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Staphylococcus epidermidis DpEH T 3B slime HiZ
A E ¥ 5N 5 protease DIFHLE Z DR IO T
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8% : Staphylococcus epidermidis slimef1® protease & brain herat infusion agar =\ 1z
dialysis membrane technique TH##%, B/ ¥4 % DEAE-Sephacel ¥ & Uf Hydroxylapatite
column chromatography %), NaCl ® stepwise TIEHETWE—IcHERIL 72, I Dprotease
DFEI325,000, FERUI5.9, E®pHII8.5TH Y, thiol protease FHEH]B L TFCu?”, Zn*"ic &
D IEHEDKT L /2A%, serine protease FHEHI, carboxyl protease BAEH|¥3 &L U EDTA TiRiEHIc
FEIBD O -1, 6T D protease It azocasein, gelatin, IgG B X FIgA 228 L 1
#, elastin, collagen, albumin X9 2 QR IEED S il - 7o,
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B RBERDERE D—2TH S coagulase-
negative staphylococci (3, JTEEEERMEL S
DOOERSEML, 785 T b Staphylococcus
epidermidis I3 &% SIHERB SN 2 HETH
500, EQICERBMOESITE B - TH
U 7z compromised host®, FIRNEEH 57—
FUEERECORETRABREL Y, &K
RGHEETDH B L VWbDNTES. epidermidis
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epidermidis DEEH T 5 slime REERE~®D
&S 5V IEEHEREIC B LIETRER L,
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EEEM L v Y Rzttt BEFEME, B X U slime
BEEHEM & crude slime ORI ICEH O
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55 FEB#I24,000088 ¥ v B & DR E,
& foslime BEA M LA D b >R R
D S5 protease {FHEL E L DEEM S, D
slime 1D protease %3 virulence @ &A{&iC 75 -
TVWAHEEMEERE L T & foo 4[HIE, slime
D protease ZHiE L, FODEMRICH>WT
BT Lo THET 3,
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DUt FE%ZE® (045 1, Gelman) L, &
BRI 4SBT L 1= @ B polyethyleneglycol
(MW:20,000, F0E) TRHEL 7o

3. S. epidermidis slime H1 @ protease @ ¥
# : crude slime % DEAE-Sephacel (Pharma-
cia) T, NaCl%0.1, 028 X V03ME T
Tris-HC1 buffer (pH6.5) 2 H\WTHEL fo
X 5iT, Hydroxylapatite(Z{tZT 3 )column
chromatography % NaCl® stepwise TIT\,
B bk L,

4. Sodium dodecyl sulfate-polyacrylamide
gel electrophoresis (SDS-PAGE) : Laemmuli
DOHEVIHEY, ¥ 210% acrylamide gel
TEBEEERERE (PAV-100, EX) £H
W30mA, 5ERIkEI L7, AT EOAIE I
SDS-PAGE Moleculaer Weight Standards
(BIO-RAD) =Wz,

5. SENBEXKE : Wrigley OFEZICHEL,
7.5% acrylamide gel i Ampholine (pH:3.5-
10,LKB) % 4 %icinA, 300V, 3EREHkENL
720 PKBhHE amidoblack (Fjk) <@L, &
#E LV OpH & KB L TEERERD I,

6. BEREMERIE R

1) Casein’f#iEH : Kreger & Gray D5
KiREYy, HE T IK5mg.ml @ azocasein
(Sigma)%%1:0.1M Tris-HC1 buffer(pH8.0)
0.4mlx® Ah, ZHiZ protease 20 ug./ 0.1ml
2MZ37C, 203841 vFa~xX—bPL7is 5%
trichloroacetic acid 1.5ml T/UGZE & ¥,
LT L 72 B 1 mli0.5M NaCl 1ml%in
A, 440nm B BB ESHLER (DU-
60,Beckman) THIE LT, BLE1ERTM
% lunit& Uiz,

