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Figure 1. The transparent circle is formed by the Strain LDS 33 in

casein plate. Incubating for 122 hin30 °C, d =0.4em,D =2.5cm.

2. MBARRIEEYREAEEL FRLEEHME
i

Figure 2. The transparent circle is formed by the double active
substance with anticoagulation and thrombolysis in the fibrin plate.
D 30pL 10U/mL urokinase; @ 30pL 100U/mL urokinase; (3
30uL 500U /mL urokinase; @ 30uL 1000U/mL urokinase; &
30pL 2500U/mL urokinase; © 30pL 5000U/mL urokinase; O
30uL extracellular concentration liquid of the strain LDS 33.
Incubating for 4 h in 35 C.
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Figure 3. Standand curve of urokinase.
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Table 1. The physical and chemical properties of the
strains LDS33

characteristic LDS33
glucose fermentation acid production +
aerogenesis -
gram staining +
catalase test +
determination of V - P +
amylolysis -
hippurate hydrolysis +
nitrate reduction -
gelatin hydrolysis +

the growth of Anaerobic Agar -

pumilus SAFR-032 [ AHALLEE 5 99% , Fl & ¥ Bacillus
atrophaeus 1942 ¥ FM L FE &y 98% , Fl B £k Bacillus
amyloliquefaciens FZB42 WAL EE K 97% , 1 MEGA
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Bacillus pumilus LDS.33 (& 4) .

33| Bacillus amyloliquefaciens FZB42 (NR 076480.1)

34
55

I

73

0
Bacillus megaterium QM B1551 (NC 010008.2)
95 I: &

ol

Bacillus atrophaeus 1942 (NCP002207.1)

Bacillus amyloliquefaciens DSM 7 (NC 014551.1)
Bacillus subtilis sub sp. subtilis str. 168 (NZ CM000487.1)
Bacillus sp. IS (NC 017743.1)

Bacillus subtilis BSnS (CP002468.1)

Oceanobacillus iheyensis HTES31 (HG323482.1)
Bacillus pumilus SAFR-032 (AY167879.1)
A LDS33

Bacillus amyloliquefaciens TA208 (NC 017188.1)

100\_{ Bacillus licheniformis ATCC 14580 (NC 006270.3)
87! Baciltus licheniformis DSM 13 ATCC 14580 (HG323448.1)

B 4. Bk LDS B HMERARFEENRZEREN

Figure 4. The phylogenetic position of strain LDS 33. The sequences used in the analysis were obtained from the GenBank Database

(' accession numbers are given parentheses) . The number at branch nodes are the percentage bootstrap support based on Neighbor —

joining analysis of 1000 resample data sets. The scale bar corresponds to 0. 1 substitutions per nucleotide position.
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Screening and identification of Bacillus pumilus producing
double active protein of anticoagulation and thrombolysis

Binghua Liu , Yaxiong Luo, Xuemei Tao, Xiaoying Xie, Xupan Ma, Lin Zhang
School of Medicine and Nurse, Chengdu University, Chengdu 610106, Sichuan Province, China

Abstract: [Objective] The aim of this study was to screen bacteria that can produce antithrombotic. [Methods] We
screened the target bacteria on VY /4 plate and casein plate from more than 20 samples such as water, soil, rabbit
manure, sheep manure and deadwood. We detected the antithrombotic activity by fibrin plate and fibrin tube. We
identified the target bacteria by morphological characteristics, physical and chemical properties and 16S DNA sequence
homology. [Results] We obtained 5 strains that can produce antithrombotic. We found that the extracellular protein of
strain LDS33 shows both stronger fibrinolytic activity and stronger anticoagulation activity. According to the morphology,
physiochemical properties, 16S DNA sequencing and phylogenetic tree, strain LDS33 is identified as Bacillus pumilus.
[Conclusion] Bacillus pumilus LDS33 can produce highly active anticoagulation and thrombolysis double active protein.

Keywords: Bacillus pumilus, anticoagulation, thrombolysis, screening, identification
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