
HHaallooaarrccuullaa  jjaappoonniiccaa  

 

*1 *1 *1 *1

*1 *1 *1 *1,2

 
EExxpprreessssiioonn  aanndd  FFuunnccttiioonnaall  AAnnaallyyssiiss  ooff  AAeerroottaaxxiiss  TTrraannssdduucceerrss  

ffrroomm  EExxttrreemmeellyy  HHaalloopphhiilliicc  AArrcchhaaeeoonn  HHaallooaarrccuullaa  jjaappoonniiccaa  
 

TADIKARA Teppei*1, MATSUBARA Toshitaka*1, KUBOTA Yoshihiro*1, 
KOSAKA Takayuki*1, OZAWA Takatoshi*1, 
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AAbbssttrraacctt::  The open reading frames encoding aerotaxis transducers Htr8 and HemAT homologs, 
named Htr8-Hj and HemAT-Hj respectively, were found on the genome of extremely halophilic 
archaeon Haloarcula japonica. The htr8 and hemAT genes were cloned and successfully 
expressed in Ha. japonica. Recombinant Htr8-Hj and HemAT-Hj were purified and characterized. 
Absorption spectra showed that the Ha. japonica-produced Htr8-Hj and HemAT-Hj would be 
heme-containing proteins. The air bubble assays indicated that the aerotaxis response of Ha. 
japonica cells would be accelerated by introducing the htr8 gene and decelerated by introducing 
the hemAT gene.
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 hemAT  (Ha. japonica) 
 

 

 

2 1  
DNA  Ha. japonica (JCM 7785) 

 Escherichia coli (
) JM109  JM110 

 Ha. japonica  
 pUC119 

pWL102 
 [9] Ha. japonica 

 pJFZ33 Ha. japonica 
 (csg )  Ha. japonica 

 ftsZ2  pWL102 
 [10]  
 LB  

50 μg/ml  ( ) Ha. 
japonica 20% (w/v ) NaCl 4% MgSO4

7H2O  [11]  8 
μg/ml  ( ) 

 17 μg/ml  5-  (
)  1.5%  

 
2 2  

Ha. japonica  DNA  [11]  
PCR

 20 μl  
15 pmol 2 μl  Protruding End 
Kinase Buffer ( ) 2 μl  20 mM ATP  10 U 

 T4  ( ) 
 37ºC  30 

 DNA  KOD -Plus- 
( )  PCR 

 iCycler (Bio-Rad)  

DNA  Ligation High 
( )  
 
2 3  

 [12] 
 

Ha. japonica  DNA 

 dam-  dcm-  JM110 

 [13]
Ha. japonica  [11] 

 
 Ha. japonica  DNA 

 [12] -SDS  
 
2 4 DNA  

DNA 
 

 
2 5  

Ha. japonica  
OD660  1.0  (4°C 4,400 
x g 10 )  2.0 M NaCl 

 50 mM  (pH 8.0) 
 (Bioruptor UCD-250 ) 

 (4°C 20,400 x g 10 ) 
 (4°C 100,000 x g 1.5 ) 

20 mM  2.0 M NaCl  50 mM 
 (pH 8.0)  

ÄKTA 
FPLC  (GE ) Ni

 HiTrap  (GE 
)  20 mM  2.0 M 

NaCl  50 mM  (pH 8.0) 

20-500 mM 

 2.0 
M NaCl  50 mM  (pH 8.0)

 
 
2 6 SDS-  (SDS-PAGE)

SDS-PAGE  12.5% 
Laemmli  [14] 

 R-250 (CBB) (
)  

 
2 7 -  

-  UV-1650PC 
 UV-1800 ( )  250-

700 nm  ( )  
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[ ( ) ]

2 8
Brooun [6] 

Ha. japonica
OD660 1.0-1.2 37°C

(20% NaCl 4% MgSO4•7H2O)
6-7 

(50 x 2.0 x 0.10 mm Wale Apparatus) 

37°C 4 

2 9
Ha. japonica htr8 hemAT

DDBJ/EMBL/GenBank
( LC651378 

AB823705

3 1 Htr8-Hj Ha. japonica
Htr8-Hj 

htr8 PCR 
Htr8-KNm Htr8-

6HEBr Htr8-KNm Kpn I 
Nde I Htr8-6HEBr His 

BamH I 
(Table 1) Ha. 

japonica DNA PCR PCR 
2.0 kb DNA 

Sma I pUC119 
htr8 pht8JH1 

(Fig. 1 ) Htr8-Hj 
His 

pht8JH1 Nde I/BamH I htr8
DNA Nde I/BamH I 

pJFZ33 Ha. japonica htr8
pht8JH3 (Fig. 1 )

pht8JH3 Ha. japonica csg 
htr8 His 

pht8JH3 Ha. japonica
Ni 

Htr8-Hj
SDS-PAGE CBB 

Htr8-Hj 120 kDa
(Fig. 2 )

Htr8-Hj His 
70 kDa SDS-PAGE 

Htr8-Hj 
(18%) 

SDS 
SDS-PAGE 

[15]

Htr8-Hj -
410 nm

420 nm 

Fig. 2 Ha. japonica Htr8-Hj
SDS-PAGE UV/VIS 

Table 1 

Fig. 1 pht8JH1 pht8JH3
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(Fig. 2 ) 595 nm 

Htr8-Hj

Htr8-Hj 
a o a

o [16]
Htr8-Hj

S/N 

3 2 HemAT-Hj Ha. japonica
HemAT-Hj 

hemAT htr8
hemAT

HemAT-KNm 
HemAT-6HEBr (Table 1) 

Ha. japonica DNA PCR 
1.5 kb DNA Sma 

I pUC119 hemAT
phemJH1 (Fig. 3 )

HemAT-Hj His 

  phemJH1 Nde I/BamH I 
hemAT DNA pJFZ33 Nde
I/BamH I Ha. japonica
hemAT phemJH3 
(Fig. 3 )

phemJH3 Ha. japonica
Ni 

HemAT-Hj
SDS-PAGE 

CBB SDS-PAGE 90 kDa
(Fig. 4 )

HemAT-Hj His 
55 kDa SDS-PAGE 

Htr8-Hj

HemAT-Hj (24%) SDS 

HemAT-Hj -
410 nm 428 nm 

(Fig. 4 )
545nm 580 nm 

552 nm 
HemAT-Hs

( 406 538 578 nm 
425 555 nm ) [17] (Bacillus 

subtilis) HemAT-Bs ( 410 542 580 nm 
428 560 nm ) [18] 
HemAT-Hj HemAT-Hs

HemAT-Hs b
HemAT-Hj 

( ) HemAT-Hj 

3 3 Htr8-Hj HemAT-Hj 
Htr8-Hj HemAT-Hj 

Ha. japonica Htr8-Hj 
HemAT-Hj 

Ha. japonica 
37°C 4 
Ha. japonica

Ha. japonica

Fig. 3 phemJH1 phemJH3

Fig. 4 Ha. japonica HemAT-Hj
SDS-PAGE UV/VIS 
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Ha. japonica
4 

(Fig. 5) Ha. 
japonica

htr8 Ha. japonica/pht8JH3
Ha. japonica/pWL102 

(Fig. 6 )
Htr8-Hj Ha. japonica

hemAT Ha. japonica/
phemJH3 Ha. 
japonica/pWL102 
(Fig. 6 ) HemAT-Hj Ha. 
japonica
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HemAT-Hj HemAT 

pWL102 htr8 hemAT 
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