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Abstract: MLFE (Micrococcus luteus fibrinolytic enzyme) is a fibrinolytic enzyme produced by Micrococ-
cus luteus ML909 strain. The promoter and signal peptide-coding sequence of a-amylase gene from Bacillus
amyloliquefaciens DC-4 was cloned and fused to the sequence coding for mature peptide of MLFE (Gen-
Bank: EU232121), forming the fusion gene called amymlfe. This hybrid gene was inserted into the Es-
cherichia coli-Bacillus subtilis shuttle plasmid vector pSUGV4 and expression plasmid pSU-AmyMLFE
was constructed. After transformation with B. subtilis WB600, transformant WB600/pSU-AmyMLFE was
obtained and produced clear hydrolyzed zones on fibrin plates. The fibrinolytic activity in supernatants of
WB600/pSU-AmyMLFE fermented for 24 hours was tested and found to be 238 UKU/mL. The results of
SDS-PAGE analysis showed that there was indeed recombinant protein in supernatants. The Western blotting
showed that the molecular weight of the expressed protein was the same as expected. These results indicate
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that the gene, amymlfe, is successfully expressed in B. subtilis WB600.

Keywords: Micrococcus luteus, Fibrinolytic enzyme, a-amylase gene promoter, Fusion gene, Bacillus subtilis
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, , Dr. Wong ; Micrococcus luteus ML909,
, , Bacillus amyloliquefaciens DC-4,

, pMDIS-T TaKaRa ; pSUGV4!:
6.4kb Kan" Amp' lacZo, E. coli-B. subtilis ,
) , , pUCIS

1.1.2  EgFAiRF:
; Sigma
[ ; T4DNA Pfu
[2,3] DNA 5

) 1.2 7%
[4] 5] (pro-NK, pro-DFE) 1.2.1 = DNA HYI=2HY: TE
2 , 3 mL (10 g/L , 25 mmol/L
Tris-HCI pH 8.0, 50 mmol /L EDTA pH 8.0, 20 mg/mL
), 37°C 1 h, 7 mL
, 1/10
10%SDS, 60°C 10 min~20 min

(pre-pro-NK, pre-
pro-DFE) 1]

[7.8]

’ 1: 1) / ( 24: 1) ,
’ ’ 2 DNA, 70%
’ ’ 2, TE 4°C
’ 1.2.2 PCR RR: a-

’ Pl: 5'-TCCGAATTCGACTGATGATTTGGCTG

; , AAGA-3"; P2: 5’ AGTCCATGGCTGATGTTTTTGT-3'
50 uL DC-4

DNA 50 ng, 600 nmol/L, d

o- 5 NTPs 200 pmol/L, Mg”"1.5 mmol/L, 1x , pfu

, DNA 15U : 94°C 3 min; 94°C
e ., 30s,58°C30s,72°C30s, 30 ; 72°C 10 min

WB600 :

, P3: 5-CGCCATGGCGCAGTCCGTGCCTTAC-3';

P4: 5'-GTCGGATCCTTACTGAGCTGCCGCCTGTA
Cc-3’

1 MRS FE : 94°C 3 min; 94°C

B

1.1 SKIewHl 40 s, 55°C 1 min, 72°C 1 min, 30 ; 72°C
1.1.1 BE# 5 RHL: Escherichia coli IM109, 10 min
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123 S FEYFE%E: DNA ( 2 ( 3) GenBank
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12%SDS-PAGE

(1]

124 EHRARBERE/RETEPRRIEL:

2] pSU-AmyMLFE
WB600 30 pg/mL
(100 mL 2 g,
1 g, NaCl 0.5 g, 2 g, pH 7.2) 37°C
24 h~72 h, )

WB600( pSUGV4)
125 FRIiEFZ Y B Western-blot £ 7 :

