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Targeted Integration of Glutaminase Gene g/s4, with High Activity into the Bacillus subtilis BJ3-2 Chromosome

LU Biao, WU Yong—jun*,

(College of Life Science, Guizhou University, Guiyang

LIU Yan-min, WANG Ya-juan, TANG Xue

550025, China)

Abstract: With gis4, in BJ3-2 as the homologous sequence, glutaminase gene gls4, with high activity was targeted and
integrated into the Bacillus subtilis BJ3-2 chromosome by constructing a single-exchange integrative vector. A recombinant
strain BJ3-2A, was obtained with good genetic stability. The results of detection showed that glutaminase activity in the
recombinant strain was 3.36 times higher than that in the original strain BJ3-2. The amino acid contents in douchi fermented
with BJ3-2A, and the original BJ3-2 were measured, and the results showed that glutamate content in fermentation products
from the recombinant strain was increased by 12.8% as compared to that observed with the original strain. All the analyses

show that B. subtilis BJ3-2 is transformable as a RecE" strain and that glutaminase gene g/s4, can be highly expressed in the

BIJ3-2 chromosome, thus improving the flavour of douchi.
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Fig.1  Diagram showing the construction process of a single exchange
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1.32  PCR 51t

& glsd, H R P B Bk 51 0 CF I 2635 g V) 47
M, T, Pgsa-F: CGCTGCAGATGCA GTGCATTG
AAACAAAC (Pst D) ; Pgsa-R: CGAAGCTTCGGGCA
TGCATGCTCCAACCTTCTTG (Hind III) .

% pMD18 ik L Amp FEN K glsA, BER 7513115
¥, Pamp-F: GCAAGCTTATGAGTATTCAACATTTC

(Hind 11D ; Pgsa-R: CGAAGCTTCGGGCATGCATGC
TCCAACCTTCTTG (Hind IID) .

% pET28b % & I kan 2 R[5 51 ¥ 11 5] ¥, Pkan-F:
CGGGGTACCCATGAGCCATATTCAACGGG (Kpn1)
Pkan-R. GCTCTAGATTAGAAAAACTCATCGAGCATC (Xba D) .
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Fig.3  PCR amplification of the genes gls4,, gls4, and kan from

recombinant strain
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Fig4  PCR amplification of the gene kan from recombinant strain
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Tablel Comparison of enzymatic activities between BJ3-2 and BJ3-2A,
JH TR BJ3-2 BJ3-2A,
ODsy0 1.030 1.085 1.215
fitgE 71 1 (Ulpg) 29.47 99.10

Xof AH [F S 92 46 1F T 1) BI3-2 T4k [z BI3-2A, H R
Bacterium Glutaminase Assay Kit 175 & Bt L B S /7,
SERIAR 1, PIPRBE RS 7190 508 29.47. 99.10 Ulug,
HE RIS /152 BI3-2 B RRM 3.36 1.

24 KESHERIERGE

K2 LEHEERIENL

Table2 Comparison of amino acid composition and content in douchi
fermented with different strains

RIS F /% Asp Thr Ser Glu Gly Ala Cys Val Met

BJ3-2A, 3.37 093 0.87 7.16 125 143 035 1.89 0.90

BJ3-2 338 098 093 635 1.25 139 037 1.81 0091

WHRIRSH /% Tle Leu Tyr Phe Lys Pro His Arg &ig
BI3-2A, 1.55 254 132 199 224 144 057 152 29.87
BJ3-2 150 245 128 193 215 1.43 0.58 1.57 28.86

X BI3-2A,. BI3-2 [ B R B =) 3 Il i AT R R
TN, R 2, WIRREET ) 17 P R
AR T EABONHERZL (P <0.05) , BI3-2A,
B RLE BI3-2 Bk A 12.8%. 3T RN 58 A K glsd,
AR, BEMEEEERS, ERBEECNS
A, HNRERESERER.
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VA7 I RO B 2 AT B BI3- 23R4T Y (i 4 &,



144 2014, Vol.35, No.0l

E6oill=

XY TR

WESE T RE RS AR R BI3-2 8 R Ak HL B AT ()95 28 2H i
PEMIRecE B Pk, AT IE ik ()95 5 20 07 20t 30 G i ik AT o
&, N4 JE R F) V5 B 20 B{Red/ET 5 4 52044 77 v o B
£ i 0 R R B A

J DR 2 0k 7 W i M A 4G 0 B 8 I R A5 M SR TR B
TR XA S g SRR R g i
B DR 55 AT o S50 IRA5F 1 HE 4H TR Bk BI3-2A, BUE
¥k BI3-2 M gls4 FE RV BUERE H N 1A glsd, F1 1 A4
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J& i %o Ll mT DA H 4 T R 1 45 S B L S 0 LL s
PR = 2.36 fir o DR GTE 20 HL A 5 DR 3R A I 0 A
W glsA, LRI Re e 1 508 E 71, 10 glsd, 2R 2
15 W BESE 10 glsA, 19 1.36 5. LA %: glsd, 3ERIAE
AR BE T R IA A E IR e TS T, (H LR R
B R L AR 1 22 /D 47 7 38 Ik XA e 25 Uy 2RIRAIE . S
55 R FH A ¥ BB 1 07 20K gls A, FE DRI BE B Nl B 28 R AT
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