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LR MRAEEROBRERORBEICIT, BRI NIJEOENMEREOL &
TY—BFORBROKE. T U THELMRBRICBT 2£8 - BABILATICEADORE
ANEERER LS, AT RUREZERRICE S FEL T, HRRBRLRICE DK
EREEBZREITHEEMMETH S, BOT RIREOEETIEL DBERY NV E
DT, FRMMBREKOCAMREZRET 2 MRFEZRICIT, BEETIORORAEEREL
Ta- B~ 0~ 7T-Q4EOAEY VU EAMMPHEBERDIA QLT LNRNEETH
TW3, EHOEETZIEAMENEFEE TR, MROMRMEEROT T, BREN
RENC MEOY >NV EEERT 2 T RAMEMIRGEBE Ly -ABY VRO DY
DU DWTHIENED SNTNS, TLUTHEETIC, HESICKD r-AEUD L
O 33 P2 ELukF (34kDa) #3tEM4 & LT, Hig2 (32kDa) & D3kFETHRIMER
HBEEMER U, LukS (32.5kDa) &03&ETHMIRBEREERT &, MRSICEK
D y-~EY VTR RMERALUKEF, Hig20EFTRAETS 2, TLTEESICE
0 LukF & Hig2id4-Fh 1% 1 T, FROEREE EICHI200kDad 1) > 7 ROBEIL 2R T 5
T ENBE BRI N, —F, 75> AOPiemont5ick VAT RYREOEET
D —DD RO ERPanton-Valentine®#o 1 222> (PVo1as oY) 08K
T O—ALE N, FROTA 2PV LukF, LukSRAE /&, TO%LL EOMEME
%H T BLUKF-PV (34.4kDa) . LukS-PV (32.4kDa) OEEMNHSHICINE, B
12y T-AEBUYEOLALTY, PVOA ALV LEMRT 55 5 AF (LukF&
LukF-PV) &7 35 2S (Hig2:LukS, LukS-PV) OfiAEHRICX S HIMmERE %
PRAEN, O3 DLEPVOL DL DLTIREL DY 5AF, 75 ASKA DRSS
HETY, BIFFEBROHMBREEE R T 2 EAH SN ENE, YHRE TIIRAS
IC & DEDROSEIED 7 5 AFE Y T ASO RS ORAAHEIT I B 4R M BRI
MBI X Nz, TORBLUKE & LukF-PVIZ72% DIEEICHWT I BES QAR
HEETRICHAND ST, Hg2s ORI X2 Y FHRmEREIEE M TId. LukF-
Hlg2DANE Y ViEM£100% &35 &, LukF-PV-Hlg2i30.08% &\ 5 FsIZ K ik
MEREAEEIE M 2R T BENH SIS .

WERREICBNT, RASICX DHIg2IXLUkS & 72% DR—737 2 ) BEFIE2ET 512
BAND 5T, LuKkFHE T TOME R ENHRASRE S ORRNEEE T2 2 L0 55
icENz, FLUTHIg2ELUKSDF A 54 > X7 BOf@ih 5. Hg2dKPRLAT O
FLUkS DX T BNKWGVELS & B#i T 5 & & TLUKFE O FlICE B AT DL iEH
MB3%ICHAOTHEERT I ) BESITH S ENHShCENE, —F, BETRY
BREAPS3MkDFEEAE T B HIg2idArg” MLys& s o TH V. 17 I ) BEREOHEAILUKF
EDHRIT L BAEY D UEMEERBRITHROT S 2 EMBENEEIh TN,
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AELHRCTIE,. 9, LukFELukF-PVOHIg2E D#RICEZAE Y DoERDE
Fi3. LukF-PVOFRMIRA D EEENLUKF & B U TIREIBENW T LIcBRT B2 &
EHSMIZ U=, £72. LukFdphosphatidylcholineN\ D& v -~ATB Y SUEEDOFE
BIHETHBD, LukFORMERADIESITIIEE RN & LukFOTyr 2&Tyr™®
W& 2, LUKFOFRMBADRACEETH DI EEHSMICLE. —F, Hg2izbnt
KZRIAT"Z 7 A > b EArg” BENATY DIEMRICBETH ST EEHSMITL
7zo

