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NmUGT73BD1

29 NRSPCSNSDGYALSSSNALYFNGFRTL--PSRRMG-KQLASLSFN-TKS----SAG--SS
41 SGVVIV-SEE@E--------T-------- NPKTVV-ASIADETVA-ESS----GTG----
------------ TS-GSVDTHPED-SGH----RSS----

-------- SSHGLA-VHYAAPAPQ-LRQ----ARA----

----------------- ASRGLD-VHYAAPPAH-LRQ-----------
----------------- ASRGLS-VHYAAPPPH-VRQ-----------

H-------- G---VH-VEFLSAASN-IPR-----------

--------------------- AEKDHK- IWFLLPKKA-RKQ-----------
----------------- AQKGHF - VJJFISPJPKNIDGM- - - - - - - - - - -
--------------------- AEHGQR-VSFVSHPQGI-LRR-----------
--------------------- SAHNYN-VHWLIIPSHL-SSS-----------
--------------------- TSTNFH-VPLLISSTL-ATS-----------
S---R----N---FR-AVLVISSNL-SSS-----------

--------------------- ASRTFN-TRHLIISSNL-SSS-----------

-------- G---FS-PVVMTPESI-HRR----ISA----

--------------------- SKRNFT-IHFCSPHAIN-LDS-----------
----------------- RDPNLT-VEWFVVR EEW-- - - - - - - - - - - - - -
----------------- NHHGFDRV@VFLVTDD-VSR----SKS--LI
----------------- SVLNIH-VQ@ILAVTSG-SSS---------PT

23 IMEFCd-R--MA--------H-------- LHQDIH-IWCINPTFE-SPC----SYV----
23 LVEFESS-R--#V----oooom oo HLHGLT-VWFVIAGEG-PPS--------- KA
22 LIEFI\R-R--V----------------- LHHNFS-V@WFLIPTDG-SPV--------- TP
21 IMEFINI-R--@#V-------- H---L----HQDNFQ-V@WCIIPTLS-NSP----TIA----
21 IIEFCIKL--H----------oo-oo- LHHHYH-V@WCIFPTID-APV--------- AA
21 IIEFSIRL--IK----------------- HHQNFH-V@WCIVPSLG-PPP--------- ES
28 IMHFSIHLL--IQ----------------- LHPDIH-V@WCIIPTLG-SPP--------- Ss
24 VMOMGE-R--FV------co-oooooo- SRHNFV-V@VFVVVTD-AAT----AES--Q-
13 VIEMGR-R--PA----------------- GSHGFD-VYIFVLETD-AAS----AQS--QF
22 MVQNEAL--VR----------------- RGVSVT-LAVADPPDK-GAV----LAG---A
23 MVEWNILF--PT----------------- RGLDVT-IAVPAQPGS-GTT----GSP---T
19 MVEMGKLI--pAT----------------- HHPSFS-IKILILTPP-NQDTNTINVSTSQY
17 VEAVIINS----FI----------------- NKHHPS-ISIIILSNAPDSA-----------
20 MVEWNMLI- -fIN----------------- REPSYS-IIIFISSAP-YST----- GSSAPY
20 MVEMAGIdTI - -#S----------------- KNPSLS-IHIILVPPP-YQP----- ESTATY
18 MVEMGIALI--pK----------------- HHPSFS-IPMIFIVTPP-YNT----- GSTAPY
19 MVEMGIAFI--VH------- RY-------- GPHKFS-IPILYWCGS-IVD----TASIPVY
19 TVEMGES-L--IL----------------- RHHHFSTIHVLIWTGF-DDS----- PHTATY
26 MMEVGIRM- -fR-------- SRCCGDDDDGRPAMS - LVLLAQLP-ESHRAPEIDEIIRR
19 TTAPNY-L--AV--------A-------- SDNRLS-VQ@LIVIPSR-VSD----DAS----
21 TVEMING-Q--A--------A-------- RDDQLF - I@VLVMKLP-YAQ-----------
30 AVENMLI--IQ----------------- RNHRIS-IVILIINIPTTTS----LINDFVH
20 AVEMSI{-L--II-------- R---RE---NRISVL-ILILSFPFD-SGL----VNA----
23 TIEWNMRL--IS--------Q-------- DNPRIHTIWILYWGLPFIPQ----- ADTIAF
21 HIEFIN9S-R--P#I--------N-------- LDHRIHTIWILNLSSP-SSP----HAS--VF
20 FMEFI\R-R--#I--------E-------- QDDRIR-IWILLMKLQ-GQS----HLD--TY
20 TIEFS{-R--@L--------D-------- RCDQFS-VWILLMKSP-FGV----AAD----
26 AMEFINS-L--@#T--------N-------- HDKNLY - IfVFCIKFP-GMP----FAD--SY
--TLS----
LWD@ATHQL--CL--------R--------G---FN-VSVIVHPGN-LTY-----------
HADWTHQI - -@L-------------------RGAT-VQVLVWPKN-SSY--------- LD
LMDFTH-R--#A--------L---R----GGAALK-IWVLVWPKN-LPF-----------
--LST----

--LQSKIAL

--LRS----
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SHDINNY----fF----------------- AARGVK-TNIITpWPLN-ASM----FTKAIEK

--------------------- ASHGFT-IpFVNIWDSI-HHHISTAHQDDAGD

LMSIIRALAAAA- - - - - - - oo oo - - APSGAT-LSFLSASS-LAQ----LRK--AS
LNBVL -K- -A- - - - - - - - H-------- IAPNTS-FSFIGWHSS-NAF-----------
LWMAVTR-R--A- - - - - - oo o AASPSTIFSFFNWARS-NAS-----------
TR-R--A-------- A----e-on- SAPEVT-FSFFSWAKS -NKA-------- - - -
VK - -AT----------------- EAPKVT-FSFFCWTTT-NDT---------- L
LWMDVVQ-R--TA-------- A-------- SAPGTL-FSFFNJADS -NRK- - - -LFN- - - -

L ASRGVK-ARIITHPLNEFVF-----------
THDIINR----fF----------------- AARGVK-TWLITWPRN-APT----FLT--AI
LAE[SQNL

LIDIATHQL - -CL
HDATHQT - - AL
LIAIDFTH-R- -HA

--------------------- AKHGLR-IWFVNSEYN-HNR-----------
LISFSR----YL-----mmmmmm e e oo o AKQGIQ-IWFINWEFN-HNR-----------
e R L | R DIGSSH-VWFVTNIHG-LTQ-----------
--------------------- IHHGAT- VY STAVSA-HRR-----------
SMRFINR-R--I----------------- KRTGAR-VWFVTCVSV-FHN-----------
“R--A- - m oo GTISGARVFAASISA-YNR-----------
-R--pA-------- S---K----G---VA-TWLVTHWRFI-QRT-----------
-R--MA-------- H---I----GGVGVR-CWLAIWPYL-LRQ-----------
--------------------- AYHGLR-PWFVTPRYL-LST-----------
L S---K----G---VK-TWLVTWIHT-LNS-----------
--------------------- VSKNVK -V IATPTYT-ASS------=-----
IMOFINRL - -AS----------------- KSRHLI-LWLLLPTSH---------------
-R--fI-------- P---K----R---IR-VWLALWRFI-HST-----------
H-------- S---K----G---FK-TQWHTLWTFI-FNT-----------
LAQMSIdRL - -TIA------------c-mmmm = KGIK-VSLVTWLHV-SNH-----------
--------------------- SKKGIT-SPWLIIASKD-HRE-----------
LQFSIdRL - -S - - - - - - - - - - - oo - KNVN-VQFLTESST-HNS--------- IL
--------------------- ASKGLK-L@LVLVSDK-PSP-----------
L L-------- SSKNLH-INLATIESA-RDL-----------
--------------------- ASKGLL-AQFSSWHHIIHKI-----------
--------------------- AAKGAS-VIFITHEKG-GKN----MRITNKL
------------------------------ RK
------------------------------ MR
------------------------------ MR

- VL-----c e e o - - -YSKGFS-IWIFHWNFN-KPK---=-===--=--
--IL------c-cceecc-----HSRGFS-IWVAHWOYN-SPD---=-=-==-c=--~-
—-IL--=-=-=--c e eeee-=---YSRGFS-IWITHWRFN-APK--=-=-==== ===
--IF-----cc-ccecee-c-----FNRGFS-IWVIHWKFN-SPN----=-=-=-==--

e IL--=--- e e e ---HSOGFT-IWITIHWSFN-SPN----=-=-=--=-~-
A-----------------AAAGVH-VWFLHWDHN-LHR------ - LGNA

L ---FLE--8S
---LLQ--AS

- -[L ---LIR--SR
--ML ---FLR--SR
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---LST----
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LRRFISDFNSF------------- !RFHCDKVVPE ----- SFASVGGVGLSSDENGIREN

