
CsF7G6”RhaT_Cs1_6RhaT     MHAPSNQHHKMGTESAEADQLHVVMFPWFASGHISPFVQLSNKLSLHGVKVSFFSAPGNIPRIKS--SLNLTPMADIIPLQIPHVD-GLPPGLDSTSEMT 97 

PhA3G6”RhaT     MENEMKHSN---------DALHVVMFPFFAFGHISPFVQLANKLSSYGVKVSFFTASGNASRVKS--MLNSAPTTHIVPLTLPHVE-GLPPGAESTAELT 88 

AtA3G2”XylT_UGT79B1     MGVF---------GSNESSSMSIVMYPWLAFGHMTPFLHLSNKLAEKGHKIVFLLPKKALNQLEP--LNLYPNLITFHTISIPQVK-GLPPGAETNSDVP 88 

AtF3G2”GlcT_UGT79B6     MG----------------SKFHAFMFPWFGFGHMTAFLHLANKLAEKDHKITFLLPKKARKQLES--LNLFPDCIVFQTLTIPSVD-GLPDGAETTSDIP 81 

PGSC0003DMG400007981     M-----------------SKLEIVMFPWFAFGHMIPCMNLSNELAKRGHKISFLFPKNAKIRLQK--LNLYPNLITFYKLTIPHVD-GLPYGAETTADVP 80  

IpA3G2”GlcT     MGS-------------QATTYHMAMYPWFGVGHLTGFFRLANKLAGKGHRISFLIPKNTQSKLES--FNLHPHLISFVPIVVPSIP-GLPPGAETTSDVP 84 

AcA3Ga2”XylT_AcF3GGT1     MG---------------APTFHIAMYPWFALGHLTPFLHLSNKLARKGHKISFLIPTKTQQKLEP--FNLHPDLITFIPVTVPHVD-GLPLGAETTSDVP 82  

SOLYC10G008860.1     ME---------------DKKLTFIMYPWYAMGHLTSFLHLSNKLAHRGHKVFFVHPTNTLSKLEK--FNRYPELINFKSVTVPHVD-GLPLGAETTSDVP 82 

BpA3G2”GlcAT     MDSKID-----------SKTFRVVMLPWLAYSHISRFLVFAKRLTNHNFHIYICSSQTNMQYLKNNLTSQYSKSIQLIELNLPSSS-ELPLQYHTTHGLP 88 

CmF7G2”RhaT     MDTKHQ-----------DKPS-ILMLPWLAHGHIAPHLELAKKLSQKNFHIYFCSTPNNLQSFGRNVEKNFSSSIQLIELQLPNTFPELPSQNQTTKNLP 88 

   

CsF7G6”RhaT_Cs1_6RhaT     PHMAELLKQALDLMQPQIKTLLSQLKPHFVFFDFTHYWLPGLVGSQLGIKTVNFSVFSAISQAYLVVPAR--KLNN----SLADLMKSPDGFPATSITSL 191 

PhA3G6”RhaT     PASAELLKVALDLMQPQIKTLLSHLKPHFVLFDFAQEWLPKMAN-GLGIKTVYYSVVVALSTAFLTCPAR--VLEPKKYPSLEDMKKPPLGFPQTSVTSV 185 

AtA3G2”XylT_UGT79B1     FFLTHLLAVAMDQTRPEVETIFRTIKPDLVFYDSAH-WIPEIAKPIG-AKTVCFNIVSAASIALSLVPSAEREVIDGKEMSGEELAKTPLGYP-SSKVVL 185 

AtF3G2”GlcT_UGT79B6     ISLGSFLASAMDRTRIQVKEAVSVGKPDLIFFDFAH-WIPEIAREYG-VKSVNFITISAACVAISFVP--------GR--SQDDLGSTPPGYP-SSKVLL 168  

PGSC0003DMG400007981     KSLESLLATTFDELYDEIKSFLQNLKPHFVFFDIAY-WILDLAREIGGIKTLFCTVFSPAAASIPFVKSP-----DKTASTAAELVKPPLDYP-STTVVL 173 

IpA3G2”GlcT     FPSTHLLMEAMDKTQNDIEIILKDLKVDVVFYDFTH-WLPSLARKIG-IKSVFYSTISPLMHGYALSPERR---VVGKQLTEADMMKAPASFP-DPSIKL 178 

AcA3Ga2”XylT_AcF3GGT1     YPLQTLLMTAMDRTEKYVEDVLLGLKVDVVFFDFTH-WMPSVAKRLG-IKSVNYCIISPATIGYTMSPARQ---LQGRELTEADLMVPPIGYP-DFLIRL 176 

SOLYC10G008860.1     IFNQNLLCQALDLTLPKIESLIQEIKPHFIFYDFAY-WVPSVARKYG-VKSVHYCSITPSSVGYLMRGE--------NPTSEAEMMQPPPGFPVDSSIML 172 

BpA3G2”GlcAT     PHLTKTLSDDYQKSGPDFETILIKLNPHLVIYDFNQLWAPEVASTLH-IPSIQLLSGCVALYALDAHL----------------YTKP-LDENLAKFPFP 170 