F1E LukFOZRTiE L RMERRIEEHRRRBORA

1 LukF&LUKF-PVOBEBEOLEB EHIG2EDHBICKBIANTY PV EHORERIB
BILBITSER

1-1  LukF&LUkF-PVOD = RFTHED LB

KREIT > ETY RZEOGouaux s D7) —7 & 0L E T X R REERITIC X A LukF
BRADZRoEEEHSMC L (Fig. 1) « —H. 75 ADPrevostbizk
LukF-PV O X #if& RGN —r ARICHSMica /e (Fig. 2.) . MEO=KuHEE
12, FER—THB 05, Hg2DHEIZLBIANEY P UESEOZERIILUKF &
LukF-PVO—XEBEDOHBICERTHHDTH o 2,

1-2 LukF&LukF-PVOKRMERRAIERERICESIT 548

T-NED) D2 ORMBRAERRICH VT, LukFidHIg2Xk » HEICHFRMEBRANERT 5
HERRSTH D, T2 CLUKkFELUKF-PVO b MRIERICKH T 2 & 8E 2 LBk L 7=,
LukF-Hlg25%90% DMz 5| EE ZTHERBE T, LUKFORBERZ100%ET 5 &
LukF-PVid3% TH o7 (Fig. 3.) . ZORBEOERNLUKFELUKF-PVOANEY &
SAEROHERICEEERIEL TV,

1-3 LukF&LUkF-PVOD* A S % 1RO HOBEH

H1E1-1HD5, LukFELukF-PVOHIg2& D#_FICKBATY D UEEROERIZ
B & D—RIEEDHBIGERTZHDTH 7. LukFELUKF-PVIZ72% OR—727 X
J BRI EHTHIEEICHEEOEWY VNV ETHS (Fig.4.) . €£IT, LukF&
LukF-PVOFASH NI BEERL T, @BFEfTo7z (Fig. 5.) . TOHE, LukF
DA0M 5907 I J BIRE E TOMES 2 LukF-PVOEBICEH# L 7ZMLPF23Ti, Hlg2
EDRFIICEBANTY DUEEN24XITE TR L, LukFO400 52187 2/ BRRAE
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TR ELUKF-PV O & B U= MLPF21 TI3 & < AT Y O VEAMI S Nt
Bole, TFEATYNZEDE M FRIBRESBIZLUKF & i LT, MLPF231330%.
- MLPF2LIS %A Lz, LEDELD, LUKFORMERNDESICEE LT I ) Bk
HIILUKFO402 5 21 8DAERICTHEEL TWB Z & 2B hIT Lz,

2  LukFRULUKF-PV®Mphosphatidylcholine~ D& & R MER HRIKE 4 R UK
MERN DA DIHBE

2-1 LukF-PV®Dphosphatidylcholinefs&#E & phosphatidylcholine-LukF#8

BHRDOATY D VERRUFRMRESEE

HARERFOEH5I2L D, LukFidphosphatidylcholine~4-Ftt 1% 1 THET 2
Z &. % L TphosphatidylcholineldLukF & LukSDtRIC L B2 01 2T D EEE2HEE
T5HIENHEINTWS, £ T, LukF-PV®phosphatidylcholine\ D # & #E % Hl
# L7 (Fig. 6.) . LukF-PVIZLukF& kI, TS0 EDdipropionoyl
phosphatidylcholine&37C, 18R, 1 >FaX—hT5ZET, BN 15 1 THE
Lz, ZOEREZRE 2. LukFOphosphatidylcholineAN D& &R MERKESEE S D
BBEREHSNIUE, FILABI/ORNTI T4 —I2X0EBENELHFHIALID
LukF-phosphatidylcholinefE&&ld, LukF&REIRROHIg2E DFICLBANEY P2 ﬁﬁ
P, FRIERHE S RER U200kDadHig2 & DIEFLE S A REEE R LTz (Fig. 7.) .
LR &Y. LukFidphosphatidylcholineZ F®#E& T ETH TR RATY D ‘/Yé%
ERTZERH SN UL,

2-2 BRILERGBIRIC B BLUKFDphosphatidylcholineADE &S D EE
LukF-phosphatidylcholine# & fk 0 = K TTHEMHTH 5. LukFOTrp' " &Arg'*i3.,
phosphatidylcholineND#FSICEETH S LE2HEN L (Fig.8.) . £ZT. Z
NE27I/BBEEOEL., ERHAEThrE UERY DSV EEERL T, f#thz
ffor (Fig.9.) . Trp ZThricE# LLFW177TR UArg'* £ Thric i L 7=
LFR198TIX, phosphatidylcholinef#§&#%2/R%& L T, Hlig2t DOHfFEICLBZANEY D>
EHERNTNHABUTICETRD LU, £z, L0273 ) BREEThricBE#R L~
ETRY )N ELFW177TR198TIE. phosphatidylcholinef%& g% R4 L T, Hlg2&Ld
ANEY PUEREBEBRHEINRN o2, BEOE NS, LukFd®Ophosphatidylcholine
ANDREBVENT U P AEHORBEICEETH DI LEHSMNILE, LMLENS, kb
mxﬂ’nm{a@‘éﬁ ZNIHB, LukFEHBLTI0% L EOR Vb MRIREEREES L
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TWe, ZOFEM S, LukFOphosphatidylcholine~D#& 13, LukF-Hig2E & A DB
LHERICEETHDZEEZHSMI Uz,

