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Isolation of Pseudoalteromonas sp. H] 47 from Deep Sea Water of East Sea and Characterization of
its Extracellular Protease. In-Tae Cha, Hayung-Joon Lim and Dong-Hyun Roh*. Division of Life
Sciences, College of Natural Sciences and Institute for Basic Science, Chungbuk National University, Cheongju
361-763, Chungbuk, Korea — Proteases are enzymes that break peptide bonds between amino acids of
other proteins and occupy a crucial position with respect to their applications in both physiological
and commercial fields. In order to screen new source of protease, bacteria producing extracellular pro-
teases at low temperature were isolated from deep sea water of East Sea, Korea. A bacterium showing
the best growth rate and production of an extracellular protease at low temperature was designated
H]J 47. The DNA sequence analysis of the 165 rRNA gene, phenotypic tests and morphology led to
the placement of this organism in the genus Pseudoalteromonas. Although maximal growth was ob-
served at 37°C, enzyme production per culture time was maximum at 20°C. At this temperature, ex-
tracellluar protease production was detected from the end of the exponential phage to stationary
phase, and maximal at 15 hours after initial production. The optimum temperature and pH of the pro-

tease were found to be 35T and 8.
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Fig. 1. Growth curve and extracellular protease production of the isolated bacterium HJ 47.
The cells were cultured at 10T (A), 20C (B), 30T (C), and 37C (D) by shaking at 150 rpm in the medium of 05
X marine broth supplemented with 0.01% skim milk and enzyme activity was determined at 307 for 1 hr. Open circle(O-
0) and close triangle(A-A) represent cell growth and protease activity of HJ 47, respectively. Standard deviations from
the mean of three independent assays are indicated by error bars. .



F7] g2 AL yi8g A Ao
% emolA ] ge A
ZAG A3 AGLET E5E ARS
E29 A B 098 Bast B4L waFAY
(Fig. 1). 10C 9} 20C A= th=7] Fut
oIF AduuaARAnL G FAIA FAHEL.
10CA A 72 A7+ wjokslt AL 20T 4] 30 A7k«
A% oF 300 unit/ml9) HEATAHL B3] o]o] ub
3] 30T 7TAXE AHTAS BAV} gle 54L& B
o F3Ath &, 0TAME BLE4d0] 30 A7HA 284
Z7kste] 98.3 unit/ml (+ 18.6)2 HYT 2 o|Fd= HT
105.0 unit/ml (+ 12.5)& Yl et 37CA M= 30 A7t
A 363 unit/ml (+ 42)2 A8 WA G 30 A7 o]
Sz Hi 69.0 unit/ml (+ 8.1)2 HA Y}
Yersinia ruckerid) M= A2 AqERES Fi7
2Hls} 444 LEANE B0 B4 Qb B4
Lk
19,
371

2
- o
)
X
£
bt
g
e

© oo

Ho]39.0.¢[29] Aeromonas hydrophila2] B$-d = &
sjEde] Atd 2=} 9F¥E o BRaE| gl
23] Ao} EAse TE Yersinia sp.& 0|9 v E 3
oA glde BHeln 26T BdsA g=dn
T JTH56] oot Zo] EFLEA Bd Bja

!-)Pn‘-o

r«{n:

89

99

Journal of Life Science 2007, Voi. 17. No. 2 275

7} #ulgE AL o) o] At WAZANA FFE 4
A2 9% FHPoz Aaah

22150l HH ¥ MaiMs 5y

229 H 472 0% 94 2 W@ Py 250l 13
479 S4S dEpRonolE BAA) 2& 179 3
B 71t MBSA W) 49 22Uk oA ez o
% A28 404 BT, TN 5 Q2 Fa A4S 2
7o) 4-5 mmol G B 71K ASHA B4 E 13}
2901 skim milke] AR TE Q) chiting B85l = E4

< 2oF9ln (Table 1).

Table 1. Phenotypic properties of an isolated strain HJ 47

Characteristics Strain HJ 47

Gram staining -
Catalase -
Oxidase +
Hydrolysis of

xylan

chitin +

starch -

+, positive reaction; -, negative reaction

P.haloplanktis ATCC 143937 (x67024)
P.undina ATCC 296607 (X82140)
P.elyakovii ATCC 7005197 (DQ665793)

P.g:arrageenovora ATCCT 43555 (X82136)
87 P.issachenkonii KMM 35497 (AF316142)

P.tetraodonis ATCC 511937 {DQ520896)
P.espejiana ATCC 296597 (X82143)
P.atlantica ATCC 192627 (AB100883)
P.agarovorans DSM 145857 (AJ417594)
P.nigrifaciens ATCC 193757 (X82146)

97, P.parogorgicola LMG 196947 (AY040230)
P.antartica CECT 46647 {X98336)

P.aliena KMM 35627 (AY387858)

93 (——— P.mariniglutinosa KMM 36357(AJ507251)

I___: P.prydzensis ACAM 6207 -(PSU85855)
HJ 47

P.aurantia ATCC 330467 (DQ349123)

P.phenolica IAM 149897 (AF332880)

87

84

P.spongiae JCM 128847 (AY769918 )
P.luteoviolacea ATCC 334927 (DQ504310 )
P.maricaloris MG 196927 (AF144036 )
P.flavipulchra KMM 36307 (AF297958 )
P.piscicida ATCC 150577 {x82215 )
P.rubra CIP 1041107 (X82147)
P.peptidolytica CIP 1070667 (AF007286)
P.citrea ATCC 297197 (DQ401135)
[ P.byunsanensis JCM 12483 (DQ011289 )

1__3: P.ulvae CIP 1071237 (AF172988 )
P.tunicata CiP 105928 (DQ005908 )

P.ruthenica .MG 196997 (AY723742 )

P.denitrificans ATCC 433377 (x82138 )
100— P.sagamiensis DSM 146437 (AB063324)

0.005

“— P.bacteriolytica CIP 1057257 (D89829 )

Fig. 2. Phylogenetic dendrogram of 165 rRNA gene sequences of the HJ 47 and other genus Pseudoalteromonas.
The figure shows the position of HJ 47 within phylogentic tree of Pseudoalteromonadaceae family. The tree was rooted from
a neighbor-joining method with bootstrap analysis (500 replication) of 165 tfRNA gene sequencing from the HJ 47 and
related species. Genbank accession number is shown in parentheses.
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(Fig. 2).
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887 tha AolatitH16].
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E4¢ etz 3820 £ A7elA EE dF%
2 Pseudoalteromonas sp.o] A$ol= AxA S EE B
12 a7} gem(1617] 2 fdo] MY dEHa
Aol ot Bart JHle]. E2)¥ Pseudoalteromonas
CH 75 84 4 LE S 4G oprlska e 52
& 2% (harmful algal blooms)9} &8 3 vz ¢
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Fig. 3. Effect of temperature on the activity of the extracellular
protease from Pseudoalteromonas sp. HJ 47.
The cells were cultured at 20C by shaking at 150 rpm
in the medium of 0.5 X marine broth supplemented
with 0.01% skim milk and enzyme activity was de-
termined at respective temperature for 1 hr. Open cir-
cle(O-0) and open triangle(A-A) represent and pro-
tease activity of HJ 47 and protease-free strain HJ 56,
respectively. Standard deviations from the mean of
three independent assays are indicated by error bars.
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Fig. 4. Effect of pH on the extracellular protease activity of
Pseudoalteromonas sp. HJ 47.
All conditions are the same as Fig. 3. except that en-
zyme activity was determined at 30C with the in-
dicated pH values. Standard deviations from the mean
of three independent assays are indicated by error
bars.
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