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Study on fermentation control study for leucine aminopeptidase
production by Bacillus subtilis ZH-Zj016

WANG Xiao-dong, TIAN Ya-ping"

(Key Laboratory of Industrial Biotechnology, Ministry of Education Jiangnan University, Wuxi 214122, China)

Abstract: A leucine aminopeptidase producing strain Bacillus subtilis ZH -Zj016 was obtained by protoplast
transformation technology. Fermentation conditions of the strain were firstly optimized through single factor
experiments. Then a series of fermentation control strategies,such as the minimum dissolved oxygen control,
temperature —shift culture and cell permeability regulation,were performed and the optimal fermentation
conditions for 15L fermenter was confirmed as follows:.medium volume of 8L,initial pH8.0,7%. of inoculum
volume, agitation rate of 250~500r/min pressure at 0.06~0.08MPa,40% dissolved oxygen(DO) upholding (The
DO and agitation rate were coupled),ventilation volume of 1.2vvm,culture temperature at 39°C within 15h and
shift to 37°C thereafter. After fermentation for 28h,leucine aminopeptidase activity produced by the strain
reached 138U/mL,which was 21 times of the original strain.
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Fig.1 The fermentation curve of B. subtilis ZH-Z7j016 under
different temperature (residual sugar and aminopeptidase activity)
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Fig.2 Effect of initiation pH on AP production
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Fig.3  Effect of inoculum size on AP formation
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Fig.4  Effect of the minimum dissolved oxygen on AP formation
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Table 1  Effect of surfactants and osmotic pressure on cell
permeability and AP activity
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Ulgit i ik (%)
I 0.75 1.05 106.56
jtééﬁﬁ Tweeen 80 1.5 2.32 113.11
2.25 2.18 100.82
N 0.1 1.25 100.68
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0.3 1.90 97.43
o 0.03 0.18 100.02
BHE‘VT;EE CTAB  0.06 0.12 98.68
0.09 0.08 97.21

5 0.92 98.92

BIE NaCl 10 2.58 99.31
15 2.48 99.53

X - 0.06 100
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R AE R BRI FEAT 13h . RIS T BARATG 2 THI v 1
771 Sz NaCLAS 20 i AR A B AU 1 83 5 AE T, 7531358
re R R B H SR A — 2 AR B2 )5 (lehd , 43 il i
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Table 2 Effect of surfactants and osmotic pressure on the

secretion of AP

A ISR B (/L) S KBRS (U/ml)

0.75 132
Tween 80 15 138
2.25 124

0.1 22

SDS 0.2 17
0.3 11
5 119
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15 120
Xl 0 125
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WRBE N 1.5g/ L), SN BE3T Ik 21 B K AH A 138 U/mlL,
JIT Lk FE Tween 801 Sy i -7 41 M 3 3% M 420 o HLIL R
TN K 1.5¢/10
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Fig.5 Batch fermentation of AP production by B. subtilis
ZH-Zj016 cultivated at 37,39°C and temperature—shift conditions
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Fig.6  The fermentation curve of B. subtilis ZH-7j016

Vol.34,No. 08,2013

M6 pH I 7T F H, #E15h 2 11, BE 5 B 11 2
Ko pHASHT R B4, Ui H B A A HE R B Vi S T R i
WL =L k. s b S EENEA
I S EURE S B A 5 1 AR K R IR A R O e ek R
30 TP 25 DA BRI s i, e R G P R T O
MRIVELYA , TS I 22 v v 71 LAV BR VAR . B9 97 15h )5,
I IS R AR AN B 1, pHIBE W T, G I 9 VR 35 W Ve
o RIE2ThEE RIN, B. subtilis ZH-Zj01677 552 BR A,
SR M 138U/ /mL, 42 H R AR 2145 .
3 it

0 3o R A TR AR B A 5 AR K T R PMA —-BSAP#: 1k,
B S ZE AT R Zj0 16, 3RAT - ARIBEHAL F2 T =i 11
SR B AR ZH-Z7j016, Xt LRI A W 4110 5 1 SLR P
TR A AT T 9 o FENENG ACSPAH M IR S0,
By BEAR I B IR S E IR B IR A LG, R R I 4 T
10% , FLAT BRAG A AS 32 v 25 77 0 5 ok /b O e el i
LB ML S0 AL I 7RIS IR 16053 NS Hi Tween 80
SRR Al I 35 e, Rt T P TR R RE S i v
T B IR IR v T B 1 T s 3 3o A e AU 11
FIFFC, PEAS T Ml B3 (R0 17 80T 5 SR v 45 iR i 40 K1
@0%) , T T BRACHEFE MM TT L A . WX — R
BRI R B A AT S 42 I S s R e 445 ORI i e v
IR 138U/mlL, Ay K B R FMASE TV Ak A i 45 3= A1) 3 T
R Uf 1y 384