3 LUukFOFRMIRNDEEICEELRT7 I/ BEREORE

B1E2DOBRELD., LukFOFRMERBEAD# A I Idphosphatidylcholinef &4 k
VA DERRT I ) BBRADHFEINRS R INZ, LkFOZRITHEEOMEITIZLD,
WeE SN RS EBRICIE, 4D0FEET I JBREAN, &4 OMIEE%LukFS
FORBMCBEBREL THEELTWE (Fig. 10.) . £Z T INB4AT7I/BBEREDS B,
LukF-PV & 87225 Tyr, Tyr'™, Phe®™ o 3 7 3 ) Bis £ LukF-PV O 4§ 3 Thr,
Asn, lLeulc®&%, BHMLUIZERY NIV BEERML T, BT&ETo7~ (Fig. 11.) .
LukFoPhe™ % Leuiz @# L 7z LFF260LIZHIg2 & DA LD, 100%DAE U 2%
WERUIZ. —F. LUkFOTyr & Thr & E# L ZLFY72TI3HIg2 & DANE ) 2 SEMER
20%ICETHA Uz, 2L T, Tyr®#Asn& B#: L ZLFY203NIdHIg2E DAEY >
EHER SRR, Tyr " ETyr " ORRY PNV RORMREANORE R,
LukF& B LT &4, 33% E4% 2B LT, U EOEN S, LUKFOTyr & Tyr’ %
FRIMERANDHEBICEERTI /BRETHI EAEL &,

SE2E HIg2mRrmKMIEENERBRICHALRT =/ BEEORE

Hig2DK* RLAI & Arg” " # & 4, NKWGV ELysicBM LB RY 2NV E
MHS-DRK % H% LT, 47217 - 72, MHS-DRKIZ, LukF#% FTHIg237¢C, 30
£ T1x10°/350 w LD b F3RILER 2524051135 8.6pmol/mID B T2 < FRIERK} HEIE
WEREI LMo (Fig. 12) . £, b FROBREXEREHNT, BHBE
600pmol/ml. 37C. 6B > F 2 _R—F L THE < RMIRHEER ERI Ao lm

(Fig. 13.) . —7#. LukF#t7% F CTLUkSIZaid o b MRMERER TR Z R W T v A1
T2 FRMBRABBEEERIRNOICH LT, LukSOLys™ #Argic B#: L 72MLSKRIZ

173 BBREOBRTRINRABEEZRREL -, £ U TLUkFE T TO & MRk
ADHESRIIHIg22100% & T 5 &, Hlg2(P83)1350%, MHS-DIZ13%, MLSKRIX10
%. &L TMHS-DRK&LukSiZ& < #iE vad o 72 (Fig. 14.) . U EOEMS,

Hig2 DK RLATY EArg” I3LukF2 8 S 3 2R MEBRAOES, WX r-~TEU DD
EMRBFCEETHL I EEZHSMIILE,
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UEOROBEREEREL., 7- BY D OBAMRERERE UL

(Fig. 15.) . LukFidTyr?&Tyr® &2 & U TRILBRE LOKRAD Lt T & —HTFIC
EET B, FMEEICHES L= LukFIcHIg2O K RLAIY LArg” " TH& LT, AT
1OLukF-Hig2B A& 2 HT 5. =L T, LukFO7F Bk Ophosphatidylcholine
DEEIHEY, BEEEOY > 7 ROBEKR SR, FRLRERET S,

HBE

1) LukF&LukF-PVOHIg2 & OHFIC K BAT Y D 2 ERDERIX, LukF-PVORIL
RESEMETLTWS ZEITERL TW,

2) LukF-PVIZLukF & F#icphosphatidylcholine & > FHIMN1I TREE Lz, £/,
phosphatidylcholineZ & 5 UH & S ¥ 7-LukFid, RMEREICHES L. Hig2 R
RIS FICHEFL 2R L 7=, LukF®phosphatidylcholine~\D#s& 1377 i Bk AR £ LB D

