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12 * 1 1 1 1 3 1
i 150090) A 150030)
X / 150001)
6 mL 0.25 mL/min; 50 mL 3 mL/min.
422 1733 U/mg T7.5% o -
AANO01353
1
( Transglutaminase EC 2.3.2.13 R-glutaminyl-peptide: amnie y-glutamyl-transferase
TGase) v (
) ( ) o TGase
[ -~3]
1989  Ando ™ . TGase
o TGase B-10
0 TGase (=14
TGase - o
2
2.1
TU-1800 ( ) ;330K ( Sigma )
Millipore Labscale TFF System ( Millipore Corporation, Bedford, Massachusetts, USA) ; AK-
TA Purifier ( Amersham Bioscienes) ; Agilent 6410 . ( Sepha-
dex G75) ; ( SP sepharose High Performance) ; ( Fisher ) (
Fluka ) Millipore ; N-CBZ-GIn-Gly L- - ( Sigma );
TGase ( Covalab ) o
2.2 TGase
2.2.1 DSM40587( Streptomyces mobaraensis) NBRC
2.2.2 : o 20 g/L 20 g/L
K,HPO, 2 ¢/L. KH,PO,2 ¢g/L 2 g/L MgSO, 2 g/L. pH 7.0, 30 g/L
10 g/L 10 g/L. K,HPO, 2 g/L, 2 g/l MgSO, 1 g/L. MgCl, 20.3 g/L. pH 7.0,
2.2.3 TGase 7d
30 C (200 r/min) 48 h 10% 30 C
2011-11-01 12012-03-01
( N030972041/C110602) ( No.ZIN0605-02) ( No.GAO7B401 -
1) ( No.2010RFXXN039)

*  E-mail: zhanglw@ hit.edu.cn
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(200 r/min) 96 h.

2.3 TGase
N-CBZ-Gln-Gly L- - o
137 %C N-CBZ-Gln-Gly 1 pmol P
Bradford  '° o
2.4 TGase
2.4.1 0.22 pm ;
Sephadex G-75( 1.6 cmx60 cm) SP seph—
arose HP( 1.6 ¢cmx10 cm) SDS-PAGE o
2.4.2 0.22 um o
(1) (NH,) ,S0, 10% 20% 30% 40% 50% 60%
70% 80% . (2) 1:1
1:1.5 1:2  1:2.5, (3) 30 kDa 1/5,
2.4.3 (1) Sephadex G-75 50 mmol /L (pH 6.0)
6 mL 0.25 0.5 1.0 mL/min. (2) 2
4 6 8mL o
2.4.4 SP sepharose HP A (50 mmol/L (pH 6.0))
A B (1 mol/L NaCl- )
o (1) 10 mL 1 3 5 mL/min SP sepharose HP - (2)
10 20 30 40 50 mL.
2.5 SDS- (SDS-PAGE) . Western-blot
SDSPAGE 7 5% 12.5%
18 Western-blot o
SDS-PAGE 19 o
2.6 1D - - ( 1D Capillary LC-ESI-MS/MS)
A:0.1% ;B:0.1% 84 % o 95% A
A C,s Trap Cis 0 : Microsp ray; : ;
1170 C. 10 ~120 min 4% ~50% B.
2.7
SEQUEST National Center for Biotechnology Information( NCBI)
Streptomyces Buildsummary 4.6.4 ~ BIOWORKERS
Charge+1 Xcorr=1.9;
Charge+2 Xcorr=2.2;  Charge+3 Xcorr=3.75; DelCN=0.1,
3
3.1 TGase
N 3 TGase o
(NH,) ,S0,( 20%) ; (NH,) ,S0;,
( ) o . MgCl, .
1/5 97.5%( 1)
3.2
TGase o

MgCl, o Sephadex
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1 TGase
Table 1 ~ Summary of purification of transglutamnase ( TGase) from S. mobaraensis
TGase
Purification ste TGase activity Protein Specific activity Purification Yield
P (V) (mg) (U/ mg) (fold) (%)
Fermentation liquid 659.72 160. 05 4.12 1.00 100.0
Ultrafiltration 643.28 128.83 4.99 1.21 97.5
Gel chromatography 636.94 95.99 6.64 1.61 96.6
Cation exchange chromatography S11.31 29.50 17.33 4.21 775
G715 o
3.2.1 Sephadex G-75 lao
0.25 mL/min 5 o 1 mL/min 4 o
2 1
0.25 mL/min 9% ( 1),
3.2.2 2 6 mlL (98%) ; 6 ml
o Sephadex G-75 6 mL 0.25 mL/min,
3 110 2000 8 mL
.- 1001 =& 1500}
o ® Prrie=1
= g 90 HE
b4 o
O g0 B 1000}
By ol
@3-‘-:‘ 701 g % 500} .
= o % £ /: :
o 601 = } o
g z  o— — e
o 50‘ ' ' L ' Jd
025 0.5 1 0 50 100 150 200 250
K 2 HTiiiE SephadexG75flowrate(mL/min) P A8 Elution volumn(mL)
1 2 Sephadex G-75
Fig. 1  Effects of different flow rate on yield of TGase Fig.2  Effects of different sample volume on Sephadex
activity with different flow rates G-75 chromatography
3. 3 kDa
Sephadex G-75 TGase 116.0
(3 : 02
SP sepharose HP o 45.0
350
3.3.1
25.0
o 13 5 mL/min 18.4
. 14.4
3 mL/min
(79%) ( 4).
3.3.2
3 SDS-PAGE
50 mL
5 Fig.3 SDSPAGE of TGase
° M Marker; 1 ;2
° 50 mL. ;3 Sephadex G5 ; 4 SP  sepharose
3.4 TGase HP
SDS-PAGE TGase M: standard marker; Lane 1 crude enzyme; Lane 2
6 . TGase after ultrafiltration; Lane 3 TGase after Sephadex

