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Engineered biosynthesis of colibactin in Escherichia coli
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TFFER S O (Fns0) - 9w JEME R B THE3034 ¥RANEFET 5 B3 colibactin 1%, FHFLIH
AP L TN D L X OAREGHRENDWER ST TH D120, ZOFIEITRBEINT
WAIZE DD S TRFPICHBERE N2, F 2 TRMEEMOAESR AR L L 2 L
7=. £, colibactin A A EMLEFD BAC 74 77V —%EE L. SN TARTA T
=05 BOABRELR 23— R Lz a— 0 2BE Lz, B FRE2RET
Bl DRy B — R4 5 Z LT LTz, BRI Z—1%, BEREO & FE R
Wz BENERIAT D L CEHRRREANRI X—Tho THIERTHZ MmN Tz

WIER RO (353) : The target of our heterologous production system is colibactin.
Colibactin is a hybrid molecule of a polyketide—nonribosomal peptide isolated from
FEscherichia coli THE3034, that causes DNA double-strand breaks and activation of
the DNA damage checkpoint pathway, leading to cell cycle arrest and eventually to
cell death. The colibactin gene cluster was sequenced. The colibactin gene cluster
spanned 55-kilobases-long and eighteen open-reading frames were ecoded in the
cluster. The biosynthetic gene cluster was transcribed by seven promoters. Assembly
of biosynthesis genes: For the production of colibactin in Z. coli, each of the seven
operons was individually expressed in K. coli to confirm expression. The seven
operons were assembled into three separate plasmids with each operon carrying its
own T7 promoter, ribosomal binding site and T7 transcriptional terminator. The
multimonocistronic arrangement was an important improvement from previous
systems for the heterologous production of 6-dEB, yersiniabactin and rifamycin
precursor in . coli. The multimonocistronic arrangement simplify the assembly
process and also minimize the potential premature terminations and mRNA
degradation in transcribing excessively long polycistronic gene. In addition as an
improvement of previous systems we used orthogonal origins of replication and
antibiotic resistance genes to ensure the stable retention of all three plasmids in Z.
coll.
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TEIUXKIG Y > OIRE, THHFRIC B Rk
THZENTEDLEWRHFTE D,

2. WHEDORM

KW 7 1 =7 b CTlE, WRMEZ L —
7' B2 S 115 KIGE THE3034 #7434
PET DR DOLFREE DR EL L ORI E
WaiEH Lo =R EZ L35,
BB X OISR E 2l A B L EMIE,
FREEORGE D —IRAGHED & L TAEERK
T 53 Y N7 F LI D LFERRE DR
72777+ CT&h 5 (Nougayréde, J. P, et al.,
Science 2006)., AI{bEWIL. KIGHE
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> AT 2 BERR B SRR & - TREICH
EINTW5S (Nougayrede, J. P, et al.,
Science 2006) , Z D¥FE S N7 BnF D
s i b ARAE A BRI TSR 53kb
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RLTWAZ ERH LN o7z, F7-40
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Gene name __Putalive functior

Tongth (op) Domains
CIoA Ph DhD e nyi ranster 735
xRl

clbB NRPS PKS 9621 C-A-T-KS-AT-KR-ER-T
KS-T

PKS
Polyketide synthase
PS

bC 2601

clbD :Lnyd xa-Cofdahydogenase 870

clbE AcyliD-alanyl cartier prot 249

clof Acyl-CoA dahydr oq e 131

cioG Malony-CoA transacylase 1269 C :Cor

cloH NRPS 4797 ACAT A

clot PKS 3030 KS-AT-DH-T T

clbJ NRPS 6501 CATCyAT Ks: thase
cibK PKSINRPS 6465 KS-T-Cy-A-Ox T R Kl s
cloL Amid 1464

oM MatE-like prot 1240 ER: Enoyl redu “as"

AT : Acyl transfer:

cloN NRPS 4368 CATE

clbO PKS 2460 KS-AT DH: Dehydrogenase
se

clbP FmiA—Jk e protein 1515 Cy: Cycla
E :Epimerase
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zwittermicin ZEA RGBS T & @V OFRIEME
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T. colibactin & 7 U —F U B IVDARKIZ
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