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Isolation of a Micrococcus luteus Strain with Producing
Fibrinolysin and Cloning of Fibrinolitic Enzyme Gene
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(1. College of Life Science, Hunan University of Science and Technology, Xiangtan 411201)
(2. College of Life Science, Sichuan University, Sichuan Key Laboratary of Molecular Biology and Biotechnology, Chengdu 610064)

Abstract: A strain, producing a fibrinolytic enzyme, was isolated from the nature environment by using
blood powder plates gathering and fibrin plates screening, and was named ML909. All results from mor-
phological, physiological and biochemical characterization, the 16S rDNA sequence and phylogenetic assay
identified that the strain belongs to Micrococcus Iuteus. The DNA fragment encoding mature peptide of fi-
brinolytic enzyme was cloned by PCR and sequenced. The gene sequence was registered in GenBank of
NCBI and the accession number is EU232121.
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, %I DNA 0.1><SSC Tm
G+C mol% 0.1=<SSC
B- [l G+C % = 2.44(Tm-53.9) 2%
21 , 1.7 16S rDNA FA4FAEEE F M EESNF
[3-51 6] 1.7.1 16S rDNA By &0 FE 5 E - 16S
[7] [8] [9] [10] [11] DNA
[12] [13]

Nakamura T ¥
, 2003 1]

Subtilisin DFE

16S rDNA

(Micrococcus luteus),

1 MRS EE
1.1 #RFERE
1.1.1 iR

; pMDI18-T Taq DNA

1.1.2 EEERE: 2
5, 2 ,pH72
1.1.3 HAHEEQEFE:
10 ,NaCl0.5 2 ,pH72
1.2 E#k
DC-4,
ML909

Escherichia coli DH5a
1.3 EMEHSE

[16]

1.4 SHABEMENE
[17]

1.5 FEEREBUHEE

1.6 S EE#H* G+C mol%
DNA
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1992,

Sigma

TaKaRa 3

1, NaCl

5'-ATGGATCCGAGAGTTTGATCCTGGCTCAG-3'
5'-TATCTGCAGTGGTGTGACGGGC

GGTGT-3" 50 uL 0.2 mmol/L
dNTPs, DNA 100 ng, 0.2 mmol/L, Taq
DNA B& 1.5 U, 1/10 10><PCR ,
1.5 mmol/L MgCl, PCR 94 5 min;
94°C 40 s, 54 1 min, 72 1 min, 30
;72 8 min PCR -20
PCR 0.7 ,
, 16S rDNA PCR
pMDI18-T ; Kit
[ 5uL, PCR 1 uL, pMDI18-T
0.5 uL, 10 uL, 16 14 h~16 h
DH5a
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, MI13(+) MI3(-),

1.7.2 HFABEENRESNFE:
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Table 1 Characteristics comparison of isolated
ML909 and M. luteus

ML909
Characteristics Strain ML909 M. luteus
Colour of colony
Producing acid
Glucose = =
Glycerin — —
Mannose - -
Lactose - -
Hydrolyzing gelatin + +
Nitrate reduction = =
Growth
Inorganic nitrogen agar i i
Citric acid agar = =
7.5% NaCl Nutrient agar o \
containing 7.5% NaCl
37 ¢ i

23 HDBEEHKE GHCmo % B =
ML909 Tm

81.8 DNA G+Cmol% 68%
(Micrococcus Cohn,1872) G+C
mol%
2.4 16S rDNA By & K F 519 4
DNA , 16S rDNA
PCR , 1.4 kb
( D, pMD18-T
, DNA ,
BamH1  Sall , 1.4 kb
) (2
(3
, ML909 16S rDNA
1386 bp Blastn ML909 16S
rDNA GenBank 16S rDNA

> >

99% 16S rDNA ,
RPD— ,
GenBank s s
(Micrococcus luteus),
ML909

bp
2000

1000
750

500
250
100

El 1 16S rDNA B PCR #3874 R TR A #E R A Rk
Fig. 1 Agarose gel electrophoretogram of 16S rDNA PCR
product

1: DL2000 DNA marker; 2: 1.4 kb PCR product of 16S rDNA
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Bl 2 32BE 16S rDNA M EEH TR BIKETE

Fig. 2 Agarose gel electrophoretogram of restriction en-
donuclease digested recombinant plasmid

