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 Fig.S1. Quantification of C3G levels in engineered bacterial systems.  

 



 

 

Figure S2. A. Chromatographic peaks of quercetin-3-O-glucoside in engineering bacteria with different gene 

combinations. (1) quercetin-3-O-glucoside standard sample; (2) the engineering bacteria with PpANS alone; (3) 

the engineering bacteria with PpANS and PpUGT78B combination. B. Chromatographic peaks of rutin from 

engineered bacteria with different gene combinations. (1) rutin standard sample; (2) the engineering bacteria with 

PpANS alone; (3) the engineering bacteria with PpANS and PpUGT78B combination. C. Mass spectrum of 

quercetin-3-O-glucoside. D. Mass spectrum of rutin.  

 

Figure S3. The contents of C3G produced by different recombinant E.coli. 1, PpANS+PpUGT78B; 2, 

PpANS+At3GT; 3, MdANS+PpUGT78B; 4, MdANS+At3GT. 

Table S1 Genes primer sequences 

Primer Name Sequence (5'→3') 

PpANS-F ATGGTGAGCTCTGATTCAGTGAAC 

PpANS-R TCACTTGTTGAGCAGAGCTTCTTG 

MdANS-F ATGGTGAGCTCTGATTCAGTGA 

MdANS-R TCACTTGGGGAGCAAAGCCTCT 

PpUGT78B-F ATGGCACCACAACCGATTGATGATG 

PpUGT78B-R TTATACTTTAGTGGATCCAGATATGAC 

At3GT-F ATGACCAAACCCTCCGACCCAACC 

At3GT-R TCAAATAATGTTTACAACTGCATCC 

UGTA1-1-F ATGGTAGGAAACCTCAAAACCCAAAC 

UGTA1-1-R TTATTTTGTGACAATCTCCACCAAG 



 

 

pRSFDuet-

PpANS-F 
GAAGGAGATATACATATGATGGTGAGCTCTGATTCAGTGA 

pRSFDuet-

PpANS-R 
GATATCCAATTGAGATCTTCACTTGTTGAGCAGAGCTTCT 

pBlue -UGTA1-

1-F 

GGTGGCGGCCGCTCTAGAATGGAAGGAGACCTCAAAACCCA

AAC 

pBlue -UGTA1-

1-R 

ACCGGGCCCCCCCTCGAGTTATTTTGTGACAATCTCCACCAA

GG 

pBlue-

PpUGT78B-F 
GGTGGCGGCCGCTCTAGAATGGCACCACAACCGATTGATG 

pBlue-

PpUGT78B-R 
ACCGGGCCCCCCCTCGAGTTATACTTTAGTGGATCCAGAT 

pBlue-At3GT-F GGTGGCGGCCGCTCTAGAATGACCAAACCCTCCGACC 

pBlue-At3GT-R ACCGGGCCCCCCCTCGAGTCAAATAATGTTTACAACTG 

RSF-MdANS-F CACAGCCAGGATCCGAATTCATGGTGAGCTCTGATTCAGT 

RSF-MdANS-R GCGGCCGCAAGCTTGTCGACTCACTTGGGGAGCAAAGCCT 

 

Table S2 Primer sequences for generation of ANS and UFGT fusion protein 

Primer Name Sequence (5'→3') 

pRSF-TA1-PpUGT78B-F(BamH I) 
TCACCACAGCCAGGATCCATGGCACCACAACCGATT

GA 

pRSF-TA1-PpUGT78B-R(Sac I) 
AGAGCTCACCATGAGCTCACCCGATCCGGAAGATG

ATACTTTAGTGGATCCAG 

PRSF-TA-MdANS-F(Sac I) 
GGATCCGAATTCGAGCTCATGGTGAGCTCTGATTCA

GT 

pRSF-TA-MdANS-R(Sal I) 
GGCCGCAAGCTTGTCGACTCACTTGGGGAGCAAAGC

CT 

pRSF-TA2-At3GT-F(BamH I) 
TCACCACAGCCAGGATCCATGACCAAACCCTCCGAC

CC 

pRSF-TA2-At3GT-R(Sac I) AGAGCTCACCATGAGCTCACCCGATCCGGAAGATG



 

