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Phylogenetic classification of Arabidopsis thaliana

Fig 1: Phylogenetic grouping of Arabidopsis thaliana UGTs (Ross et al., 2001)
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RESULTS AND DISCUSSION
Protein purification; SDS PAGE
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Fig 2a: Lane 1: Protein ladder; Lane
3:Purified 76ES MW ( 80kda) Fig 2b: Lane 1: Protein ladder Lane 3:Purified 76E1
(MW 65kda)
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Fig 2c: Lane 1: Protein ladder
Lane 3:Purified 76D1 (MW 65kda) Fig 2d: Lane 1: Protein ladder Lane 3:Purified 76E2 (MW
65kda)



ACCEPTOR LIBRARY USED
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H
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17 | Salicin 286.0
OH
18 | Aloe-emodin 270.0
19 | Pelargonidin 271.0
20 | Formononetin 268.0
|
CH,
21 | Ferulic acid o 194.0
OH,C
’ X OH
HO
22 | Apomorphine 267.0
23 | Daidzein 254.0




24 | Resveratrol 228.0
HO O \
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HO. I o O
OH (0]
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HO. (0] O
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28 | Naringenin o 272.0
OH 0
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30 | Galangin 270.0
HO l (0]
OH
OH o
31 | Morin Ho o 302.0
o
O OH
OH (6]
32 | Biochanin A Ho O ° 284.0
OH o} O
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33 | Eriodictyol ™o 288.0
HO l o Q "
OH
34 | Diosmetin I 300.0
CHj
HO O (o} ‘
OH O
35 | Chrysin 254.0
HO I (0]
OH o
36 | Dihydromyricetin o 320.0
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37 | Myricetin 318.0
38 | Caffeic acid i 180.0
HO
\ OH
HO
39 | Galantamine ", oH 287.0
0 gy
H3C/ >
N
\CH3
40 | Rutin 611.0
41 | Morphine 285.0
42 | Quinine 324.0

Table 1: Library of acceptor compounds screened




MASS SPECTRA SUMMARISED IN GAR SCREEN

A) 76E1 Acceptor screening result

MS spectra; UDP Glucose (MW 162) was added to the test aglycones. m/z of target peaks
(glycosylated products) are shown in bold in the red boxes below.
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Fig 3a: MS spectrum of 76E1 glycosylation of apigenin (Full scan)  Fig 3b: MS spectrum showing
fragmentation of apigenin glucoside (Product ion scan)

MS/MS was used to fragment apigenin glucoside (MW 431). The observation of apigenin
(MW 269) confirms the glucoside formation, and hence the glycosylation process.

ii) Esculetin
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Fig 3c: MS spectrum of 76E1 glycosylation of esculetin (Full scan) 3d: MS spectrum showing
fragmentation of esculetin glucoside (Product ion scan)



ii) Quercetin
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iv) Diosmetin
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vi)
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Fig 3k: MS spectrum of 76E1 glycosylation of naringenin (Full scan) 31: MS spectrum showing
fragmentation of naringenin glucoside (Product ion scan)

vii)

Eriodictyol
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Fig 3m: MS spectrum of 76E1 glycosylation of
eriodictyol (Full scan) 3n: MS spectrum showing fragmentation of eriodictyol glucoside (Product ion
scan)

viii) Kaempferol
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Fig 30: MS spectrum of 76E1 glycosylation of kaempferol (Full scan) 3p: MS spectrum showing
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Fig 3q: MS spectrum of 76E1 glycosylation of fisetin (Full scan) 3r: MS spectrum showing fragmentation
of fisetin glucoside (Product ion scan)

