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pET32 BI'Gase BL21( DE3)
50 ml LB( 100 Mg/ ml
2% ), 37C ODgo 0.6,
IPTG 0.4 nmol/L, 30'C 150 1/ min
4h,
1.2.3 EAREGEHEMNLEML 35 NTA Resin
, 3S NTA Resin
Superdex 75 ,
BI'Gase

1.2.4 EAmSEaL KNG R AN 3S
NTA Resin , »
(20 mmo)/ L. Tris HC1 pH 7.9, 0. 5 mol/L. NaCl, 10%

) 2~ 3,
6mo)/ L , 30min
2L 48h, 50Hg/ ml,

1.2.5 EEEH EMNE 10 mmol/L Tris( pH 8.0)

Img/ ml BSA 1Hg BI'Gase 2Ug Trx-
BTGase 10 BSA, 20
mmo)/ L. DTT 37C
.26 EZa&EMNE BAC
2
2.1

Kobayashi Lol Bl'Gase
s BamH 1

2

Pl: 5TA GGATCC ATGATTATTGTATCAGGAC
AATTGCTCCG 3

P2: 5 GC GGATCC TTAGCGGACGATGCGGAAA
AGAGACGGAACATCCAG 3
PCR BI'Gase BamH 1 )
pEl-32a( +) .

pEl'32- BI'Gase

pEIl'32- Bl Gase 1 BI'Gase

EcoR 1 " EcoR 1 ,

s 100 bps

, EcoR 1 BTGase

24
ilh’—‘ LA EcoRI
The chromosome of _ “BamH1
- Y x-Tay
Bacillus subtilis DB403 . SN
PCR
pET32a(+)
5900 bps
“BamH] EfnRI | BamHI
TGase
Digested with BamHI L

Ligation with T4 DNA ligase
EcoRT

pET32-TGase
6644 bps

1 pET32 BTGase
Fig.1 Construction of the expression
vector pET32 BT Gase
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BamH 1 pEI'32- Bl'Gase
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bps 1 2 3
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2 pET32 BT Gase
Fig.2 Restriction analysis of the plasmid pET32 BT Gase
1: DNA Marker; 2 FcoRI1 pET 32 Bl'Gase;
3: BanH 1 pET 32 BIGase
1: DNA molecular weight standard DL2000; 2: pET' 32 BT Gase
digested with EcoR1 ; 3: pET 32- BlGase digested with BamH |
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kDa
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31.0  —— —
0. 4 mmol/L IPTG s Trx-BTGase
3 )
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BTGase 43 000 Da s
14.4 -

(45000 Da)  ,SDS PAGE

) 26%
1 2 3 4 5 6 4 Superdex 75
) ! kDa Fig. 4 Further purification of Tix BTGase by Superdex 75
| 974 1: Marker; 2:Superdex 75 ;
;“ -t 662 3: 33 NTA
— . 43 : é i in marker; 2 puri ase wi
—— — 3.0 I: low moleailar weight protein marker; 2: purified Trx BTGase with
s f‘h | Pt Superdes 75; 3: purified Trx BI'Gase with 3S NI'A resin
/‘i—’ = 31.0
, 14 kDa 31 kDa  BTGase
20.0 ( 3)
- . e B 14.4 2.4
3 SDS PAGE s ) BSA
Fig.3 SDS PAGE analysis of the expression and 5,
purification of the fusion protein Trx BTGase BSA . BSA
1: IPTG ; 2:1PI'G 12%
2 2
; 3:33SNTA ; 43S NTA
;5 Trx BlGase ; 6: ’
1 2 3
M arker
I: total proteins of E. wil BL21(DE3) carrying pET 32 BIGase without b BSA LW
IPT'G induction; 2: total proteins of E. coil BL21( DE3) canying pEl T
32 Bl'Gase with IPTG nduction; 3: the flow- through protein portion from 97. 4
3S NTA resin; 4:the eluted protein portion from 35 NT'A resin; 5:Trx .
resin; 4: : ; 5
proenp 66.2 :
BTGase cleaved with thrombin; 6: low molealar weight protein marker
43. 0 R
2.3 31. 0 O
IPTG ,
20.0 .
6 s 14. 4
, 3
5 BSA
Fig.5 BSA polymerization by renatured
80% Superdex 75 , g . Poyme Y
fusion protein Trx BTGas
’ 4 SDSPAGE 1: Marker; 2: BSA ;3: BSA
Superdes( 75 1: low molecular weight protein marker

2: BSA polymerization by renatured Trx BI'Gase; 3: BSA control
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Fig. 6 BSA polymerization ’
1: Trx BI'Gase BSA ;2 BSA ; BSA
3: BIGase BSA 34 Marker TGase )

1: BSA polymerization by Trx Bl'Gase fusion protein;
2: BSA control; 3: BSA polymerization by BIGase monomer
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Cloning of the Transglutaminase Gene from Bacillus subtilis and
Fusion Expression in Escherchia coli

ZHOU Jian DONG Ya-fang WU Zr rong
(School of Life Science, Eag China Nommal University, Shanghai 200062, China)

Abstract The gene of transglutaninase was amplified from the chromosome of Bacillus subtilis DB403 by PCR
and translationally fused with thioredoxin gene ( #x A) in the plasmid pET'32a( + ) to achieve the expression vector
pEI'32 Bl'Gase. The fusion protein Tx- BI'Gase wuld be expressed in E. coli BL21 (DE3) afier IPTG induction,
with a level up to 26 percent of the total baderial proteins. Trx- BlGase was mitially purified from the supernatant of
the bacterial lysate by metal- chelating chromatography with a purity of over 80 percent, and finally purified with
Superdex 75. Enzyme activity assay demonstrated that the Trx B['Gase expressed in E. wli could be fundional in
polymerizing other proteins, and no influence on the biological activities of BIGase to polymerize BSA ( bovine serum
albumin) was found in case of the thrombin cleavage of this fusion protein.
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