 

AAATAATGTTTACAACTG 

 

Table S3 Primer sequences for targeted mutagenesis 

Primer Name Sequence (5'→3') 

PpUGT78B-

F203A-F 

GACTGAGTCCAAGTTTCCAGCGATGACACCTTCAGGC

AAA 

PpUGT78B-

F203A-R 

TTTGCCTGAAGGTGTCATCGCTGGAAACTTGGACTCA

GTC 

PpUGT78B-

F210A-F 
GATGCAGCATGCGCGAGGCGACTGAGTCCAAGTTTC 

PpUGT78B-

F210A-R 
GAAACTTGGACTCAGTCGCCTCGCGCATGCTGCATC 

PpUGT78B-

L214A-F 
GTTGGCCCATTTGATGCGCCATGCGCGAGAAGACTG 

PpUGT78B-

L214A-R 
CAGTCTTCTCGCGCATGGCGCATCAAATGGGCCAAC 

PpUGT78B-

G391A-F 
TTGACCCTTTGGTCGGCAAAGAAAGGCCTGC 

PpUGT78B-

G391A-R 
GCAGGCCTTTCTTTGCCGACCAAAGGGTCAA 

PpUGT78B-

L148T-F 
GGGAATTAAGTCCGGAGGTCCAAAGAGGGAGCCAAG 

PpUGT78B-

L148T-R 
CTTGGCTCCCTCTTTGGACCTCCGGACTTAATTCCC 

PpUGT78B-

L148A-F 
GGGAATTAAGTCCGGAGGCCCAAAGAGGGAGCCAAG 

PpUGT78B-

L148A-R 
CTTGGCTCCCTCTTTGGGCCTCCGGACTTAATTCCC 

PpUGT78B-

D392A-F 
GCGTTGACCCTTTGGGCGCCAAAGAAAGGCC 

PpUGT78B- GGCCTTTCTTTGGCGCCCAAAGGGTCAACGC 



 

 

D392A-R 

PpUGT78B-

Q393N-F 
AGTCTTGCGTTGACCCTATTGTCGCCAAAGAAAGGCC 

PpUGT78B-

Q393N-R 
GGCCTTTCTTTGGCGACAATAGGGTCAACGCAAGACT 

PpUGT78B-

Q393H-F 
TGCGTTGACCCTATGGTCGCCAAAGAAAGGC 

PpUGT78B-

Q393H-R 
GCCTTTCTTTGGCGACCATAGGGTCAACGCA 

PpUGT78B-

S372N-F 
GTCTCCAGCAATGAGTTCCAACCGCAGTGCG 

PpUGT78B-

S372N-R 
CGCACTGCGGTTGGAACTCATTGCTGGAGAC 

PpUGT78B-

S29A-F 
GGCCAAGGTGGGAGCGGCATGGGTGGAG 

PpUGT78B-

S29A-R 
CTCCACCCATGCCGCTCCCACCTTGGCC 

PpUGT78B-

N230A-F 

TCCAGTTCTTCAAAGCTGGCTACGAGAACTGCGTTGG

CAC 

PpUGT78B-

N230A-R 

GTGCCAACGCAGTTCTCGTAGCCAGCTTTGAAGAACT

GGA 

PpUGT78B-

H368A-F 
GAGCTCCAACCGCAGGCCGTTACGAAGGCTCC 

PpUGT78B-

H368A-R 
GGAGCCTTCGTAACGGCCTGCGGTTGGAGCTC 

PpUGT78B-

E82D-F 
AAACACATAGCCATCGGGGACGCCATCAGC 

PpUGT78B-

E82D-R 
GCTGATGGCGTCCCCGATGGCTATGTGTTT 

PpUGT78B-

V276F-F 
GATAGGCAACCAGTAAAGTCGTCTGCGGCTGTT 

PpUGT78B-

V276F-R 
AACAGCCGCAGACGACTTTACTGGTTGCCTATC 



 

 

 


