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WX W E B R
B1®E WE

Staphylococcus aureus (LAF, S aureus) IZERFUTIKI ML TS E
FOEEETHL—FH, £ MOEHOMBERMEORKRNOREREL LT
bITWB, S aureus i a—., B-. y-. KU 8-hemolysin, leukocidin, =27
7I—¥, Zr7u bFvr A0, BREY 3 v 7 ERRER-1 (TSST-1) %
Z DRFRFEZEE, SWL., BERERTE. ERMEY 3 v 7 ERGH. K&
RBYE, SAIMERE MRSA I X 2BENEBY., U DAERL Efk4 RRBYMEL
SlER T, Zh b ORBRYYEDTRERIEDOHSIZIIZAIMMERE O MR L OB A
2 oE L THRFEEFOFMAREBRAIRTHD, €-> T, ¥PREETIEIH
LRFREFD D bzt RRUYHFAMKHEEER leukocidin (BATF,
Luk) . & PR YUY FROKHAEEFR y-hemolysin (Hlg) T2V THEMMF
REFoTE,

Luk }X 32.5 kDa ¢ LukS & 34 kDa ¢ LukF D ZROMNHERY . ZOE
BIEFLTE PRV FOZRZAMIK, Bk, RO~ 7 a7 7y —VZ
T5, £z, UFFHRLRITH L CHEMEET T, —F., Hlg iX 31 kDa @
Hlg2 & LukF OZ@EAH 5720, v PRV FXFHRMKEHET S, Luk &
Hlg I LukF %@k & LTRY, LukS & Hlg2 e B3 MKREEME
FRELTNVD, LHOLARBS, LukS & Hlg2 T—R#EETH 80% ORI
(Fl—D7 I B 72%) ZH LTV, o> T, HFREDOREN LukS &
Hlg2 DERMEZRET S KA L ERAET 57, AR OBVEFAMEF
AL, —HEO* A TR EHE L TR 2ITo7c, TORR, LukS @ Ser™
RO C FMEEIRIZ Luk O BMEREREZRET IEEBHFETIELHD
NZLi, £, YFRZEOERLICL VAERVIEARRERZETHHZ LN
EAEN, EMAREKELL Y AEROBELEGENHEEShE, SbICHER
DEABEEGEIZI RSP 3:14 Xix 4:3 TRALTWAIEBHLMI S
Ppai

ARFRICBN T, FAL S aureus MEET S Luk OB MIREEMEEOEHR
FEMLE L, LT, LukS O Ser™ LI C KEERICHE LTRF 217
VY, Luk OBMEREERIEMZIE S LukS OFK/NLEBIK box Z (I™KRST™) %
FE L7z, £/, Luk ©BHMERFAERMEDFEBRIC box Z TOD LukS DV
{EBYBETHAIELFER L, &5, Staphylococcus intermedius (ELF,
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S. intermedius) DELET Bt PR FEMBMEER Luk-T (Luks-I,
LukF-I) OFEHRBRIC LukS &R D box I (KKIS™) T@D LukS-I
DY BB REATHEHZ L ZHOLMNT L, class S R0 Y B

