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Staphylococcus epidermidis DFEEET 5
protease DRI DUNT

R E]

=

22 e NOBFEFAZELIBENDIOKD Staphylococcus epidermidis % 538 L 7=,

EITIN S

¥
CaCly-H 81

FARIEZ L o T protease EABOBIEEAB Z /o728 25, 90KkT844k (93.3%) MiEMEE R LT-.

IEVED I b 8D 272 UNOCTHRZ B OLIE D EBRIZHH L 72,

LT LEItEROREEZ B Z 2o 7.

¥ TRV protease DIEAMET X &2 B T2 7z,

UNO67#kD¥5% i % protease ik &
70°C10

A3 D JINEALLER T protease {EENTERIZEKDND Z LD, K protease (XHEMETH D EHE LT,
WIZ protease @ pH &FME AL Z AEE pH IZEWFHEKTH -7 (pH5~9) .

Protease & EDTA, phosphoramidon, phenanthroline 3 £ U HgCl, (2 k> THREN
NEM, pepstatin A 38 LU SBTI TirELZIF 22 L/ 6, K protease i& metaroprotease T

HhoHEHELL.

EWRREBRA T4y —F— (AarsT7rbh) KLV ERAERELRIILIZE

=5 Al, Co, Cu, Fe, Mn 8L O Pb iZxt T BRKIGIEREMTH o724 Zn (ZxT BEISTZ T35

Tdh T,

FEHT L7 UNOG6TRED 153 L% % DEAE-Sephadex % W THRIL 7.

Protease 7&M:13.0.2M KCI

TIHEHENAEDIIBEL TWa2®, Z Oy & EiETE UER protease & L7z,
Protease (£ SDS-PAGE (2L 0 —KDZ NI ENR e, BRENWTWHWDEZ EREINT.

*

AR RITHET D00, b &, XA,
ORE, WA, KE, BEEICIEERESFETD.
WAL B 2 MR D IAEYIE R & @ E I K5
SND. EFEEIEEFICTT 5 AR @il
HIF. B FOREEFICT S L, EfEEE LT
iZ coagulase negative Staphylococci (CNS), Pro-

pionibacterium acnes, Micrococcus spp., Pity-
RENRHIT LI, BEE L LT
coagulase positive Staphylococci (CPS) O—FET

TOSPOTUM SPP.

& % Staphylococcus aureus, Streptococcus spp.,
Bacillus spp., Escherichia coli., Pseudomonas
spp., Candida spp. 72 & D% OWEDH N HIT
shnl.

bivbivx, Staphylococcus BD H 6 S. aureus
(LERE TH DO, CNS BEFEFEE 2D Z LICH
BRAFEo7z. 22T, 18MEHD CNS O Th b 4HE
HEEDEWD S, epidermidis & ERMEHIRY, &
FEDAD=ZALIZDNWTREFETOZEE L. &

1 JIGEREBEURFERER EFEITFIER BRREEFEK

N2 IS EFEER D protease X° protease inhibitor
DIFE L THARDBEMDEE 2T 2L EZ DL
NTWBHDTY, S epidermidis DV EERF
DOH M5 protease IZFH L7,

S22 NFREL Y OB - [FE Lo %<
® S. epidermidis @ protease PFEAE 7] % B E LLEL
L, protease DELESOFRVMEEZ IR, FTOELET
% protease R L, A{LEAOMHERITOVTH A~
TRERE®RET D,

REBKBGE

1. & FEE& YD Staphylococcus epidermidis @

SEEEE

f&# /e v h234 DA F AZE LTE% Brain Heart In-
fusion Agar £5#1 (BHIA) 127299 -2 T35°CT48
Fefdlssse L CARIC L v B, /M smooth 72fEik
Z/RT colony &R L7-. DXIZ Gram RE£1Z
EZL, 7RUoBEROIEE L Gram positive D
K& BAMEE T~ Staphylococcus B TH 5 Z & & HE
#B L7-1%, coagulase test®) #1T\, coagulase neg-

2 JIBERBURF EREIFEH BRREEH

(E# %) E¥BLT T701-0193 BHTHLE288 JIIFEEEHEKS
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ative Bk & 3R L7-. Coagulase positive @ control
& LT Staphylococcus aureus 209p ¥z Fiv 7z,
Z DX 512 LT coagulase negative Staphylococci
(CNS) Z#®IRL7-1%, mik® API-STAPH (HXK
EA AN a— AT v 7S H) 2FEHLTHE
BREZBZR-7-5. AEILRAEH#EION LD
LDk S. epidermidis kL L7z,

3B S. epidermidis #130.01M DA CaCly
REMLTARFE A O BHIA (CBEEE &%, 4°CTHR
7L, 17 BIC] ERRREREIT o7, SEMERE
EX1T O HEIIRTFHK L BHIA ITBME L35CT
QARF[EIE R L - BTREER E & A /.

