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CHEE BllEAE BHISH= Micrococcus sp. HI192] 2| ¥ 4
RQIEY - 284] - =S3"
Esrisim Teinsiket ojuEstT;
A Fo B ofw Ak Zhol] EA S peptide A3 RISl B2 AIH 02 we] ALg AT, o] 28
R Pl oS A2 E FRUE 2] Aoko] A9 DA FARLE AN ATE 5] 342 e

ZAujofo 2 Bty o] & F w2 A A skim milkS- 713 v R oA 71A E FYHI S HAFE FF5
HIVZE HY3lgd. 279 Je5h3], B34 547 16S rRNA gened] H7|A IS =413 29
Micrococcus sp.°l| 4-31= 7 22 ey}, 28] % Micrococcus sp. HI19%= 10°C ol A = AFe}A] X314 2.9 20°C
FE AS EAFAE BTG HH AS LEE37°CH 2, T4 AL 30°Cl A oF 480 unit/m1e] 3

Hg Ho] Foluh
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o FaL SlTk(1). ol AFFl EAlSh=
A E] 5 BFFECRE 100 AE ml G 10')dez EA)
ShaL QTk(13, 27). A5 Al 542 259 Fol 4
S 3L QAT AL 5] Y ofs) AEEHE tde 34
ahaL, o]fl &g FTEe 83 A=A, fF18H7 Adlo] €
T k2.
il Balaihe g8 gl o] olui2kt peptide 23S
ZEElehe el A AAlH e FHEL Al 60%
AL AEh22). SE 729} Vs S T V1A
of ¥rt oflet 2P|E Alx, 459 A3}, FFe EEUA,
A 5o 2FA, &shA| 5o AR, AA|, I
o HAE A% ARkl 1 8757} STk 9
1Ths, 22). @A) AH4F 02 AREE= Y] vl
AaE AE I 80 o BE 54E USAA
AE Fefe] aah Bol ARSEM(10) T 34
Bacillus sp.8] Ao ZHE AE= FA4
7hd BaEolnt vAE frefo] &l ArEe Al
o o]&Ho] HAHLEIt 60°CE E& vhd, FHELES
P8 RESE L w2 A] ogo} vl d o] FlEal g
A 4 9lar, ZEEeiA] ks Al Wl AFEsdel

A Zol] o] &E I ATh22). Bacillus sp.2lo % Vibrio (6, 14),
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Serratia (17), Pseudomonas (9), Pseudoaltermonas (3, 18), Strepto-
myces (11), Brevibacterium (23), Kocuria sp. (12)2] 4553} X
ZFAAME A9 Tl B gAE FH|S= Micrococcus sp.

8, 21)e] T/t EEE A FH AT

£ AT AEe Ader S 7He w8 ASTETH
Asx0] 7I0EA oA Alxzeie ol Rejlass
RISk Alts Bt ol 7P w2 EAagAE Hel o
o] TR A Rl gao] Ak 548 ATstdch
AT
H e chE BoigAs ditsle vF 22l | 22
o5 85 93 AlE= 200549 72~20061d 3Ll 54

Azra A5 a4 238 3
o S YNSATAE R FE] AFuto} AMSSIATE Fado R
AFHE AEF 0.1 mlE 0.5% marine broth (Difco, USA)ll
0.01% skim milk (Difco, USA)S 713+ MBS wj Aol 1.5%
agars F71sle] v FHahRlo] =2 3F 3 25°Cel| A 30413
ol widsle] F=Y e FH&k(clear zone)S A= =
H F2YE 38 ol Yoz Avisty e ek =
FEETe] B HiHE glycerol stock solutions ARE-5}¢]
-80°ClA 4 RASIHT)

2 AlZHl| HE ZH| WK SLEM £

Tof) w2 S-S B3 25°CoA] 48413 B FH)
TS 1%7F H== MBS iAo AEste] 10°ce}k 20°Ce]
A= 6XZF 743, 30°CS} 37°CAlM = 2417 IFALE spectro-
photometer (Libra S22, Biochrom, England)E ©]-&3}a] F3 =
£ 600 nm oA SA3IATE AAEE d=71] F8% 600
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nm ko] 0.1 o]FellA 1.0 oJ3kE YEll= 771 @S HA 5
A ol Adelste] BRAS IAjHee] VIEVE 7 the,
0.301/71&712 FAI8FITH19).

