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AAAHAANAM E2H Serratia sp. 2000-191 2] 3+ Protease2]
AA 2 g4tz Az

22aE: B =R BAEY Hadld ANA AHE A SARE 71 H proteased ¥

Fe
_(3{_1‘
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o 7Fg axAgitee]l 93 #FE MRS 7148 Protease

KN o

= EUS
A A AL &8 7heAE dolR izl aEo] Aakste protease?] 71xFH AANERA W REAH F4
3 54 o o Ao 9 ANEL Bustuxt A AU Serratia sp. 2000-1Z FHE
A8 FF7} BAEEE protease?] 7123 Akzdg REAH ity EMS A A3 §A4

2 A% A% wHo] BAYs Y2Y 2T FEYe

259 55 42 Glucose 1.5%, C.S.P 2.0%,

CaCl; 0.1%Ach 18la & wjY2EE 30T, 2% pHE 8.0, WU -2 7247 o2t} Protease
A= ammonium sulfate precipitation, DEAE-cellulose, Sephadex G-200 columns £3&t] £ AAsl8 2
o ool HF HATEL 144%, B HBAYTE o 20u) FU13E Aoz Jehdd, a8ln a4 3
&9 HH2E9 pHE 35T pH 8022 YUeRGL, Fa 2H89 d3} pHoll oidh SFRAL 40T
pH 6~107MA]& &40 &40 v AT Ao Yelutl F40] 25 F Mg¥, Ba¥, Ca%, Mn®
& E2P4E Bk} HE, AgY, QU BABYE Asldt ROE uehdth 290 BB
ARAE Folle SDS7L 7HF B3 A 248 E Adshe Aoz UEt

MoE

Protease’= &2 = peptide bond2| 7}4E3|
& Zufste AR Fvl7) 2ol wel serine protease,
thiol protease, acid protease, metal proteaseZ 79,
A =g pHol we} acidic protease, neutral protease,
alkaline protease 2 T-#3k1 gith

Serine protease™ W71 proteases F 1 47} 7}
A won g4 FAE serined} histidin 0] &
AsteE Ao deA a, ditdoz of o7ty
3 pHAlA Hiel €4& Jebl™ chymotrypsin,
trypsin, elastase, urokinase, subtilisin 5] ©]ol] 3}1,
Thiol protease®l] = &4 5-919l] cysteine®] & 5}H
21 ZHF 2% papain, cathepsin 5] ot 2z
Acid proteaseol| = A H- 2ol aspartic acid7} 1.2.™

‘= 7oA 20004 89 89

A A 420006 99 26

A oA ARk ($) 461713 APA £ATF YRS
212, Tel: (032) 740-7154, Fax: (032) 740-7268

E Sy ol

A4 pHolA #H 1] 448 vehl= pepsin, rennin
%°] )i, metalloprotease®l| = metal jon®] EA
Foll osf &Ado] A F4 pHAlA FH1o
48 YERNE themolysin, carboxypeptidase 5©|
ol Sake A2 Yo L)

Protease &S WH-2 AHd, 58, A8 E& 9|4
BollA 253 Zom AAA B F 60%
& Axaol, $EE F2 AUTY, A= Az, 3
s, FEhE 2 AATY, A%y ds), 9F
L Ao EehkA| AlAAby, 4skA|, 294, 3
FEF Az, B4R Foll AHEHL YT,

Microbial protease™ Bacillus speciesS- ©]-&3}o] W
& AF7} o] A& AT} serin protease?] subtilisin
2 Bacillus subtilis, Bacillus licheniformis, Bacillus
amyloliquefaciens 5o~ EHEE ZoF L&A
A1), 218}l Pseudomonas maltophilia, Xanthomonas
sp., Erwinia chrysanthemi, Cephalosporium sp., Aspergillus
oryzae, Sacchromycopsis fibuligera, Sporothrix schenckii
SolME protease”} ¥1]¥ = AoZ B F P,

