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UGT13A3 ey S Sy
UGT13B1 1l - e MRSGLYAV
UGT16Al 1 —
UGT16C1 P ——
UGT16B1 1l e e
UGT16D1 ey S Sy
UGT17A1 1 m
UGT17B1 1 —
UGT14A1 oo IFLFVFF
UGT14D1 1 MLLFFYF
UGT14C1 1 - MIIQSVF
UGT14E2 l ——— MLLKFL
UGT14F1 o MIRMSVV
UGT15A2 1 e e MKN=———
UGT15B1 1 e MNL=—-——
UGT15D1 | o MR=————
UGT15E1 l ——— e MFH IKRKMNNMINV
UGT15C1 ] MKG=——-
UGT18Al 1l e e
UGT18B1 ey S Sy
UGT18C1 1 m
UGT18D1 1 —
UGT18E1l 1 —
UGT18F1 T
UGT19A1 ey S Sy
UGT19B1 1 m
UGT25A1 1 —
UGT25B1 1l e e
UGT25C1 P ——
UGT25D1 ey S Sy
UGT21A2 1 m
UGT21B1 1 —
UGT2A1 1l e e
UGT2B1 ey S Sy
UGT1A1 ey S Sy
UGT35A1 1 m
UGT35B1 1 —
UGT31B1 P ——
UGT31C1 ey S Sy
UGT31A1 1 m
UGT32A1 1 m
UGT76B1 1 —
UGT76C2 1 —
UGT76F1 L oo
UGT76D1 1 m
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UGT76E1 S
UGT78B1 1 o
UGT78C1 1
UGT78D1 o
UGT85A1 o
UGT85B1 S
UGT74B1 1 -
UGT74F1 ] e
UGT74D1 1 m
UGT74E1 L
UGT74C1 L
UGT74A1 1 -
UGT75B1 1
UGT75D1 o
UGT75C1 S
UGT75A1 1 o
UGT71A2 1 o
UGT71B1 1
UGT71C1 o
UGT71D1 S
UGT72A1 1 o
UGT72D1 1
UGT72E1 1
UGT72C1 o
UGT73A1 S
UGT73B1 1 o
UGT73C1 1
UGT73D1 o
UGT89B1 o
UGT89C1 e
UGT89A2 1 o
UGT93A1 1
UGT93B1 o
UGT91B1 S
UGT91C1 S
UGT91A1 1 o
UGT102A1 1
UGT102B1 1
UGT51B1 1 MILPYSDIENVYNLKGFRFGYSGLVI1VIRAHEELFFEFGSNESRDDCDLFLLKQLDFTKSHKNAHSE-————————————- QKRKRNDS-——————————
UGT51C1 1 MVLPMTDIEEVRASRGSRLTYHGLRL IVRGSEELDLEFGSSKSRDDFQKVVLSVLERLHSKEGFRPEPYQWGSNFEVELYKTRMEYSDSENRE I1QQYDNS
UGT51A1 1 MVLPLVDVETCYKEKGFRFGYFVLVIVIHGHEELFFEFSTEVARDDIERILLKLLDNIYASSAEGSN-———————————————— ISSAS———————————
UGT81A1 1
UGT81B1 o
UGT31D1 S
UGT72B1 1 o
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UGT77A1 o
UGT8 L m o
UGT84A1 l
UGT84B1 1
UGT88A1 o
UGT90A1 o
UGT79A1 L
UGT79B1 L e
UGT22A1 et MLHFLSVLRSEETNFLKI
uGT23 e
UGT52A1 e NNSNN
UGT86A1 L
UGT87A1 L e
UGT92A1 o
UGT83A1 o
UGT82A1 L
UGT80A2 1 - MPE I SPAELAKVSSSSSSSSSSSSGRA
UGT9 L o
UGT24A1 1 o
UGT26A1 o
UGT20A1 L
UGT104A3 l
UGT106A1 L e
UGT106B1 o
UGT103A1 o
UGT105A5 L
UGT10 L e
UGT27A1 o
UGT101A1 o
consensus 1
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UGT13A3 1 MKLPFLLTLLLLELVCSYKVLVFNEAFGASEISNF —— - - == oo LGKISD
UGT13B1 9 VSLNIYWSDVPGRDETDRAEEDVVSWRR I TP IMKFAL ILFFVLIHSTLTYKVLVFNRAYGASESNF —— - oo LGKISD
UGT16A1 1 oo MRK--=—LLNIFILTSIISCVSSYKILLYSNLFGHSEVKY === ——m oo LAAARD
UGT16C1 1 oo MGKNTFLLPLLLLLGSFVGLTEPYK ILMYTNLFGHSIKM————— === m e LGAVSD
UGT16B1 1 mmmm MQLLS-ALLLQILFNVSSPYKILVYSNLFGHSIIKF -~ === === m oo VGSVVD
UGT16D1 1 o MNLVTTFVF IFKLLNAALPYKILEYSNLYGHS[gIIKY——— =~ — oo LNTVAD
UGT17A1 1 oo MSTTSN
UGT17B1 1 oo MGTIAN
UGT14A1 8 DDFQGSVKWAGTDFEGINEEERLSEKV I 1GYKMIRLHLLFLFL INQTLTINVLVLSEAFGGS MAHIAD
UGT14D1 < MARIAD
UGT14C1 O MARAD
UGT14E2 20 LGKIAD
UGT14F1 2 MARAD
UGT15A2 A LAKID
UGT15B1 B MGK%D
UGT15D1 c J FATID
UGT15E1 - = Fakiflo
UGT15C1 A FGR#D
UGT18A1 1 oo MATTAN
UGT18B1 1 MAE%N
UGT18C1 1 o MA 1IN
UGT18D1 1 o MNKVAD
UGT18E1 1 oo mcrIfD
UGT18F1 1 mmmm 1skulo
UGT19A1 1 oo vanifin
UGT19B1 1 oo TARIAN
UGT25A1 1 oo HNTAIK
UGT25B1 1 oo LRNTIG
UGT25C1 1 oo GDSMID
UGT25D1 1 oo TDSIE
UGT21A2 1 NGRIMAD
UGT21B1 e QGRID
UGT2A1 1 mmmm VKITID
UGT2B1 1 oo IKIILN
UGT1A1 1 oo MRDVVR
UGT35A1 1 oo AEQFMK
UGT35B1 e VVPYLK
UGT31B1 1 oo FKVYIE
UGT31C1 1 oo FRAYVE
UGT31A1 1 oo FDVYVN
UGT32A1 1 oo FSAYID
UGT76B1 e MFQMAN
UGT76C2 L o MLQMAN
UGT76F1 L MIEMAG
UGT76D1 e — VN AS
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UGT76EL 1 mmm MEELGVKRRIVLVEVPAQGEN TP — - - oo IMQEGK
UGT78B1 1 m o MSPVSHVAVLA-FPFGTRAAP - - == - = —— oo LLTVN
UGT78C1 1 m o MTTSQLH I AFLA-FPFGT(RATP === === =~ LLTEVQ
UGT78D1 1 mmmm e MTKFSEP I RDSHVAVLAFFPVGARAGP - =~~~ — e LLAVTR
UGT85A1 e MGSQ I THNSQKPHVVCVEYPAQGRIINP ==~~~ — e MMRVEK
UGT85B1 1 mmmm MGSNAPP-PPTPHVVLV{EFPGQGRVAP -~~~ — = —— o LMQEAR
UGT74B1 1 mmmm MAETTPKVKGHVVI L{EYPVQGRILNP — — == — ===~ = e MVQFIK
UGT74F1 1 m o MEKMRGHVLAV{gFPSQGRII TP == === — oo 1RQFCK
UGT74D1 1 m o MGEKAKANVLVFSFP 1 QGNP === === =~~~ mmmmm oo LLQFSK
UGT74E1 e MREGSHV IVLEFPAQGEII TP -~ ——— oo MSQFCK
UGT74C1 1 m MSEAKKGHVLFFEYPLQGRIINP—— === === e MlQmK
UGT74A1 1 m o MAPHVLVV[ZFPGQGEMNP - = — = — = — o MVQFIK
UGT75B1 1 mm o MAP———————- PHFLLVTFPAQGRIVNP = = — o sLRAAR
UGT75D1 1 mmmm e MANNNSNSPTGPHFLFVTFPAQGRIINP ===~ =~ e SLEMAK
UGT75C1 1 mmmm MATSVNGSHRRPHYLLVTFPAQGRIINP—— === ALQEN
UGT75A1 1 m MENLKN-—--~ECHVLIALFPGQGRIINP—— ===~ SLQFSK
UGT71A2 L o MGEILYS == == —mmm e AVETRK
UGT71B1 1 m oo MKVELVF I[ESPGVGRIIRA- ——— = mm e TTARK
UGT71C1 1 m o MGKQEDAELVE I ZFPFSGRI LA-— === ==~~~ mmmm e T1EMK
UGT71D1 1 s MRNVEL I F I[gTPTVGEILVP - -~ == —m oo FLEFRR
UGT72A1 1 m MGSTDLNSKPHIVLLSSPGLGHRIL IP——————— === VLE@GK
UGT72D1 1 1LEfleN
UGT72E1 1 V1ERGK
UGT72C1 1 1LEflck
UGT73A1 1 TLDMAK
UGT73B1 1 TLoMfK
UGT73C1 1 MVDlﬁR
UGT73D1 1 MVDISK
UGT89B1 1 LLDFTH
UGT89C1 1 HLDETH
UGT89A2 1 LLD{TH
UGT93A1 1 FLQMSH
UGT93B1 1 LLHEsL
UGT91B1 1 YLQMSK
UGT91C1 1 FLRSK
UGT91A1 1 YLE[SK
UGT102A1 1 LHARL
UGT102B1 1 LoNEo
UGT51B1 76 ——1KLAESVQLADARLRYFETRIESDIGREVP I I LEENQYSTSE IRSKRRYKFVLLT I GSRGDVQP -~ === === === oo Y 1SIK
UGT51C1 101 1DIKFAEK-KIEMARVRMFEDRLMAASGLDVP I ILEDSPFFKTELRPSTSYNITLLT IGSRGDVQP———————————m e Y 1AGK
UGT51A1 73 ——-LGDVQHNPDSAKLKLFEDK IN-~AEGFEVPLMIDENPHYKTS IKPNKSYKFGLLT I GSRGDVQP — === === === =~ Y 1AlGK
UGT81A1 1 mm e MQNPSTVTQESAAPVFDFFPRLRGLTSRNRSPCSNSDGYALSSSNALYFNGFRTLPSRRMGKTLAS[SF
UGT81B1 1 m oo MMKVVSPRTRS == === =~~~ m e
UGT31D1 o MASLLIALTLLAADAQTAN I LAVLETPAYSEHAV - - - — - — = — oo YKAYVH
UGT72B1 1 s MEESKTPHVAI I [gSPGMGgIL I P——— === ===~ o e e LVEFRK
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UGT77A1 1 - MAPADGESSPPPHVAVVAFPFSSEIAAYV - - - ——— — - — LLSIAR
UGT8 1 MKSYTPYFMLLWSAVGIARAAKIIIVPﬁIMFES ———————————————————————————— FKT[WAS
UGT84A1 1l —— MVFETCPSPNP IHVMLVSFQGQGgVNP--———— === = e e~ LLR[EGK
UGT84B1 ]l ———— MGSSEGQETHVLMVTLPFQGEINP-- -~ ———— ===~ MLK[WAK
UGT88A1 ] ———— MGEEAIVLY[RAPPIGELYS———————— = e MVE[BGK
UGT90A1 1 - MSVSTHHHHVVLFgFMSKGgIl I P ------———— LLQFGR
UGT79A1 1 - MENEMKHSNDALHVVMFgFFAFGIISP- - - —————— - FVQEAN
UGT79B1 1l —— MGVFGSNESSSMSIVMY[WLAFGEMTP - == === == = = e e FLH[ESN
UGT22A1 19 SKLKKLKTCILNFSIKYGLFEFVKVNHQISILGMYTFLFLLLSLLAVDAGKILVYSESISRSEILIS--~-~——————- - NGRIZD
UGT23 1 - MHYSQMRWMFFCLTALLHGSFIVN-—-— === ===~ AAKILV
UGT52A1 6 NNNNNNTNNTNKSNSFIGNVEEDVDKIKRSIKSLPILKIHSAQQQQQQQPKTTTTTTSTTTTINLIS-——— === PRL[ETP
UGT86A1 1 - MERAKSRKPHIMMIZYPLQGRVIP---——— === e~ FVHEAI
UGT87A1 ]l — MEWPGRG[gINP-— == === == — oo MLN[ECK
UGT92A1 ]l ——— MAEAKPRNLR1VMFgFMGQGII IP-- -~ - - —— - — - FVALALR[EEK
UGT83A1 1 - MDNNSNKRMGRPHVVV I gYPAQGEVLP--—-— === ===~ LISFSR
UGT82A1 1 - MKVTQKPK I IF I{gYPAQGEVTP--———— === e e MLH|WAS
UGT80A2 28 SVKIEEIEGGAAASGVVIVSEELETNPKTVVASIADETVAESSGTGNKSFSRVWTMgLEGSSSSDRAESSS————————————————————— TNQPR[EDK
UGT9 1l —— MKSWLLLLGTIGWVTAGDVLFIPSTLYPVHAQT ---------------------------- MSV|WAR
UGT24A1 R e MKLIALFLLLLGAVSAYKYAVFV®YMANSQVQF--———————————— CTRVAE
UGT26A1 1 - MYLPIFCIFLSVVDSLRILQIV[EGFTNSEVLFN--—-—-— === YR[WAE
UGT20A1 1 MTQFLFKILLVCTHINEFYTLNILFYVETLSHSEISFN--——-— === === e~ TKINAQ
UGT104A3 ]l MKFAVASYGTRGDIEP-—————— = — e CLAIGR
UGT106A1 l —— MNTNKRVLILTANYGNGVQV---—-——=— ===~ AKT!YE
UGT106B1 ]l ———— MVTQNKKILI I TGSFGNGgMQVT-—--——— === QSIVN
UGT103A1 1 - MHAILIAIGSAGDVFP-————— FI1GWAR
UGT105A5 1 - MRVLITGCGSRGDTEP-———————— = e LVA/W:

UGT10 1l — MRILILLLGLTQIVTSLNILVFLLGTNQFERN---—=——=——————— e~ 1 FEF|WAQ
UGT27A1 ]l ———— MIKTSILYLFLLFPNFCDSAKVLLTVMDQGRSATS-————————— === 1 TP{EMH
UGT101A1 ]l ——— MTTQTTPAHIAMFS I AAHGRIVNP-— - - - = — == — - e SLEVIR
consensus 101 e e e e - -
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UGT13A3
UGT13B1
UGT16A1
UGT16C1
UGT16B1
UGT16D1
UGT17A1
UGT17B1
UGT14A1
UGT14D1
UGT14C1
UGT14E2
UGT14F1
UGT15A2
UGT15B1
UGT15D1
UGT15E1
UGT15C1
UGT18Al
UGT18B1
UGT18C1
UGT18D1
UGT18E1l
UGT18F1
UGT19A1
UGT19B1
UGT25A1
UGT25B1
UGT25C1
UGT25D1
UGT21A2
UGT21B1
UGT2A1

UGT2B1

UGT1A1

UGT35A1
UGT35B1
UGT31B1
UGT31C1
UGT31A1
UGT32A1
UGT76B1
UGT76C2
UGT76F1
UGT76D1

41
81
43
47
42
43
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49
80
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41
41
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43
43
43
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40
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41
30
30
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29

All subfamily UGTs, 03-07-2002

1D HD“TMLIPVCMES—KKDLV ———————————— GSKKVKK1 IRIDQEPRSKLMQEEAKTEEMIKKQIWKLD-ADITIFFSMIKNFSIASGYQCENI
IDAGHNYTMLIPEYLIT-KKDFV-====——————- GSKKVKDVVRI1GRDERAGKLFEEEG I EHMGRARVWRMD-PEMMSLVT IVGSMNLAIGYQCEY
TDAGNNIYTVLMPVFDNN-LRNKT === === ===——- SLKSTKNT IFVEAGPN---VEELMSDMRQFLANAWKEDTGNP I TMMKAAQDMGTAFAEQCTKV
TDAGHDLTVLMPV IDFK-QENKT——=—==—=———— AMKSTKN I IKIQPGQD~---1SKTIETMEKFMTQLWTTDNSNPLFMVFHAPAMSA I FASQCRKV
DACGHDYTVVLPVIDST-QKNRT--——=—=————- SIKSGAKQI I 1 DADEE---VVEIFSQTEKFLSNMWTMEMSNPLMMWMNPR ILTQLFGKQCTKV
TD HNvTIFRPIIESS—QLDKS ———————————— SVKT-KNV1Y IEPDEE---VVEKMSKIDQFSGSLWTFDSTHPSAMIAKSNALVGFFGTQCKKV
QEECYNYTLLLPLIDIT-LNNTN-—====—=———- IPIVKKIKHRINLD IHPGVMRT I IKMGGMASRRQTWTMGSGIYGFDGISHLLSDLYSNICDNI
QDEEYNNYTLLLPILDEG-LRDT--—=======——- TPLVRKIKNRILVEQSEEL 1EANAQFRAGGGRENTWVMNSG I IGFLKLGTKVANICKASCKNV
TEAGHNITFLIPVADETRKNQ-L-—=-—==—=———- GVKITKDVVLVEQDEIMSRD---TL 1VDDHMDMMWTLDTHEPNFEEMFSWFNK IMELSCANFL
TE HNVTFLVPIVDVARTKQ—L ———————————— GVHVTTDVI IVEKDEHTTQE---SVPFDDSMEAYWTEETHSSNVGESFQWFFDGMKLGCENLL
TE HNvTFVVPVADEARKGQ—L ———————————— GVKKTKDVV IVEQDELMKSE---1KPLDDDMAQYWETDMDSSNADS I FSVFSDAMLLSCNNFM
TEREGHNITYLMPVVDPEKRDECT ————=——————- GVKLTKDLV IVEPDEEMMSFKKGSTPNGE IMELFWKSEMDSSNSRDMFSFFNSDMKLACRNFH
TEAGHNWTFLVPIALEERRDK-L-—=—==—=———- GVKLTKDV I IVEQDEEMKSK~---LVPHSGSIEFLWI 1EMDSSS I DAMFSWYNE IMILTCENFM
TDAGHNIWTFLAPIVLRKYENV-K-—=—==—————— YLESTKDIVY IQPSKELEALG--FTS---NYSKFWTEDATAIQFVPAVRTFVKMFVQLYEDLK
TE HNvTVLSIIISSKFRNI—S ———————————— YTKSTKDIVVVETTTEQDQLT--ENMENDDFARYWTQEGTMLET IPSYLMFLKMAEDGYKTFR
TD HNvTFFTPTIVEKYRNV—S ———————————— YTKLTKDVVHMDAPKKLMEYG--EQMESADFSRFWTEDSSFYNVG--—=——=—————— AADLY
TYAGHNWYTFFTPTIVRKFSKI -Q-———=——=———- YVKSITHVLQLDPSDRLVKLG--SMFEEKDVSKFWYRDSSLSEMLPMIDTFNNMFVEQAAVIS
TEAGHNWTLFSPTIIDEFRNY-S-—=—==—=———- YTKLTKDVAYLDPSPELKAIG--DLIAGN--KRWWNQEFSVFEIPQTTRFFKSITREQNNVLA
DACGHOWUTYFQPFVVELFKDHDL--——=—=————- IKNPNIEIMNYFHDEEGKKN I --PGHSVLSDAWTSYKYQSDVGQK 1 FAPR1LHQSFQEMCRHM

R NDvTYFQPFVVDEYHDHTL ———————————— IKEKS IKIWNYYHDELGRQH I --PSQGCMRDAWHSSWYQSDAGAA I LLSKYLFPAFEHMCRKM
DEGHOMTYFQPFVIEAYLDHKL——=———=————~ LNNSL IDVINYWHDEEGRRH I --PPSNDLHDAWYSSKYQSALSAVFDMPQFLVSAWEHMCRKI
NGKHN-TLLQTYIYEHWGKIRl -=——=—=————- VKNKNIE I IDYHNSENVPSNE--QSASAFKFFWDNE I'VNNP I TGAMAPMF I LYNEFKPMCDRI
DAGHNYTLFQPIIYDYYAHKKI - ——=—=————- VKNPNIEVINYEVDEEEKAAA--SEASVFKFFWKAKGSKNP ISSAKI TSEKLYKEFEH 1 CRKM

