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1 E#k ZL223 @R 25 (1000 x )
Fig. 1 ~ Phase contrast micrograph of strain ZI.223 showing the cell

morphology and spore-forming, Bar, 5 pum.
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J¥ 5 AL, FH Neighbor-Joining J5 i 48 # ) 2R 42 &
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Y1, 5IAHRIE IR B T 97. 4% - 98. 6% . H i K
21223 5 B. pseudofirmus OF4 # 16S rRNA L [X JF
SR fi =5, A 98. 6% o

Bacillus alcalophilus DSM 485" (X76436)

Bacillu alcalophilus DSM 8724 (X76448)

Bacillu pseudalcaliphilus DSM 8725" (X76449)

-

Bacillu clausii DSM 8716 (X76440)

100

100

100

Bacillu gibsonii DSM 8722" (X76446)

I Bacillu halodurans DSM 497" (AJ302709)
L Bacillu halodurans DSM 8718 (X76442)
Bacillu pseudofirmus FTU (AF406790)

Bacillu pseudofirmus DSM 8715" (X76439)
Bacillu pseudofirmus OF4 (AB029256)

Strain Z1223 (GQ202203)

Bacillu agaradhaerens DSM 87217 (X76445)

100 _|— Bacillu clarkii DSM 8720" (X76444)
Bacillu vedderi DSM 9768" (Z48306)

Bacillu subtilis 168" (K00637)

2 E T 16S rRNA EFRFFIMENE ZL223 SHEXEMHNRELEN,F 58 Genbank BRSJ FHESH, FXNE
FEESEREESITR(RIHRTIS2HNER)  GRIATKEAN 0.5 ZERERE

Fig.2  Neighbor-joining phylogenetic tree based on 16S rRNA gene sequences showing the relationships between strain Z1.223 and related species.

Accession numbers are shown in parentheses. The number at each branch point represent the bootstrap percentages ( values above 95% are shown). Bar,
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OF4 F E. coli K12 1y il BE S i th 42, 15 38 1 21223 15
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o7 ¥ B R 40°C 5 7E 60°C 7 1L 50 min, {45 50% L |-
M35 35 AT LA 52 pH 8.0 - 12.0 4b B 4h Jf ) ¢
50% LA 136 77 5 BE 0% i 52 Wk BE 3% 1Y H,0,, kb 3
60 min {REFRFF 50% DL (3% f1. Hg™ .SDS X fif§
WA IEIER, Mg® " (Fe’™ (Fe' " S5 XA — & )
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Fig.3 Effect of some factors on the activity and stability of protease from strain Z1.223. ( A), Temperature profile; (B), pH profile; (C), Thermal

stability; (D), pH stability; (E), H,0, resistance; (F), Metal ion, EGTA, EDTA & SDS tolerance.
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a4 1995 AEJE T 168 RNA JEH B9 RS R4 GIIFE FPAR A 209 0 B e AT B8 K AL & 9 7

BRI B A ST Y — A I R AT R R, A
AN [F] Y BIF 5 3 DS [] %) B B2 B i vh 3 i 4R A, Horh
3 A AR B9 SR AR 9 4 3R . B. pseudofirmus DSM 8715
1B, pseudofirmus OF4"°" Fl B.  pseudofirmus
FTU" 5 W & B. pseudofirmus T (%) A~ 7] T k.
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o e AR
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FEAE D7 T BAF AR A B 0 0 25 5. B, pseudofirmus FTU
FEWA NaCl B A B A= 4 R WA K 1) 26 460 458 RR AN
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A FHDE b3 A 2 - 5 7 4 0 TR B A R S W) T T PR
71223, Zg BRTIR W bR 21223 S G 08 AT OB
pseudofirmus ) — 5 H B B W E K 2 A 89 #H
TR o

I B 24 60 A T A A K AR Il ) — > R A
A 1971 4 Horikoshi™ B ¥R 38 T 72 B Bacillus sp.
221 Py Hh B M AR g DL Ok, B 1B T 2 RN [
Mok A T W RC2E AR R BTE O BE, A G