B) 76E2 Acceptor screening



i) Quercetin
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Fig 4a: MS spectrum of 76E2 glycosylatlon of quercetln (Full scan) 4b: MS spectrum showing
fragmentation of quercetin glucoside (Product ion scan)

ii) Myricetin
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Fig 4c: MS spectrum of 76E2 glycosylatlon of myrlcetm (Full scan) 4d: MS spectrum showing
fragmentation of myricetin glucoside (Product ion scan)

iii)  Fisetin
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Fig 4e MS spectrum of 76E2 glycosylatlon of ﬁsetm (Full scan) 4f: MS spectrum showing fragmentation
of fisetin glucoside (Product ion scan)
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C) 76ES Acceptor screening
i) Kaempferol
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Fig 5a: MS spectrum of 76ES5 glycosylation of kaempferol (Full scan) 5b: MS spectrum showing
fragmentation of kaempferol glucoside (Product ion scan)

i) Quercetin
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Fig Sc: MS spectrum of 76ES glycosylation of quercetin (Full scan) 5d: MS spectrum showing
fragmentation of quercetin glucoside (Product ion scan)
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Fig 6a: MS spectrum of 76ES5 glycosylation of 2,5 dihydrobenzoic acid (Full scan) 6b: MS spectrum
showing fragmentation of 2,5 dihydrobenzoic acid glucoside (Product ion scan)

ii)

Quercetin
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6¢: MS spectrum of 76ES glycosylation of quercetin (Full scan) 6d: MS spectrum showing fragmentation
of quercetin glucoside (Product ion scan)

iii)  Fisetin 447.0 —> 285.0
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DONOR SCREENING RESULT AND GLYCOSYLATION POSITION
A) 76E1 Donor screening results

1) UDP glucose and Kaempferol
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4) UDP glcnac and Quercetin
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Fig 7: MS spectrum of 76E1 recognition of UDP glc, gal and glcnac

B) 76E2 Donor screening
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fig 8: MS gpect‘rum of 76E2 recognition of UDP glc

C) 76E5 Donor screening
1) UDP glucose (Kaempferol and Quercetin)
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2) UDP galactose (Kaempferol and Quercetin)



3) UDP glcnac (Kaempferol and Quercetin)
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Fig 9: MS spectrum of 76ES recognition of UDP glc, gal and glcnac

D)

76D1 Donor screening



i) UDP glucose and Quercetin
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Fig 10: MS spectrum of 76ES recognition of UDP glc

Table showing m/z of precursor ion and product ion for MS/MS data

Enzyme Reaction Precursor ion Product
(Glycoside peaks) ion
76E1 UDP Glc/Gal + Kaempferol 447 285
UDP Glc + Quercetin 463 301
UDP GIlcNAc + Quercetin 504 301
76E2 UDP Glc + Quercetin 463 301
76D1 UDP Glc + Quercetin 463 301
76E5 UDP Glc/Gal + Kaempferol 447 285
UDP Glc/Gal + Quercetin 463 301
UDP GIcNAc + Kaempferol 488 285
UDP GlcNAc + Quercetin 504 301
76E2 N320S UDP Glc/Gal + Kaempferol 447 285
UDP Glc/Gal + Quercetin 463 301
UDP GIcNAc + Kaempferol 488 285
UDP GlcNAc + Quercetin 504 301

Table 2: m/z of precursor and product ions



Sanger Sequencing

The sequencing of mutant plasmids was carried out by Source Bioscience to confirm the
incorporation of the mutation by template DNAs. The sequence was compared with wild type
DNA sequences using NCBI BLAST.

Score Expect Identities Gaps Strand Frame
2002 bits{1084) 0.0() 1092/1098(99%) /1098(0%) Plus/Minus
Features

Fig 11: Query and subject sequence; 76E1 S318N and 76E1 wild type respectively. Codon ATT (reverse
AAT) in query is asparagine while ACT (reverse AGT) in subject is serine.
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R P T
11 1ikll AN (N | HEERREA D | ENERN 111l
AGCCARGCT TCCCARACTTATGTAAATCACTGAGCCTATTTTTTGCTTGTTCAACCACTC

AAGGCAACTCCTGTCCTCTTCAAGTARACTAGAAGGCGCTGARGCTGCARTGTGAAGTGG
FIRRE Rttt tineininnill
AAGGCARCTCCTGTCCTCT TCARGTARRC TAGARGGCGCTGARGCTGCARTGTGAAGTGG

GCCTATAGGATACACTGGAACTTGCAGTTGTTTTTGTARCCATGCCAMAGATGAGCTCTC
LAt eyttt innptinpnnl
GCCTATAGGATACACTGGAACT TGCAGT TGTTTTTGTAACCATGCCARAGATGAGCTCTC

i3
1303
191
1243
251
1183
311
1123
37
1063
431
1003
491
943
251
B83
611
823
671
763
731
703
791
643

Fig 12: Query and subject sequence; 76E5 S311N and 76E5 wild type respectively. Codon ATT (reverse
AAT) in query is asparagine while ACT (reverse AGT)in subject is serine.