HDTHo M, 512, LukFDphosphatidylcholinefs SeeE2 RELZERY NNV E

IIARMERFESEEZA L TWAM, BERLIIEBRL 2d o 7z,

3) LukFOTyr? & Tyr 3R MRAORSICEETH D, b5 27 3 BEER
phosphatidylcholine & 13 &7 2R MEREANDERICEETH - /=,

4) Hlg20K”RLAI" & Arg™' OMEILUKF % £ S B2 RO BB ITEE T H
D, LukF& ORI & BRIRAHEEHEORRICBADT I ) BBETH > Iz,

FRERSL
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Fig. 1. Three-dimentional structure of LukF. Fig. 2. Three-dimentional structure of LukF-PV.
Blue, $-Sandwich domain; red, Rim domain; Colors were same as fig.1.
green, Pre-stem region.

LukF o —
LukF-PV

100 ¥ IllIIIII LI | ll'["] 1

75
50 0.5

25

Hemolysis (%)
[, LukF; O, LukF-PV
B, LukF; @, LukF-PV

o)

bound on erythrocyte (pg)

10° 10 10°
Toxins(ug/ml)

Amount of LukF and LukF-PV

Fig. 3. Hemolytic activity and binding ability of LukF and
LukF-PV with Hlg2 on human erythrocytes.

10°cells of human erythrocytes were incubated with each concentrations of
toxins for 1hr at 37°C. After incubation, membrane fraction of toxin bound
erythrocytes were boiled with 1% of SDS and analyzed to SDS-PAGE and
Western-immunobloting.
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LukF-PV
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LukF-PV

LukF
LukF-PV

ﬁEG TTPVSIKKVDDKYTLYKTTATRDS DK@ T SQTLTFNF TKDKSYDKD
AR TPV S[EKKVDDKITL YKTTATSDSDKIKT SQIL TFNF TKDKSYDKD
m FVIENYDFBKL NSASNDSVNVVDY
I KPNPLOPERIS 12 YWGRK Y IS TRSTSNDSYNVVDY
APKNQNEE FQVOTIRGYIEGGD TR T SNGL SGGANGIRENF SETINYKQESY
APKNQNEE FQUORTNG YR TSNGLSGGENGIL&IF SETINYKQESY
SRR VEAHKIMNNGWGPY GRDS(EH L eROS
SLDIEET N[Z TIGWRV E AHK TMNNGWGPY GRDSYHY BROS
IN/AGON FIRHamP L SRNFNPE FIRSVL STROMEAKKSKITVTYQREM
YA GONF IR TP SRENFNPE FIREVL SEQIMAKKSKT TVTYQREM
L% orrRMMGFY NFKTREF KB <AL BN - T TN
NFINIQLHQT MALI TR SHY ENOWE NHUVK LD T 0K E O

NK

MS

Fig. 4. Comparison of deduced amino acid sequences of LukF and LukF-PV.

Hemolytic activity Relative amount of LukF, LukF-PV,

Residue i Hlo2 (% chimera proteins and Hlg2 bound
1_100 200 300  with Hlg2 (%) on human erythrocytes(%)
LukF — 100  —
40
MLPF14 H——] 92 ——
40 90
MLPF23 ] 24
40 218
MLPF21 (] N.D.
LukF-pv N.D.

0 25 50 75

100

M LukF, LukF-PV and chimera proteins

O Hig2

Fig. 5. Hemolytic activity and binding ability of LukF, LukF-PV and chimera proteins
with Hlg2 on human erythrocytes.
Hemolytic activity and binding ability were performed as fig. 3.

N.D., not detectable,

15 1.5 15 LukF-FY

1 1 1
05 05 o =05
— .E g
E 9 0 = 3 9
L 15 15 = Q1.5
o S g
g zE& £
~ 1 1 29 > 1
= £ &
= & E e
~ 0.5 05 g~ = 05
n & -

0 o O m

0 5 10 15 0 5 10 15
Elution volume(ml) Elution volume(ml)

Fig.6. Binding ability of LukF and LukF-PV to phosphatidylcholine.
LukF or LukF-PV was incubated with dipropionoyl phosphatidylcholine at 1:50 mole ratio for 1hr at 37°C.
After incubation, mixtures were applied to Sephadex G-25 gel filtration column. Proteins were mesured by
Weatern-immunoblotting, and mesurement of phosphatidylcholine was performed by phosphorus assay.
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(A) (B) 1 @ o o @

100
A 1 ~ <@ 200kDa
75 L N é_:,mo
2 F 1 £
2 50 - 1 =
s I ] 3
E) : : L‘é‘ 50 .
25 | 1 g
: ] 25
- E 3]
o - o
: =0
Q
Toxins (ug/ml) R~
M LukF

[ phosphatidylcholine-bound LukF

Fig. 7. Companison of phosphatidylcholine-bound LukF and LukF.

