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Construction of a biosynthetic logic toward a new era of natural product

Takahashi, Shunji
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(Streptomyces reveromyceticus)

In a post genome era, it is important to reveal the function of unknown genes
included in microbial secondary metabolite gene cluster. The findings can be utilized for the production
of novel compounds. In this study, we focused on novel enzymes encoded in reveromycin gene cluster from
Streptomyces reveromyceticus. Based on biochemical analyses of the enzymes, we demonstrated novel
biosynthetic mechanisms responsible for the diversification of polyketide compounds.

CoA CoA



A (RM-A)
(Streptomyces reveromyceticus)
RM-A
RM-A
RM-A
2-
@D
RevG RevJ

®
® B

2- CoA

CoA
@

RevJ
RevG RevJ
®
Revk, L, M
buffer

RevL

(©)) CoA
RevS
CoA ACP(
)

RevS ACP

CoA

RevG

RevL

8 10

RevR

CoA CoA ACP
(RevT)
CoA
RevS, RevT
12

Miyazawa T., Takahashi S., Kawata A.,
Panthee S., Hayashi T., Shimizu T.,
Nogawa T., and Osada H. ldentification
of middle chain fatty acyl-CoA ligase
responsible for the biosynthesis of
2-alkylmalonyl-CoAs for polyketide
extender unit. J. Biol. Chem. 290:
26994-27011, 2015. doi:
10.1074/3bc_M115.677195.

LimC.L., Nogawa T., Okano A., Futamura
Y., Kawatani M., Takahashi S., Ibrahim
D. and Osada H. Unantimycin A, a new
neoantimycin analog isolated from a
microbial metabolite fraction library.
J. Antibiot.
doi:10.1038/ja.2015.124.

Kato N., Nogawa T., Hirota H., Jang
J.-H., Takahashi S., Ahn J.S., OsadaH.
A new enzyme involved in the control of
the stereochemistry in the decalin
formation during equisetin
biosynthesis. Biochem. Biophys. Res.
Commun. 460: 210-215, 2015.

doi: 10.1016/j.bbrc.2015.03.011.

Jang J.-P., Nogawa T., Uramoto M.,
Okano A., Futamura Y., Shimizu T.,
Takahashi S., Jang J.-H., Ahn J.-S.,
and Osada H. RK-270A-C, New Oxindole
Derivatives Isolated from a Microbial
Metabolites Fraction Library of
Streptomyces sp. RK85-270. J. Antibiot.
68: 293-295, 2015. doi:
10.1038/ja.2014.141.

Takahashi S., Nagano S., Nogawa T.,
Kanoh N., Uramoto M., Kawatani M.,
Shimizu T., Miyazawa T., Shiro Y., and
Osada H. Structure-function analyses
of cytochrome P450revl involved in
reveromycin A  biosynthesis and
evaluation of the biological activity
of its substrate, reveromycin T. J.



Biol. Chem. 289: 32446-32458, 2014.
doi:10.1074/jbc.M114.598391.
Aizawa T., Kim S.-Y., Takahashi S.,
Koshita M., Futamura Y., Osada H., and
Funa N. Alkyldihydropyrone, a new
polyketide synthesized by type 111
polyketide synthase from Streptomyces
reveromyceticus. J. Antibiot. 67:
819-823, 2014. doi:
10.1038/ja.2014.80.
LimC. L., Nogawa T., Uramoto M., Okano
A., Hongo Y., Nakamura T., Koshino H.,
Takahashi S., Ibrahim D., and Osada H.
RK-1355A and B, Novel Quinomycin
Derivatives Isolated from a Microbial
Metabolites Fraction Library Based on
NPPlot Screening. J. Antibiot. 67:
323-329, 2014.
doi:10.1038/ja.2013.144.
Nogawa T., Takahashi S., Sekiyama Y.,
Takagi H., Uramoto M., Koshino H.,
Kawatani M., Shimizu T., Osada H.
Creation of novel reveromycin
derivatives by alcohol-added
fermentation. J. Antibiot. 66: 247-250,
2013.
doi: 10.1038/ja.2012.115.
Kato N., Suzuki H., Okumura H.,
Takahashi S., and Osada H. A point
mutation in  ftmD Dblocks  the
fumitremorgin biosynthetic pathway in
Aspergillus fumigatus strain Af293.
Biosci . Biotech. Biochem. T7:
1061-1067, 2013.
doi: 10.1271/bbb.130026.
Nogawa T., Kawatani M., Uramoto M.,
Okano A., Aono H., Futamura Y., Koshino
H., Takahashi S., and Osada H.
Pyrrolizilactone, a new
pyrrolizidinone metabolite produced
by a fungus. J. Antibiot. 66: 621-623,
2013.
doi:10.1038/ja.2013.55.