1 1 ADHEHNIYTLFQPFHLALKNADKL-—=—==—=———— VKNONIKTINYYPDHYDELLK--TEKKTFPMLWDSQLMNNP ILCSFMMPN IMEDSWEKTATQL
L[BGQREHN DNVLRSD-ISNKL-——==——————- DLKVIEKVVKVETSANVAKLL----ADQS 1P INFWSMRNEPEEQKKVMKQLG I I FLEQCKYLV
REHKWYTVIDNVFRYD-VDNEL-——=—==————- S-SDIHEIISVEPSPEVTKLL----NTGSLPTILWNSKASPEEQRT IMEGLGHVHRLQCTHLI
LDREHTWDLV IAQLNEMVKLKFP-=—==—=————- NGVGKNYTFGYE--—==—=———- DPNFYRKNAGHLSD I FVEKP IPMAEFLTFDDMTFNLCETV
LAREHNWDVVFAVYNELANLDLF--————=————- PDVRRIYYNRHA--————————— DPDYWKKNANHFSNMFEKSPTPLGEFEIFHESGYQLCKIA
KEKEHT\YDLV IARINDLAKGNEN--———=—————— SKADRFYTLGFK--—=—==———- NGSSWHK-LNHLTSPFENNPFP IDGFRQYTL IGNQLFAL-
EN HTvDLIIARMNSHVKSNGT ———————————— NMVTRKYTYGFQ--————————- EESPWNK-APHLLNPFKGRERTWNEHTYYMDIVTDLCEIG
RAGHDYTVLELDFLGISQTTNS——-——=—=————- VKVAKKR I IDGFQESTNFKN—-—--- VLHGFSETVMEEPSFTDE IKG--WWAYQNVYNDLCAEF
NACGHEWMVNFEPDFLNLTDKFVP-=——=——————- CKKCRRWPVTGLNN-YKFKK-==-- IONGLSGDVFQQSSIWSKIFNTDSDPYQDEYTNMCEEM
LRKEHNWYTVLVASGALFITPSVS--——-——————- PSLTFEIYPVPFGKEKIESVIKDFVLTWLENRPSPST IWTFYKEMAKV IEEFHLVSRGI1CDGY
QREHEMTVLVSSASILIEPTKE--—=———————- SSINFEI'YSVPLSKSDLEYSFAKWIDEWTRDFETLS-IWTYYSKMQKVFNEYSDVVENLCKAL
HAREGHQAVVLAPEVTVHMK--GE--—————————- DFFTLQTYAFPYTKEEYQR---EILGNAKKGFEPQHFVKTFFETMAS—-IKKFFDLYANSCAAL
HREHNYTVINTFG-——-—- SDK-=-—————————- NEPNFRVIGAKK ITHE IMAAFGNADYTQTASQWQMLTMTTQFLNLLTTSILDDAAVKD-LLNSG
NREHQWYTSVNAFP - ————- QKK=-==== === ——— PVVNFRDVF IPDVFNNYKEL IN-ELSGPMNLWQENNF INKFFVSVTRCVLTNKEVTETLLAPG
EREHD IKS-TDRINYANRN-—=—==—————— GLRGNVSEIDA-SLSQEYYGR-—---- LMRHAGVFRKRGIVADSSTVTAHNYMGLVRMMSDQF
EREHAYTVIRP-LTRVDFN-RN--———————————— AGNLTTID---LDGDGLLL—=-=——- LMKASTTHRKRGIVADTDTVTADNYEALVRMVDRQI
LRREHSLVVISPKIHNHNHGHRH--——=—=————- HRHENLTEIDVGSVTNNFFKR-—-—--— LLQDSKVSRKRGIVSDSSTVTRVNYLGLARMISAQF
SWACHNYTV I TPMPRAVDHV - == — === —————————— HQVVSSLS——--- VHYFNN-—=——- LIKNSTMIKKRGVVADETTVTKENYMGL INLVAHEI
IFFNREGFSITVIHTEFNSPN-— === === === ——————— SS-NFPHFTFVSIP-——————————- DSLSEPE------- SYPD--VIEILHDLNSKCVAPF
IMHVREFSITVIHTRFNAPK-———————— === —————— AS-SHPLFTFLQIP-——-——=—————-— DGLSETE--—---- 1QDG--VMSLLAQINLNAESPF
I FHNREFSHTILHTSFNFPD-———————————————— PS-RHPQFTFRT ITHK--——- NEGEEDPLSQSE--—-—--- TSSGKDLVVLISLLKQYYTEPS
YESSQEFSITIVRNEFNFKD———=—————————————— ISHNFPGIKFFTIK-—==—=—=———- DGLSESD--—--—- VKSLG-LLEFVLELNSVCEPLL
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UGT76E1 30 AYSKEFSITVWLTQYNRVS--—-—=——————omoe—— SSKDFSDFHFLTIP-——————————-— GSLTESD-—--——- LKNLG-PFKFLFKLNQICEASF
UGT78B1 27 R SAP-DIIFSFFSTSSS————=————————————- ITTIFSPTNLISIGSN---1KPYAVWDGSPEGF--——-——- VFSGNPREP IEYFLNAAPDNF
UGT78C1 28 KISPFLPSSTIFSFFENTSSS-—--—=———————————— NSSIFS---KVPNQEN--- 1K1 YNVWDGVKEGN-=—=——-- DTPFG-LEAIKLFIQST-LLI
UGT78D1 34 SP-STIFSFFNTARS-————————————————- NASLFS----SDHPEN---1KVHDVSDGVPEG---—--—-- TMLGNPLEMVELFLEAAPRIF
UGT85A1 34 HAREFYNTFVNTVYNHNR-———— === === ——————— FLRSRGSNALDGLPS----FRFESIADGLPETDMDAT---QD I TALCESTMKNCLAPFRELL
UGT85B1 33 HAR RvTFVYTQYNYRR —————————————————— LLRAKGEAAVRPPATSSARFRIEVIDDGLSLS--VPQ---NDVGGLVDSLRKNCLHPFRALL
UGT74B1 32 SKN-—-lKVTIATTTYTA-———— === ——— SSITT-PS—==————- LSVEPISDGFDFIPI1GIPGFS---VDTYSES—--—-- FKLNGSETL
UGT74F1 28 HSKE--FKTTHTLTTFIF-————————————————— NTIHLDPSS---—-- PISIATISDGYDQGGFSSAG-S---VPEYLQN-—-——- FKTFGSKTV
UGT74D1 29 LSKN-—NVTFLTTSSTH-————=———————————— NSILRRAITGGATALPLSFVPIDDGFEEDHPSTDT -—--- SPDYFAK-——--- FQENVSRSL
UGT74E1 27 SKS--LKITLVLVSDKP—--——————————————— SPPYKTEHD—-———- TITVVPISNGFQEGQERSED—---- LDEYMER-=——-- VESSIKNRL
UGT74C1 29 SKKE--ITSTLIIASKDH---——-———————————- REPYTSDDY-—---- SITVHTIHDGFFP-HEHPHA-——-- KFVDLDR-=——-- FHNSTSRSL
UGT74A1 25 SKg--MATTLVTTRFIQ-—-—————————————— RTADVDAHP--————- AMVEA I SDGHDEGGFASAAG----VAEYLEK--——-- QAAAASASL
UGT75B1 26 IKRT-GARVTFVTCVSVF-=————— == — - ——— HNSMIANHN---KVENLSFLTFSDGFDDGGIS-TYED---RQKRSYN-——--- LKVNGDKAL
UGT75D1 34 GTISGARVTFAASISAY - === —————————————— NRRMFSTEN---VPETLIFATYSDGHDDGFKSSAYSD---KSRQDATGNFMSEMRRRGKETL
UGT75C1 34 IHHE--ATVTYSTAVSAH-————————————————— RR--MGEPP---STKGLSFAWFTDGFDDGLKS--FED-—--QKI1YMS————- ELKRCGSNAL
UGT75A1 30 INLE--KVTLSSSLSAF-————————————————— NR--IKNLP---K1EGLTFAPFSDGYDGNFKG-SFDD---YHLFNSA-——-—- IKSHGSEFI
UGT71A2 13 LSRCH-SLSITVLIFNNS—-=—==—=——————————— VVTSKVHNYVDSQIASSS-NRLRFIYLP-RDETG-=—=——--- I SSFSSLIEKQKPHVKESY
UGT71B1 25 ASDN-RLSVTLIVIP-==—— === —— SRVSDDASSSVYTNSEDRLRY ILLPARDQT—=======——- TDLVSY IDSQKPQVRAVV
UGT71C1 29 ISQDNPRIHTITILYWOL--—==—= === === ————— PFIPQADT IAFLRSLVKNEPRIRLVTLPEVQDPPPMELFVEFAESY ILEYVKKMVPI IREAL
UGT71D1 26 IEQDD-RIR-ITILLMKL-——==————————————— QGQSHLDT--YVKSIASSQPFVRFIDVPELEEKPTLG-STQSVEAYVYDVIERNIPLVRNIV
UGT72A1 32 RIVTLCNFDVTIFMVGS-DT-——=—==——————————— SAAEPQVLRSAMTPKLCEI IQLPPPNISCLIDPEAT —————- VCTRLFVLMRE IRPAFRAAV
UGT72D1 26 R{ESSVLNIHVTILAVTSGSS----—=———————————— SPTETEAIHAAAARTICQITEIPSVDVDNLVEPDAT -—=——- I FTKMVVKMRAMKPAVRDAV
UGT72E1 19 R[EAGSHGFDVTIFVLETDAA-—-———————————————— SAQSQFLNSPGCDAALVDIVGLPTPDISGLVDPSAF-————- FGIKLLVMMRETIPTIRSKI
UGT72C1 25 HELNHHGFDRVTVFLVTDDV-—--—=————— - ——— SRSKSL IGKTLMEEDPKFVIRFIPLDVSGQ-DLSGS-—---- LLTKLAEMMRKALPEIKSSV
UGT73Al 26 LFASRE€---VKATIHITTPLN-EFVF-——-———————- SKA1Q--RNKHLGIE-I1EIRLIKFPAVENGLPEECERLDQIPSDEKLPN-—-———- FFKAVAMM
UGT73B1 32 LFATKE---AKSTILTTPLNAKLFF-——=—===————- EKPIKSFNQDNPGLEDITIQILNFPCTELGLPDGCENTDFIFSTPDLNVGDLSQKFLLAMKYF
UGT73C1 31 L{BAQRE---VTITIVTTPQN-AGRF---====————- KNVLSRA-1QS-GLP-INLVQVKFPSQESGSPEGQENLDLLDSLGASLT--—--- FFKAFSLL
UGT73D1 34 I{BARQE---NIVTIVTTPQN-ASRF--—-—-—————- AKTVDRARLES-GLE-INVVKFPIPYKEFGLPKDCETLDTLPSKDLLRR---—-- FYDAVDKL
UGT89B1 35 RBALREGAALKITVLVTPKN--——==———————————— LPFLSPL--LSAVVNIEPLILPFPSHP-SIPSGVENVQDLPPSGFPLM-—-——-- IHALGNL
UGT89C1 31 QILLRE---ATVTVLVTPKN--————=———————————— SSYLDALRSLHSPEHFKTLILPFPSHP-CIPSGVESLQQLPLEAIVHM——————- FDALSRL
UGT89A2 40 QMECLREg---FNVSVIVTPGN-—=——————————————— LTYLSPLLSAHPSS-VTSVVFPFPPHP-SLSPGVENVKDVGNSGNLP I -—=——-- MASLRQL
UGT93A1 31 LIAAQN---TAVHYVGTVTH---IR-——====————- QAKLRYH----NATSNIHFHAFEVPPYVSPPPNPED--DFPSHLIPSFEA--——————- SAHL
UGT93B1 31 L[MASRE---LSVHYAAPPPH---VR-—=————————- QARARVHGWDPRALGS IRFHDLDVPPYDSPAPDLAAPSPFPNHLMPMFEAF - —-———-—- AAAA
UGT91B1 30 LIARKE---HTVSFISTARN--———————————————— ISR-LPNISSDLS--VNFVSLPLSQTVDHLPENAEAT---TDVPETHIAYLKKAFDGLSEAF
UGT91C1 31 L[MAQKE---HKISFISTPRN--—-—=———————————— IER-LPKLQSNLASSITFVSFPLPP-1SGLPPSSESS---MDVPYNKQQSLKAAFDLLQPPL
UGT91A1 36 LIAQKE---HKVSFISTPRN-—=——=———————————— IDRLLPWLPENLSSV INFVKLSLPVGDNKLPEDGEAT---TDVPFELIPYLKIAYDGLKVPV
UGT102A1 24 EMAQREHRMYTFLTG-NVASL---——=————— = ——— AEQET---ERVAFYPLPASVQQAQRNVQQQSNG-—-—=-——=—————————— NLLRLTAAM
UGT102B1 24 ERVAREHRMTFIQQYDIKHL-—-——=—=———————————— IDSETIGFHSVGTDSHPPGALTRVLHLAAHPLGP—-—= === == === ————— SMLKL INEM
UGT51B1 146 G LAENHK KIVTHEEFKPW-—=—— === ——— VESYGIEFATIAGN--PAELMSLMVTHKSLSVG--——=—-———————————— FLKEAKEKF
UGT51C1 172 GEVKEEGHNYTIATHAEFGDW-——————————————————— IKTFGLGFKEIAGD--PAELMSFMVTHNSMSVG-—=—= === === ——————— FLKNAQQKF
UGT51A1 141 G[EIKEE HQ I THSEFRDF—-—————————————————— VESHGIQFEEIAGN--PVELMSLMVENESMNVK-—= === === ————————— MLREASSKF
UGT81A1 70 NTKSSAGSSLRRFISDFNSFIRFHC-—=====—=——- DKVVPESFASVGGVGLSSDENG IRENGTGGVLGEEGLPLNGVEADRPKKVL ILMSDTGGGHRA
UGT81B1 12 --DSITEKYFRRVYSNFN--ISTVE--——-—=————- DEYIHRQRSSD----- YEKESRLRKRGLE--DKEEVMEMEQMGAER IKTVL ILMSDTGGGHRA
UGT31D1 41 KNCHNYTAVKPRLLDYA-——————— == ——— LLNECGRIEQIDADMSLEQYQKLMAGSGAFRKRGVVADETTVTADNYMSL I EMFKDQF
UGT72B1 29 REVHLHGLTVTFVIAGEGPP-—---—=———————————— SKAQRTVLDSLPSSISSVFLPPVDLTDLSSSTRIESR-—=—=——=———————— ISLTVTRSN
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UGT77A1 34
UGT8 44
UGT84A1 34
UGT84B1 31
UGT88A1 26
UGT90A1 30
UGT79A1 34
UGT79B1 34
UGT22A1 91
UGT23 31
UGT52A1 78
UGT86A1 31
UGT87A1 18
UGT92A1 35
UGT83Al 34
UGT82A1 29
UGT80A2 107
UGT9 40
UGT24A1 40
UGT26A1 39
UGT20A1 44
UGT104A3 23
UGT106A1 28
UGT106B1 29
UGT103Al 23
UGT105A5 23
UGT10 40
UGT27A1 43
UGT101A1 30

consensus 201

All subfamily UGTs, 03-07-2002

PSGATLSFLSTAS———————m——mmm o= SLAQLRKASSASAGHGLPGNLRFVEVPDGAPAAEETVP -———————- VPRQMQLFMEAAEAGG
HERGHHTVFLLSEGRD 1D~~~ === === — = m == PSNHYSLQRYPG I FNSTTSDAFLQSKMRN I FSG---—- RLTAVELVD I LDHYTKNCDMM
LIASKELLYTFVTTELWOKK ~—— == === m = - MRQANK I VDGELKPVGSGS I RFEFFDEEWAEDDDR - -~~~ ————— RADFSLY IAHLESVGI
HESLSSKNLHINLAT IESAR-———— === e DLLSTVEKPRYPVDLVFFSDGLPKEDPKAP -~ =~ = — oo ETLLKSL
TILSKNPSLSIHIILVPPPY - oo QPESTATY I1SSVSSSFPS I TFHHLPAVTPYSSSSTSRHHHESLLLE ILCFSNPSVHRTL
LMLRHHRKEPTATVTVFTTP == — oo KNQPF 1 SDFLSDTPE 1KV I SLPFPENITGIPPGVEN—---—--——— TEKLPSMSLFVPFTRAT
KBSSYVKYSFFTASGNASR ~—— === — - m oo VKSMLNSAPTTHIVPLTLPHVEGLPPGAESTAEL TPASAELLKVALDLMQPQIKTL
KBAEKEHKVFLLPKKALN-~—— === m e o e e QLEPLNLYPNL I TFHT I1S1PQVKGLPPGAETNSDVPFFLTHLLAVAMDQTRPEVET I
DAGHDYVMF I TEYEPLT -~ =~ = — - m oo EFTGTKKAKV 1 TMKGFSTKFAEDMDG I GEYL L SSSRLSFLERLMFEKTCTGACDDL
YCPSISKSHVLF IPSYSKLLDNYDG--——-——-—-—- AKHAKVWRLHNVTEAYDTKLGTLANVMENSH I GF I DRLTFDADFW I DMCADLLGKLPEMQH I
LTITQSPGFSSLVNSP ILPVKPLR I ———————————— TILTIGSRGDI1QPF IALSLGLKEYGHNVTLATHELYRDL I SKEFGLNYQPLGGDPRELMDLCV.
KMASHEFTITFVNTDS IHHH -~~~ === I STAHQDDAGD I FSAARSSGQHD IRYTTVSDGFPLDFDRSLNHDQFFEG I LHVFSAHV
SEVRRDPNLTVTFVWTEEWL G~ == == = m—m = mmmm o mmm e F1GSDPKPNR IHFATLPN 1 IPSELVRANDF I AF IDAVLTRL
IMIMNRANKTTESMINTPSN - == - - — oo IPKIRSNLPPESS I SL 1 ELPFNSSDHGLPHDGEN---FDSLPYSLV I SLLEASRSLREPF
YEAKQEIQITFINTEFNHNR -~ === — oo 1 1SSLPNSPHEDYVGDQINLVS I PDGLEDSPEER---—-—- N1PGKLSESVLRFMPKKV
AFLSREFSPVVMTPES IHRR-~— === === == — = m e ISATNEDLG I TFLALSDGQDRPDAPPSD~————— === ===~ FFSIENSMENIM
SKTERQQKYTH I LAEDAAK I FDDK I SAGKKLKLLNR I ATVKHDGTVEFEVPADAI PQP I VWDRGESKNGVCADES I DGVDLQY 1 PPMQI VML I VGTRGDV
EMAERGHKYTWLE I GPERSD -~~~ ——— == === == 1VLHQQVSREFWPAQFGDRTLQE I YQFKNHTSHSELWNPQYTNENEQTTGWLAS IRLCDSV
NGEHDYTMIHLSHLPDYKT —— - === - —— DVK IPKN IKVHRVEAYVEGL TKALLEKEQSAF I FKDTGLKDMPAMMSMFSRFGKMFQDGCRNI

T RFLGHD“KMWTQMEMAMLDTGNN ----------------------------------------------------------------- KLPEGVSEYR
LIATSEHQYTVLLAQVDDAL ~————— == — e oo L IENATDFAVLRKKVGVPRGHLRQVLWSNPGPYEDSSPLNPR I FYKLLKVSGTFVTACQNM
EIMRREHSIYRMAVPPNLVDLAEAAG -~~~ === == = m - m - mmm e mm e LSAIAYGPDMHDFWSDEF I RDFFKNFLRGPVTL IREAWEPVL
QCVRLEFQHVTVSNLYQESN—— = = == = = m o e e PIVSEVTQYLYLKSFSIGKQFYRLFYYGVDKI
QENDMNLDHLSV EEHDLFME — = = = = = = = o e AHP ILTS ICKKWY INSFKYF
TUKLREHRYSLCT IPVFRDA -~ = — - — oo VEQHG I AFVPLSDEL TYRRTMGDPRLWDPKTSFGVLWQT
RRELGADARMCLPPDYVER — = = = = = = = e CAEVGVPMVPVGRAVR
QEALRHHNY I SIKPVL IPEEPRLVKP -~~~ ————— KLHLVREKV IKNVLNKDLFKPLEDAVPNAAWRSTYDFDNYLEPYYKAHNASCYKLLNSNLVDSL
RBQKNDHT TALEMATYKPD I DFG -~ == === = — = m o e MEERF INMSGFENNF I SKDFFK I AFEDEFTFVHQAVPF I FGS 1 SCDRI
EIVARGHRITY A I PPVIFADK ~ = = = = — e VAATGPRP
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UGT13A3
UGT13B1
UGT16A1
UGT16C1
UGT16B1
UGT16D1
UGT17A1
UGT17B1
UGT14A1
UGT14D1
UGT14C1
UGT14E2
UGT14F1
UGT15A2
UGT15B1
UGT15D1
UGT15E1
UGT15C1
UGT18Al
UGT18B1
UGT18C1
UGT18D1
UGT18E1l
UGT18F1
UGT19A1
UGT19B1
UGT25A1
UGT25B1
UGT25C1
UGT25D1
UGT21A2
UGT21B1
UGT2A1