leukocidin Dt h HMMERHAEEHORBBICHNEATH I L xHLNITLE,

2 ¥ Luk Ot FAMIRFBBEFEIIRTTS LukS O U VEB{LDOBE

2-1 LukS B Hlg2 o—HxBEED LB

Luk & Hlg O class S Ay Thd Luks & Hig2 134 < B7 5 MR
ERTIZLPPD6T 80% LWHBEWERMEEE TS (Fig. 1) , YHFE=E
DB L BFETDF AT E NI BEERCTZHENLD LukS @ Ser'™ LI
D C KEBFEIRICE P AMKRBEEEORRICSEARBERBEFEE TS 2 LA
B ENT, o TZOFERERB LR, FAX LukS COAFET S
I*KRST* &L HEFIZ R L7 (Fig. 1, box Z), EBREWZ LiZzhb 5
RED 5 HO KRST™ IZFHHMMED cAMP-dependent protein kinase (LA
F. PKA) I2&L2 Y EBLERMAELSI Tdh o 7=, PKA IXEZMIKEHEKD protein
serine/threonine kinase T, ¥ /X7 E D K/R-K/R-X-S/T &£\ 9 EF
— 7 EBRRMICEB L. Ser XX Thr BEY> Y BT 5, Ser REIZH L
TEVBEWEEREEZ R TIENBEIN TS, Lo T, LukS IZHEH
72 TKRST™, #iC PKA 12L& 5 U U BMEEAL The™ B LTt b HMmBERHIEE
MRS LukS OUEEROER. R Luk O b ENRBEEEORE
BROBT 21T o,

2-2 Luk Ot FAMBMRKEEFEEZME S LukS OB/NAFEFEROFRE

LukS @ K*RST* DHeE Y EBALIRAL Thr™ % Ser, Tyr. XidAla IZZF#
L REA MLS-TS, MLS-TY, KRR MLS-TA Z/ERIL., MEIT L7, ZORE.
MLS-TS i% LukS @ 10 fFDt FBMmEKAEASEEEZ R L7 (Fig. 2, lanes 1
and 2) , —H T, MLS-TA KR T MLS-TY X LukF &3ERL Tk b AMmER% EHE
SE-NHREL o7 (Fig. 2, lanes 3 and 4) , & 5IZ, Hlg2 i LukS
® box Z ZHATEZ & T Hlg2 ICAMRMABEELZHEACTE (Fig. 2,
lanes 5 and 6) , Ko TLLEDRERS S LukS @ box Z (I**KRST*) % Luk
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Dt P EmMBRBEFEEZESB/ILABERTHLILRAELE, SHIZ Luk @
t FRMERAEREEORBUC PKA 1I2XK 5 LukS 0V VBEBEELTWAS D

EBRRBEINT,

2-3 Luk Ot FEMmIREEEE~D LukS O Y B{EDEE

Luk Dt b EAMERRASEEE~D LukS OV VEB{EOBEZRN LIZ, 7.
LukS 4% PKA DEH L2508 5 it T 572, LukS. Hlg2 RUEEEME
MRS FR. PKA (catalytic subunit from bovine heart PKA) KX
[y-"PIATP FET TGS #Tz, TORR. ETORFOEEEITIZLALY
vBlbkEnhof (Fig. 3) . LAL, 100°C, 5 min ZMAEE L7z LukS &
KD 100 b3S U L BEES N (Fig. 3, lanes 1 and 2) o 7=, 4R
B L7 MLS-TS (T246S) IBMLE L= LukS £V b 4 bM< Y VBkEh
7~ (Fig. 3, lanes 2 and 4) ., X HIZ, Hlg2 IZ box Z A L7 MHS-Z IX
BUES B LT, bTFATRHBHR P ORFEROR Y AL L

(Fig. 3, lanes 9 and 10) , L2>LARA 5. FREFEMZRI LIl Aik
BB THIZLALY yBIESNRPoTe, U EDORERMD, LukS 23 PKA
DEBIZRDPZEERADLMNIL, &HIT Luk Ot N BMIRAEFRHEORETRIC
PKA I2X % LukS @V EBEAEE L TWD Z ERMIRRENT,

ZZ T, LukS Ot FEMEHMKFETTO U VELERF L7, “P-H,PO,
FETT LukS B, 4T LukS, LukF TR L7 b PEHEAMKRD
lysate 2> LukS Hifks IV 7o el thMe R CHhMean 2 BN U7z, ThR
% SDS-PAGE KX TR western immunoblotting (Zfit L. P DEHEMEE A A —
VA% TN LT, TORKR, LukS 2B, RF LukF & 3#FLTH
AR BHIBW T, Hi LukS HiiETHRE L7 LukS O3 F (Fig. 4,
lanes S) &—7 % "P OHMMEHEE OV FEKRH S (Fig. 4,
lanes 1 and 2) , MLS-TA (T246A) #{EF XE7-FAB CIXRERDO S Fidst
Shizghof (Fig. 4, lane 3) , EHiZ, ZDV VEEN PKA ICLBH 0D
DE D PRI 5720, MIRRZERED PRA FHENEER F[2- (-
bromocinnamylamino) ethyl]-5-isoquinolinesulfonamide (LAF, H-89) (T X