1: DL2000 DNA marker; 2: Recombinant plasmid; 3: Fragments of
recombinant plasmid digested by BamH I and Sa/ 1
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ML909  16S rDNA
16S rtDNA  MEGA4
, N-J
ML909 ,
, ML909
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ML909 DNA PCR
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1 ATGGATCCGA GAGTTTGATC CTGGCTCAGG ATGAACGCTG GCGGCGTGCT
51 TAACACATGC AAGTCGAACG ATGAAGCCCA GCTTGCTGGG TGGATTAGTG
101 GCGAACGGGT GAGTAACACG TGAGTAACCT GCCCTTAACT CTGGGATAAG
151 CCTGGGAAAC TGGGTCTAAT ACCGGATAGG AGCGTCCACC GCATGGTGGG
201 TGTTGGAAAG ATTTATCGGT TTTGGATGGA CTCGCGGCCT ATCAGCTTGT
251 TGGTGAGGTA ATGGCTCACC AAGGCGACGA CGGGTAGCCG GCCTGAGAGG
301 GTGACCGGCC ACACTGGGAC TGAGACACGG CCCAGACTCC TACGGGAGGC
351 AGCAGTGGGG AATATTGCAC AATGGGCGCA AGCCTGATGC AGCGACGCCG
401 CGTGAGGGGT GACGGCCTTC GGGTTGTAAA CCTCTTTCAG TAGGGAAGAA
451 GCGAAAGTGA CGGTACCTGC AGAAGAAGCA CCGGCTAACT ACGTGCCAGC
501 AGCCGCGGTA ATACGTAGGG TGCGAGCGTT ATCCGGAATT ATTGGGCGTA
551 AAGAGCTCGT AGGCGGTTTG TCGCGTCTGT CGTGAAAGTC CGGGGCTTAA
601 CCCCGGATCT GCGGTGGGTA CGGGCAGACT AGAGTGCAGT AGGGGAGACT
651 GGAATTCCTG GTGTAGCGGT GGAATGCGCA GATATCAGGA GGAACACCGA
701 TGGCGAAGGC AGGTCTCTGG GCTGTAACTG ACGCTGAGGA GCGAAAGCAT
751 GGGGAGCGAA CAGGATTAGA TACCCTGGTA GTCCATGCCG TAAACGTTGG
801 GCACTAGGTG TGGGGACCAT TCCACGGTTT CCGCGCCGCA GCTAACGCAT
851 TAAGTGCCCC GCCTGGGGAG TACGGCCGCA AGGCTAAAAC TCAAAGGAAT
901 TGACGGGGGC CCGCACAAGC GGCGGAGCAT GCGGATTAAT TCGATGCAAC
951 GCGAAGAACC TTACCAAGGC TTGACATGTT CTCGATCGCC GTAGAGATAC
1001 GGTTTCCCCT TTGGGGCGGG TTCACAGGTG GTGCATGGTT GTCGTCAGCT
1051 CGTGTCGTGA GATGTTGGGT TAAGTCCCGC AACGAGCGCA ACCCTCGTTC
1101 CATGTTGCCA GCACGTAGTG GTGGGGACTC ATGGGAGACT GCCGGGGTCA
1151 ACTCGGAGGA AGGTGAGGAC GACGTCAAAT CATCATGCCC CTTATGTCTT
1201 GGGCTTCACG CATGCTACAA TGGCCGGTAC AATGGGTTGC GATACTGTGA
1251 GGTGGAGCTA ATCCCAAAAA GCCGGTCTCA GTTCGGATTG GGGTCTGCAA
1301 CTCGACCCCA TGAAGTCGGA GTCGCTAGTA ATCGCAGATC AGCAACGCTG
1351 CGGTGAATAC GTTCCCGGGC CTTGTACACA CCGCCCGTCA CACCACTGCA
1401 GATA
3 E#k ML909 &9 16S rDNA EE F 75
Fig.3 The 16S rDNA gene sequence of strain ML909
54MLAUH1 T C
65ML909 ’
43I MLBallarat (AJ409096) , 72 Val Ala;
99 MLIW-22 (DQ513326)
40 MLDSM20030T 456 A G,
M. luteus
-Actynomyces sp. ’ GenBank
100 M. roseus EU232121
M. kristinae
65 M. varians
L Jeifsonia aureus
98 Bacillus megaterium
{L. welshimeri b
[——Streptococcus thermophilus P
100 Streptococcus sp.
— 21227
0.01
4 EHk MLI09 I RF R B F L 5418
Fig. 4 The phylogenetic position of strain M1.909 4268
2027
DC-4 , ML909
1375
DNA 828 bp(  3),
947
(DFE) , 831
PCR pMD18-T , 64
( 6), «C 7
, 828 bp, 275
5 A2EE PCR 4 11 B TR AS 1 B AR A3k
’ ’ Fig. 5 Agarose gel of PCR products of fibrinolytic enzyme
ML-FE from the strain ML909
, 9994 2 1: ADNA/EcoR I+Hind 11l marker; 2: PCR products of fibrinolytic
enzyme from the strain ML909; 3: PCR products of fibrinolytic
« 7 ), 215 enzyme from the strain DC-4
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kb 11
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>
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Fig. 6 Agarose gel electrophoretogram of restriction en-
donuclease digested recombinant plasmid

