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Cloning, expression and enzymatic analysis of the recombinant tryptophan synthase a subunit
from Mycobacterium tuberculosis H37Rv
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Institute of Genetics, School of Life Sciences, Fudan University, Shanghai 200433, China)

Abstract Objective To clone and express the Mycobacterium tuberculosis trptophan synthase o subunit ( MtTrpA) gene trpA
and to study the role of MEtTpA. Methods The trpA gene was amplified by PCR from Mycobacterium tuberculosis H37Rv strain
genomic DNA and cloned into a prokaryotic expression vector pET30a. The resulting recombinant expression plasmid pET30a - trpA
was then transformed into the E. coli strain DH50 and a high-level expression E. coli BL21 ( DE3) was established after induction with
IPTG. SDS - PAGE and MALDI - TOF determined the relative molecular weight of this recombinant protein His - rVItTIpA. Its
secondary and 3D structures were determined by circular dichroism and homologous modeling. The enzyme studies tested the functions
of MtTrpA. Results The Mycobacterium tuberculosis trpA gene (813 bp) and highly purified recombinant His - AMItTIpA protein were
obtained. The relative molecular weight of recombinant His - rMETrpA protein was determined to be 33. 151 x 103( vector included) .
Secondary structure of His - rMIitTipA had about 31.8 % a helix, 31.8% [3 sheet, 8.4 % [ tum, 27.9% random coil at 25
Homologous modeling shows His - MVItTIpA as ( B/a) ; - barrel protein. His - MMItTrpA can most effectively activate 3 reaction when
molecular ratio of MtTrpA and MtTrpB was 2. 2. Conclusion  This study obtained purified His- rMtTrpA; Functional analysis paved
the way for further design of inhibitors against this enzyme.
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B
: ( Escherichia
coli, E coli) ,
a
( His-MtTrpA) ,
1. H37Rv
BL21( DE3) DH5a MtTIpB
; pET30a Ni- NTA His- Bind
Novagen :
T4 DNA NEB :
( polymerase
chain reaction, PCR)
: -B-D-
( isopropyl-beta-D-thiogalac topy-
ranoside, IPTG) :
L- ( pyridoxal-5'-
phosphate, PLP) Sigma ;
2.
(1) DNA
H37Rv 10% oleic acid-
albumin-dextrose complex ( OADC) ( DIFCO, Becton-
Dickinson) 0.5% Middlebrook7H9
Broth( DIFCO, Becton-Dickinson) , 37
: 2 3
DNA
(2) trpA H37Rv
tpA : Oligo :
Hind  Xho
5'-AAAA

AGCTTATGGTGGCGGTGGAACAGAGC-3';

5" -AAACTCGAGTCATGCGGACATCCCTAGTCG-

3 PCR 195 3 min; 95 1 min,
62 30 s,68 1. 5min, 40
;68 10 min
(3) tpA : PCR
pET30a :
DH5q, DNA
: pET30a-tpA :
BL21 DNA

: ABI PRISM 3730

(4) o
( Mycobacterium tuberculosis trptophan  synthase o
subunit, METrpA)

pET30a-trtpA  BL21 : 50 pg/
mi LB (37 ,220 r/
min) 5% (VAN) LB
(37 ,220 r/min)  Aeoo
0.6 0.8 IPTG 0.5 mmol/L,
(18 ,220 r/min) 16 h
(6000 r/min,4 ,10 min), - 80
(5) His-rMtTmpA : Ni- NTA His-
Bind :
50 m 5ml
(50 mmol/L Tris, 10 mnol/L , pH 8.0)
, , (14 000 r/min, 60
min) , : 10 50 70
mmol /L
: 300 mmol/L
; His-rMtTrpA
- ( sodium

dodecyl sulfate polyacrylamide gel electrophoresis,
SDS-PAGE) ,

: Bradford
(6) ( high performance liquid
chromatography, HPLC) 25 ug
HPLC :
Zorbax300SB-CN C-18 ( Agilient) , A