%5 LukS DU VEB{EERT Luk O HAMmERBEEEOBEER LT, “P-HPO,
FETTCE MEEBMERE -89 TRIAEB L%, Luk 2EHIRE, £0
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#EF, LukS 0V VBMEIZ H-89 OREERFNICHEFSh, £0 IC, I
0.05 uyM Td o7 (Fig. 5, panels A and B) , LukS @Y VE{LIZHT 5
IC, fE (0.05 pM) LAEDIREED H-89 fFET Tid Luk i3t FPHMREBABE S
e, BB LARI»->7z (Fig. 6, panels C-E) . LA ED&ERMH, Luk OE
b B BRI RE A ORI IIBEA DO /LIT T2 < LukS @ Thr™® TO Y B

{ERMNBETHHIEEZHROLOMNMI LT, T LukS DY VERILIZ PRA 2BE5 LT
WA ERBELIRRINT,

% 3 B S intermedius leukocidin (Luk-I) @t hHMmER
BEEEEIT T BLukS-I 0V VLD E

3-1 LukS-I @Y BRALEBAL K°KIS™ (box I) DR

FERBEMMETHD S intermedius \ITEEITRBRYT ABIC S aureus
Bk, ABREEUHRARFEREFEZELET D, Luk-I (LukS-I, LukF-I) b
FDO—o>ThB, Luk-I OFERS (LukS-I, LukF-I) (¥ZHEh LukS, LukF
& 67%, KU 78% OF—D7 I/ BERFEL TS, BEREREVWT LT, Luk-I
IXTRRSA#FA LT Luk & FEEOE N BMRAEFSEEZRE TSI b0hrb
59, LukS-I iX Hlg2 & BAEIZ box Z ZR-72v (Fig. 7) . FZ T
fEIRIT box Z LAHED PKA 12X DY VEMLEMIATFET 208 ) AT
W, LukS-I OEFIZRELIZE S box Z H5 108 RE N KR OHEE D

P EEfEK pre-stem domain T K™KIS™ (box I) ZRH L 7=,

3-2 Luk-I Ot F QMmMEREIETEE~D LukS-1 O U E(LOBE

LukS-T TRH LY VEBEEAL box 1 (K*KIS™) ot AMERAEEME~
DOEEZBRINTS7), box I @ Ser™ % Ala [ZE# L7 MLSI-SA Z4ERL
T ZORER, Luk-1 1 Luk @ 2 {0t b EMIREIEFEE LR LA,
MLSI-SA |XHAEEIEMEZ RS 2h o7 (Fig. 8) . ZOREMNDL, Luk-1 OE
b B ERAIEEMEOFEBIZ LukS-T @ Ser™ T PKA 125 Y VBR{LFES
LTWB I ERBRENT, £ I THEBRIC, LukS-I RTF MLSI-SA # #EHif
F. PKA (catalytic subunit from bovine heart PKA) . [y-"PJATP TFET T
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2%, MLSI-SA i3V vBfbEhRdo7- (Fig. 9) . AEDERAD LukS-I 23
PKA DEFIZ/2D T L E#EHA LK, KIiZ, Luk-1 Ot b AMBRAEREMEIC T
% H-89 DEBERILE, TORKE. H-89 OBERFMNIC Luk-I1 Ok b
MERFAEIEEAE SN (Fig. 10, panel A) , F72. BABICIZIEL2d o
7oHIfE Y MLSI-SA Z{EH S H7-Frl RERICEME L7 (Fig. 10, panels E-
G) , Luk-I (&9 2 H-89 @ IC, fEI% 0.5 nM THY Luk DFEE IV H
100 f#/hEVMEE o7z, A EDFERN S, Luk-1 Ot FEMIRFAEEEOREER
L OFREIT TR <, LukS-I @ Ser'™ TO U VELAUETHB I L
oMLz, Fi, LukS-I O U VEEIZ PKA BEE L TWA Z &ML R
MEhi-, IBIZEFRIZBWTEAL class S B4 U VEBMEAT FUIRE
leukocidin Mt M AMERAFEEEDORBULARBETHDI I LEHALNC
L7,

