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AmyP FEAR AL TER I STk N S AR SCHGE i
B SBD, ¥ KR Clostridium butyricum HY
SBDcio' M5 AmyP aspp Al 135 T — N HAH
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1.1 TR, RFMLfLEEEE AmyP-Clo
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B I, TE N A C Hisr 55| AFYIHLEL EcoR T Fl
Xho 1. FH B SBD 19 AmyPaspp H 2 Rk 44
pET28a-AmyP5pp HASSLIA A, ] EcoR 1
Fl Xho 1 BV SBD ¢y, M1 pET28a-AmyP 455, SR )5 K
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7 BL21 (DE3)JA, 16 °C 55315, AmyP-Clo
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550 uL 10% (W/V)Y R AL EKAETENT o Tl FITE A 15

actamicro@im.ac.cn

L& 7 50 mmol/L BERENEH 2% ik (pH 7.5)H, 1E
40 °C J2 i 10 min, 57 Z5CE Tk H9 0.3 mol/L
Na,COs W, ALk ™, K 4 °C
8000xg 5.0 5 min, HCFVEMNE A RN H . A=
VERY AT MilliQ Kk 5 I, BREABEMIL
JEBE . 36 BRIE K B (pig pancreas, PPA, ) H Sigma)
B $R 3 S 22 pH 7.0 (50 mmol/L Wi R 4k 5%
MR 37 °Co —MARIERES B0 (U)E SRy B4y
BRI 1 pmol I JEUBE T O . AT R
F Bradford ¥, AR LG 118 P D bR i
1.3 JREEF pH XHE PRI

FE 40 °C 22 AN [R) pH B KK AR Y& H3 R A 0
PERIRZIN . 22 0pCH 50 mmol/L 2 F&- R 4N 2% v
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FIH 2 R-NaOH ZZ i (pH 8.5 % 10.0), [a]f#&[X
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M A BYdRciE pH AR EE S50 T AT . A
0.2% 1 H 2R 31 S YR A5 W HH B L 7T B Y A 05
YulS) R AR Z N 6 mL, 2 RS WE T 37 °C
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Sg1a] () B AN [ (R s ) BBORE , BEHBURE 0.6 mL. B
HAIRE D 4 °C 8000xg 5.0 5 min, B lE ik
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L5 AVER IR HRE T E

£ 1 mL % 50 mmol/L BEERELZE il (pH 7.5)
H 43 B 090 mg Y KK A JE K3 A F K AR TE RS
WG 5T 2, SR 5IMA 1.8 umol/L iy
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AmyP-Clo Fl AmyP . >4 T ik G i i 52 oz X Wz 5t 11
T, Wi R AL VKA A 1 K I 5 T R
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21|
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/o AmyP-Clo B Haid iR E A R, RS54
A AmyP B)—F¢, #5440 °C (El 2-B). AmyP-Clo

F1%) I i T AR A R il A AR AT AR T AmyP
AR, (H IR A IR TS A it T 4 L B A Y
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FIRT T 5 g 5 v B 0 80% F1 75% 5 11T [+ T 22
AmyP FYREE (U 5 R G 1Y 53%H 37%., XK
W] AmyP-Clo (ILEEIEWAEHLF T, FILATZERE
B2 WU T B A A TE A o
2.3 AmyP-Clo FEfFFRATER FI KA VEH
TERGE ST, AmyP-Clo R R KA JE K Al
T oK A W B EE TS 4 1 R (373.9+£8.4) U/mg Al
(150.2+4.4) U/mg. BFA1 AmyP ZERGE 40 FXTK
KA VE By R K AR TE B 04 LU S 43 ) (118.5+
0.6) U/mgl®F1(39.6+1.4) U/mg'®, HH, Bi&EN
AmyP-Clo B HGIE 140 B4 1 3.1 F 3.8 1.

kDa M 1 2 3 4 5

16— «85.7kDa

8 8 <703 kDa

& 1. SDS-PAGE 7t &&B AmyP-Clo F1EF4 5!
AmyP FIRIES 4L

Figure 1. SDS-PAGE analysis of the chimeric
AmyP-Clo and wild-type AmyP expression and
purification. M: size marker proteins; lane 1: the cell
lysates of E. coli harboring pET28a; lane 2: the cell
lysates of E. coli harboring pET28a-AmyP-Clo; lane 3:
the purified AmyP-Clo protein; lane 4: the cell lysates
of E. coli harboring pET28a-4AmyP; lane 5: the purified
AmyP protein.
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Effects of pH (A) and temperature (B) on
the activity of AmyP-Clo (m) and AmyP (O0) towards
raw starch. Values are the meanstSD of three
experiments (n=3).

Figure 2.
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Ability of the chimeric AmyP-Clo (m),
AmyP (o) and PPA (A) to digest raw rice (A) and corn
(B) starches. Values are the means+SD of three
experiments (n=3).

Figure 3.
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(A)
80+
X j/i—’-i
2 60+ 0 L
= M
k- Vil -
g w0
S /A
= .
w A
L 9%
O
e 1 1 1 1 1 1
0 20 40 60 80 100 120
Raw rice starch/mg
(B) 100
—n
80+ -/§
& ﬁ/
Z 60} i/
z e
R=
Bl
= W @/@—»El
/ o
0
ot
0 20 40 60 80

Raw corn starch/mg

4. BAEEH AmyP-Clom)F AmyP(O)%fAK(A)
MERETRMBESHED

Figure 4. Ability of the chimeric AmyP-Clo (m) and
AmyP (0) to bind raw rice (A) and corn (B) starches.
Values are the means+SD of three experiments (#=3).

REJ1. ZREW], BEEE AmyP-Clo XX W
A TERY A5 BE )0 S s T AR A AmyP
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AR TRIE C. butyricum T-7 fTE RS B 1Y Fe3d 1
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SRk P AR AR TE R A 25 e R i R F AmyP,
X AE ORI e R 45 A %02 AmyP 19 1.3 £, 4B &
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Hydrolysis of raw rice starch by a chimeric a-amylase
engineered with a-amylase from Clostridium butyricum T-7

Jing Wang, Lu Zhai, Xiaohan Zhang, Fengling Li, Yazhong Xiao, Hui Peng"

Engineering Technology Research Center of Microorganisms and Biocatalysis, School of Life Sciences, Anhui University,
Hefei 230039, Anhui Province, China

Abstract: [Objective] To obtain efficient raw rice starch-digesting enzymes. [Methods] a-Amylase AmyP can
hydrolyze raw rice starch efficiently. We constructed a chimeric a-amylase (AmyP-Clo) by fusion of the catalytic
domain of AmyP and a starch binding domain of a-amylase from Clostridium butyricum T-7. [Results] AmyP-Clo
retained the advantages of AmyP, and increased catalytic efficiency towards raw rice starch. The specific activity
was (373.9+8.4) U/mg. The final hydrolysis degree was (42.7+1.1)% for the hydrolysis of 5% raw rice starch
suspension after 4 h. The maximal fraction of bound protein was (71.1£1.6)%. [Conclusion] AmyP-Clo could
efficiently hydrolyze raw rice starch.

Keywords: a-amylase, raw rice starch, chimeric protein, starch binding domain
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