Aol uld HIas GAHFAHLS 0.5%wH) azocasein
(Sigma, USAYS 27|42 AL3te] Ak A5 AL 2185}
o 2339 03). EAFAY T 30°ColM AR AT &
FAE 440 nm2) 0.01 Z7}E 1 univmlOE 3P (25) &
20 AL 33) =49 Hgy BEUAE BT

ol HEf 2 MSEH S

AdE FFE MBS iAol HieFate] 917dAF @A) (Eclipse
80i, Nikon, Japan)S- ©]-8-at] Feje} 2715 #&=th 19
H42 Gram stain kit (BD, USA)E ARS8t AlzAte] A|A]d
ule} 2Fsl] o o]2]o| T Buck’} 7]&3t BIGA WHHS ALS-
SATH4). Oxidase B &) 74A] TF2] AejAslsts 54
bioMerieux A}9] kit (bioMerieux, France)E A8-8Fe] A =A1<]
AU Z AR3Fe] A D3FH O, catalase S5 3% H,0,5
ARSI O AA|318-A} chitin, starch, xylan] 23 5412
skim milk THAlol] o]F 71848 mAH Aol 1%2 Fo] A}
skt

16S rRNA gene?| 7| M ZHM 1 HEEN

EZi2] 16S rRNA geneS SE3}17] 93} 27F} 1492R
primerg ©]-83ld F2UY PCRZ FZ3}TH20). PCR ¥
MJ Mini™ Thermal cycler (Bio-Rad, USA)YE ©]-8-3}4 1L, ¥H&-
Z7L 94°Col Al 303, 50°COllA] 30%, 72°Col A 18 30%ZE

353] WEE & 72°Co|A] 103 Z<F final extensionS 39313 T).
ZZ5 2HELS PCR purification kit (Real Biotech Corp.,
TaiwanyS AF8-3le] AA)SE & Solgent AH(Korea)oll 223l 4
71 ME-E AA3HAh

ARH A7IME9] 5 HARE GenBank?] database] -
H ARE UPFOSZ Blast _E:L‘“*”(http'//www.ncbl.nlm.mh.gov/
BLAST)C. & F33tHth AZEAS CLUSTAL X9 multi-
alignment program= ©]-8-3}>] A3} Genbankol] FT5H
O FF59] 16S rRNA gene 97148 FH S} MEGA 271
-8 0]8-3}4 neighbor-joining method (24)0l &3l A71E3H
o] §22 A} phylogentic treeS HARJTE Branche] A%
(bootstrap FH)y= 50038]2] ATAE AFEZHE AZE treeE 2}
Zgake] ARFSEATH7).
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d

HJ

A
it

flo

=

chilZl B g BHlE HI19e] B 9 B4 223

sa|2e HE X M2 e S
Bele HIok 13 94 9 NIl i el 19 9
9 S Uen@) o) o A8 S0l of |
FAR AT erad) FE7} D2 AR
o8 Che St s A A0 mede ZEUE 3
gkl 30°ColA 343 viFAl A7o] oF 3 mmol 23kt
CatalaseS’»]— oxidase, urease AL H{3}3 O arginine
dihydrolase -2 gllom X3S §7|F oz washA] %3}
ALt olE s EXHEL Micrococcuaceae}ol &3= Stomato-
coccus, Planococcus, Staphylococcus sp.2] dFE3 T-H5H =
Micrococcus sp2] E/33 AXFFATH15). ©] €19 Micrococcus
spoll £33 2 F3 vt EAS Table 13 Z)t}. Skim milk
9} gelatineS 7123l Sl= WhA AYA| ILEAR chitind} starch
= 7kl E sk Eeklth

