CEE SR A S (0 T PR =YV NU s ST o N e v £ o

Lo, mEF
(VLR R2E Tl E R SR S S0 = L0 8 214122)

WE. MRRR ZEBREN (SEERAT AN R@EEN AR E) TR EFHATE =
ZK B 0 vh , OF AT RUKEE 09 R IR T L B ATARAL , KA 7 B AR B A LA L8 A L RALAT 0.1 mol/L,
wk B 802.4 pl/mL.L-% & 848 0.6% 8 G 847 0.7% ; kACIE SR & h . 5% % 60 mL/250 mL.
4 pH 7.5 AEFHIRAR > HK 5% A ik 220 r/min 3EFRET M 36 h, £ LR EALEH T L EHE K
7 R BB 5 ik 232.5 UmL, RAEACHT 89 3.32 45, % T AR B K B iR 2 KR B s kAR
B AR R GERIUS B K 67.23%, AL iE R h 8.29,

KB AKEE; X BRI E

FESES.Q55 XHEIRERL:A XEHS:1673—1689(2015)08—0864—09

Strategy to Obtain High Yield of Aminopeptidase from Recombinant Bacillus
subtilis and Its Extraction Process Optimization

KONG Feng, TIAN Yaping
(Key Laboratory of Industrial Biotechnology , Ministry of Education , Jiangnan University , Wuxi 214122, China)

Abstract: This study aimed to investigate the effects of different enzyme accelerants on the
production of aminopeptidase by recombinant Bacillus subiilis and develop an efficient extract
process of aminopeptidase. The results indicated that the enzyme accelerants (KCI at 0.1 mol/L,
Tween-80 at 2.4 wL/mL, L-glutamate at 0.6% , potassium tartrate at 0.7% ) significantly increased the
production of aminopeptidase. The cultural conditions were of 60 mL/250 mL of liquid,5%
inoculation size,at 37 “C ,initial pH 7.5,shake flask rotation 220 r/min,and cultured time 36 h.
Under these conditions,the aminopeptidase activity of recombinant Bacillus subiilis could reach
232.5 U/mL. Using the efficient extract process of aminopeptidase,the recovery and the purification
fold of the L-leucine aminopeptidase could reach 67.23% and 8.29 , respectively.

Keywords: aminopeptidase, optimization of fermentation , extraction process
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Fig. 3 Effects of aminopeptidase production by
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Fig. 1  Effects of aminopeptidase production by Fig. 4  ffects of aminopeptidase production by
recombinant Bacillus subtilis in the present of recombinant Bacillus subtilis in the present of
mannitol KCl
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214 EXFE ONEEBRKEES, 8% E
BRI R SR AR LU O 7 S 4E b, LUl A Bk
JBE(A) ikl 80 PRI B (B) L4524 I A Jo 4 VR 2
(C) 5 A1 R B0 o v 2 (D) R B 5 IR, R Lo
(3 IEAC S8 5 R WK 1,

x1 EXTHEITEER

Table 1 Results of orthogonal experiments

oy Al B/ C/ D/ it 3 /
e (mol/L) (wL/mL) (g/dL) (g/dL) (U/mL)
0.1 1.6 0.4 0.5

1 184.07
2 0.1 2.0 0.5 0.6 191.4
3 0.1 2.4 0.6 0.7 207.6
4 0.2 1.6 0.5 0.7 168.8
5 0.2 2.0 0.6 0.5 194.4
6 0.2 24 0.4 0.6 197.3
7 0.3 1.6 0.6 0.6 148.5
8 0.3 2.0 0.4 0.7 139

9 0.3 24 0.5 0.5 162.2

K, 194.357 167.123  173.457 180.233
K, 186.833 174.933  174.133  179.067
K, 149.900 189.033  183.500  171.800
R 44.457 21.910 10.043 8.423

ATLAE M, AR kiR 80 - E RN L A
7 B0 U A R 28 %) e T T I ) R M AR AR TR L Ak
B>t 80> -7 Z IR B> A FR AR . B Ak &
A4 0.1 mol/L, i 80 2.4 wl/mL L-7+ & 2 4h 0.6
o/dL AR 0.7 o/dL, FEMAG T & BT ik
F| 207.6 U/mL, 4 R o8 7 B 9 75 2 v, 25 0 B4l
) it % A 2 22 S AR D0 Y TR TR ] g 2 R 4
WE,
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FEEAF AT, R AT B L35 3% 25 4 o0« A il 35 5
T 37°C 5l 269 60 m1/250 mlL Feil #) 4h pH
7.5 EciE B TR 220 r/min  Fead AR LB 5% K
FEEHE]) 36 h, 7EIL A AT X 5 4L 2 AT B AT
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M Al A= 7 SR X 2 B A 4R T A 2P A
Ak, I A TR 0 — SUK R A B ik Tk
AE—V VR TS 0 IR R I 205 T 3% SL 454 A
P RRTOR, BEAICREHE , 4 0 45 BT i)
2.2.1  MKARFE RS2