2. Protease EMEDAIE

Protease {EMEDHIE L CaCly casein 4R i#:6)
ot £T0BE S epidermidis #£%90mm O
Ty — LA HE L 7-20ml @ casein iR {EEEH#T35°C
T4 AMEEE L TERHBERZERMR L7-. Casein i&iE
EEHUE N IR & LT 1% enzymatic hydrolysate of
casein (Sigmaft) C #E& L T0.25% glucose, HiA
B# X ike LT0.17% Yeast Nitrogen Base w/o
Amino Acids and Ammonium Sulfate (Difcott)
%4%, 0.5% NagHPO, - 12H,0 # < pH %
TOZHBEL-HLOTHS.

B2 Hk % 3,000rpm 1557 O L THEEZ RE
L7-15%& L{E O protease &M% HIZE L7=. CaCls-
casein AKX ERIOmMm O v — L2 1% ca-
sein sodium #& (nutrose : NAKARAI #£, 0.01%
NaN3 @) 2ml, 0.1M CaCl,y # 2 ml, 0.2M Tris
HCI buffer (pH7.0) 2ml, ZAEK6ml B8LU2%
ERK10m]l 2BE L TER L7z, B L7 CaCls-
casein FAIEHNE L -7 SEE 5 mm DEXKZRIL
RBIETE~TEOR—NAVEER L. &HR—LIC
Kok FyE 2 50ul o L7, 35°C T4RGMIHE %
%, 5% EWEIZ protease TEMEN HIVZIEE DR X
WIS U @R R — AV ERLICER SN D, ERIC
Lo TIHERBROENAMOAARRAR 2=, SEILE
HAROEROX/NZRIBTHELTI V7 006 T
V74D 5 BERBEIZT TR L.

3. S. epidermidis @ protease MDELFMHERD

BE

SEERRD O B b protease {EMED ) o 2B D
casein RIEEEHDEER LiE % AV T protease D%
KA F~7-. Protease OEMMEDRIEITER LIF%
SARDF v 7z500ul Fo43EL, TOCIZHREL-
VA=A — N —EEEOIT TB IR o7, R
Hoboraryho—iblL, UA—F—1"Ahb
541, 1057, 1597, 2053 %&ICENENER D H LokE
KEIZEWZ., Zh 60k %s CaCly-casein AR

* RANILT

DR —AZ50ul o4 L, 35°C T4ReHIEEE
L T protease 1&ME % RIE B L7,

Protease ®E/;~i pH 2RE T A7-OIZITET
pH3, 4,5 6,7 8 9, 10, 110 9 fEEHD1/25M
Britton Robinson ® /i3 buffer ##f L7=. =
® buffer 2ml % CaCly-casein FE#RiE# D Tris-
HCI buffer 2ml (&% T, pH 02725 9RO
CaCly-casein EHEEH A ERL L 72, SEARES O R
i 1 EF R — A BB, o oI EIE50ul &1k
AL, 35CT24KsfE5% L T protease 1&1%E % HlE
Bz L7,

Protease DMK Z D728 7THEIEAD protease
inhibitor % #{# L 7=. EDTA2Na (Dotitett) %
40mM /K¥FHR, pepstatin A (Sigmatt) 1£20ug/ml
A X ) —NiR, N-ethylmaleimide (NAKARAT#L)
1320pug/ml KK, Soybean Trypsin Inhibitor
(Sigmatt ) F20ug/ml /K ¥ #& , phosphorami-
don (Sigmatt) 340mM /K¥#%, phenanthroline
(Sigma#tt) (¥40mM DMSO %, HgCl, X5 mM
KEKRE L, w4 7 a7 L— N CRIFED inhibitor
R PIEA SR TRA LR, ZhORERE
50ul 97> CaCly-casein FEAREEHLD F — /W IZ 573
L35°C T24FFfHIK5# L Tproteaseld M % I E Lk L
fo. Ay br— Lt UTIIKERDOEGEITITAE K
%, pepstatin DFEITIE A F / —/V%, phenan-
throline ®HAIZIX DMSO 2 HEAICEZ TEHE
mx7-.