£ % Uk

[1] Jia H, Nishikawa Y, Luo Y,et al. Characterization of a leucine
aminopeptidase from Toxoplasma gondii[]]. Mol Biochem Parasit,
2010, 170(1):1-6.
[2] Narayanan SS, Ramanujan A, Krishna S, et al. Purification
and biochemical characterization of methionine aminopeptidase
(MetAP) from Mycobacterium smegmatis mc2155[]J]. Appl
Biochem Biotech,2008,151(2/3):512-521.
[3] Matsushita — Morita M, Furukawa I, Suzuki S, ei al.
Characterization of recombinant prolyl aminopeptidase from
Aspergillus oryzae[J]. J Appl Microbiol ,2010,109(1):156-165.
[4] R B, RRE. KRG RAKBYEAFR] RL R,
2000(1):28-30.
[5] Shen Y, Wang I, Lan D, et al. Biochemical properties and
potential applications of recombinant leucine aminopeptidase
from Bacillus kaustophilus CCRC 11223[]]. Int J Mol Sci,2011,
12(11):7609-7625.
[6] Wickstrom M, Larsson R,Nygren P,et al. Aminopeptidase N
(CD13) as a target for cancer chemotherapy[J]. Cancer Sci,
2011,102(3):501-508.
[7] Zhang SC, Martin E, Shimada M, et al. Aminopeptidase
substrate preference affects HIV epitope presentation and
predicts immune escape patterns in HIV—infected individuals|J].
J Immunol, 2012, 188(12):5924-5934.
[8] Waditee—Sirisattha R, Hattori A,Shibato J,et al. Role of the
Arabidopsis leucine aminopeptidase 2[J]. Plant Signal Behav,
2011,6(10):1581-1583.

(T# %2007 )

201345 584 195



J@étﬂ@l’&

A T

Scence and Technology of Food Industry

1555 o1 SN LE g AV = T 73% 67 % F146% .

RN, BT R A 25 T R i L B R A A, T
DA AR HE 23 A2 77 B AS « LA 1000kg J5 Rk A= 77 2F P B2k
Al 5 ARV BT A FH v O B 1 B R I AR T R 1) AR Sy
3500~4000 7T , 1M] A B v T 5 i il i) e A4 2 JL -+
TGo i b, B IR R IRV T 45 A A SR AR 77 i T
A A L LA v o HLpE A

&% 3Tk

[1] F B #& % &8 2 M. 2012-20164F F B 7122 647 k3%
P BT TR AR Z]. 2012.

2] #EE. ¥ B Rk A6 IR B AR AR 5% T kA
#,2012(3):43-46.

Bl #AZEE. ¥ BE =K ARSHEZHAR] FEREFIR,
2010,10(5):1-4.

[4] 28R, B afss, Bk h) & 1ok BoH B kR Be ad BF
[J]. ¥+ Bk ,2006(10):45-48.

[5] RIEA, HAEE, FNEF. B A Sh sk BH o9 B &R ARMEI
[J]. AHAAE A e & ,2000(6) : 37-40.

[6] & ¥ . 4 M Rk 2R AR #8835 R AL 2 W AT R D] T
M A B T K % 2007.

(7] % Tk, S34E, 5 B 5. PER3.02Kk B AT ARG
FHEQBEHLEF) T EA%S,2005(3):15-18.

8] Mih %, GEX, ZEH F EhuwERa8mENNRS
] T &,1994(1): 1-6.

[9] #kAR . b & =3 K E LM b7 P B4 Tk b ik,
2000:27-30.

I+

[10] ki B 38 A4 52 B 50 FF . SBIT 10317-1999% & B4 & 710
E[S). AT P BARA B RAL, 1999.

[11] & F L, iK%, 18 &R, Bk K AL B G 4 & R ok Bod
A R[)]. B e T Ak AR, 2003,24(3) : 53-55.