UGT2B1

UGT1A1

UGT35A1
UGT35B1
UGT31B1
UGT31C1
UGT31A1
UGT32A1
UGT76B1
UGT76C2
UGT76F1
UGT76D1

127
167
127
131
126
126
137
135
164
126
125
129
129
124
127
112
141
126
130
129
129
128
125
128
129
124
117
117
120
131
122
102
130
132
131
136
124
136
117
124
113

90

90

98

91

All subfamily UGTs, 03-07-2002

FKQTAILEQLRNEH-—FDLGITESLF I CORP - — —— — o oo oo LLDSEGVKT I INADSVL
FQQKD I IDRLRNEH=~FDLAITESLFACPFA— = — — = — m o oo LFDHIG IKNV INAESNL
I SEPGLLEKLKAEN==YDLAITEPEDTCGY A= —— m— — m oo o oo LFEAINIRAHVAILTAN
LEDKEL I ERLRAEN-~FDLARTEPFDTCAY A - - = — — — — m o e LFEAIK IRAHVAVLSCS
MKLSELLDQLKSEK=~FDLAITEAFDSCGY G = === = = = = — m o IFEYLQIPAHVSILSCA
MRQQK I LDQLRDEN=~FDLAITEPVDGCAY A = — — o o oo IFEYLK IRDHVTVLSCV
FHMPGLLDRLKAEK -~ YEMGMSEPEFV CORA— = = — = = — — o oo LFDHLG IDK I ISVDSHI
FQNEDL INYLRDQR=~FDVAISEPLY TCORA— = — — = — m m o oo LFDHLGIETTISTDSHL
~RNTEVFELMKSRN=~FDVAILEPLSVCGLG— === = = == — — m o o o FFKKLG IEKTILASSCS
—RRHE I LDQLKSRN==FDVAIVEPLSVCGL G == — == = — m o oo LAKKLE IGKT ILASSCA
~RNKKVFNELKSRN==FDVGIYEPLSVCGLG— = — == = — m - — oo oo YMHAIG INKL IMSSSCA
—KRRD I FEQMKSRN=~FDVARILEPVT I COLG == === = —m o oo FVKALGIEKTILASSST
~RNKQVMSELKSRH=~FDVAIAEPET I COLG == === = —m = mm o oo o LFEELNIKKT ILVSSCA
~KDLSVLDELKNR--NFDAIVFEFLCPTAFRKC IHILGNSHRTFLAFFSY IPRMLRLSSQELVVHSSY IPRNLRGMYDKGTTPIAEYLG I KALLPSLSMT
DHALPQMDYLKNNRPQYDAVFFESFF---—————— FMG = = = = m o KAIQEYLE IPVFLPVTSIT
—RCS IRLNGLFKIF — = = m m o oo TLMDYLNIKTFIPSLSLT
~RNLHVLDDLKEMN=~FDVMEFEHEVEPAY — = - — — - — o oo LVLDYLE IQKF IPATSLA
~NNLALLDGLKQKK=~FDLILFESVFTCAL ~ = = = == = m o o o PLMEYLE IKSFAVAQSIA
FEDEALHRQLKDKK-~FDVVLSETEDFCGLY LA~ == == — m m o o e DYLEMPAI ISVFTGN
FEDTELHYDLKSRQ-~FDVVLSEAFDFCOLY LA = = — — = o oo o SYLEMPSIISTFTGN
FQDSELHK I LKDKD=~FDVVIAETEDFCOLY LA~ = = — — — — o oo DYIQSKSIVSVFTGS
LTDKELHQW I LSNK=~FDGYVAESFDFCSLY LG— = == == = — m o oo e DHLKLN-LLPMFSTI
LLDKELHRW I LSKN=~FDSHEISEARDFCOLY F m == = — — o o oo e LKLKSP IPLYSGV
LKDQKV I EDLKNQK ~~FDVVLSETFELTG I LA—— == — = — — m o o o e YLLEIP-NIPIMSAV
SKEETVFNELKHLE=~FDFGIHEVED I CG I Gm———— —— m - oo IFEKLGIRKSVILSSTG
EN-STLIPKLQE 1K= ~FDFAIHEVEDSCOVG— = === = — — - m o oo ILEVIGVQKTVIVSSTG
VKDPNLLNY IKQGN==YD I GLSSDYDPCAN f === = = — o e LMHAGGVPSK-—————-—
INDLKL IEFLKSGK==YD I GFSSDYDPCGN I = = = == = = = o LMTAAGIPSIGSLIATP
~HDEKLHQFLSEKS=-YDVGVVSVEDYCG I G = === = = = = = = — o o ILNKAGVSSITTFNAVP
LSDAGLHAF ISSQK==YD I GRATEYENCGVA— - — = = — m o oo LMKYYKIPSIVSVSSLP
LKMDD I FNELKNAK ~ ~FDGFFAEQINLCGIFG == — = = —— = —m m oo YAHALE IPRHFL ISSCP
VTNKEL 1 EKLKKEK - =FDAYFGEQ EHLCGMG === = == = = — = m o o o LAHLIGIKHRFWIASCT
LKNEKLMTKLQRGK ~~FEVILSDPVFPCGD | == == = = = = = — — o VALKLGIPFIYSLRFSP
IWNKSLMKKLQGSQ-~FDVILADAYGPCOEL — = — == = — m o oo LAELLKTPLVYSLRFCP
LHNKTLIQQLNSSS = ~FDVVLTDPVFPCGAL = = — = = — — = — o oo LAKYLQIPAVFFLRSVP
------- EKFDLV I ==MEAVQTEALFG =~ —— - oo _LIQHFGAETIGISSYGT
G DHFDL B | ==VEALRSDAY Y Gm = — = = — o e FAAHFNAP I IGISTFGT
DLP IVKSF 1EEAHKHKFDLLETEAY IDYPLVFS -~ = = — — = — o oo e HLFGDLPVVQISSGY
HSEPFQRHLKSARRG-YDLLVVEAFVDYAL BAS - — = - — - — o oo HLFGDVPVVQISSGH
EHEQVKRLLRS==NQTFDVIVIEAFVSYPL I LS - = = mm o oo YFFKDTPVIQISSGH
KSPNVTRLLRN=KGNKFDLIVCEAYVSY §LVFG -~ = = — — - — o oo AIY-DAPVIQFSSGY
GDCLKKL I SEE---PTAACYIVDALW=YFTHDLTEKF = = == = — — - — o oo oo NFPRIVLRTVNLSAFVAF
RDCLRKVLLESKESERVTCLIDDCOW-LFTQSVSESL — == === == m m - m oo oo KLPRLVLCTFKATFFNAY
———LAEEVGEG---GTVCCLVSDALWGRNTE IVAKE | === = — - oo GVCTMVMRTSGAATFCAY
K=—=—==EFLTNH--DDVVDF I IYDEEV-YFPRRVAEDM——— = = — = — o o oo NLPKMVFSPSSAATSISR
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UGT76E1
UGT78B1
UGT78C1
UGT78D1
UGT85A1
UGT85B1
UGT74B1
UGT74F1
UGT74D1
UGT74E1
UGT74C1
UGT74A1
UGT75B1
UGT75D1
UGT75C1
UGT75A1
UGT71A2
UGT71B1
UGT71C1
UGT71D1
UGT72A1
UGT72D1
UGT72E1
UGT72C1
UGT73Al
UGT73B1
UGT73C1
UGT73D1
UGT89B1
UGT89C1
UGT89A2
UGT93A1
UGT93B1
UGT91B1
UGT91C1
UGT91A1
UGT102A1
UGT102B1
UGT51B1
UGT51C1
UGT51A1
UGT81A1
UGT81B1
UGT31D1
UGT72B1

92
97
94
99
109
110
94
92
98
90
91
88
94
110
98
95
83
90
111
103
107
102
95
100
101
117
106
110
107
102
110
98
105
103
105
112
82
87
206
232
201
158
89
119
95

All subfamily UGTs, 03-07-2002

KQC 1GQLLQEQ--GND I ACVVYDEYM—YFSQAAVKEF — - — = - — o oo QLPSVLFSTTSATAFVCR
DKAMKKAVEDTG—-=VN I SCLLTDAFLW-FAADFSEK | === == — - o oo GVPWIPVWTAASCSLCLH
SKITEEAEEETG--VKFSCIFSDAFLWCFLVKLPKKM= === = = = — m m oo NAPGVAYWTGGSCSLAVH
RSE I AAAE 1 EVG——KKVTCMLTDAFFW-FAAD FAAEL — == = = = = — o oo oo NATWVAFWAGGANSLCAH
QRIN=--—AGDNV--PPVSCIVSDGCMS—FTLDVAEEL ~ == == = —— = mm o oo o e GVPEVLFWTTSGCAFLAY
RRLGQEVEGQDA-—-PPVTCVVGDVVMT ~FAAAAAREA - - — = — - - — oo oo GIPEVQFFTASACGLLGY
TLLIEK—=-FKSTDSP IDCLIYDSELPWGLEVARSM— = == = = — m oo ELSAASFFTNNLTVCSV-
AD 1 IRK===HQSTDNP I TCIVYDSEMPWALDLAMDF == = = = = = — — o GLAAAPFFTQSCAVNY IN
SELISS---MDPK==-PNAVVYDSCLPYVLDVCRKHP — = = = = = = = — o oo o GVAAASFFTQSSTVNAT-
PKL IED-—--MKLSGNPPRALVYDS TMPWLLDVAHSY = = = = = = — o oo GLSGAVFFTQPWLVSAI -
TDF 1SS—-~AKLSDNPPKAL IYDPEMPFALD I AKDL = = — = = — m oo DLYVVAYFTQPWLASLV-
ASLVEA-—-RASSADAFTCVVYDSYEDWYLPVARRM— = = = = = —m oo oo GLPAVPFSTQSCAVSAV-
SDFIEA-=-TKNGDSPVTCLEYT ILLNWAPKVARRF = = = = = = — - — o oo QLPSALLWIQPALVFNIY
TEL 1ED---NRKQNRPFTCVVY T I LL TWVAELAREF — = = — - = — m oo o oo HLPSALLWVQPVTVFSIF
RD I IKANLDATTETEP I TGVAYSVLVPWVSTVAREF - - - = — — oo HLPTTLLWIEPATVLDIY
ANLIKS—==—KAKNGYPFTRVEYT ILMDWAGSVAKKL — = == = = —m oo o HIPSTLFWIQPATVFDIY
MK I TEFGSSVES—-—-PRLVGFIVDMECTAMIDVANEFG -~ == - — o oo VPSY IFYTSGAAFLNFM
SKVAGDVSTRSD-=-SRLAGIVVDMECTSMID B ADEFN - = = = — - — o oo e LSAYIFYTSNASYLGLQ
STLLSSRDESGS--VRVAGLVLDFFCVPMIDVGNEFN - = — = = = = — o o o o LPSYIFLTCSAGFLGMM
MD I LTSLALDG---VKVKGLVVDFFCLPMIDVAKD IS == = = — - — oo LPFYVFLTTNSGFLAMM
SALK—————————— FRPAAT IVDLEGTESLEVAKELG=— === —— - m oo oo IAKYVY IASNAWFLALT
KLMK—=———————— RKPTVMIVDFLGTELMSVADDVG = = — = = = = = = —— m oo oo MTAKYVYVPTHAWFLAVM
EEMQ-—-——————— HKPTAL IVDLEGLDAIPLGGEFN - = = = = — o oo MLTYIF1ASNARFLAVA
V]I S ——— PRPRVFVVDLLGTEALEVAKELG= === === — = ——m o oo IMRKHVLVTTSAWFLAFT
QEPLEQL IEECR--—=—PDCLESDMELPWT TDTAAKF — = = — - — o oo oo NIPRIVFHGTSFFALCVE
EEPLEELLVTMR—-==-PDCLVGNMEFPWS TKVAEKF = = = = = — - m oo GVPRLVFHGTGYFSLCAS
EEPVEKLLKE IQPR=~PNCHIADMCLPYTNRIAKNL == == = = = m o oo GIPKIIFHGMCCFNLLCT
QEPMERFLEQQD IP-—~PSCH ISDKCLFWTSRTAKRIF = = = = = = — o oo KIPRIVFHGMCCFSLLSS
HAPL ISWI TSHPSP-~PVAIVSDFELGWTKNLG— = == == = = = m o oo IPRFDFSPSAAITCCIL
HDPLVDFLSRQPPSDLPDANLGSSFL — = = = = — o oo SP——m— e
REP I INWFQSHPNP—-P 1AL ISDFFELGWTHDLCNQ | === = — - oo GIPRFAFFSISFFLVSVL
REPVGKLLQSLSSQAKRVVL ENDSLMASVAQDAAN - = - = = — o e o FS
RAPLAALLQRLSTSYRRVAVVFDRLNPFAATEAAR - = - = = = — o o o e LA
TEFLEA-——————- SKPNWEVYD I LHHWVPP L AEKL G= = === ——— - m o oo VRRAIFCTFNAASTITIG
KEFLRR-——————— SSPDWEBYDYASHWLPS FAAELG= = === = —— o oo I SKAFFSLFNAATLCFMG
TEFLES———————- SKPDWVLQDFAGFWLPP I SRRLG= = === === —— - o oo IKTGFFSAFNGATLGILK
SSLTDVLCQQLP—-—ATLQRLAVDAL IVDEMEPAGSLY ~ === = = = — o oo oo AEALGLPFISIACALPVN
ARTTDMLCRELP--QAFNDLAVDGY I VDQMEPAGALY ~ = = = = = = = o e AEALGLPF I SVACALPLN
TGWIGELLQSSW--DACQDA--DVLIESPSAMAG IH | == — = m oo oo AEKLQIPYFR-AFTMPWT
RSWISKLLTTSW=—EACQGS—-D IL IESPSAMSG IH | === = — - oo oo GEALGIPYFR-AFTMPWT
RGWIDALLQTSW—-—EVCNRRKFD ILIESPSAMVG IH | == = — - oo TEALQIPYFR-AFTMPWT
SAEAIRAAFNQEFGDEYQVF I TDLWTDHTPWPENQLPR —— = = = = = = — - m o oo SYNFLVKHGTLWKMTYY
SAEAIRDAFK I EFGDDYR 1T IKDVWKEY TGWPLNDMER - = = = = = = = = = = = — — o o oo o e QYKFMVKHVGLWSVAFH
DNANVRHFLASNRT = = FDAVVVEASADYELVF G~ — = — = = = = o o oo HLFRPATVIQIAPGY
PELRKVFDSFVEGGRLPTALVVDLEGTDAFDVAVEFH - — = = — — o oo VPPYIFYPTTANVLSFF
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UGT77A1
UGT8
UGT84A1
UGT84B1
UGT88A1
UGT90A1
UGT79A1
UGT79B1
UGT22A1
UGT23
UGT52A1
UGT86A1
UGT87A1
UGT92A1
UGT83Al
UGT82A1
UGT80A2
UGT9
UGT24A1
UGT26A1
UGT20A1
UGT104A3
UGT106A1
UGT106B1
UGT103Al
UGT105A5
UGT10
UGT27A1
UGT101A1
consensus

108
118
105
88
105
103
110
110
167
119
166
109
80
112
106
89
207
121
125
74
125
90
80
69
83
59
130
114
58
301

All subfamily UGTs, 03-07-2002

VKAWLEAARAAAGGARVTCVVGDAFVWPAADAAASAG -~ — === ——m oo APWVPVWTAASCALLAH
VGNQAL 1 QGLKKEK —~FDLLLVDPNDMCGIY = = = = = = = = = m e IAHLLGVKYAVFSTGLW
REVSKLVRRYEEANEPVSCLINNPE I PWVCHVAEEFN——— = = = = - o o oo IPCAVLWVQSCACFSAY
NKVGAMNLSK I 1EEKRYSCE I SSPETPWVPAVAASHN = — = = = = = = o o ISCAILWIQACGAYSVY
FSLSRNFN--—————- VRAME IDFFCTAVLD I TADF T == = = = = = o o e FPVYFFYTSGAACLAFS
KLLQPFFEETLKTLPKVSFMVSDGELWWTSESAAKFN——— - —m oo oo IPRFVSYGMNSYSAAVS
LSHLKP——————————— HFVLFDFAQEWLPKMANGLG—— == === = = = — m oo oo IKTVYYSVVVALSTAFL
FRT IKPDLVFYDSAHWIPERAKP I G — = = = = = e e AKTVCFNIVSAASIALS
MTRREELEQLRAYN==FDVAFSEQIDLCGVG — === = = = = = = — oo IVRYLGIKNHLWISTTP
DYKFDLV I'YNE IDPCTPAIVSLQVVQHPKDSATLQRG——— === === —mm oo HHGQGCVEPRQADDDVCR
RNG I FTPKF I KEALSRFRSFIDDLLLTCWKAVQNSNT === == —— o oo QVLIATPGCFAGPHIGEVLQIP
DDL I AKLSRRDDPP--VTCLIADTEYVWSSMI CDKHN——— = = = = = — o o o e LVNVSFWTEPALVLNLY
EEPFEQLLDRLNSP--PTARBADTY I IWAVRVGTKRN——— = = = = = o oo IPVASFWTTSATILSLF
RDFMTK I LKEEGQS--SV 1V IGDFELGW I GKVCKEV G === = = = = = = — — m o oo VYSVIFSASGAFGLGCY
EEL IERMMAETSGGT I I SCVWADQSLGWA I EVAAKF G = ——m oo IRRTAFCPAAAASMVLG
PPQLERLLLEEDLD--VACVVVDLLASWA I GVADRCG——— = = == = = —— oo VPVAGFWPVMFAAYRL I
QPFVAIAKRLQDYGHRVRLATHANFKEFVLTAGLEFYPLGGDPK —— === == == — - m oo oo VLAGYMVKNKGFLPSGPS
LSRSKSKFDKMVEKQFSTVEVDDLYNSCGVLMAG -~ === = = = = = — o e LKKSVY 1 YWSMTGLRTE
VRNKEFMKWLENEK - ~FDVAYSY 1Y SSCP | G= = = = = = = = = — — e oo L IHAAK IPSWVWLNSGA
IPIHFTDTLKTEGLKVFQSMMFESGDAHDLWWT Gm = — = — = — m m o oo QEFKDMRVEACEQ
AFDHLFLSSLQQQK-~FDVGLVEQYDSCGFG— = = — === = = — — o o IFKSIGIENTVWLSATA
KNWQEMSSALMSVGAGADLLFTGQLYQDLA I N—— = = = = = e e VADYYGIPMAT
YNKRKFN I'YFKMGNKRLGELVDEHQPD I 1IN = = = = = = = — o e e e e e TFPMI
RNMYKGFYYSRPDK =~ LDKCFYKYYGLNKL I N= = = = = = = = = = - LLIKEKPDLILLTFPTP
AGMIEPVYEYVSAQRHDD IVWVGSLWALGAR I AHEKY G— == == - —m oo IPYLSAQVSPSTLLSA
AGAREPGELPPGAAEVVTEVVAEWEDKVPAA I EG———— = = = — = m o o o CDAVVTTGLLPAAV
KKESLDLATVYSGNPCLNALTHLVAVPT IYFDTEGLT == == === —m m o oo e DETLIAAGAPIDLLTPP
LKHQKNRYLE I ANENWDLFLSDSLESPCGYAMAE I TG=— = = = = = = = — — — o o e KPHVMMHSSDVESAHG
VLYHSTLPGPDADPEAWGSTLLDNRRTFLNDA T QALP = = - = — o oo QLADAYADDIPDLVLHDI
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All subfamily UGTs, 03-07-2002