NKSFSRVWTMP--LEGSSSSDKAESSSTNQPRLDK----- SKT--ERQQKVTH-------
DGHRGLDHCETAPVGLYGDMLINDSEIQYSRSLTE————KESPAIHNLKLDRLSEQE———
RVHGWDDKALLS------------ VQFHDL-GISTYVSPPPDP--TADTPFPSHLMPL- -
ARLRLHGWDPDALRS--------- IARFHDL-DVPA---YESPPPDPTAPPFPSHLMPM- -
ARARVHGWDPRALGS--------- IARFHDL-DVPP--YDSPAPDLAAPSPFPNHLMPM- -
IRSTLNLNJgA------=-=-=-=--=--= IINVISL-KFPN----------- GITNTAELPPH- - -
-LESLNLFJYDC------------- IVFQTL-TIPS---VDELP--DGAETTSDIPIS---
PKIPETLQJYS------=-=-=--=--=-- INKLVRL-PLPHTDHHHHLP- -EDAESTMDIPSN- - -
LRPVAPALASL------------- IDLVAL-PFPR---IDELP--DGAEATSDLPPG—--
IPSTFSNHSSF------------- IJHVTEISVAAS---------- PPPEAADEPGSGTEV
IPSSLHQHIGL - ----=-=-=--=-=--= FQVTLI------=-=-=-=-=--=--- PSQPPPPSPEHH- - -
VPSSLRSL}gL-------=--=--=--~- VEVVEI-PSSP------ TP--PPPPPPSQPGSGD- -
IPSDLRRIL------=--=---=---=-~- FHIF-EISS----- SLP--PPPPPSSPSPDSD- -
TNED------=-=------=--=--=-=-= LGITFL-ALSD----- EQD——RPDAPPSD ———————
IKSNLANDIZSVLDDS--------- !KLLEL-EIES----PELP--PELHTTKNLPPH—--
-LGFIGSD|gKP------------- NRIHFA-TLPN----- IIP--SELVRANDFIAF---
GKTLMEED|YK - ---=--=-=-=--=---- FVIRFI-PLDV-----=--=--- SGQDLSGSLLTK- - -
ETEAIHAAAA-------------- RTICQITEIPS---------- VDVDNLVEPDAT- - -
VKALFENLJYSN-----=-------- M ECMFLPPVNL---------- DDMAQTSDPAIL- - -
QRTVLDSLIZSS---=--=-=-=-==-= == IlSSVFLPPVDL------=---- TDLSSSTRIESR- - -
QKSVLKALITS - ----=-=-=-=--=--=- IINYVFLPPVAF---------- DDLPEDVRIETR- - -
SKPFFNALJ|YTS------------- IJOCIFL-PPVN------ VK--NGNDPLETQ------
TLRKLLQSLIZST-----=-=-=-=-=--- IIDFKFLPPVNK------=---- QDLPQDVSPAVQ- - -
SKAYLKTLJESN--------=----- IADTILLPPISK---------- EQLPQGVHPAIL- - -
SETILQTL)3YSN------------- IIDYMFL-PEVQ---------- PSDLPQGLPMEIQ- -
LKQQSSYKNL----=-=-=-=-=-=-=--=-- LNVVLLPPVDL---=--=--=--- TSLTNKPLAILSQ- -
LNSPGCDAAL-------------- VDIVGL-PTPD--------- ISGLVDPSAFFGIK- -
IARIAAVClgS------=-=-=-=----- IlGVRLL-PIPS---------- CEGKTYSHPVMW- - -
IAGIAASNES-----=-=-==-==-==-= N TFHHL-PPPP---------- SCADPDPNPLLL- - -
ISSVSNKFgS------=--=-=----- IINFHYIL--------------- PSISFTFTLPPHLQ-
ASSITSEASS------=-=-=------ INTYHRL-PTPD---------- IPPNIITNPVEL---
ISHVSATTSG----=-=-=-==-==-==--= IsSFHHL -PVLV------ LP--PNTFSSFEEIAYK- -
ISSVSSSFgS------=---=----- INTFHHL-PAVT------- PYSSSSTSRHHHESL- - -
LARVSSTI|gS--------=--=---- I TFHHL-PTIS------ LP--LDSFSSPNHETL- - -
IRRISHSH|IF - -----=-=--=-=--= IISFRQF-PRVT ------=---- NNITRNISVPAI-- -
IDQISKTN|gS------=--=-=----- IS TFHRL-PFLP---------- LNLSPTVSSIAT---
EAAGASEHSG----------=---- FDVRFH-CLPA---------- EELPDFRGGEDF - - -
SSVYTNSEDR------=-=-=-=--=-=-- LRYILL------=--=-=-=-=-=--- PARDQTTD-------
PFTNTDSSIS-------------- HRINFV-NLPE----- AQP--DKQDIVPNPGSF---
SQSRNNPYYTH------------- LTFMTLPPLSN---------- PPERSSPDF------
YVDFQSRDIIDNS - - - === = = = = - = GSLTFI-TLPP------ LSNIPDCTSSTF-------
LRSLVKNEPgR-------------- IARLVTLPEVQD------- P--PPMELFVEFAESY- -
ARSLIASQIYK----=--=--=----=-- JIJRLHDLPPIQD------- P--PPFDLYQRAPEAY- -
VKSIASSQIF - ----=--=-=-=-=-=--- VRFIDVPELEE------- K--PTLGSTQSVEAY- - -
--QSLPAASN--------=------ TNIKLI-HLPN------- I--NPPIKLDSVEKF---
IKSVLASQEQ -------------- IOLIDL-PEVE------- P--PPQELLKSPEFY- - -
SYTKSIAASEPR------------ IIRFIDV-PQPQ----DRPP--QEMYKSRAQI-----
LSPLLSAHESS ------------- VISVVF-PFPP---HPSLS--PGVENVKDVGNS- - -
ALRSLHSPEH-------------- FKTLIL-PFPS---HPCIP--SGVESLQQLPLE---
LSPLLSAVVN----=-=-=--=--=---- !EPLIL—PFPS———HPSIP——SGVENVQDLPPS———
QLIELDRLGS--------=-=----- LHTLVL-PFPN---------- PPNPSETS-------
IRSNLPPESS-------=------- IlSLIEL-PFNS--SDHELP--HDGENFDSLPYS- - -
LRLQAENLD-----=-=-=-=-=-=-=--=-- IARLAEL-PFDG--TSH[{(LP--PNTESTESLPHS - - -
ALSSSTSPNHQ--------=----- IHLAELVPFNS--TQHSNK--DN--NTQKAPLT- - -
IAQFLHRHSNS------------- VSIIDL-PFPR--DVEEIP--QGIESTDKLPSMS- -
FLSDTPE-----=-=-=-=-=-=-=----=-- IlKVISL-PFPE--NIT[EIP--PGVENTEKLPSMS- -
IPLSKSKY---------------- IsSVVTI-PFPS-PSLTNLP--PDHENLATIRSS---
SIDHDSSRGRS------------- JIJRTHIV-KFPQ---VPELP--QGMESFNADTPKD- -
SRAIATN-----=--=-=-=-=-=-=-=-=-=-- LKIQLL-ELQLRSTEAELP--EGCESFDQLPSFE- -
ARAIKSGLQ--------=--=----- IIRLIEI-QFPW--QEAEIP--EGCENCDLLPTT- - -
SRAIQSGLE --------------- IINLVQV -KFPS--QESESP--EGQENLDLLDSLG- -
SRAIESGLQ------=-=-=-=-==-=-=-- IIKIVQF -QLPC--EEA[ELP--EGCENLDMVASLG- -
TIHRARDSGLK--------=----- IIQLIQI-PFPC--QEVELP--PGCENLDSVPSRD- -
QPHIDSGLjg-------=-=--=-=---- VRFLEL-PFPA--AEA[ELP--AGIESADSLPGLH- -
SRAIQSGL)g--------=--=-=-=--- IARLLEL-RFPT--LEAELP--EGCENVDQLSSFD- -
GRAIESGLJ)g--------------- IARLLEV-RFPA--LEAELP--EGCESVDDLPSLA- -
ANELSTFLHP-------------- IlOISLI-PFPS---VSELP--ENCENMATVPPH- - -
TIEEEKAAGHH----------=--- I RVHII-KFPS--AQLELP--TGVENLFAASDNQ- -
SIPFNDYHQ--------=--=----- LCLHTV-PFPS--QEVELP--DGVESLSSVTDLD- -
FNQDNPGLED--------=--=---- ITIQIL-NFPC--TELELP--DGCENTDFIFSTPDL
ISRTIGKAN-------=-=--=--=-=-= IINTRTI -KFPS-TEDS[LP--EGCENTESALAPD- -
IEKTNHSGNQ------=-=-=-=-=-=--- JIINISII-KFPC--KEV[(LP--EGSESLDTLKQPD- -
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NtTOGT1 47 SKAIQRNKHLGIE----------- fI{EIRLI-KFPA--VENELP--EECERLDQIPSDE- -
BvUGT73A4 55 EKGNKSGART-------------- JIINVEVF -NFQA- -QSF[LP- -EGCENLEQALGPG- -
Db5-GT 59 TRKNTETQ---------------- MEIEVF-SFPS--EEA[LP--LGCENLEQAMAIG- -
AtUGT86Al 62 IFSAARSSGQ-------------- HDIRYT-TVSD----- E€FP- - LDFDRSLNHDQF- - -
ZmUFGT1 63 SASAGHGLJ--------------- GNLRFV-EVPD----- EAPAAEESVPVPRQMQLF - -
CteUGT78K6 49 --LFTKRHIP-------------- NNIRVF-TISD----- E€IP--EGHVPANNPIEK- - -
AtUGT78D1 56 --LFSSDHEEN------------- BEXVHDV---SD----- VP - -EGTMLGNPLEM- - - -
CoUGT78B3 54 --VSGSTGGA-------------- ENIKFY-DVHH---- - evVP--ENHSFSGNPLEE- - -
MtUGT78G1 59 FSRSNEFLEN-------------- ffKYYNV---HD--- - - ELP- -KGYVSSGNPREP- - -
LgUGT78J1 52 --TC----AN-------------- JJRIHEV- - -WD--- - - eTP--RDQVFTGSHFEA- - -
CpPGT11 46 VLESLEGRKNYIG------------ EQIHLV-SIPD----- EIEPWDDRSDMRKL------
AtUGT83Al 54 IISSLPNSPEHEDYVG--------- DQINLV-SIPD----- ELE- -DSPEERNIPGKL- - -
FaUGT75T1 49 ----IKSL|gS-------------- LEGLSFASFSD----- E€FD- -DGVHPANDPEHI- - -
AtUGT75C1 54 ----MGEPJgS-------------- TKGLSFAWFTD-- - - - E€FD- -DGLKSFEDQKIY- - -
AtUGT75B1 47 --SMIANHNKV------------- ENLSFL-TFSD----- EFD- -DGGISTYEDRQKR- -
AtUGT75D1 56 RMFSTENV[]--------------- ETLIFA-TYSD----- [€HD- -DGFKSSAYSDKSRQD
ZmUGT74Al 45 --ADVDAHPA------------------ MVEAISD----- €HD- - EGGFASAAGVAEY - -
AsUGT74HS5 56 ----- CQDIICP------------- GAVHLV-EISD----- EFD- - SAGFEEVGDVAAY - -
BAUGT74J7 62 ----- VPPIgA-------------- GPFRVA-AISD----- EFDAGGMAACSTGFGDY- - -
SrUGT74Gl1 53 --TLNHSNTT-------------- TTSIEIQAISD----- eCD- -EGGFMSAGESY--- -
AtUGT74B1 52 ----- ITTRS-------------- LSVE---PISD----- EFDFIPIGIPGFSVDTY- - -
RsUGT74R1 47 ARSISSHIGS-------------- fINVQ---PISD----- EAD- - QQGQQFQTAETY- - -
LuUGT74S1 51 --MTVTAQSG-------------- IHIDTI---SD----- E€FD- -HSGLILQDPEHY- - -
AtUGT74F1 B e {HLDPSSPISIATISD[gYD- -QGGFSSAGSVPEY- -
SgUGT74ACl 48 LQLQGAYSNS-------------- VKIEVI-SDGS---------- EDRLETDTMRQT- - -
AtUGT74cC1 49 --PYTSDDYS-------------- BTVHTI---HD----- EFF- - PHEHPHAKFVD- - - -
AtUGT74D1 51 RRAITGGATA-------------- LPLSFV-PIDD----- EFE- - EDHPSTDTSPDY- - -
AtUGT74E2 47 --PYKTEH---------------- DSITVF-PISN----- E€FQ--EGEEPLQDLDDY- - -
AtUGT84B1 53 LSTVEKPRYP-------------- VDLVFF---SD----- €LP--KEDPKAPETL--- - -
DgpHBAGT 53 HKSTGHVQEIDIGG---------- GRLRFE-SFTD----- [EWE - -DHDDPRRSDLNVY - -
MtUGT84F1 56 ATPIGDGS---------------- LMFQFF----D---------- DGLPDYAHPLDH- - -
GtUF6CGT1 55 ANNLNDDQEJIKVGSGM-------- fJfRFEFF---DD--- - - [EWESVNGSKPFDVWVY- - - -
PgUGT84A23 52 KASNISDQ|JAPVGDGF-------- RFEFF---ED-- - - - EWD - - EDEPRRQDLDQY- - -
PgUGT84A24 51 KASNIGEEJJSPIGDGF-------- )fRFEFF---ED--- - - [EWD- - EDEPRRQDLDQY- - -
AtUGT76E1l 47 --RVSSSKDF-------------- SDFHFL-TIPG----- SLT--ESDLKNLGPFKF- - -
AtUGT76D1 46 FKDISHNFEG-------------- BXKFFTI---KD----- [gLs- -ESDVKSLGLLEF- - -
SrUGT76G1 55 ----TSNY|gH-------------- FTFRFI-LDND---------- PQDERISNLPTHGPL
VvGT15 85 ----PSNH|gD---------------- FSFL-PIPD----- €L - - -SDGQNFASLLNL- - -
AtUGT76C1 49 ----SSDHPL---------------- FTFL-QIRD----- E€LS--ESQTQSRDLLLQ- - -
AtUGT76B1 50 ----SSNF|gH---------------- FSFV-SIPD----- €L---SEPESYPDVIEI---
CsUGT76F1 49 ----PSSHpH-------------- LTFHFIQENLS---------- ASEASTDDLVAF- - -
OsUGT709A4 53 AAATTAGS|g--------------- RRLRFL-SVPD----- [@LP- -DDHPRSASDVPVM- -
SrUGT85C2 58 GPHCLDGA|§G-------------- FRFETI---PD----- evVS--HSPEASIPIRESL- -
CoUGT85N1 56 ALDHLKGL---------------- NNFRFE-TIPD----- E€LP--PENKRGVSDVPEL- -
MeUGT85K4 57 GQEFIDGLED-------------- FKFEAI---PD----- ELPY- TDRDATQHVPSL- - -
AtUGT85A1 59 GSNALDGL|§S-------------- FRFESI---AD----- €LP--ETDMDATQDITAL- -
MtUGTS85H2 54 SRGPKAFDGF-------------- TDFNFE-SIPD----- E€LTPMEGDGDVSQDVPTL- -
MdUGT7 1K1 51 SYTKSIAASEPR------------ BRFIDV-PQPQ----DRPP--QEMYKSRAQI-----
AtUGT89A2 60 LSPLLSAH[JSS------------- VISVVF-PFPP---HPSLS--PGVENVKDVGNS- - -
AtUGTS89C1 53 ALRSLHSPEH-------------- FKTLIL-PFPS---HPCIP--SGVESLQQLPLE---
AtUGT89B1 58 LSPLLSAVVN-------------- BEPLIL-PFPS---HPSIP--SGVENVQDLPPS---
NmUGT89P1 54 QLIELDRLGS-------------- LHTLVL-PFPN---------- PPNPSETS-------
AtUGT92A1 58 IRSNLPPESS-------------- fISLIEL-PFNS--SDH[ELP--HDGENFDSLPYS- - -
GbUGT92K1 61 LRLQAENLD--------------- {RLAEL-PFDG- - TSH[(LP- -PNTESTESLPHS - - -
GmUGT92G4 54 ALSSSTSPNHQ------------- IJHLAELVPFNS--TQHSNK--DN--NTQKAPLT- - -
POoUGT90A7 55 IAQFLHRHSNS------------- VSIIDL-PFPR--DVE[EIP--QGIESTDKLPSMS- -
AtUGT90Al 58 FLSDTPE----------------- fJKVISL-PFPE--NIT[(IP- -PGVENTEKLPSMS- -
AcUGT73J1 50 IPLSKSKY---------------- i{SVVTI-PFPS-PSLTNLP--PDHENLATIRSS---
MtUGT73P1 59 SIDHDSSRGRS------------- IfRTHIV-KFPQ---VP[ELP--QGMESFNADTPKD- -
SrUGT73ELl 59 SRAIATN----------------- LKIQLL-ELQLRSTEA[LP--EGCESFDQLPSFE- -
CpPGT4 55 ARAIKSGLQ--------------- FIIRLIEI-QFPW--QEA[IP- -EGCENCDLLPTT- - -
AtUGT73C1 56 SRAIQSGLR--------------- IINLVQV-KFPS--QES[¢SP- -EGQENLDLLDSLG- -
CpPGT2 55 SRAIESGLQ--------------- KIVQF-QLPC- -EEA[LP- -EGCENLDMVASLG- -
PjGAT 59 TIHRARDSGLK------------- IJOLIQI-PFPC--QEV[§LP--PGCENLDSVPSRD- -
CtiUGT73AELl 57 QPHIDSGLR--------------- VRFLEL-PFPA--AEA[§LP--AGIESADSLPGLH- -
CaUGT73AH1 55 SRAIQSGL|g--------------- FIIRLLEL-RFPT- -LEA[LP- -EGCENVDQLSSFD- -
PzGAT2 55 GRAIESGL|g--------------- IRLLEV-RFPA--LEA[LP--EGCESVDDLPSLA- -
AcUGT73G1 57 ANELSTFLHP-------------- IOISLI-PFPS---VS[§LP--ENCENMATVPPH- - -
MtUGT73K1 53 TIEEEKAAGHH------------- gRVHII-KFPS--AQL[ELP--TGVENLFAASDNQ- -
GeUGT73F1 57 SIPFNDYHQ--------------- LCLHTV-PFPS--QEV[ELP--DGVESLSSVTDLD- -
AtUGT73B1 60 FNQDNPGLED-------------- FIITIQIL-NFPC--TEL[LP--DGCENTDFIFSTPDL
GuUGAT 52 ISRTIGKAN--------------- IINIRTI-KFPS-TEDS[ELP- -EGCENTESALAPD- -
NmUGT73BD1 51 IEKTNHSGNQ-------------- INISII-KFPC--KEV[(LP--EGSESLDTLKQPD- -
NmUGT73BD1 R i MTAQFEIVVFFE-LM-AQEEILIH