A
Vol.51 No.3 2013 pp-.138-140.

Nogawa T., Takahashi S., Okano A.,
Kawatani M., Uramoto M., Saito T., and
Osada H. Spirotoamides A and B, novel
6,6-spiroacetal polyketides isolated
from a microbial metabolite fraction
library. J. Antibiot., 65: 123-128,
2012.

doi:10.1038/ja-.2011.121.

28
Miyazawa T., Characterization of
middle chain fatty acyl-CoA ligase

responsible for the biosynthesis of
2-alkylmalonyl-CoAs for polyketide
extender unit, The 8th Korea-Japan
Chemical Biology Symposium, Jan.
18-19th, 2016, Naha, Okinawa, Japan.

2015 9 7 8
Miyazawa T., Carboxylase/reductase
independent system for
2-alkylImalonyl-CoA biosynthesis,
RIKNEN-KRIBB Chemical Biology Joint
Symposium, May 22, 2015, Suzuki
Umetaro Hall, Wako.
Takahashi S., Structure-function
analyses of cytochrome P450revi
involved in reveromycin A biosynthesis,
Society for Industrial Microbiology
and Biochemistry, Jan 11-14, 2015, The
Westin San Diego Gaslamp Quarter, San
Diego, CA USA.

RevL
2015 3 26-29

2015 3
26-29
Carboxylase/reductase
2-alkylImalonyl-CoA

2014 12 8

Takahashi S., Biosynthesis of natural
products, The GRDC Symposium, Nov.
10-11, 2014, Konkuk University, Seoul,
Korea.
Takahashi S., In vitro reconstitution
of  Dbiosynthetic  machinery  for
reveromycin, International Symposium
on the Biology of Actinomycetes, Oct.
8-12, 2014, Pine Bay Holiday Resort
Hotel, Turkey.
ButylImalonyl-CoA
RevR
2014 6 19-20

invitro
2014
5 24
Reveromycin A

2014 3 27-30
ButylImalonyl-CoA
RevR
2014 3 27-30
Verticilactam

2014 3 27-30



Takahashi S., Elucidation of
reveromycin A  biosynthesis, 1"
US-Japan Seminar on the Biosynthesis
of Natural Products For Young http://ww._csrs.riken.jp/jp/labs/npbu/i
Researcher, March 2-3, 2014, 0-okayama, ndex._html

Tokyo. http://ww._csrs.riken.jp/en/labs/npbu/i
Takahashi S., In vitro reconstruction ndex.html

of reveromycin A biosynthesis, The 7%

Japan-Korea Chemical Biology

Symposium , Feb 9-11, 2014, Jeju Island, (&Y

Koera. TAKAHASHI, Shunji

Lim C.L., Isolation of Novel Bioactive
Compounds from Fraction Library of
Microorganisms Based On NPPlot

Screening, 2013 9 18-20 , 55 30311608
S. reveromyceticus ()
samR0483 Okumura, Hideo
2013 9 5-6

Verticilactam
2013 9 5-6
Miyazawa T., Elucidation of 90377903
2-alkylImalonyl-CoA biosynthesis in
Reveromycin production, KRIBB-RIKEN
Chemical Biology Joint Symposium, May
28-30, 2013, Ochang, Korea.

@) Takahashi S., Analysis of Reveromycin
A biosynthetic machinery , RIKEN-Max
Planck Joint Research Center for
Systems Chemical Biology The 2nd
Symposium, April 15-17, 2013, Wako
Saitama.

@ [3,3-D,]heptanoic acid

D
2013 3 24-28

@

2013 3 24-28
@ Takahashi S., Structure and Function of
P450revl in Reveromycin A Biosynthesis,
P450 50
2012 12 2-3

®
54
2012 9 18-20
@)
3
2012 9 6-7
@ 2- -CoA

2012 9 6-7

Takahashi S., Deciphering of
reveromycin A biosynthesis,
RIKEN-MAXPLANCK JOINT RESEARCH CENTER
Kick Off Symposium, Mar 6-7, 2012,
Dortmund, Germany.