UGT13A3 173 YLDVVKHALG----————————- EPASTSYYPGVYA-KNIDRMSFRERVRNLFGMAFSWYFSWTRFQGELEAIKPYYNKS———-————————————- LTWE
UGT13B1 213 FKDAVKYAHG---—=—=—————- EPAAISYYPGLFS-PHDDKMSFVARVKNMITMLFTKYLYGSRYEKELEMIKPYYNGT === === ——————— ETWE
UGT16A1 173 RFDHVTDVIG--=—=—==—=——- QPIASSYVPGTQS-ETGDRMTMGERLGNYFQFLLPKVLYP-=—=————- SRDLGG—=======—— == ——— Q
UGT16C1 177 RLDHVSKAIG---—=—=—————- QPIAPSYVPGTQS-THGERMT IWQRFMN I LHFLMGDFLFSY I GDEDFKVAKEI IPGV === === ———————— RSWR
UGT16B1 172 RMDHVSDVLG---—=—==————- QPIAPSYVPGTQS-LYSDRMTMTQRFLNYLQFLNGNSMFSD IGDYESANAKKLLGVERSWR--—=—==—=—=—————
UGT16D1 172 RFDHVSDILG----————————- QPI1APSYVPGTQS-FFNDRMTMKERLLNFIQFYYGRFTFANILDQEYEMAKD ILGIQRSWRVSNIFSHSRNIVFIFQ
UGT17A1 183 GLEGPKIAHG---—=—=—————- FPVTSSYLPAAFS-ESSDHMSFVERTRSLYETYLNRKFARL IHNKE IDAMKGVYKGK-=—====—=——————— STWE
UGT17B1 181 GLEVSKIAHG---—=—==——=——- ASISTSYLPAVFS-SGSERMTLIGRAKNYVESYFNYYFNSKIYENELAGIEGIYKNG-=======—=—————— KGWR
UGT14A1 209 LYDFILPDIG--=-==—=—————- EPEDHSYVPSLSS-QSGDQMSFYERYKNYRFSRVT——-—= === === == e e
UGT14D1 171 YYDYLFRHIG-—--—-——————- EPDVHSYLPSLMS-TTGDVMTTFERLENHRVAEAMATAMYKMFDSEKATYRKHFGDEl - —————————————- PDWR
UGT14C1 170 LYDGTVAAIG———-————————- EPIDFSYVPGSMS-KSGEKMSLFEKLENYRLSMASSRMQYGQWDKETE ' YKKHLGNDl ——————————————- PHWR
UGT14E2 174 FYDAVMDYIG---—=—=—————- EPLDYSYVPSGFS-VTGDVMTMAERYENWMVVKE INTALHDMFDGEMKSYREFLGEDL-—=—==—=—=————— PNWR
UGT14F1 174 HYDFMLPHIG---—====—=——- EPEDFSSVPTLSS-KVGEEMSMTEKWENYRLVAETKASLAKLFDAETRIYRESFGSDl -—=—==—=——————— PDWK
UGT15A2 221 HHTQMSRWIG--——=—==—=——- EPSSPTVLPSMIS-SFGDDMNFWERLGNTLGDVFFTLF-—---- VDMPRMTSFSDPERK--————==—=————- IDFY
UGT15B1 175 HDYRFAELIG-—---—--—————- EPVS--—-PRYFT-NFGNIMNFQERLTNTISYYLGQIL——--- I AFPNWKTLQDPSKD——-———————————- LLVE
UGT15D1 142 HDVYLSKAIG---———=—————- EPVMPSVVSDVCS-PFGDKLSLLERAFNAFAVPY IDIV—-———- LGYPVHNTLSAPYTE-——=——————————- IDIR
UGT15E1 186 FDYNMVKSIG---—=—=—————- EPLMLSTVPLPTS-EYSDRMSLPQRL INAINPLIFDNL-=-—- IPKNKYRSYRPPYAP——————————————— INTK
UGT15C1 171 YEPITLGALG---—=—==————= DTVMTSHIPNLMA-QSSDKMSLCERMLNTL IQAMLNVYG----MTPEYYQSYTNPEKK--====—=——————— 1YTL
UGT18A1 176 RLNAITNALG---—-—--————- EPSFLHYLPSPSS-SFNANMSLYDRFNNFWHKILSSSTFGELFDRQYADVYRLTNGKAR--—==-—=———————- HWK
UGT18B1 175 RLNALAPVLG----————————- EPSFLHYLPAPTS-QYGHEST I FDRLNDVWHK IWSSYGFAQLFEMQYQQVSKLTNGKVK-=-————=———————- HWK
UGT18C1 175 RLIAITDPLG--=-—====————- EPSSLHY IPAPSSDNFGSSASIFDRINDLYHKYVFGSGYST IFDWQYNQIARLTHGKVR-=—==—=———————- HWK
UGT18D1 173 KNVPGSHAIG---—=—==————- EPSLLNYAPSLYT-NFGSDQTVWDRIQDITAFTSFHYAFSNLFERQYRQAYDLLNGDVR-=======—=————- TWR
UGT18E1l 168 RCGAASYAVG---—————————= EPIPLNYLPTEGS-NYGKKSSAIDRLSDMLGLTGYHFQFGILFDKQYDQAYRLTGGNVR-=—==—==——————- TWQ
UGT18F1 173 RFVPYNEAFG---—-———————- QPSTVGY 1PQQGS-QLAPEAGFLDRLNDVYRNYFYTLTMKRASQLOQNTFIEKAIGRPVP-——-—=————————— NWK
UGT19A1 175 MRDIVNEALG----————————- I1SSQLQDASILSD--YGNSIPFYGIRRNLKFHSAWRNFFEVQSKTLEPLFETTSSFEN-———-———————————————
UGT19B1 169 PMDVVPITLG--—-—=—=—————- ISDTLNTPSLLSD--YGSYLSFFEKRRNLKFLSGMLNFHEMQDSMISPLFKKYYGLKKP——====—=———————- TG
UGT25A1 156 —=——-—- e ATVLY--PKGDDSFFNRLFHLIRHTYN1YFVAPRLMEKYNNLLLETFGPTFP-====—=—==————— SAE
UGT25B1 163 IFLPHIVSAG---—-———————- LPTVASVYGTSLY--PEHDSSLYDKIFNLIRLTYYHYAISPDMDRKYNNL ITKRFGNNFP--—=—————————— DVG
UGT25C1 165 LMSIQTVTIG---—-—==————- LPNIASQVVPLFY--TFDLATLSGKLWNL ITWAHINFHQIPTLRKEQELLFQKVYGPSFS-----—=—=————- INE
UGT25D1 177 1LDRQSLAAG----————————-— MPNSPAVTQAIFE--AEDLTTYWGKFRNFLNWAHITL I INPYCEKHQSEV IKKHLGENFD-——————=—————— TSN
UGT21A2 168 FAAPVYDFTG---—=—=—————- LPMPTSTVAFAAD-LSISPT-YTERARNLFVAVLTKLEFTLLNNRLQAHFQHKFGEHFP-—=—=——=——————— SLY
UGT21B1 148 MSVSMRDSLG---—=—==—=——- IPTPSSLIPFMST-LDATPAPFWQRAKNFVLQMAHIRDEYRDVVLTNDMFKKNFGSDFP === === === ———— CVE
UGT2A1 176 ASTVEKHCGK---—-———————- VPFPPSYVPAILS-ELTDQMSFADRVRNFISYRMQDYMFETLW-KQWDSYYSKALGRPTT—-—==—=——=————- LC
UGT2B1 178 GYRCEKFSGG-—---—-——————- LPLPPSYVPVVLS-ELSDRMTFVERVKNMLQMLYFDFWFQPFKEKSWSQFYSDVLGRPTT——-——=————————- LT
UGT1A1 177 CG-IDYEATQ-———————————- CPKPSSY IPNLLT-MLSDHMTFLQRVKNMLYPLTLKY ICHLSI-TPYESLASELLQREMS-——-——————————- LV
UGT35A1 171 DTHIDELMGN--======——=——- 1S-PLSYNPLLLS-SRTEQMDFKDRVMNVFEASVMWLHKRIVHLPSQRDLYAKYFPTARK-=—==————————— SLD
UGT35B1 160 DWNIDALVGN---—====——=——- ES-PLSYTPLATG-GLTDRMTFLERLSNFVDTTVAWLNYRFVHMSEQEKMYAKYFPEASKR---—=—=————- VQLT
UGT31B1 184 AVAENFETMG---—--—-——-- AVSRHPVYYPNLWR-DKFSGLNVWKQSMKCTLSWRYRMNLVNWPDEQNALLKRQFGESTPTl—--——=—=—=——————- Q
UGT31C1 164 ATAENFETMG-—---——--———- ATSRHPRYYPNLWR-FNFGPLSVWDGVRELYTELRLQREFGLLADRQDALLKRRFGPEAPGL-——-——————————- R
UGT31A1 170 GTAENFETMG-—-=—==—=———- AVARHPVYYPNMWR-DRFKGLSVWQTVRQVFTE IRLYMEFSQLDADQSAMMKRQFGSKVPDV-=—=——————————- D
UGT32A1 159 AIPENFETVGG-----—-———- EVARNHIKHPNIWR-SDFS----KSNFEQLMTENYLKNEWALLEKEQENMLKRDFG-YHHDM-=—==—=———————- C
UGT76B1 141 SKFHVLREK-—---=—=——- GYL--SLQETKADSPVPELP-YLRMKDLPWFQTED--PRSGDKLQIGVMKSLKSSS----GlIFN-==—==—=—————— AlE
UGT76C2 144 PSLPLIRTK-—==—=——- GYLPVSVLESEAEDSVPEFP-PLQKRDLSKVFGEF--GEKLDPFLHAVVETTIRSS----GLIYM-==-—=—=—=—————— SCE
UGT76F1 147 TAFPLLIDK-—==————- GYLP--1QGSRLDELVTELP-PLKVKDLPVIKTKE--PEGLNRILNDMVEGAKLSS----GVVWN-—=—-—————————— TFE
UGT76D1 139 CVLMENQSN-—---——-——- GLLPPQDARSQLEETVPEFH-PFRFKDLPFTAYGS--MERLMILYENVSN-RASSS--—-Gl IHN--=—==———————— SSD
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UGT76E1
UGT78B1
UGT78C1
UGT78D1
UGT85A1
UGT85B1
UGT74B1
UGT74F1
UGT74D1
UGT74E1
UGT74C1
UGT74A1
UGT75B1
UGT75D1
UGT75C1
UGT75A1
UGT71A2
UGT71B1
UGT71C1
UGT71D1
UGT72A1
UGT72D1
UGT72E1
UGT72C1
UGT73Al
UGT73B1
UGT73C1
UGT73D1
UGT89B1
UGT89C1
UGT89A2
UGT93A1
UGT93B1
UGT91B1
UGT91C1
UGT91A1
UGT102A1
UGT102B1
UGT51B1
UGT51C1
UGT51A1
UGT81A1
UGT81B1
UGT31D1
UGT72B1

144
149
147
151
158
162
144
143
146
140
141
138
145
161
152
146
135
142
163
154
151
147
139
145
151
167
158
162
155
130
162
135
142
150
152
159
135
140
256
282
253
213
144
165
149

All subfamily UGTs, 03-07-2002

SVLSRVNAE--—-————- SFLLDMKDPKVSDKEFPGLH-PLRYKDLPTSAFGP--LESILKVYSETVN-IRTAS-—--AVIIN--=——————————— STS
VYTDEIRSR---————- FAEFDIAEKAEKT IDFIPGLS-AISFSDLPEEL IMEDSQS I FALTLHNMGLKLHKAT ——==-AVAVN- === —————————— SFE
LYTDLIRS--———————————————— NKETSLKIPGFSSTLSIND IPPEVTAEDLEGPMSSMLYNMALNLHKAD----AVVLN-————————————— SFQ
LYTDLIRET--——-——- IGLKDVS--MEETLGFIPGME-NYRVKD IPEEVVFEDLDSVFPKALYQMSLALPRAS----AVFIS-————————————— SFE
LHFYLFIEKGLCPLKD-ESYLTKEYLEDTVIDFIPTMK-NVKLKDIPSFIRTTNPDDVMISFALRETERAKRAS———-AIILN-—=——————————- TFD
LHYGELVERGLVPFRD-ASLLADDDYLDTPLEWVPGMS-HMRLRDMPTFCRTTDPDDVMVSATLQQMESAAGSK----ALILN--=-=—=————————— TLY
-LRKFSNGDFPLPADP-—————————— NSAPFRIRGLP-SLSYDELPSFVGRHWLTHPEHGRVLLNQFPNHENA---DWLFVN--——=————————- GFE
YLSYINNGSLTLP--—-——————— === —————— IKDLP-LLELQDLPTFVTPTG-SHLAYFEMVLQQFTNFDKA---DFVLYN-————————————— SFH
-YIHFLRGEFKEFQND--——-—————————— VVLPAMP-PLKGNDLPVFLYDNN-LCRPLFELISSQFVNVDDI---DFFLYN-==—==———————- SFD
-YYHVFKGSFSVPSTKYG-————————- HSTLASFPSLP-ILNANDLPSFLCESS-SYPYILRTVIDQLSNIDRV-=-DIVLCN-=-==—————————- TFD
-YYHINEGTYDVPVDRHE--——————- NPTLASFPGFP-LLSQDDLPSFACEKG-SYPLLHEFVVRQFSNLLQA---DCILCN-=-===————————- TFD
-YYHFSQGRLAVPPGAAADGSDGGAGAAALSEAFLGLP-EMERSELPSFVFDHG-PYPT IAMQATKQFAHAGKD-—-DWVLFN- === === == ————— SFE
YTHFMGNK--—— === == ————— - ————— SVFELPNLS-SLEIRDLPSFLTP-SNTNKGAYDAFQEMMEFL IKETK-PKILIN--=——————————- TFD
YHYFNGYEDAISEMANTP--———————- SSSIKLPSLP-LLTVRDIPSFIVS-SNVYAFLLPAFREQIDSLKEEIN-PKILIN--=—==———————- TFQ
YYYFNTSYKHLFD—---———————————- VEP IKLPKLP-LITTGDLPSFLQP-SKALPSALVTLREHIEALETESN-PKILVN-==—=————————- TFS
YYRFTNFANYFKN-YDSQ--———————- DQIIELPGLP-SLSSSDFPSFVFDDVKSNDWAVESIKRQIEILNSEEN-PRILYN-=———————————- TFD
LHVQKIHDE-—————————— ENFNPTEFNASDGELQVPGLVNS-FPSKAMPTAILSKQWFPPLLENTRRYGEAK-=-==GVI IN- === === ——————— TFF
FHVQSLYDE-—--——————- KELDVSEFKDTEMKFDVPTLTQP-FPAKCLPSVMLNKKWFPYVLGRARSFRATK--=-GILVN--=——————————- SVA
KYLPERHR--———-——————- EIKSEFNRSFNEELNL 1PGYVNS-VPTKVLPSGLFMKETYEPWVELAERFPEAK--=-GILVN--=———=———————- SYT
QYLADRHS———-———————- RDTSVFVRNS-EEMLS IPGFVNP-VPANVLPSALFVEDGYDAYVKLAILFTKAN-===-GILVN-=-==—————————- SSF
IYVPILDK-————————————- EVEGEFVLQKEPMKIPGCRPVRTEEVVDPMLDRTNQQYSEYFRLGIEIPTAD----GILMN--—=—————————— TWE
VYLPVLDT---——————————- VVEGEYVD IKEPLK1PGCKPVGPKELMETMLDRSGQQYKECVRAGLEVPMSD----GVLVYN-————————————- TWE
LFFPTLDK--—-——————————- DMEEEH I IKKQPMVMPGCEPVRFEDTLETFLDPNSQLYREFVPFGSVFPTCD----Gl IVN-————————————— TWD
VYMASLDK---——————————- QELYKQLSSIGALLI1PGCSPVKFERAQDPRK--Y IRELAESQRIGDEVITAD----GVFVN-==—=—=———————- TWH
NSVRLNK-P-——————————- FKNVSSDSETFVVPDLPHEIKLTRTQVSPFERSGEETA-MTRMIKTVRESDSKS--YGVVFN-———=————————- SFY
HCIRLP-——————————————— KNVATSSEPFVIPDLPGDILITEEQVMETE---EESV-MGRFMKAIRDSERDS--FGVLYN-——=—————————— SFY
HIMHONHEF-——-———————- LETIESDKEYFPIPNFPDRVEFTKSQLP-MVLVAGD---WKDFLDGMTEGDNTS--YGVIVN-————————————— TFE
HNIHLHSPH-——-———————- LS-VSSAVEPFPIPGMPHR IE1TARAQLPGAFEKLAN---MDDVREKMRESESEA--FGVIVN-——=—————————— SFQ
NTLWIEMPT-——————————- KINEDDDNE I LHFPKIPNCPKYRFDQISSLYRSYVHGDPAWEF IRDSFRDNVAS--WGLVVN-===—————————- SFT
——WINK-——— - ——— VADAFSIKSISFLP-———————- INAHS I SVMWAQEDRSFFNDLETATTES--YGLVIN--=—=—=————————- SFY
QFCFENID-———————————— LIKSTDPIHLLDLPRAP I FKEEHLP--SIVRRSLQTPSPDLESIKD-FSMNLLS--YGSVFN-——=—————————— SSE
NVERYCFQV-——————————- FSALNTAGDFWEQMGKPPLADFHFPDIPSLQGCISAQFTDFLTAQNEFRKFN-=—=-NGDIYN-—-=——————————- TSR
NADAFGLQC-——--——————- VAISYNVG--WLDPGHRLLSDYGLQFLP-PDACMSREFVDLVFRMEEEEQGAPYV--AGLVMN-——=—————————— TCR
GPASVMIQGH-—--————- DPRKTAEDL 1VPPPWVPFETNIVYRLFEAKRIMEYPTAGVTGVELNDNCRLGLAYVGSEVIVIR-—===————————- SCM
-PSSSLIE-——-——————- EIRSTPEDFTVVPPWVPFKSNIVFRYHEVTRYVEKTEEDVTGVS--DSVRFGYSIDESDAVFVR-————————————- SCP
PPGFEEYR-—-——————————- TSPADFMKPPKWVPFETSVAFKLFECRFIFKGFMAETTEGNVPD IHRVGGVIDGCDVIFVR-—=——=———————- SCY
REPGLPLPV-——————————————————— MPFHYAEDKRALRRFQVSERTYDALMYP--HGQT ILRHAQRFGLPERRRLDECL - ———===——=————- SPL
REPDMPLAV-——————————————————— MPFEYGTSDAARERYAASEK1YDWLMRR--HDRV IAEHSHRMGLAPRQKLHQCF--——==———————- SPL
RTRAYP-— - HAFVVPEQKRGGSYNYLTHI IFENVFWKG I SGEVNKWREQVLMLPKTNLERLEQ---====——————- NKV
RTRAYP——— - ——— HAFFVPEQKKGGSYNYLTHVLFENIFWKG I SGQVNKWRVEELDLPKTNLYRLQQ--==—===—————~ TRV
RTRAYP——— - ——— HAFIVPDQKRGGNYNYLTHVLFENVFWKG I SGQVNKWRVETLGLGKTNLFLLQQ--=-=—===—————~ NNV
GTSPRIVHQS—--————-———- NFAATSTFIARETAQGLMKYQPDI 1 1SVHPLMQHVPLRVLRSKGLLKKIVFTTVITDLSTCHP————————————- TWF
GTSPKWIHKS--—-———————- YLSALAAYYAKEIEAGLMEYKPDI I ISVHPLMQH IPLWMKWQGLHKKVIFVTVITDLNTCHR-——==—=—=————- TWF
GLAENFDAAG---————-——————————- AVARHPVHYPN IWRSSFSGEAAGALSEWRLLNEFELLASQRSNELLKQQFGLDTP-———===——————- TIR
LHLPKLDETVS-————————————- CEFRELTEPLMLPGCVPVAGKDFLDPAQDRKDDAYKWLLHNTKRYKEAEG-===1LVYN-==——————————- TFF
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UGT77A1 162 IRTDALREDVG----————————- DQAANRVDGLL I SHPGLASYRVRDLPDGVVSGDFNYV INLLVHRMGQCLPRSAAAVALN—————————————— TFP
UGT8 164 YPAEVGAPAP--——————————————- LAYVPEFNS-LLTDRMNFLERMKNTGVYL I SRMGVSFLVLPKYER IMQKYNLLPAK-————————————— SMY
UGT84A1 159 YHYQDGSVSFP-----——————————— TETEPELDVKLPCVPVLKNDE IPSFLHPSSRFTGFRQA I LGQFKNLSKSFCVLIDS——=———————————— FD
UGT84B1 142 YRYYMKTNSFP--————————— - —— DLEDLNQTVELPALPLLEVRDLPSFMLPSGGAHFYNLMAEFADCLRYVKWVLVYN- === ———————— SEY
UGT88A1 151 FYLPTIDETT---=—=—————————- PGKNLKD IPTVHIPGVPPMKGSDMPKAVLERDDEVYDVF IMFGKQLSKSS———=Gl I IN- === —————————— TED
UGT90A1 157 ISVFKHELFTE---——————————- PESKSDTEPVTVPDFPWIKVKKCDFDHGTTEPEESGAALELSMDQIKSTTTSHGFLYN-————————————— SFY
UGT79A1 153 TCPARVLEPKK----———————- YPSLEDMKKPPLGFPQTSVTSVRTFEARDFLYVFKSFHNGPTLYDRIQSGLRGCSAILAK—————————————— TCS
UGT79B1 152 LVPSAEREVID-----—————- GKEMSGEELAKTPLGYPSSKVVLRPHEAKSLSFVWRKHEAI GSFFDGKVTAMRNCDAIAIR-————————————— TCR
UGT22A1 213 IMDAVSYNLG----————————- IPAPSSYVPTIIEENDNGDKMDFWQRTFNLYMKIGSILIHRYGTDGTTEVFRKY IPDFPNVR-———————————————
UGT23 174 KLIRPGQISG---=-=-———————- LPTLPSYVPSVEENPNHDRMSFFERMSNVYKFFQS IVVHYLQD IHVLNLFRKEVSSDFPS——————————————— 1A
UGT52A1 225 FFNAFTMPFTR-—-————————- TRTYPNPFAPFASHQOMGGVFNLATHVMMEKVLWQP 1SGQINQWRTETLK IPPWNSSVSIN-————————————————
UGT86A1 161 YHMDLLISNG-------——- HFKSLDNRKDV IDYVPGVKA I EPKDLMSYLQVSDKDVDTNTVVYR I LFKAFKDVKRADFVVCN= === —————————— TVQ
UGT87A1 132 INSDLLASHG------———==--- HFP IEPSESKLDE VDY IPGLSPTRLSDLQILHGYSHQVFNIFKKSFGELYKAKYLLFP—————————————— SAY
UGT92A1 164 RSIWLNLPHK----————————————- ETKQDQFLLDDFPEAGE I EKTQLNSFMLEADGTDDWSVFMKK I IPGWSDFDGFLFN-————————————————
UGT83A1 160 FSIQKLIDDG---=-—=————-- L IDSDGTVRVNKT 1QLSPGMPKMETDKFVWVCLKNKESQKN I FQLMLONNNSIESTDWLLCN-————————————— SVH
UGT82A1 141 QAIPELVRTGLVS--———--- QKGCPRQLEKT IVQPEQPLLSAEDLPWL I GTPKAQKKRFKFWQRTLERTKSLRWILTSSFKD-————=———————— EYE
UGT80A2 269 EIPIQRNQMKDI1YSLLPACKEPDPDSG ISFKADAT IANPPAYGHTHVAEALKIP IHVFFTMPWTPTSEFPHPLSRVKQPAGYR-——————————~ LSYQ
UGT9 172 SAWANQSPSP----=————————————— PSYLPVAGTGLTDDLTFSQRLYNVASYFKQLY IHQHIVQPRIDAVFQKYYPGVES——————————————— TF
UGT24A1 171 LMDFVAETVG----=———————- VP 1 1PSYVPPLMMESDDEMGFFFRMKSF IGHTLMTVLHRRMTSNGETQ I FRDELNDPNFP-————————————— HTM
UGT26A1 121 MLRHDETGFS----=—-———————— o ————— QLFLDRVQNTLWHLSLLDFVNLPQNLLVDENLFYREFVGADQDD-————————————— LWD
UGT20A1 171 1YRPQAEALG------————mmmm VHLPYSYVPELFAHFSDKMSFFQKV INILIGQATSFVLDVFVQGFQSRIFGFEQGLG-——————————————————
UGT104A3 133 LHYIPMRPNG-----———————————————— QLLPRVPGPLVRTGMAVYDWMCWRMNKKAEDRQRRELGLPTATVASPRRIAE - ——————————————— R
UGT106A1 116 VVPEYRRRTG-------—————————— RVIPTFNVMTDFCLHK IWVHENVDKYYVATDYVKEKLLEIGTHPSNVKITGIPIR-——————————————— P
UGT106B1 116 VMSVLTEQFN---——————————————— INIPVATVMTDYRLHKNWITPYSTRYYVATKETKQDF IDVG IDPSTVKVTGIPIDN-————-——— - —————
UGT103A1 137 HLPPVHPKFN---—-—————————————— VPEQMPLAMRKLLWRC I ERFKLDRTCAPD INAVRRKVGLETPVKR IFTQWMHSP———————————————— 0
UGT105A5 107 AVRSMAEKLG----————————————- IPYRYTVLSPDHLPSEQSQAERDMYNQGADRLFGDAVNSHRAS IGLPPVEHLYDYG-————————————————
UGT10 184 SHCFIAESKG------------- YPILNLYKNSVCYFQEMIAQLGLPAVSSLVSSRHRLLDEPITNIFRTDYTIKKRFKNFPN=—————————————— VN
UGT27A1 167 SFKGFSRNYA-——————————————— IMVPNFLPYSMSNFT IEKYWHRVVSTVDWFGSAF I TGAVAGFAQKWALRS I IPFPFFS—————————————— FY
UGT101Al 113 TSYPARVLAR--——————————————- RWGVPAVSLSPNLVAWKGYEEEVAEPMWREPRQTERGRAYYARFEAWLKENG I TEHP-———————————— DTF