AtUGTS81Al 121 GTGGVLGEEGLPLNGVEADRPKKVLILMSDTGGGHRASAEAIRAAFNQEFGDEYQVFIT

AtUGT8O0A2 118 ----- ILAEDAAKIFDDKISAGKKLKLLNRIATVKHDGTVEFEVPADAI----PQPIVV

AtUGT80B1 100 ----- KQKL------- IVELVRIQNDGTVEVIDNGTPVSELWEFEPTKG----QSTITYE
0sSZOGT3 101 ----- WEAY------- TADARAPLSALLDEL------------- SASHR- - - -RVVVVCH
0sZOGT1 96 ----- LESF------- AVAARVPLAALLERL------------- SASYR----RVVVVYD
ZmcisZOG1 97 ----- FEAF------- AAAARAPLAALLQRL------------- STSYR----RVAVVFN
GmUGT79A6 85 ----- LAGN------- LIHALDLTQDQVKSL------------- LLELK----PHYVFF
AtUGT79B6 84 ----- LGSF------- LASAMDRTRIQVKEA------------- VSVGK- - - -PDLIFF]
GmUGT91H9 86 ----- KSYY------- LKLAYEALQGPVSEL------------- LKTSK----PDWVFY)
ZmUGT91L1 89 ----- TAEL------- HVQAMDRLAPAFSAFLGAACAD------ GSDRK- - - -VDWVLL
PoUGT95A1 102 RSSGPRGNP------- LQDQNLQMGKGIKSFLSA---------- RSGTR----PTCVVIN
MtUGT95B4 T3 =-mmmmmmm e o - - HDELTKGLQNIFSNY------------- PRPTR----PVCAIV]
PgUGT95B2 80 ----- LMAQ------- HRNHHSQMAQRLESVLSARASA------ PNSIP----IACAVTW
VvUGT95B6 79 ----- PMSH------- HHPHHQQMGTAIESLLSS---------- RSTSPDYVPPLCAIIN
AtUGTS82Al 77 ----- FFSI------- ENSMENIMPPQLERLLL----------- EEDLD- - - -VACVVV)
VpUGT94F1 92 ----- QFPL------- LIKDFENSKSSFFSI------------- FDTLK----PDMLIY]
AtUGTS87A1l 72 —--m--mmm - - - IDAVLTRLEEPFEQLLD----------- RLNSP----PTAIIAD
AtUGT72cC1 84 ----- LAEM------- MRKALPEIKSSVMEL--------------- EPR----PRVFVV]]
AtUGT72D1 82 ----- IFTK------- MVVKMRAMKPAVRDAVK----------- LMKRK----PTVMIV])
LjUGT72AD1 88 ----- IQAT------- IIRSLPSIYNVLNTLHCS---------- SNSRG----LASIVVD
AtUGT72B1 86 ----- ISLT------- VTRSNPELRKVFDSFV------------ EGGRL- - --PTALVV)
VvUGT1 85 ----- ISLS------- MTRSVPALRDSLRTL------------- TESTR- - - -LVALVV)
LjUGT72AH1 85 ----- LQIA------- ISDAMPSVREALRSL------------- ASSSK----VVALVVp]
LjUGT72Z2 85 ----- IQLA------- VSQSMPSFRDTMRSLH------------ STTPH----LTALIAD
GmUGT72X4 85 ----- IQLT------- ITLSLPSIHEALKSL------------- CSKAP----LTALVVD
MtUGT72L1 92 ----- IQLT------- VINSLPYLHEALKSL------------- ALRIP----LVALVVp
PgUGT72BD1 89 ----- LVLI------- VRQSLPDLRSAIASM--------------- KSR----PTALIVp]
AtUGT72E1l 79 ----- LLVM------- MRETIPTIRSKIEEM--------------- QHK----PTALIVp]
OsUGT706C1 86 ----- IVDA------- LRLANPVLRELLRSF------------- PAA------ VDALVV)
O0sUGT706D1 87 ----- MLDV------- LRRSVPSLASLLRSI---------------- PS----VAALVLp]
MtUGT88E1 88 ----- TLEL------- SPRSNHHVHHILQSI------------- AKTSN- - - -LKAVMLJ
VpUGT88DS8 76 ----- LFEV------- PRLNNPNVKQYLEQI------------- SQKTN----VKAFIID
NmUGT88P1 89 ----- IPQL---------- NNPNLKLALQTIS------------ KESSD----LKAFII]
AtUGTS88Al 89 ----- LLEI------- LCFSNPSVHRTLFSL------------- SRNFN- - - -VRAMIID
VVGT7 86 ----- AFEL------- LRLNNPNIHQALVSI------------- SNNSS----VRALIVD
MAUGT88F1 88 ----- TFDF------- IRQNDPHVRSALQEI------------- SKSAT----VRAFIIN
ScUGTS5 85 ----- LFEF------- IRLNATSVLHTLQKI------------- LQTSK----VRALILD
OsSUGT707A2 106 ----- ISRF------- MQQHASHAREAIAGL--------------- ESR----VAAVVL}]
AtUGT71B1 74 ----- LVSY------- IDSQKPQVRAVVSKVAGDVST------- RSDSR----LAGIVV]
MAUGT71A15 84 ----- FRMF------- VENHKSHVRDAVINVLPESDQSES----TSKPR----LAGFVLD
BvUGT71F1 97 ----- MRIL------- IELHEPLVKQAVEERIR----------- AGSSK----LAGFVL}
Db6-GT 87 ----- FTTV------- IELHKPNVKQVVEERVR----------- SGSPK----PAGFVID
AtUGT71cC1 95 ----- ILEY------- VKKMVPIIREALSTLLSSRDE------- SGSVR----VAGLVLD
AtUGT71C4 90 ----- IVKL------- IKKNTPLIKDAVSSIVASRRGG------ SDSVQ- - --VAGLVL]
AtUGT71D1 87 ----- VYDV------- IERNIPLVRNIVMDILTSLA-------- LDGVK- - - -VKGLVV
FaUGT71W2 82 ----- LSDY------- IETYKHHVKDTILNQVL----------- PNSSR----IAGVVID
MtUGT71G1 92 ----- ILTF------- LESLIPHVKATIKTILSNK------------------ VVGLVLD)
MdUGT7 1K1 87 ----- FSLY------- IESHVPSVKKIITNLVSSSANS------ SDSIR----VAALVVD
AtUGT89A2 98 ----- GNLP------- IMASLRQLREPIINWFQ----------- SHPNP----PIALISH
AtUGTS89C1 90 ----- AIVH------- MFDALSRLHDPLVDF------------- LSRQPPSDLPDAILGS
AtUGT89B1 95 ----- GFPL------- MIHALGNLHAPLISWIT----------- SHPSP----PVAIVSH
NmUGT89P1 82 ----- LAAR------- VHASSQ-LSNTIIQWFQ----------- SHTSP----PVAIVSH
AtUGT92A1 96 ----- LVIS------- LLEASRSLREPFRDFMTKILK------- EEGQS----SVIVIGH
GbUGT92K1 98 ----- LFLP------- LLQASQQLEQPFQQLVQDIVR------- KEGRL----PACIISH
GmUGT92G4 92 ----- DLLK------- LGYASLTLEPPFRSLISQITE------- EDGHP----PLCIIS]
POoUGT90A7 95 ----- FFPK------- FATATKLMQPDFEQAL------------ EKIPD----VTCIVSH
AtUGT90Al 94 ----- LFVP------- FTRATKLLQPFFEETL------------ KTLPK----VSFMVS]H
AcUGT73J1 87 ----- MFDL------- FVSALSLFQPPLQNL------------- IHDLK----PDCLISp]
MtUGT73P1 98 ----- IISK------- IYQGLAILQEQFTQL------------- FRDMK- - - -PDFIVTD
SrUGT73E1l 97 ----- YWKN------- ISTAIDLLQQPAEDLLR----------- ELSPP----PDCIISH
CpPGT4 92 ----- DFAR------- FMKSLHMLQQPFENLFK----------- EKTLK----PCCIISH
AtUGT73C1 94 ----- ASLT------- FFKAFSLLEEPVEKLLK----------- EIQPR----PNCIIAD
CpPGT2 93 ----- LAFD------- FFTAADMLQEPVENVFA----------- QLKPR----PNCIISH
PjGAT 99 ----- LIGN------- FFSALNKLQQPLEQHLQ----------- ELMPP----PSCIISH
CtiUGT73AE1l 95 ----- LLQN------- FSLAVDMLQQRLEQRFE----------- SLEPR----PSCILSH
CaUGT73AH1 93 ----- FSKN------- FIDASKMQQGPLEKIFG----------- DIKPS----PSCIISpH
PzGAT2 93 ----- MSIN------- FFAATKMLQEPVEKMLK----------- DIKPS----PSCILS}
AcUGT73G1 94 ----- LKSL------- FFDAVAMLQQPFRAF------------- LKETN- - - -PDCVVAG
MtUGT73K1 93 ----- TAGK------- IHMAAHFVKADIEEF------------- MKENP- - - -PDVFIS