1)PEG AH X 4 [ £ X6J il 4 B 4l A %) 52 i)« DA
15% B it 12 4 R G AR &R, 20 51 LA 15% 1) PEG600
PEG1000 ,PEG2000 ,PEG4000 1 4 Wi #H 2 &%, i
A 2 mL (FRLBER, F9 0 10 g SUKAHZE LA 5, %52
ANTRIAE X 437 i () PEG X6 il 2% B 520, 24 A0
KBNS B JE, PR A B IR T E A, &
JIKTHG 3 200 T T A IR Zs R L3k 2,

%2 FAREBAMHFHREMN PEG WMES BALHEM

Table 2 Effects of different PEG molecular weights on

aqueous two phase extraction of aminopeptidase

PEG A%} , , , .
4.449 71

600 0.789 1.369
1 000 0.75 2.994 90.2 1.999
2 000 0.682 1.566 93.6 1.546
4 000 0.669 1.49 95.7 1.686

H13 2 AT LUE B PEG AHXS 43 0T & i 4
A B ) BC AR RO T R el ICR
W LT, X EUR T A — R A W A K P R A
Xt r - B RSN T3 K, 4 PEG A X501 Bt 3
TIVESE | 7 T e AN R A B P i ) 9 R
U5 R/ i 1 B | IR S S G R e = B N A L ey
PEG b A W% 10 55—, 55 —Jr il , % PEG
UiEID 1 D 2 W NPT o 30| R A
FIB 7 T 7EAH 5 A Z R A 5 R, 245 ISR A 4

AR 1 PEG FH XS 731 it o 1 000 BF A8 03K
FE . MOk SE PEG1000 1R AR G .

2) B PR i o ik 3 0K Tl 1 i A F) 52 ) < 2
15%H) PEG1000 4y JSH R 590, A [ 5 k5 250t 12
B AE S RS A 2 mL LB, A4 A 10 g XUKAH
R ZR o 25 BN () J5 e S50 ) A TR e o Tl A BT
SR Bt BN B oA 3 RO N, AR ST B
HOBARTIEY AL L, QIKE £ 200 T T M, 45
R 3,

®3 TERESBOMBENBIELALHNEMN
Table 3 Effects of (NH,),SO, concentrations on aqueous

two phase extraction of aminopeptidase

1.085 1.614 66.95 1.869
15 0.778 2.136 90.95 2.293
18 0.6 2.837 87.42 2.321
21 0.444 2.857 53.12 1.433
24 0.418 3.551 22.41 0.927

XK AR A BUA F T il 72 2 PEG 5 Wi IR 5%
FHE A 2K o3 1 B B A A T i Jo 0 8 ) Y
10 7 = T B = I L 0 N 2 B R 1
iR g Tt k3 A A B8 A A5 R R T A K AL )E
WEIR , & A= 48 1 ST R BT AR D A g R R
Rl SR WY B A AL IR Bl o i 43 B 3G A e
B/ 5 I AR BOE B R, 2R B (]
Wi A I B 20 A0 A7 T 8, 2 B TR B 4 o 0
189t , A H| T B ) 73 B 24k

3) PEG1000 J5 43 KO0 i 43 5 AL ity 52 0 3
FH 18% Wi 2 % AF B AH AN R T & 20 20
PEG1000 S JSAH R &1, A 2 mL LA, H4 5L 10
g MUKMZERUA R . B AR PEG1000 J5 5t 5306
Bl AL S 2SR L3R 4,

x4 AERESHH PEG1000 3% & 5 5 44 59 %0
Table 4 Effects of PEG1000 concentrations on aqueous

two phase extraction of aminopeptidase

PEG1000 J&&
1L = A {, A A8 K
i 5 8% S

7 0.159 3.254 93.9 1.739
10 0.262 3.455 92.2 2.395
13 0.5 3.105 86.9 2.465
16 0.755 2.756 77.9 2.153
19 0.84 3.306 53 1.569
22 1.108 4.109 47.15 1.302
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1 PEG1000/5 B2 4% XK A1 2 BUR & | 24
PEG1000 J5t 5 73 FOR XF 34 n i, — 7771, 2% 7K 4 A
B, SRR PERE BR EEKAE FH R AIG, 3R 9K D7 s
FHLCAE R, (AR R 9 8 1 0 ) 43 L T B AH 5
— 5T, AR FR B R RS 0, PR [A) ST 5K g 3 2R
FIBT o TR ME B A8 O D R 3R i 3 () 4 P 52 i)
I AR gk 4 iR, B PEG1000 (1) i
S B BN AH Bt 3G e TR N B

JoT o3 e FR BN N, 2R 75 TR Y [RTISCR RN
g fb A5 4L, 4 PEG1000 1) i & 53 508 10% 8T, 7 55
ali AL AT

