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Abstract

This study was to isolate a bacterium producing a alkaline protease from mud flats of the west seaside of
Korea and to investigate the biochemical analysis of the alkaline protease producing from the isolate. The isolate
was named as Gelidibacter sp. HK-1 based on 16S rRNA sequence, Gram staining and the photograph of electron
microsceope. Optimum temperature for growth and protease production of the isolate was 25°C. Growth of the
isolate was reached at stationary phase after 10hrs followed by inoculation. Maximum activity of protease
produced from the isolate was shown after 14hrs. Optimum temperature and pH for the protease activity were
45C and pH 9, respectively. Molecular weight of the protease was about 50KD and the partial amino acid
sequence of the protease was Ala-Try-Ala-Leu-Asn-Thr-Ser-Val-Thr-Glu-Thr-Phe-Ala-Lys. The partial amino acid
sequences of the protease showed significant homology with a protease produced from Streptomyces avermitilis.
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HK-1 CTAACACATGC A-GTC GAACGGGATT TGCCAGCTTGCTGGC A-TGAGAGT GGCGCACGGG

Gelidi CTAACACATGCAAGTCGAACGGGATTTGCCAGCTTGCTGGC AATGAGAGTEGCGLACGGE
HK-1 TGAGTAACGCGTATGCAACCTACCTTTCACAGTGGGATAGC CCAGAGAAATTTGGATTAA

Gelidi TGAGTAACGCGTATGCAACCTACCTTTCACAGTGGGATAGC CCAGAGAAATTTGGATTAA
HK-1 TACCGCATAGTATGCAGTACCAGCATTGGAACTGTATTAAA CATTTATGGGTGAGA GATG
Gelidi TACCGCATAGTATGCAGTACCAGCATTGGAACTGTATTAAACATITATGGGTGAGAGATS
HK-1 GGCATGCETTC TATTAGTTAGTTGGAGTGGTAACGGCACCC CAAGACCGGT GCGATAGAT
Gelidi GGCATGCGTTCTATTAGTTAGTTGGAGTGGTAACGGCACCCCAAGACCG——CGATAGAT
HK-1 AGGGGCCCTGAGAGGNAAGNGGGATC CCCCACNAAC TGGTACTGAGACACGGGACCAGAS
Gelidi AGGGGCCCTGAGAGG————GGGATCCC CCAC-—ACTGGTACTGAGACACGG-ACCAGA-

HR-1 CTCCTACGGGA GGCAGCAGGTTGGGGAATATTGGAC AATGGGCGCAAAGCC TGATC CAGT
Gelidi CTCCTACGGGAGGCAGCAG——TGAGGAATATTGGACAATGGGCGCAA-GCCTGATCCAGC

HK-1 CATGCCGCGTGCAGGAAGTACGGCCC TATGGGTTGTAAACT GCTTT TATACAGGAAGAAL
Gelidi CATGCCGCGTGCAGGAAG-ACGGCC-TATGGGTTGTARAACTGCTTTTATACAGGAAGARA
BK-1 CAACTC TACGTGTAGAGTCTTGACGGTACTGTAAGAATAAGGATCGGCTAACTCCGTGLC
Gelidi CAACTCTACGTGTAGAGTCTTGACGGTACTGTAAGAATAAGGATCGGCTAACTCCGTGCC
HK-1 AGCAGCCGCGGTAATACGGAGGATCCAAGCGTTATC CGGAATCATT GGGTT TAAAGGGTC
Gelidi AGCAGCCGCGGTAATACGGAGGATCCAAGCGTTATC CGGAATCATT GGGTTTAAAGGGTC
HK-1 CGTAGGTGGAC GATTAAGTCAGAGGT GAAATCCTGC AGCTC AACTGTAGAATTGCCTTTG
Gelidi CGTAGGTGGACGATTAAGTCAGAGGTGAAATCCTGCAGCTCAACTGTAGAATTGCCTTIG

HK-1 ATACTGGTTGTCTTGAATCATTGTGAAGTGGTTAGAATATC GTGGTGTACGCGGTGAARA
Gelidi ATACTGGTTGTCTTGAATCATTGTGAAGTGGTTAGAATAT-GTGGTGTA-GCGGTG-ARA

Fig. 1. Homology analysis for the nucleotide se-
quences of rRNA of Gelidibacter sp. HK-1.
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Fig. 2. Photograph of Gelidibacter sp. HK-1 using
Electron microscope.
A : Photograph of Gelidibacter sp. HK-1.
B : Photograph for the measurement of Gelidibacter
sp. HK-1.
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Fig. 3. The effect of culture temperature on growth
and protease activity of Gelidibacter sp. HK-1.
Grey box : Relative cell growth based upon growth of
the isolate at 25°C.

