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Table S1. The HPLC method used in this study

Time
(min)

Solvent A (%)
0.1% formic acid

Solvent B (%)
CH3OH

flow rate
 (mL min−1)

0.00 90.0 10.0 1.0
10.00 50.0 50.0 1.0
30.00 0.0 100.0 1.0
45.00 0.0 100.0 1.0

Table S2. Details of the plasmids and strains used in this study

plasmids or E. coli 
strain

relevant properties

Plasmids
pET-28a pBR322 ori, Kanr

Primers
pE-7GT forward CAAATGGGTCGCGGATCCATGGGTTCAGAAACTCAT
pE-7GT reverse GTGGTGGTGGTGCTCGAGTCAGTGTCCAATAGTTGCAG

C
Strains

S0 Transetta (DE3) harboring empty pET-28a
S1 Transetta (DE3) harboring pE-Ep7GT

Figure S1. SDS-PAGE of recombinant His6-Ep7GT purified by affinity 
chromatography. Lane M: Protein Marker; Lane 1: His-tagged Ep7GT (predicted 
M.W., 54.1 kDa) purified on Ni Sepharose column chromatography.
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Figure S2. Enzymatic reactions catalyzed by crude extracts of recombinant EpGTs 
with baohuoside (1) as sugar accepter and UDP-glucose as sugar donor. A) EpGT8 
(Ep7GT); B) EpGT2; C) EpGT4; D) MS spectra of 1a and 1 at negative mode.
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Figure S3. Multiple alignment of the amino acid sequences of EpGT8 (renamed 

Ep7GT), AtUGT78D1 (GenBank accession number NM_102790, from Arabidopsis 

thaliana) and EpPF3RT (GenBank accession number MG264429, from E. 

pseudowushanense) and other EpGTs.
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Figure S4. Ep7GT-catalyzed glycosylation of 8-prenylkaempferol (3) with different 
sugar donors. A) UDP-glucose; B) UDP-galactose; C) UDP-N-
acetylglucosamine; D) UDP-xylose; E) MS spectra of 3 and the main products at 
positive mode.
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Figure S5. Ep7GT-catalyzed glycosylation of anhydroicaritin (4) with different 
sugar donors. A) Control group; B) UDP-glucose, C) TDP-glucose; D) MS spectra 
of the main products at positive mode.
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Figure S6. Ep7GT-catalyzed glycosylation of baohuoside II (5) with different sugar 
donors. A) Control group; B) UDP-glucose, C) UDP-N-acetylglucosamine; D) 
UDP-xylose; E) MS spectra of the main products at positive mode.
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Figure S7. 1H NMR spectrum of icariin (1a) in DMSO-d6
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Figure S11. HSQC spectrum of 1b in DMSO-d6
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Figure S12. HMBC spectrum of 1b in DMSO-d6
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Figure S13. 1H NMR spectrum of 1c in DMSO-d6

0102030405060708090100110120130140150160170180
f1 (ppm)

17
.4

64
9

17
.8

53
0

21
.4

01
1

25
.4

63
5

55
.5

04
0

63
.0

79
4

65
.6

92
4

69
.2

62
3

70
.0

62
3

70
.3

08
1

70
.6

92
6

71
.1

12
4

73
.1

29
5

76
.2

81
0

97
.8

96
6

10
0.

69
65

10
1.

99
31

10
5.

62
98

10
8.

43
41

11
4.

07
49

12
2.

04
87

12
2.

25
87

13
0.

54
71

13
1.

12
36

13
4.

66
26

15
3.

07
68

15
7.

33
31

15
8.

99
62

16
0.

17
21

16
1.

39
09

17
8.

27
01

Figure S14. 13C NMR spectrum of 1c in DMSO-d6

OO

OH O
O

OCH3

O
HO HO

OH

O
HOHO OH



S13

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0
f2 (ppm)

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

f1
 (

pp
m

)

Figure S15. HSQC spectrum of 1c in DMSO-d6

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0
f2 (ppm)

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

f1
 (

pp
m

)

Figure S16. HMBC spectrum of 1c in DMSO-d6
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Figure S17. 1H NMR spectrum of 2a in DMSO-d6
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Figure S19. HSQC spectrum of 2a in DMSO-d6
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Figure S20. HMBC spectrum of 2a in DMSO-d6
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Figure S21. 1H NMR spectrum of 2b in DMSO-d6
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Figure S23. HMBC spectrum of 2b in DMSO-d6
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Figure S25. 13C NMR spectrum of 2c in Methanol-d4
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Figure S26. HSQC spectrum of 2c in Methanol-d4
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Figure S27. HMBC spectrum of 2c in Methanol-d4
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Figure S28. The HRESIMS spectrum of 1b
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Figure S29. The HRESIMS spectrum of 1c

50

100

150

200

250

0

5

10

15

20

25

30

35

0 0.005 0.01 0.015 0.02 0.025 0.03
0

100

200

300

400

500

600

700

0 0.005 0.01 0.015 0.02 0.025 0.03
0

20

40

60

80

100

120

140

160

0 0.002 0.004 0.006 0.008 0.01 0.012

Km = 146.9 μM
Vmax = 157 nmol·min -1·mg-1

V-1
 / 

μm
ol

-1
·m

in
·m

g

V-1
 / 

μm
ol

-1
·m

in
·m

g

V-1
 / 

μm
ol

-1
·m

in
·m

g

Km = 541.3 μM
Vmax = 45.8 nmol·min -1·mg-1

Km = 348.8 μM
Vmax = 16.6 nmol·min -1·mg-1

C                                                                     D                                                      E

Figure S30. The apparent Km values of recombinant Ep7GT for baohuoside (A), 
kaempferol (B), UDP-glucose (C), UDP-N-acetylglucosamine (D) and UDP-xylose 
(E).

Table S3. The apparent Km, Kcat and Kcat/Km values of recombinant Ep7GT for 
different sugar donors with 1 as the accepter.

Sugar donors Km (μM) Kcat (S-1) Kcat/Km (S-1 mM-1)
UDP-glucose 146.9 0.13 0.88
UDP-N-acetylglucosamine 348.0 0.014 0.04
UDP-xylose 541.3 0.038 0.07
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Figure S31. The linear regression models and the regression equations of the external 
standard method established for the quantitative analysis of baohuoside (A) and 
icariin (B).
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Figure S32. Exploring the catalytic reversibility of Ep7GT when 1a and UDP were 

used as substrate.
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Figure S33. Time course assay of 1a with whole cell catalyst of engineered E. coli.


