHEGAKHLOVA

AHNLTWIQYHSLDVIAFLLACVATVIFIITKFCLFCFRELAKKGKKKERD 530
AH+L+W QY+SLDVI FLLACVATV+FII+K CLFCF+ K GEKE+ER+
AHDLSWFQYYSLDVIGFLLACVATVMFIISKCCLFCFOMFFKTGKKEKRE 530

60

60

120

120

180

180

240

240

300

300

360

360

420

420

480

480
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Animal C: In this animal, liver background uptake is much higher than tumor uptake. Only after cold CFA
application, the uptake around the tumor rim (red arrow) can be perceived. Gallbladder (GB, yellow arrow) is
clearly displayed from the PET/CT overlay and MIP (yellow arrow) with cold CFA application, which can be weakly
identified from the middle panel with probenecid application.

Figure S2. Three-way comparison of [18F]CFA uptake in tumor (red arrow) and liver. From the left:
baseline, post UGT inhibitor probenecid application, and after cold CFA application. In each column,
the upper panel is PET/CT overlay while the lower panel is the maximal intensity projection (MIP).

Animal D: Right column: Gallbladder (GB, yellow arrow) can be discerned from the image after cold CFA
application. Cold CFA application also caused strong intestinal accumulation (blue arrow).
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Animal E: The tumor's uptake in the proliferative rim (red arrow) with no GB but intestinal accumulation.

Figure S3. Three-way comparison of [18F]CFA uptake in tumor (red arrow) and liver. From the left:
baseline, post PNP inhibitor forodesine application, and after cold CFA application. In each column,
the upper panel is PET/CT overlay while the lower panel is the maximal intensity projection (MIP).