GeUGT73F1 95 ----- NLAK------- VFQATTLLRTPIEHF------------- VEENP----PDCIVA

AtUGT73B1 101 NVGD-LSQK------- FLLAMKYFEEPLEEL------------- LVTMR- - - -PDCLVGN
GuUUGAT 91 ----- KFIK------- FMKATLLLRDPLEHV------------- LQEEQ----PHCLVA

NmUGT73BD1 90 ----- MFMK------- FFRGLSLLQEPFEQI------------- LQELS----PDCLVA
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NtTOGT1 89 ----- KLPN------- FFKAVAMMQEPLEQL------------- IEECR----PDCLISH

BvUGT73A4 94 ----- IRDR------- FFKAAAMLRDQLEHF------------- LEKTR----PNCLVA
Db5-GT 96 ----- ANNE------- FFNAANLLKEQLENF------------- LVKTR----PNCLVAI
AtUGT86A1 97 ----- FEGI------- LHVFSAHVDDLIAKLSR----------- RDDPP----VTCLIAIM
ZmUFGT1 100 ----- MEAA------- EAGGVKAWLEAARAA-------=---=--- AGGAR----VTCVVG}
CteUGT78K6 82 ----- LDLF------- LSTGPDNLRKGIELAVA-----=--=---- ETKQS----VTCIIAM
AtUGT78D1 87 ----- VELF------- LEAAPRIFRSEIAAAEI----------- EVGKK----VTCMLTY
CoUGT78B3 87 ----- IDLF------- IKATPGNFIEAIHKAVE----------- ESDRK----ITCLTN}
MtUGT78G1 92 ----- IFLF------- IKAMQENFKHVIDEAVA------=-=---- ETGKN----ITCLVT
LgUGT78J1 79 ----- LGLF------- LKACPHNLEKAIGEAEE----------- DTGLT----ICSLISpH
CpPGT11 82 ----- LEKR------- LQVMPGKLEGLIEEIHG----------- RGGEK----IACLIA
AtUGTS83A1 94 ----- SESV------- LRFMPKKVEELIERMMAET--------- SGGTI----ISCVVApN
FaUGT75T1 81 ----- MSEL------- KRAGSESLTALIEKISTS---------- DEHGP----ITFLIYT
AtUGT75C1 86 ----- MSEL------- KRCGSNALRDIIKANLDAT--------- TETEP----ITGVIYS
AtUGT75B1 82 ----- SVNL------- KVNGDKALSDFIEATK-----=--=--=--- NGDSP----VTCLIYT
AtUGT75D1 93 ATGNFMSEM------- RRRGKETLTELIEDNR---------=--- KQNRP----FTCVVYT
ZmUGT74A1 76 ----- LEKQ------- AAAASASLASLVEARA--------=---- SSADA----FTCVVYp
AsUGT74HS5 88 ----- LAGM------- ESAGSRTLDELLRSEA-----=--=--=--- EKGRP----IHAVVYN
BAUGT74J7 94 ----- GRRL------- AAAGSETLEALFRSEA------------ EAGRS----VRALVYM
SrUGT74G1 86 ----- LETF------- KQVGSKSLADLIKKLQ------------ SEGTT----IDAIIYp
AtUGT74B1 82 ----- SESF------- KLNGSETLTLLIEKFK-----=--=--=--- STDSP----IDCLIY}
RsUGT74R1 80 ----- LQQF------- QRAVPGSLDDLIRLERG----------- HDQPQ----PTILIYp
LuUGT74S1 82 ----- SQTF------- RRVGSETLTDLIRKQS------------ ESRHP----VHCIIY
AtUGT74F1 80 ----- LOQNF------- KTFGSKTVADIIRKHQ-------=--=--- STDNP----ITCIVY]
SgUGT74AC1 80 ----- LDRF------- RQKMTKNLEDFLQKAM-------=--=--- VSSNP----PKFILY
AtUGT74cCl1 79 ----- LDRF------- HNSTSRSLTDFISSAK------------ LSDNP----PKALIY})
AtUGT74D1 86 ----- FAKF------- QENVSRSLSELISSM------=--=-=-=--=-~-- DPK----PNAVVYM
AtUGT74E2 78 ----- MERV------- ETSIKNTLPKLVEDMK------------ LSGNP----PRAIVYN
AtUGT84B1 84 ----- LKSL------- NKVGAMNLSKIIEEKR-------------o--o--o-- YSCIISS
DgpHBAGT 93 ----- IPQF------- QTVGHDSFVQLVKKHS-----=--=--=--- ESGTP----VSCIISN
MtUGT84F1 83 ----- HKKL------- ELVGRQFISQMIKNHA------------ DSNKP----ISCIINN
GtUF6CGT1 95 ----- INHL------- DQTGRQKLPIMLKKHE------------ ETGTP----VSCLILN
PgUGT84A23 91 ----- LPQL------- EKVGKVLIPQMIQKNA---=-=-=--=-=--- EQGRP----VSCLINN
PgUGT84A24 90 ----- LPQL------- EKVGKEVIPRMIKKNE---------=--- EQNRP----VSCLINN
AtUGT76E1l 80 ----- LFKL------- NQICEASFKQCIGQLLQ----------- EQGND----IACVVY)

AtUGT76D1 79 ----- VLEL------- NSVCEPLLKEFLT--------------- NHDDV- - - -VDFIIYH
SrUGT76G1 86 AGMR-IPII------- NEHGADELRRELELLMLAS--------- EEDEE- - - -VSCLITH
VvGT15 113 ----- VLAA------- NVNCESPLRECLAEKQ---------=-=- EQHGD- - - - TACI IHJ
AtUGT76C1 78 ----- LTLL------- NNNCQIPFRECLAKLIKPSSDSG----- TEDRK- - - - LISCVID
AtUGT76B1 78 ----- LHDL------- NSKCVAPFGDCLKKLI-------=--=--- SEEPT----AACVIVD
CsUGT76F1 78 ----- VSLL------- NTKCLVPFRDCLAKLLAD-------=--- VEEEP- - - -TACLISp)
OsUGT709A4 88 ----- VDSL------- LGAGQAAYRALLGSLLVGSGGA----- - GGFPP- - - -VTSVVA
SrUGT85C2 92 ----- LRSI------- ETNFLDRFIDLVTKL-------=-=-==---- PDP----PTCIISH
CoUGT85N1 90 ----- CKSM------- RNTCADPFRSLILKLNSS---------- SDVPP----VTCIVAD
MeUGT85K4 91 ----- SDST------- RKHCLAPFIDLIAKLKAS---------- PDVPP----ITCIISH
AtUGTS85A1 93 ----- CEST------- MKNCLAPFRELLQRINAG-------=--- DNVPP----VSCIVSH
MtUGT85H2 92 ----- CQSV--=-=---- RKNFLKPYCELLTRLNHS---------- TNVPP- - - -VTCLVS|H
MAUGT71K1 87 ----- FSLY------- IESHVPSVKKIITNLVSSSANS------ SDSIR----VAALVVD)
AtUGTS89A2 98 ----- GNLP------- IMASLRQLREPIINWFQ----------- SHPNP----PIALISH
AtUGTS89C1 90 ----- AIVH------- MFDALSRLHDPLVDF---------=-==- LSRQPPSDLPDAILGS
AtUGT89B1 95 ----- GFPL------- MIHALGNLHAPLISWIT----------- SHPSP----PVAIVSH
NmUGTS89P1 82 ----- LAAR------- VHASSQ-LSNTIIQWFQ----------- SHTSP----PVAIVSH
AtUGT92A1l 96 ----- LVIS------- LLEASRSLREPFRDFMTKILK------- EEGQS----SVIVIGH
GbUGT92K1 98 ----- LFLP------- LLQASQQLEQPFQQLVQDIVR------- KEGRL- - - -PACIISH
GmUGT92G4 92 ----- DLLK------- LGYASLTLEPPFRSLISQITE------- EDGHP----PLCIISH

PoUGTS90A7 95 ----- FFPK------- FATATKLMQPDFEQAL-------=----- EKIPD----VTCIVS)
AtUGTO90A1 94 ----- LFVP------- FTRATKLLQPFFEETL------------ KTLPK----VSFMVSpHh
AcUGT73J1 87 ----- MFDL------- FVSALSLFQPPLQNL------------- IHDLK----PDCLISIY

MtUGT73P1 98 ----- IISK------- IYQGLAILQEQFTQL------=-=--=---- FRDMK----PDFIVTH
SrUGT73E1l 97 ----- YWKN------- ISTAIDLLQQPAEDLLR------=-=---- ELSPP----PDCIISM
CpPGT4 92 ----- DFAR------- FMKSLHMLQQPFENLFK----------- EKTLK----PCCIISY

AtUGT73Cl1 94 ----- ASLT------- FFKAFSLLEEPVEKLLK----------- EIQPR----PNCIIA
CpPGT2 93 ----- LAFD------- FFTAADMLQEPVENVFA----------- QLKPR----PNCIIS
PjGAT 99 ----- LIGN------- FFSALNKLQQPLEQHLQ----------- ELMPP----PSCIISY

CtiUGT73AEl 95 ----- LLOQN------- FSLAVDMLQQRLEQRFE----------- SLEPR----PSCILSH

CaUGT73AH1 93 ----- FSKN------- FIDASKMQQGPLEKIFG----------- DIKPS----PSCIISpH
PzGAT2 93 ----- MSIN------- FFAATKMLQEPVEKMLK----------- DIKPS----PSCILS}
AcUGT73G1 94 ----- LKSL------- FFDAVAMLQQPFRAF------------- LKETN- - - -PDCVVAG
MtUGT73K1 93 ----- TAGK------- IHMAAHFVKADIEEF------------- MKENP- - - -PDVFIS
GeUGT73F1 95 ----- NLAK------- VFQATTLLRTPIEHF------------- VEENP----PDCIVA
AtUGT73B1 101 NVGD-LSQK------- FLLAMKYFEEPLEEL------------- LVTMR- - - -PDCLVGN
GuUUGAT 91 ----- KFIK------- FMKATLLLRDPLEHV------------- LQEEQ----PHCLVA
NmUGT73BD1 90 ----- MFMK------- FFRGLSLLQEPFEQI------------- LQELS----PDCLVA
NmUGT73BD1 i MTAQFEVVFF- LM-AQ[ERILI
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OsZOGT3