CmF7G2”RhaT     PHLIYTLVGAFEDAKPAFCNILETLKPTLVMYDLFQPMAAEAAYQYD-IAAILFLPLSAVACSFLLHN----------------IVNPSLKYPFFESDYQ 171 

   

CsF7G6”RhaT_Cs1_6RhaT     DEFVARDYLYVYTKFNG----GPSVYERGIQGVD-GCDVLAIKTCNEMEG PYLDFVRTQFKKPVLLTGPLVNPEPPSGELEERWANWLGKFPPKSVIYC 285  

PhA3G6”RhaT     RTFEARDFLYVFKSFHN----GPTLYDRIQSGLR-GCSAILAKTCSQMEGPYIKYVEAQFNKPVFSN-RTRSSG-PASGKLEEKWATWLNKFEGGTVIYC 278 

AtA3G2”XylT_UGT79B1     RPHEAKSLSFVWRKHEA----IGSFFDGKVTAMR-NCDAIAIRTCRETEGKFCDYISRQYSKPVYLTGPVLPGSQPNQPSLDPQWAEWLAKFNHGSVVFC 280 

AtF3G2”GlcT_UGT79B6     RGHETNSLSFLSYPFGD----GTSFYERIMIGLK-NCDVISIRTCQEMEGKFCDFIENQFQRKVLLTGPMLPEPDNSKP-LEDQWRQWLSKFDPGSVIYC 262 

PGSC0003DMG400007981     RENEAKLLSFLFHEYGK----GVTFYERVKKGMT-GCDAIGMRTCKEIEGTFCDYIATHSEKPVLYTGPVLAEP-TKGPLEEHGLSDWLEKFEAGSVVFC 267  

IpA3G2”GlcT     HAHEARGFTARTVMKFG---GDITFFDRIFTAVS-ESDGLAYSTCREIEGQFCDYIETQFQKPVLLAGPALPVP-SKST-MEQKWSDWLGKFKEGSVIYC 272  

AcA3Ga2”XylT_AcF3GGT1     RTHEARAFAARRVMKFG---GDTRFCDRNFISFS-ECDAMGFKTCREIEGPYCDYLESQFGKPVLLSGPVIPEP-PTSP-LEEIWAKWLGGFRAGSVIYC 270  

SOLYC10G008860.1     HKHEARLIIALHSMGKNSGSGSVSFTQRMLLAFQ-DGDAIAFKTTREIEGRYCEFVEHKFKKPVVLAGPVLPEP-METSNTEENWSKWLEKFQEKTVILC 270 

BpA3G2”GlcAT     EIYPKNR----DIPKGG-----SKYIERFVDCMRRSCEIILVRSTMELEGKYIDYLSKTLGKKVLPVGPLVQEA-SLLQDDHIWIMKWLDKKEESSVVFV 260 

CmF7G2”RhaT     DRESKNINYFLHLTANG-----TLNKDRFLKAFELSCKFVFIKTSREIESKYLDYFPSLMGNEIIPVGPLIQEP-TFKVDD-TKIMDWLSQKEPRSVVYA 264 

   

CsF7G6”RhaT_Cs1_6RhaT     SFGSETFLTV-DQIKELAIGLEITGLPFFLVLNFPPNVDGQSELVRTLPPGFMDRVK--DRGVVHTGWVQQQLILRHESVGCYVCHSGFSSVTEAVIS-D 381 

PhA3G6”RhaT     SFGSETFLTD-DQVKELALGLEQTGLPFFLVLNFPANVDVSAELNRALPEGFLERVK--DKGIIHSGWVQQQNILAHSSVGCYVCHAGFSSVIEALVN-D 374 

AtA3G2”XylT_UGT79B1     AFGSQPVVNKIDQFQELCLGLESTGFPFLVAIKPPSGVS---TVEEALPEGFKERVQ--GRGVVFGGWIQQPLVLNHPSVGCFVSHCGFGSMWESLMS-D 374  

AtF3G2”GlcT_UGT79B6     ALGSQIILEK-DQFQELCLGMELTGLPFLVAVKPPKGSS---TIQEALPKGFEERVK--ARGVVWGGWVQQPLILAHPSIGCFVSHCGFGSMWEALVN-D 355  

PGSC0003DMG400007981     AFGSQMILEK-KQFQQLVLGFELIELPFLLVVKPPEGTN---SVEEALPEGFKERVQ--EKGLILDCWVPQLEILTHKSVGCFVTHCGYGSMWESLALCD 361 

IpA3G2”GlcT     AFGSECTLRK-DKFQELLWGLELTGMPFFAALKPPFETE---SVEAAIPEELKEKIQ--GRGIVHGEWVQQQLFLQHPSVGCFVSHCGWASLSEALVN-D 365 

AcA3Ga2”XylT_AcF3GGT1     AFGSECTLKM-NQFQELLLGLVLTGMPFLAVLKPPIGAK---SVEEALPEKFETGVE--GRGVVHEGWVQQQLILEHPSVGCFITHCGSGSLSEALFN-K 363  