2) Collagens &M : Keil-Dlouha @ 5k
IZfiE\collagen (Typell,Sigma) %0.1M Tris-
HC1 buffer (pH6.5) i 1mg,/ml&iE 3k
KEML, 200Iml 2FBRECWh,
protease®50 ugllix %5, 37°C, 60531 % =
~N— LT, K& L7K0.IM Tris-HC1 buffer
(pH 6.5) 1mlEMARIEEELEE, ZD1
mlPiZEEH 3 free-amino acid #EEB L 7o
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3) Gelatin/fR{% 1 : Smith & Goodner D5
BEOURBENTIAF v I Ve —L (=9 24)
I 4 %gelatin (Difco) B X U1.5%BEK %N
ZBERAL Uik, B 3mmoD Y = VEERL,
protease 10 u1% A, 37°CTO6HEA v+ 2 —
~— b L7z, protease® Afvtz v = VDRI
BHRERER LSS () &L, ZMbEE
BIEPoIFER () &Lk, EoXBEL
TO0.1M Tris-HC1 buffer (pH6.5) % [E]&f#
H L7

4) Elastin/Y&#iE#: : Hartman & Murphy @
HEORREY, TI32F v 7 ve—1ic0.25%
elastin (Sigma) % & #;BHI agar 2 J§%] L
BEFAL L 7o%, B3mm DY = VEERKL,
protease 10 u1 &= A1, 37°CT6HEIA v+ =
~Nw— } Uz, protease 2 AfL7c Y = VOB
WBIARZER LIGEER (1) &L, &t%:
ROB-1BEE (—) &L, ot e
LT0.1M Tris-HCl buffer (pH6.5) %[E&({#
Al

5) IgG,IgA B & Ualbumin 4} & 75 H -
Holder & Wheeler™” @ 7 & iz H€ \», IgG
(human,Behring), IgA (human, Behring)
HB& U albumin (bovine serum albumin, 2
) ®1ml (100ug,/ ml) 2HBREICAN,
protease 50 ug & 37°C, 604fHA v+ 2 X —
b L7:%%, SDS-PAGEZFTWAMF L7z
7. 8 pH OBIE

Grenier & Mcbride D FE®ICHEWL, WFh
$0.1M®D acetate buffer, phosphate buffer,
Tris-HC1 buffer ¥ & U carbonate buffer T
pH4-11DOBEFEmHREZIER L, ZD O Z D pH
I8 5 azocasein DAMETENE 2 B IEHERIE
H1) i - T, 8 pH ORIEZETT - 12
8. H&JE, EDTA B X U protease inhibitor
DR

Protease 20 ug 2ABEICANTESLE,
EDTA B & U protease inhibitor % Table 3
WRTEBEICR XD IinZ, 300, £R
TAvFax—PLEE ZThZThowExr
azocasein SMRIEME & BERIEHRIE L DITiE-
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1. S. epidermidis slime protease®}F#H!
Fig. 1a i DEAE-Sephacel DA /¥ % —
ERLILbDOTH B, RFIDOE-7FHDDE
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Fraction1 {3 washing buffer, Fraction2 {&
0.1M NaCl, Fraction 3 {2 0.2M NaCl, Frac-
tion4 (2 0.3M NaCl 2 Z h Z€ & T Tris-HCI
buffer C & DAH L LENTH B, THhdHD
® 4y % SDS-PAGEIC K DA L& 5,
Fraction 1 IZ/&§\> protease {EE &3k 3 9 v
WNOBEDNY FEFED 12D T Fraction1 % X
5 Hydroxylapatite T4HE L 72,

Fig.1 b (X DEAE-Sephacel it & D E 57z
Fraction 1 @ Hydroxylapatite iZ X % #5 H /¥

