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Table S1. Site-directed mutation primers used in this study
	Primer
	Sequence

	A11L-F 
	AATCAGTATACTGTTGCTACCATTTTTAGC

	A11L-R
	CAGTATACTGATTCTACCAT

	V38I-F
	AAATTGCAATATTTTCCTCTGTTCTACCCC

	V38I-R
	AATATTGCAATTTCTTTTCG

	F39Y-F
	TGCAATGTTTATCTCTGTTCTACCCCAATC

	F39Y-R
	ATAAACATTGCAATTTCT

	D54L-F
	CAAGGATAAGCTGTCCTCTGCTTCTATAAAA

	D54L-R
	CAGCTTATCCTTGATGGAGCT

	S55P-F
	AGGATAAGGATCCGTCTGCTTCTATAAAAC

	S55P-R
	CGGATCCTTATCCTTGATGG

	S58G-F
	GGATTCCTCTGCTGGTATAAAACTAGTTGAG

	S58G-R
	ACCAGCAGAGGAATCCTTAT

	N109K-F
	CTTAAAACCTTAAAACCCGATTTGCTTATTT

	N109K-R
	TTTTAAGGTTTTAAGGATTTC

	S120P-F
	TTCAATCCCCCGTGGGCACCGGAGATCGCT

	S120P-R
	CGGGGGATTGAAATCATAAA

	G147W-F
	GCTCTTCCATTTGGCTACATGCTTTCAAAAA

	G147W-R
	CCAAATGGAAGAGCTGGCT

	A250E-F
	GACAAAAGGGAAGAATCTACAGTGGTGTTT

	A250E-R
	TTCCCTTTTGTCAAGCCAGT

	I279L-F
	TGGGCTAGAGCTGAGCACGGTTAATTTCAT

	I279L-R
	CAGCTCTAGCCCAATTGCT

	L290F-F
	GCTGTGAGATTTATTGAAGGAGAGAAAAA

	L290F-R
	AAATCTCACAGCCCATATGA

	V304L-F
	ACCAGAGGGGTTTCTGCAAAGGGTAGGAGAC

	V304L-R
	CAGAAACCCCTCTGGTAAAA

	Q305E-F
	GGGTTTGTTGAAAGGGTAGGAGACAGAGGAT

	Q305E-R
	TTCAACAAACCCCTCTGGTA

	T329I-F
	CATTCAAGCATTGGTGGGTTTGTGAGCCAT

	T329I-R
	AATGCTTGAATGTCCTAAAA

	R356M-F
	TGCCATGGCCATGCATCTTGATCAGCCTTT

	R356M-R
	CATGGCCATGGCAATTACTG

	S58G/S55P-F
	TCCGTCTGCTGGTATAAAACTAGTTGAGCTT

	S58G/S55P-R
	ACCAGCAGACGGATCCTTA
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Figure S1. Sequence alignment among PgUGT, 5v2k, 5u6n, 2vce, 6kvi, 6o86, 6ing and 6inf.
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[bookmark: _Hlk98523374]Figure S2. Michaelis-Menten fitted curves of WT (a) and Mut8 (b).