0sZOGT1

ZmcisZOG1l
GmUGT79A6
AtUGT79B6
GmUGTI91H9
ZmUGTI91L1l
PoUGTY95A1
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OsUGT706C1
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MtUGTS88EL1l
VpUGT88D8
NmUGT88P1
AtUGT88A1l
VvGT7
MJAUGTS88F1
ScUGTS

OsUGT707A2

AtUGT71B1

MdAUGT71A15

BvUGT71F1
Db6-GT
AtUGT71C1
AtUGT71C4
AtUGT71D1
FaUGT71W2
MtUGT71G1
MdUGT71K1
AtUGT89A2
AtUGTS89C1
AtUGT89B1
NmUGT89P1
AtUGT92A1l
GbUGT92K1
GmUGT92G4
PoUGT90A7
AtUGT90A1
AcCUGT73J1
MtUGT73P1
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AtUGT73C1
CpPGT2
PjGAT
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CaUGT73AH1
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AcUGT73G1
MtUGT73K1
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AtUGT73B1
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NmUGT73BD1
NmUGT73BD1
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169
144
132
127
128
116
115
117
127
141
100
118
117
110
123
101
113
115
122
118
116
116
117
116
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115
115
119
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118
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117
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120
132
128
123
115
122
125
131
125
128
114
133
135
129
127
126
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129
130
125
127
126
132
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126
126
125
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126
136
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FAH- -
FATE-
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NJHA - SMA - DVINSEH - KVJJC - ILNMPYSAATTE - - - - - - === -=--=-=-=-=-=-=-=-

VMMS -|JJSK-EIFVDH-EIJgV-VS
VMMS -|SN-NVFKKF -EI){JT-VA
VMMS -TA-EIFQKF-RIIJL-VG
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VENP- AA-KHE\LSH-GSJES - VW|
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FTSGACSAAMEL--AAWKAQPLDLKYGEICF-----
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FTSGACSAAMEY--ASWKAGAFNIKPGEVLP-----
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WITSATILSLFINSDLLASHGHFPIEPSESKLDETI-

LLGT-EAL-EVIAKEL-GIMRKHVLVTTSAWFLAFTV--YMASLDKQELYKQLSSIG----
FLGT-ELM-SVIADDV-GMTAKYVYVPTHAWFLAVMV--YLPVLDTVVEGEYVDIKE-- - -
GLIT-QVL-PMEWNEL-NVLS-YAYFPSTAMLLSLCL--YPSTFDKTFPCE----------
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GT-DAF-DVEINEF-GIJgP-YI

AV-EAL-NF
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CT-SAL-PIGKEF-NI|4T-YY
CT-SAF-PISESL-GI|ZV-YY
CT-TLL-DVTRDL-GLJ3G-YV
CT-SMI-DIINDEF-NLSA-YI
SA-SLI-DVEINEF-KV)3S-YL
CT-NMI-DIJATNL-NVJ34A-YTI

CL-PMI-DVE\KDI-SLIJF-YV
CT-TMI-DILWNEL-KV|JS-FL
CV-SMI-DVGNEF-GI|JS-YL
CV-SMI-DVEKEL-NI|JS-YL
LG-[JJTH-DLCNQI-GIJ|JR-FA
LSPRIN-KVEADAF-SIKS-IS
LG-|JTK---- - NL—GIER—FD

QQRHEAHOhEHPEERPREER RS HREE P SO HE

LG-JTN-SLESQL-GI|gR-LV
LG-YIG-KVCKEV-GVYS-VI
LG-|JTL-DVEINRL-GIER-IM
LG-|JJVN-NVI\KSL-GTRN-LT
LS-TL-ASENKF-RIER-LA
LW-

SLFP-

MIgYP -

FLFP-TT-DVI\RRL-NIJJR-LV|

MCFP-|jJTV-DTINAKF-NVjgR- I I

MCLP-YTN-RIJAKNL-GIJJK-ITI

YPTTANVLELTE - - - - - - = - === = — === === =
FPTTAMVLSLIF--HVPELDQKFSCEYRDLPE- - - -

AH-EAM-EFGKEL-NMLS-YIYFPCSIMMLSLGL--HSSKLDET----VSCEYRDHPQ
AN-EAL-EIGKEF-NLLS-YIYFPPSAMTLSLFL--HLPKLHEEVSCEYRDLTE- - - -
AF-QAL-EYI\KEF-NALS-YFYFPSSAMILSLLM--HAPKLDEEVSGEYKDLTE- - - -

KEF-NMLS-YIYFCAAASTLAWSF--YLPKLDEETTCEYRDLPE- - - -

FTTNAWFLALTL--YAPHVDREHEDDHILRHM- - - -
IASNARFLAVAL--FFPTLDKDMEEEHIIKKQ----
YPSAASDLAIYL--QVPHVARSAPSSFKDMADT- - -

AAL-HVIZgA-YIYFTSAAGAFAASL- -GLMHHYSTTTTNLRDMGKA - - -
LNY-SAS-QVINNL-EIT-YFYYTSGASLLCLFL--NFPTFHKNATIPIKDYNMHT - -
CN-SAF-EVSTSL-NIJJT-YFYVSSGGFGLCAFL--HFPTTDEIIPQDIGDLND-- - -

FTSGSSAMCQFL--YLPTLHETITQKDLQDPNT- - -
YTSGAACLAFSF--YLPTIDETTPGKNLKDIP----
FTSGACCLASFL--YLPFIHQQTTKSFKDLNT- - - -
CTSGAAILAAFL--YLPKIDEQTKTTESFKDLRDT -
FTSGLAAVAAYL--YFPTIDKQVDQSFKDLVDT- - -
FTSAASMLSLLL--RLPALDKEVAVDFEEMGG- - - -
YTSNASYLGLQF--HVQSLYDEKELDVSEFKDTEM-
FTSNASALALMS--HFQSLRDEGGIDITELTSSTA-
FTSGANMLSLMF--HFQSMNDEGVFDLTKDHISPNA

LCP-AMM-DVEL\EEL-EV]3S-YILFTSGANLLNVVF--HFLSLADNGV--DIATEVNDPD
CV-PMI-DVGNEF—NLPS-YIELTCSAGFLGMMK--YLPERHREIKSEFNRSFNEE--
CN-SLVKDVGNEL-NLj34S-YIYLTCNARYLGMMK--YIPDRHRKIASEFDLSSGDE- -

LTTNSGFLAMMQ--YLADRHSRDTSVFVRNSEE- - -
FTSGAAFLGLLL--CLPERYDLVGKEFVHSDP-- - -
LTSNVGFLSLML--SLKNRQIEEVFDDSDRDHQ- - -
LTSNAGYLAFML--HLPILHE----- KNQIAVEESD
FSISFFLVSVLQ--FCFENIDLIKSTDPIH------
LPINAHSISVMW--=---------mmmm oo oo - -
SPSAAITCCILN--TLWIEMPTKINEDDDNEILH- -
WPSGVQRSSLVD--YIWQNDQLSDSDHQIQDNSVIS
SASGAFGLGCYR--SIWLNLPHKETKQDQFL-----
CTCGAYSTSIYY--SLWAHLPHRQTDSDTFC-----
TTCGAYGILAYI--SIWSNLPHRKTDSDEFH-----
YGMNNYVGAVSR--DVALNRLLSGPESDDELLT- - -

TS-ESI\AKF-NI|ZgR-FVSYGMNSYSAAVSI--SVFKHELF----TEPESKSDTE
TA-DLALQF—KIPR-IIEHGAGVFPMYVSA--NIFSHFPLDESKEEFF ------
SV-DVEDEL-GI|gR-LICIGGSYFAHSAMN--SIEQFEPHAKVKSNSVSFL- - -

NGPGCFYLLCIH--VAITSNILGENEPVSSNTE- - -
HGFSCFCLFCHH--LLGVSKVHENVTSDSE------
HGMCCFNLLCTH--IMHQNHEFLETIESDKEYFP- -

MCLP-YTA-HINGKF-NII3R-ITLHGTCCFCLVCYN--NLFTSKVFESVSSESEYLV- - -

KYLS-QITT-KTR\EKI-HVJZR -LV|
RYML-|JTA-DTE\VKH-GLJ3JR-II
KHIM-QTA-KTE\KKF-QIjgW- IV
KHVF-QITS-DTR\KKL-QIjgdW-IM
LELA- IH-NVINSEL-NIj3S-LD
IIFT-|SE-STEKNL-QTI|4R - LV
FIYQ-JVD-ELIINKL-NI)J4R-LA
MI3FP-|)[ST -KVE\EKF - GV)4R - LV
MIYFP -AT -DSENAKF -GI|3R-IV
MIgFP-JTT - NVEV\AKY - NIJ3JR-FV