2.0
£
®
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Fig.1a DEAE-Sephacel column chromatogram of Staphylococcus epider-

midis slime protease. The preparation from crude slime was

chromatographed with NaCl stepwise elution (0.1-0.3M). The bar

(<) indicates the fraction in which potease activity was detected.
o Y- VERLEGDTE D, BRIIOE—7 i
g washing buffer T, R®D ¥— 7 {20.1M NaCl
5 onl ] %2&0 buffer TEH L bDTHB, Thbd
5 0.1M 0.2M o . o
3 ! ! 25D E—=2 D) BEHFHDE — 7 T protease
4 M EHEEZEY, Th% SDS-PAGE TH#Hr L1z &

0

Fraction number

Fig.1b Hydroxylapatite column chromato-
gram of partially purified protease of
Staphylococcus epidermidis slime by
DEAE-Sephacel. The bar (<) indi-
cates the presence of protease activity.

Ih, B—icBilihTwa T &AL,
2. Protease D7y FEHIE
Fig.2ic/;R L7 & 5 IZSDS-PAGE it & b
protease ® 43 F B % Standard Molecular
Marker OFSBIEE & B L TRD1 L 25, £
D5 FE325,000TH - 72,
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Fig.2 Estimation of molecular weight of Staphyloccus epidermidis slime
protease by SDS-PAGE. Ten percent of polyacrylamide gel was
used. After electrophoresis, the gel was stained by Coomassie BBR-
250. [Lanel ] Standard marker proteins : (A) ; Rabbit muscle
phosphorylase b, 97,400 (B) ; Bovine serum albumin, 66,200 (C) ;
Hen egg white ovalbumin, 42,699 (D) ; Bovine carbonic anhydrase,
31,000 (E) ; Soybean trypsin inhibitor, 21,500 (F) ; Hen egg white
lysozome, 14,400 [Lane 2 ] The arrow indicates the Staphylococcus
epidermidis slime protease.

3. HELARIC B IR B L UBERENE Hydroxylapatite TH W 1211.09%, specific
Table 1 IZZH SFEELEREIC BT 2 [OINE H activity (& crude ©1.6unit,” mg protein TH -
BV AR, BRIEEEZR L2, BRI 72 & DH37.1unit,/ mg protein 275, #44.4f%

Table1 Purification steps and recovery of Staphylococcus epidermidis slime protease.

Total protein  Total activity” Specific activity® Recovery
(mg) (%)
Crude” 275.0 440.0 1.60 100
DEAE-Sephacel 69.6 292.3 4.20 25.3
column eluate
Hydroxylapatite 30.3 215.1 7.10 11.0

column eluate

The activities were determined by using azocasein assay.
a) unit/mg protein
b) Crude in this study was obtained from S. epidermidis on brain heart infusion agar cultu-

re by using dialysis membrane technique.
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Fig.3 Isoelctric point of Staphylococcus epi-
dermidis slime protease. The distance
was calculated between cathode and
the isoelectric point of Staphylococcus
epidermidis slime protease. Arrow
indicates the isoelectric point of Sta-
phylocoecus epidermidis slime prote-

ase.
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Fig.4 Optimum pH of Staphylococcus epide-
rmidis slime protease. The optimum
pH was determined in the value of the
hydrolysis of azocasein by the use of
Staphylococcus epidermidis slime pro-
tease. Symbols : Acetate buffer (@),
Phosphate buffer (O ), Tris-hydro-
chloride buffer (A), Carbonate buffer

(AN).
‘:J_‘.ﬁ‘ L 1o
4. FERDHIE

Ampholine %#{H{k & U CHEHEBESkE %
TV, BRERfID» SO E 7 L@ pH & DRI
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Table2 The action of Staphylococcus epi-
dermidis slime protease on various
substrates.

Substrates Cleavage

Azocasein
Gelatin
1gG

IgA

4+t

Elastin
Collagen -
Albumin -

The determination of the cleavage was indi-
cated in the text.