(0.1% TFA),
6.5, I ml/min,

B(0.085% TFA/CAN), pH
UNICORN v3. 20
MALDI-TOF (Mr),
Voyager-DE-PRO ( Applied Biosystem, USA)
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sinapinic acid . grid, 95% ;
delayed time, 1 100 ns; low mass gate, 1 x 10°, 25 kV

(7) His-rMtTipA JASCO J
715 ( NESLAB RTE-111, NESLAB,
Toyko, Japan) : 190
nm 250 nm, 0. 18 mmol/ml,
5 mmol/L  Tris-HCI , pH 7. 5, 25
5
PROSEC Lo
(8) His-rMtTipA
Modellers. 0™
(9) His-rMtTimpA MtTrpB
MtTpB Kirschner ' , 200
pl 0.1 mmol/L Tris-HCI ( pH7.8) 0.15
mmol /L NaCl 0.2 mmol/L indole 0.04 mol/L L-
0.05 mmol/L PLP MtTrpB His-
MMETIpA  JASCOPSC-985 37
JASCO U-550 W/VIS 290 nm
PLP MtTpB 2 :
His-rMtTrpA  MtTmpB
1. tpA
H37Rv DNA , PCR trpA
: : 800
bp ( 1)
pET30a : DH5a :
: 800 bp (
2), 813 bp

BL21

2 000 bp

1 000 bp
750 bp

500 bp
250 bp
100 bp |

1 tpA PCR
Figl. trp gene amplified by PCR
M: DL2 000; lare 1: products of tipA

15 000 bp
10 000 bp
7 500 bp
5 000 bp
2 500 bp
2 000 bp
1000 l;p 1 000 bp
750
P 800 bp
500 bp
250 bp 250 bp
100 bp

2 PpET30a-trpA
Fig 2. Restriction enzyme analysis of pET30a-trpA
M1l: DL2 000; M2 : DL15 000;

Lane 1: pET30a-trpA digested by restriction enzyme( red)

2. pET30a-tpA BL21

BL21 1 mnol/L IPTG, 20 12
h , SDS-PAGE
, ( IPTG
) : :0.5
mmol/L IPTG,20 12 h( 2)
3. His-rMtTrpA His-
Bind His-rMtTrpA , SDS-PAGE
1 Mr 33x10
( 3) :
97.4 X103 ] —
662x10° S8 —
43.0 X103 i
. - ——
33.0X103-Ps
31L.0X10° g
201 %100 = —
14.4 X108 -
1 2 M 3 4 5
3 HisrMtTrpA SDS-PAGE

Fig 3. SDS-PAGE of His-rMtT rpA
Lane 1: products after washing of 10 mmol imidazole; Lane 2 : purified
His-MtTrpA; M: protein marker; Lane 3: whole bacteria; lane 4 :

bactenal precipitate; Lane 5: bacterial supertant
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4 HisrM{TrpA MALDI-TOF
Fig4. MALDI-TOF results of purified His-rMtTrpA

5. His-rMtTrpA
( circular dichroism, CD) :
193 nm 1 , 208 nm 217
nm 2 ( 5) 25
His-rVItTrpA 31.8 % «a 31.8
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Fig5. CD resultof HissrMtTrpA
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Fig 6. Effect of temperature on the secondary structure
of His-rMtTrpA

6. His-rMtTmpA Thermus
thermophilus TrpA (1.34 ,PDB 1ujp)
His-rMtTmpA ;
44. 83% , 7 , His-rMtTimpA
(B/a)s ,

7 HisrMtTrpA
Fig 7. 3D structure of His-rMtTrpA

7. His-iMtTmpA B

Bradford His-rMtTpA

9.095 pg/m 200 pl :
MtTrpB (3.223 x 10" pg/ml),
MtTpB His-rVitTrpA 0 9. 095

x10 ° 1.819x10 © 3.638 x10 ' 4.5475x10°
6.821 25 x10 ' 9.095 x 10 " 1.136 85 pg/ml,
His-rMtTrpA  MtTrpB
MtTmA  MtTrpB
His-rMitTrp A , MtTrpB :
His-rMitTrpA / MtTrpB 1. 411,
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Fig 8. Influence of His-rMtTrpA on (3 reaction
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