3H8 Serratia marcescens gram negative bacteria =
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Fnterobateraceae¥}ol] 431 protease, chitinase, exonu-
clease, lipase T2 AEZ Euldh= Ao 4
A glom Miyata 29 Foll (silk worm)®] &
(intestinal canal)ol| A} 818t Serratia marcescens=
HE 5] kDa9] @A (monomer)?] proteaseE -
2] AAsked o] protease”}t Zn*'E cofactorE It
metalloprotease] UFTUE WHOW, 53| Serratia
marcescens ATCC 21074 TF7} A2leE metallo-
proteases> @A serratiopeptidaseBHE ©1F 22 A F
Al 2 g AaAs A JoP ey
Serratia marcescens= 8% 713] AT dFL
Z oSl o e HYZE (septicemin), THY
(arthritis), %°}E (granuloma), $~%+¥ (meningitis), 7+
uted (Keratitis), H]=7] A% (urinarytract infection),
# ¥ (pneumonia), A= (endocarditis) & TH¥E
A 3ol 7182430 ermtia protease™ FFH XA &
AHS FFsAY, ST tissue-damaging enzyme
HZ29 §EiE Ao AT JonPd ©
3 A =Eo| AAE serratia proteaseS FAHE
o Hu}, Zte S A FHAT &4 4%
312V serratia keratitis©l| 4] £ serratia 56 kDa protease
7} &8 HQIA} (pathogenic factor)! R A
T30,
et e ZHANA £ w protease™ NHFHU
=d3 #gelghHel & 254 o] ¢ Fa%
2dolg & F Ah
B =22 3dxEe #WidA AFHE 7MAE
st D AEE 712 proteaseS FH|3HE
Bt I 7ked M ZEAMEe] $
I 358 AAs 7184 Protease A
g8 7H5A4e Yol na} T1E0] LSS protease
9 723 AAxH 2L REH aLsy 54 F
kel

- =
of B3 AP & ARES Pustus 24

)

rS|

1. @Fel 22| My 3 # dAE 53

N

B2 AP E proteaseE A3 ¢FE £
317} 98t Z+E AdHAANAM e Serratia &
AFEL 224 82" (Glucose 5 g, Soluble starch
5 g, Casein 10 g, MgSO,7H,0 0.5 g, K,HPO,4 1 g, Agar
15 g, 255 1,000 ml pH 743 23, 121CAA 15
w2 Aol AFSI 30T 293F wi gt
Ege] 2 AELS 13 AEse] nEE WA

(Dextrose 0.3 g Peptic digest of animal tissue 0.6 g,
Brain heart infusion 0.6 g, Disodium phosphate 0.25 g,
Pancreatic digest of gelatin 0.45 g, Agar 15 g, FHTr
1.000 mL pH 742 24, 121 T4 1583 Ed)ol
HEs 174 HEe= A BESSICE HF A
Ao 12t AEG Z4 dFES & wiA
A agarg A|95te] THE AAulA|el] 30CAA 3L
ZF g 3 oulgdede] 5A8ES FAsk
gl BalgAdo] 7HE &8 20001 7T E HFH
o2 NAsla] Bergey's W 47l whet T4
ato, a4 BARAE ZARI] Y A g &
AL MR (Glucose 10 g, Casein 10 g, MgSOy
7H,0 0.5 g, K,HPO, 1 g, SF 1,00 ml. pH 742 =
A, 121CoM 1583 HH)E 100 ml A2 flaskel
15 mE ¥3 121CAA 1583 273 F, A3F
F2 193] HE3l 30TlA 2427 w33
on, AAANE AsA aLHNE WAE 1,000
ml 42} flaskoll 100 m¥ EF3ke] Aok Lo T
ato] A WigAE 5% (viv) EAl HE3EA 30TAlA
34z vigstEA o uldas AAEE (12,000%g,
20 min)3}ed 3)4=3 FAE Tris-HCl buffer (pH 7.0)
2 238 AAG ¥ 3o 54 bufferE 7lsle] &
ekr)7] T spectrophotometerS ©]-8-3t] 660 nmoll
A FREE FAst] FAFE S50