+ : cleaved

— : not cleaved

% Fig8it/mm L7z T @ protease X KEIIZ/R
LB ib bREBRIA, 56.5cm DE T 5
KBEHL, YLVOPHIZ5.9TH D, FEAIZ
5.9TH » 1z,
5. Z8 pH OflE

Fig 4 1257d 4 D buffer 2\, #dlic
Y azocasein DMEETEEICERE pH iz >
THETLAcbDTH B, Kb SHHOMELD I
pHB8.51z & — 7 %58%, Z# pH (38.5TdH -7,
6. FxDOEBIHT % proteased JHH

Azocasein, collagen, gelatin, elastin, albu-
min, IgG BL T IgA iZXt U TS. epidermidis
slime protease B3 EEM 2RI hicH>WT
Wt L7z Table2D & 512, T D protease it
azocasein, gelatin, [gG BL UFIgA L T
SHEIEMEIR UTc s, elastin, collagen 8 & U
albumin 3R L7 - 12,
7. ELE, EDTA & 3\ {3 protease P EH|
O protease EHkEic 5 L ITTHE

Table 3 iZ;R9 & 5 icCu* TI372%, Hg**
TI318%, Zn** TII58R I & TIEEMBETL
feiddpid, BEALESEBORERIRII LD -
72o ¥ 7, EDTA TiEHIZZ/L ¥ 4, serine
proteaseflZEH|Cd 5 TLCK, PMSF, Soybean
trypsin inhibitor & % 4\ iZ carboxyl protease
PHERTd % pepstatin ATIZE L BHESHT,
thiol protease fH E &l T & % iodoacetate,
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Table3 Effect of metal ions, EDTA and protease inhibitors on the Staphylococcus
epidermidis slime protease.
Reagents Concentration Residual activity (%)
CaCl. 2mM 103
FeCl. 2mM 88
CuCl. 2mM 72
MgCl, 2mM 110
HgCl. 1mM 18
NacCl 2mM 110
ZnCl. 2mM 58
EDTA” 4mM 105
2-MEY 20mM 91
TLCK” 5mM 98
PMSF? 5mM 97
TPCK" 5mM 98
Iodoacetate 5mM 72
Ethylmaleimide 5mM 85
Pepstatin A 10 £ g/ ml 96
Soybean trypsin inhibitor 25ug/ml 103

Enzyme activity was measured by the use of azocasein assay.

The test reagents and inhibitors were used at the indicated concentrations.

a) : Ethylene-

diamineteraacetate, b) : 2-Mercaptoethanol, ¢) : Tosyl-L-lysine chloromethyl keton, d) :
Phenylmethanesulfonyl fluoride, e) : Tosyl-L-phenylalanine chloromethyl ketone.

ethylmaleimide TIEMEMET L 72,
£ 3

M DER 3 5 protease (358 4 DMK ST,
PlZITRETBE D 5 [gG7, MBS O
collagen™, fibronectin®™73 & % 7% U CTHIR
Bl , MERERRICEESREEEL
TW3EEI LTV,

S. epidermidis DGz D\ T Gutschik 5%
2 FLNBEED € FUVERETY, BRYER
AL S. epidermidis B4 D EEH 3 B protease
PREELTVAIEERBLTVS, —H4, K
IMAE**3% % WL LAIES BE > SR L 72 S.
epidermidis D% { 13 slime 2 EH T35 2 &8
WEPESNTWB, TDEHITS. epidermidis
@ slime & protease [FRUIMAE b 3 W IZBLMAE
DERE VA B LARREITB O TBRRRILO
—HFIB>TVBOTREBEOMEELLNS
», MEOMEBLUTZh SO RIc>VWTD
WERVE DI,

FEE LS. epidermidis D slime BEAME
E =Y RN B virulence, ¥ - slime EEAHE

M & slime H D protease #EME & OREE % HH &
PICLT&Eo £ TS. epidermidis O slime
hiC ¥ 51 5 protease 25 S. epidermidis &
PR ICEESREEHLTWE LD LEEX,
4@, S. epidermidis slime H @ protease D
R & 2 OEAF LT 2T - oo