76E2 N320S

Score Expect Identities Gaps Strand Frame
2023bits(1095)  00( | 1097/1098(39%) 0/1098(0%) | Plus/Minus
Features:

Quary 42 TCACHTGGAATTAACRAAGTF”TLTAGTGAGCTGCAT’AGG%ﬁCCT”CACTTPTAACAbA 101
PR LR L e Lttt LELRLRnLlll
Skiect 1350 TCRACATGGAATTAACRRAGTC TFTAGTGAFPTGCthQGGAAUCTCCHCTTCTHACAWA 1251

Query 102 ??TTTCTTT?TTTT?TTT?RTGTCT?T?G?T?T?TT?ETCATTTCTGCT?CTT?TTCHTC 151
[1]] [HENEENNEN PLERRRA Rl
Sbict 1290 GGTTTCRATCITTTCITTCAAGTCAATGGCTCTCTTCCTCATTTCTGCTCCTTICTTCATC 1231

Query 162 CACRAGCAACCACTCTACAGCTCTOTCCACAST TTCTT TATCCAGAT CTCCCTCCAATTG 221

: EULERLLID L L LR L L L L L P L P L R it
Sbjet 1230 CARCRAGCAACCACTCTACAGUTCTCTCCACAGTTTCTTTATCCAGATCTCCCTCCAATTG 1171

Query 222  AACCCCAATTCTCCAAACTCTCTCTAAGTACCTCGUATTGACTTTCTGATCCCCGGTGRA 281
I|||||||||||||I||||I||||||I||||||||||||||i LRIVl
sbjet 1170 CCCAAT TCTCCARACT CTCTCTAAGT ACCTCGCAT TGACTTTCTGATCCCCGETGRAA 1111

Query 282  AGGCCTACATATCATCGGAACTCCTTCCCCGATGCTCTCTACTGTTGAGTTCCATCCACA 341
PLLELLELT L L LR L L L L L i i b b iy ennynl
Sbict 1110 AGGCCTACATATCATCGGAACTCCTTCCCCGATGCTCTCTACTGTTGAGTTCCATCCACA 1051

Wy W PR eEn, W
|
Shict 1050 GTGACTCCARRACCCTCCTACTGCAGGATGTCTGAGARCTTCCATCTGOGGAGCCCATTT 691

NAATTCCTCTGGTRAGGACTCTGTCCA 461
FERLLTRRL P e it
ATTCCTOTGGTAAGGACTCTGTCCA 931

Query 402 CRACRATGTAACCTCTTTCTGAAACCRACC,
LULEREET UL iy
Shjct 990 CRACAATGTARCCTCTTTCTGARACCARACC!

Query 462 TTCTGACCCCGGAAT AGAGCCCGGTCT GACCACCCATAAGARAGGTTGGTTGCTATTACT 521
LR L LR L L LR L LR LR b itlil
Sbict 930 TTCTGEACCCCGGAATAGAGCCCGETCT GACCACCCATAAGRAAGGTTGGTTGCTATTACT 871

Quary 522 THRTCC?CEAGCCATCTCCHACRT?TCTTTGGTGTCG@TTRG&GCCRAGCTTCCCRRGCT 5381
PLLEEL LR e e e e e b ettt
Sbjct 870 TRATCCCCARGCCATCTCCRACATGTCTTTGETGTCCAT TAGAGCCARAGCTTCCCAAGCT  B11

ey 52 ORGSR mne o
LN | LLLLTLLL ] L1
Sbict 810 TATGTARRTAACTGARTTTGATTTTTGCT TG TTCARCCACTCARCGCAACTCCTGTCTTC 751

Quary 642 TTCTAGTAAACTAGAAGGCGCTGAAGCTGTAATATGAAGTGEECCTATAGBATACACOSG 701
LOLTEETORE L LR L L LR R R L i g il
Shjet 750 TTCTAGTAARCTAGARGGCGCTOARGCTETAATATGAAGTGGGCCTATAGGATACACCEG 651

