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Biosynthetic Pathway in Escherichia coli

1 2 2 1%

HAO Jia® MA Hui-Qin*> DAI Ru? and CHEN Shang-Wu'*

1 100083
2 100094

1 College of Food Science & Nuiritional Engineering China Agricultural University Beijing 100083 China
2 Department of Pomology College of Agronomy and Biotechnology — China Agricultural University Betjing 100094 China

IPTG L-
HPLC

Q786 A 1000-3061 2007 06-1022-07

Abstract The natural isoflavones biosynthetic pathway is only limited in legumes plant. To study the isoflavone in bacteria by
metabolic engineering requires transformation of multi-gene of the whole pathway into the host strain to resembling the expression
and metabolism of the genes. The multi-gene transformation and expression strategy become necessary because of this. This
article talks about the multi-gene transformation strategy using one or many vectors taking the five genes of isoflavonoid
biosynthetic pathway to E. coli. The recombinant bacteria carry five genes with two vectors the whole Isoflavonoid biosynthetic
pathway was constructed into E. coli. Fermented with L-tyrosine as substrate and IPTG as an inducer the recombinant bacteria

can produce a new isoflavone related metabolite showed on HPLC analysis profile.
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Fig. 1 Isoflavonoid biosynthetic pathway

The dashed arrows represent the expected isoflavonoid biosynthetic

pathway in E. coli TAL tyrosine ammonia-lyase.
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1.2.2 2
1 PCR Table 2 Primers for coexpression of genes in E. coli
Gene primer name Primer sequence Enzyme site
pal pET-30a chs  CHScoF CGC/GGATCC/ AAT/TAATACGACTC BamH |
BamH T Xho 1 del chs  CHScoB GTC/AAGCTT/CTCT/ ATGCAT/CAGATG Hindll  Nsi
] chi CHlcoF CCA/ATGCAT/CGAAATTAATACG Nsi T
Hind [l Nde | pET-31b + C chs chi CHlcoB TATTT/GCGGCCGC/TICAGACTAT Not 1
chi ifs Xho 1 Nde 1 pET-31b ifi  IFScoF ATTAA/GCGGCCGC/ AATTAATACG Not
i IFScoB GCG/AAGCTT/GAGTTAAGAAAGGA Hindlll
+
1 E. coli 1.2.4 pET-30a-PAL pET-31b-4GS E . coli
Table 1 Primers for single genes expression in E. coli BL21 DE3 pET-30a-PAL  pET-
Gene primer name Primer sequence Enzyme site 31b-4GS E . coli BI21 DE3
pal  PALF TCT/GGATCC/GTATGGAAGCAACTAAT BamH |
pal PALB TIG/CICGAG/TGT/GTCGAC/TGCATAG — Xho I Sal T 100mg/L. S0mg/L
4cl 4CLF GGGTCC/CATATG/ATAACTCTAGCTC Nde 1 LB
4cl 4CIB GGC/AAGCTT/CACTT/GGATCC/TCTA — Hindlll  BamH |
chs CHSF TT/CATATG/GTGAGCGTAGCTGAGATC Nde T PALF/PALB  IFScol/ IFScoB PCR
chs CHSB A/CTCGAG/ATCTCAGATGGCCACACTGC Xho 1 pal ifs
c/u: CHIF TGGTTT/CATATG/GCAACGATCAG Nde | 100mg/L 50mg/L
chi CHIB TGG/CTCGAG/AATTCAGACTATAATGC Xho 1
# IFSF GGCTTT/CATATG/TIGCTGGAAC Nde T LB
ifs IFSB CGG/CTCGAG/TTAAGAAAGGAG Xho |
1.2.3 pET-31b-4GS 1.2.5 CHS MALDI-TOF/TOF
2 pET-31b + -CHS pET-31b + - CHS pET-31b-
RBS LB
chs chi ifs pET-31b-4CL 100mg/LL
313 4 DET: 16h ODg, =0.9
30a-PAL pET-31b-4GS PCR
1mL
B 4cl

PET-31b-4¢l

i o 7 B
T e RBY 17T H EMNT Not T E“{}MT

“, : : i 1 4 nl
ifs RBS T7 chi RBS T7

4 pET-31b-4GS
Fig.4  The map of plasmid pET-31b-4GS for coexpression
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Fig. 5 The result of sequencing for pET-31b + C
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Fig. 9 The plasmids extracted from the cotransformation E . coli
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Fig. 6 The results of restriction enzyme

analysis of single genes expression
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Fig. 7 The result of restriction enzyme
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Fig.8 The results of colony PCR for cotransformation E. coli
maker DI2000 1 2 PCR amplification product with primers PALF
PALB 3 4 PCR amplification product with primers.
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Hascot Search Results A Negative control

Protein View
Match to: gi|BBST18 Score: 133 Expect: 1.4e08
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