HGMCCFSLLSSH--NIRLYNAHLSVTSDSQPFV- - -
DGMNCFKQLCTH- -NMYLSNVLDG------- LSDSD
DGMSCFNQLCTE- - ILHTTKVHENVSESEPFV- - - -
DGMSCFTQLCTE--NIYNSKVHESVSSESESFV- - -
HGSNFSSKCMSH- - TVEHHNLLDNSTAETVL- - - - -
NPISIFDVCMIQ--AIQSHPESFVSDSGPYQ-----
NGFSLFAICAIESVKAHSLYASG-------------
HGTGYFSLCASHCIRLPKNVATSSEPFV--------
HGLGYFPLCVLA--CTRQYKPQDKVSSYTEPFV- - -
HGFCLFALCVSE--NIRSYKPFKDVESDSEPIV- - -
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NtTOGT1 120 MGLP-|TT-DTE\AKF -NI|dR-IV)3HGTSFFALCVEN- -SVRLNKPFKNVSSDSETFV- - -
BvUGT73A4 125 MFP-|JAT-DSE\AKF -NI|3dR - LV)I3JHGHCLFALCALE--IIRLHEPYNNASSDEEPFL- - -
Db5-GT 127 MPFT-YAA-DSTAKF-NIPT-LVIHGFSFFAQCAKE - -VMWRYKPYKAVSSDTEVFS - - -
AtUGT86A1 130 T)gYV-|}JSS-MICDKH-NLVN-VS|IWTEPALVLNLYY - -HMDLLISNGHFKSLDNRKDV - -
ZmUFGT1 131 AjgV--|JJPAADAENASA -GAJJW-VPVWTAASCALLAHI - -RTDALREDVGDQAANRVDEP - -
CteUGT78K6 115 APPVT-SSL-LVENQTL-NVjgW-TAPRWPNVSCSLSLYF--NIDLIRDKCSKDAKNAT-- - - -
AtUGT78D1 120 AjgF--|JFAADIL\AEL-NATW-VAJl3JWAGGANSLCAHL--YTDLIRETIGLKDVSMEET - - -
CoUGT78B3 120 SjgM- - MGVDIAQTL-QVEC-VSVWAPGASSLCAHL--YTDILRQNIGVGANAKYDEY--
MtUGT78G1 125 AlF--FGADLE\EEM-HAKW-VPLWTAGPHSLLTHV--YTDLIREKTGSKEVHDVKS- - -
LgUGT78J1 112 ApjgL-- FSCDLAEKR—GVEW-VALWTSASCSLSAHM--YTHEILQALES-GVAERDEHDK
CpPGT11 115 GAAG-|JAI-EVE\EKM-KLRR-AVVVITSAATVALTF--SIPKLIEDGVINSNGTPIKEQM
AtUGTS83A1 129 QSLG- AI—EVAAKF—GIRR—TAECPAAAASMVLGF——SIQKLIDDGLIDSDGTVRVNKT
FaUGT75T1 115 VLLP-|JJAA-EVE\SSF-GIASAFLCITSATSFAICGH--YFKDYYKSQSSLPFPS------
AtUGT75C1 121 VLVP-|JVS-TVE\REF-HL|JT-TLLWIEPATVLDIYY--YYFNTSYKHLFDVE------ -~
AtUGT75B1 114 ILLN-|JAP-KVE\RRF-QLIZS-ALLWIQPALVFNIYY--THFMGNKS-----------=---
AtUGT75D1 130 ILLT-|VA-ELKREF-HL|4S-ALLWVQPVTVFSIFY--HYFNGYEDAISEMANTPSS- - -
ZmUGT74A1 108 SYED-|JVL-PVE\RRM-GL)3A-VPI3ISTQSCAVSAVYY--HFSQGRLAVPPGAAADGSDGGA
AsUGT74HS5 120 AELQP VP -RVE\RLH-GAAC-VS|JFTQAAAVNVAYS------- RRVGKI----=--=--=---
BAUGT74J7 126 PHLP-|JAA-RVE\RAA-GVRT-AAIRQFSQPCAVDLIYG--EVWSGRVGLPIKDGSA-~-~-~- -~
SrUGT74G1 118 SMTE-|JVL-DVE\IEF-GIDG-GS|3gFTQACVVNSLYY--HVHKGLISLPLGE---~-~-~----
AtUGT74B1 114 SPHLP-GL-EVE\RSM-ELSA-ASPFTNNLTVCSVLR--KFSNGDFPLPADPNSAPFR- - -
RsUGT74R1 113 S)gFP-|AL-DVEHSN-GLAA-APIPFTQTCSVSSVYF - -LFKEGRLSDEMEL---~-=-~-- -~
LuUGT74S1 114 ASMP-|JFL-DVE\KRF-GIVG-AAIRLTQSCAVNAIYY--HLREGTIKRPVVSDPAAG- - - -
AtUGT74F1 112 SEMP— AL-DLEMDF -GLAA-APPPIFTQSCAVNYINYLSYINNGSLTLP-----=--=----~-
SgUGT74AC1 112 STMP-|JJVL-EVE\KEF-GLDR-API3YTQSCALNSINY - -HVLHGQLKLPPETP--~-~-~-- -~
AtUGT74cCl1 111 PEMP FAL-DI}NKDL-DLYV-VAYFTQPWLASLVYY--HINEGTYDVPVDRHENPT- - - -
AtUGT74D1 115 SCLP-YVL-DVCRKHPGVAA-AS FTQSSTVNATYI——HFLRGEFKEFQN ——————————
AtUGT74E2 110 STMP-|LL-DVEHSY-GLSG-AYV| FTQPWLVTAIYY--HVFKGSFSVPSTKYGHST-—--
AtUGT84B1 111 P)PTP-|YVP-AVE\ASH-NISC-AILWIQACGAYSVYYRYYMKTNSFPDLEDLNQTVE- - - -
DgpHBAGT 125 PPPIP-|VS-DVE\AEL-GI)EC-ALLWVQSCFVYSVYY--HYFHNLASFPTVDQPNK- - - - -
MtUGT84F1 115 PlgFP-|JVS-DIK\FEH-NI)dS-ALLWTNSSAVFTICY----DYVHKLLPFPSNEEPYTI- - -
GtUF6CGT1 127 PLVP-|JVA-DVEIDSL-QI|4C-ATLWVQSCASFSAYY--HYHHGLVPFPTESEPEI--- - -
PgUGT84A23 123 PPPIP-|VS-DVE\ETL-GL}34S -AMLWVQSCACFLAYY--HYYHGLVPFPSENAMETI-- - - -
PgUGT84A24 122 PIPIP-|JVS-DVELESL -GL)4S - AMLWVQSCACFAAYY--HYYHGLVPFPSESAMEI - - - - -
AtUGT76E1l 113 EYMY-FSQ-AAVKEF-QL){S - VL STTSATAFVCRS--VLSRVNAESFLLDMKDPKVS- -
AtUGT76D1 108 EEVY FPR-RVE\EDM - NL|ZK - MV SPSSAATSISRC——VLMENQSNGLLPPQDARSQL——
SrUGT76G1 125 ALWY-FAQ-SVEIDSL-NLRR-LVLMTSSLFNFHAHV--SLPQFDELGYLDPDDKTRLEEQ
VvGT15 145 ITMY-FAE-AVEWNHL-KV)3dS-INLVTSNVSTTIAHN--AFPSLLEKGHIPLQGSTL- - - -
AtUGT76C1 117 SGWV-FTQ-SVE\ESF-NLIgR-FVLCAYKFSFFLGHF--LVPQIRREGFLPVPDSEA-- - -
AtUGT76B1 110 ALWY-FTH-DLTEKF-NF)3JR-IVLRTVNLSAFVAFS--KFHVLREKGYLSLQETKADSP -
CsUGT76F1 112 AMLP-FTQ-AVEIDSL-KL|JR-IVLRTGGASSFVVFA--AFPLLKERGYFPIQDSKGQEP -
OsUGT709A4 126 ALLT-FAI-DV EEL—GVPA—LAERTASASSLLAYM——SVPRLFELGELPFPPGGDLDEP
SrUGT85C2 121 GELSVFTI-DA KKL-GI)gV-MMYWTLAACGFMGFY--HIHSLIEKGFAPLKDASYLTNG
CoUGT85N1 124 VAMD-FTL-QVSEEL-GP)V-VLIgFTLSGCGVLGYM- -HYGELLERGYFPLREESFLSNG
MeUGT85K4 125 GVMA-FAI-DAL\RHF-GILE-IQIWTTSACGFMAYL--HHIELVRRGIVPFKDESFLHDG
AtUGT85A1 127 GCMS-FTL-DVKEEEL-GV)JE-VLIJWTTSGCAFLAYL--HFYLFIEKGLCPLKDESYLTKE
MtUGTS85H2 126 CCMS-FTI-QALEEF-EL|YN-VLYFSSSACSLLNVM--HFRSFVERGIIPFKDESYLTNG
MdUGT7 1K1 125 LjgCV-SMI-DVEKEL-NI|ES-YLIJLTSNAGYLAFML--HLPILHE- - - - - KNQIAVEESD
AtUGTS89A2 131 FlPLG-RTH-DLCNQI-GI)3JR-FAIRFSISFFLVSVLQ--FCFENIDLIKSTDPIH-~-~-~- -~
AtUGT89C1 125 SHPLSP IN-KVEDAF-SIKS-IS LPINAHSISVMW--=---------mmmm oo oo - -
AtUGT89B1 128 FPLG-YTK----- NL-GI|JR-FDI3ISPSAAITCCILN--TLWIEMPTKINEDDDNEILH- -
NmUGT89P1 114 FpgLG- TN-SLESQL—GI R-LVRPWPSGVQRSSLVD--YIWQNDQLSDSDHQIQDNSVIS
AtUGTO92A1 133 FPPLG-|YIG-KVCKEV-GVYS-VI|3SASGAFGLGCYR--SIWLNLPHKETKQDQFL--- - -
GbUGT92K1 135 IPLG- TL—DVANRL—GIER—IM CTCGAYSTSIYY--SLWAHLPHRQTDSDTFC-----
GmUGT92G4 129 M@LG-|VN-NVE\KSL-GTRN-LTI3TTCGAYGILAYI--SIWSNLPHRKTDSDEFH- - - - -
PoUGTS90A7 127 GPLS-|YTL-ASEINKF-RI)YR-LAJ3JYGMNNYVGAVSR--DVALNRLLSGPESDDELLT - - -
AtUGTO90A1 126 GEPLW-QTS-ESKE\AKF-NI|gR-FVSYGMNSYSAAVSI--SVFKHELF----TEPESKSDTE
AcUGT73J1 118 SLFP- TA-DLALQF—KIPR-IIEHGAGVFPMYVSA--NIFSHFPLDESKEEFF ------
MtUGT73P1 129 MEYP- SV-DVEDEL-GI|gR-LICIGGSYFAHSAMN--SIEQFEPHAKVKSNSVSFL- - -
SrUGT73E1l 130 FLFP-|TT-DVE\RRL-NI|ER-LVIAINGPGCFYLLCIH--VAITSNILGENEPVSSNTE - - -
CpPGT4 125 MCFP-|JJTV-DTE\AKF-NV|3dR-II|3HGFSCFCLFCHH- -LLGVSKVHENVTSDSE- - - - - -
AtUGT73Cl1 127 MCLP-YTN-RIEKNL-GI|dK-ITI|JgHGMCCFNLLCTH--IMHQNHEFLETIESDKEYFP- -
CpPGT2 126 MCLP-YTA-HIEKGKF-NI|PQR-ITLHGTCCFCLVCYN--NLFTSKVFESVSSESEYLV- - -
PjGAT 132 KYLS-TT-KTKLEKI-HV)3R-LV)3HGMCCFSLLSSH--NIRLYNAHLSVTSDSQPFV- - -
CtiUGT73AEl 128 RYML-|TA-DTE\VKH-GL)3JR-II}I3gDGMNCFKQLCTH- -NMYLSNVLDG-~-~--- - - LSDSD
CaUGT73AH1 126 KHIM-|TA-KTE\KKF-QIlEgW-IVJADGMSCFNQLCTE--ILHTTKVHENVSESEPFV - - - -
PzGAT2 126 KHVF-|TS-DTEKKL-QIjdW- IMI3DGMSCFTQLCTE--NIYNSKVHESVSSESESFV- - -
AcUGT73G1 125 LELA- IH-NVIASEL-NIJ3S-LDIJHGSNFSSKCMSH--TVEHHNLLDNSTAETVL---- -
MtUGT73K1 124 TIIFT-|SE-STEKNL-QI|PR-LVIAINPISIFDVCMIQ--AIQSHPESFVSDSGPYQ-----
GeUGT73F1 126 FIYQ-|JVD-ELEWNKL-NIJ4JR-LAIPNGFSLFAICATESVKAHSLYASG-------=-=-=-=---
AtUGT73B1 136 MFP-|JST-KVE\EKF -GV|3R - LV)I3JHGTGYFSLCASHCIRLPKNVATSSEPFV------ - -
GuUGAT 122 MPFP-YAT-DSE\AKF -GI|gR- IV HGLGYFPLCVLA - -CTRQYKPQDKVSSYTEPFV - - -
NmUGT73BD1 121 MjgFP-JTT-NVE\AKY -NI)3R-FV)]3HGFCLFALCVSE--NIRSYKPFKDVESDSEPIV- - -
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232 ---------- AREIAQG------- LMKYQEDITI---------mmmm oo oo oo m - -
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L{EAAgMV G VIZOWTpeJo] - P TRPNK F IEDVWIYI[¢- YRV - RTDGEGL----------- -~ - SSKE
LEAYALIGMZAY Sple]- P TRWPNK F IEDVW4V[e/- YRV - KADQNGF - - - - = - - = = - - - - - YPKE
LM I GMIJHWTpaJo] - P TRWENK FMQD VWI4V[e]- YRV - KAEGDGF - - - - = - - = = = = = - - \YRRE
-PIDINRLLVDVFGI[¢-RMRNDSVDGE-------------- LKVE
S[EAB4TI VAAIJOWGH] - VTJNKFLTDVYGV[g-YRL - LRSENDL-- - - - - - - - = - - NTFSSER
-LTNPNKFLVDVYGV[¢- IRL-ARGERKL-------------- ERRDD
S[EARIVITFIZOFGplel- VTR FLVEEF[JV{e - YRL - GRGELEN- - - - - - - - - - - - RIITRD[Y
1V VAFIZOWGpH]el - VTDI\K YLVDEF)qV{el - (YRM - CRGEAED - - - - - - - - - - - - KLITRDV
IV VAFIZOWGH]el - VTDI\K YLVDVFqV{el - (YRM - CRGEAEN- - - - - - - = - - - - KLIMRDV
-KVE\RYLERVWRI[¢- QL - - - - - EGE-------------- LDKGT
-RVNTRLMSHVWQTA-YEI----- EGE-------------- LERGA
-PLNFARYMSDVLIIV[g-fYL-- - -ENGW---- - - - - - === - - - ERG
-RVWTRYISHVWIQV[e- LEL----ESDE-------------- LERV
-FVW\RFISEVWRV{E- IHL- - - - - EGR-------------- IERR
-RVAPARY INDVWfJI[e- LHL- - - - - ENK-------------- HERLV
-KVIE\RYVSDVWI4V[e- LQL - - - -ENGL----- - ==~ - ==~ -~ KRE[Q
-QINSRFVGGVWGT[g-LDM------------------- KDACDAAV
-LTNCRYICKEWEV[g-LEM------------------- GTKfKRD
-QTNCFYICNKWGI[€-MEI------------------- DFD\YKRV
-QTNCKYACDVWRTY-[YEL------------------- STNLKRE
-QMNICKFCCDEWDV[¢- IEI- - - - - GGD-----=---=---=-- \{YKRE
-PTDCRFICNEWEI[§-MEI------------------- DTN\4KRE
-QLJ\FRMVRELGMA - LEM-RLDYKAG---------- SADV\YGAD
-FVNP\RLLVEHLGVA-[JRV-CEGGETV-------------- PDSD
GEAYMLLAIIMOEWIH - FFTTLIVDKLRAA - YRV - - -GENRD- - - - - - - = = - - - SVPDSDK
-YTDE\SLVVDEL[RV[g-\YRA -CEGPDTV-------------- PDPDfY
-FTREWLLVDELJ4VA - MKA - CEGGDSN- - - - - - - - - - - - - VPNPAM
-FFNSILMEKHIGVS-JEV-ARGKRCE-------------- IKCDD
-FYNSKLLEEEVGVV-YEL-CRGIDGE-------------- WRKNN
-PYNVKMLVEEMGVA-YEL-TRSTETV----------=---- WYSREK
-PLNTRMVVEEL[JI[d- LRVETCDGSVK------------ GF\YKSEG
-PLNFNKMVVEEIJgV(e - JRV-ETEDGSV----------- KGF|\YTRE
-FINNEFLVETMGI(¢- ERMWEGFRKSE------ YRKFDDVIYTAD
-FFNERLLVDVL{JI[e-fAV- - -GAKEWRNWNEFG- - - - DDV|4JKRED
-FLWY[EAFIVEVL|{Ie- 4RI - - -GVERA- -CLFGEEDKVGVL\YKKED
-FCNEKLIVNVLRI[¢-WMSVGVEVPMNF - - - - - GEEEKIGVLYNKEN
-FCEKLAVQIL{JAle - YRAGVEESMRW- - - - - GEEEKIGVL|YDKEG
-FMNEVFVVQILESI(e-\YKVGVESPMIW- - - - - GEEQKIGVLMKRDD
-FFNEKLIVDILRI[§-IKVGVQVSVRW----- GEEEKIGVL{KREQ
-FLNEKLVVEVLGV(e-YPVGAPRVVHW- - - - - GMEDKFGVT\YRSDQ
-FVNEKFLVQVVIT(§-\YRVGVEAVVDM- - - - - GYKEEFGVK|JKRED
-FFNERLVVQVLET(¢-\SVGAKEVMPL - - - - - GEEEKFGVKRSKN
-PYNERLIVDVLE{V(e-YAVGVKEYSFD- - - - - - - - PEERTVIEAGS
-YYNEKLVTEVHRIE-WEV- - -GAAEW- - - SMSPYDAKKTVRAER
-FYNERKLVTQVRGI(¢-WEV- - -GAEEW- - - SATIGFGEREKV)YCRES
-FYNEKLVTQVLT[E - YSVGVKKMMQV - - - - - - - - - - VGDFISREK
-FYNAKFLTDIV|SIE- GV ---GVQTW------ IGMGGGEPYKKEV
-PFNEKLLTRVLI4I[¢- TPVGSPLSNRA----------- VSLIYKRE
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AtUGT71B1
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AtUGT71C1l
AtUGT71C4
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AtUGT89A2
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AtUGTS89B1
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AtUGT92A1
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PoUGT90A7
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AcUGT73J1
MtUGT73P1
SrUGT73E1l
CpPGT4
AtUGT73C1l
CpPGT2
PjGAT
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PzGAT2
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478
582
546
421
413
417
413
397
410
377
497
438
470
461
416
396
386
415
416
424
401
415
417
434
415
425
427
415
410
419
413
404
425
414
428
434
424
434
422
425
442
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428
426
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422
415
427
414
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420
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430
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414
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417
437
438
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434
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435
441
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423
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428
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ISKIVADWF—---GPASK--ELEIMSQN----ALRLEKPEAV ------ FKIVHDMHELVR