consensus 401 - -
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UGT13A3 243 DHINGAAYYFINSNQYLDYPSPTLPKTVFIEGGMQVNTNK-HGK--——- VKLEKEWDDL{ENLR-——=—-- KQN“L SIEeSINAFSCDMPDEFKESFLKVFASM
UGT13B1 283 DEFTGVAFNLINSNQY IDYPSPALPKTVFVEGMQVNTN--EAK----- TKLSDEWNNI[ENIR-————- KQNWYL ISJgeSNAFSSEMPEEFKKSFLYVFGNM
UGT16A1 229 EVLPEASFILTNQIPLLDFPAPTFDKIVP I{@GLSVKTE--KKN-—--- LKLDEKWSKI®GIR---—-- KNN\YF IS]geSNAKSVDMPDEFKNSLADVFKSM
UGT16C1 247 EVLPEASFIFTNHIPLMDFPAPTFDKIIP1{EGISVKTQ--KKS-—--- LELPEKWNKI{®GLR---—-- KKN 1 LVSIZeSNARSADMPEHFKQNVLKVAESM
UGT16B1 242 EILPESSFLLTNHIPVLEFPAPTFDKIVP1{€GISVNKN--KET----- LKLEHYFDTMVSMR KKN\Y I 18]geSN | KSMDMPDEYKKSLAELFQLM
UGT16D1 258 EVLPEASFIFSNHIPVLDFPSPTFDKIIPIEGGFTVKTN--EKS————- LKIDKKWDALI KKNvLISFGSNAKSKDMPEEYKKTLLRVFSSM
UGT17A1 253 E[@MRLPAYMFTNSNPILDFPYPRPSKFIEIEGIAADEK--KHD-———- EVLPESYDHI NRTWL ISIZERINAKS I FMPDHMRRSL 1 IALGMM
UGT17B1 251 E!SRKNAYMFVNSNPQMDIPSPRTSKFIEI G1SSGPV--KQ--—--- ERLPEEYDR KKNWYL 18] TNAKSMFMSDDMKESL IKTFESM
UGT14A1 253 -VLPKVCMYYLFN--FLGHK--VIQKTVAIEGISYNMGKIKSQ--—--- KLDDHWDV1 NNNML IS|geSMVKSSTMP I DWKMN I LKV IKSE
UGT14D1 242 DELPAASLYFTNSNPYLDFPRPILQKTVSIEGISVDTKKIKSQ--——-- ELDKEWNHI NLNML ISJgesM I HSSHMLDDAKKNL 1KV 1 KSE
UGT14C1 241 DEMPSSSVAFTNSIPYVDFPRSITQKTVPIEGISVDMEMIKSQ-———-- KLSIEWST PHNML 1 8ZeSMVRSMDMPLKWRNGLLERIKSE
UGT14E2 245 E[MLSSASIFFVNANPFLDFPRAVLQKTVPIEGISINLKWIKEQ--———- KLTKDWEDI TKTHL ISEERMVKSAYMPK IWRNGLLEV I1KSM
UGT14F1 245 E[MMSSASLYFTNSNPFIDYP---———————————- HFQQIKSE------ KLNKEWEE QKSML ISIgeSNVPSDKMPAAWKAG I FET IKSM
UGT15A2 287 EMSVRAPFMFMNSNPYLDYARPILTKTVLIEGISVYNVTQLKQK-=——-- KLNEKYDK1ISER QONILISIgesM I FSKDMPDVYKNTLVQV IKSF
UGT15B1 237 SEYHRAPYVFINSNPY IDFPRPLLSKTIEIEGI TVDVKKLKSE--——-- KVDEKWDNI PHNYL ISIZeEMFKS 1 YMPDFYKENMVKVMKSF
UGT15D1 208 TIEPEASFLFLNSNPFLDFPRPTLTKTVEIEGITVDLNQLKSQ--——-- QLDSKWSDI EKTMLVSIgeNVFFSKDMPLENKKY IANSMTEF
UGT15E1 252 SIEPFCSAVFTNSNPY IDYPRATLEKNVQVEGISVDIDKLKSQ--——-- KVSNEWDA PKTIYLVEIZES IMLSKDMP INNKI T IATVLGKF
UGT15C1 238 EKLSEASFIFMNSNPFLDFPRATITKNIQIEGISVNLDTLKSS-—--- GKLTEEWDQI EKTLLVSIRERV 1 LSQDMPFAYKVGLTNEAMKQL
UGT18A1 247 QILNDVTYHFSNSNPYLDFVIPTIAKVIPIEGYTMDYKQVPP--————-- VSKDLDTI SST“FISMGTMISAKYMPDEYKQSMIDFFKDN
UGT18B1 246 DIIHDVTYHFSNSNPYLDFVIPTIPKVVPIEGI TVDHDYWSTN-———- GNHSELLEH KHNvFISFGSMVRSVDMPKEFKKSMMKVFSDH
UGT18C1 247 KILKDVTYHFANSNPYLDFAAPTISKVIPIEGYDMDKSIQTK-——————- IPDEFDSI SLTYYVSIZEeSMVKAKFMPESYKEAMLRMFTAN
UGT18D1 244 EILQTATYFFYNNNPY IGFAMPTLEKSVEI{@GFTIDPPHD-—-————- LSLNEEFDKL KST\YL ISJgeTVVQSADMPENFKSGL IKMFAKL
UGT18E1l 239 EILQSSTFFLTNSNPYLSFSTPTISKVIQIEGFTIESFKT-—=————- TTLDEEFNKI NNT ILVSIZETV 1QSSDMPDDFKTGL I EJFRRM
UGT18F1 244 DEVTRSPIYITNSNPYLDFAVPTTATIVHVEGITIDLEKMRHY -—--- AALTEEYENIFAER IRSYEMPDNFKAG I INMFKSL
UGT19A1 241 —!LRFSNLMFLNTHELADAHRPWSRRVHEI GISFKFPM—————————- PLKNEY INLENKY = ———-- NSHILVSIEET TTPSFLMPEKYKNTLINTFQRF
UGT19B1 238 EIMRQANLLFYNIHEGSDGMRMRGRRSFDIEGIAFKDQK--———————— NLTMEYQTL{®SDP-——--- RPKNLVEIZETAATSSHMPQNLKNSLMTRAMKQM
UGT25A1 209 EIERNVDIILVNSNEI 1EKPRPVSHKIKY I&GMGKKKAQP-—-=—=——-— LNKEFND I{BATS————- NKGAYL FSIZETOVATSKVP IEIRKNFVTRFKHF
UGT25B1 234 TIERGIDI1FVNSHDFLEQQRPMSPKIKY IEGMAIRKAKQ-——=—————- LPDEFEKI{BSVP-—-—- KSAYYLFSIZETOQVPTAKMPLP IRRNFVGRFKKF
UGT25C1 236 VIDK-VDLSFVNSNEIMETPMLINHRIQY IEGINLKTPKP-—==—————- VDHHLDNL{BSKS----- SNGTIIFSIEETQ 1 PGAVYPRYAVRNFVKVFKKY
UGT25D1 248 LIES-LDLAFVNSNELIETPRVSSHKIKY IE&GINLKKSKDR————————- LDEEVEKVITQKP--- IGNGI\JVFC|g&TQVPSSLFP I EVRRAFAQRAFRHF
UGT21A2 238 SVTSDVDVIFVATDEIIDISTTTLONIVHVEGLGYDDDV-———————- AEMDNVFASEMSKGK---E--GYI YFSLET FANTTKIDSKVMRTVLD IVKKF
UGT21B1 219 FEAKTSDLIFVSTDELLEIQAPTLSNVVHI{EGLGLSSEG---—----- GGLDEKFVKIMEKGK ILFSLETIANTTNLPPT IMENLMKITQKF
UGT2A1 246 ETMGKAEIWLMRTYWDFEFPRPYLPNFEFV@GLHCKPAK--——-—————- PLPKEMEEFVQTSG----EHGWY]VFELES--MVKNLTEEKANL IASILAQI
UGT2B1 249 EMMGKAD IWL IRTFWDLEFPHPFLPNFDFVEGLHCKPAK-————————- PLPREMEEFVQSSG----EHG --MVKNLTEEKANVVASELAQI
UGT1A1 246 EVLSHASVWLFRGDFVFDYPRPIMPNMVFIGGINCVIKK--———————- PLSQEFEAYVNASG----EHGI --MVSEIPEKKAMETAEQLGRI
UGT35A1 242 EVLDSFALMLLGQHFSLSYPRPYLPNMIEVEGLHLQQKRKY-——————- QPLAKELSEFVEQS 1YFSMERIN IKSKDLPPSTRKMLMETFASY
UGT35B1 233 DENRNFSLVLLNQHFSLSFPRPYVPNMIEVEGLHISHKP--—-————- APLPKDLEEFIQGSG----EHGYI' YFSLIESNVLSKDLPADRKEL I LKTFGSL
UGT31B1 256 EMRNRVELLFVNTHAIFDNNRPVPPSVQYLEALHLH---DKRP--—-- DSMYGMVREFEDNA-—---- TTGA1YVS]geSA | SSEDMEPEF I EMLLRVFEKL
UGT31C1 236 EMRSRVRLLFVNVHSVFDNNRPVPPSVQYLEGLHLH---DRRA-———- EPLSEAVARFEDES—---- RRGvgY SRS GL ATEDMDADMAAAL LDFKMM
UGT31A1 242 RKNVHMMFVNTHPVFDNNRPVPSNVQYLEGIH I DPAVTSVA-———- DEIDNDLAEFEENS ——--- TMGIWYYVELEESVRVSDMDSNMLNVFVETFRSI
UGT32A1 227 QEKSRVLMLFINVPAVFDNNRDVSNNIQYLEGIHLK----KPR-———- TVRDSRLLSFMEKH-—-—-- HI-1\YASIEENSG I DVLNMDANL TAEFVRVENSI
UGT76B1 209 DEET---DQLDEARIEFPVPLFCIGPFHRYVSASS-SSLLAHD--=—=——-- MTCLSWHEDKQ----ATNSYI YASLESIA-SIDES----EFLEIWGLR
UGT76C2 214 EMEK---DSLTLSNEIFKVPVFAIGPFHSYFSASS-SSLFTQD--——-———- ETCILWEDDQ----EDKSYI YVEILES] V—NITET————EFLEIMCGLS
UGT76F1 215 DMER---HSLMDCRSKLQVPLFP1GPFHKHRTDLP-PKPKNKDKD—---- DDEILTDWENKQ--—-APQS\AYYVSIgENIL A-A1 EEN--—-EFFEIIRWGLR
UGT76D1 208 CEEN---SFITTAQEKWGVPVYPVGPLHMTNSAMSCPSLFEEE---—=——-- RNCLE EKQ————ETSSUIYISMGSLA—MTQDI————EAVEMEMGFV
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UGT76E1
UGT78B1
UGT78C1
UGT78D1
UGT85A1
UGT85B1
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UGT74A1
UGT75B1
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UGT75C1
UGT75A1
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213
222
211
222
238
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214
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211
211
212
218
207
234
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212
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219
215
207
211
221
231
226
230
227
185
230
205
211
227
224
231
199
204
319
345
316
289
220
233
217
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ClES---SSLAWLQKQLQVPVYPIGPLHIAASAPS--SLLEED----—-—-~ RSCLE NKQ————KIGSW;YISLGSLA—LMETK————DMLEMMWGLR
EID--P-11TNHLRSTNQLNILNIGPLQTLSSSIPP-——=———=——————- EDNECLKWBOQTQ----KESS YLSFGTVI—NPPPN————EMAALASTLE
DRDP-LINKDLQ-KNLQKVFNIGPL-VLQSSRKL-========—=——= DESGCI1QWEDKQ----KEKS YLSFGTVT—TLPPN————EIGSIAEALE
E--P-TLNYNLR-SKLKRFLNIAPLTLLSSTSEKE-—-—==—=——- MRDPHGCFAWMGKR----SAAS YISFGTVM—EPPPE————ELVAIMQGLE

EH----DVVHAMQS I LPPVYSVGPLHLLANRE I EEGSE I GMMSSNLWKEEMECLD
EK—----DVVDALAAFFPPIYTVGPLAEVIASSDSASAGLAAMDISIWQEDTRCLS
EETQDCENGESDAMKATL 1GPMIPSAYLDDRMEDDKDYGASLL--KP-1SKECME
DLHE--EELLSKVCPVLTIGPTVPSMYLDQQIKSDNDYDLNLF--DLKEAALCTD
EVEV--LQWMKNQWPVKN IGPMIPSMYLDKRLAGDKDYG INLF--NAQVNE-CLD
EEK————-KWIKSVWPVLN IGPTVPSMYLDKRLAEDKNYGFSLF--GAKIAE-CME
EPKV--VKWMNDQWPVKN I GPVVPSKFLDNRLPEDKDYELENS—--KTEPDESVLK
ETEV--LAGLTKYLKARAIGPCVPLPTAERTAGANGRITYGAN--LVKPEDACTK
EPEA--LTAFP-NI1DMVAVGPLLPTEIFSGSTNKS——=—=————- VKDQSSSYTL
EPEA--MSSVPDNFKIVPVGPLL----- TLRTDFS-—===———-—- SRGE---YIE
EHDA--LTSVE-KLKMIPIGPLVSSSEGKTDLFKS—--——————- SDED---YTK
ELNA--LRVLK-NVTMVGIGPLIPSSFLDEKDRKDNFFAAD----MIESENNYME

EMESHA--1ESFKD--=—=————- PP1YPVEPILDVRSNG-—-————- RNTNQEIMQ
DMEPQA--LSFFSGGNGN---TNIPPVYAVEP IMDLESSGD----—--- EEKRKEILH
ABEPNG--FKYFDRCP----- DNYPTIYP1{€PILCSNDRPN--LD---SSERDRIIT
DIEPYS--VNHFLQE---——- QNYPSVYAVEP I FDLKAQPHPEQD—---LTRRDELMK

EPTT--FGALRDVKFLGRVAK-VPVFP IEPLRRQAGPC-——=————- GSNCELLD
EMQGNT--LAALREDEELSRVMK-VPVYP &P IVRTNQHV--=—=———- DKPNSIFE

DMEPKT--LKSLQDPKLLGRIAG-VPVYP[§PLSRPVDPS—-———-——-- KTNHPVLD
S[EEQVT--1GSFLDPENLGRVMRGVPVYPVEPLVRPAEP-————————- GLKHGVLD
EMETDYVEHYT--KVLGRR-AWAIGPLSMCNRD I EDKAERGKK—----SSIDKHECLK
EMEQAYSDYFK--SFVAKR-AWHIGPLSLGNRKFEEKAERGKK----ASIDEHECLK
EMEPAYVRDYK--KVKAGK-IWS1GPVSLCNKLGEDQAERGNK----ADIDQDECIK
EMEPGYAEAYA--EAINKK-VWFVGPVSLCNDRMADLFDRGSNGN--1AISETECLQF
AMEGVYLEHLK-REMGHDR-VWAVGP I I PLS-GDNRGG——---- P--TSVSVDHVMS

DTK-—--TONSYI'Y INZeSI T-VLSVK----QLVEFRWGLA
DGK————PAGS~“YVNFGSMA—VMTAA————QAREF‘LGLA
F SFGSFG—ILFEK————QLAEVAIALQ

ETK----QAQS

DKR----PEGSYYY I ARESIMA-KLSSE----QMEE IIASAIS
DSK----PPGSYI YVERESLA-VLKDD----QM I EVISAGLK
NSK----QPssva SR V- VLKKD----QL IELISAGLK
GNR————PAKSV“YV ZeTLV-ALSEK--—-QMKE IAVAIS
DTK----PDRSYAYVERESLA-SLGNA----QKEELIRGLL
DSK----TESSYIYVSRETMV-ELSKK----QI1EELARAL I
DTK----ADSSYLYVEIZETLA-VLSKK----QLVELCKALI
DSK————LERS“IYIS!GTHADDLPEK————HMEALTHGVL
DAR----ANKSY1 Y IARERYA-E I SSQ----WMEE 1 SQGLL