Bactrial protease @ & %! |% Pseudomonas
aeruginosa®™, Serratia marcescens™, Esche-
richia coli®, Vibrio vulnificus®, Staphylo-
coccus aureus L ETHEINTED, T
P. aeruginosa D alkaline protease ¥& ¥ ela-
stase I3WREENT, 7 & b vILEk D%, DEAE-
Cellulose TH—cigRIzh, ZoHRH B
12 P. aeruginosa BRI IC BT 51BE|K iz
WTE L DRET DD %,

S. epidermidis @ protease DIFW & £ D ¥
RIZOWTIE, BHE®H elastin HREBERIC D
WORRME & OBEEERE LTV BHITd S,
EHBLIES. epidermidis iEBERICEH SN
crude slime {#j 4 % DEAE-Sephacel, Hydro-
xylapatite column chromatography%* NaCl®D
stepwise TIAH X ¥ % T LIz & D slime icss
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BYIcEEL, S TOWE L IHEOR
13 % protease ZFHi—tHRIFT 5 L5 TE 1,
HALZERI IS HTIC £ B T @ protease DHE
1353 F 825,000, 8 pH (38.5, Fi@ pH 1513
PH7 —9 T&% 0, I D protease |Z alkaline
protease TH 5 & %2/RL, £7/7-EDTA D
EE2L2LZHR VI EDS, Pseudomonas
aeruginosa, Serratia marcescens @ metallo-
protease L B 23HEDO D EEDLN B,
—%, BEEBOREIC > \\WTHB ECu, Zn?t
THEHEMSMET Lo ZHid collagenase D b
HWEICHEL L TV 3H, collagen #HBH & L
BEr C O protease (X1 E A ENMRIE®ER X
Wipote, X5RFEL OHEFROREICH>WT
A5 &, jodoacetate 3 & U ethylmaleimide iz
X O IEHEESET U T & i3 thiol protease @
HREH: =TT B3 6D Thotho IO
proteaseidazocasein, gelatin, IgG, IgA % 4}
f# L elastin, collagen 3 & UF albumin 23
EMRIBH SN T,
PlED & 5 T D protease 12 S. epider-
midis slime FUIFBENCRD 5B L, &

23

72 slime EE&E S. epidermidis Tld = v 2 iT¥t
9" 5 virulence 458 slime JEEEA S. epidermidis
I SRBWT EM DS, epidermidis D IRIR
RFDO—2iBE>T0EbDEELTE L,
#51Z T O protease I3 azocazein, gelatin, 1gG
BLUIgAEMETH LD 5, Motk
Bitl 8 v 37 B B\ KR DR R Y % B E
& LTHBER %R L, Sbbiskic g s
Z, S. epidermidis DIREMORBICEE &
EZBELTVB I DRSNS,

&

S. epidermidis slimed M protease (IDEAE-
Sephacel$ & U'Hydroxylapatite column chro-
matography % {T9 C & it k h B— g8l &
Nl T D protease i, 53 TE25,000, FEHR
pH5.9, E# pH8.5T& », thiol protease fH
FRIC L O EHBET Lo €512 D pro-
tease (3 azocasein, gelatin, IgG¥ & VlgA %
59 B, elastin, collagen B & UF albumin
T 3B EED SNl T,

B

Abstract : The Staphylococcus epidermidis slime protease was purified 4.4-fold with a

yield of 11% by using DEAE-Sephacel and Hydroxylapatite column chromatography. The

molecular weight of the purified enzyme was 25,000, the isoelectric point was 5.9 and the

optimun pH was 8.5. The activity of S. epidermidis slime protease was degraded by thiol

protease inhibitors. On the other hand, S. epidermidis slime protease was not influenced

by serine protease inhibitors, carboxyl protease inhibitor and ethylenediaminetetraacetate.

The protease cleaved azocasein, gelatin, IgG and IgA but did not cleaved elastin, collagen

and albumin.
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