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Elucidation of diversity and function of bacterial photosensor
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i _LitR family serves as_a transcriptional regulator with photosensor function in a
diverged non-phototrophic bacteria. We determined a three dimensional structure of the photosensor domain

of Class | LitR. We also demonstrated the the biochemical properties of Class Il LitR serving as a
light-dependent repressor. We also revealed that TetR and MerR type regulator are involved in the

light-dependent regulation in non-phototrophic _bacteria. Our studies showed the novel molecular mechanism
of photo-sensing mechanisms and the diversity in non-phototrophic bacteria.

LitR



Streptomyces
coelicolor A3(2) Thermus
thermophilus

MerR
LitR
LitR
LitR Thermus
thermophilus  Bacillus megaterium
LitR
LitR
BlZ
LitR
Myxococcus xanthus
LitR
MarR
C. glutamicum
TetR

Chromobacterium violaceum
Pseudomonas

€y B,

Class | LitR T.
thermophilus LitR Dark
state Light state

(2) Pseudomonas Class 11
LitR
Class Il LitR LOV
(3)TetR MarR
TetR  MarR
*
@ G
DNA
RT-PCR
4)
DNA
@ Bi,
Class 1 LitR LitR
B12
(PDB:3WHP)
B12  Hisl77 His132
Hisl77  Hisl32 B12
His132 LitR DNA
in vivo
His132
LitR His
T. thermophilus LitR
DNA
itk
LitR
CRP LdrP



(2) Pseudomonas Class 11
LitR
Class Il LitR  LOV
Class Il LitR  LOV
Class Il LitR  LOV
(3)TetR MarR
C.
violaceum
TetR
Corynebacterium
glutamicum
LimR MarR
LimR
LimR
©)
Acidomonas

Gordonia isoprenivorans

DNA

RNA

Pseudomonas putida

FliC
fliC
FliC
Erwinia Pseudomonas
Erwinia

Keio

5
1) H. Takano, The regulatory mechanism
underlying light-inducible production
of carotenoids in nonphototrophic bacte
ria, Bioscience, Biotechnology, and Bio
-chemistry, 2016,D01:10.1080/09168451.2
016.1156478,

2) H. Takano, T. Nishiyama, S. Amano, T.
Beppu, M. Kobayashi, K. Ueda, Streptomyces

metabolites in divergent microbial
interactions, Journal of Industrial
Microbiology & Biotechnology, 43/2-3,



143-148,2016,D01:10.1007/s10295-015-168
0-z,

3) H. Takano, K. Mise, K. Hagiwara, N.
Hirata, S. Watanabe, M. Toriyabe, H.
Shiratori-Takano, K. Ueda, Role and
Function of LitR, an Adenosyl B12-Bound
Light-Sensitive Regulator of Bacillus
megaterium QM B1551, in Regulation of
Carotenoid  Production,  Journal  of
Bacteriology 197/ 14, 2301-2315, 2015,
DO1:10.1128/JB.02528-14,

4) H. Takano, K. Hagiwara, and K. Ueda,

Fundamental role of cobalamin biosynth
esis in the developmental growth of Str
eptomyces coelicolor A3(2) Applied Micr
obiology and Biotechnology, 99/ 5, 2329
-2337,2015/03,D01:10.1007/s00253-014-63
25-z,

5) H. Takano, Y. Agari, K. Hagiwara, R.
Watanabe, R. Yamazaki, T. Beppu, A.
Shinkai, and K. Ueda, LdrP, a CRP/FNR
family transcriptional regulator serves
as a positive regulator for the
light-inducible gene cluster in a
megaplasmid of Thermus thermophilus,
Microbiology, 160/ 12, 2650-2660, 2014,
DO1:10.1099/mic.0.082263-0,

18
1 -
Pseudomonas
2016
2016/3/29
2) Class 111
LitR Burkholderia
) 10
2016/3/4
_
2015
2015/12/12
4)
LitR
38 2015/12/1

S) I
14
2015/11/27
6) Pseudomonas
14 2015/10/31

7)H. Takano, K. Mise, K. Hagiwara, N. H
irata, and K. Ueda, LitR, a MarR-family
transcriptional regulator of Bacillus
megaterium: its role and function in
the light-inducible carotenoid producti
on, ASM2015(115th General Meeting of
the American Society for Microbiology)
(2015706701, New Orleans Ernest N. Mori
al Co-nvention Center

)
8) Burkholderia
multivorans
ECF , 2015
2015/03/27
9)
LitR
2015
2015703727
10)
2015
2015/03/26
11)
MarR 9

2015/03/07

12)H. Takano, T. Matsuki, K. Mise, T. K
awamura, Y. Ito, E. Watanabe, S. Watana
be, T. Beppu, and K. Ueda LimR, a MarR-
family transcriptional regulator of Cor
ynebacterium glutamicum: its role and
function in the light-inducible caroten
oid productio XVII. International sympo
sium on the Biology of Actinomycetes (2
014/10/09, Pine Bay Holiday Resort

)



13)
Corynebacterium glutamicum

2014
2014/03/28
14)
2014
2014/03/28
15)
Bacillus megateriumQM B1551
2014 2014/03/28
16) B.
megaterium
8
2014/03/09

17)H. Takano, K. Mise, K. Hagiwara, N.
Hirata, K. Ueda LitR/CarH family, a
light-sensitive AdoB12-photoreceptor
widely distributed in non-photosynthetic
bacteria 36

2013/12/03

18)
Corynebacterium glutamicum

28
2013/09/06

o

http://kenkyu-web._cin.nihon-u.ac.jp/Pro
files/65/0006452/profile.html

http://hp.brs.nihon-u.ac.jp/~ueda/lab/

@

2016 3

2015 11
2015 3

o

TAKANO, Hideaki

@

®