16S rRNA gene2| 7| M 2N I HSH FAZA

TElE T HI199] frAEkE 540 e A3 AlSA
ABAE Golr 7] 95te] PCRE ZE A2 1,507 bpd] 16S
rRNA gene® = HE] 954 bpo| T A7IMES AAst 4
S A=3FTH28). WA National Center for Biotechnology
Information (NCBI)2] Blastn 7448 53l 16S rRNA gene®] -
AIEE ZAVSE A} B2 HI9E Micrococcus luteus2t 99%
o] FEAE BAFAT. ol2l]t A= Table 191419] A2 - A
318He B dXghe AoE BofFa JTk(15). 43712 e
o Az yslekE Axkel 16S rRNA gene®] G7IAE Bl 2
F}2 w]Fo] HI19= Micrococcus sp.2] 3F Zol &34, 24"
Q7ML Micrococcus sp.2] type strains3}e] FABAIE %

Table 1. Characteristics of the strain HJ19 with the species of the
genus Micrococcus

Characteristics HIJ19 M. luteus® M. lylae® Kocuria roseus®
Major pigment Y Y CwW PR, OR
Aerobic acid from

Glucose - - - -

Mannose - - - -
B-Galactosidase - - - -
Nitrate to nitrite - - - +
Starch hydrolysis - - - -
Gelatin hydrolysis + + -
Oxidase + + -
Urease + D - -
Growth on nutrient N D b )

agar with 10% NaCl

Esculin hydrolysis

“Data from (16, 26)

Symbols: D, different reactions in different taxa (species of a genus or
genera of a family); Y, yellow; CW, cream-white; PR, pastel red; OR,
orange red; +, positive reaction; -, negative reaction
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Fig. 1. Phylogenetic tree based on 16S rRNA gene sequences showing the position of strain HJ19. The tree was constructed using the neighbor-
joining method and the Kimura two-parameter calculation model (24). The numbers represent the confidence levels from 500 replication bootstrap

sampling. Genbank accession number is shown in parentheses.
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= 30°CAlA 16717 vje 2 FH S vHEY] AARE BhAE 20
ColA MFRE AT 40ARE v Y TSk A
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). B2 E Micrococcus sp. HI19= 10°ColA= A2 AH3HA]
%‘311 gt} 2E Foare] 5A4S BRAFATh20). olH S &
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Fig. 2. The protease activities of HJ19 at two cultural temperature.
The isolate HJ19 and a negative control strain were cultured at 20°C
(A) and 30°C (B) for 49 hr on the plate of 0.5x marine broth
supplemented with 1% skim milk and 1.5% agar.
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Fig. 3. Growth and extracellular protease activity of Micrococcus sp. HI19. The cells were cultured at 10°C (A), 20°C (B), 30°C (C), and 37°C (D)
by shaking at 150 rpm in the medium of 0.5x marine broth supplemented with 0.01% skim milk. The enzyme activity was determined at 30°C for
1 hr. Open circle( O — O ) and closed circle( @ — @ ) represent protease activity and cell growth of HJ19, respectively. Standard deviations from the

mean of three independent assays are indicated by error bars.
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ABSTRACT : Isolation and Charcterization of Micrococcus sp. HJ-19 Secreting Extracellular Protease
In-Tae Cha, Yong-Sik Oh, and Dong-Hyun Roh* (Department of Microbiology, Chungbuk
National University, Cheongju 361-763, Korea)

Proteases are degradative enzymes which hydrolyze a peptide bond between amino acids and they are abun-
dantly applied to commercial field. In order to screen new source of protease, bacteria secreting extracellular
protease were isolated by enrichment culture from deep sea water samples of East Sea, Korea. A bacterium,
named as HJ19, showed the best growth and the largest clear zone in plates supplemented skim milk at 30°C.
The partial DNA sequence analysis of the 16S rRNA gene, phenotypic tests and morphology identified that this
strain was in genus Micrococcus. The strain HJ19 could not grow at 10°C but it started growth and showed pro-
tease activity at 20°C. The optimal growth was at 37°C and the maximal protease activity at 30°C was about 480

unit/ml.