4 . Protease D

Enzymatic hydrolyzate of casein (EHC) 50g %
500ml OZFEEKIZM 2 MEERE L (10% EHC %) ,
T E8,0004 » hDFEWTF = —TIZ AN, SKIZ 4
fEE2,000ml DZKEKEAILT4°CT2 ABEN
Ei{To7-. ZORIETSHFE8,000LL T EHC @
ZEHTAMER2,000ml (2% EHC) %#B7-. Zo0 k)i
L CTE L4+ 8&8,000LL T 0FE A iR EHC %
N R & L7-casein #&{&EEH14,000ml % {Ef L, pro-
tease EEAFEMOE - -EKREBE L T35°CT4 A
5% L72. Protease {&EN+o@m 2 & 2 HER%,
8,000rpm T304yl 0 L CTHs#& £1E4,000m] %75
7o, Y& EEE 5T E8,0000 v NOFETF 2 —TIC
ANT4CT4 BHESZM 2TV, HHICEEN 5K
DFWEERE L. BRICEFNAREEEKRNS
5mM CaCly %M, 10mM Tris HCI buffer (pH
7.0)®) (LA CaCly-Tris HCI buffer & ##95) (2
xtL 4°CT 1 BREZEN%, PIHR4,000ml % FE 7 E iR
& LT protease FERIERITHER L7-.

Protease D% # 21X DEAE Sephacel
(Pharmacia Biotech#t) # A\ TiT-77. 7'
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7+ —u1— hZ CaCly-Tris-HCI buffer TE# L
#1L7- DEAE Sephacel #600ml £ CA L, ZZ
{124,000m] OFBFERICEEZNDZ B2 RE
H7-. #VT KCl #0M, 0.1M, 0.2M, 0.3M,
0.4M, 0.5M @ 6 BR[O RE Tz = CaCly-Tris
HC1 buffer %#4,000ml 925 F L T DEAE Sepha-
cel IZRELI-Z NI EESIEH L. Bk
W6 BEOBEHKE T D Z /)7 E&i13280nm D%
B (Aggg) THIE LT-. HIAHIED protease &
M CaCly-casein FEARZAWTHRIE LS. F
HEBRIZL Y, protease DIEMEHFT X/ E
120.1M KCl i CaCl,-Tris HCI buffer TIEH &
nodZENR éﬂf:@'(“, Z OB X 512400ml
FTOO/NESIZFTTE NIRRT protease
@&%@mtt BBIEEOR b &2 12/
400ml % 4°C T2 H#&EH LT KClI £ CaCly 732
EolEERE L%, B protease & L T20ml
TOmLEIZHEL-80CTHBERF Lz, —#Z
HAEE AR E L CERICHA V.
5. SDS-PAGE IZ& % protease DR DHEE

¥4 protease ® SDS-KV 727 UYNT I RFNL
EXKkE (SDS-PAGE) Wz kz/iofz. FE4 X
2#I =277 (AE-6400: Atto ft) L ERBERE
{LERERE (MP-7612D : Marysol #t) Z{ERL T
BIEICEWVERKB Z1To72. 2 hag—ArZ o
7 '8 & L TiX carbonic anhydrase (47 &21,000 :
Sigma #t) & phosphorylase b (53F#&97,400) %
-, EAEEERE LR protease # 22 b —
NE Ry E2FEEE L HICEN TR
TRfR%, MBVEEABZ 2oz, 1O AVHT-Y
20mA DOEBRTHT0HKENR, R -BHEL, 7
CENHATTH U IRIEN RRE U ERE LT
11)
6. SAEROKH

HAERRR & L7 protease % 10mg/ml &
BB &5 ICHBAITHEML, KT A X0.45um O
7 44— (Millipore #) Tii L7 b D EREM
k& L7z, Al, Co, Cu, Fe, Mn, Pb, Zn © 7 &
oL BEMEREE (Merck #) ZHAWVWTANY v
TOECORERYH T —Ar—NVEH5RBE LTHIR
THIE L.

EBERLER

1. 5B Staphylococcus epidermidis @ protease
M
234 DOERERE FOBEFAZELELIVARIZLY

B, /N, smooth 72 colony MK % S HEKE

191E&4R L7-, Gram L% - L CHRMES

REIToIMER, 95.3%ITHHY 3 2 18248k7Y Staphy-
lococcus B ToHho7=. I HIT coagulase test #1T
o2& Z A, 885%ITHHE T H1698K A% coagulase
negative Staphylococci (CNS) T&H>7z. 169KD
CNS # API-STAPH 2 AW THEREZITo7-#
BA47 1%\ Y T D90 S HERIO%LL LD S, epi-
dermidis & RE SNz, LA D protease EEAER
122 D90k D S. epidermidis & AVTITo 7.

