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Cloning, Sequence Analysis and Expression of Glutamate
Dehydrogenase in Brevibacterium flavum GDK -9

DENG Pei-Sheng  SU Jing XIE Xi-Xian XU Qing-Yang CHEN Ning"

(College of Biotechnology, Tianjin University of Science and Technology, Tianjin Key Laboratory of
Industrial Microbiology, Tianjin 300457, China)

Abstract: The glutamate dehydrogenase (EC.1.4.1.4) gene which amplified from the genome of Brevibacte-
rium flavum GDK-9 by polymerase chain reaction was linked with pUCm-T for sequence alignment. Analy-
sis of gdh sequences revealed that the whole sequence is 1927 bp, only one ORF existed, which used ATG as
the initiation codon and coded a peptide of 448 amino acids with a calculated molecular weight of 48 kD.
The comparability between the cloned gdh sequence to the reported sequence is high to 99.55%. Only the

1190™ base mutation (C — A) lead to the change of amino acid sequence (Thr — Asn), the others are not. The

recombinant plasmid pXG was then transformed into E. coli XL-Blue and Brevibacterium flavum GDK-9
which was induced by IPTG. SDS-PAGE analysis revealed that there was a clear induced protein band with
molecular mass of 48.7 kD on expected position. Standard glutamate fermentations indicated that although
the level of GDH increases the intracellular glutamate pool, the level of GDH has no influence on glutamate

secretion.
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Tablel Thestrainsand plasmidsused in thiswork

Strains and plasmids Characteristics Sources
Strains
E coli XL-Blue SupE44 hsdR17 recAl endA1 gyrA96 thil relAl lac™ F’ Stored in this lab
Corynebacterium glutamicum ATCC 13032 Wild Type Stored in this lab
Brevibacterium flavum GDK-9™ FAR KM® GL® SG* Stored in this lab
Plasmids
pUCm-T T-vector, 2.7 kb, Amp® , lacZ TaKaRa
pXMIJ19 C. glutamicum E. coli shuttle vector, plac, lacl® Cm® Stored in this lab
pUCGL 1.9 kb PCR fragment containing GDK-9 gdh gene in pUCm-T This study
pUCG2 1.4 kb PCR fragment containing GDK-9 gdh gene in pUCm-T This study
pXG 1.4 kb PCR fragment containing GDK-9 gdh gene in pXMJ19 This study
1.1.2 i#EFE: LB 37 g/L
91 g/L 122 AEEBBESEEEEgIhRPCRY 1.
GenBank Corynebacterium glutamicum ATCC
100 pg/mL, 30 pg/mL 13032 , Pl P2 P31,
1.1.3 k- , T4 DNA , Taq Hind Xba ( )
DNA TaKaRa ; DNA P1 5-TGCGTTGTTCTAGCTAGCCTC -3';
P2 5'-GAGAAGCTTGGGAACGAGGAAATCA
; IPTG X-gal TGAC-3';
P3  5'-GAGTCTAGAAAAGCGCAGGGGTCTT
: SDS ; AGAT-3';
B- Elmerk . Tris  Sigma P1/P3 Brevibacterium flavum
. N, N'- Fluka : GDK-9 gdh ; P2/P3
Oxoid ; GDK-9 95°C 3 min;
: 94°C 1 min, 58°C 1 min, 72°C 1 min, 30 ; 72°C
10 min DNA
12 F

1.2.1 PCRSI¥I&HK:
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123 AEBRIRESEgIhERFEMTESMF: PCR
1.0% ,
DNA
, PCR ,
E. coli XL-Blue IPTG(24 mg/mL)
X-gal(20 mg/mL) Amp'(100 pg/mL) LB
37°C 16 h, PCR,
, pUCGI
pUCG2, pUCGI
124 EFiHgdhERE RIEFHIKEIEE: Hind
Xba pUCG2 pXMJI195,
, DNA

pUCm-T

, PCR
(61 pXG
125 HHEAGEMREMEABTERHFTSER
o pXG E. coli
XL-Blue E. coli
XL-Blue (n 30 pg/mL
LB , 37°C 200 r/min 16 h
1% LB , 37°C
ODgpo~=0.6 IPTG,
0 mmol/L 0.2 mmol/L 0.4 mmol/L
0.6 mmol/L 0.8 mmol/L 1.0 mmol/L,
IPTG 0.8 mmol/L, 6h ,
SDS-PAGE 18]
126 HEBEHE GDK-9 BB E:
pXG Brevibacterium flavum GDK-9 |,
[9]
127 AREBREEY SRR
B2 m:

pXMI19

PLERABALR

GDK-9
GDK-9 (oy, 15h

386

N A S RD S W §
AACGCTTCGCGCGATTCCTGGAGCTTCGAGTACAACGACGAGCGCCTCCAGGTGATCATG

GDK-9

(mmol/g[dry wt])
[11]

