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Identification of Halorubrum sp. CY Strain and Primary Study
on the Basic Characteristics of Extracellular Amylase

CHEN Shao-Xing'" LIU Chao-Mao' YANG Jian' LIUYe' QIU Cheng-Shu' XIE Zhi-Xiong®

(1. College of Life Sciences, Honghe University, Mengzi, Yunnan 661100, China)
(2. College of Life Sciences, Wuhan University, Wuhan, Hubei 430072, China)

Abstract: An extracelluar amylase production extremely halophilic archaen was isolated from a salt ore of
Yipinglang of Yunnan province. Based on the morphology, characteristics of biologic and chemical and ana-
lyzing of 16S rRNA sequence, the strain was identified as genus of Halorubrum, and named Halorubrum sp.
CY. The rude characteristics of the extracelluar amylase determined. It had optimal activity at pH 6.0 and
60°C. Zn*", Cu**, AI’*, SO;*" could promoted the activity of amylase and Mn*" might inhibit the activity of

extracelluar amylase.
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(13] ; 1996
(4] Halobacterium sp.
H2371 ; 2004 (1]

Haloferax mediterranei R4

16S rRNA
, Halorubrum ,
Halorubrum sp. CY, CY
el ¢y pH
EDTA

1 MEETH%

1.1 H

1.2 EFEREFEG
Offner!'”! (g/L): NaCl 175,

MgS0,4-7H,0 37, KCI 3.7, Tryptone 5, Yeast extract 3,
Tris-Cl (1 mol/L, pH 7.2) 25 mL, CaCl,-2H,0 (10%)

5 mL, MnCl, (100 mmol/L) 17 pL 2%
1x10°Pa 20 min
:40°C 180 r/min, 1
13 HERNBREBE LM
Halorubrum sp. CY, 40°C 1
, [18]

1.4 16S rRNA [F5I5#7
[19]: F1: 5-~ATTCCGGTTGA

TCCTGC-3'; R1: 5'-TTTAAGTTTCATCCTTG-3'; F1/
R1 1 bp~859 bp; F2: 5'-AACCGGATTAGATA

CCC-3'; R2: 5'-GTGATCCAGCCGCAGATTCC-3';
F2/R2 723 bp~1472 bp PCR(DTC-PCR

) : 94°C 5 min; 94°C 1 min,
55°C 2 min, 72°C 1 min; 30 ; 72°C 15 min
PCR Tiangen , pMD-18T
( TaKaRa) , (

) NCBI
Blast R
4.0
1.5 BESNEREEE 1% A T AR A
CY ,

MEGA
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0.5% , 40°C
1, 0.4 mol/L (KI-I,) R

1.6 BRSMNEMERE N E

1.6.1 EMEGEENE HE:
(e 5 mL 0.5% 0.5 mL
,  pH 6.0 60°C 5 min, 0.1 mol/L
H,SO4 5 mL s 0.5 mL S 5 mL
0.4 mmol/L (KI-1,) , 620 nm
1 5 min 1 mg
1.6.2 fSNEMEEREpHIE. BENE:
(6] vool20) . pH |
, 6.0 65 7.0 7.5 8.0 5

pH ; , PH ,
35°C 40°C 45°C 50°C 55°C 60°C 65°C 70°C
75°C 9 .

1.6.3 ©EEFREDTAXN ¥IEEE 4 A2 00:
(Zn2+ Cu2+ Ca2+ A13+ Mn2+

SOs* Fe’") EDTA 0.5% 5
s 10 mmol/L 20 mmol/L 30 mmol/L
40 mmol/L 50 mmol/L;
pH , EDTA
2 RS540
2.1 BEEESUR
1A , CY
[21]
' -
. o+
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Fig. 1 Morphology of CY

