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Screening, Identification and Fermentation Optimization
of Aminotransferase-producing Strain

WANG Jing LI Jiang-Hua™ FANG Jun LU Jian DU Guo-Cheng CHEN Jian

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

Abstract: A strain named as WJ44 with capability of producing branched-chain aminotransferase was iso-
lated from the soil, the enzyme activity is especially high when used leucine as a substrate. According to the
physiological characteristics, biochemical characteristics and 16S rRNA sequence of WJ44, the strain was
identified as Bacillus cereus. The optimal carbon source and nitrogen source were also determined as 20 g/L
glucose, 15 g/L tryptone and 5 g/L beef extract, respectively. The optimal proportion of other component in
the medium is corn steep liquor 15 g/L, KH,PO,3 g/L, MgSO47H,0 0.5 g/L. The optimum original pH
value is 7.0, the cultural temperature is 37°C, liquid volume is 20 mL/250 mL, the shaker’s rotating speed is
200 r/min. The highest leucine transferase activity of 45.787 U/mL was achieved after 10 h under the opti-
mal condition, and the dry weight of cell is 8.643 g/L, increased by 54% and 10% respectively. This result

shows that WJ44 is a branched-chain aminotransferase-production strain with fine capability.
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(Branched-chain Aminotrans-
ferase, BCAT, E.C.2.6.1.42)

o- - P} o-
[1]

2 B3l

[4] [5] [6,7]
b 50 b
BCAT vV ,

[8]
BCAT
(-1 BCAT
. Seren

(Staphylococcus carnosus), Mireille
81 (Lactococcus lac-
tis) ,

BCAT ,

1 #R5T%

1.1 ##

1.1.1  t#.

1.1.2 55 (g/L) 10,
5, 5, 5, NaCl 5, 20, pH

7.2 :

(g/L) 20, 10,

MgS047H,0 0.5, pH 7.2

25, KH,PO4 1,

113 HERMNEWER: 0.1 mol/L,
0.1 mol/L, 5’- 0.1 mmol/L,
MgSO,47H,0 1 mmol/L, 10% pH 8.5

1.1.4 FEKF:

, -
, 50 Sigma

1.2 MEFRZE

121 ARE: (2]

1.2.2 HHE: (3

1.2.3  «o-F@E: HPLC 20RBAX SB-C18
(4.6 mmx250 mm, 5 pm) 90%

(NH4),HPO, (0.01 mol/L) 10% ,

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

1 mol/L pH 2.7 20 pL,
1 mL/min, 210 nm
124 BEFENEIME: 5mL 5 mL
, 0.5 mL 2% ,
37 1 h, 0.5 mL 10%
, 1 pmol
1 U
125 BERFERNE: 10 mL
, 2 65
s 600 nm
ODgqo ODqo >
—ODyo , Ty =
2.7811x+0.3663, R>=0.991

1.3 ZHRERERIETEEIRIE

(4] ( 10%
) , 37 24 h
R R 10 mL
R 5mL
37 6 h,

Q- s

14 FEHBEKRHNEE
1.4.1 T4 EWE:

24 h
[15] Quanta 200
142 HBEUHFENE: ()
1.4.3 DNA AJ32ENFA 16S rRNA HJ PCR ¥ & K FF
FI B E - DNA [16]
PCR 16S rRNA ,

27F  5'-AGAGTTTGATCCTGGCT
CAG-3"; 1492R  5'-TACCTTGTTACGA
CTT-3" PCR 94 4 min; 94 50 s,
60 90s,72 60s,25 ;72 10 min

36 uL, Taq  Buffer 5 pL, 2.5 mol/L
dNTPs 5 pL, 1 puL, Tag 1 pL 1%

, EB ,

DNA PCR PCR
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144 FHHMOSMMAZLESHBIHE: 2 um~3 pm,
GenBank GenBank 0.8 um~1.0 pm
16S rRNA ,
Clustal X [17] F1 W44 FEERRYRDIEFE

? Table 1 Substrate selectivity of WJ44
MEGA3.1 Neighbor-Joining

[18]

Branched-chain amino acid Enzyme activity (U/mL)
1.5 ia‘%ﬁff L-Leucine 29.703+0.621
37 L-Isoleucine 12.127+0.532
L-Valine 10.950+0.517
14h~16h, 3% 10 h
25 mL/250 mL, 200 r/min 222 HEALHEE: W44
1.6 FEEEMHRIMRK 2, 15 ~50
( ) 34 ~45 pH 5.5~11.0, pH
( pH ) 6.5~7.5, 7%
, 2.2.3 DNA HY$2ENH0 16S rRNA B PCR ¥ & & 5
, 3 HIl B9 ZE - DNA 25 kb,
50~100 PCR 1100 bp  16S rRNA
2 HREWR 224 FRMAWBRAGREMOME: Wi
21 NHEEBRBEHBEEEORIL FQBNA - (GenBank
274 , EU409110) GenBank 16S rRNA
14 , 1 ,
W44, 16S rRNA
1 (1 W44
2.2 FEESE R WI44 BIEE (Bacillus sp.) , Bacillus
2.2.1 WJ44 BIFESHEFAE: , cereuis 99% WJ44 Bacillus
37 24 h , cereus ,
s 5 mm~8 mm [ W44 (Bacillus
, 3~5 , cereus)

T2 WJ44 BETRAE 451

Table 2 The physiological and biochemical characteristics of WJ44

Characteristics Wi44 Characteristics Wi44
Lactose +* Rhamnose -
Fructose - Dextrin -
Xylose + Glucose produced acid +
Galactose - V-P +
Sorbitol - Contact enzyme +
Sorbose - Utilization of citrate solution e
Tyrosine hydrolysis +* Denitrification +
Sucrose +* Gelatin hydrolysis +
Maltose +* Amylohydrolysis +
Arabinose - MR +*

