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Development of platform technologies to produce fatty acids and biotin by
coryneform bacteria
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We engineered naturally biotin-auxotrophic Corxnebacterium glutamicum into a
biotin prototroph through the heterologous expression of the Escherichia coli bioF gene and the
Bacillus subtilis biol gene. We used the engineered strain to show that carbon flow down the fatty
acid-biosynthetic pathway was crucial for biotin biosynthesis. Furthermore, we demonstrated that
au?mented fatty acid biosynthesis was also reflected on pimelic acid production when carbon flow was
blocked at the BioF reaction. These results indicate that the biotin precursor pimeloyl-CoA
originates from the fatty acid-biosynthetic pathway in vivo in the engineered biotin-prototrophic C.
glutamicum strain.



(1) B7
10
2
-CoA/-ACP
1 BioCH
-ACP Biol P450
BioW CoA
1 BiolW
AOCBC
AccE
\2
COA ACP _@ —)~> ACP —>
[ bloCE o I - Cronanet al. K
Mol Microbiol
Y 104:595-607 (2017) %
-ACP Y
-ACP
Cronan et al. H v
Nat Chem Biol i coli
6:682-688 (2010) \IJILEIJ o
1 x o]
i rQ_{"(—(—(—(— /JL/V S
©7 N [ios] [BioD)] [Bioa] [BioF]
CoA (ACP)
(]
1. BioCH BiolW
3) fasR

[Appl
Environ Microbiol 79:6776 (2013)]
bioF  biol

2 [Appl Environ
Microbiol 79:4586 (2013)]

i [AccBC -

: AccE h
v E Fech Y

CoA —> CoA l.).l.....-l > CoA COA%
FosB NS §

FadD5/15)

N

— =

X

X

. ¥ )
w(—(—(—ﬂe— )\/\/\)J\MACOAa h
[Bi08] [EioD] [BioA) [BioF] O

- X

1)

(2)
Q) biol
(2)
LC/MS/NS
GC
3)
(1) fask
A fasR
3
fasA fasB
3
in vivo
(2)
CoA Biol
biol



AfasR pCaccD1-fasA

Mo/l

-CoA

-CoA bioF

1 mg/L

fasA 2
1 - 2 3mg/L

CoA
Tes
-CoA
-CoA CoA tes
tesA tesB 2

(6) Tes -CoA

FadD
5 FadD5

FadD15 CoA

Ikeda M, Nagashima T, Nakamura E, Kato
R, Ohshita M, Hayashi M, Takeno S: In
vivo roles of fatty acid-biosynthetic
enzymes in biosynthesis of biotin and
o -lipoic acid in Corynebacterium
glutamicum. Appl. Environ. Microbiol.,
83(19):e01322-17, 2017.

DOI:10.1128/AEM.01322-17
Takeno S, Hori K, Ohtani S, Mimura A,
Mitsuhashi S, 1lkeda M: L-Lysine
production  independent of the
oxidative pentose phosphate pathway
by Corynebacterium glutamicum with
the Streptococcus mutans gapN gene.
Metab. Eng.,37:1-10, 2016.
DOI:10.1016/] .ymben.2016.03.007

< >

, 53(10):659-662, 2015.

2018
2018
CoA CoA
2018
2018
CoA
2018
2018
2018 2018
o 2017
2017
o BioF-4
2017
2017
B 2
I
2017
2017
2016 2016
o 2016
2016
o 2016



2016

Yokota A & lkeda M (Editors): Amino Acid
Fermentation. Springer Japan, Adv.
Biochem. Eng. Biotechnol ., Vol. 159, 2017,
ISBN  978-4-431-56518-5, .
https://www.springer.com/jp/book/978443
1565185

http://soar-rd.shinshu-u.ac. jp/profile/
ja.uhLNPUkh.html?Ing=ja&id=uhLNPUkh

http://www.shinshu-u.ac. jp/faculty/agri
culture/lab/ferment/

@D
(IKEDA Masato)

00377649

@
(TAKENO Seiki)

30422702