CA: ; B: .
Note: A: Colony of CY; B: Gram staining.
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, 1B ,CY , Halorubrum Halorubrum litoreum
CY , 99%, Halorubrum
Halorubrum sp. CY ,
2.2 HEIRA {4 %< 1 Halorubrum sp. CY RYE K% 14
( ) 7 Table 1 Basic characteristics of Halorubrum sp. CY
Characteristics Range
( ), CY
1 N . 19%~20%
’ Optimum NaCl concentration
Halorubrum sp. CY pH NaCl  NaCl 11%-~34%
19%~20% 7.0~7.2  38°C~40°C, Range for growth
2+ pH "
Mg 2 Halorubrum sp. CY Optimum pH 7.0~7.2
. PH 6.4~7.4
2.3 16S rRNA r%g” |§J ;ﬁ\ '[i‘tﬁj\jﬁ' pH range for growth
16S rRNA , ) 38°C~40°C
Optimum temperature
16S rRNA
PCR 5 5 Temperature for growth 226~ 53¢
2+
pMD-IST , Mg”ﬁiuired concentration 0.005 mol/L
1470 bp 16S rRNA , Blast

Table 2 Characteristics of physi

% 2 Halorubrum sp. CY BY4 384 (b 435 1EF

gy and chemistry of Halorubrum sp. CY

Characteristics

Results Characteristics Results

Extracelluar protease =

D-Arabinose =

Urease - Fructose
Oxidase Glycine
Catalase Alanine
Reduction of nitrate - Serine
-80 Hydrolysis of Tween-80 Cysteine =
Casein Hydrolysis of Casein = Threonine =
Hydrolysis of gelatin = Valine =
Production of acid = Leucine
Production of gas - Isoleucine =
H,S Production of H,S Phenylalanine -
V-PV V-P Test Tryptophan =
Anaerobic growth = Tyrosine
Arg Anaerobic growth with L-Arg Aspartate =
D-Mannose = Asparaginase
Lactose - Glutamate -
Glucose Glutamine =
D-Xylose = Lysine
D-Galactose Arginine =
D-Ribose = Histidine =
Maltose Methionine =
Sucrose Proline =

> . >

Notes: +: Positive; +—: Positive but not obviously; —: Negative.

© PEMFRMEDHRFATIRSHBER http://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn


http://www.iciba.com/physiology/

952 wehGEHR 2009, Vol.36, No.7

7 Halorubrum sodomense (X82169)

Halorubrum sodomense (D13379)
Halorubrum californiense (EF139654)

Halorubrum ezzemoulense (DQ118426)
Halorubrum africanae (EF488827)
Halorubrum xinjiangense (AY994197)

Halorubrum tebenquichense (AJ276887)

Halorubrum tebenquichense (EF468473)
Halorubrum trapanicum (X82168)

Halorubrum xinjiangense (AY510707)

— Halorubrum halo tolerans (EF077638)

Halorubrum cibarium (EF077640)

96 Halorubrum coriense (S7T0839)

Halorubrum sp. CY (FJ267614)

67 Halorubrum distributum (D63572)

Halorubrum litoreum (EF028067)

Haloarchaeon str (AJ270246)

99 Halorubrum lacusprofundi (X82170)

65 Halobacterium lacusprofundi (U17365)
Halorubrum aidingense (DQ355813)
of L
POL . Halorubrum aidingense (EU562182)

Halorubrum jeotgali (EF077634)

Halorubrum kribbense (EF077635)

70
Halorubrum daejeonense (EF660746)

Halorubrum lipolyticum (DQ355814)
Halorubrum alimentarium (EF077641)
Halobacterium saccharovorum (HSU17364)

681 Halorubrum saccharovorum (X82167)

Halorubrum orientalis (AM235786)

85 Halorubrum vacuolatum (D87972)

Halorubrum alkaliphilium (AY510708)

99 ’_ Halorubrum tibetense (AF435111)
100 Halorubrum tibetense (AY 149598)