Protease {EM&# 0~4 D57 7 IZHhELZ &
5, BXEEHDORLNRN212T 7012136
R (2ED6.7%) », BHEOHNT 7 1 L:lil?HE
(18.9%) , FRRIZT > 7 21ZiX508k (565.5%) 73,
DR\ 7 31T 9 (10%) , [RHRICZ /&
411X 8%k (B.9%) Thol=. 727 21ZHYT S
LONRKLEN-T-. F-2EDI3.3%ITETFHITH
5H DD protease ¥ EATHZ EAHBALE (K
1). 7 4ICRT28KDOFNLEEL THEM
DM -T2 UNOBTEE LIRS, LI% D protease D
KBREXRRIZERLE.
2. S. epidermidis UNO67¥DE4.T % protease D

HeayfER

Protease #70°CTE L 7= & Z 5, 102 DNE
TREEWZKEL, S7RLETLR EDOEENLD
N3z ENRENE (K2). ZO X545 REER
L7z protease (X HEMETH S L HE L7=. £ pH
ERML-ER, pH5 ~pH9 OEWHHEERIZE W
TRIZDENEMENRR 6N, PH3, pH4 Ot
¥ L pH10, pH11DO 7 A7 Y PRI CIIIEME A5
WBRER NP0 (B3). ZORRLVE

1 protease EED S U 53 1F
HbOBFIEEFAFAS I EHobT. BFLAX
FLMEEFHEL L.
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135k L 7= protease iXH 14 protease Tdh 5 L HIE
L7,

RIZ protease % 43¥H7 % 7-® metaro protease
@ inhibitor T& % EDTA, aspartic protease ®
inhibitor T& % pepstatin A, serine protease ®
inhibitor Té& % SBTI, cysteine protease @ in-
hibitor T&% % NEM (I X 2 EEREFH 2L =
A (K4) , EDTA ZBWTORBRWEENRRS
N7=7-®, metaro protease THDH L H|E L. B
D 7=, metaro protease @ inhibitor & L THN
6% phosphoramidon, phenanthroline, HgCl,
OREDHR AL ZA (K5), phosphorami-
don & HgCly 28T EDTA [[A%®, phenan-
throline TiZ EDTA X 0 5V HEEBEEALNRS
Nz, ZhbOERBEENOAEbRLDIN S. epi-
dermidis UNOG6THR > 5187 protease (IF TS
M D metaro-protease!13) T B L HE L1-.

B2 protease FEMEICRIZTRABOER
EhOFIX70°CTHOREHMEERT. 2> bO—

JUIERMER protease DFEEZETRT. 70°CTL04M 3. Protease DK
REF B L protease FtEIXELICK DAL S. epidermidis UNOG7THR®D casein ¥z g

3 protease FEMICRIZT pH OEE
HPOBFITENREFAOIEMD pH #H5HT. pHS~IDPEKICE W TIXIFIFRVVENNAR LN DS.
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OFEHE%4,000m] (Asgo =0.471/ml) % CaCl,-
Tris HCI buffer T¥f#i{t. L7-%, DEAE Sephacel
600ml (2@ T - W& SH 7. B 67~ 18i%4,000ml
D Aggp 130.141/ml TH Y, 29.9%D % /37 Bl
WEETICIEEPICH T, BA701%0% "7 &

B4 protease SEMEICRIET & protease inhibitor M
23
inhibitor DREIZCDOWTIEEXXE®E. EDTA OH
MR LVEMBEEETRT.

PRAEICRE L7z, v 5 BREDIREED KCl 2%
7=[F L buffer THRNAH LI-/RER, "EF VNV E
D8T8NDZ L Ry EIInBEH S, E512.2%D
AR BEIRBBICRE L-EETHho7=. HRIE
HIN-BWHKEDF T protease EMEZ R L7=DIX

phoramidon

anthroline

BA5 protease ;EMICRIXT metaro protease inhibitor
) 2 -3
inhibitor DREICOVWTIIEXSE. HEBOHH L
DDFTRTO inhibitor HEEEBFETRT.

i

ER ER  OM

o1t 02M 03M 04M O5M -

i B i

6 protease ® DEAE Sephacel #A U\ EEH

HEDOOM~0. SM ZENRFhDRED KCl 2FML T buffer ZANV-IBEDOBRER, HBRIIBIOBRERETE
BY LTHRELEBEAEZRL, SMBEThEhOBREBEDOZ /) BEE%280nm OBRAEE (Aw) THobHLTL
5. E40.1M (2 KC| BHEBESIZDH protease &M (HPREY) ABREL TLVS.
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K7 DEAE Sephacel B3¥ protease®0.1M KCI| M buffer Tk 58
HE OB FIE DEAE Sephacel [ZIR# L 1= protease M0.1M KCI &M buffer (Ck 2 BH/INDBI%ERT. MEEE/N
SEDF ) GEF280nm OBEE (Axyy) TERLTWAD. 2~7TO/NSEIC protease FMEMN (RPREY) KB

HZELTWLS.