[12] Kurozawa L E,Park K J, Hubinger M D. Optimization of the
enzymatic hydrolysis of chicken meat using response surface
methodology[J]. Journal of Food Science,2008,73(5):405-412.
[13] & BAR AR EE RE R 2. GB/T 22492-2008 K & Ak 4>
[S]. L7 : P B A7 Ak, 2008.

[14] SR RE. FO R @Rk R RM]. H =5k b7 A5 d
#AE,2005:92-121.

[15] Su Guowan, Ren Jiaoyan, Yang Bao, et al. Comparison of
hydrolysis characteristics on defatted peanut meal proteins
between a protease extract from Aspergillus oryzae and commercial
proteases[J]. Food Chemistry,2011,126:1306-1311.

[16] & Bt F. 2 E R AT AL = ) &2 P AARBEA[D]. )~ M 2
AP T K F,2007.

(17] B #RAL. & A0 &3 b 2 R B o & K B 2 F Kok )
J T m AR EALH B AD]. )~ M« 4 2T K 5, 2010.

[18] B2 AiEm], B A, kS R E TR & ikek 5Tk 09 AT 5T
)] &5 A BT 1k ,2009,35(12):107-113.

[19] Z= 42, AR 0, ARG, 5. Rl R A R B A = 4 W&
A5 F BAkS,2008(12):84-87.

[20] ZH T, K 2% @ 69 Bk K AEA = M) 0 BAL E M A BE R
[D]. S~ : &5 T X 4 ,2003.

[21] RR3%. BL& G B F A T Fh ik B R B RRAT (D] ki
v ARk X 42,2005,

1111111111111 -1 1111111111111 1111111111111 1@ - - -

(E#BEFI1957)

[9] & R A&, P4 555808 AU B0 AP £ Bl & 5 R[], B R
HihE 4 E,2010,12:1408-1410.

[10] Matsui M, Fowler JH, Walling LL. Leucine aminopeptidases:
diversity in structure and function[J]. Biol Chem,2006,387(12):
1535-1544.

[11] Rao MB, Tanksale AM, Ghatge MS, et al. Molecular and
biotechnological aspects of microbial proteases[J]. Microbiol Mol
Biol Rev,1998,62(3):597-635.

[12] Terenius L, Sandin J, Sakurada T. Nociceptin/orphanin FQ
metabolism and bioactive metabolites|J]. Peptides,2000(21 ),7:
919-922.

[13] Goldberg AL, Cascio P,Saric T,et al. The importance of the
proteasome and subsequent proteolytic steps in the generation of
antigenic peptides[J]. Mol Immunol,2002,39(3/4):147-164.
[14] Toldra F, Aristoy AC, Flores M. Contribution of muscle
aminopeptidases to flavor development in dry—cured ham[J]. Food
Res Int,2000,33(3/4):181-185.

[15] ZABEAL. BAKERBLEZOR G R ()] Ron 5 255 ,2007, 11:
36-39.

[16] 42347 , & -, S0 BL 4R, A& 32 5 T04F | L H RUKR B £ K
BREsBEGFH AT £ T kF3E,2008,4:

200 5013 %8m

149-151.

[17] 8T #, B E-F. ZIkEEL b & B EKEX S5 B
FEOWBR[]]. R sE AmHE AR FIR,2011(1):101-105.

[18] Wang F, Ning Z, Lan D, et al. Biochemical properties of
Bacillus

stearothermophilus and potential applications in the hydrolysis of

recombinant  leucine  aminopeptidase Il from
Chinese anchovy (Engraulis japonicus) proteins[J]. J Agric Food
Chem,2012,60(1):165-172.

[19] Carroll RK,Robison TM, Rivera FE,et al. ldentification of
an intracellular M17 family leucine aminopeptidase that is
required for virulence in Staphylococcus aureus[]J]. Microbes
Infect,2012(14),11:989-999.

[20] Maggioli G,Acosta D,Silveira F,et al. The recombinant
gut—associated M17 leucine aminopeptidase in combination with
different adjuvants confers a high level of protection against
Fasciola hepatica infection in sheep[J]. Vaccine,2011,29:9057—
9063.

[21] 3K, S feth, 40, 5. S AR RAKERE B R fe ol R R e o
#FAR R LA AE]]]. P B bR R m s 2 &,2011(2):163-167.
[22] FRAFR, KA S5, 445, AL I T iR f 3t R[M]. .
B F A B AR, 2001





