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Construction of a New Biosynthetic Pathway in E. coli for the Bioproduction of Abiotic
Metalloporphyrins (Graduate School of Engineering, Osaka University) O Shunsuke Konishi,
Shunsuke Kato, Takashi Hayashi

Biocatalysts have recently attracted increasing attention as a sustainable way for the
production of fine chemicals. To expand the repertoires of the biocatalysts, we here developed
a new biosynthetic pathway to produce abiotic metallocofactors through the genetic
engineering of E. coli cells. As shown in Figure 1, a new biosynthetic pathway involving three
heterogeneous enzymes (UROD, CPO and CpfC) was designed to prepare abiotic
metalloporphyrinoids. Coproporphyrin III was found to be accumulated in E. coli cell by
heterogeneously expressing two enzymes (UROD and CPO). Furthermore, the formation of
the abiotic metallocoproporphyrin III cofactors (M = Co, Mn, Ni, Cu, Zn) were confirmed after
adding metal salt into the cell culture. Finally, the construction of artificial metalloenzyme
using metallocoproporphyrin III cofactors was succeeded.

Keywords : Biosynthesis; Heme; Metalloporphyrin; Artificial Metalloenzyme

E%% SR A N To A zL7 mtx (X, Fife rTRE R B A A & LT
FERZED TWD, AFETIE, 2o A A7 a2 OfF AL IERIR
BRI AL\’\cE?INEﬁ“%)f\‘K . FERIROEERMKA T 2 AN CTEET

5 HTHLAE G AR O BRI Y fHA T2, BRI, RIBE D EFOBEF D~ A
ARG 2 WA L, $kES D48 (Co, Mn, Ni, Cu, Zn %) BHAINI
coproporphyrin Il $&{K % £ PET 2 HAE AR 2B Lo THET 5, &
FIEUHIZ, FRITRT & 972 2 FEHOREEE (UROD, CPO) % KiGE 2 B
FHHIEDH T ET, RIGHEARD A LSRR B 43I Lz coproporphyrm
I OFHAEGHRKABE LT, DO T, BEKTRICEBEZIMNENS
W35 Z & T, FHEERENFEAI L2 coproporphyrin TIT $51A D A4 ik & fife32
L7ze ZONTEEEAREE TH D CpfC DEFEFRITE HITHHRICHEST
THZEEHOLNT LT, S HITARTEE TIX. T D coproporphyrin 1T $E54 4 1
PPl &5 N TA&REBERE OMBE IOV THLIRET 5,

Glutamic Acid Heme b  HO.C (M # Fe)

Plasmid Uroporphyrinogen ll| m o
| ] urop )
v 4 Coproporphyrinogen I
HO,C CO-H
[\@ JcrPo - cpfc Abiotic
Coproporphyrin lll == petallocofactors
Escherichia coli New Biosynthetic Pathway

Figure 1. Biosynthetic pathway for the production of abiotic metalloporphyrinoids.
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