Quary 702  ARCTTGCAGTIGT TGTTGCRACCT TGUCARPGATGAGCTCTCTRARCAGCTTECTGAGIT 741
) CLLREET O e e e L i el
Sbict 690 ARCTTGCAGTTGTTGTTGCAACCTTGUCARAGATGAGCTCTCTAARCAGCTTECTGAGIT 631

Query 762 GATGATAACAGCGGARGCTGTTCGAGT GTTCACAGTCICACTGTAARCCTTGAGCGTACT 821
CLLE LD LU e L L LR L i i ningl
Sbict 630 GATGATARCAGCGGARGCTGTTCGAGTGTTCACAGTCTCACTGTARRCCTTGAGCGTACT 571

Query 622 CT?T TTGGC??AAAHACTGAAGTTGGTAGATC?TTGTAC?TCAGAEEATGCARCC?TGG BB1
PLIIRLET LR R r e e LR e i bbbl
Sbiet 570 CTCTATTGGCCCAAATACTGAAGTTGGTAGATCCTTGTACCTCAGAGGATGCARCCCTGSE 511

Query 6§82 ARATACTTTGICTTGTGTTTCAGGATCTTTCATGTCGATCAAGAACGACTCTGCGTITGAC 941

: RN RN NN R AN RNy
Sbict 510 ARATACTTTGTCTTGTGTTTCAGSATCTT TCATGTCCATCAAGAACGACTCTGEGTTEAC 451

Query 942 TCTAGACAAARCAGAGCGACAGACAAAAGCAGTAGCACTTGTCGTGCTAAAGACGACACT 1001

; : ELLRELEIR LR e i b e e et
Sbict 450 TCTRAGACAARRCAGAGLGACAGACARARGCACTAGCACTTGTCGT GCTARAGRCGACACT 251

Query 1002 AGGAAGTTGAAACTCTTTTACTGCAGCATGAGAGAAGTACATGTACTCATCGTAGACGRC 1061
ELLRDT LI E Lt f L e Pt ipnrrngl
Shict 390 AGGAAGTTGARACTCTTTTACTGCAGCATGAGAGAAGIACATGTACTCATCGTAGACGAC 331

Fig 13: Query and subject sequence; 76E2 N320S and 76E2 wild type respectively. Codon ACT (reverse
AGT) in query is serine while ATT (reverse AAT) in subject is asparagine.



WILD TYPE SEQUENCING

76ES
Score Expect Identities Gaps Strand
1539 bits(833) 0.0 833/833(100%) 0/833(0%) Plus/Minus
Query 31 TCALRGTATTTCTATACTCTGCCTCCARGTARTGGACGAGCTCATCCRATGCATTGTATGA 90

LERLEERR e e e e e e e e e e et
Sbjct 1344 TCARGTRTTTCTATACTCTGCCTCCRRGTRATGGRCGAGCTCRTCCAATGCRTTGTRTGRE 1285

Guery 91 AGRGCCTCCACTTCTTRACAGAGGCATTGAGCTICTCTTTTARRACARGGECTCTCTCCCT 150
N N N RN RN AR NN R
Sbjct 1284 AGAGCCTCCACTTCTTACAGRGGCATTGAGCTTCTCTITTTAARACRAGEGCTCTCTCCCT 1225

Query 131 CATTCCTACACCTICATCATCCACRATCARCCTCTTCACAGCTCTCTICTACRCATCCTICT 210
RN R N R RN RN RN
Sbkject 1224 CATTCCTACACCTTCATCATCCACRAATCRACCTCTTCACRGCTCTCTCTACRCATCCTCT 1165

Query 211 CTCCRCTTCTCCTTGRAGCAGARCCCCTACTCTCCARRACACTTTCTATATACATCECGTIT 270
LPErrrrnrrnennrnnrnnenrnnerrenerneneranrneen i ennrnnnnti
Skjct 1164 CICCACTTCTCCTTGAAGCAGAACCCCTACTCTCCRAAACACTTTCTATATACATCGCGTIT 1105