NKQ----PDESYLY ISEE&SGG-SLSAK----QLTELIWGLE
DLO----PKESYYVL LIEWG-ALTFE----QTNELAVGLE
DSK————KPSSVNYICFGS A-NFTAS----QLHELAMGVE
DSK-—---KCDSYI YMARETMS-SFKNE----QL I EIJAGLD
DSK - ---EEGSYLYVCLESI C-NLPLS----QLKELGLGLE
DSM----RPRSYLYVELESLC-RL 1PN----QL IELGLGLE
DAR - - - -EDNHAYYVCEEEQV - VL TKE - - --QTLALRASGLE

DDQ----PPSSWYFLCIZESNG-SFSKD----QVKE IACALE
KEQ----PTKSWYFLCIZENMG-GFSEE----QARE IIVALE
DDQ----PESSYYFLCRESLK-NLSAT-——-QINE Ifl0ALE
DDQ————PEAsvvFLCFGSMA—RLRGS————LVKEI‘HGLE
DQQ----PKESYYVERESGG-TLSLE----QM 1 ELAWGLE
DEQ————RERS%FVCLGG—TLTFE————QTVEL N\ GLE

DEEPEFVETVKTRFLNHHR-IWTVGPLLPFKAGVDRGG—-—-——- Q--SSIPPAKVSA DSCP———EDNS~“YVGFGSQI—RLTAE————QTAALaAALE
I[BEDDYLQYVK-QRMGHDR-VYVIGPLCSHI[ESGLKSN----—-- S—-GSVDPS-LLSWEDGS----PNGSJYL YVC|geBQK-ALTKD----QCDALRLGLE
VIEGPYVELLERFN--GGKEVWALGPFTPLAVEKKDS1G—=—==—=———- FSHPCMEWEDKQ----EPSSIYI1 YVSIZeTTT-ALRDE----QIQELIRTGLE

EGEFLDVVAAQPPFQGQRFFAVGPLNPLLLDADAPTTPPGQ--—---- ARHECLEWBDRQ----PPESIYLY SFGTTS—CLHAD————QVAELﬂAALK
EMEPEWIQLLSKLQGKPVIPIGLLPATPMDDADDEGTWLD--——==——=————- IREWEDRH----QAKSIAYYVALETEV-TISNE----E1QGLRHGLE
EFEPEWFGLLKDLYRKPVFP IGFLPPVIEDDDAVDTTWVR-—-——=—=———————- IKK DKQ————RLNSWY SILETEA-SLRHE-——-EVTELRLGLE
EYEAEWLGLTQELHRKPVIPVGVLPPKPDEKFEDTDTWLS—==—==—=—=———- VKKWEDSR----KSKSI{YV. FGSEA—KPSQT————ELNEIALGLE
AQISQSVPALDFPRRALPNCFHYVG--=—=——-- ALRYQPP--—-———————- PQVERS----P---RSTPRIFASLETLQGHRLR—---~- LFQKI&RACA
AQISQLVPELDFPRKALPACFHAVG--———-———- PLRETHA--———=————- PSTSSSRYFTS---SEKPRIFASLETLQGHRYG-—---- LFKTIVKACE
PFLYNVSPTVFPPSMDFPHWVKVVGYWFLDEGEADSYDPPK——————————- PLLEFMEKAKT———DGKKL“YIGFGSIVVSDPKQ————LTEAVIDAVL
PFLYNVSPAILPPSVDFPDWIKVTGYWFLDEGSGD-YKPPE-—————————- ELVQFMKKASR———DKKKI“YIGFGSIVVKDAKS————LTKAVVSAVR
PFLYNVSPTIFPPSIDFSEWVRVTGYWFLDD--KSTFKPPA-—-———=—————- ELQEF I1SEARS---KGKKL\YY 1 G[geNj 1 VVSNAKE----MTEALVEAVM
HKLVTRCYCPSTEVAKRAQKAGLETSQIKVYGLPVRPSFVKPVRP-————— KVELRRE[®GMDE---NLPAWNLLMGGEEGMGP I EATARALADALYDKNLG
HHGVSRCYCPSKEVAKRALVDGLDDSQIRVFGLPVRPSFPRTILN-—=---- KNELRKE[BE I DL---NLPAYLLMGGEEGMGPVQKTALALGDSLYNSKES
QERDNVQLLLLNLHPVYDNNRPVPPSVQYLEGGLHLSQAPSHK——————- LTAALERR[ENES--—-—- VDGATYVSIEERS IDTNS IHAEF 1QMLLESFVQL
E[MEPNAIKALQEPG-LDKPPVYPVGPLVNIEKQEAKQTE-——=—=—————- ESECLKWEDNQ----PLGSYLYVEIRESGGTLTCEQ----- LNELLGLA
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UGT77A1 235 GEDPPDVTAALAEILPNCVPFGPYHLLLAEDDADTAAP——————————- ADPHGCLAWEGRQ————PARGM@Y SIge VACPRPDE-——-- LRELRAGLE
UGT8 232 DEVHGSSLWMLCTDVALEFPRPTLPNVVYMEGILTKPAS-——-—-———- PLPEDLQRWVDGA----QEHGHYLVSIREAGVKYLSED----1ANKLAGALG
UGT84A1 228 SEEQEVIDYMSSLCPVKTVGPLFKVARTVTSDVSGDICKS-——=—=————- TDKCLEWEDSR----PKSSAYY ISJgeTVAYLKQEQ-—--- IEEIAHGVL
UGT84B1 210 EMESEIIESMADLKPVIPIGPLVSPFLLGDEEEETLDGKNLDFCK———-- SDDCCMEWEDKQ----ARSSJAYY ISJgeSML ETLEN-———- QVETIMKALK
UGT88A1 219 ENR--AIKAITEELCFRNIYPIGPLIVNERIEDRNDN-—==——=———- KAVSCLNWEDSQ----PEKS{AYFLCigesil GLFSKEQ----- VIEIRQVGLE
UGT90A1 229 E[MESAFVDYNNNSGDKPKS--WCVGPLCLTDPPKQGSAKP-———————————- AWIH DQKR——EEGRP“LYV I"ETOAE I SNKQ-———- LMELMFGLE
UGT79A1 227 QMEGPY IKYVEAQFNKPVFL IGPVVPDPPSEK--—-—=———————————— LEEKWATWENKF----EGGT\Y1 YCIZEeNETFLTDDQ-——-- VKELELGLE
UGT79B1 227 ETEGKFCDYISRQYSKPVYLTGPVLPGSQPNQPSLDP---=—==————————- QWAE KFN----HGSAYFCA[EeSOPVVNK1D----QFQELCLGLE
UGT22A1 284 EIAANSSLCFVNSDEVLDLPRPTITKAIYVEGLGIPKVSKP———————-—- LDKKFTNIMSKG----- KEGIY 1 IELER]I 1 PFGDLPAAAKEGVLRAIQEI
UGT23 246 EIIRNVSLVLVNTDEIFDLPRSYSSKFVYVEMLEAGKDEN-———-———- VTLPKKQDDYFKKG-—--- KSGSIYFVEIZETVTPFRSLPER IQLS ILNQIQKL
UGT52A1 296 -ETYRMPYLYCFSKYLVPKPPDWSGEIAITEYWTLKNQANSDS-—————-- PPDDLIQFENEESSTENDDIP 1Y ICgeN 1V IDNPTALSLLLIEAIKLSGK
UGT86A1 237 EMEPDSLSALQAKQPVYAIGPVFSTDSVVPTSLWAES-——-————————————- DCTEWBKGR----PTGSHLYVEEER Y AHVGKKE - -~ IVEIHGLL
UGT87A1 204 EMEPKAIDFFTSKFDFPVYSTGPLIPLEELSVGNENRE---—=————————- LDYFKWHEDEQ----PESSYLY ISQERSFLSVSEAQ----- MEEIVVGVR
UGT92A1 230 TVAEIDQMGLSYFRRITGVPVWPVGPVLKSPDKKVGSRS--———=———-- TEEAVKSWEDSK----PDHS\WAYYVCIZESMNS I LQTH-—-—- MLELMALE
UGT83Al 235 EMETAAFGLGPNIVPIGPIGWAHSLEEGSTSLGSFLPHDR---—-—-—-———- DCLD DRQIP————GS“IYV IHENFGVMGNPQ————- LEELMIGLE
UGT82A1 219 DVDNHKASYKKSNDLNKENNGQNPQILHLGPLHNQEATNNITITKTSFWEEDMSCLG QEQ————NPNS“;YISFGS SPIGES————NIQTLELALE
UGT80A2 357 1VDSLIWLGIRDMVNDLRKKKLKLRPVTYLSGTQGSGSNIPHG-———-———- YMWSPHLVPKPKDWGPQ I D{AYGFCYLDLASNYEPPAELVEWLEAGDKP I
UGT9 239 EIERNASINFVNTPPIFDFSRPYMPRVNFI{EAIQCRKPKE-—=-=—=——-- LPKEFTSWISAYP—-—-- DGHYVLETEFTVQWNKSPEHIRQAYLDTFKYL
UGT24A1 244 DEGAKCPLVIVNSNELYDLPRPTLAKVVNIEGLGVGFDSAKP-—-—-—-~ LTGEFKKISETG-—----- KGMIVFSIEESVAAAHDMPLEWKNS I LEIFSSL
UGT26A1 178 LAKTTVPSLLINGDRMLDFPRPLPIHIAFSEELGVSKGKK-——————- LVMEKWLED IIEKP——--- SDGLIVFS!GTVSNTTNMPAQMINSFLGEFGKL
UGT20A1 238 AISQETSSVLINSVPFFDYSMPVSHQFSNIEGI TVDKRDKK————————— LDPYWQSIADSA-——-- ENGFYLVEIEEG IARTVDMTESMQR I FYDSFARF
UGT104A3 196 GSLEIQAYHEVCFPGLAEEWAKWGGQRPFVESLTMELPTD---=—=——-- FDDEVLSWIGQG—-—--- TPPICFGEeSMPVAESPAET---1E11GTACA
UGT106A1 182 QFEESMPVGPI'YKKYNLSPNKKVLLIMAGAHGVLKN--======—=———— VKELCENLVKDD-—---- QVQ

UGT106B1 182 KFETPINQKQWL IDNNLDPDKQTILMSAGAFGVSKG---————=—=———— FDTMITD I[BAKS----ANAQ

UGT103Al 202 GVVCLFPAWFAPPQQDWPQPLHMTGFPLFDESIPGTP————————————— LDDELQRFH®DQG——--——- SRPLVFTQESTEHLQGDFY---AMALRBLERL
UGT105A5 173 ----YTDQPWLAADPVLSPLRPTDLGTVQTEAWILPDERP-—==—=———- LSAELEAFBAAG-———-- STPYYVG SSRPATAD----AAKMAITKAVR
UGT10 256 TEKQQSAAYFVNTDPLLEPPRALPLNV IPVEGLHIDHPKP——-—-—-—-- LFSPWNTTIASAK-=—-- EGLII TQADSSKMSEYHAKAILKBLTNL
UGT27A1 237 DYNRRSSFSFTDMPDPLYPVGARTNDYFSHETYCTAQKK--—==————- VLDEDWEQFVSDPK----SKGT ILVA[geT I IDWRFAPEEKFE I FLNTLNRL
UGT101A1 183 ASHPPRSLVLIPKALQPHADRVDEDVYTF CQGDRAEE---—-————=————- GGWQRPAG----AEKILVEL FTKQPAFYRECVRAFGNLPGW

consensus 501 ... e e e . e . e
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UGT13A3
UGT13B1
UGT16A1
UGT16C1
UGT16B1
UGT16D1
UGT17A1
UGT17B1
UGT14A1
UGT14D1
UGT14C1
UGT14E2
UGT14F1
UGT15A2
UGT15B1
UGT15D1
UGT15E1
UGT15C1
UGT18Al
UGT18B1
UGT18C1
UGT18D1
UGT18E1l
UGT18F1
UGT19A1
UGT19B1
UGT25A1
UGT25B1
UGT25C1
UGT25D1
UGT21A2
UGT21B1
UGT2A1

UGT2B1

UGT1A1

UGT35A1
UGT35B1
UGT31B1
UGT31C1
UGT31A1
UGT32A1
UGT76B1
UGT76C2
UGT76F1
UGT76D1

331
370
316
334
329
345
340
337
336
330
329
333
318
375
325
296
340
327
333
335
333
330
325
333
324
322
294
319
320
335
324
304
330
333
330
330
320
343
323
332
312
287
292
297
287

All subfamily UGTs, 03-07-2002

--------------------------- ENATLADQ--LSNVKLTTMEENDIAD
--------------------------- ANATLTSH--LPNVKLTTMEONDLEAD
--------------------------- TSDP 1'VNH--LDNVHLGDJLZeNELBAD
--------------------------- EKDTLADH--LDNVYLGDJLENELGD
-------------------------- ADKKYTCG-- IMNINRVEQ I o TELAD
--------------------------- PNVN I AKN--LDNVFISSLENELEAD
DIVKEFDPT-- IKN1VQVDIMESQALEAD
DIVKQYNKR-- INNVMLTDMESTALAD
-------------------------- DTK-FADG--VDNVHFSKQVeTALAND
-------------------------- DTS-FAFG-- IDN1YFSKQVEESKLEND
-------------------------- NLE-WAKG-- IQN1YFSKQVEeTALEND
-------------------------- EVS-FADG-- I SNIHFSKQVTALEND
-------------------------- DVS-FADG-- I SNIHFSKQVeTALND
-------------------------- DVS-FAKH--LPNLHFSKQVEeTALHAD
-------------------------- ETS-FANG--AENI I FSKQVEeTALEAD

ELDADIFQG--VENIHRLE]
PGEEKLFED--AENVILLD,
DGDEQIFAN--TTNLRLLK
LSTREYAKS--VSNAFVSD LPQPAILHH
RRSFDLAEG--LSNVLVVD

WLPQTELLHD
WLPQTDLLYD

——PQKVLJRYKGK === === — e IPATL--GSNTRLFDY1 oNDLAGH

——PQKVMIIRFDGK— = === oo KPDTL——GSNTRLYKWIPQNDLLGH
——PQTLLWRYTGT ----------------------------- RPSNL——AKNTILVKWLPQNDLLGH
——PQRVLWKFEDD ----------------------------- QLPEK——PDNVFISKWFPQPDIL H
--PQRVLWKFEDD ----------------------------- KLPGK——PSNVFISKWFPQPDIL‘H
——PYSILWKYDG --------------------------- YMN———RM——PANVFVQSWFEQYNLLHH
——PYDVLWKHDG --------------------------- RVDGL TI——PANVFVQKWF OFE
——PYRVLWKVDK --------------------------- SDKIFDNI——PSNVLIQRWFPQRR
——PYAVLJKVDS -~ oo SIHLKHNI——SSNVHTQSWFPQRD
NSNQPELIIVVRPGL IH-————————————— GKEWIE I LPKGF I ENLE--G-RGKIVKJARSPEVIARRATG
NSKQPFwaxRPGSVL -------------- GAKWIEPLSEGLVSSLE--E-KGKIVKJARSQE
NSELPFLwV RPGMVR-————————————— GTEWLESLPCGFLEN IG--H-QGKIVK{VNOL ETHAZPAVG
QSNQPFLIV IRPGS IN-——— =~ —— GQESLDFLPEQFNQTVT--DGRGFVVKJARSKEVIRGRAVG
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UGT76E1
UGT78B1
UGT78C1
UGT78D1
UGT85A1
UGT85B1
UGT74B1
UGT74F1
UGT74D1
UGT74E1
UGT74C1
UGT74A1
UGT75B1
UGT75D1
UGT75C1
UGT75A1
UGT71A2
UGT71B1
UGT71C1
UGT71D1
UGT72A1
UGT72D1
UGT72E1
UGT72C1
UGT73Al
UGT73B1
UGT73C1
UGT73D1
UGT89B1
UGT89C1
UGT89A2
UGT93A1
UGT93B1
UGT91B1
UGT91C1
UGT91A1
UGT102A1
UGT102B1
UGT51B1
UGT51C1
UGT51A1
UGT81A1
UGT81B1
UGT31D1
UGT72B1

290
296
285
298
325
329
302
291
297
295
299
305
285
305
296
303
276
291
311
302
298
294
286
290
305
315
310
316
307
268
309
283
295
304
301
308
267
276
401
426
396
380
311
321
295

All subfamily UGTs, 03-07-2002

NSNQP| LWVIRPGSIP —————————————— GSEWTESLPEEFSRLVS--E-RGY IVKJARS I EVEREPAVG-—-————————————
SRKIPGLWSLR--————— === ———— DEARKHLPENFIDRTS---TFGKIVS[AZl HVBENPAIG-——-———————————-
TKKTPWYSLR--—-—==—=————— === ——— NNGVKNLPKGFLERTK---EFGKIVS[IAKEIL E 1[BARKSVG-——————————————-
SSKVP SLK—= = EKNMVHLPKGFLDRTR---EQG I VVPIAILEVELBKFEAMG———————————————-
GSGKEFLWNV IRPDLV - == === === === ———— AGEEAMVPPDFLMETK---DRSMLASJICIHOEKV[BSEPAIG-———————————————
SCGSP LwVKRPDVV ———————————————— EGEEVLLPEALLDEVA--RGRGLVVPCIHEAAV[RKIZAAVG————————————————
ESDLNgL{VIKE- === ———————————— AHIAKLPEGFVEST-K--DR-ALLVSJICNOL EVIBARESIG-———————————————
--NFSYL RA-=———— e SEESKLPPGFLETVDK--DK-SLVLK{S|g8l QVEBSNKAIG-——————————————-
QTGHNgLWVVRE-—-—==—=——=———=————— TETKKLPSNY I1EDICD--K--GLIVNYISIZO]L QV[BARKS1G————————————————
QSGHF Lw RE-———————— - TERRKLPENY IEEIGE--K--GLTVS|Sig0)l EVETRKS1G-———--——————————
QTGYH stxRE ——————————————————— SERSKLPSGFIEEAEE--KDSGLVAK[VZOL EVBARESIG-——————————————-
AAGKP[EL RA-————— e SDEHQVPRYLLAEATA--TGAAMVVPCIg8L DVBARIPAVG————————————————
EGKRP Lw ITDKSNRET-==-=—=—-- KTEGEEETEIEKIAGFRHEL--EEVGMIVSCS® I EVESERAVG-——————————————-
QSRRP LWVITDKSYR ——————————— NKEDEQEKEEDC I SSSEKSF--DE1GMVVSJICDOFRVENGRSIG-——-—-——————————-
ATNRPELI I VREKNPE-——————=—————— EKKKNRFLELIRGSDR--—---- GLVVGUICSOTAV[BARICAVG————————————————
KCGRPELIV IRETLNG-—=——=—=————- EKPEEK-—--- LTCKDEL--EKIGRIVRYICSOMEV[EKIgISSVG————————————————
DSGHR LWSLADHRAPGF————LESPS——DYEDLQEVLPEGFLERTS——GIEKVIG— ————————————————
RSGHR LWSLRRASPVGN----KSNPPPGEFTNLEEILPKGFLDRTV——EIGKIIS— ————————————————
1VDCK IWSFRTNPK —————————————— EYASPYEALPHGFMDRVM--DQGIVCG-lIAZOVE I (BARIKAVG————————————————
LCQYRGLYSLRKE--——=————————————— EVTKDDLPEGFLDRVD——GRGMICG—w ————————————————
RSQQR RQPTVKTGDAAFFTQGDG——ADDMSGYFPEGFLTRIQ——NVGLVVPQw ————————————————
LSGQR LRRPASYLG----- A1SSD--DEQVSASLPEGFLDRTR--GVGIVVTQUAKNVE IBSERSIG---—————————————
MSQQR RPPVDGSACSAYLSANSGKIRDGTPDYLPEGFVSRTH--ERGFMVSSIIAIEAE IBARIOAVG————————————————
LTGHREVIlVVRPPAEDDPSASMFDKTKN--ETEPLDFLPNGFLDRTK--DIGLVVRTHAKOEE | [BARKSTG——--————————————
ASGQE R----TEL-—=————- DNEDWLP—=——-- EGFEERTK--EKGL I IRGJAIZ®VL I[MDglESVG————————————————
MSGHD, NR-KGSQV---————- EKEDWLP-=——-- EGFEEKTK--GKGL I IRGIAMOVL I|[BERKAIG-——————————————-
ESQRP IRGWEKYN--—=————- ELLEWISE-—--- SGYKERIK——ERGLLITGw ————————————————
ESGKPEIV IKTEEKHMI --————-- ELDEWLKR-—--- ENFEERVR——GRGIVIKGW ————————————————
KSGVH VKEPVEKDS-—--—-—- TRGN-—=——-- I LDGFDDRVA--GRGLV IRGAIZEVAVEREIRAVG - ———————————————
KSSVR VRDAAKKVN-——————- SSDNSVEED-V IPAGFEERVK--EKGLVIRGAKS TMI[RERRAVG-———————————————
KSMTR KKDP-==== = e m e IPDGFEDRVS--GRGLVVRGVSELAVEREVAVG——————— == ———————
QSKOQK| LRDADKGDI -—==———- FDGS-EAKRYELPEGFEERVE--GMGLVVRDIIAIEME I[BSEISSTG - ———————————————
GSKQR[gVIl)VLRDADRAD I === ————- YAESGESRHAMFLSEFTRETE--GTGLVITGAZOL E I[BARGATA-———————————————
LCRLPEAYTLRKRTRAS - = === ———————————— MLLPDGFKERVK--ERGV IWTEQV|ZO TKI[ESEGCSVG————————————————
KSETPFAlVLRNEPK---—— == ——————————————— IPDGFKTRVK--GRGMVHVGV{8VK I [RSRESVG-———————————————
LSGLPgAVLKTRRGPWD - === == === ————— TEPVELPEGFEERTA--DRGMVWRGVE®L RTESEDSIG-——-———————————-
SVGAEVTIAH-—= === === —— CDGLTPAQADSLYA--CGATEVVSFVDOPR--YVAEAN-——————————————— N
EIDGQLLLAH--—=——=—— === ——— CGRLTDSQCEELAR--SRHTQVVDFAD®SA--ALSQAQ--—————————————- LATRCEVMNTVLD
SADVRCILNKGW-——==————=———————————— SDRLG--KQTGVEV--ELPEEI'YNSGNVPHDWLFGKID—--————=————————— ASVHRIGESGTTGA
RADVRCILNKGW-=======—————— - ——— SDRLDNKDKNEIEI--ELPPENYNSGT IPHDWLFPRID--———=——————————
EADVYCILNKGW-=-——=—= === == — = ——— SERLGDKAAKKTEV--DLPRNILNIGNVPHDWLFPQVD---——==—————————
EAVGQVLIICGRNKK-=—==— == —— LQSKLSSLDW--KIPVQVKGFITKMEECMG-—====—==—=—————— ACDCIIgK
NPIGQLIVICGRNKV-=—————— e —— LASTLASHEW--K1PVKVRGFET@MEKWMG-——--——=————————- ACDCIIK
N—NYTVLW&VDDT ——————————————————————————— VPASVKL--PSNVVTQKFDORAVEHEK - - ————-————————- KWV,
DSEQR[FLIV IRSPSG IAN----SSYFDSHSQTDPLTFLPPGFLERTK--KRGFVIPFARSAQ PSTG-—————— oo GlaLIE
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UGT77A1
UGT8
UGT84A1
UGT84B1
UGT88A1
UGT90A1
UGT79A1
UGT79B1
UGT22A1
UGT23
UGT52A1
UGT86A1
UGT87A1
UGT92A1
UGT83Al
UGT82A1
UGT80A2
UGT9
UGT24A1
UGT26A1
UGT20A1
UGT104A3
UGT106A1
UGT106B1
UGT103Al
UGT105A5
UGT10
UGT27A1
UGT101A1
consensus