: SP sepharose HP

G-75; Lane 4 TGase after SP sepharose HP.
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100 £ 901
=2 Z 2 b
= 2 £
w8 309 E -
o - L
s ¥ T =3
=& 5§ =S
2a 40 g  ZF70;
&8 20 E g%
g b - o < =604
N8 o ® °F
¥ = z
< g
-20 r v — - S 504
) 50 100 150 200 1 3 3
YEfE 78! Elution volumn(mL) B A S Mo
SP sepharose HP flow rate (mL/min)
4 3 mL/min  SP sepharose HP

Fig.4 Effects of different flow rate at 3 mL/min on SP sepharose HP chromatography
a. 3 mL/min b o

a. Elution curves with flow rates of 3 mL/min; b. Yield of TGase activity with different flow rates.

280 - S
=) ] - = b
- F80 3 2 4
o g 2401 L0 E g
== 4@ 5
B E 2004 [60 E =&
£ = 8 52
=22 1604 £s0 2 E € 8-
ga § %9
“ % 1204 (40 3 &
= g
2 8o 30 £ 2o
SE k20 © S E 601
a5 404 H =
z 0] +10 e ]
< -0 8
., r T - ; 2 40/
0 50 100 150 200 250 10 20 30 40 50
VEHE 48! Elution volumn(mL) ALY 2 B ERE
SP sepharose HP sample volumn(mL)
5 SP sepharose HP
Fig.5 Effects of different sample volume on SP sepharose HP chromatography
a. 50 mL . b. o
a. Elution curves with sample volume of 50 mL; b. Yield of TGase activity with different sample volume.
Quantity One 39 kDa.
N 1o N N
4.12 U/mg 17.33 U/mg TGase 4.21 77.5% -
(21.1% ~76%) ** "% .,
3.5 TGase
85 23
S. mobaraensis ( Accession no. AA048277 and AAN01353)
48.05%  58.98% ( 2) . AAO048277  AANO1353
o AANO01353 334 AAOA48277
410 o Lin AAO48277  TGase - SDSPAGE
39 kDa TGase o
TGaseo Western-blot ( o) o
2 TGase
Table 2 TGase peptide sequences identified by mass spectrometric analysis
NCBI
Accession No PepCount Sequence Unique PepCount pl My, Sequence coverage( % )
AA048277. 1 85 23 6.34 45673.07 48.05
AANO01353 85 23 7.92 38167.87 58.98
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6  Western-blot TGase
Fig.6  Western-blot analysis of TGase during the process of purification
1. ;2. Sephadex G-75 ; 3. SP sepharose HP
TGase after ultrafiltration; Lane 2 TGase after Sephadex G-75; Lane 3 TGase after
HP.

N LC-MS/MS o
: TGase 77.5%
AANO1353 o
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Purification of Transglutaminase from High Salt Culture by
Gel and Cation Exchange Chromatography

ZHANG Li-Li' ZHANG Lan-Wei"' DU Ming' HAN Xue' YI HuaXi'
ZHANG Ying-Chun' ZHANG Yan-He’ MA Wei'
'( School of Food Science and Engineering Harbin Institute of Technology Harbin 150090 China)
*( Food College Northeast Agricultural University Harbin 150030 China)
*( National Key Laboratory of Veterinary Biotechnology Harbin Veterinary Research Institute
Chinese Academy of Agricultural Sciences Harbin 150001 China)

Abstract  To purify the transglutaminase from high-salt medium gel filtration combined with ion exchange
chromatography method was employed. Two-step chromatographic conditions ( flow rate and the sample
volume) were optimized. The final sample volume and a flow rate for Gel chromatography were 6 mL and 0. 25
mL/min respectively. Conditions for ion-exchange chromatography were a sample volume of 50 ml and flow
rate of 3 mL/min. Enzyme was purified 4.22-fold the specific activity and the recovery rate were 17.33 U/
mg protein and 77. 5%  respectrively. A comparison between liquid chromatography/tandem mass
spectrometric identification and the protein database was carried out and the results showed that the purified
enzyme had high homology with AAN01353.
Keywords  Transglutaminase; Purification; Liquid chromatography/tandem mass spectrometry; Gel chroma-
tography; Cation exchange chromatography
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