56

0.01

2 ET 16S rRNA FFIR A B EEMEE K CY 0 Halorubrum BHEXEK ALK L BRHKE
Fig. 2 Neighbor-joining tree constructed showing the phylogenetic relationships among CY and other related Halorubrum
strains based on 16S rRNA gene sequence
Note: The sequence data used were obtained from GenBank database (accession numbers are given in parentheses). Numberals on branches
are the supporting percentage (>50%) by 1000 replicate. Bar, 1 nucleodide substitution per 100 nucleotides of 16S rRNA gene sequence.
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Halorubrum sp. CY  16S rRNA 2.6 MSNEMBSERIE pHE. BE
GenBank , F1267614 81 Yool : 4
24 RAHABERBIME ; pH 6.0 ;
16S rRNA Blast 5 , 60°C
) , Halorubrum Halorubrum sp. CY
litoreum Halorubrum xinjiangense , pH )
99%  98%, Halorubrum pH 6.4~7.2  38°C~ 40°C,
MEGA 4.0 Neighbor-joining > )
, 50% ( 2)
2 , Halorubrum sp. CY Halorubrum 100 -
distributum , Halorubrum I
litoreum, GenBank , st 1 i
7
Blast . MEGA 4.0 S o
= i
2 60 7
s :E ;//////A
221 168 rRNA 2 o
2 w0t V)
= 2
b é" //2///5/
, MEGA 4.0 o
20 ,:::/’:/.
2.5 FRSNEHEE AR AR T 0 ‘S”fof
[15], cY , ' ©pH
3 0.5%
4 pH EXREINEMEGHIS T
’ Fig. 4 Influence of pH to amylase
, Halorubrum sp.
CYy , ,
100
CY
— 80F I
s 9 ‘53
Y £ o0}
2 a0t
, =
&
, 20 F
0

Temperature (°C)
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Fig. 5 Influence of temperature to amylase

27 S£REEFH EDTA T 5 R 220

pH 6.0 60°C
100%,
3 Halorubrum sp. CY 7= ff1 4 3 #3 B T 4R 46 ) 100%, ,
Fig.3 Production of a-amylase of Halorubrum sp. CY 100%, 100%
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6A 3 it
,Zn*t Ccu® AP SO5T
, SO;* ,  Ca”
Fe’* EDTA , , 16S rRNA ,
10 mmol/L 20 mmol/L , Halorubrum litoreum Halorubrum xinjian-
. 2
( 6B); Mn** gense 99%  98%,
) ( 60)
102 Halorubrum, Halorubrum sp. CY
100 Halorubrum sp. CY
3 08 pH 6.0 60°C,
z 06 Halobacterium halobium pH
(]
2 (6.4  55°C)" ,
E 94 3+ 3+ 2 2+
o~ ,AI'" Fe’o SO;~ Cu EDTA
92 [23]
or ' , . | Fe** EDTA ,
5 _
10 20 30 40 0 APY SO>  Cu?
Concentration (mmol/L)
, SO,* Ca** Mn?" Zn*
104 - (7 ,
T Ca®* 20 mmol/L
_1oop ¢ ) 20 mmol/L : Zn>"
=
= 98t = 40 mmol/L s
S
g os| 40 mmol/L ;
s 2+
E 94t —a— Ca¥ Mn
S -,
% ol A EDTA Halorubrum sp. CY
(JU 1 1 1 1 1 b
10 20 30 40 50
Concentration (mmol/L) ’
104} € ] )
102
& .
== 1“\\\
< 100} i » . .
£ " 5 X X M
3 98f
£ o [1] , , .
3 —a—Mn* , 2005, 25(2): 65-68.
94 (2] , , )
ol , . J , : , 2003, 30(4): 15-19.
10 20 30 40 50 [3] , , , .
Concentration (mmol/L) . , 2002, 24(5):
N o ) 293-296.
6 % BE T EDTA XiE# e iE a8 (4]
Fig. 6 Influence of metallic ion and EDTA to the activity of ’ ’ ’
amylase NaCl
DA ; B: ; C: . , 2008, 35(8): 1332-1334.
Note: A: Inhibiting effect; B: No obvious effect; C: Positive effect. [5] s
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