Query 271 TRRCTTCTGCTCACCGTITRARRCCETCTGCARATCATTGERAACTCCTTICCRACRATRACTCTC 330
A N R R N R N NN RN RN AR RN RRRN
Skjet 1104 TRACTTCTGCTCACCGTTARRCGGTICTGCARATCATTGGRACTCCTTCCRCRATRACTCTC 1045

guery 331 GAGTGTTGAGTTCCATCCACAGTGGCTCCAGRAACCTCCCACTGCAGGATGCACRAGTAC 390
NN N R N NN NN RN RN RN RN RN RN
Sbjct 1044 GRGTGETTGAGTTCCATCCACAGTGGCTCCAGRAACCTCCCACTGCRAGGATGCACRAGTAC 985

Query 381 TTCATTCTGTGECGCCCATTTCACRATECATCCTCTTITCCGRGRCARTCTTRACTGRACTTC 450
N A N R N N RN R AR R AN
Sbjct 984 TTCATTCTGETGECECCCATTTCACRATECATCCTCTTITCCGRGRCARTCTTRACTGRACTTC 925

fGuery 451 CRCTGGCATTGRACTCTGTACCGGGTCGGRTTRCCCATAGRRARRGGTTGETTGCTATTATE 510
LERLETRR et nrnrnnntl
Sbjct 8924  CRCTGGCATTGRCTCTGTACCGGGTCGGRTTRCCCATAGRARRGGTTGGTTGCTATTATRE 865

Query 511 CRATCCCCAAGCCATCTCCARTACTTCCTTGETTTCCATGTGAGCTATSCTTCCTACGCST 570
LErrerrrrrnnnnernnnrrrnnnnr e nnrrrnnnl
Sbjct Be4 CRATCCCCRRGCCATCTCCRRTACTTICCTIGETTTCCATGTIGAGCTATSCTTCCTACGCT  BO05

Query 571 TATGTATATARCTEACCTCAGTTTCTGCTTGTTCAGCCATTCARTGCAGCTCCTGTCCTE 630
NN R N A R RN NN RN RN AR NN A
Sbjct B804 TATGTATATAACTGACCTCAGTTTCTGCTTGTTCAGCCATTCAATGCAGCTCCTGTCCTC 745

Query 631 TTCAL TR C TR A AT TTGCTCARCT TECTAATCT GARACAGGECCTARTGEATACACTEE 690
R R R R RN R R R RN R AR RN RR RN
Sbjct 744 TTCALGTAR TR LA TTTGCTCARGTTETAATCT GARCAGGECCTARTGEATACACTEE 685

Query &081 RRTACTGAGTTCTTIGTITCACCCATGRACACGRAGRACCGAGCTCTCTAGRCARCTTGACETATT 730
LELrrrrnrrnrnrnnrnnenrnnerrnernenerenrneenreereeernnnntl
Sbjct &B4 RRTACTGRAGTTCTIGTITCACCCATCGRACACGRAGRACCGAGCTCTCTAGRCARCTTGACETATT 625

Query 731 GATTATRACRAGCGGRAAGCTGTTCTTTTGTTGACAACTTCGGCACARATCTCCARRAATCE 810

LRttt ennnnnntl
Sbjct 624  GATTATRACAGCGGRAAGCTGTTCTTTTGTTGACAACTTCGGCRACARATCTCCARRARTCE 5635
fQuery 811 CTICTAGCGGCCCCATTCCTGRAGTTGGTARGTCTITGTATTTTAGTGGRTGTA 563

LELTREER e e e e e rernennnenntt
Shjckt 564 CICTAGCGECCCCATTCCTGRAGTTGGTAAGTCTTTGTATTTTAGTGGATGTA 512

Fig 14: Query and subject sequence; 76E5 recombinant plasmid and 76ES sequence on database
respectively.