GDK-9 DNA ,
P1/P3, 1.9 kb
DNA PCR pUCm-T

E. coli XL-Blue,
X-gal(20 mg/mL)

IPTG(24 mg/mL)
Amp'(100 pg/mL) LB

37°C 16 h, PCR,
Xba ,
pUCG1
P2/P3, GKD-9 DNA
PCR 1.4 kb DNA ,
pUCm-T , pUCG2
22 AERRSEER gdh F5I5H
pUCG1 2 ,
, 2
1927 bp, ) 1 ORF
(1344 bp), ATG, TAA
8 bp
AGG ORF 448 )
48 kD Corynebacterium

glutamicum ATCC 13032(gdh)
1 , 99.55%, GDK-9  gdh
6 , 1
, 1190 C A,
T( ) N(

23 WA gdh EEMEHRNWE

Hind Xba pUCG2 ,
1.4 kb pXMJ19
, E. coli XL-Blue,
405
EYNDET RTLIOQV I M

ATCC 13032 AACGCTTCGCGCGATTCCTGGAGCTTCGAGTACACCGACGAGCGCCTCCAGGTGATCATG

N A S RD S W §

386

E Y T DE RL QV I M

405

1 MR EExEE R

Fig. 1 Theresult of sequence alignment
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LB ’ kDb 12 3 4 5 6 7 8
2, 94 —
pXG E. coli XL-Blue, 67 —mg
XL-Blue(pXG); Brevibacterium fla- 43 ——
vum GDK-9 GDK-9(pXG)

3() ——

kb
20 —w——

10.0

. g

6.0

30 IPTG ( /L) 0 0.2

40 (mmol/L) 0.2 0.4 0.

3.0

. 3 SDS-PAGE ##thEHEHFKIX

- Fig. 3 SDS-PAGE(10%) analysis of expression of the pro-
2.0 tein GDH

15 Note: 1: Protein marker; 2-7: E. coli XL-Blue (pXG) induced by

IPTG from 0 mmol/L to 1.0 mmol/L; 8: Non-induced E. coli

1.0 XL-Blue (pXMJ19).

25 ARRBBREMEISERBRISVERMABASTR

- s " XG Brevibacterium flavum
2 PCR F=IIRAgHEEERS ik B R pUCG2 A pXG P
Eﬁtﬂgﬁﬁ GDK-9 5 N
Fig. 2 Agarose gel electrophoretogram of PCR product GDK-9 GDK-9(pXG) R
and restriction endonuclease digested plasmid pUCG2 and
pXG 2 i
Note: 1: 1 kb marker; 2: The plasmid pXG digested by Hind +Xba 19 mmol/g(dry wt),
; 3: The plasmid pXG digested by Hind ; 4: The plasmid
pUCG?2 digested by Hind +Xba ; 5: The plasmid pXG digested
by Hind ; 6: PCR product of gdh from GDK-9. ’
GDK-9(pXG) GDK-9,
24 BEMMEMEXNBTEPBIFRIE
SDS-PAGE 3 s >
IPTG R 48 kD
> 3 \‘ v
248 ’ Wit
48 kD s GDH gdh R PCR
IPTG GDK-9
, IPTG GDH (Gdh) ,
pXG gdh

R2 2HEFARBMNLERBASIRRE

Table2 Glutamate secretion rates and internal glutamate concentrations of two strains

) Glutamate secretion Internal glutamate concentration (mmol/L)
Strains Vald
(mmol/g[dw]) 1 pgVi/L 200 pgVi/L
Brevibacterium flavum GDK-9 19+2 87+5 110+5
Brevibacterium flavum GDK-9(pXG) 18+2 170+5 200+5
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