315
314
308
296
297
307
300
303
370
333
388
312
281
310
313
311
449
324
330
265
324
277
249
254
280
249
341
323
264
601

All subfamily UGTs, 03-07-2002

DSGAPELWSLREDSWP ------------------- HLPPGFLDRAAG--TGSGLVVPIARSVAVEREPSVG

RLPQKVlwsFSG ----------------------------- TKPKNL--GNNTKL I EJJLIZONDLIBGRISN IR

KSGLSELIV 1 RPPPHDLK-————————————— VETHVLPQELKESSA——KGKGMIVDWCPQEQ PSVA

NRGLPFLWVIRPKEKAQN -------------------- VAVLQEMVK--EGQGVVLEJSEeEK IISEEAIS
KSGQRELIVVRNPPELEKT——————————~— ELDLKSLLPEGFLSRTE--DKGMVVKSJARSVPVINEKAVG

DSKVNELIIVTRKDVEE 1 1G=————— === EGFNDR IR--ESGMIVRDJVDEWE I[ISEESVK
QTGLPEFLVLNFPANVDVS-——————————~— AELNRALPEGFLERVK--DKG I ITHSGIVQEQN I[BARSSVG
STGFPFLVAIKPPSGYS--————————————— TVEEALPEGFKERVQ——GRGVVFGGwIQQPL PSVG

SDYHFLIKIAKGD === === === m e NNTKKLVEG-- IKNVDVAEQLEOVD 1I[SEPRLK

PDYHFVVKTTADD———————————m oo ESSAQFFST--VQNVDLVDVZeKA NLK

RAIISQGWSGLSIDEHNN ----------------- NNNNNNNNNNGE--NSDSNKSSLQSNR I YlLKKPVDHS

LSGISEIMVLRPD IVGSN-——————————————— VPDFLPAGFVDQA--QDRGLVVQCCEMEVISNPAVG

EAGVKEFIIVARGG -~~~ === oo ELKLKEALE--GSLGVVVSJCDELRVECEAAIG

SSEKNgIVVRPP 1GVEVKS -~ === ————— EFDVKGYLPEGFEER I TRSERGLLVKK{IAREVD1[lSEKATC

LTKRPVLIVTODQ—— — = —— oo QP IKLGSDRVKVVRJARSREVESSGAIG

ASGRPELIALNRVWQEG -~ -~~~ === LPPGFVHRVT I TKNQGRIVSJARSL EVIRNDSVG

Y IGFGSLPVQEPEK————————————mm e mmm MTEIIVEALQRTKQRGIINKGWGGLGNLKEPKDFVYLLDNVPHDWLFPRCKAVVHHGG
—PNLUEIQTOLP — - — oo NSSNLPSNLLVKPWLPLQDLLG QKCR

PDYQFLMRYVAD=—— === == e DLNDRLPKNVHLFKWLPQKDLLL NKTK

—KTYTILJRMEKS == == oo VAGAEKYENLHLVK{IL KD IMREPKMK

—SHITIVKYETS == — oo SNSTISVPDNV I L TP 1 e PLMAGKNYK

ELGERAL I CSOWS———————————mm oo DFSNVPHADHVKVVGVVNYTKIFPACR- - = —————————— - ——
---------------------------------------- ALEAENG---DKLKVLGYVER IDEEFRIT-——— - o=

LTRMYLILGY TKH= === == —m o oo e MNEJMASSQLM-— -~ == — oo~
GARGIFLTGAG-——————— oo QEPLRGLPNHVLQRAYARLGALEPSCAG-———————— = —
ASGRRIVLSRG——~————————mm oo WADLVLPDD--GADCFVVGEVNLQELFGR——-~—————————————— VAAATHEDSAGTTLL
N-DYRIYWRIGPN ------------------------- MHLDG ID1EK I PKHEINLTTE I FENDLMARKSCK——— === === — LEVINGEMSBVME
—TEYRVIISMKGD == === - m oo RPKGLGEHVKISSW PQlee) 11 [N H G 1/ ——— L= SHGELKSVK(E
HLVLQIGRKVTP == == ——— oo AELGELPDNVEVHDVZSL AIIRQAD - -~ - 1 GGSQE
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UGT13A3
UGT13B1
UGT16A1
UGT16C1
UGT16B1
UGT16D1
UGT17A1
UGT17B1
UGT14A1
UGT14D1
UGT14C1
UGT14E2
UGT14F1
UGT15A2
UGT15B1
UGT15D1
UGT15E1
UGT15C1
UGT18Al
UGT18B1
UGT18C1
UGT18D1
UGT18E1l
UGT18F1
UGT19A1
UGT19B1
UGT25A1
UGT25B1
UGT25C1
UGT25D1
UGT21A2
UGT21B1
UGT2A1

UGT2B1

UGT1A1

UGT35A1
UGT35B1
UGT31B1
UGT31C1
UGT31A1
UGT32A1
UGT76B1
UGT76C2
UGT76F1
UGT76D1

385
424
370
388
384
399
398
395
390
384
383
387
372
429
379
351
394
398
389
391
390
385
380
388
379
378
350
375
376
391
381
361
381
384
381
381
371
393
375
385
365
354
359
364
355

All subfamily UGTs, 03-07-2002

S MLTRHGGALQLDKTF--——————————- LNNSEKIREAIQTVMEN--———————————- PSYKKNREK@ANTLSSQPH
S HMLKRHGGCLQYHKTM=—= === === ———- LGDSEQLLKAFKTVLTE-—====—=—————- RKYSEN&QR RILRDQPV
SOMLKRHGGAVVIEKNN-—— === ——————— LADTHFMKETLEKVIKD-—====—==————— PKYLENSKRBAEMLTNQPT
sNMLKRHGGAAVLHKTD-———==—=————- LGNAETIRNTIKKVLEN-—-——=—=—————— EKYRVNRERMAEMLNNQPT
S EMLKRHGGAEVLHKTD-—-—==—=————- LANPETLRKTLRKVMDD-—-—==—==—=——- PSYRQNMQR EMLNNQPT
A OMLKRHGGAAVLQKTD-—-——————————- LSNFDLVRDTLNDVLTK--——==——==———- PSYKLNRKKIBAEMLNNQPT
SRMLERHGGVLMLRKEN--—=—==—————— LEYPEIVIETILSVLND-—=——=———————- PSYAERAQQ TLLRNHPE
s RMLERHEVALVLTKYD-—=—==—==———- LTNFKKVRGTIRKMLND - == ===—==——=——— KSYSMKIREKIBAQMLRNQPE
aNMLTRHNGAIFVWKND-——————=————- LGNYGIVKEAVHQILYN-—=——=—=—————- EKYKRNMKY DILENQPH

GHMLQRHGCAIIVQKTE-———————————- LSNWKITVSSAVKSVLYD--———————————- ENYKKNﬂAH DLLQNQPV
SNMLARHGGVLVVHKKE--——————————- LGNFKTIKSSIRSILHE--———————————- EKYQKNARKIESELLNNQPL
SRMIARHNGVIYLHKNS - ———————————- MENVKVTRKALTDVLYD--—=——=——————- ESYKKNAEK TDILMNQPY
aNMLARHGSV IVLHKKE-—=—==—=—=———- LANVQRVKKAVHDILYN--====—=—————— KQYTESAERIAEMIKNQPK
SKTLSRHNGSITLSKYD--—-—==—=———— LSSFEKLRFAINTILND-—=—==—==————- ERYKINZE 1[BSQQLQDQPV
SKMLTRHNGSIEISKFN-—-——————————— LENYNTLRSALHSILFA--———————————- ESYSENREKBAKKLEYQPT
SKMLVRHNGSIELSKYD-———==—=————- LGNSKKTIEAFQAILFD-—-——=———————- SSYAENAQK EQLENQPI
SKMLARHNGSIEISKYD-————=—=————- LSNGDKIEEALSKILFD-—=——=—=—=————- ESYKTAﬂEK HQLANQPV
SKMLERHNGSIEFSKYD-———==—==———- LHNEKVVANAFRKILYD-—=======—=——- ESYTLSEKRESEHLQFQPV

SOMLERHGSVEVLSKHD-——————=————- IPNWKKQSDLLKTMLAD-—-——=—==————- KKYQEAaTR DILNNQPI
aKMIERHGSVEIFSKLD--——————————- IPNSKKLSSLIQKMLNT -———=————————- KYYQQONANRIBADTLRFQP I
GKMLARHGSAEIYSKHD-———————————- IPHWEKLNRLLOQKMLQH-—==—=—==————- SSYQKAaDR RVLSNQPI
S KMLSRHGGAISYDKYE-—-——==—=————- LENYEKLTETVKEAISN-—=——=———————— KEYNKKIRLLIBAETLHNQP I
S EMLARHGGAIVYDKFD-—=—==—=————- LVDSKKLMETIQMILNN-—====—=—————— SDYRKNSKR{ESD ILHNQPM
sDMLSRHGGAVAYDKFE---————=————- LADGDKLIKIVKDMVSN-—=——=—=—————— PKYEKNRQEMLRVLSNQP 1
SQIALENGLSHVLLKDQ--——————————- LANEELVYAAIKQGTES-————————————- NKK-===—— o ——
S KLAFENGLIEILPKSD-—=——=—=————- IETPAKIVKAVKTGLEP-—=——=———————- NAKYKIFSE---——————-
sl NAVSRDIGVIVERHQ--——==—=————- LTV-ENLVNALQKLLYN--=======————— PKYGENBKMISKMMNEKPE
SONTRDRGMGLLLDRDK-—====—=————- LTT-KNIESALHELLEN---—-—=—=—————- PKYLSNMRSISKMILEKPD
A RNGVARGTTYLLNKSK---————=————- LSE-ESIENGLRAILFD-—-——=—=—————- KSYTESMRK!QKMLVEKPT
aAFSGMSIGTTYMLDKTR-=——=———————- LTT-PNIVKGLEAVLYD--———-———————- SSYTLNAKR I SKMLHERPN
SRAVEKKGWG IRRHKKQL-—=—==—=———- LTEPEEIEKAISENIHN-——-——————————- KKYSLKAQRIRDLIKSKPL
GRSVERKGWGILRDRFQL-=-======——=—- IKDPDAIEGAIKEILVN-—=——=—=—————— PTYQEKIANREKKLMRSKPQ
IAHMKAKGAAVEVNMNT === === === ————— MTSADLLSAVRAVINE---—-————————— PFYKENMMRLSRIHHDQPV
INHMVAKGAAVRVDFSI-————————————- LSTTGLLTALKIVMND—-———————————- PSYKENEMRLSRIHHDQPV
aKRMETRGAGVTLNVLE--———————————- MTADDLENALKTVINN---—=——=—————— KSYKEN IMRESSLHKDRP I
QRAKQAGYGLSADIWS—-———————————— VNATELTPLIQELLSS--———————————- PSY S OTKSKLFRDQKE
RRPTQAGFGLGLDHTT-—=======——=——= MTQQEFKETIEILLKE---—=—==—=———- PRFAQIZROMSERYRDQPM
MNKIVELGLGKVVDTVR--—=—==—=————- VNAEQLIEAIVDVAES--———————————- PKYRKRLRE®RHMIHHQPM
aHRYVELGIGVALDATR-————————————- LTAADLARAVEQVTSD—--——————————- RAYRENLERERRLLRHQCA
YMYETYGIGRGVDTLT———==—=——————- VDARQLTEIVMDVADN--—=——=——————- EKYKNGTLWERDATMDQPM
RRYTELGIGEKVNILR-—=-=—=—=—————- LEEEGLDRKIKNLVHN-=-—==—=——————- KSYELNIKR[ENLFISDTPV
aRY INDVWKIGLHLEN--—=—==—=————- KVERLVIENAVRTLMT -—====—=——~ SSEGEE IRKRIMPMKETVEQCLK
SRFVSDIWKIGIHLEG---—-——=—————— RIEKKEIEKAVRVLME-—-—=——=——- ESEGNKIRERMKV[EBKDEVEKSVK
aRY IVDVWRVGMMLERC--——————————- KMERTEIEKVVTSVMM--————————— EN-GAGLTEMCLEMKEKANVCLS
TRLMSHVWQTAYEIEG--—-————=————- ELERGAVEMAVRRLIV-—=—=—————- DQEGQEMRMRET I[BKEEVEASVT
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UGT76E1 357 SRYLERVWRIGVQLEG-—--——-———————- ELDKGTVERAVERLIM--————————- DEEGAEMRKRV INBKEKLQASVK
UGT78B1 357 ARMVEDVWK1GVGVKGG--——————————- VFTEDETTRVLELVLF-————=————- SDKGKEMRQNVGRIBKEKAKDAVK
UGT78C1 346 SRMVESVWEIGLQIEGG--———==—————- IFTKSGI ISALDTFFN-=—=—=————- EEKGKILRENVEGEKEKALEAVN
UGT78D1 359 GRAVEVVWKVGVMMDNG-==—===—=———- VFTKEGFEKCLNDVFV-—————————- HDDGKTMKANBKK[BKEKLQEDFS
UGT85A1 390 CKFCCDEWDVGIEIG-G-—-———=—————- DVKREEVEAVVRELMD----=————-—- GEKGKKMREKRVEWQRLAEKATE
UGT85B1 395 CRQLCEVWGNGAQLP-R-———————————— EVESGAVARLVREMMV-—-————————— GDLGKEKRAKIJAEWKAAAEAAAR
UGT74B1 363 KFVEEVWKVGYRAKEEAGEVIV-———————— KSEELVRCLKGVME--=—==—=——- GESSVKIRESSKKWKDLAVKAMS
UGT74F1 351 aKY 1QDVWKVGVRVKAEKESGIC--=————-- KREEIEFSIKEVME-—-—-—————- GEKSKEMKENAGKWRDLAVKSLS
UGT74D1 358 aKF 1EDVWKVGVRVKAD-QNGFV---————-- PKEEIVRCVGEVMEDM--——————- SEKGKEIRKNMRREMEFAREALS
UGT74E1 356 SKFMEDVWKVGVRVKAD-SDGFV—--——————— RREEFVRRVEEVME-————-—————- AEQGKE IRKNRQEKWKVLAQEAVS
UGT74C1 362 aKFIEDVWKIGVRVRTD-GEGLS————————- SKEEIARCIVEVME---———————- GERGKE IRKNVEKKVLAREAIS
UGT74A1 368 ARNVELAWGAGVRARRDAGAGVF————————— LRGEVERCVRAVMDG—-——=————- GEAASAARKARGEWRDRARAAVA
UGT75B1 358 S KLLEESWKTGVRVRENKDG—-=—=————~ LVERGEIRRCLEAVME--—-—=———=——— EKSVELRENAKKWKRLAMEAGR
UGT75D1 376 s KLLEDCWKTGVRVMEKKEEEGVV -——-—- VVDSEEIRRCIEEVME--—-———————- DKAEEFRGNMTRWKDLAAEAVR
UGT75C1 360 KLVEDTWRIGVKVKVGEEGD--——--———- VDGEEIRRCLEKVMSG—--——-———- GEEAEEMRENMEKWKAMAVDAAA
UGT75A1 367 aKL 1QDVWKI1GVRVNANKEG—————————- 1 1KRDEFQKCIEIVMGD——=—=————- AEEGEELRKNEQKWKDLAKESTK
UGT71A2 351 SFOMV IELGLAVE IKMDYRND----SGE--1VKCDQIERGIRCLMKHD-—=—===—=———- SDR-RKKVKEMSEKSRGALM
UGT71B1 368 sFHMVDELGLAAEVKKEYRRDFLVEEPE--IVTADEIERGIKCAMEQD-—=—==—=———- SKM-RKRVMEMKDKLHVALV
UGT71C1 378 A FTMVKELGLALEMRLDYVSE----DGD--1VKADEIAGTVRSLMDG--—=—==—=———— VDVPKSKVKEITAEAGKEAVD
UGT71D1 365 aFLMVKELKLAVELKLDYRVH----SDE--1VNANEIETAIRYVMDTD--—————————- NNVVRKRVMDISQMIQRATK
UGT72A1 378 S TLLTEELGVAVRPKNLPAKE-———-————- VVKREEIERMIRRIMVDE-=—==—————- EGSE IRKRVRE[MKDSGEKALN
UGT72D1 369 S TLLTEEIGVAVRTSELPSER--—-————- VIGREEVASLVRKIMAEE--—-————- DEEGQK IRAKEEVRVSSERAWS
UGT72E1 368 S TLLNEELGVAVRSKKLPSEG--—=——--- VITRAEIEALVRKIMVEE--—==—=———- EGAEMRKK I KKIBKETAAESLS
UGT72C1 370 aARMVSGELKITALQIN--VADG--—-——-—- IVKKEVIAEMVKRVMDEE--—--—=——-- EGKEMRKNVKE[MKKTAEEALN
UGT73Al 369 EKLVTEVLKTGAGVGS I1QWKRSASEG—---- VKREATAKATKRVMVS——————————- EEADGFRNRAKAYKEMARKAIE
UGT73B1 382 EKLVTQVLKTGVSVGVKKMMQVVGDF—---- I SREKVEGAVREVMVG-—————————- EER———RKREKE EMAKNAVK
UGT73C1 378 EKLAVQ I LKAGVRAGVEESMRWGEEEK I GVLVDKEGVKKAVEELMG--—-=—=—-~— DSNDAKERRKRVKEMGELAHKAVE
UGT73D1 385 EKLIVEVLNIGVRVGVE IPVRWGDEERLGVLVKKPSVVKAITKLLMDQDCQRVDENDDDNEFVRRRRR I QE{EBAVMAKKAVE
UGT89B1 374 SLVVDELKVGVRACEGPDTVPDPDE-—--—-——--— LARVFADSVTG-—--——=—=———-— NQTERIK-AVE[ERKAALDAIQ
UGT89C1 341 MMQANRHFFNTTL 1VDKLRAAVRVGENRDSVPDSDK—————————- LARILAESARE-——————————-— DLPERVT-LMKEREKAMEAIK
UGT89A2 368 sRLLVEHLGVAVRVCEGGETVPDSDE-————————-— LGRVIAETMGE-—-——=—=———- GGREVAARMEE IRRKTEAAVT
UGT93A1 356 SLTREGUMMATWAMHSPBIOPRIAVLVTDVLKVGL I VKDWEQRKSLVSAS-—————-- VIENAVRRLMET -=====—=——- KEGDEIRKRAVKLKDEIHRSMD
UGT93B1 369 LAWZMHSBOPWDSELLCKYFKAGLLVRPWEKHAETVPAQ--—--—-- AIQKVIEEAMLS-—-—-—————- DSGMAVRQRMKELGEAVRASVA
UGT91B1 368 FECNLOPLVARLLSGMN-1GLE IPRNERDG-——-—-—-~ LFTSASVAETIRHVWE--————————— EEGK1YRNNRQASQQKKIFGNKR
UGT91C1 361 LNE@GLNTRLLHGKG-LGVEVSRDERDG-———-———- SFDSDSVADSIRLVMID-—————————- DAGEE IR-AKAKVMKDLFGNMD
UGT91A1 376 AIRFAK[EMAMLVFVYNOGL\ERVIEEKK-IGYMIPRDETEG——-—————- FFTKESVANSLRLVMVE--——=—————- EEGKVYR-ENVKEMKGVFGDMD
UGT102A1 324 LAVgL SFBOPAVIMARLVYNG-LGRRVSRFAR- === === —————— QQTLADEIAQLLGD--—=—==—==———- ETLHQRLATARQQLNDAGG
UGT102B1 333 AINYRT[gLLALZL AFBOPGVIASRIVYHG-1GKRASRFTT--————=——————- SHALARQMRSLLTN-=-======—=———— VDFQQRMAKIQTALRLAGG
UGT51B1 460 TLRAEIZT I IKgFFCPIOFFYRANRVED1G-VGIGLRKLN--——=—————————— SKSLSKAIKEVTTN--—-——————————- TRIIEKRKEIGKQIQSENG
UGT51C1 487 TMR GIPTIIKPFFGDQFFYATRIEDLG—AGIALKKLT ——————————————— AKTLGDALVKATHD-—==—=—==————— LK1 I1DKIAKRVSQQIKHEHG
UGT51A1 457 SLR GLPTVIKPFFGDQFFY&GRVEDIG—VGIALKKLN ——————————————— AQTLADALKVATTN-—==—=———————— KIMKDREGLIKKKISKEDG
UGT81A1 439 AMIRELEIILNGY IAGEEAGNVPYVVENGCGKFSKSP-—-——-——=———=—————— KEISKIVADWFGP-—-=—=—==——=——— ASKELE IMSQNALRLAKPE
UGT81B1 370 ALICELZITLNDY IPGOEKGNVPYVVDNGAGVFTRSP-——-—=——=———————— KETAKIVADWFSN-—--—=———————— NKEELKKMSENALKLSQPE
UGT31D1 375 MMGRIOFHHARKLQQFGVARTLDTAV-————————————— VSAAQLTLAIGEVIAD-———————————- AEAYRAR IDD[ERAVLEHDAA
UGT72B1 373 LYAEGKMNAVLLSED IRAALRPRAGDDG——=—=————- LVRREEVARVVKGLMEG-—=—=——=——- EEGKGVRNKMKE[BKEAACRVLK
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UGT77A1 378 GLSSEUEMACREFFGYORMWARSVAHVWGFGAAFECA--———————————- MTSAGVATAVEELLRG-—--——————- EEGARMRARAKEMQALVAEAFG
UGT8 367 TMYHENURVVGI gl FGBHYDTMTRVQAKGMGILLEWNT - === == === ————- VTEGELYDALVKVINN--—=—————————- PSYRQRAQKLSEIHKDQPG
UGT84A1 376 VVPREEVAEKLLEATVG-—=—==—=——- EKAEELRKNALKWKAEAEAAVA
UGT84B1 358 ELKVEEVERCIEAVTEG-----—————- PAAVDIRRR&AE!KRVAR—LAL
UGT88A1 368 FVSSTEVEKRVQENIGECP---——————————- VRERTMAMKNAAELALT
UGT90A1 369 FVTREELSGKIKELMEG-—--——————- ETGKTARKNVKEYSKMAKAALYV
UGT79A1 370 YFGKEDIKEAVEKVMVDVE-=—-——-- KDPGKL IRENQKKWKEFLLNKD1
UGT79B1 370 WFSRQSLENAVKSVMEE-————=—=————- GSEI1GEKVRKNHDKWRCVLT
UGT22A1 427 TAT1QAMETV I V|gVFAMSFRNGRMVEKRGIGKVLLKLD-—-——=—==————— IGYESFKNTVLTVLNT--—==—=—=————- PSYKKNAIRIGKMMRDKPF
UGT23 390 TMYYERgVV IMEVETNOFRNGRNVERRGAGKMVLRET—————————————- VVKETFFDAIHSVLEE--———————————- KSYSSSVKR I SHLMKNKPF
UGT52A1 462 SLLAAKEZT IVV|gFFCPEFFWGERIKQTGIGTSIPFDl—————————————- LTAKSLSSHIISILNE--———————————- PSVRAKVNKMSHLLKREDG
UGT86A1 378 SVWCELgl LCYgl L TROFTWRKLVVDDWCIGINLCEKKT—=—==—=————- ITRDQVSANVKRLMNG-=—=—=————- ETSSELRNNVEKVKRHLKDAVT
UGT87A1 338 MELL1VSDEIKELVKRFMDGE----=——-- SEEGKEMRRRTCD[ASE ICRGAVA
UGT92A1 384 CEIKCDDIVSKIKLVMEET—-—==————- EVGKE IRKKAREVKELVRRAMV
UGT83Al 367 VVPRLEVKKKIDEIMRD-—=—==——————- GGEYEEREMKVKEIVMKSVA
UGT82A1 375 AVASSRRLLCYgVAGEEFVNCKYTVDVWKIGVRLSGFG-—--—=——=—=————- EKEVEDGLRKVMED---—====—————- QDMGERLRKI[ERDRAMGNEA
UGT80A2 527 EFSLHKLEDAINFMLDD---—=——=——————- KVKSSIRET[BAKAMKDEDG
UGT9 376 SVYHeNURVVGVgl TSRCGYDNLLRITARDSGVMVEKSE--—-—==—=————- FSGEILTAAINENVQIQ--—==—=——- 1 1VFRYKKEML 1FQDMV IDVPY
UGT24A1 383 AISAGE VT IALFGEOPKNSKVAKKHGFAVNIQKGE--—-————=————- ISKKTIVKAIMEIVEN--———————————- DSYKQKVSRESAMVRAQPM
UGT26A1 318 AAQAEIEAVLMEL FANEK INAKRAQRYGMATVLDKLD——-———————————- LTINNVYGAIKEALKP—-—-———————————- EYSTNAKKESAMLSDQVA
UGT20A1 378 TTMHSKgMILMgL FABHAKNSKVAESKGVAVLLDKMR-——=——=—=————- LSRRRVVHARYTILTN-——==— === ————- PKYTQNCEKFSRMFSDTPI
UGT104A3 330 GLRAEGIESLILWTAGPRPLWGSRIKQLKVGTSRRFSAT—--—=—==—=———— TPETLVADLRKILAP——=———————————— EYLTRAREMSSRMSKPAE
UGT106A1 289 ATAIUEVILYKPVPGOEKENANFFEDRGAAIVVNRH-—=——=——————————— EEILESVTSLLAD--—=—==—————- EDTLHRMKKNIKDLHLANSS
UGT106B1 289 GFARCIgMIFLNPAPGOELENAFYFEEKGFGKIADTP-——-—=——=———————— EEAIKIVASLTNG-—---—=——=—==————— NEQLTNMISTMEQDKI
UGT103Al 331 ALAAGYZQVLL[ECAHBOFDNAERLVRLGCGMRLGVPLR-—————————————— EQELRGALWRLLED---—-—--——————- PAMAAACRRFMELSQPHSI
UGT105A5 302 AMRAEIEQIVVRRVVENVVEQAYHADRVAELGVGVAVDG--—-—-—-—- PVPTIDSLSAALDTALAP-—————————————- EIRARRTTVADTIRADGT
UGT10 399 AVAHEUR I VGVigL YGSNRYNLQKVSNKGLGIVIDKDD--—====—==———- LNEISLYGAMKKVLES----——=—=————- AKYKNTAKEMSKEFKSRTT
UGT27A1 375 AVCSAT|gSLFMEgMFAEOMRINWLAKSKGFARILNKFH--—-——=—=————- LSEQYLENHIREVWEH--—-——=—=————- KSYQIQ&EQFLSTFTDQPM
UGT101A1 315 GLATATgMIAV|gQAVRFGNIADMLQGLGVARKLATEEA--—-——=—=—=—————— TADLLRETALALVDD---——=—==————- PEVARRLRRIQAEMAQEGG