1: PCR products of fibrinolytic enzyme from the strain ML909; 2:
ADNA/EcoR 1+Hind 111 marker; 3: The recombinant plasmid di-
gested by Nco [+BamH 1; 4: The recombinant plasmid
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GCGCAGTCCGTGCCTTACGGCGTATCACAGATTAAAGCCCCTGCTCTGCACTCT
A Q S VPY GV S QI KA PA L H S

55 CAAGGCTTCACCGGATCAAATGTTAAAGTAGCGGTTATCGACAGCGGTATCGAT
19 ©® € F TGS NV K VA VI DS T D

109 TCTTCTCATCCTGATTTAAAGGTAGCAGGCGGAGCCAGCATGGTTCCTTCTGAA
37 S S H PD L KV A GG A S MV P S E

163 ACAAATCCTTTCCAAGACAACAACTCTCACGGAACTCACGTTGCCGGTACAGCIT
55 TNPFQDNNSHGTHVAGT@

217 GCGGCTCTTAATAACTCAGTCGGTGTATTAGGCGTTGCGCCAAGCGCATCTCTT
73 A AL NN SVG VLG VA PS ASTL

271 TACGCTGTAAAAGTTCTCGGCGCTGACGGTTCCGGCCAGTACAGCTGGATCATT
91 Y AV KV L GA DGS GQ Y S WTITI

325 AACGGAATTGAGTGGGCGATCGCAAACAATATGGACGTTATTAACATGAGCCTC
109 NAANVSPE w A 1 A N N M DV I N M S I

379 GGCGGACCTTCTGGT TCTGCAGCGTTAAAAGCGGCAGTTGACAAAGCCGTTGCT
127 e G P S G S A A 1. KA AYV DK AV

433 TCCGGCATCGTAGTCGTAGCGGC/GGCCGETAACGAAGGCACTTCCGGCAGCTCA
145 S G T vV V1AM AGCGN EG TS G S s

487 AGCACAGTGGGCTACCCTGGTAAATACCCTTCTGTCATTGCGGTAGGGGCAGTT
163 s TV GY¥Y P GK YPS VI AV GAV

541 AACAGCAGCAACCAAAGAGCATCTTTCTCAAGCGTAGGTTCTGAGCTTGATGTC
181 N S S NQ RA S FSS VG S E LDV

595 ATGGCACCAGGCGTCTCTATCCAAAGCACGCTTCCTGGAAACAAATACGGCGCG
199 M A P GV S IQ S TUL PG NI K Y GA

649 TACAATGGTACGTCAATGGCATCTCCGCACGTTGCCGGAGCGGCTGCTTTGATT
217 ¥ N G TS M ASsS PHVY AG A AT T

703 CTTTCTAAGCACCCGAACTGGACAAACACTCAAGTCCGCAGCAGTTTAGARAAC
235 L S K HP NWT NTOQ VR S S L EN

757 ACCACTACAAAACTTGGTGATGCTTTCTACTACGGAAAAGGGCTGATCAACGTA
253 T T T KL GCDA FYY K GT T NV

811 CAGGCGGCAGCTCAGTAA

271 © A A A O %

B 7 ML909 FiAEER BRI FIIFHENHEEEFT

Fig. 7 Coding sequence of mature peptide of fibrinolytic enzyme from the stain ML909 and its amino acid sequence
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Fig. 8 The phylogenetic comparative analysis of the nucleotide (A) and amino acid (B) sequences homology of proteases

2.7 ML909 758G E B4 ) ,
, ML909
DC-4 S s
s DC-4

(9 10) , ,
DNA s
s R K-54

K-54 s s

B9 FHEE SRR . '

Fig. 9 Fibrin plate assay for fibrinolitic enzyme of the
strain ML909 1473 , 13 , 12
1: The strain ML909; 2: Bacillus amyloliquefaciens DC-4

, 99%
E 10 AYEFEATFRE T
Fig. 10 Fibrinogen plate assay for fibrinolytic activity PCR s
1: The supernatant of Bacillus amyloliquefaciens DC-4; 2: The . .
supernatant of the strain ML909 , B.amyloliquefaciens DC-4
DNA , 4 (
5'-
3wk |
5'-
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