0.1IM KCI #8in buffer 8B OA TH -7 (K
6). Protease &0 H-7-0.1M KCl HEi4r4,000ml
#400ml FODIOV/NFENZHFTTE N7 HRE
protease TEMEAR LB L7 2 A, MTIZART LI
B2/ GE T /NTEIC AT T protease TEME
MR, B 1/IpEIZEHINZ 7 EIZ
protease {EMEN R O o772, F2/NEISFIE
QFEFEDZ R EPRELTHWDLHHESERH D &
£z, 5ENTE 3 /M2 E400ml ZER protease &
LTEY, BTiCLVERLXRELE, —80CT
HAERFEL, —BIIEMBEREITo7. ZOXOIK
LT %S protease Z AV THEOBERB LW
BHREROREEZIToT-.
4 . SDS-PAGE I2& % protease DM ORER
¥ protease & 2O bu—F LY
D SDS-PAGE &% K8IZ;Rd. 4 F897,4000D
TAAITERY F—EDb &4+ 8E29,0000 carbonic
anhydrase M /32 F[EER, HB#® protease ?D /3N
FIZ1ARTHY, BHRINTWLZ ERERINT
14) M H KD protease 2OV Tid4F 817,000
~540,00015:16:17) Dk 2 72 & DOEWE STV B,

9 protease M Zinc TAX b+
FTEDRA MYy TFarto—jL, TEORX LYY
71X protease & T Zn DR2EERKEZTo1z1
DTHD. LOHS—RT—IIZRENBESICZTF
EOAR) Y TKR Zn BHEERLTNS.

—HXIZI35FE30,000:08 TH Y, 43 FE100,000L4
b0z 2Bk, 48E SEEIIRZR-TVDE
DHENIS19.20) - k8l protease @ SDS-PAGE T
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X8 #H protease ® SDS-PAGE &

M protease (P) % 2 @D bO—)L4 /Y HE, phosphorylase b (pp: 5 F897,400) &carbonyl anhydrase
(Ca: FE29,000) L& HICBEA KB LI-BR, protease NE—/\U FTHEIZ EMNREIhL-

BoNIZAY FRRCRLRHRTH D720, SEIES
FEROHEZB I bihot. 5%, SDS u# %
WO TBRELTHBRRAY RE2ETHFEOHR
EERB IRV,
5. Protease SHERDHT

ANy 7 NEWEKELHEA L T protease #
@ Al, Co, Cu, Fe, Mn, Pb, Zn ® 7Tf@RO&R
DEHDETREM LA, ZORFR, Zn T A MNIE

X

WTORBEORIENR b (K9) , 755 6 IR
DERT A MIBKTH-72. SEIOERIZLYD S.
epidermidis UNO6TERDFE T % metaro protease
DEBIT In LHELE. TEBOICHLHEOEET
% metaro protease D EFHEEIT Zn M HEEH
THHWRB), SRIRETFRAEESICL ) ERNA
BREEBROBRHEZITV.
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Properties of Protease Produced by Staphylococcus epidermadis
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Abstract

Ninety strains of Staphylococcus epidermidis were isolated from the right forefingers of healthy people.
The amount of protease activity produced by those 90 strains was measured by the calcium-casein agar
plate method. Eighty-four out of 90 strains tested (93.3%) showed protease activity, and the most
active strain, UNOG67, was selected for use in future experiments. Some biochemical properties were
examined by using the culture supernatant of the UNOG67 strain as a protease solution. The heat
tolerance was tested first. Protease activity completely disappeared when it was heated for 10 minutes
at 70°C. As a result, this protease was classified as a heat labile enzyme. Next, pH dependency was
measured and it was shown that the optimal pH had a wide neutral range (pH 5 to 9).

Protease activity was inhibited by EDTA, phosphoramidon, phenanthroline and HgCl, but NEM,
pepstatin A and SBTI had no effect. This indicated that the protease was a metaroprotease. According
to the quantitative metal indicator test (mercoquant), the reactions to Al, Co, Cu, Fe, Mn and Pb were
negative while the reaction of Zn was positive.

A dialyzed crude preparation of the protease was purified by DEAE Sephadex chromatography and
enzyme activity was found to be localized in the 0.1 M KCI eluted fraction. A purified powder was
prepared by freeze drying the active fraction. SDS-PAGE of the powder resulted in a single protein
band which suggests that it was pure.
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