& ‘i % % iﬁ. %\ Sep. 20, 2014, 41(9): 1843-1849

Microbiology China © 2014 by Institute of Microbiology, CAS
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china.130821

— IR R E AR \‘%':.EE&E%“ Eﬁa\ﬁa\tﬁ
RWE' MEN T ELE' TR

¢ 116622)
2 110866)

B ZFE [B] e R HEBAK, STARITEASEET, S LT ERZ
L RIFAER A . [k BidBE G REMIG, FIR-HEZAR /’2%#&2\%, N
T ZEFAF FALEEOEME, RRBEAFENT LSBT, AIWEF, A2
AACHFAEAR R, 454 16S IDNA KB 7SI o AT AARAT KA R S Ksfn, @it SDS-PAGE Fa it
&R QBRI IE A A RAFE. [4R] a2 —MHREbBagesan el
CNY16, %% # /4& 3 3647 (Bacillus safensis). % B4 Js B, SDS-PAGE Feif 4% ¢ B4
HERERPZABEEEZAZ VAT ERDRE TR, 552533 kD 4223 kD. #H 2K
ik R G, AL mICRERER ., (4461 @8 CNY16 & —# 69 ¢ s = £
B, FEBEEBAET WSS, EABETFANE. HRBIAFIEBRET —FFH R R.

KPR AR, AR, ST, AR EHHRIE

Isolation and identification of a fibrinolytic enzyme producing
bacterium and its analysis of the fibrinolytic components
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Abstract: [Objective] To isolate and identify a fibrinolytic enzyme producing bacterium, and to
analyze the component and characteristic of fibrinolytic enzyme. [Methods] Plasmin-producing
bacterium was isolated by casein medium and AGAR-fibrin double-layer tablets from sea mud, soil,
etc. Then its enzyme activity was measured by urokinase standard curve. The morphological,
biochemical and physiological characteristics and 16S rDNA gene were analyzed to identify the
taxonomic position of strain CNY16. The composition of the extracellular plasmin system was
analyzed by SDS-PAGE and fiber protease zymogram. [Results] A strain named CNY16 with
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fibrinolytic activity was isolated and identified as Bacillus safensis. The results of SDS-PAGE and
fiber protease zymogram showed that the extracellular fibrinolytic enzyme system contained at least
two fibrinolytic enzymes with molecular masses of approximately 33 kD and 23 kD, respectively.
The plasmin effectively dissolved fibrin clots, but did not hydrolyze blood cells. [Conclusion]
CNY16 was a novel plasmin-producing bacterium, the fibrinolytic enzyme produced by strain
CNY 16 hold the valuable property in high activity and good stability. The strain might provide a new

source for novel fibrinolytic enzymes.
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LB 1 22 HIBHEAFE
CNY16 Tween80
V-P
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1
2.3 16S rRNA ERE BB 5 547
CNY16 DNA PCR
1 423 bp
GenBank GenBank
KF802857 BLAST GenBank
CNY16
B 1 E#k CNY16 BERAS(LB F4R) DNA
Figure 1 Colonial morphology of strain CNY16 (LB
plate) (Bacillus safensis) 100% MEGA
5.05 Neighbor-Joining
3 CNY16

Bacillus safensis
24 FREBRESHIMEMERAR
241 BRBAHEZANERAR:

B2 BE#k CNY16 E=[RFELR(1000x)
Figure 2 Strain CNY16 gram staining results observed
by microscope with magnification of 1 000x

£ 1 BEkk CNY16 BIEIRAE (L4SE

Table 1 Physiological and biochemical characteristics of strain CNY16

CNY16 : CNY16

Identification of features Strain CNY 16 Refere.nce Identification of features Strain CNY 16 Refere.nce
strain ' strain

Oxidase test + + Cellulose decomposing
Catalase test A ND V-P 4 +
Contact enzyme test 3 * Nitrite reduction
Starch fermentation Denitrification 4 A
Sucrose fermentation 4 F Nitrate reduction
Mannito fermentation + + Urease +
Tween 80 + ND Indole
Gelatin hydrolysis Methyl red

+ - ND I

Note: +: Positive; —: Negative; ND: No data.
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3 TH#¥k CNY16 16S rRNA EEFIM RS L E
Figure 3 Phylogenetic tree of strain CNY16 based on 16S rRNA gene sequence
Bootstrap  ( 1000 ) GenBank 0.005 1/200

Note: Numbers at nodes present bootstrap percentages (based on 1 000 samplings), the numbers in parentheses are accession numbers of
sequences in GenBank. Scale bar: 0.005 nucleotide substitution per 200 nucleotides of 16S rRNA gene sequence.

242 AHXEAMIEZHRNASTEHS: R
CNY16 SDS-PAGE vm
4 44.3 —
29.0 — s
a
b 20.1 — .-
SDS-PAGE A
14.3 —ww
B
Bl 4 SDS-PAGE F¢F4E A EGE
Figure 4 SDS-PAGE and fibrous protein zymogram
M Marker 1 2 3
SDS-PAGE a 4 5 6 .
A 33kD b Note: M: Protein marker; 1: Crude enzyme; 2: Salting out; 3:
Hyperfiltration; 4: Hyperfiltration zymogram; 5: Salting out
B 23 kD zymogram; 6: Crude enzyme zymogram.
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2.4.3 CNY16 FiABRINEE REFTLTMA A E
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NR 041794 100%

(Bacillus safensis)
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Table 2 CNY16 crude enzyme solution for clot

8h

dissolution experiments in mice
Sort

Weight
i) Crude enzyme

Buffer solution

The initial weight of 1.000+0.023 1.000-£0.026
blood clots

Mae el 0.130+0.046 0.910£0.041
weight of blood

clots

Weight of the blood 0.870+0.069 0.090+0.067

clot dissolved

+
Note: Date in the table are X+£S.
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