RISz Ah, BB L7 LukS-I iX PKA 2o Tk YV Bk hi=

H4E BN
1. LukS @ box Z (I**KRST**) # Luk Dt b HMERAAEETEMEZHE 5 B/MWMAR
EHETHBERELE,

2. Luk ©t M EHMERRAEESEOREBRICIIEAOERZIT T22< LukS @
Thr*® COY VB ERUNETCHDZ EEZHLMIZ LT, 7. LukS 0V &
{LIZPKA 2PEEE L TWAB Z R TRBR E T, —

3. S Iintermedius DEATS LukS-I 2% box Z &iIBRAV, HEDESERE
fEIk pre-stem domain MDIRITIZ PKA DV ER{LEREEECH] box I
(KKIS™) RO L RMHLE, XHIZ, Luk-1 Ot FAMEKRHEEED

B LukS-I @ Ser™ TOY VEBEBMATHDZ L ZHLNII L,

4. DUIEDOERMNMS, class S R4yt FAEMERTOY VEMEN T RYBRE O
AT D leukocidin Ot FEMKBRAEFEHEORBIINATHDAILEHADL
MIZ LT,
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LuKkS 1 ANDTED!GKGSDIE | IKRTEDKTSNKWGVTON! QFDFVKDTKYNKDALI LKMQGF | SSRT

¥ dkokk, %k Fiokiokk  k k L L L kekiekkickkiok

ng2 1” ENKIEDIGQGA—E] IKRTQGD I TSKRLAITGNI QFDFVKDKKYNKDALWKMQGF 1SSRT

" TYYNYKKTNHVKAMRWPFQYN | GLKTNDKYVSL INYLPKNK | ESTNVSQTLGYN | GGNFQ
dok L oGk Lk k dolcloiiolok dokk k% solokioliioliok kL iok soleliotoliololok

59” TYSDLKKYPY |KRMIWPFQYN | SLKTKDSNVDL INYLPKNKI D%%[ﬁISQKLGYN 1GGNFQ
21" SAPSLGGNGSFNYSKS | SYTQGNYVSEVEQQNSKSVLWGVKANS {FATESGQKSAFDSDLF
Folobok, dok Aoloilololok, Aolok o, Jolok Aok ok K siololololok [k, ok ok ek ok kK
119" SAPS|GGSGSFNYSKT | SYNGKNYVTEVESANSKGVKWGVKANS [FVTPNGGVSAYDQYLF
VGYKPHSKDPRDYFVPDSELPPLVOSGFNPSF | ATVSHEKGSSDTSEFE | TYGRNMDVTH
®  doloolick ok, skl ¥k % ok deleliielolicloRk
1797 AQ—DPTGPAARDYFVPDNQLPPL 1 GSGFNPSF | TTLSHERGKGDKSEFE | TYGRNMDATY

241" A ﬁ HYGNSYLDGHRVHNAFVNRNY TVKYEVNWKTHE | KVKGQN
sk

% ok kodok dokk selkicioliokiolk kK
2387 A YVTRHRLAVDRKHDAFKNRNVTVKYEVNWKTHEVKIKS | TPK

Box Z

Fig. 1. Comparison of the deduced amino acid sequence of LukS with that of Hig2.
Gross dissimilarity between them is indicated by the box Z. Identical and related residues
are indicated by stars and dots, respectively. Dashed lines indicated deleted amino acids.