2. BAo| M=

1) Ebad, B 02|10 FHY

AR Bl dadn F4ad a8 35
Aol Jas FAE7] Y BAUSEE glucose,
xylose, galactose, mannose, fructose, rhamnose, lactose,
sucrose, maltose, soluble starch2, ALY 2+ beef
extract, CSP (com steep powder), malt extract, milk casein,
peptone, trypton, soybean meal, yeast extract, asparagine,
urea, (NH,),SO,, NHH,PO,4, NH,Cl, NH,NO;, KNO;,
NaNO; &, 345U 2 25 AgNO;, Li;SO,H;0, Ba(OH),
CaCl,, CA(NO,;),, CoCly'6H,0, CuSO,-SH,0, FeSO,-7H,0,
MgCl,, MgSO,-7TH,0, MnCly, Pb(Ac);, ZnSO4, ALOSE
747 waglz AAach 2eln Eagitulel
g2l 8 247 1.0% (wh) SA 8k 30°C
A 397 A vt F 660 nmollA FF (OD)
g &Asle A4l 7MY 2 B4dE A
sta, oA A" gadd 02%00A 5.0%7HA
A e Hrlete wgsta aa8MEE &
sl gA9e HEHoz AR Arde
g eado] H7 WXl 47 1.0% (wiv) 5

X oo M oox

A
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of

Al &t Brage] AW 2L WHoR Ai
o] 579 1 F=E AR F589 A3
7 12 5EE gadd Ao TR F=V
ARE o Aztel F5HBE 005% HA 3 ©
4297 Aade AAYHY 2L YHoR FF
e XA, I EEE 001%04 02%712] = A
ey Arbete 99 22 W R wjdsin
FANMEE SAsY AA3h

2) #|&o| pHel slARE U s 2A|Zt

FaAAbe] A vXE 2E pHY WYL=
o 2ARY] Y3l 949, Aad 281 3599

=

alt

2 ot

e
o
o
2
e

DI 2o ez i 84S
o] pHE ARSI 2% W= we o
ZARE7) 98 20ColA 40CT7AS] ZH 2=l
Azt wjekste] Ztzbe] EAEAE Ao 2 M
o2 ZA3led HAo 2EE AAsATE HHY
W FAIZH 24A17F A o FE Mg A S EAPNE
H) 2] (glucose 1.5%, CSP 2.0%, CaCl, 0.1%, K,HPO,
0.1%, Na,CO; 0.15%) 100 mio] 1= 2 19] 4z
flaskdl] 5% (viv) FEL.82 HZst pHE 80 =H
g the 30Tl ulYE F 124 DAL= 120
AZF B EASHE ESAs AA3T

o

LD )
Eium

1) =84 N9 M=
AR FF FAE 5% (viv) FA A
o] 30ColA 3Y7E wigE & wjdAS AHE
1 AHS S ammonium sulfate (45~80%)2
ARG g, ARSI AAES Jgstn &
2ko] 5 mM Tris-HCI buffer (pH 7.0)° @EAIZ &
%9 puffer2 4CAM 2427 B8] 284 &
Moz AHGESITH

2) EagMD cllide] 3

gula Bagae] @4 4L Kamekura®h
Onishi’9] P& k7t WEsle] FA3GY 24
2 05 miell 718 (1% hammarsten casein in 50 mM
Tris-HC1 buffer, pH 7.0) 1.0 miZ 713} 35Tl A 30
Bz} wbS A7) 3 044 M TCA | miE 7}t A2
ol A 3083 wRIEte] BESE FHAY ThS filter
paper® o33}3}3ich o< 0.5 mloll 0.55 M Nay,CO;
2.5 mi} 380 3413 Folin Ao 0.5 mIE XL
2 A7kt 35°CollA 3083 WAlste] g ¢
A AZ] th& spectrophotometerE ©]-8-3td 3+ 660

=

P OI ;x{

JQ,J

)

mold FFEE SASH EA8AALE 35T
129 7|1 A25E 1 pgd tyrosineS WA A4
L 1unit2 A3k

Sz 5= bovine serum albuming EFE @
A2 5o Bradford®e} Wyl wheh A3 on,
T4 AR AN @il d 523 spectrophotometer
2 o]43le 280nmlA 9] FFERE BAIEAU

