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Abstract

The DnaK/HSP family is a molecular chaperone that binds non-native states of
other proteins and assists them to reach a functional conformation. Molecular
chaperones function in many biochemical processes such as protein synthesis,
transport of proteins across membrane, and protection of proteins against
inactivation under several abiotic stresses.

We isolated a chaperone gene dnaK from a halotoleranct cyanobacterium



Aphanothece halophytica. We constructed transgenic tobacco plants overexpressing
dnaK gene (DnaK-tobacco plants). Transgenic plants exhibited higher CO. uptake
rate and higher photochemical activity than the wild-type plants. Under high
temperature stress condition, DnaK tobacco plants showed higher rate of
germination, higher photosynthetic activity and higher growth rate of young
seedlings than the wild-type plants. Transgenic poplar trees overexpressing dnakK
gene were also constructed. The overexprssion of DnaK enhanced the growth of
transgenic poplar even under normal environmental condition.

DnaK/Hsp70 L BA4404
Aphanothece
halophytica DnaK (ApDnaK)
ApDnaK
25 °C  16- (70
ApDnaK pmol m-2 1) 8-
PCR ApDnaK
TTP1
(Populusalba)  ApDnaK TTP2
ApDnaK dnak
dnakK
dnakK
ApDnaK

(PEL2Q-MCYS) PEL2Q-DnakK dnaK



ApDnak

ApDnaK

anak

13
13



T' n '1""# :I

n- .-'

r,-
i L a.'.

Aphanothece halophytica
nakK (ApDnaK)
nak
ApDnaK
ApDnaK
ApDnaK
CO;

CO,

Rungaroon WADITEE, Md. Nazmul H.
BHUIYAN, Emi HIRATA, Takashi HIBINO,
Yoshito TANAKA, Masamitsu SHIKATA,
Teruhiro TAKABE:

Metabolic
accumulation in microbes and plants.

J. Biol. Chem., 282, 34185-34193 (2007)

Md. Nazmul H. BHUIYAN, Akira
HAMADA, Nana YAMADA, Vandna RAI,
Takashi HIBINO, Teruhiro TAKABE:

Regulation of betaine synthesis by precursor

engineering  for  betaine

supply and choline monooxygenase expression
in Amaranthus tricolor.
J. Exp. Bot., 58, 4203-4212 (2007)

Akio UCHID, Takashi HIBINO, Takiko
SHIMADA, Masahiko SAIGUSAS, Tetsuko
TAKABE, Etsuko ARAKI, Hiroshi KAJITA,
Teruhiro TAKABE

Overexpression of DnaK chaperone from a
halotolerant  cyanobacterium  Aphanothece
halophytica increases seed yield in rice and
tobacco

Plant Biotechnol. 25, 141-150 (2008)

Takashi HIBINO, Akio UCHIDA, Masashi
FUJTA, Koji YAMANE, Takiko SHIMADA,
Shiro MITSUYA, Tetsuko TAKABE, Teruhiro
TAKABE:

Co-expression of cytosolic-DnaK  and
chloroplastic-fibrillin from halotol erant
organisms increased salt tolerance of tobacco
plants

J. Res. Inst. Méjo. Univ., 6, 105-114

(2007)



