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Abstract:[Objective] The study was to provide the reference for exploring the amino acid sites
related to halophilic characteristics by cloning,expressing and genetically modifying the gene of
Rhizobium sesbania. [MethodsJAn extreme halophilic amylase named RSA was cloned from
the metagenome of Rhizobium sesbania and surrounding soil. RSA-D205 site was found to
have a similarity to the reported K6-N204 (amino acid site related to halophilic characteristics)
at sequence homology level about 75. 33% with halophilic amylase K6. In order to study the
relevant enzymatic properties,a site directed saturation mutagenesis was performed. [ResultsJA
total of 17 mutants were obtained,and the optimum NaCl concentration was lower than that of
RSA in various degree. However, the reaction temperature of RSA-D205R and RSA-D205C
were both up to 80°C, which broadened their application. [Conclusion] There is a certain rela-
tionship between the amino acid residues of RSA-D205 and Na® binding sites,and the arginine
(R) and cysteine (C) have the reference value for the modification of amylase.

Key words: cloning and expression, halophilic mechanism, alpha-amylase, site-saturation muta-
genesis,ion binding site
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P1:5'-CCGGAATTCATGCATCATCATCAT-
CATCATATGGCCGGACGCACCTTGCTT-3',

P2:5-CCCAAGCTTTCACCCGGATTCGGC-
TGGCAC-3',
1.2.2 PCR¥ ¥ B#HRE

DL FH 5 AR R ] L T R b R AT 0 R A R A
DNA BT, %5 PL.P2 A5 ¥ #k4T PCR ¥4,
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Wb T B F A A AL b XA s E R V] R S BT
FLE R, T LAk B A ST R AT
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W5 VR A AW IEAR OD 5y » -5 45 85 78 A v i 2
THOE A DR 0 7 o . o TE K I 1 S T B E
b F Fe3E AR B Ay B AR R 1 pemol ) 4 B T Y
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a-TE RSB 7 B (U/mL) = (B %4 B8 & i X 103 X
T BEAE B0 / (198, 17X 10X0. 01) , Fo i J7 = 5 5 W 0
J1(U) /2lifbJ5 5 F B R & & (mg) .

1.2.6 EFWBA R KBRS M0 NE

(1) pH ELX i 1% 77 1) 52 1)

i AR TR pH A5 IR A7 162 R 92 vh i 5 w] 5 1k
FERHEAT IR W RIS ) L B 10 pL AR BERY 2E BV S 190
pL JEYTE 37T CIEE AR 8 Y 10 min, MR PEA
WS Ty DA e A S 7o 10096, 23] pH
(ERSR IR A T

(2) 1 B X i 3% T 10 5 i)

fdt i pH (B Y B R -4 168 R 2% v W 5 T ¥
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NaCl /I 9 7 fe i 5 T O 10 min, R4 A =
VIR 77, DA d = AH XS 5k 100%, 25l pH
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I e AFDOE IS 0 R 100 06, 45 AN [R] 9 BE 1 Ca™ " ) il
TG S5 ma il 2

(5)EDTA X filf i J1 () 52 1
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254 PR A S TR o DAZS 6 BE A AR X TS
J179 100 % » & A 6] ok BE 1) EDTA X g 1 7 5% il
HES A

(6) 4@ B F X WG 71 1Y 52

il B i& pH H AR IR A7 162 IR 22 vh i 5 w] 5 1k
TE Ry HEAT IR W) IC S AR W P g NiCl, . MgCl, |
CuCl, ., FeCl, , CoCl,, CaCl, . ZnSO, . PbAc. MnCl, .
BaCl, (W4 B2 10 mmol/L, HU 10 L i B 1 4l il
W5 190 pL & AN 6] 4 )8 1 IS W) 7 S5k i B8 T
JEAFE 2017548 F2kF 28

10 min(G 4@ & 1 B Y 25 B XD o RS 285X
TS 1, LAZS 0 TR B0 AR X i O 100 %0, 22l
A T 8 T VB0 T8 1% P 5 W) A R T
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WK 1R, F H SDS-PAGE % i H, vk % 4515
W20 B ) RSA #EAT 44k, 8 4 19 2R 1 R/
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M: Protein marker; @O Proteins from soluble fractions of
pSE380/JM109 with induction; @ Proteins from soluble frac-
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from soluble fractions of pSE380-RSA/JM109
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Fig. 1 SDS-PAGE gel of RSA purification steps
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Fig. 4 Optimal NaCl of RSA
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Ca®" ¥ JZ 14 hnn, Bg 05 5 A Wy s Jh e, D Ca® ' X
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1004
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Fig. 5 Effect of Ca®" on recombinant enzyme activity
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Fig. 6 Effect of EDTA on recombinant enzyme activity
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Fig. 7 Effect of metal ions on RSA activity

2.3 REMUBEEREAESEABOLER

17 DR F P (R 1D, RSA 1§ D205K,
D2051, D205M, D205L, D205S. D205N, D205T,
D205F .D205H . D205E %848 -y g £5 1 , {H & mg #h M
B RSA ¥ K Bt T M. 53 4. RSA-D205R, RSA -
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B K2 RO HE R TR 4 15 e o 7 250 L i AR E
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Table 1 Summarize the enzyme proporties of site-saturation
mutants
[ FoE NaCl g
RSA R7E T pons B B pH A Optimum NaCl
Optimum

RSA Mutants Optimum pH concentration

temperature(C)

(mol/L)
RSA 45 7.5 5
D205L 45 6.5 2
D205Q 60 5.0 0
D205R 80 5.5 0
D205S 55 5.5 2
D205K 55 6.5 3
D205N 65 7.0 2
D205T 50 6.5 2
D205Y 60 5.5 0
D205A 55 6.0 0
D205C 80 6.5 0
D205G 35 6.0 0
D205W 60 5.5 0
D205V 75 5.9 0
D2051 55 7.0 3
D205M 35 6.5 4
D205F 45 6.5 1.5
D205P 75 8.0 0
D205H 45 6.0 2
D205E 60 5.0 2

Bf NaCl ¥R EE R 5 mol/L, My il i vg Eh il . A 5256
X RSA-D205 {7 s 47T 948 , 548 F 1) W $h R 3
B, %46, RSA-D205R . RSA-D205C 3% I >
AR F Y B il S N IR A F) 80°C L M AR L BR Y RSA
P2 35°C . KR (R) PR &E #R (O L i7F X JE ¥ il
R s B S % M (E . XS A A] RE R R B
T2 A SR B A AL 52 e g 5 R 2 ) A AH B
TR B AN [F A PERE . [RIEE RSA W8 3 UE # B2 A
A o DA P 5 R U8 TR TP AR A 0 L TR T g Eh Al B AR
FrP AR ML S . T RSA M SRS i R bl 4
PR, RS B E R KA T B WA E B
P AU IX B R o 28 78 4 AR N Rk o8 4 UL %
S5 G S AT 5 e g Y MR L (R X BB 25 T LR
W R TE R Y 4 TGl LR s 0. B AT g R A
W AR BE R 7 W R A BT 2 M T R R
FAMOT AR AR B A AR ot R BE T L A0 R 9 9 L Y
pH B 5 76 P BEAL 2% 30 A8 A 0 3 3 il Ok U, X
b VE (R A g R K e Tl A= 7= AR B T2 8
N H
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