consensus 701 . . e e - - - - - .
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UGT13A3 458 Q-PKDVVLKHCDFAVKHGDLK---TLNSEGRHLNVFQYYSIDIALAAGLFLVTIISFIIFTIIFVFK-———————— - ———— KVYFMCRSD
UGT13B1 497 S-PKDLVLKHCEFAVEHGALN---SLNSRGRYLNTFQFYSFDIASSIVMLALLVLVFIYFTLLFIFK-==—=—— == ——— LVARIFLSQ
UGT16A1 443 N-PKETLIKYVEFAARFGKLP---SLDNYGRHQSYIEYFFLDITAILAVISLFSLYISYIILRAVIRK- ===~ IFFSKCSEV
UGT16C1 461 N-PKDTLIKHVEFAAKFGQLP---SMDPYGRHQSYIEYYLLDIISIALVLILTTSFISFQLIKCTFR-——===—=———— = ——— MCCGSG
UGT16B1 457 N-PKETLVKHVEFAARFGKLP---SMDPYGRHOQNIIEYYNLDILAIATILLTLVVYLKI----FAVG-—-——-——————— - ——— VVVRCCCGKK
UGT16D1 472 N-AKEVLVKHVEFAARFGKLP---MLDNYGRHQNIVEYYFIDILTIILSVLISVFY IFVRLLRFMLSRNRSTKDKRVTSRSMRILVKNGLSI IRMCTKRY
UGT17A1 471 S-PKQVFLKYFNFVARFGKPT---GIDSNSINVDFIAYYYLDLIAFLLIVAYFAKFLVSHVYSYFCYLR--=—=== === ——
UGT17B1 468 S-PKEIFIKYFNFVARFGKPH---GLDSYAAEMSFIEFYY IDFMAILSIFSVALYMIVSKVLRASHNLTN-=—==—=—— ==~ LVSI
UGT14A1 463 Q-PKDLVVKHTEFLAKFGPFP---KMDPYGRSLNFFTRNLFDIHAAVVFTYFILATASFNILKFLLS--—==-—=————— =~ KFSI
UGT14D1 457 K-PKEIVVKYVEFVARFGPFP---EMDAYGRQLNFIQRNLLDVYLIELFGHFLFFLIIFCLIPLQLK-———-——--——— - ———— RWLI
UGT14C1 456 K-PKEQVVKYTEFVAKFGPFP---QMDSYGRQLGFIQRNLIDIYAAISLSYLFVISLIYFVFKFVIS-~———-——---— - —— KTPL
UGT14E2 460 S-PMENVIKYTEFVGEHGPFP---NTDPYGRHLNYFQKTFFDIYALFALFYISVGTITAISIRFIYQKA-—-——=—— === ——— RKYF
UGT14F1 445 T-PKETVVRYTEFVAKYGPFP---QMAPHGRKLTYFQKTFLDIYSLFALGVVSVLTVAFLVIRYVLS—====————— e CF
UGT15A2 502 S-PHALLVKHAEFGAKYGELP---NLDPCSRQMSFISFYMLDIIVFVG-FILITTTIGIVLTVKWILKF-—====—=—— === ——— CF
UGT15B1 452 K-PKELFVRHAEFAARFGEQP---AQDSNLRTMGFAAYYLLDVIAFLTSFVLLVIFVVFIMIRQIVKLL--———--——— - ——— T
UGT15D1 424 K-PEKMMVKHAEFAARFGRLP---SLDPYSRKMSFVEYFLLDVATICVLVLACVVFVLTRVVQFLCRRF-—=-===—= === —— LV
UGT15E1 467 K-PKELLVRHAEFAAQFGHLP---SLDPHSRQMSFIQYFLIDLTAIILSTVILFLFVLFKLGKLMYSKLP-=—====———— e —— FNLSLV
UGT15C1 471 K-PKELFLKHVEFAARFGKLP---SLDPYSRQMGFIQYFLIDIAFIVLTVVLTIVSVLYFVLKFVASCL-=-====———— = KA
UGT18A1 462 S-PRELMLKHAENAARFGKIP---SLTPFAKDMGFIEFYNIDLITYSVSFTLFAIYVTIEIFGIVKNCC---—=———————— e —— KTR
UGT18B1 464 T-PTDLMVKHAENAARFGKMP---NLVPHAKDMGFFEYYNIDIIFIVFLLVWLLFSVVAHVFSKLK--——--——--—— - LSL
UGT18C1 463 K-PRELMIKHSEMAAMFGKMP---ELTPSVQDMSIIEFYNLDIIFLFLIISIGTSVLLWKFLYFVLTDS-==—==—=—— === —— oo —— GSF
UGT18D1 458 D-PKQNLLKHAEFTAKFGRVH---ALEPYSVHYNFIKYYMLDAYALITIFFLSILYVLNLIIKFVYR-K-=====—— = 1FK
UGT18E1l 453 D-PKQVLLNHCEFAARFAQVD---NLEPYANKYNFIEFYCLDSLALVVCT I SVVALVMFKILSFVVNSY === === e e e 1EK
UGT18F1 461 D-PVMNLMKHLEFAME - == === == = e e e e e e e e e e e e
UGTI9A1 = = -
UGT19B1 = = e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
UGT25A1 422 Q-SERLFVDWVEYAAKNPGLHK--IMNLPGAELTPFWYYSVDVILIVVLSLTSSLIIIWKTLSFIKCQISIR-——==——————— = ——— SVRSIEP
UGT25B1 447 K-ANDTFIHWLEFTARNPGLGR--VLKLPGAELSPFYYYCGDILLLVFCIL--=—=—=————- FIILHTVLR--—-—=—— === ——— TINLPSR
UGT25C1 448 K-PKDRFVEWMEYAAVNPGLHK--1FALPGAKMGNIEYYCVDTIVFIAFSCVTFTYIFFK-——-- MAKFSLS--—-—=——————————————— FIRLVK-
UGT25D1 463 P-PKKIFVEWIEFASRNPLLHR--NLNLIGQNMSVFEYYCLDIISFCILLLSIVISVFYLG-TGWVSRMGRR-—=-——==————————————— VFGILK-
UGT21A2 455 S-SSQLLIKTTEWAIKNHGLD---EIKFESRGQTTWTYYNLDVIIPVFWLSISLVIPTIFGWYKFSCFGHVEE-—-—-—=—-————————————————— KKG
UGT21B1 435 S-ASERLVKMTNWVLENDGVE---ELQYEGKHMDFFTFYNLDI I ITA--ASIPVLIFIVLRISNISIITSSP--—==————— e
UGT2A1 453 K-PLDRAVFWIEFVMRHKGAK---HLRVAAHDLSWFQYHSLDV IGFLLACMASAILLVIKCCLFVFQK--====————= == ——— I1GKTX
UGT2B1 456 K-PLDRAVFWIEYVMRHKGAK---HLRSTLHDLSWFQYHSLDVIGFLLLCVVGVVFIITKFCLFCCRK--==—===————— - ———— TANMG
UGT1A1 453 E-PLDLAVFWVEYVMRHKGAP---HLRPAAHDLTWYQYHSLDVIGFLLAIVLTVVFIVYKSCAYGCRKCFGG—--——-—-———————————————— KGRVK
UGT35A1 453 T-ALERAIWWTEYVLRHKGAK---HLRCASRDLDFIQFHGLDTWGLLIAITFVSLLIVVILIKCLQRVFVSL—==—=—— == ——— I1SKIR
UGT35B1 443 S-PLDTAIWWTEYVLRHKGAY---HMRVAGQDLGFFAYHSLDVIGVLLGG---ALLLVAIIVGVLG-—====—= === —— KLT
UGT31B1 465 T-PLQKAVWYTEHVIESRRRVVPTMLKTRAANVNYSDY IMSYVFVPFIMFTVMNHLRQLLKMNMY-==— === ===
UGT31C1 447 S-PTHKAVWYTEHALRRDG----DALKTKAANVDYAEYCMSTCWRPC-——--——--——- - -
UGT31A1 457 R-PLEKAVWYTEHVARRKG--AKKHLGTRAANVTYSKYAMFDLILPMLITIFSTYLOKILSI-——————— oo
UGT32A1 437 K-PLRKALWFTNYVLRNKD-=====—=——- AIDKFK-—— === e e e e e e
UGT76B1 429 --LGGSSFRNLENLIAYILSF---=====——— = e e e e e e e
UGT76C2 434 --QGGSSFQSIETLANHILLL-—--—=—=— e o
UGT76F1 439 --EDGSSSKYLDKLVSHVLSFDSSAFAS-——--—----————-——— -
UGT76D1 430 --TEGSSHNSLNNLVHAIMMQIDEQ-------=-=—==— ===
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UGT76E1
UGT78B1
UGT78C1
UGT78D1
UGT85A1
UGT85B1
UGT74B1
UGT74F1
UGT74D1
UGT74E1
UGT74C1
UGT74A1
UGT75B1
UGT75D1
UGT75C1
UGT75A1
UGT71A2
UGT71B1
UGT71C1
UGT71D1
UGT72A1
UGT72D1
UGT72E1
UGT72C1
UGT73Al
UGT73B1
UGT73C1
UGT73D1
UGT89B1
UGT89C1
UGT89A2
UGT93A1
UGT93B1
UGT91B1
UGT91C1
UGT91A1
UGT102A1
UGT102B1
UGT51B1
UGT51C1
UGT51A1
UGT81A1
UGT81B1
UGT31D1
UGT72B1

432
433
422
435
465
470
443
431
439
435
441
449
436
458
440
447
432
453
459
447
458
451
448
448
453
463
468
485
451
418
446
437
450
447
439
454
395
404
530
557
527
508
439
448
452

——SRGSSFSSLDNFVNSLKMMNFM—-————-—
~—ANGSSTRNFESLLAAFNKLDS---——-~-
——QMMEVQQK I SRF == == —m e
~—MKGSSLENFKILLDEIVKV-----——-~-
H-KLGSSVMNFETVVSKFLLGQKSQD--——
——KGGASWRNVERVVNDLLLVGGKQ-——--
~—EGGSSDRSINEFIESLGK——-—————-~-
~—EGGSTDININEFVSKIQIK----————-
~—DGGNSDKN IDEFVAK IVR==——————~~—
——EGGSSDKNINEFVSMFC———————————
——EGGSSDKKIDEFVALLT-—————————-
-—PGGSSDRNLDEFVQFVRAGATEK-——-~-

All subfamily UGTs, 03-07-2002

~—EGGSSDKNMEAFVED I CGESL I QNLCEAEEVKVK — = = = = — = o o e e e

--EGGSSFNHLKAFVDEHM-—=—==—=——-
--EGGPSDLNLKGFVDEDE---——=-———-
——ENSSSNVNLKAYVNECLLGHC-=—=—--
E-GGSSYCWLDNLIKDMIK-=====—=——-
D-GGSSNCALKKFVQDVVDNVP—-==————-
--GGSSFLAVKRFIGDLIDGVSISK-—---
N-GGSSFAAIEKF1YDVIG---IKP-——--
-—-EGGSSFNYMSALGNEWEKSWKTQRSERS
--KDGSSYNSL----FEWAKRCYLVP----

LW

C-DGGVAHESLSR I ADESEHLLERVRCMARGA - — = = = = e e e e

--MTHIPSAYFT--——=—= === === —————
E-G-GSSYTGLTTLLEDISTYSSTGH-—--
E-G-GSSDLEVDRLMEELTLVKLQKEKVY--
E-G-GSSHSNITFLLQD IMQLEQPKK----
K-GSSSINVSILIQDVLEQLSLY-----
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