76E2

Score Expect Identities Gaps Strand
1934 bits(1047) 0.0 1047/1047(100%) 0/1047(0%) Plus/Minus
Query 30 TCACATGEAAT TAAC AR ACTCGTCTACTGAGCTGCATGAGGAACCTCCACTTCTARCAGR 100

R R R RN RN RN
Skjet 1350 TCACATGGRATTARCARRACGTCGICTAGTGACGCTGCATGAGGRRCCTCCACTTCTRARCRGRE 1201

Query 110 GGITTCAATCTTTTCTTTCARAGTCARATGGCTCTCTTCCTCATTTCTGCTCCTTCTTCATC 169
Frrrennrnnnrnrnnnernrrennerrrnnnrrennnnenrnereraneerennnl

Sbjet 1290 GGEITITCAATCITTTCITICAAGTCAATGGCTCTCTTCCICATTTCTGCTICCTITCTICATC 1231

Query 170 CACRACCRACCACTCTRACAGCTCTCTCCACRGTTTCTTITATCCAGATCTCCCTCCRATTE 229
[Trrnnnrnnnnrnrrennenrrnenerernrnrrnnnnnt e rrrnenerennnl

Skjet 1230 CRCARGCRACCACTCTACRAGCTCTCTCCACAGTTTCTTTATCCAGATCTCCCTCCRATTE 1171

fuery 230 AACCCCARTTCTCCARACTCTCTCTARGTACCTCGCATTGACTTTCTGATCCCCGGTGRA 288
RN R R R R RN N NN ENAY
Sbjct 1170 AACCCCARTTCTCCARACTCTCTCTARGTACCTCGCATTGACTTTCTGATCCCCGETERE 1111

fuery 290 AGGCCTACATATCRTCGGRACTCCTTCCCCGATGCTCTCTACTGTTGRGTTCCATCCACR 349
AR N N N R A RN RNEN

Sbjct 1110 AGGCCTACATATCRTCGGRACTCCTTCCCCGATGCTCTCTACTGTTGRGTTCCATCCACE 1051

Query 350 GTGACTCCARARRCCCTCCTACTGCRGGATGTCTGAGARCTTCCARTCTGCGGRGCCCRTTT 408
R R R R N N A R A RN AR ARAREE

Sbjct 1050 GIGRCTCCARRRCCCTCCTACTGCRGGATGTCTGAGARCTTCCATCTGCGGRGCCCRTTT 991

fuery 410 CRCRATGTARCCTCTTTCTGRARCCARCCTATTGRATTCCTCTGGTRRGGRCTCTGTCCE 469

Frrrennrnnenr et nreernnnnl
Sbjct 880 CACARTGTAACCTCTTTCTGARRCCARCCTATTGARTTCCTCTGGTARGGRCTCTGTCCA 931
TCTGRCCRCCCATRRGRRAGETTGETITGCTATTRACT 529

s
BN RN AR
CTGACCACCCATARGRARRGGTTGGTTGCTATTACT £71

Query 470 GRAT CCCGEET

HERRRRRANERAN

Sbjct 830 GRAET CCCGET

Query 530 TAATCCCCRAGCCATCTCCRAACATETCTTTGGTGTCCATTAGAGCCARAGCTTCCCARGCT SEO
FErreenrnerner et re e reeree et el

Sbjct 870 TAATCCCCAAGCCATCTCCARCATETCTITIGGTGTCCATTAGAGCCAAGCTTCCCARAGCT  £11

Query 380 TATGTRARATAACTGARTTTGATTTITECTICTTCAACCACTCARCGCRRCTCCTETICTIC 640
Sbjct 810 TATGTARATAACTGARTTTCATTTITECTIGTTCARCCACTCARCGCRRCTCCTETICTTIC 751

Query 630 TICTACGTARACTAGRAGECCCTGRAGCTETAATATGAAGTGEECCTATAGCGRATACACCEE 709
frrrenernnnnerrnennenrrernerrrnnnerennnntnninerernneerennnl
Skjet 730 TTCTACTARLCTAGARGECCCTGRRACCTETRAATATGALGTCGGECCTATAGCGRATACACCEE 691

fuery 710 ARCTTGCRAGTTGTTGTTGCRRCCTTGCCRARGRTGRGCTCTCTRARCRGCTTGCTGRETT 769
R R R R R R N AR R RN AN AR RARERURURRRRRY
Sbjct 690 RRCTTGCAGTTGTTGTTGCRRCCTTGCCRARGATGAGCTCTCTRARCAGCTTGCTGRGTT 631

