Supporting information
Table S1. PCR primers used in this study
	Primers 
	Sequences (5′ to 3′) 

	TwUGT2-F
	ATGACTCTGTTAGGCACGGGAACC

	TwUGT2-R
	TCATTCCAAAGCAGCCAAAAGATTT



Table S2. Other plant UGTs included in phylogenetic tree.
	Gene name
	Species
	Type of Synthase
	Genebank 
accession number

	Am4CGT
	Antirrhinum majus
	chalcone 4'-O-glucosyltransferase
	BAE48239

	Lv4CGT
	Linaria vulgaris
	chalcone 4'-glucosyltransferase
	BAE48240

	PlUGT1
	Pueraria montana var. lobata
	isoflavone 7-O-glucosyltransferase
	AGZ84545

	PlUGT2
	Pueraria montana var. lobata
	isoflavone 4' 7-O-glucosyltransferase
	AMQ26112

	GT04F14
	Pueraria montana var. lobata
	isoflavone 7-O-glucosyltransferase
	ADV71364

	UBGT
	Scutellaria baicalensis
	flavonoid 7-O-glucosyltransferase
	BAA83484

	FaGT7
	Fragaria x ananassa
	flavonol 3-O-glucosyltransferase
	Q2V6J9

	PpUFGT
	Prunus persica
	flavonoid 3-O-glucosyltransferase
	ARW73634

	pNgt2
	Ipomoea nil
	coumarin glucosyltransferase
	BAM63146

	CsUGT2
	Citrus sinensis
	terpenoid glycosyltransferase
	ACS87991

	EPGT1
	Eucalyptus perriniana
	monoterpene glucosyltransferase
	BAD90934

	EPGT2
	Eucalyptus perriniana
	monoterpene glucosyltransferase
	BAD90935

	UGT74M1
	Gypsophila vaccaria
	triterpene carboxylic acid glucosyltransferase
	ABK76266

	UGT74T1
	Linum usitatissimum
	lignan glucosyltransferase
	AGD95008

	UGT74S1
	Linum usitatissimum
	lignan glucosyltransferase
	AGD95005

	AtSGT
	Arabidopsis thaliana
	sterol glucosyltransferase
	CAB06082

	SGTL1
	Withania somnifera
	sterol glucosyltransferase
	ABC96116

	UGT52
	Dictyostelium discoideum
	sterol glucosyltransferase
	AAD28546

	UGT51C1
	Candida albicans
	sterol glucosyltransferase
	AAD29571

	UGT51B1
	Komagataella pastoris
	sterol glucosyltransferase
	AAD29570




Table S3. UPLC conditions of detecting sugar acceptors and corresponding glycosylated products in this study.
	Chemical Component
	Solvent A
	Solvent B
	Gradient

	Quercetin and Isoquercitrin
	0.1% trifluoroacetic acid-water
	Acetonitrile
	0-3.5 min: 95%(A)-95%(A)
3.5-4 min: 95%(A)-75%(A)
4 - 8 min: 75%(A)-45%(A)
8 -12 min: 45%(A)-40%(A)

	
	
	
	

	Pinocembrin and Pinocembrin 7-O-beta-D-glucoside
	0.1% trifluoroacetic acid-water
	Acetonitrile
	0-3.5 min: 95%(A)-95%(A)
3.5-4 min: 95%(A)-75%(A)
4 - 8 min: 75%(A)-45%(A)
8 -12 min: 45%(A)-40%(A)

	
	
	
	

	Genistein
	0.1% trifluoroacetic acid-water
	Acetonitrile
	0-3.5 min: 95%(A)-95%(A)
3.5-4 min: 95%(A)-75%(A)
4 - 8 min: 75%(A)-45%(A)
8 -12 min: 45%(A)-40%(A)

	
	
	
	

	Liquiritigenin
	0.1% trifluoroacetic acid-water
	Acetonitrile
	0-3.5 min: 95%(A)-95%(A)
3.5-4 min: 95%(A)-75%(A)
4 - 8 min: 75%(A)-45%(A)
8 -12 min: 45%(A)-40%(A)

	
	
	
	

	Kaempferol
	0.1% trifluoroacetic acid-water
	Acetonitrile
	0-3.5 min: 95%(A)-95%(A)
3.5-4 min: 95%(A)-75%(A)
4 - 8 min: 75%(A)-45%(A)
8 -12 min: 45%(A)-40%(A)

	
	
	
	

	Phloretin
	0.1% trifluoroacetic acid-water
	Acetonitrile
	0-3.5 min: 95%(A)-95%(A)
3.5-4 min: 95%(A)-75%(A)
4 - 8 min: 75%(A)-45%(A)
8 -12 min: 45%(A)-40%(A)

	
	
	
	

	Daidzein
	0.1% trifluoroacetic acid-water
	Acetonitrile
	0-3.5 min: 95%(A)-95%(A)
3.5-4 min: 95%(A)-75%(A)
4 - 8 min: 75%(A)-45%(A)
8 -12 min: 45%(A)-40%(A)

	
	
	
	

	Luteolin
	0.1% trifluoroacetic acid-water
	Acetonitrile
	0-3.5 min: 95%(A)-95%(A)
3.5-4 min: 95%(A)-75%(A)
4 - 8 min: 75%(A)-45%(A)
8 -12 min: 45%(A)-40%(A)