Lane

residue Leukocytolytic

N | T ] e
1 100 200 300 ?:;“I’J“ku
. 164 Wi 1i]
Protein S IKRST246
LukS 1 286 100
S246
MLS-TS | I ] 286 1000
Y246
MLS-TY | | 286 —
A246
MLS-TA | 1 286 —
IKRST243
MHS-Z 285 10
Hig2 280 —_—

Fig. 2. Schematic representation of LukS, Hlg2 and mutant proteins, and the
resulting leukocytolytic activity. White and black boxes indicate the LukS and
Hlg2 segments, respectively. The white box in MHS-Z (lane 5) represent the inserted
1239K240R2415242T243 segment. Percentage leukocytolysis indicates the activity
compared with that of intact LukS (lane 1). A minus indicates no detectable activity.
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Luks$
MLS-TS
MLS-TY
ML#-TA
MHS-Z
Hig2

9 10 11 12

Fig. 3. Phosphorylated products of LukS, Hlg2 and the mutants of LukS and Hig2
by [y-"P]JATP in the presence of PKA in a cell-free system. The reaction was carried

out at 37°C for 20 min. The reaction mixture was subjected to SDS-PAGE using 12.5%
acrylamide gel. The gel was scanned by an image scanner (Fuji photo film, BAS-2000). The
basal reaction mixture (Base) contained 20 mM Tris-HCI buffer (pH 7.5), 1 mM EGTA, 5
mM MgCl,, 0.2 mM (20 uCi) [y-"PJATP, 500 ng/ml PKA catalytic subunit from bovine
heart. Lanes 1-12, Base + toxin component which was indicated at the top of the panel. Odd
and even numbers represent native and boiled ones, respectively.

LukS + LulF
MLS-TA + LukF

LukS

-200

=116
- 66.2

H chain ik

- 30.0

o “<Front
S 1 2 3

Fig. 4. Immunoblot analysis of the phosphorylated product of LukS and MLS-TA by
“P-H,PO, on human polymorphonuclear leukocytes using anti-LukS antibody.

Human polymorphonuclear leukocytes (HPMNLs, 1x 10° cells) were incubated with 300
pmol of LukS alone or 300 pmol each of LukS and LukF in the presence of *P-H,PO, (1
mCi, 1.15 pM) for 30 min at 37°C. The toxin components were immunoprecipitated with
anti-LukS antibodies from toxin-treated cell lysate. The resultant precipitates were
analyzed by western immunoblotting. Lane S represents immunostained proteins in the
sample from the cells treated with LukS and LukF. Lanes 1 - 3 represent the radioactive
products in immunoprecipitates, respectively.

—277—



A) B)
| & 100
= 8 g & F s
- 5 0

1 2 3 4 0 0005 005 05

Concentration of H-89 (uM)

Fig. 5. Immunoblot analysis of the “P-labeled LukS by using anti-LukS antibody and
shematic representation of the relative intensity of the phosphorylation of LukS in the
presence of H-89, HPMNLs ( 1 x 10° cells) were exposed to H-89 (Seikagaku Kogyo, Tokyo) in
the presence of *P-H,PO, (1 mCi, 1.15 uM) at 37°C in prior to Luk-treatment. Other procedures
were the same as that of Fig. 4. The gel was scanned by the image scanner (panel A) and measured
by FL.A-2000 (Fuji photo film, Tokyo) (panel B). Results in panel B represent the percent
intensity compared with that in unexposed cells to H-89.

A) —H-89, —Luk B) 50 uM H-89, C) S0 pM H-89, D) 5§ uyM H-89,
—Luk +Luk +Luk

S

E)OSpyMH-89, F)0.05pMH-89, G)0.005uM H-89, H) —H-89,
Luk +Luk +Luk +Luk
Fig. 6. Light micrographs of HPMNLs which were treated with Luk in the
presence or absence of H-89. HPMNLs (2.5x10° cells) were exposed to H-89 at 37°C
for 10 min at the concentration indicated in this figure, and then treated with LukS (7.5
pmol) and LukF (7.5 pmol).
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LukS (HigC)
LukS-PV
LukS-1
Hig2 (High)

LukS (HigC)
LukS-PV
LukS-1
Hig2 (HigA)