4. mio| x|

g40 FAFAL Fig 13 2L Byoz A
ek &, i widsle) A& widde AR
(12,000 pm, 20 min)3 ¥ AN BPTHOZ X
gl MAE A A A F) I, ammonium sulfate =
45-80% A B Pt dweista M=
& 348 ¥ 4% 5 mM Tris-HCI buffer (pH 7.0)

Culture broth
|
Centrifugation
Centrifuged 12,000 rpm
for 20 min at 4°C

Supernatant

Precipitation with 45~80% ammonium sulfate
for 24 hrs at 4 C, centrifuged 15,000 rpm

for 30 min at 4

Precipitation

Dissolved with 5 mM Tris-HCI buffer
(pH 7.0)

Dialysis

Dialysis with 5 mM Tris-HCI buffer
(pH 7.0) for 24 hrs at

DEAE-cellulose column chromatography
Eluted with 5§ mM Tris-HCI buffer
(pH 7.0), concentrated by freeze
drying

Sephadex G-200 gel chromatography
Eluted with 5 mM Tris-HCI buffer
(pH 7.0)

Purified enzyme

Fig. 1. Purification procedure of the protease from
Serratia sp. 2000-1.
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of AEAZ T TY buffer® 4Tl 2447 &
A FE3GY. FAS A4S vlg #HEYJAY
DEAE-cellulose column (2.5%30 cm) 2 Sephadex G-
200 column (2X75 cm)& A A AHASHAT)

1) DEAE—cellulose column chromatography

5 mM Tris-HCI buffer (pH 7.0)% ©)g] B@5A)71
DEAE-cellulose column (2.5%30 cm)ell ©]8] &%3}h
EAdE A8l FY buffer2 AHEF F, 0.1~05
M NaCl (in Tris-HCl buffer pH 7.0)2 gradient elution g
gslo] FHE a2E FEAAT AR f52
50 mVhrE 33 6 mltube®) E-8ste] FAEA o)
e 28 (fraction No. 50-~63)S Ro} EAAZZ
EE35

2) Sephadex G-200 gel chromatography

DEAE-cellulose columne 5243k fAolo] HAR
3] (fraction No. 50~63)% Fo} BAAZE ¥%A|7]

% 5 mM Tris-HC) buffer (pH 7.0)Z ©]g] 3314
1 Sephadex G-200 column (2.0<75 cm)ell F=¢3}eq
fractiond 3 ml¥ 30 mlhre] 402 & A ZL
AAE A5 4T BastEA Aol ARgstgc)

5. HHE Protease? a4Asty EM

Ay ol ol AAbE proteased] YukE el
g PolR 1A} proteased] HZAH LT} Ho
w2 A AN AH pHY pHl wE oHAA
Ay, o FHo|23 AsAZt g FF 9
8] AB2HE protease?] Aol mA T GEgS 2AlE
it

1) 2N gM2ce) dof wE ot M Hal

Ay 7ol sl WAHE proteased] HZF AL
EE 2AE17] 98t pH 70004 B2 58 10T
oA 60C7HA] WIAA ZF LEolA 3087t g
A7 & Kamekura®} Onishi'e] ®iglos Fio| &
BEE ARG, GOl 1E Hg4d B pHE
7022 33 40T, 50T, 60T & 258 dxlg
g F 2087 A = sE HOE, 20844 3087}
AE 108 HEeR, T oFE 158 FHoz 60
B7x) g9} e whgow AEFFAFHEES =7
3ot '

2) X pHet pHoll e okMA ZH4H

Ay g0l 2] AP4rg protease 3 2HE pHE
pH 4914 pH 127}%] 50 mM $%59] buffer S0
35CoA 30237 HHA1A Kamekura®t Onishi'¥¢]
Hyor Zizbe] AEE FAHSI Y, pHol We
H4AL pH 4914 pH 1374 0.1 N HCIZ} NaOHZ

