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,  Takehana ompA
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pro-MTGase,
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MTGase :
; , pro-region
[61
pET-20b(+) pelB ,
Rosetta(DE3)pLysS
(trysin) pro-region
1 MRAeT %
1.1 8
1.11 (Streptomyces hygro-

scopicus)CCTCC M203062, (Escherichia coli)
JM109 BL21(DE3) Rosetta(DE3)pLysS 3

pMD18-T simple vector, TaKaRa ;
PET-20b(+), Novagen
1.1.2
Nco BamH T4 DNA Pyrobest DNA
TaKaRa ; CBZ- GIn- Gly L- -
Y- Sigma ;
PCR UVP
BIO-RAD ; DYY-6C ;
SONIC MA TERIALS ;
1.1.3 0] : [15];
@ LB, TB, SOB, SOC ; ;
® LB 0.45g/L ,
1.2g/L , 4.509/L , 22.5mmol/L KH,PO,, 17.3
mmol/L Na,HPO,, 1.8mmol/L MgSO,, Studier [*8
100ug/mL

1.2 BEENE

[17]
1.3 E§JE pro-MTGase B9 B4tk
S. hygroscopicus 36 h 4 ,
70%(V/IV) ,
50mmol/L pH 5.0 (buffer
A) ImL/min (25mL
Fractogel EMD SO7; column, Merck, Darmstadt, Ger-
many), 0~1 mol/L NaCl  buffer A

pro-MTGase  NaCl 0.25-0.35 mol/L

14 BEIR N-mE BB R 2R &N F
SDS-PAGE
N-

1.5 pro-MTGase £[F PCR # &

151 DNA DNA
[18]
4 ( 5mg/mL)37 1h
; K( 150pg/mL)
SDS( 0.5%), 37 30min,
152 PCR N-
pro-MTGase

Primerl: 5 “GTTTACATCATATGACCATGGCTAGC-
GGTGACGACGA-3 7 Primer2: 5°GATTATGAATTCG
GATCC TTACGGCCAGCCCTGCTTT-3~

Nco BamH PCR
50uL , 295 5 min; 95 1 min,
60 1min, 72 1.5min, 35 ;72 10 min
rTaq 0.5uL A 72 10 min
1.6 FBRRIERHE
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pMD18-T 16
JM109 , )
LB/Amp , Nco BamH
: pMD/pro- MTG
: pMD/pro-MTG PET-20b(+)
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37 , 1.5mL 50mL Amp
, 37 200 r/min ODggo=1.0~15
400umol/L IPTG 37
24 4h
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, 50Dg0g
Vsample:5/0D600
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400W, 30s 30s, 10
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Fig. 1 Purification process of wild-type pro-MTGase. A: SDS-PAGE;
B: curve of chromatogram. 1.Marker; 2.Liquid culture of S. hygro-
scopicus; 3.Purified pro-MTGase.
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Fig. 2 Curve of active pro-MTGase with trypsin.

#z 1 pro-MTGase N-imEERFFI S ELL3
Table 1  Multiple alignment of pro-MTGase N-terminal
amino acid sequence

Organism N-terminal sequence Accession NO.
S. hygroscopicus ASGDDEEREG This work
S. platensis ASGGDGEWEG CANB88986
S. fradiae ADSGDGAKKG ABE03877
S. cinnamoneus ASSGDGEEKG BAC24766
®oLL% sk
“x”single, fully conserved residue; “:” conservation of strong
groups; “.”conservation of weak groups.
[7]
, S. hygroscopicus DNA , PCR
: 1.2kb,
pMD-18T TA ,
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JM109, pro-MTGase S. hygroscopicus 331
pMD/pro-MTG , pro-region 58 ,
23 WKEEBE pro-MTGase E [ 751 2 F1 5 MTGase “Cys64-His274-Asp255”
pro-MTGase 1170bp, ( 3,
389 . N- ASGDD- SYGCVG(Cys* )
EEREG, N- S. hygroscopicus pro-MTGase
, 4 AGA AGG CGG GGA
, GGG AGA CGG AGG
pro-MTGase 53.6%(15/28); GGA GGG
MTGase (19 38.7%(12/31)

Streptomyces hygroscopicus 61 SYGCVGVTWV 251 WVNFDYGWFG AQTEADADKT IWTHANHYHA
Streptomyces platensis 61 SYGCVGVTWV 251 WVNFDYGWFG AQAEADADKT VWTHANHYHA

Streptomyces fradiae 61 SYGCVGVTWI 251 WVNFDYGWFG AQTAADADET TWTHGDHYHA
Streptomyces cinnamoneus 61 SYGCVGVTWV 251 WVNFDYGWFG AQTEADADKT TWTHGDHYHA
*********: %k ok ok ook ok ok ok ok ok **: ****:* ***‘:****

3 LMEBEREREN S QMR RIS R8T L

Fig. 3 Multiple alignment of partial amino acid sequence of pro-MTGase from Streptomyces species.