image1.tiff
pgUGT

5V2K
5U6N
5U6eM
2VCE
6KVI
6086
6ING
6 INF

consensus>50

pPgUGT

5V2K
5U6N
5U6M
2VCE
6KVI
6086
6ING
6 INF

consensus>50

pPgUGT

5VZ2K
5U6N
5U6M
2VCE
6KVI
6086
6ING
6 INF

consensus>50

pPgUGT

5V2K
5U6N
5U6eM
2VCE
6KVI
6086
6ING
6 INF

consensus>50

PgUGT

5V2K
5U6N
5U6M
2VCE
6KVI
6086
6ING
6 INF

consensus>50

1 MDNQONGRISIALLIJFLAHEHISIHFFELAKQM. AKRNCNVEFLCSTPINLSS

142
131
130
129
140
138
141
134
142

177
176
175
174
187
174
184

187

..... KRGHVLAVIIYPAQEH I T)IF ROQFCKRM. HEFKGLKTTLALTTEVE . .
...... RGHVLAVI4JYPSQEHITIIF ROQFCKRM. HFKGLKTTLALTTEVE . .
....... GHVLAVIYPTOEH I TIFROQFCKRM. HFKGLKTTLALTTEVE . .
...... TPHVAIIISPGMEHL I)ILVEFAKRMMVHLHGLTVTEFVIAGEGPPS
...... RRRIILEFIFVPFQEHINIFILOLANVIR,. YSKGFSITIFHTNENKP .
...... RRRIILFIFVPFQEHINIFI LOLANVIR,. YSKGFSITIFHTNENKP .
..... RRRRIILFIFVPFOQEAINIFI LOLANVIR. YSKGEFSITIFHTNENKP .
..... RRRRIILFIFVPFOQEHINIFI LOLANVIR. YSKGEFSITIFHTNENKP .

...... r..!...P.p.gGhi.P. . #....L...kg...t...t.£f....
IKDKDSSASIKLVELH. .. .. LPSSPDLPPHYHTTNGLPSHLMLPLRNAF
.NSINPDLSGPISIAT... ... ISDGYDHGGFETADSIDDYLKDFKTSGS
NSINPDLSGPISIAT... ... ISDGYDHGGFETADSIDDYLKDFKTSGS
NSINPDLSGPISIAT... ... ISDGYDHGGFETADSIDDYLKDEFKTSGS
KAQRTVLDSLPSSISS.. ... VFELPPVDLTDLSSSTRIESRISLTVTRSN
KTSNYPHFTFRFILDN...DERISNLPTHGPLAGMR.IPIINEHGADELR
KTSNYPHFTFRFILDNDPOQDERISNLPTHGPLAGMR.IPIINEHGADELR
KTSNYPHFTFRFILDN.. ... ... NLPTHGPLAGMR.IPIINEHGADELR
KTSNYPHFTFRFILDNDPOQDERISNLPTHGPLAGMR.IPIINEHGADELR

- S o T sn...hg....... i

ETAGPTFSEILK.TLNPDLLIYPEFNPSW

SSHNIPAVYFLTT..AA

KTIADIIQKHQTSDNPITCIVYBAEFLPWIALDVEY. . . .. REFGLVATPEFET
KTIADIIQKHQTSDNPITCIVYWAEFLPWIALDVEY. . . .. REFGLVATPFEFFT
KTIADIIQKHQTSDNPITCIVYBAEFELPWIALDVEY. . . .. REFGLVATPEFET

PELRKVFDSFVEGGRLPTALVVLEGTD
RELELLMLASEE .DEEVSCLITPALWYF
RELELLMLASEE .DEEVSCLITPALWYF
RELELLMLASEE .DEEVSCLITPALWYF
RELELLMLASEE .DEEVSCLITPALWYF

VEFHVPPYIFYPTTANV
DSLNLRRLVLMTSSLEN
DSLNLRRLVLMTSSLEN

.......... e..de.v.c.!'".Da....A..!'A.....r 1.....f
ASSSIGLHAFKNPG. ... .. .. ... ERKYPFPDFYDNSNITPEPPS. .. .A
OPCAVNYVYYLSYINNGS..... LOLPIEELPFLELOQDLPSFFSVSGSYP
QPCAVNYVYYLSYINNGS..... LOLPIEELPFLELODLPSFFSVSGSYP
OPCAVNYVYYLSYINNGS..... LOLPIEELPFLELOQDLPSFFSVSGSYP
LSFFLHLPKLDETVSCEFR...ELTEPLMLPGCVPVAGKDFLDPAQDRKD
FHAHVSLPQFDEL. .. .. ... ... EEQASGFPMLKVKDIKSAYSN...WO
FHAHVSLPQFDELGYLDP....RLEEQASGFPMLKVKDIKSAYSN...WOQ

FHAHVSLPQFDELGYLDPDDKTRLEEQASGFPMLKVKDIKSAYSN...WQ
FHAHVSLPQFDELGYLDPK..TRLEEQASGFPMLKVKDIKSAYSN...WQ
T 2 le. .. ... p.l...d..s.ys......