S

o

pHE 4~137hA] AT F 35TolA 1A13F A A
5 9o ez AEALFNEE SA3Uck

3) 50|27 Maljxie] yet

AF 5o 98 ABatE Protease2] Bl 3
FS n)Ae FEolE FAE] Yata] AgNO,,
Li;SO4H,0, NaCl, KCl, BaCl,, CaCl,, Cd(NO,),, CoCly*
6H,0, CuSO,-5H,0, HgCl,, FeSO,-7H,0, ZnSO,, MnCl,,
MgSO,TH,0, ALO,9t & FLo| 258 HEFE
71 mM3% 5 mMo] S A #7lste] 35Tl A 308
Zb 9h3-A1Z] ¥ Kamekura®} Onishi'™e] B og &
29 BEHALL 451991, EDTA, sodium citrate,
oxalic acid, O-phenanthroline, SDS, KCN, L-cysteine,
PMSF, NaN;%t 22 Z+3 AsfiA7t & 7571 At
e A4 R NAe dge AP Yl
Ztzte] AsjAlE HEFZIE 1 mM, S mMo] HE
& Hrtste] 35ToA 302 HEA) T Sie
2L oz AERARMNEES ST

de
i)
r)~
ik
ot
ey

= 2000-1% nutrient agar®]|A] 1¥
b ouidet g EA4E FEEn|Hos B
Ax MAE ABax e BRI 52 deol
+53E 7R F ol 7 $4 WHo= e
ok 283 nutrient agaroll A 243 wigdl &
S ISM-35C FAF AAdn|Hos @Es 4

T Fig. 2¢} stk 2% A= Assbd e F
Aol &3l TSI (Triple sugar iron agar) A8
1} urease A]§, Voges-Proskauer A9, Nitrate SHA|
@, Citrate utilization A1¥, Lysine decarboxylase A%,
Ornithine decarboxylase A]#, Gelatin hydrolysis A&,
Malonate utilization A18, 28] Acid production
(glucose) AlE& EF 424l ¥HA hydrogen sulfide
(H,S A13)7 oxidase A8, indole™} Methyl-red ]
3, Arginine dihydrolase A]% 22| 1 Dnase (257C)
Alg2 25 4019tk tdgez gay 0%
qe zAPL 98 Az 2% 9 498
grgo Hrkstn #& uYgste] g ¥x &
2 i<} Hladt A3} glucose, mannose, sucrose,
maltose, adonitol citrate, inositol, mannitol, sorbitol 5+
Z o] 8319 21} arabinose, xylose, melibiose, raffinose,
rhamnose, lactose, cellobiose, dulcitol, malonate &=
o] &34 Rl Ao=E eyt old RE 4

NEL BE AT 2 0| &8 Serratia marcescens
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Table 1. Effect of carbon source on the production of
protease

Table 3. Effect of metal saits on the production of
protease

Carbon sources (OD(ill;ogéglnm) ac%ilis V(SA,) Metal salt (OD(;rtogéglnm) aclt{iflliatl;i ‘Eoe/o)
None 0.124 0 None 1.730 69
Xylose 0.204 0 AgNO; 2.162 3
Glucose 1.195 100 Li,SO4H,O 1.762 79
Galactose 0.171 3 Ba(OH), 1.719 76
Mannose 1.367 82 CaCl, 1.784 94
Fructose 1.476 82 Cd(NOs), 1.355 9
Rhamnose 0.169 0 CoCl,'6H,0 1.233 40
Lactose 0.124 0 CuSO4 SH,0 0.965 15
Sucrose 1.357 90 FeSO,4 7H,0 2.042 100
Maltose 0415 28 MgCl, 1.481 81
Soluble starch 0.641 62 MgSO, 7H,0 1.673 78

MnCl, 1.856 75

Pb(Ac), 1.666 69

Table 2. Effect of nitrogen sources on the production ZnSO, 1.415 28
of protease

ALOs 1.999 66

Nitrogen sources Growth R'el.ativoe
(OD at 660 nm) activity (%)
None 0.117 0
Beef extract 2.282 77
CSP (Corn Steep 1.675 94
Powder)

Malt extract 0.107 1
Milk casein 1.347 68
Peptone 1.911 82
Trypton 2.191 100
Soybean meal 1.502 4
Yeast extract 2.199 91
Asparagine 1.512 83
Urea 0.082 8
(NH,),SO, 1.425 17
NH,H,PO, 1.306 50
NH,Cl 0.424 2
NH,;NO; 0.792 19
KNO; 0.123 2
NaNO, 0.126 2

o} Ao dAEe AVERA o] #FE HYAY
Serratia sp. 2000-1% B8 5F31ct.

