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Metabolism of Escherichia coli is interfered by Bacillus subtilis
glnA gene
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Abstract: A recombinant strain Escherichia coli DH5a(pMD19-gInA) including Bacillus subtilis gInA gene was constructed.
Capillary electrophoresis and nuclear magnetic resonance were used to determine qualitatively the product of transformation
by recombinant strain, and the relative level of mRNA expression of gInA was also determined by fluorescence quantitative
RT-PCR. Subsequently, SDS-PAGE (polyacrylamide gel electrophoresis) was used to analysis the relative level of protein.
Surprisingly, there was no increase of glutamine production in this recombinant strain, but an obvious increase in the GABA
(y-aminobutyric acid ) production. It was showed in the experiment that protein expression of the glutamine synthetase did not
increase, although gInA gene can be transcribed normally in this recombined strain. The phenomenon of exogenous gInA gene
interfering metabolism of Escherichia coli was worthy of further study.
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, , 51°C 1 min, 72°C 2 min, 30 ; 72°C 10 min
tRNA ) 1.5.3
, PCR 50 uL, 1% ,
R TaKaRa DNA R
y-
glnA , , glnA 1.5.4 pMD-glnA
, PCR pMD-19T
, Y- 16°C E. coli DH5q,
100 pg/mL Amp LB ,37°C

1 MR5F#

1.1 BEMERKN

168 E. coli DH5a
; pMD-19T TaKaRa
12 TEBEANZE
DNA SalT kpnlI RNA
Taqg DNA RNAiso One Step
SYBR® PrimeScript™ RT-PCR DEPC
TaKaRa
1.3 EFERIAT
Oxiod ;
IPTG X-gal .
1.4 14z
Bruker Avance DPX 400

; ZE[E Millipore 24 & (1B 41
& H1 kI Waters Quanta 4000 .
1.5 FHRRAIIE

1.5.1 Bacillus subtilis 168
[10]

DNA

1.5.2 Bacillus subtilis 168 gInA
B. subtilis 168  gInA
Accession No. NC 000964.2),
glnA
300 bp, t
P286 5'-TAGTCGACTAAACAGATTCTGGCGAA
AG-3', Sal I , P287
5'-CGGGTACCCATAGAATTATTAGTGAC-3',
Kpn I , 1722 bp,

(GenBank

Primer 5.0

B. subtilis 168  DNA s P286 P287
PCR PCR :95°C 5 min; 94°C 1 min,

> >

Amp LB

, SalT Kpnl

1.6 EHE Bk ERFIEGREE L = 80ta

, 4000 r/min 10 min,
, 2 (5¢g/L
, 6.33 g/L NH,CI, 10 g/L ),3h 7h
12 000 r/min 3 min ;
pH 7.2 >
5.35 g/LNH,Cl 8.45 g/L 22 g/L ATP,
37°C 15 min 30 min
Fmoc-Cl /
20 min, , ,
/
1.7 glnA EEFREE8IEN
1.7.1 RNA
RNA RNAiso E. coli
DH5 (pMDI19-glnA) E. coli DH5 (pMD19)
RNA RNA
DEPC(0.1%) 37°C 12h , 1x10°Pa
30 min DEPC,
180°C 8h
1.7.2 RNA OD
RNA =(Az60—Aa2s0)* x0.04 pg/pL
1.7.3

b

: 5x PrimeScript™ Buffer(for real time)4 uL,
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PrimeScript'™™ RT Enzyme Mix I 1 pL, Random 6 2 é:g%
mers(100 pmol/L)1 pL, Total RNA14 pL,
20 pL,  37°C 15 min; 2.1 gInA EEH# PCR ¥ 1%
85°C 5s , PCR
cDNA -20°C glnA , 1% ,
1.7.4 RT-PCR 1700 bp ,
Primer 5.0 )
-3- 2.2 pMD-gInA ELHRAIHLETE
(gapA)380 bp , glnA Sal I  KpnI ,
435 bp (glnA-R, gInA-F glnA 1% ,
) , 1700 bp )
1 GenBank
E. coli DHSa(pMD19) E.coliDHSo 23 e i ikt EAEE KL W AG1E T
(pMD19-gInA) cDNA , glnA (0.1 mol/L)  SDS(1%)
gapA 3, ’
25 uL SYBR" Premix Ex Taq"™ (2><) 12.5 pL,
0.5 puL, cDNA 2 uL, ddH,0 9.5 puL Fmoc-Cl 7 (
PCR :95°C 305;95°C 10s, 60°C 20 s, y- )
72°C 20 s, 40 60°C , 1),
Rotor-Gene 1), ,
3000 , Comparative e
pendde @ 24 BUEMEHINERE
1.8 SDS-PAGE ’
S5mL 100 pg/mL Amp ’
LB , 37°C 220 r/min ’ "
1:50 100 pg/mL (D,0)é 2.909(2H,t,J=7.6,15.2Hz,H-4),
Amp LB 37°C ODyy=0.5, 2.192(2H,t,J=3.4,14.8Hz,H-2),1.796(2H,m,H-3)(  2)
PTG 0.2 mmol/L , ODgo=1 2.5 BHEEHRTHH=ENTE
12 000 r/min 3 min , ( pMD19-gInA , pMD19
), SDS-PAGE > Y-
(3
*1 BHWEEMERERMSIYEHE
Table 1 Primers of the target gene and house-keeping gene
Primer Length (bp) Sequence (5'-3") GC (%) Product size (bp)
glnA-F 20 TTAGCTCCAACTGATTTAGG 40 435
glnA-R 18 ATAGCCAGGAACAAGACG 50
gapA-F 21 CTGGTCCGTCTAAAGACAACA 47.6 380
gapA-R 20 ACGAACGGTCAGGTCAACTA 50
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Fig. 1 Capillary electrophoresis results of standard sample and the test sample.
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Fig. 2 Nuclear magnetic resonance spectrum of the test sample.
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Fig. 3 Capillary electrophoresis results of recombinant strain
transformation and recombinant strain enzyme conversion. The
relative areas of peaks are of the relative peak areas of GABA
and the subject.

Table 2 Relative expression of gInA detected by flourescence quantitation RT-PCR

Rep name GOICT Norm. CT Delta CT Delta CT Relative concentration Calibrator
pMD 13.54 15.41 -1.87 0.00 1.00 Yes
glnA 3.47 13.24 -9.77 -7.90 238.64
kD M 1 2 3
200 — [12] 2004
R Bacillus subtilis gInA s
[13]
Y- >
RT-PCR glnA mRNA R
glnA ,
E.coli DH5a(pMD19) glnA 238
SDS-PAGE
B4 EREFRIAR SDS-PAGE R ,
Fig. 4 Results of gene expression SDS-PAGE. M: marker;
1: E. coli DH5a; 2: E. coli DHSa(pMD19-gInA); 3: E. coli
DH5a(pMD19). >
3 itk | "
, [14]’

glnA
2002
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