DNMKLLHDFIACFERSCDIILIKSHRIMAG. .. . KYIDLLSTLSDKTLViI
AYFEMVLQQFINFEKA.DFVLVNSIHO LHENELWSKACPVLTIGPTI|g
AYFEMVLQQFINFEKA.DFVLVNSIHO LHENELWSKACPVLTIGPTI)
AYFEMVLQQFINFEKA.DFVLVNS|HO LHENELWSKACPVLTIGPTI)%
DAYKWLLHNTKRYKEA .EGILVNTYF P..NAIKALQEPGLDKPPVY|Z
ILKEILGKMIKQTKAS.SGVIWNSIK ESELETVIREIPAPSFLIPL|Z
ILKEILGKMIKQTKAS.SGVIWNSJIK ESELETVIREIPAPSFLIPL|g
ILKEILGKMIKQTKAS.SGVIWNSIK ESELETVIREIPAPSFLIPL|Z
ILKEILGKMIKQTKAS.SGVIWNSgK ESELETVIREIPAPSFLIPL|Z

= (o PR ! ..nsF.ELE. .e.e...... P.:«+«+«+«... P

PgUGT

5V2K
5U6N
5U6eM
2VCE
6KVI
6086
6ING
6 INF

consensus>50

pPgUGT

5V2K
5U6N
5U6eM
2VCE
6KVI
6086
6ING
6 INF

consensus>50

PgUGT

5V2K
5U6N
5U06eM
2VCE
6KVI
6086
6ING
6 INF

consensus>50

PgUGT

5V2K
5U6N
5U6eM
2VCE
6KVI
6086
6ING
6 INF

consensus>50

PgUGT

5V2K
5U6N
5U6M
2VCE
6KVI
6086
6ING
6 INF

consensus>50

266

2774
2773
2772
263
2773
2770
2776

307
311
310
309
322
306
316
313
319

357
361

LY
372
353
363

366

VGPLVQDPMGHNE .DPKTEQIIN. ... .. UK RAEST
SIYLDQRIKSDTGYDLNLEFESKDDSEFCINEMMNTRPOGS
SIYLDQRIKSDTGYDLNLEFESKDDSEFCINEEMMNTRPOGS
SIYLDQRIKSDTGYDLNLEFESKDDSEFCINEGEMMNTRPOGS
VGPLVNIGKQEAS. ..