VKSSAETLAKAMKDID[EVAGAVKAFFKHLPS - AKQNISDPIP-E- - - - PJGFLSFRKCFG
VKSQVMELAKVLEND[§V - - AAAVDE\FH- - - -RELPPELPLP-ESSSEKKDEDDRPDLLQ
IQEVIKKM- - - ASDE[¢L - - AVEJQORI\KA - - - -LGDAVR----------- RNDWMEDFIA
IQEVIEEAW- - - LPK[¢M- - TINRRINKE - - - -LGEAVRASVA-D- G-- RKGWDDFVG
IQKVIEEAW- - -LSDS[M- - AVBIORINKE - - - -LGEAVRASVA-D- G—— NEJRKDMDDFIG
ILEALKTVIWLEDNK QGK--QIRENHMQ----WSKFLSN—---K-—--EIQNKFITDLVA
LSGAVRSV|Y-DRDS|AL[EN - - WARIRNHVK - - - -WKESLLRH-------- [ELMSGYWNKFVE
VAKTLKLAI---VD EGS——DYRKNAKE————MGKVFSST -------- DLHSRYIDDCIV
IATAIRAV[H- - CEE|3SKR- - IFVANIYKR- - - -MQEIVAD----D----ECHKRYIDEFVQ
ITSGIEKLWU--- - - - KDE- -KVHKQINKE- - - -LSKEFEGGFP---- - - VEEVKAMGAFVE
IVMGIERLW- - - -GDE- - - -EMKKTI\EV- - - -LSAKFRSGFP------ REE|LAAMDAFKD
IVKGIERLW- - - -GDE[EV- - - -KERIAQ- - - -LGKRFEGGFP------ AEFAAGMDAFAE
IVDGIEKVU- - - - - - SDK- -DMKKRE\ET - - - -ISGKFGNGFP------ ATEAAAMDAFRD
VEDGLRKV- - - - - - EDQ- -DMGERLRK- - - - LRDREIMGNEA-R - - - - LEJ§JEMNFTFLKN
VAKALDKVF - - GDNEJFSK - - EVEIYREASN- - - -LSDKIRENEE------ QEEDKVAEQLMS
IKELVKRFlI-DGESIJE[EK - - EMBIRRTCD- - - -LSEICRGEWA-K-[g- -[FFJDANIDAFIK
IAEMVKRV|Y- - - DEJJE[EK - - EMIIKNVKE - - - - LKKTERAEEILN- - - - - - - - - - - - MTHIPS
VASLVRKI-AEED EGQ--KIRAKEEE----VRVSSERAWS-K-D--GSSYNSEFEWAK
VAEVIKNIL- - -VGIEEK - -GIHQRMKR- - - - LQDVENIDL\LKED - - - -[efsf§TRTMTQLAL
VARVVKGL{- - -EG EGK——GV NKMKE————LKEAACRVLKDD————GESTKALSLVAL
IAKTVKSLI- - -EGI3K[¢[K - -MI NKIKD----LKDAATMALSQD-—--GSSTRSLAEVAQ
IVGLVKGV[J- - -EGLD[¢G- -EIWKRVKE- - - -LQGFINACI\MMED - - - - [ TK TISKLA I
IAVVVKGLIU- - -QGHE[EN- -GIHHRIEV- - - - LKEAMNADINLKED - - - -[eEE|TRAMSQFGN
IAKVIKCLIU- - - DGIJE[E]T - - GMEJERMGN - - - - LKDSINASINLK -D - - - -[efsf{SQTHSQLAS
VAKVIKRL- - -EGYECE - -KLHNNMKE - - - - LKEVE\SNI\LKED - - - -[efsf§JTKTISQLTL
IEKMVRTV)W- NKEDAK[EE--TI ARSQD————LKRTALLAVA E- G——GSSYAA SQVAQ
IEALVRKIW- - -VEFE[A - -EMIIKKIKK- - - - LKETINAESLSCD-[¢]- -[[VAHESIJSRIAD
LETKVRLVl{- - -ES EGK--RL ERSAM- - - - AKEMINADJAVK - D - G--GSSDMAFAEFLN
VEAKVRLVI- - -ESIIE[E]G - -KLLERLAV - - - -ARAKE\VEINLAEE - - - -[PEJRVAFDEFID
LGERVKEL}l- - -ES|gK[e]K - -EVEJETILK - - - -MKISI\KE}\RG - G- [§]- -[eFJs|L. VDKKLGD
LEKRVKEL}Y- - -GSVS[gK - -AIBNQRVNE - - - -LKVSGEAIWK -E - [¢]- - eflVVDDKFIK
IEKRVKELV---DY[JSSE--AIBNDQVKI----MSEKE\KTI\VAVS - - - -[ef:EHDAMTKLLD
VEKRVQEII----GiEC----PVEIERTMA- - - -MKNAJ\ELINLTET - - - -[efsfJHTATTLLQ
VEKRVREL{- - -ESIJE[EN - - TLIILRIMA - - - - MKEALNETIWMS - D -[g- - [ef5f5]R TAATKLVK
VERRVRELWI- - - ESJG[ER - - VLIIERCKK - - - - LGEMINSAINLGET - - - - | TRNIAVNFV S
VEKRIREVW- - -DGIYKSK- - ELIEQCHK - - - - MKNMINI GIAWWERL - - - - [ TVAMDKVVH
LERAVRCLI- DEGSIHE[R - - MAIEKENAA - - - -AKAACRNEWD - G -[¢- -[eff|T AAMRKLTQ
IERGIKCAWU----- QDS - -KMEIKRVME - - - -MKDKLHVI\LV -D - &l - -[eEEINCAAR K FVQ
IERGIRRVYU- - - - - LDS- -DVEIKRVKE- - - -MSEKSKKINLV-D-le- -[eEfly SSIAGRFID
VENGVQKLM- - - - - SLDE- -ETKKRVRQ- - - -MRDEGRKJ\LE -D-[¢]- -[efFsJHMSAARF I Q
IENGVKKLU- - - - - SMDE - - EMVEKVKK- - - -MSDKSRKTLE-D-[¢|- -[efsFJHHSIGRFIN
IAGTVRSLIY- - -DGVDVP----KSKVKE- - - -TAEAGKERWD- - -[¢]- -[eff|FLAVKRFIG
IARAVRSLU- - - - - DG[ED - - EKFJJKKVKE - - - -MADAEARKINLM-D - [¢l- -l fJSLATARFIA
IETAIRYVW----DTDNN--VVIIKRVMD- - - -ISQMIQRINTK-N-[¢]- -[effJFAATEKFIY
IERAVTGLIY- - -VGDS----EIKRVVE- - - -MSEMCRRI\VD-D-[¢]- -[eff|S TSGSLIK
IEKGLKDLU- - - - - DKDS--IVHKKVQE- - - -MKEMSRN)\VV-D - ¢l - -efsfI. I SVGKLID
IEKAVVGVU- - - - - KDS--EVEKKVEE—---MGKM.RKAVK D-[¢- -[EfFASVGRFIE
LGRVIAETY----G G.R--EVAAREEE----IRRKTEAAVT EAN - -[eEEVENVQRLVK
LARILAESA---REDLPE----RVTLMK----LREKAMEAIK E-[g- -[EEYKNADELVA
LARVFADSV———TGNQTE————RIK.VE————LRKAALDAIQER————GSSVNDLDGFIQ
LANVLAESI---NGGRAE----lH{ERVTE- - - - LCDALNLKIWVQ - SGN- -[effJAK DD SL TN
IVSKIKLVE--EET VGK--EIRKKARE----VKELVRRAMV D-[EVK{EEVIGHEEFLD
VERIVKMLF -DGHD KGI——ELRKRAMD————LKAA.TIAVSST————GSSITHLDDFIQ
VKKTIEIVIH-D-YEGK{EK- - VMKEKL\WNETAAYIREAKTEKGKEK - - - -[efSfJVRAMDDLVT
LKKMVKEL}l- - - EGEN[EK - - EVWKKVKE - - - - VGEANKVIMA - E - [§- - [ WRTHMNELID
LSGKIKEL}- - - EG[IT[E]K - - TAFJKNVKE - - - - YSKMIEVKAIALV - EGT——GSSWKN DMILK
IAGVVGRV)Y- - GGGIYKYE - - EMKRKEIKD - - - - YGEKIN\KKIAVD - E - [§- -[efsfs]lYNDVVALIE
IGKAIGLLIW-G-GGYECL- - EMEJKRVKA - - - - LSGANKKINIE -V -[¢]- - [y TKKELIE
VKKAVECLW- - DEDYD[ED - - QRIIKRVIE - - - -LAKMINKIJAMA - E - (& - - [FfJYENVSSLIR
VKTAINILW- - -DDGEER- - NARIRSEARE - - - - FGELE\KRINID - E - [¢]- - [efsfJYNNVELFMQ
VKKAVEELJ- - GDSNDAK - - ERFIKRVKE - - - - LGELEVHKIWE - E -[&- -[efFJHSNITFLLQ
VRNAVEKLWI- -DEGKE[EE - - EREINREWK - - - -LGQME\NMIWVQ - E -[¢]- -efFHLNVTLVIQ
IQKAIETI)- NGGGHE[EG- - - INKRE\TK - - - -LSKVGARIWME -D-[¢]- -[efFSHFNISLLIQ
VSNAIQKAW- -DVGNE[EN - - EREIRKVKA - - - - LGKVEAENI\IE - E - [¢]- - [efSl§]YKNFATLLIK
VKNAVECIW- - SEDEE[EE - - YREINREVKK - - - -LAEME\VKIWWE - E - [¢]- - efsEINLNMTLLIQ
VKEAIECIW- - LEGKE[EQ- - ERIIKRINRE - - - -LAKEL\VRIWE-E-[¢]- -l JHLNITLLIE
IETAVKKLU- - GDDIEAE - - ERIRRINKE - - - - LAAMINRKIWE -E - [¢]- -[efJlYELMSDLIR
IEKAVKKLIU- - DSNGE[gG- - EIIKRINKE - - - - MKEKEWKIWQ - E - [¢]- - eFfJoONCHTKLVD
IEKAVRRLI- -DGGDEAE - -KIBNRRIRE - - - - FRDKINTRIAVQ - E - [¢] - - [ef:XHNNATALID
VEGAVREVW- - - - - - V[EE - - ERIIKRI\KE - - - - LAEME\KNEVWVK - E - [¢- -[efSlS{DLEVDRLME
IEQAVRRIU- - -VGQEAE - - EMEINRINKE - - - -LSQMINKRINVE - E-[¢]- -[eJ:FS[HNDFNSLIE
VSDAVKRVY- - - EGEEATI - - EMBITRINKS - - -
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NtTOGT1
BvUGT73A4
Db5-GT
AtUGT86A1
ZmUFGT1
CteUGT78K6
AtUGT78D1
CoUGT78B3
MtUGT78G1l
LgUGT78J1
CpPGT11
AtUGTS83A1l
FaUGT75T1
AtUGT75C1l
AtUGT75B1
AtUGT75D1
ZmUGT74A1
AsUGT74HS5
BdAUGT74J7
SrUGT74G1l
AtUGT74B1l
RsUGT74R1
LuUGT74sS1
AtUGT74F1l
SgUGT74AC1
AtUGT74C1l
AtUGT74D1
AtUGT74E2
AtUGT84B1
DgpHBAGT
MtUGT84F1
GtUF6CGT1
PgUGT84A23
PgUGT84A24
AtUGT76E1l
AtUGT76D1
SrUGT76G1l
VvGT1l5
AtUGT76C1l
AtUGT76B1
CsUGT76F1
OsUGT709A4
SrUGT85C2
CoUGT85N1
MeUGT85K4
AtUGT85A1
MtUGT85H2
MJAUGT71K1
AtUGT89A2
AtUGTS89C1
AtUGTS89B1
NmUGTS89P1
AtUGT92A1
GbUGTI92K1
GmUGT92G4
PoUGTO90A7
AtUGTO90A1l
AcUGT73J1
MtUGT73P1
SrUGT73E1l
CpPGT4
AtUGT73C1l
CpPGT2
PjGAT
CtiUGT73AEl
CaUGT73AH1
PzGAT2
AcUGT73G1l
MtUGT73K1
GeUGT73F1
AtUGT73B1
GuUGAT
NmUGT73BD1
NmUGT73BD1