LukS (HigC)
LukS-PV
Luk8-1
Hig2 (High

LukS (HigC)
LukS-PY
LukS-1
Hig2 (High

LukS (HigC
LukS-pPY
LukS-|
Hig2 (High)

1:ANDTEDIGKGSDIE! IKRTEDKTSNKWGVTON | QFDFVKDKKYNKDAL | LKMQGF [ SSRTTYYNYKKTN- 69
1:DNNIEN1GDGA—EVVKRTEDTSSDKWGVTON | GFDFVKDKKYNKDAL | LKMQGF INSKTTYYNYKNTD- 67
1:ANTIEEIGEGA—Q| IKRTEDVSSRKWGVTON | QFDFVKDPKYNKDAL | {KMQGF | KSRTSFTDVKGKGY 68
1:ENKIED1GQGA—E! IKRTGD I TSKRLA! TGN | QFDFKKDKKYNKDAL VVKMQGF | SSRTTYSDLKKYP- 67

* % dok ok ok k¥

70:-HVKAMRWPFQYN | GLKTNDKYVSL INYLPKNK | ESTNVSQTLGYN | GGNFQSAPSLGGNGSFNYS
68:—H | KAMRWPFQYN | GLKTNDPNVDL INYLPKNK | DSVNVSQTLGYN | GGNFNSGPSTGGNGSFNYS
69:ESTKRILWPFQYNIALKTNDPNVFL INYLPKNK | ES | DVSQTLGYNVGGNFQSAPLLGGKGEFNYS
68:-YIKRMIWPFQYN{ SLKTNDSNVDL I NYLPKNK | DSADVSQKLGYN | GGNFQSAPS | GGSGSFNYS
* ok okk dolik k Aok ok Fokk

*

K Kk * % *

Box 1

139: YTQGNYVSEVEQQNSKSVLWGVKANSF ATESGAKSAFDSDLFVGYKPHSKDPRDYFVPDSELPPLVQSGF 208

137: YNGONY I SEVEHONSKSVQGWG | KANSF | TSLEGKMSGHDPNLFVGYKPYSGNPRDYFVPDNELPPLVHSGF 206

139: YTQGKNY | SEVAGONSKN | RFEVKANSFNTENGQVSAYDRHLFVR-SP | GPNARDFFVPNDELPPLIQSGF 207

137: YNQKNYVTEVESONSKGVKWGVKANSFVTPNGQVSAYDQYLFAG-DPTGPAARDYFVPDNQLPPL IGSGF 205
Kok kK Rk ke K olokk kX ok Kk bk X dok ok dokk Aok

209 :NPSF | ATVSHEKGSSDTSEFE | TYGRNMDVTHA
207 :NPSF | ATVSHEKGSGDTSEFE | TYGRNHDVTHA
208:NPSF | ATVSHEKDKGDTSEFE | AYGRNLDI TYA
206 :NPSF | TTLSHERGKGDKSEFE | TYGRNMDATYA

kAR ¥ Aok ¥ kil Rk Ok k¥

IKRSTF HYGNSYLDGHRVHNAFVNRNYTVKYEVNAKTH 279
TRRTTY HYGNSYLEGSRIHNAFVNRNYTVKYEVNWKTH 277
T FFPRTGIFAERRHNALMNRNLVTKYEVNWKTH 274
YVTRHRLAYDRKHDAFKNRNYTVKYEVNWKTH 271

* KK KRRk

Box Z

280:EIKVKGON— 286

278:EIKVKGHN— 284

275:EIKVKGH— 280

272:EVKIKSITPK 280
LR X

- Fig. 7. Alignment of the sequences of LukS, LukS-PV, LukS-I and Hig2.
The asterisks indicate residues that are conserved among all of the sequences.
The recognition site of PKA in LukS-I and LukS are indicated by box I and Z,
respectively.
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residue

r | ] ] Relative leukocytolytic
tivi
Lane Protein 1 100 200 300 (a:vit;.?)
1 Leks [N » v
A KRST246
2  LukS-I e | R 100 (LukF-I)‘
| KKIS138
KKIA138

Fig. 8. Schematic representation of LukS, LukS-I and mutant protein, and the
resulting leukocidin activity. Black and gray boxes indicate the LukS and LukS-I
segments, respectively. The white boxes represent KRST in LukS, KKIS in LukS-I and
KKIA in MLSI-SA. Percentage leukocytolysis indicates the activity compared with that of
intact LukS-I (lane 2). A minus indicates no detectable activity.