SDS-PAGE
, 0.15% BSA  TSBT 2 h, e T s R A b S5 b
° 1 PCR i 7= SR AR HE SR AR B kA
MLFE 5 Fig. 1 Identification of PCR product by agarose gel elec-
IgG DARB trophoresis
- ’ - . Note: 1: DNA marker (DL2000); 2: PCR product of the promoter
1.2.6 FHAREBTATERN: [13] and signal peptide-coding sequence of a-amylase gene from Bacil-
8.1 mL 1% 5500 lus amyloliquefaciens DC-4.
8.1 mL 0.3% 0.65 mL
(1 BP/mL), ,
. 37°C 18 h, \
, (UK) gy
2 5% —
2.1 FREMFMITE DC-4 o-iTMBERBHNT — -
5 ESKFYINEERFTISH =
DNA ,PCR a-
(APS), B2 FHARKARG TSR
Fig. 2 Identification of recombinant plasmid by restriction
PCR > 312bp (1), enzyme digestion
PCR Note: 1: DNA marker (DL2000); 2: Recombinant plasmid by EcoR
’ I-Nco I digestion; 3: Recombinant plasmid by EcoR I digestion; 4:
pMDT-18 PCR 5 Recombinant plasmid; 5: DNA marker(h DNA/EcoR I-Hind III).

1  TCCGAATTCG ACTGATGATT TGGCTGAAGA AGTGGATCGA TTGTTTGAGA AAAGAAGAAG
61 ARACATAAAAA TACCTTGTCT GTCATCAGAC AGGGTATTTT TTATGCTGTC CAGACTGTCC
121 GCTGTGTAAA AAATAGGAAT AAAGGGGGGT TGTTATTATT TTACTGATAT GTAAGATATA
181 ATTTGTATAA GAAAATGAGA GGGAGAGGAA ACACGATTCA AAAACGAAAG CGGACAGTTT
241 CGTTCAGACT TGTGCTTATG TGCACGCTGT TATTTGTCAG TTTGCCGATT ACAAAAACAT
301 CAGCCATGGA CT

3 BIEMFHTE DC4 a-EMBEREBHFMESKEFT
Fig. 3 The sequence of the promoter and signal peptide-coding region of a-amylase gene from Bacillus amyloliquefaciens DC-4
Note: The sequences of two primers are marked with underline. The four bases in the cloned fragment different from GenBank J01542 are
boxed.
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; 98%, 101542 22 o-RMEBEEBHNTRESKFSS MLFE
99 C—>A 170 T—oA 171 A>T 212 A—G, =~ #MERRE
s Ncol
RNA : TTGTTATTA, SD MLFE  PCR , T4
GAGAGGGAGAGGA, Pribnow box  : TATAAT, DNA , ,
Palva I [ a- ( 4, pMDI18-T
TAAAATAT  TATAAT Pribnow box ;
212 A G ) pMD-AmyMLFE( 5)
Pribnow box amymlfe,
Amylase gene €— |—>MLFE gene
T K T ! S A M A Q S \'%

1 2

—AmyMLFE

el

B4 BEEEEESYREIXDHT

Fig. 4 Ligation products of fusion gene by agarose gel
electrophoresis

Note: 1: 200bp ladder DNA marker; 2: Ligation products of fusion
gene.

5 ELHFRHK pMD-AmyMLFE B9E§H] K PCR £
Fig. 5 Identification of recombinant plasmid
pMD-AmyMLFE by restriction enzyme digestion and PCR
Note: 1: A DNA EcoR I-Hind III marker; 2: PCR production; 3:
Recombinant plasmid by EcoR I-BamH I digestion; 4: Recombinant
plasmid pMD-AmyMLFE.