	
	
	
	

	4-Methylumbelliferone
	0.1% trifluoroacetic acid-water
	Acetonitrile
	0-3.5 min: 95%(A)-95%(A)
3.5-4 min: 95%(A)-90%(A)
4 - 8 min: 90%(A)-70%(A)
8 -12 min: 70%(A)-30%(A)

	
	
	
	

	Nodakenitin
	0.1% trifluoroacetic acid-water
	Acetonitrile
	0-3.5 min: 95%(A)-95%(A)
3.5-4 min: 95%(A)-80%(A)
4 -10 min:80%(A)-40%(A)
10-15 min:40%(A)-20%(A)

	
	
	
	

	Arctigenin 
	0.1% trifluoroacetic acid-water
	Acetonitrile
	0-3.5 min: 95%(A)-95%(A)
3.5-4 min: 95%(A)-75%(A)
4 - 8 min: 75%(A)-45%(A)
8 -12 min: 45%(A)-40%(A)

	
	
	
	

	Rhapontigenin
	0.1% trifluoroacetic acid-water
	Acetonitrile
	0-3.5 min: 95%(A)-95%(A)
3.5-4 min: 95%(A)-75%(A)
4 - 8 min: 75%(A)-45%(A)
8 -12 min: 45%(A)-40%(A)

	
	
	
	

	Triptolide
	0.1% trifluoroacetic acid-water
	Acetonitrile
	0-3.5 min: 95%(A)-95%(A)
3.5-4 min: 95%(A)-90%(A)
4 - 7 min: 90%(A)-70%(A)
7 -12 min: 70%(A)-40%(A)
12 -13 min: 40%(A)-0%(A)
13 -18 min: 0%(A)-0%(A)

	
	
	
	

	Celastrol
	0.1% trifluoroacetic acid-water
	Acetonitrile
	0-3.5 min: 95%(A)-95%(A)
3.5-4 min: 95%(A)-90%(A)
4 - 7 min: 90%(A)-30%(A)
7 - 9 min: 30%(A) - 0%(A)
9 -15 min: 0%(A)-0%(A)

	
	
	
	

	Triptophenolide
	0.1% trifluoroacetic acid-water
	Acetonitrile
	0-3.5 min: 95%(A)-95%(A)
3.5-4 min: 95%(A)-70%(A)
4 - 7 min: 70%(A)-65%(A)
7 - 9 min: 65%(A) -25%(A)
9 -10 min: 25%(A)-0%(A)
10 -15 min: 0%(A)-0%(A)

	
	
	
	

	Neotriptophenolide
	0.1% trifluoroacetic acid-water
	Acetonitrile
	0-3.5 min: 95%(A)-95%(A)
3.5-4 min: 95%(A)-70%(A)
4 - 7 min: 70%(A)-65%(A)
7 -– 9 min: 65%(A) -25%(A)
9 -10 min: 25%(A)-0%(A)
10 -15 min: 0%(A)-0%(A)




[image: https://swissmodel.expasy.org/interactive/MLCHXq/models/01.png]
Fig. S1. The 3D structure prediction of TwUGT2 using homology-based modelling. The protein 5nlm.1. A (indoxyl UDP-glucosyltransferase) was used as a template for the 3D modelling of TwUGT2.
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[bookmark: _Hlk529796784]Fig. S2. Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) electropherogram of recombinant protein expressed in E. coli BL21(DE3). M: Protein MW standard; TwUGT2: purified recombinant protein.
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[bookmark: _GoBack]Fig. S3. MS spectra and MS2 spectra of the authentic chemical standards: A (isoquercitrin) and B (pinocembrin 7-O-beta-D-glucoside). (a) MS spectra of the authentic chemical standard; (b) MS2 spectra of the authentic chemical standard.


image1.png




image2.tiff
160 KDa
120 KDa
100 KDa

70 KDa

50 KDa

40 KDa

30 KDa

25 KDa
14 KDa

"X
-

i rril

M

TwUGT2




image3.png
Relative abundance (%)

Relative abundance (%)

1001 MS oo isoquercitrin 100, ms2 sn00234] ©** isoquercitrin
463.0021
g
464.0888 g
3
c
B o
2
300.0274 %
13010343 = 464.0888
271.0288 465.0060 302.0353
us.nal:m\ 302.0353 477.0670
| o L
100 150 200 250 300 350 400 @ 500 550 600 650 700 70 800 850 900 5010 150 om0 3091 B0 40 000 60
miz m
(a) (b)
100, MS 255.0660 1007 MS2 255.0680 417.1170

Pinocembrin 7-O-beta-D-glucoside Pinocembrin 7-O-beta-D-glucoside

5
Py
H
417.1170 £
El
B 362.9442 E®
£ 418.1255
] 256.0713
3
Z
63.1203
o 628.8771 107.0428 19,2952 297.0695
y . . |151.006: h
1fn.az:29]- 275.823; l [‘ 8932 \ 233.0023) Ss0ozs 4942685012601
b L, . )

0 o
50100 150 200 250 300 350 400 ;1‘5,01 500 550 600 650 700 750 800 850 900 010 0 00 2% 309 040

n & 50 %0 60
(a) (b)




