
Regioselective synthesis of plant (iso)flavone glycosides in 

Escherichia coli 

 

Xian-Zhi He,* Wen-Sheng Li, Jack W. Blount and Richard A. Dixon. 

 

Supplementary Materials 

 



 

Figure S1.  Production of biochanin A 7-O-glucoside using UGT71G1 as a biocatalyst in 

E. coli.  



Time course showing levels of biochanin A 7-O-glucoside in TB and LB culture medium 

of engineered E. coli expressing UGT71G1 fed with biochanin A as substrate (□ = 7-O-

glucoside level in TB medium, ◊= 7-O-glucoside level in LB medium). Insert showed the 

levels of aglycone consumed during the time course (∆ = aglycone level in TB medium, 

○ = aglycone level in LB medium).  Fifty µM (14.21 mg/L) biochanin A added to the 

bacterial culture.   

 



 

Figure S2.  Reverse-phase HPLC analysis of genistein 7-O-glucoside in culture medium 

harvested at 12 h and analyzed at 254 nm (I, from E. coli expressing UGT71G1 incubated 



with 50 µM genistein; II, from E. coli harboring control vector incubated with 50 µM 

genistein).  Peak 1 = genistein 7-O-glucoside, peak 2 = genistein aglycone. 

 

 



Figure S3.  Reverse-phase HPLC analysis of biochanin A 7-O-glucoside in culture 

medium harvested at 12 h and analyzed at 254 nm (I, from E. coli expressing UGT71G1 

incubated with 50 µM biochanin A; II, from E. coli expressing vector control incubated 

with 50 µM biochanin A).  Peak 1 = biochanin A 7-O-glucoside, peak 2 = biochanin A 

aglycone. 

 

 

Figure S4.  SDS-PAGE analysis of purified soluble UGT proteins from induced cell 

cultures grown in TB medium expressing UGT71G1, UGT71G1 mutant Y202A and 

UGT73C8 with or without substrates (100 µM final concentration). 

Two µg soluble protein / lane were loaded for analysis.  Lane 1, UGT71G1; lane 2, 

UGT71G1 + genistein; lane 3, UGT71G1 + biochanin A; lane 4, UGT71G1 + 

kaempferol; lane 5, UGT71G1 mutant Y202A; lane 6, UGT71G1 mutant Y202A + 

quercetin; lane 7, UGT71G1 mutant Y202A + kaempferol; lane 8, UGT73C8; lane 9, 

UGT73C8 + luteolin.    

 



 

Figure S5.  Production of luteolin 4’-O- and 7-O-monoglucosides using UGT73C8 as a 

biocatalyst in E. coli.  



Time course showing levels of luteolin 4’-O-and 7-O-monoglucosides in TB and LB 

culture medium of engineered E. coli expressing UGT73C8 fed with luteolin as substrate 

(× = 4’-O-glucoside level in TB medium, □ = 7-O-glucoside level in TB medium, * = 4’-

O-glucoside levle in LB medium, ◊= 7-O-glucoside level in LB medium). Insert showed 

the levels of aglycone consumed during the time course (∆ = aglycone level in TB 

medium, ○ = aglycone level in LB medium).  Fifty µM (14.32 mg/L) luteolin added to 

the bacterial culture.   

 



 

Figure S6.  Reverse-phase HPLC analysis of luteolin glucosides in culture medium 

harvested at 12 h and analyzed at 254 nm (I, from E. coli expressing UGT73C8 incubated 

with 50 µM luteolin; II, from E. coli harboring control vector incubated with 50 µM 



luteolin).  Peak 1 = luteolin 7-O-glucoside, peak 2 = luteolin 4’-O-glucoside, peak 3 = 

luteolin aglycone. 

 

 



Figure S7.  Production of quercetin 3-O-glucoside using UGT71G1mutants Phe148Val as 

biocatalysts in E. coli.   

Time courses showing levels of quercetin 3-O-glucoside in TB and LB culture medium 

of engineered E. coli expressing the Phe148Val mutants of UGT71G1 fed with quercetin 

(□ = 3-O-glucoside level in TB medium, ◊ = 3-O-glucoside level in LB medium).  Insert 

showed the levels of aglycone consumed during the time course (∆ = aglycone level in 

TB medium, ○ = aglycone level in LB medium).  Fifty µM (16.91 mg/L) quercetin added 

to the bacterial culture.  

 



 

Figure S8.  Production of kaempferol 3-O-glucosides using UGT71G1 mutants 

Phe148Val as biocatalysts in E. coli. 



Time courses showing levels of kaempferol 3-O-glucoside in the culture medium of E. 

coli expressing UGT71G1 mutants Phe148Val fed with kaempferol (□ = 3-O-glucoside 

level in TB medium, ◊ = 3-O-glucoside level in LB medium).  Insert showed the levels of 

aglycone consumed during the time course (∆ = aglycone level in TB medium, ○ = 

aglycone level in LB medium).  Fifty µM (14.31 mg/L) kaempferol added to the bacterial 

culture.   

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