AN QP LGS

KHLTAS.SSSLLDHDRTVFQ. ... ..... TAAOQOPP S S
KHLTAS.SSSLLDHDRTVFQ. ... ..... A0 QPP S S
KHLTAS.SSSLLDHDRTVFQ. ... ..... TAAOQOPP S S
KHLTAS.SSSLLDHDRTVFQ. ... ..... TAAOQOPPSS
......... s . .d...fq.........WLD..p..sV.%V.FGS
SNEELEBVIN\IGLEISTVN[I LIEGEKKG. .
TNVQOMEIILINSAVSN. .FSiILyvvild. . . ... .SSEEEK. . ...
TNVQMEIILINSAVSN. . FSIyLyvvild. . . ... .SSEEEK. . ...
TNVOMEIILINSAVSN. . FSILyvvid. . . ... .SSEEEK. . ...
TCEQLNILINLGLADSEQRIYL IANSSYFQTDPLTFNZP[EYLER
DEKDFLIJIF\RGLVDSKQSILIJVVEIPGF . VKGSTWVEP . . . ..
DEKDFLIJIF\RGLVD SKQSIYLIYVVEIPGF . VKGSTWVEP . . . ..
DEKDFLIJIF\RGLVD SKQSILIYVVEIPGF . VKGSTWVEP . . . ..
DEKDFLIJIE\RGLVD SKQSILIVVEIPGF . VKGSTWVEP . . . ..
.n.#. . E.A....d...sFIWvVv!IR.......s8...€...... :
VGDRGLVVEGEAFMARIMGHS S TEGHV S SMKFEVIEVIAMAR
VNKEKSLVLKESIHELOVIASNKA I[eCIdL T ALTF[EVIZMVAMP Q
VNKEKSLVLKESIHELOVIASNKA I[eCIPL T ALTF[EVIZMVAMP Q
VNKEKSLVLKESIHELOVIASNKA I[eCIPL T ALTF[EVIZMVAMP Q
TKKRGFVIPFRAIFOAQVIAAHP STEGIL T SVVSEIIFLIAWPL
. .ERGRIVEKVIZCOEVIAAHGA I[EA)W T SVCE[EVIZMIFSDF
. .ERGRIVEKVIZCOEVAAHGA I[EAIW T SVCE[VIZMIFSDF
. .ERGRIVEKVIZCOEVAAHGA I[EAI3W T SVCE[EVIZMIFSDF
.ERGRIVEKVIFHIOEVIAAHGA I[e]A|gW T SVCE[EVIZMIFSDF
.e...!' . kW.PQ.g!'L...aiG.F.tH.GWnStlE. . ..
HLD[EP LNIGKLAAEVGVGMEVVRDENGKYK. .. .BEGIAEVIRKVVVEKSG
WTDPMIAKYIQDV. .WKAGVRVKTEKESGIAKRBREEIEFSIKEVMEGERS
WTDMEPMRAKYIQDV. .WKAGVRVKTEKESGIAKRBREEIEFSIKEVMEGERS
WTDMPMRAKYIQDV. .WKAGVRVKTEKESGIAKRBREEIEFSIKEVMEGERS
YAE[KMMAVLLSED. . IRAALRPRAGDD.GLVRBRIEEVARVVKGLMEGEEG
GLD[P LYARYMSDV. .LKVGVYLENGWE . . . .. GEIANAIRRVMVDEEG
GLD[P LYYARYMSDV . .LKVGVYLENGWE. . . .. AGEIANAIRRVMVDEEG
GLD[P LRYARYMSDV . .LKVGVYLENGWE . . . .. AGEIANAIRRVMVDEEG
GLD[PLYJARYMSDV . .LKVGVYLENGWE. . . .. AGEIANAIRRVMVDEEG
. . #Q0pSNa.y. .#v.. .k.gv...... e..... R.e!...!'..vm. .e

EVIRRKARELSEKMKEKGEQ . .EIDRALEELVQICKKKKDEQ. .
KEMKKNVKKWRDLAVKSLNEGGSTDTNIDTEVSRVQ. ... ....
KEMKKNVKKWRDLAVKSLNEGGSTDTNIDTEVSRV. ... ... ..
KEMKKNVKKWRDLAVKSLNEGGSTDTNIDTEFVSRVQ. ... ....
KGVRNKMKELKEAACRVLKDDGTSTKALSLVALKWKAHKKELEQ
EYIRONARVLKQKADVSLMKGGSSYESLESLVSYISSL. ... ..
EYIRONARVLKQKADVSLMKGGSSYESLESLVSYISSL. ... ..
EYIRONARVLKQKADVSLMKGGSSYESLESLVSYISSLLE. ...
EYIRONARVLKQKADVSLMKGGSSYESLESLVSYISSLL. .. ..

....#.a..s81..g9ggs..... e..




image2.tiff
@

0.0%

v

Model MichaelisMenten
Equation y=Vmax * x/ (K + x)
Vinax 009717 =7.5844E-4
Km 0.11836 1 0.00473
Reduced Chi-Sqr 12422286
Adjust R-Square 0.99447
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Model MichaclisMenten
Equation y= Vimax * x / (Km + x)
Vinax 0.33953 +0.00191
Km 020615 & 0.00455
Reduced Chi-Sqr 49905366
Adjust R-Square 099879
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