SOLYC10G008860.1     AFGSECKLKR-DQFQELVLGLELTGYPFFAALKPPIEAD---TIEEALPEGFKERTQ--GKGIVHSGWAEQQLMLSHPSVGCFVTHCGGNSLSEALIN-E 363 

BpA3G2”GlcAT     CFGSEYILSD-NEIEDIAYGLELSQVSFVWAIRAKT----------SALNGFIDRVG--DKGLVIDKWVPQANILSHSSTGGFISHCGWSSTMESIRY-G 346 

CmF7G2”RhaT     SFGSEYFPST-DEIHDIAIGLLLTEVNFIWAFRLHPDEK--MTIEEALPQGFAEEIERNNKGMIVQGWVPQAKILRHGSIGGFLSHCGWGSVVEGMVF-G 360 

  

CsF7G6”RhaT_Cs1_6RhaT     CQLVLLPLKGDQFLNSKLVAGDLKAGVEVNRRDHDGHFGKEDIFKAVKTVMVDVNKEPGASIRANQKWWREFLLNGQIQDKFIADFVKDLKALA------ 475 

PhA3G6”RhaT     CQVVMLPQKGDQILNAKLVSGDMEAGVEINRRDEDGYFGKEDIKEAVEKVMVDVEKDPGKLIRENQKKWKEFLLNKDIQSKYIGNLVNEMTAMAKVSTT- 473  

AtA3G2”XylT_UGT79B1     CQIVLVPQHGEQILNARLMTEEMEVAVEVE-REKKGWFSRQSLENAVKSVMEEGS-EIGEKVRKNHDKWRCVLTDSGFSDGYIDKFEQNLIELVKS---- 468 

AtF3G2”GlcT_UGT79B6     CQIVFIPHLGEQILNTRLMSEELKVSVEVK-REETGWFSKESLSGAVRSVMDRDS-ELGNWARRNHVKWKESLLRHGLMSGYLNKFVEALEKLVQNINLE 453 

PGSC0003DMG400007981     CQLVLLPRPFEHTLIARLMEQQLKVGVEVLEKDENDLFTKENLCKACEMCDE------------------------------------------------ 413 

IpA3G2”GlcT     CQIVLLPQVGDQIINARIMSVSLKVGVEVEKGEEDGVFSRESVCKAVKAVMDEKS-EIGREVRGNHDKLRGFLMNADLDSKYMDSFNQKLQDLLG----- 459 

AcA3Ga2”XylT_AcF3GGT1     CQLVLLPNVGDQIINARMMSQNLKVGVEVEKGEEDGLFTGESVCRAVRDAMEEGS-EVAKEVRDNHAKMREFLLNKDLESSYIDNFNKKLQDLLG----- 457 

SOLYC10G008860.1     CQLVLVPNFGDQFINSRLFGGDLKAGVEVERNEENGSFTKDGVCKAIKMVMNDES-EEGRKIRANRAKWKEFLLSKGLEDSYIDGLVQKLQCLL------ 456 

BpA3G2”GlcAT     VPIIAMPMQFDQPYNARLMETVG-AGIEVGRDGE-GRLKREEIAAVVRKVVVEDSGESIREKAKELGEIMKKNMEAEVDGIVIENLVKLCEMNN------ 438  

CmF7G2”RhaT     VPIIGVPMAYEQPSNAKVVVDNG-MGMVVPRDKINQRLGGEEVARVIKHVVLQEEAKQIRRKANEISESMKKIGDAQMS-VVVEKLLQLVKKSE------ 452 

 

Figure S8. Y.-Sakakibara and Nakabayashi et al. 

Figure S8. Multiple alignment of flavonoid UGTs catalyzing glycosyl transfer to a sugar moiety of flavonoid 

glycosides.  

Multiple alignments of deduced amino acid sequences of flavonoid GGTs was generated with CLUSTALW 

(http://www.clustal.org/). The PSPG motif is boxed. Amino acid residues conserved in flavonoid GGTs are 

shown in white on a black background. Amino acid residues conserved in flavonoid 2”-O-

glycosyltransferases in UGT79/UGT94 are indicated with a red background. A3G2”GlcAT, anthocyanidin 

3-O-glucoside 2”-O-glucuronosyltransferase; A3G2”GlcT, anthocyanidin 3-O-glucoside 2”-O-

glucosyltransferase; A3G6”RhaT, anthocyanidin 3-O-glucoside 6”-O-rhamnosyltransferase; A3Ga2”XylT, 

anthocyanidin 3-O-galactoside 2”-O-xylosyltransferase; F3G2”GlcT, flavonol 3-O-glucoside 2”-O-

glucosyltransferase; F7G2”RhaT, flavanone 7-O-glucoside 2”-O- rhamnosyltransferase; Abbreviations for 

species: Ac, Actinidia chinensis; At, Arabidopsis thaliana; Bp, Bellis perennis; Cm, Citrus maxima; Ip, 

Ipomoea purpurea; Ph, Petunia hybrida.  