2.3 FREERE AmyMLFE #EATH RiERRL A
BMEE
EcoRI BamH I
pSUGV4,
s AmyMLFE s
pSU-AmyMLFE (  6)
pSU-AmyMLFE ()]
14 BERBREEMLFE)EREFERHELS
l’tE
pSUGV4  WB600 ,
pSU-AmyMLFE WB600
, 37°C 36 h,
pSU-AmyMLFE WB600
« 8
2.5 RiLAF4IH7 SDS-PAGE 717
WB600/pSU-AmyMLFE ~ WB600/pSUGV4
37°C 32 h
SDS-PAGE , WB600/pSU-AmyMLFE
28 kDa , WB600/
pSUGV4 (9
2.6 RIEFE4IH) Western blot 74T
, WB600/pSU-AmyMLFE ~ WB600/

pSUGV4 Western blot .
WB600/pSUGV4 ,
WB600/pSU-AmyMLFE

>
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a . ro-
28 kD ( 10) (pro-NK
2.7 rMLFE 4 #7& 1% 8946 pro-DFE) ;
pSU-AmyMLFE ~ WB600 120 UKU/mL!",
LB ,37°C 36 h, ,
, pSUGV4
18 h , WB600
WB600/pSU-AmyMLFE 50 UKU/mL!",
238 UKU/mL ( 11) pHT315-NK
» » X 3 5 O ~
3 ﬁh‘% 8
60 UKU/mL!™
- ML909

Total DNA of B. amyloliquefaciens DC-4 Total NDA of ML-909

l PCR 11’(_‘ R
BamH 1

EcoR | amy Neol A © I mlfe e

P I ;3; NI § EcoR 1 l;\-’ml - Neo | l.\'c'nl .
STy F Ffogar g Neo
(FITTEEEs g
- l T4 DN_A ligase l
EcoR 1 l BamH 1
) N0 o
pSUGV4 \ Q-
(6.0 kb) b amymlfe
‘ AmyMLFE

wad
*{?('2-

EecoR 1-BamH 1
pMD-AmyMLFE

EcoR | BamH 1 (3.832 kb)

"‘"“‘2;;

&
pSUGV4
(6.0 kb)

.|—[10

lEcaR I-BamH 1

EcoR 1 BamH 1

7.
o

amymlfe

|

v

AmyMLFE

lacz;

pSU-AmyMLFE
(7.14 kb)

6 MEFMITERIERK pSU-AmyMLFE HI#E
Fig. 6 Construction of recombinant expression plasmid pSU-AmyMLFE in Bacillus subtilis

© PEMZERBEDAXAATESwELE http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



WB600

1237

kb

21.23

Lot
LA —
LIotn

203
1.58
1.33

0.98
0.83

B 7 TEFRIEFRK pSU-AmyMLFE B XEG1] & E

Fig. 7 Identification of recombinant expression plasmid
pSU-AmyMLFE by restriction enzymes

Note: 1: A/EcoR I-Hind III marker; 2: Digestion of recombinant
plasmid pSU-AmyMLFE by EcoRI/BamHI; 3: Recombinant plas-
mid pSU-AmyMLFE.

El 8 FEAFE WB600 ik FEA R AR LRYFE M
Fig. 8 Fibrin plate assay for fibrinolytic activity of expres-

sion production
Note: 1: WB600/pSU-AmyMLFE; 2: WB600/pSUGV4.

12 3
kb

97.4
66.2

43.0

31.0 <~ MLFE

20.1

14.4

El9 EERIAY SDS-PAGE 7347
Fig. 9 SDS-PAGE of the expressed recombinant protein in

Bacillus subtilis
Note: 1: Protein marker; 2: Supernatant from WB600/pSUGV4; 3:
Supernatant from WB600/pSU-AmyMLFE.

43

31
28

20

10 MEFFEFZIETHIE Western blot 5347

Fig. 10 Western blot analysis of MLFE expressed in Ba-
cillus subtilis WB600

Note: 1: Supernatant from WB600/pSUGV4; 2: Supernatant from
WB600/pSU-AmyMLFE.

B 11 REFWIHEEEES
Fig. 11 Fibrin plate assay for fibrinolytic activity of ex-

pression production

Note: 1-5: Purified rUK(6.25 U/mL, 12. 5 U/mL, 25 U/mL, 50 U/mL,
100 U/mL, respectively); 6: Medium supernatant of Bacillus subtilis
harbouring pSU-AmyMLFE.
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