420
423
432
422
420
395
402
403
404
394
407
413
404
406
404
426
415
398
417
409
410
401
412
398
403
408
404
404
405
421
405
422
417
416
399
397
407
431
406
396
398
424
428
426
428
432
429
427
414
387
420
409
430
436
432
414
418
417
437
438
431
434
431
439
435
441
436
421
423
423
433
428
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IAKAIKRV
IEKALREV
IEKAVREV
VSANVKRL
VAAAVEELL
FVKSLNLIL
FEKCLNDVF -
VVNALDTIL
IKKALELT
AMEALNRI
IKNKVDQVL
VKKKIDEI
IKRCLEVV
IRRCLEKV
IRRCLEAV
IRRCIEEV
VERCVRAV
LERCIREVT
VERCIREVL
LASCIKMIE
LVRCLKGV
LEKCVRAVL
IERCIREV
IEFSIKEV
VRSCIWEV
IARCIVEV
IVRCVGEV
IVRTVGEV
VERCIEAVT
VANCIVEVT
LKKCLLEVT
VERALREIT
VEQCLREAT
VEKCLLEAT
VERAVERLI
VEMAVRRLI
IANAIRRV
IERAVRRL
IERAVIRL
IENAVRTL
IEKTIRRV
VARMVREA
VKRLVQEL
IGMMVKEL
LVSIIKEM
VEAVVREL
LAKLINEVI
IEKAVVGYV
LGRVIAET
LARILAESA
LARVFADSV
LANVLAESTI
IVSKIKLV
VERIVKMLF -
VKKTIEIV
LKKMVKEL
LSGKIKEL
IAGVVGRYV
IGKAIGLL
VKKAVECL
VKTAINIL
VKKAVEEL
VRNAVEKL
IQKAIETI
VSNAIQKA
VKNAVECT
VKEAIECI
IETAVKKL
IEKAVKKL
IEKAVRRL
VEGAVREV
IEQAVRRI
VSDAVKRV

-------------------------------------- MTAQFEIVVFF3

—--VSEEAD--GFRNRAKA-
- --EGNEAE - - ERRITRE\KE -
---VG EGE——ERRRRAKK—
---NG TSS--ELRNNVEK-
---RG EGA--RMRARAKV-
---VQIYD[EK - - KTJIIDNEVLK -
V--HDDGK--TMKANAKK-
---HK EEK--RINESVGM-

———SS KGG——IM QKIVK—
---TGDE[¢K- -II}JENVNYV -
----GDQ----NFKARE\LK -
—R————DGG——EYEERAMK—

—-GDGVRGE--EMRRNAQK-
--SGG EAE - - EMENIEK -
————E KSV- - ELIENEKK -
----EDKAE- - EFEIGNIATR -
- -DGGEAAS - - AARIKAINGE -
----GDD----KYACNILD-
- - -DGERKE - - EYEIKNIAR -
- - -EE|YR[EV - - ITIFIKNEYVK -
---EGYSSV--KIEESSKK-
- - -EGHK[EE - - VVIRNEGK -
------ E[E - - ETRNIYDK -
- - -EGEKSK- - EMKENL\GK -
---EG RAS--EFKSNSME-
---EGIREK - - EIEJKNVEK -
-EDMS KGK——EIRKNARR—
---EG KGK--EIRKNAEK-
---EGPAAV- -DIRRRINAE -
- - -KGPKAE- - EFKKNILK -
- - -TGEKAE- - TLKKNIATK -
- - -SGPKAE- -EVKENELK -
---QGPKAA- - EMKKNILK -
---VGPKAA--EVKENELK-
- - -MDEE[EA - - EMEIKRVIN -
———VDQEGQ——EMRMRATI—
—--VDEEGE--YIRQNARV-
- - -VDGE[EE - - EMIJOREWME -
---VESK[E- -EIEIGRIKV-
---TSSE[E--EIRKRIMP-
---VEKQ[§E- -EIISRIFR-
------ ESG- -EIRATRQA-
- - - -GEcgH - - KMEINKEYK D -
- - -KGK[eL - - EMINKVED -
---ET IGR——ERRRRAVE—
- - -DGIYK[EK - - KMBPIEKIWE -
---AGDKGK--KMKQKAME-

----- KDS——EV KKVEE -
----C G.R--EVAAREEE—

- YKEMP:\ WKALQ E-l¢- -[eERYSDIISALID

-YKEM KINTE-E - G--GSSYTGLTTLLE
-LKEMEWRIATE - E - G——GSSYSDLSALIE

-VKRHLKDIANVTTV - - - -[eSEJETNFNLFVS
-LQALVAER\FG-P - G--GECRKNFDRFVE
—VKQIVQDAVGPH————GQAAEDFNTLVE
-LKEKLQEDFS-M-K--[eSEJLENFKILLD
-WKLKATQVVGDS----GSTTHN.DKLLK
-LKESE\FK VEQN————GESAMDFTTLIQ
-LKEKINTT VEPQ-—--GSSSKNFQKLLQ

-LKEKE\LSSVR-E-[g- -[f§JNKAIQNFVQ
-VKEIVMKSVA-K- D——G.SCENiNKFVN

-WKSLESMKIAVNES - - - -[eSEIDDNIRNFVR
-WKAMINVDINAA - E - G--GESDLNLKGFVD
-WKRLESME)NGR - E -[¢/- -[eSEIDKNMEAFVE
-WKDLINAEIAVR - E -[¢/- - [eSEIFNHIKAFVD
-WRDRE\RAE\WVA -P -[¢- -[eIDRNIDEFV Q
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