4) AR BT v B ) il 3 15 Al Ak Y B2 ) O

FEN [F) JoT v 1 AR B o B Al Ak ) S e A
VL 18% i i %/ Wi A £E , 10% 189 PEG1000 4 Ji A
REWY, A 2 mL M B ,F 8 10 g SR AH A U
RGRIES,

F5 RERERENSLHEES B 4L B 200
Table 5 Effects of NaCl concentrations on aqueous two

phase extraction of aminopeptidase

ST B ] o

0 0.316 3.022 91.7 1.968
1.0 0.333 3.391 94.1 2372
2.0 0.296 2.932 93.4 2.296
3.0 0.291 2.743 91 2.177
4.0 0.290 2.186 88.9 2.299
5.0 0.290 3.142 75.3 2.154

H T A 1 BB 7R A T B 0 T 2 O )
T A 24 20O 45 vl v, DRL T 7 AR v 7 A L A
22 X XF A BLUAE P ORI 1 B B AR AR RS I
4 R S 100 R T U R 23 AR R B O e H A
PRy BEFEAPE, N 5 AT LA I B ST A o i vk
JEE S, AR B e Tl Wi AR 5 o0 e AR AR
SEIG NS B WD LR E S A BT 1

g/dL B, 73 B ali AL O AT

5) pH XI i B Al A R2 R . AR DL 18% iR
B A N AR ER |, 10% 19 PEG1000 Sk BT 2 44,
A2 mL M EER, L 10 go FHERR 430 35 1K &
pH 4 6.5.7.0.7.5.8.0.85.9.0, ZEAIF pH EZ0:x
XF oy s A ALy s 25 R LK 6,

®x6 AEpHNESBELLHZIE

Table 6 Effects of different pH values on aqueous two

phase extraction of aminopeptidase

I N N P Y

0.285 2.706 96.8 2.562
7.0 0.285 2.692 96.7 3.039
7.5 0.301 2.479 95.1 2.413
8.0 0.301 3.187 95.3 3.234
8.5 0.317 3.109 94.9 3.045
9.0 0.303 2.736 93.5 2.263

TR Z R pH — 5 1 AT AR W 2 P 5 R AT A
VAT A e 5 B DI MR 1 ST A T A R AT R 43
B, I3 —J7 AT LS o R 0 Al 25 AR B AR T AH
(1] P9 P57 222, AT 52 Ml 8 10 T 11 4 T R 0020 AR
6 "I LLFA iR R pH XA LU 52 ma /0N | [l i e bl
& pH {H 1928 K2 Wi B A . 28 11 o 40 IC 22 508
ANEREIN ., ZRGOKFE KR pH R 8.0 B il 1 iR
H 95.3% , 4l AL A% B 2 3.234, BB 9 pH X435
alifb i AT A
222 FTAMFFRAAAAIKRBRR T LKA
R OBUKAHZEBUR R 2R G |, I 21 2 kil 12
BT 20w R T T o AV T 250 B3R 25 TR A N 3% 7 K
Jo , EH 710 g K BRI W, A S AR AN 10 ¢ B
% % 180 g . PEG1000 100 g, 475 pH N 8.0, #4
#1000 g 1 XK R ZE B R F 47 220K i 7 25 B
HPUR, FHAEBGRAE 020 MPa FIHEIEE SR, ik
$£ 30 000 1 118 RS A 7 R 008 e 24 ot 92 o) il 9 vk
AAEECh 315 AR ILER T,

x7 SHBRINIEZESHEER

Table 7 Optimization results of the extraction of aminopeptidase

R T2 B

SR T /mL S /U SV 5B i /mg

Lt i 3% /(U/mg)

Ml 5%/ %

I A R

K IETR 710 12 0751.6 3 854.857 31.324 100 0
XK AHHE L 500 86 991.1 420.469 206.890 72.04 6.605
ikl 166 81 177.6 312.501 259.767 67.23 8.29
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22 W A4 . ICG aims to gather leaders, researchers and professionals in  ‘omics’ research focusing on human

health, animal and plant science, including agriculture and related fields, to share their thoughts and discuss the implications

of the latest developments in genomics. Since its inauguration 10 years ago, ICG has proven to be one of the most dynamic,

enthusiastic, and enjoyable international meetings that has not only focused on science, but also on cultivating a culture of

collaboration. The 10th Annual Meeting of the International Conference on Genomics (ICG-10) will be held on October 22—

25, 2015, in Futian Shangri-La, Shenzhen, China. ICG-10 will focus on recent breakthroughs and advancements in ‘omics’

research that will further transform scientific discoveries into better health, treatments and cures in the next decade. Topics

covered in this year’s meeting include clinical genomics, reproductive health, cancer, aging, metagenomics, orphan crops,

synthetic genomics, as well as bioethics and the social implications including the role of women and non—governmental

organizations. ICG—-10 will bring together the most influential intellectual leaders and top scientists, as well as cover the

hottest topics and the best practical applications.
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