Query 770 GATGATAACAGCEEARGCTCTTCEAGTGTITCACAGTCTCACTGTARACCTTGAGCGTACT  £29
Frrrnnnrnnnnr et rennn et nernennnl
Sbjct 630 GATGATRACAGCGEARGCTCITCGAGTGTITCACRAGTCICACTERTARRACCTTGAGCETACT 571

fuery B30 CTCTATTGGCCCARATACTGRAGTTGGTRGRTCCTTGTACCTCRGRGGATGCRACCCTGEE B83
RN N R R N AR AR AN AR RARA RN RN
Sbjct 570 CICTATTGGCCCARATACTGRAGTTGGTRGRTCCTTGTACCTCRGRGGATGCRACCCTGEE 511

Fig 15: Query and subject sequence; 76E2 recombinant plasmid and 76E2 sequence on database
respectively.



76D1

Score Expect Identities Gaps Strand
1157 bits(626) 0.0 626/626(100%) 0/626(0%) Plus/Minus

Query 13 TCATTGTTCGTCRATTTGCATCATTATTGCATGEACCRARATTETTTARACRATTGTCAGE 72
R R R R RN RN RR AR RN AR
Sbjet 1339 TCATTGTIICGICRAATTTGCATCATTATTGCATGEACCAARTTGTTTARARGRATTGTGAGR 1300

Query 73 AGAGCCTTCGGTTGTGACAGAGGCTTCARCCTCTTCCTTCAATATGGTGGCTCTCATTCT 132
N N R R R RN RN NN RN
Sbjet 1299 AGAGCCTICGGTIGTGACAGAGGCTTCAACCTCTTCCTITCRAATATGETIGGCTCTCATICT 1240

Query 133 CATCTCCTGACCTTCTTGATCCACRATGAGCCTCCTCACGGCCATCTCRACAGCTCCTCT 192
FLrrrnrrnrerrrrnrr e e e e e el
Sbjct 1239 CATCTCCTGRCCTTCTTGATCCACRATGRGCCTCCTCACGGCCATCTCARCAGCTCCTCT 1180

Query 193 TTCCRATTCACCTTCGATCTCATACGCGGTTTGCCARRCATGTGACATARGTCGAGTATT 252
LErernnennrnnenrnnernernnennnnernrnreerneerrnernenntnnnnnli
Sbjet 1179 TTCCRATTCACCTTCGATCTCATACGCGGTTTGCCARACATGTGACATARGTCGAGTATT 1120

Query 253  CACCCTCTGATCACCRGRATACGGCCTACARATCATTGGTACACCACTGCTTATGCTCTIC 312
RN R RN R R NN RN RN AN RN
Sbject 1119 CRCCCTCTGATCACCRGRATRCGGCCTACARATCATTGGTACACCRCTGCTTATGCTCTC 1060

Query 313 CRAGCACGRGTTCCATCCACCATGETTCCARRACCCTCCCACTGCTCTATGCCTTRARTAC 372
R R RN AR RN RN

Sbject 1059 CRAGCACGAGTTCCATCCACCATGETTCCARRACCCTCCCACTGCTCTATGCCTTARTAC 1000

Query 373 TTGRAE 432

HRRN

TGLE

TLTT
BN
TTTT

GTGGEGCCCATTTCACRRCRRARCCTCTTCCATCGETCACCETT
FRTERTERT R e e e e bl
GTGGEGCCCATTTCACRRCRRARCCTCTTCCATCGETCACCETT

=0

H—

C
|
't

= ]

—

TGG
111
Sbjct 9899 TGGT

Query 433 CTGTTCCGGTRAAGRAGTCTRARGATTCTTGTCCGTTTATAGRAGCCTGGTCGGATCACCCR 402

PELERLERR el
Sbjct 8933 CTGTTCCGGTARGARGTCTARAGRTTCTTGTCCGTTTATAGRGCCTGETCGGATCACCCE  BED

Query 493 CARGARGEGTTGATTACTCTGEACARRTCCCATEECCATCTCCACABCCTCTATATCTTE 552
R RN RN RN R R RN AR ERR AR
Sbict 879 CRRGRRGGGTTGATTACTCTGGACRRRTCCCATGGCCATCTCCACAGCCTCTATATCTTE EB20