2.4 FiEH K pET/pro-MTG HIHIE 24 4h
MTGase ,

,  pro-MTGase pET-20b(+)
pelB , 4
pET/pro-MTG 28

pMD-18-T
Simple Vector

, pelB

—
PCR product A

T-cloning site BL21/p ET'MTG s
(2692 b.\}<§
&>
-'.-'FSE‘}{‘]}LZLL Rosetta(DE3)pLysS Rosetta/pET-
Neo | BamH | MTG 37 OD600:1.5, 24
% pro-MTG gene Fl ‘“‘L/ MCS
/ BamH | \ 0.4mmol/L IPTG 4h 5
Neo |
PMDpro- MG ST-20b(+ elB elB-pro-MTGase
Amp |\ (3.8kb) ] . "g}z&( ) Ypels p pelB-p
’ 46.0kDa, pro-MTGase
S~ I'7 promote
pene 43.8kDa, MTGase 37.6kDa
Digested by Neo | Digested by Neo |
]abi:-d I;;'auj! |< mlld%t!;:;:m’)[ ‘ ) 1h 46.0kDa
Ligation with (Lane 8), 4h 46.0kDa
TADNA ligase
F1 ot (Lane 7);

M- pro-MTG gene
\ (Lane 4,5)

PET/pro-MTG | pet g ) )
Amp (4.9kb) l ) pe|B pro MTGase

’I'? promoter 4h 43.8kDa
4 FHRFRIEHK pET/pro-MTG HIHiE (Lane 1), 0.24U/mL,
Fig. 4 Construction of recombinant plasmid pET/pro-MTG.
25 BEBHMESEL SDS-PAGE
BL21/pET-MTG 37 17.6%
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Fig. 5 SDS-PAGE of samples from induced Rosetta/pET-MTG..

Lane 1,2 and 3:culture supernatant after inducing 4h,1h and Oh;
Lane 4,5 and 6: cellular soluble fraction after inducing 4h,1h and
Oh; Lane 7,8 and 9: cellular insoluble fraction after inducing
4h,1h and Oh; M: protein molecular weight markers.
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Identification of the gene encoding transglutaminase zymogen from
Streptomyces hygroscopicus and its expression in Escherichia coli

Zengliang Ren™?, Dongxu Zhang'?, Meiying Yu?, Qingxin Zhao?,
Guocheng Du®?, Jian Chen?, Jing Wu'#"

(*state Key Laboratory of Food Science and Technology, *School of Biotechnology,
®Key Laboratory of Industrial Biotechnology of Ministry of Education,Wuxi 214122,China)

Abstract: [Objective] We identified a microbial transglutaminase (MTGase) gene from Streptomyces hygroscopicus;
cloned and expressed it in Escherichia coli. We also analyzed the active sites sequence of S. hygroscopicus MTGase
through homologous sequence comparison. [Methods] Wild-type microbial transglutaminase zymogen (pro-MTGase) was
purified from liquid culture of S. hygroscopicus(CCTCC M203062) N-terminal amino acid sequence of this pro-MTGase
was determined. According to the N-terminal sequence and the corresponding nucleotide sequence of MTGase from other
three Streptomyces species, PCR primers of S. hygroscopicus pro-MTGase were designed and the completed gene of
pro-MTGase was amplified and sequenced. The gene was sub-cloned into pET-20b(+) vector downstream pelB signal
peptide to construct the expression vector pET/pro-MTG. [Results] The nucleotide sequence showed 92 % homologue
with that of S. platensis and S. caniferus. Rosetta(DE3)pLysS carrying the expression vector was induced with IPTG at 24
and expressed pro-MTGase as extracellular soluble protein. SDS-PAGE showed the expressed recombinant
pro-MTGase was about 44 kDa, similar to the wild-type pro-MTGase purified from S. hgroscopicus. Recombinant
pro-MTGase was activated with trypsin and the enzyme activity reached to 0.24U/mL. [Conclusion] This is the first re-
port of the gene encoding microbial pro-transglutaminase from S. hygroscopicus, and also this is the first report of ex-
pression extracellular soluble pro-MTGase in E. coli in our country.
Keywords: Streptomyces hygroscopicus; microbial transglutaminase; E. coli; cloning; expression
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