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Cloning Expression and Phylogenetic Analysis of Two GABA Shunt-related

Proteins from Bacillus thuringiensis
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Abstract The y-aminobutyric acid GABA  shunt is a metabolic pathway that bypasses two successive steps of the tricarboxylic acid cycle TCA
cycle in both prokaryotes and eukaryotes. In this pathway the enzymes involved in GABA catabolism are GABA transaminase GABASE  which
converts GABA to succinic semialdhyde and succinic-semialdehyde dehydrogenase SSADH  which oxidizes succinic semialdhyde to succinate. In
this report we characterized gabT and gabD genes cloned from B. thuringiensis strain GO3 isolated in China. Both gabT gene 1440 bp encoding
a protein with 52.6 kD and gabD gene 1449 bp encoding a protein with 52.2 kD were expressed in E. coli BI21 DE3 strain and their products
were purified by affinity chromatography. By enzyme assay Gabl protein showed the activity of GABASE while GabD protein exhibited SSADH
activity. The amino acid sequences of two proteins GABASE and SSADH  showed significant identity with those in the B. cereus group but their
similarity score between GO3 and B. subtilis 168 was lower only 58% and 51% respectively. In the present study we provided evidence to
identify the genes involved in GABA metabolism and it will be helpful for further assessment the biological function s and regulation mechanism of
GABA shunt in B. thuringiensis .
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1.3 LB 37C ODgy 0.5 ~
1.3.1 DNA 0.6 0.5 mmol/L. IPTG 18°C 140 r/min

DNA 6000 r/min 10 min 4C 20 mL
Sambrook " 20 mmol/L Tris 4°C
30 min 12000 r/min 30 min
16 PCR SDS-PAGE 12%
1.3.2 - 6
V- KOD Pharmacia
PCR G03 KOD plus
PCR GO03
YBT1520 PCR
BamHI Sall ~ BamHI
Sall 1 pGEX-4T-1
PCR 94°C 4 min 94°C 1min 54°C pGEX-gabD BL21
1 min 68°C 3 min 30 63C 10 min GST
gabT Sall BamHI
pET-21b Amersham
BL21 DE3
1% 100 pg/mL
1
Name Sequences Note
4abDF (G GGATCCTTGGATAAAAAGGCGAC For pOEXAT-1 vector
abDR AC GCGTCGACTAGTCCCAATGAAATATA For pGEXAT-1 vector
2abTF (G GGATCCGATGCTAGAAAAGAAAGITGGC For pET-21b vector
abTR ACGC GTCGACAACGCGAGCGATGTTIGITIG For pET-21b vector
1.3.3 Y- 1440 bp gabD 1449 bp
Jakoby "
1.3.4 YBT1520
Clustal W "™  G03  y- ATCC 14579
98% gabT — 97% gabD *  gabT
MEGA gabD GenBank
Molecular Evolutionary Genetics Analysis 3.1 DQ859985  D859986
? 2.2 y-
2
V- gabT pET-21b
2.1 v- gabT BL21
gabD 53 kD
gab'TF/ gab TR gabDF/ gabDR 52.6 kD C 6
1 GO3 DNA PCR gabT 1 2
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2.7 U/mg/protein

23 U/mg/
protein GO3
NADP*
2 GabT GabD
Total protein E _I . © o
. activity Purification
concentration i
. Units/mL/mg method
mg/mL * .
proteins
D4 e
CabT Ni~ " -affinity
chromatography

Crude extract 5 3.228

Purified enzyme 0.2 2.206
GabD Gl'ut.athinne Sepharose

affinity chromatography
Crude extract 1.2 4.393
Purified enzyme 0.4 3.858
a
2.4
MECGA 3.1 GO3  7-
NCBI

13

wethenstephanensis KBAB4 Bw KBAB4

3A GO03
Y- 14579
ATCC 35646
99% 479
GO03 304
Asn
Asp Y-
3
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ATCC 14580 B[ 14580 168
GO03 GO03
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3B GO03
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