= o Ax9d 2
A1 249 TR I FEE AR B2H @
290 2E glucose’} 1,5%00A, FAUS 2= CSP

(com steep powder)7} 2.0%°l1 A, 181 FEEEE
CaCL7} 0.1%%Y W &ALl 7 °
2 JERGTH (Table 1~3, Fig. 3~5 &E).

2) &2l pHel Bit2E Y HH 2FAIZE

Tt &S niXE 29 pHot WYX=
2 ujFA e A A # A pHE 80l
HlFeEE 30T, 23 YIRS T2A1%te]
Ho|Ut} (Fig. 6~8 TX).

3. &40 A

B AAFHA) W &L Table 49+ F2P A
Z £8L 144%) Ao vehgth a8la ed
ot FAEAE0) vdEtn, G40 Aol o
204 Z71e Ao JERRT (Fig 9~10 33).
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Fig. 2. Electron microscopic photogram of the

isolated Serratia sp. 2000-1.
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Fig. 3. Effect of glucose concentration on the

production of protease.

W:Trypton ®:Yeast extract 4:CSP

s B

3

Relative activity(%)

3

Concentration of N-source(%)

1 15 2

Fig. 4. Effect of trypton, CSP and yeast extract
concentration on the protease production.
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Fig. 5. Effect of FeSO, and CaCl, concentration
on the production of protease.
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Fig. 6. Effect of initial pH on the production of

protease.
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Fig. 7. Effect of temperature on the production of

protease.
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Fig. 8. Effect of culture time on the production of
protease by Serratia sp. 2000-1.

Fig. 11. Effect of temperature on

the protease activity.
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e P Eqo0s S
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5 ; 2]*8
=3 240335
2 05 & z
o
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0 J o1

Fraction Number(6 mi/tube)

Fig. 9. Column chromatography of protease from
Serratia sp. 2000-1 on DEAE-cellulose.

Protein{O.D at 280nm W

10 20 30 40 50 60

Fraction No,(3ml/tube)

Enzyme activity(U/ml)) ¢

Fig. 10. Sephadex G-200 gel filtration chromatography
of protease from Serratia sp. 2000-1.
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Fig. 12. Effect of temperature on the stability of
protease.

. AE Dol ofs MAE proteasall YEHK

—
A Xl

1) 2E gy2zet gol| ut=
A3}

2 757t AAakshe proteased] HZF GALEE
35Tl Feoll e S A A3} 40T7HA)
T MR O ol M E & A
o] §43] #asiich. 28a 60TAA 3087 &
Aol g0 gAdo] ks FAE AT} (Fig,
11~12 =)

2) & X pHe} pHoll k2 ok A Aol Hn}

2 757t Ak protease®) 33 FHg pHE
pH 7-82 UElon, pHol| W& ¢tgA A4 A
pH 6~1074]& AT Aoz Jeldt) (Fig 13~14

z2z).