Black box :
protease activity assayed for the protease in the culture
supernatant of the isolate at 25C.
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Fig. 4. Growth curve and protease activity of Geli-
dibacter sp. HK-1 at 257TC.
The isolates were cultured in Zobell media at 25C
with vigorous shaking at 200rpm. The cell growth
(closed circle, -@-) was determined by measuring the
optical density at 600 nm. The protease activity (open
triangle, -A-) was determined as described in Ma-
terials and methods.
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Fig. 5. The effect of reaction temperature on the
assay of the protease produced in the culture super-
natant of the isolate at 25T.
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Fig. 6. The effect of pH on the assay of protease
produced in the culture supernatant of the isolate at 25T.

X2 £ xg AHE protease?] HHS- H A LR E 3
A3l7] Y3l ¥ 22 0T 55C2 zhzh wk
AlA protease®] T3-S ZAFSITE Protease 4
T S22 A A 2521 25T HT} 45 C°ﬂ/\1
oF 2,541 9] protease S BT} (Fig. 5). £4:9] #
4 pHE 2A317] 98] W ae] pHE 6ol 1174
S3ole ALgele] 27 we A BHE 2A1E A
7} (Fig. 6) pH 90|A Hdl &4-& Bt} o] 2
I2 B Fhe dEg aid g8 849

AT

o o]o Jﬁ

4. MY RFEZHE] MAE|= Protease £X}2F A
M} A2 ofo| At MY EO

ulek ojolo g5y g8 Heslr] $1sle] ammo-
nium sulfate 8-S 53935} T}. Protease: 80% ammo-
nium sulfateol| 4] ZAAZ] F F25}9 tHdata not sho-



500

wn). $24) % ole azrkETdsE AAse) g ¢
g F 15~300Ae] BEoA 29 vehlion, 1
Z 172085 o] &Ao] 717 E3Urt (data not
shown). ©] A8 F Y¥-E nativePAGES F33F
Coomassie Blue @283} Zymogram #-41-2- 4233+ 3 Fig.
72] A#E AU} Lane AE Coomassie Blue Staining
3} A3lo] 1, Lane B¥E Coomassie Blue Staining2 433
81A] 1A] ¥ 2% skim milk S ¥H-3F Agarose gelof| A
Zymogram2 =33k $.0] Zzlo|t}. Zymogram 27 &
3% HolE band7} 3 7l TEE oM Lane ASh ¥
g A3} BAS Kol band9] F7]= < S0KDo.E
Aol HJct o] bandE #J3) Ujo] MS/MS QTOFE
0] -3k demovo sequencingdt A7 T el AFE o}
9] X g2 AlaTry-Ala-LeuAsn-ThrSer-Val-Thr-Glu-
ThrPhe- AlaLys© 2 #<1={ch NCBI BlastE ©]-8-3}
o] BA3: A3} Streptomyces avermitilis®] proteolysisol]
ojsis nast e%e] $EHS Rtk

£ AFE B3 proteaseE Aok FFE AAEE

g o o] FFE Gelidibacter 39 43 213 &4
o] ©izhFel S #olsignt §4%td S48 iy

AolM, Gl EAlskE RelA, o ETE &
A oA T A 2oME &5 Az glof At
AHez §& rbesitin AlRdTh

2

gl:

113
96

52

35
28

Fig. 7. Zymogram of protease produced from Geli-
dibacter sp. HK-1 after native-PAGE.
Lane A : After Coomassie blue staining.
Lane B: Zymogram on skim milk-containing agarose
plate.
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