LukS-1
MLSI-SA

Boil — + - +
32k»

Fig. 9. Phosphorylated products of LukS-I and MLSI-SA by [y-"PJATP in the
presence of PKA in a cell-free system. The reaction was done as described in Fig. 3.
Toxin components are indicated above the panel. Odd and even numbers represent native
and boiled ones, respectively.
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2

100 100

g
£
g - 504 L 50
=
o

070 005 05 5 50 500 °

Concentration of H-89 (nM)
Q) D)}

50 UM H-89, -Luk-I -H-89, +Luk-I

0.5 nM H-89, +Luk-I 50 nM H-89, +Luk-I MLSI-SA + LukF-I

Fig. 10. Light micrographs of human polymorphonuclear leukocytes which were
treated with Luk-I in the presence or absence of H-89. HPMNLSs (2.5x10* cells)

were exposed to H-89 at 37°C for 10 min at the concentration indicated in this figure, and
then treated with LukS (7.5 pmol) and LukF (7.5 pmol).

The bars on panels B to G represent 5 um.

—281—



BT EAEEREEY

Staphylococcus aureus (LAF, S.aureus) W3¢ bOFEERTHLH—T, B4 mERTFZEE, o
WeHZLICL D EERBIYEZH B TREERE L LTIHLR TS, 14, Methicillin-
resistant Staphylococcus aureus (MRSA) 7z K OZAITUROLBUC & o T, HAEWEIES Wik
REOHL D EFRBG BV TERRREL 2o TH Y, KRERTOEREHECET 25 EE Sh
TV b, AR TRIHRERTF O T bR EILIEBE 0 s LBk A3 555 3% leukocidin (Luk ;
LukS, LukF) IZEH L, 20t M IR EERBOME 2175 72,

Luk 3R MBR 1385 F v -hemolysin (Hlg ; Hlg2, LukF) & LukF #3#t#& L CT\wb, 72, LukS
&wﬂmzm@<£&5mﬁ%§ﬁ%&%t1wam%##bgf,73/@mwfw%km5%mw
FAHEE LTS, AFRZIIZOMBEOEM L -HEICED LT Luk & b QMRS IO
BILIEREDORIA R AT o 720 BAIC LukS OAICHLE L Hig 2 TIERE L TW 5 EBAY D cAMP-de-
pendent protein kinase (LT, PKA) 0V > B{LZMEF)IZHIF % LukS ¢ box Z (1242KRST246)
VIEE U720 PRA OUEHECEE LT LukS 0 Thr2d6 5kl — 07 R &8 A L TR L2808,
LukS ® box Z % Luk Ot b HMEKFEEEM: 28 ) RALHEFIRTH 5 LFE L7, 72, LukS 23
MBATPRAIC L o TY YEMEESN B Z E 2L L & 512, LukS 3 *P-H;PO, fFEETFTL

M EMERICVER SE72BICh ) VEbES D 2 L R L7z, FILEREREE 2 RE L %0 > 72 LukS

O Thr246 5% D Ala BRFIZAMIERICB T YEILS Wb olz, E5IC, LukS O U Y BRILE D
Luk® A L ERAR BTG 55 PKA FREHR) H-89 12 & > TIRBEKIFWICHESIN L Z L &R L7z, LEDOR
R o, AWFFEEE Luk © & b AMERFBEIEEOFIUCEILOTEZZ T T4 {, LukS OHMETH
Thr246 %20 ) VR LALETH 5 T L 2 HL I L7z,
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