OFEIA Z4AHO|

oo [= R |
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100 100
§ 80 |- g 80
© W 50mM Citric acid-Sodium citrate S
2 buffer(pH 4—5) o
= 0F &: 50mM Phosphate buffer(pH 5-7) =40
> A: 50mM Tris-HCI buffer(pH 7-9) 5
o : 50mM NaHCO3-NaOH buffer(pH 9—11) o
2 &1 50mM NaOH-KC! buffer(pH 11-12) 20
[ :
0 1 1 i i} ) 1 ¢ 0 I} i 1 L 1 i 1 1
4 5 6 7 8 9 10 il 12 4 5 6 7 8 9 10 1 12 13
PH Treated pH
Fig. 13. Effect of pH on the protease activity. Fig. 14. Effect of pH on the protease stability.
Table 4. Summary of the purification steps
Purification step T. protein (mg) T activity (units) Specific activity (U/mg) Yield (%)
Cell free extract 2,800 6,608 2.36 100
A.S. precipitation 1,022 4,558 4.46 69
DEAE-cellulose 116 1,306 11.26 19.8
Sephadex G-200 14 951 67.96 14.4
T.: Total, A.S.: Ammonium sulfate
Table 5. Effect of metal ion on the protease activity Table 6. Effect of inhibitor on the protease activity -
) Relative activity (%) ) Relative activity (%)
Metal ion Inhibitor
I mM 5 mM 1 mM S mM
None 100 100 None 100 100
AgNO, 12 0 EDTA 95 93
Li,SO4-H,O 69 100 Sodium citrate 98 98
KCl 96 73 Oxalic acid 94 98
NaCl 99 100 O-Phenanthroline 73 57
BaCl, 117 108 SDS 57 0
CaCl, 110 116 KCN 83 37
Cd(NO»), 38 20 L-Cysteine 47 65
CoCl, 6H,0 103 104 PMSF 104 102
CuSO, 5H,0 53 13 NaN; 91 100
FeSO, 7H,0 96 89
HgCl, 11 0
MgSO0, 7TH,0 110 124 3) 50|20 Malixe] gl cfst =Al Zaf
B = =) o] FrA 2= =
MnCl, 87 113 . \_iﬁ‘rﬂ :{’&EP\_ frotease4 ;%’“o ‘:11 Ul;l =9
a0] L0 3L ZA}S 1)
ZnSo, 103 51 - 9} Zlijl P T L%E,j I\;g;’; e - gh;
o T S ~ = AT A N
ALO, 97 84 ° ° g

Ag', Qo 59 o] Q&M AlstA AsE w

-216 -



= Aoz yehdtl 3 AsiAle] IS RAMG
As B f4E SDS (sodium dodecyl sulfate)ol] 213}
ardAe] IA AsE B#AE ¥ ol KCN,
cysteine, O-phenanthroline®l] &M= A& W=
Ao g vehtl a2} PMSFY 9alre mie]
gAo] J3g wx] g Ao Yl (Table
5~6 X

i
—

el

fl

HZ A8 FAFANA FEFE Serratia species
= B AAE BAEIR] 9o cephalosporins S
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=Abstract=

The Production and Properties of Protease by Serratia sp. 2000-1 Isolated from
Clinical Specimes

Tai Jeon Kim', Sung Kon Kim and Sang Taek Kim"

Department of Medical Technology, Seoul Health College, Sungnam, 461-713, Korea’
Department of Clinical Pathology, Kang-Nam St" Mary's Hospital,
The Catholic University, Seoul, 137-040, Korea®

The purpose of this study was to investigate the practical availability of protease production that can
be used at home after isolating Serratia sp. 2000-1 which produced extracellular protease from clinical
specimen. Basic production conditions and partial enzymatic characteristics of protease produced by
Serratia sp. 2000-1 was as follows: The kind and concentration of carbohydrate, nitrogen and metal
salts for optimal enzyme production condition were each identified as the concentration of 1.5%
glucose, 2.0% CSP, and 0.1% CaCl,, and the optimal temperature, time and initial pH for culture were
each 30C, 72 hours, and pH 8.0. The final enzymatic yeild that was purified by 3 steps with
ammonium sulfate precipitation (45~80%), DEAE-cellulose column chromatography, and Sephadex G-
200 gel chromatography was 14.4%, and enzyme inactivity rate increased approximately 29 folds. The
optimal temperature and pH for purified protease activity were 35C and pH 7.0~8.0, and purified
protease activity was relatively stable by 40°C at pH 6~10 for 30 min, however heating at 60°C for 30
min, it liminated detectable protease activity. The protease activity was activated by Mg*, Ba**, Ca®,
Mn”, but inactiviaed by Hg?, Ag', Cu®, and the protease activity was inhibited strongly by SDS
among enzyme activity inhibitors. Further study is required to evaluate the practical availability of
protease production that can be used at home by isolating Serratia sp. from more clinical specimen and
€xamining protease more in details,

Key Words: Protease, Extracellular protease, Optimal, Column chromatography, Enzymatic yield
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