Query 553 IGTCATCGCCARGCTCCCCATGCTTATGTAGATCACTGAGCITGITTCTTGCTICTCRAG 612
AR RN RN RN AR AR AR ARR AR R
Sbject £1% IGTCATCGCCARAGCTCCCCATGCTTATGTAGATCACTGAGCITGITTCTTGCTICTCAAG 760
Query 613 CCATTCAAGACAGTTTCTTTCTTCTT 638
LRt
Sbject 758  CCATTCAAGACAGTTICTTTCITCIT 734

Fig 16: Query and subject sequence; 76D1 recombinant plasmid and 76D1 sequence on database
respectively.
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MUTAGENESIS EXPERIMENTS - MASS SPECTRA
76E2 N320S DONOR SCREEN (New activity)
UDP Galactose + Kaempferol
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Fig 18a: MS spectrum of 76E2 N320S glycosylation of kaempferol (Full scan) 18b: MS spectrum showing
fragmentation of kaempferol galactoside (Product ion scan)

UDP Galactose + Quercetin
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Fig 19a: MS spectrum of 76E2 N320S glycosylation of quercetin (Full scan) 19b: MS spectrum showing
fragmentation of quercetin galactoside (Product ion scan)



UDP GlcNAc + Kaempferol
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Fig 20a: MS spectrum of 76E2 N320S glycosylation of kaempferol (Full scan) 20b: MS spectrum showing
fragmentation of kaempferol glycoside (Product ion scan)

.
UDP GIcNAc + Quercetin
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Fig 21a: MS spectrum of 76E2 N320S glycosylation of quercetin (Full scan) 21b: MS spectrum showing
fragmentation of quercetin glycoside (Product ion scan)



UDP Glucose + Kaempferol
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Fig 22a: MS spectrum of 76E2 N320S glycosylation of kaempferol (Full scan) 22b: MS spectrum showing
fragmentation of kaempferol glucoside (Product ion scan)
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Fig 23a: MS spectrum of 76E2 N320S glycosylation of quercetin (Full scan) 23b: MS spectrum showing
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76E1 S318N and 76ES S311N DONOR SCREEN (Loss of activity)

UDP Glucose + Kaempferol
x105 |-ESI Scan:2 (0.20-4.56 min. 275 Scans) Frag=135.0V CF=0.000 DF=0.000 b1.d

1.1
1.05- No target peak

L 447.0 observed
0.954

0.9
0.85-
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.054
0

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 650 57
Counts vs. Mass-to-Chz
Fig 24a: MS spectrum of asparagine mutants showing no glycosylation with kaempferol (Product ion

scan)
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Fig 24b: MS spectrum of asparagine mutants showing no glycosylation with quercetin (Product ion scan)



UDP Galactose + Quercetin
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UDP GIlcNAc¢ + Kaempferol
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Fig 24e: MS spectrum of asparagine mutants showing no glycosylation with kaempferol (Product ion

scan)
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Fig 24f: MS spectrum of asparagine mutants showing no glycosylation with quercetin (Product ion scan)



MALDI-TOF CONFIRMATION OF PROTEIN EXPRESSION
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The empirical determination of 76E5 molecular weight (using our sequenced DNA data, was
converted into protein sequence and lastly used to calculate the weight) was determined. This
was confirmed by the MALDI-TOF data, 80.69kda.

https://web.expasy.org/translate/ (DNA sequence conversion to protein sequence)
https://www .bioinformatics.org/sms/prot_mw.html (protein sequence changed to molecular

weight)

KINETICS DATA
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Fig 26: Michaelis menten and Lineweaver-Burk plots for 76E1



https://web.expasy.org/translate/
https://www.bioinformatics.org/sms/prot_mw.html

2) 76E2 UDP GLUCOSE
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Fig 27: Michaelis menten and Lineweaver-Burk plots for 76E2




3) a) 76E5 UDP Glucose
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Fig 28a: Michaelis menten and Lineweaver-Burk plots for 76E5




b) 76ES UDP Galactose

Michaelis menten plot
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Fig 28b: Michaelis menten and Lineweaver-Burk plots for 76ES

¢) 76ES UDP N-acetyl glucosamine
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Fig 28c: Michaelis menten and Lineweaver-Burk plots for 76ES
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Fig 29: Michaelis menten and Lineweaver-Burk plots for 76D1