B. pseudofirmus B = A (1) 8 A B A a0 . |
EC M TN B. pseudofirmus T ;= A 11 8, H Ik
N7 1 fe AF i BE R 60°C - 70°C, 4 pH 1 9.0 -
110, A A F A SCHIE 1 21223 T8 1 2R FI B . 1R AR
71223 j7 A= B e B R AE pHL I 32 0 [ A i
AR i 57 45 7 10 J8 s 1 H Ry FH L i L% 2R
P 9 L pH AL, 2 BF 5% i 43 1 B I 1 1 —
AARGF W GEIR  (EAR HEAT i — 2P 5

F1 HEH ZL223 R B R & EUHFE
Table 1 Some phenotypic characteristics of strain Z1.223 and related species of Bacillus
Strains designations
Characteristic
1 2 3 4 5
Size (um) 0.8-1.0%x5.0-7.0 0.6-0.8x3.0-6.0 0.5-0.6x3.0-4.0 0.6-0.7%x2.0-5.0 0.5-0.6x2.0-5.0
Spore shape Oval Oval Ellipsoidal Ellipsoidal Ellipsoidal
Temp. for growth (°C) 15 -45 10 - 45 15 -55 15 -45 10 -45
pH for growth 7.0 -10.0 8.0-10.0 7.0-10.0 9.0-11.0 9.0-11.0
NaCl range for growth(% ) 0 — 15 0-16 0-12 0-16 0-16
NO, reduction - - - - +
Hydrolysis of ;
Starch - w + - +
Tween 80 - - - - -/ +
Utilization of ;
Ribose w + + - +
D-xylose + + - - +
L-arabinose - - + - +
Galactose - - + w +
Rhanmose - - + - w
Lactose - - + - -
Melibiose - - + - +
Melizitose - - + -
D-raffinose - - + - +
D-tagatose - - - +
Mannose - w + w +
Inositol - - + -
2-ketogluconate + - - - +

Strains designations: 1, strain Z1223; 2, B. pseudofirmus DSM 8715""

agaradhaerens DSM 8721" " + positive, — negative, w weak reaction.
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Isolation, identification and enzyme profiling of an
alkaliphilic protease producing bacterium

Jianguo Hao''?, Yanfen Xue', Yanhe Ma'"

('Lab of Extremophiles, Institute of Microbiology, Chinese Academy of Science, Beijing 100101, China)
(* Graduate University of Chinese Academy of Science, Beijing 100049, China)

[ Methods | Protease-

producing alkaliphiles were isolated by skim milk agar method. The morphological, biochemical and physiological

Abstract: [ Objective ] To isolate and characterize alkaliphilic bacteria with protease activity.

characteristics, 16S rRNA gene sequence and DNA-DNA hybridization were determined to identify the taxonomic position
of strain Z1.223. Meanwhile, the enzyme characterization of the protease including optimal temperature and pH range,
stability and oxidation resistance were tested by using casein hydrolysis test. [ Results] A new strain named Z1.223 was
isolated from Bange Lake in Tibet, China. Cells were Gram-positive, spore-forming, motile rods. Growth pH range was
from 7.0 to 10.0, optimum at pH 9.0. Growth temperature range was from 15°C to 45°C , optimum at 37°C. The G + C
content of DNA was 40. 4 mol% . Phylogenetic analysis based on 16S rRNA gene sequences showed that the strain
belonged to the genus Bacillus and most closely related to Bacillus pseudofirmus OF4 with 98.6 % sequence similarity.
DNA-DNA hybridization analysis confirmed the close relationship of strain ZL223 with Bacillus pseudofirmu OF4 (86%
relatedness) . Strain Z1.223 produced extracellular alkaline protease and its maximal enzyme activity was observed at 40°C
and pH 12.0. [ Conclusion] Base on polyphasic taxonomy, strain Z1223 was a new member of Bacillus pseudofirmus. It

produced alkaline protease which was worth further research.

Keywords: Alkaliphile; Bacillus pseudofirmus; 16S rRNA gene; DNA-DNA hybridization
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