+: 5=

+: Positive reaction; —: Negative reaction
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[ Bacillus mycoides EU221418
_|: Bacillus samanii EU240368

Bacillus pseudomycoides AM747227

Bacillus sp. AB330405

Bacillus anthracis AM747220

Bacillus sp. EU037271

WJ44 EU409110

Bacillus cereus AB244478

Bacillus weihenstephanensis EU326487

Bacillus subtilis EU024822

L Bacillus licheniformis EU368179

Bacillus mojavensis AM932273

Bacillus pumilus EU368170

Bacillus megaterium EU368168

0.04 0.03 0.02

B1 WIHMEKSFRFEAREXEKNRZTLER
Fig. 1 The phylogenetic tree of WJ44 and some strains of Bacillus sp.

2.3 IEFE S X EEERY R

2.3.1 RIEXFEERYSZN: 5
(20 g/L),

(7.872 g/L+0.115 g/L),

(32.643 U/mL+0.754 U/mL) 2 s
10 g/L~40 g/L ,
, 20 g/L
10 135
9 |
130
8}
7t 125
% 6t 120 é
G =)
= =
8 4t 55
m
3t 10
5 | —z—DCW
. —#— BCAT 15
0 - - - - 0
10 20 30 40 50

Glucose (g/L)
2 HEBRENEAE KN~

Fig. 2 Effects of different concentrations of glucose on cell
growth and enzyme production
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, 20 g/L
2.3.2 RIBRMFEEERIEIE: 9
( 10 g/L

, (32.036 U/mL+0.445 U/mL)
(29.657 U/mL+0.635 U/mL) , (
)

, 15 g/L

15 g/L
3 (5 g/L)

> B

38.643 U/mL+0.625 U/mL
233 EREXMFEERISMG:

5 g/L~15 g/L

15 gL

© FERFERMEMARAATIKSHIEST http://journals. im. ac. en



1345
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25

E 3 EBFRKEXNEARERTIATENZI
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135
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Fig. 3 Effects of different concentrations of tryptone on

cell growth and enzyme production
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Corn steep liquor (g/L)
El4 FEXE
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.
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Fig. 4 Effects of different concentrations of corn steep

liquor on cell growth and enzyme production

2.3.4 KH,PO, 3 F=EERY S0 : 5
KH,PO, 5g/L
3 g/L
KH,PO, 3g/L
2.3.5 MgSO,7H,0 4 F=EgAY £ M :
0.7 gL ,
0.5 g/L (
MgS0,-7H,0
24 BEFFHFFEEERIF
2.4.1
« 7, pH 6.5~7.5
7.0 ,
pH

pH 7.0

6),

1IEFEE pH EXFEEAIRM.

PH

10 ¢ :
9t J
8 t ]
7 I -
S o6t
@ 4
= O ]
8 4t
N ]
) —ia— DCW ]
L —&— BCAT
0 L L 1
1 3 5 7 9
KH,PO, (/L)

5 KH,PO, iR E X B (R4 <70 7= B BY 52 i
Fig. 5 Effects of different concentrations of KH,PO4 on

cell growth and enzyme production

45
40
35
30
25
20
15
10

BCAT (U/mL)

10 1 1 45
9t 4 40
81 135
Tt 130 _
~ 6l =
) 125 E
2 51 =)
5 120 2
Q 4r 2
115
3 L
2t —a—DCW 110
1} —&— BCAT 15
0 0
0.1 03 0.5 0.7 0.9

MgSO, 7H,0 (¢/L)

6 MgS0,7H,0

23 FONE R Ne RS it T EA)

Fig. 6 Effects of different concentrations of MgSQO47H,0

on cell growth and enzyme production
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Fig. 7 Effects of different pH on cell growth and enzyme

production
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Fig. 8 Effects of different liquid volume on cell growth and Fig.10 Effects of different cultural temperature on cell
enzyme production growth and enzyme production
2.4.3 EXRFERERIEHMW: 2.5 EMRAFEFEGEHZ
150 r/min~220 r/min R >
s 240 r/min ( 11) 10 h BCAT
(9 200 r/min 45.787 U/mL%0.584 U/mL, 1.54
, 200 r/min 8.643 g/L+0.187 g/L
9 7 50
8 445 10 r 4 50
7t fff?f‘ 140 9 | | 45
] 8t 40
6k 35 -
: 30 7t T35
S st E
g 25 = 5 6t {13 3
2 4 < E) E
A 20 g = 5} 125 2
3 s © 5 <
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10
3t 115
| —4— BCAT | ; —6—DCW .
0 ; ; : : 0 —&— BCAT
150 180 200 220 240 l 173
Shaker’s rotating speed (r/min) 0 R 0
0123456 78 9101112 1314

Bl O 32 B B i A R0 P O 20 ‘&)

Fig. 9 Effects of different shaker’s rotating speed on cell 11 WJ44 1215 % BE o fh 2%

growth and enzyme production Fig. 11 The fermentation curve of WJ44
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WJ44,
29.703 U/mL+0.621 U/mL WlJ44
DNA, PCR 16S rRNA ,
GenBank ,
, (Bacillus
cereus) ,
20 g/L 15 g/L 5g/L
15 g/L KH,PO,3 g/L MgS0O47H,0 0.5 g/L,
pH 7.0, 37 200 r/min 20 mL/
250 mL 10 h

45.787 U/mL+0.584 U/mL,

5 % ¥ B
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