(A), Hemolytic activity with Hlg2; (B), Binding ability to human erythrocytes;

(C), Complex formation with Hlg2 on erythrocyte membrane.

In panels (B) and (C), (1) and (2) were indicated phosphatidylcholine-bound LukF and LukF,
respectively. Hemolytic activity and binding ability were performed as fig. 3. For detection of LukF-Hlg2
complex, toxin bound human erythrocyte membrane was treated with 1% SDS at 20°C and analyzed by
SDS-PAGE (3-14% acrylamide) and Western-immunoblotting by using anti LukF antibody.

Fig. 8. Three-dimentional structure of phosphatidylcholine-bound LukF.
Green and blue were side chains of Trp177 and Arg198, respectively.

— 606 —



Hemolytic activity

Protein
LukF
LFY72T
LFY203N
LFF260L
FPVT71Y
FPVN202Y
FPVL259F
LukF-PV

Protein
LukF
LFW177T
LFR198T

LFW177TR198T

LukF-PV

Residue

1 100 200 300

Hemolytic activity Relative amount of LukF, LukF-PV,
with Hlg2 (%)

100
<4
<4

N.D.
N.D.

mutants and Hig2 bound
on human erythrocytes(%)

~

0 25 50 75 100
M, LukF,LukF-PV and mutants

(1, Hig2

Fig. 9. Hemolytic activity and binding activity of LukF, LukF-PV and mutants
in phosphatidylcholine binding site with Hlg2 on human erythrocytes.
Hemolytic activity and binding activity were performed as fig.3.

N.D., not detectable.

Fig. 10. Three-dimentional structure of LukF.

Phe260

Four-aromatic amino acid residues in deduced erythrocyte membrane binding
domain were indicated with spacefill.

with Hlg2 (%) PC binding

100
20
N.D.
100
15
N.D.
N.D.
N.D.

Relative amount of LukF, LukF-PV,

mutants and Hlg2 bound
on human erythrocytes(%)

+

+

+

|

0

25

50 75

100

B, LukF,LukF-PV and mutants

U, Hig2
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Fig. 11. Hemolytic activity and binding
ability to phosphatidylcholine and on
human erythrocytes of LukF, LukF-PV
and mutants in deduced membrane
binding domain with Hig2 .

Hemolytic activity and binding activity were
performed as fig.3.

N.D., not detectable



Hemolysis (%)

K.J
0 5 10 15 20 25 30
Time(min)

Fig. 12. Course of hemolysis of human
erythrocytes by Hig2 or the mutant proteins
in the presence of LukF.

Human erythrocytes (1x10%ells in 350u1 of
PBS) were incubated at 37 °C with 3 pmole
of either Hig2(l) ,HIg2(P83N( @),
MHS-D(), or MHS-DRK(O). The
concentration of each component in the
reaction mixture was 8.6 pmole/ml. At the
time indicated, the reaction mixture was
taken up and centrifuged at 8000 xg for 1
min. The supernatant was assayed for
hemoglobin at 541 nm.

4 5 6

Fig. 13. Hemolytic activity of Hlg2, the mutant
proteins, and LukS in the presence of LukF on
human blood agarose plate.

Wells 1,2, 3, 4, 5 and 6 contained Hlg2, MHS-
DRK, MHS-D, Hig2(P83), MLSKR, and LukS,
respectively. The concentration of each
component was adjust to 600 pmole/ml in
PBS.The amount of each component put in the
well was 3 pmole. All wells also contained LukF
(3 pmoile) of which concentration was also 600
pmole/ml. The plate was incubated at 37 °C for
6hr.

©

g
]

~
W

h
=)

N
9,1

components bound (%)

Relative amount of the

1|

1 2 3 4 5 6

S

Fig. 14. Immunoblotting analysis of the erythrocyte-bound
Hig2, LukS, and their mutant proteins by using a mixture
of anti-Hig2 and anti-LukS antibodies (A), and anti-LukF
antibody (B), and the quantitative representation of the
components bound to the erythrocytes (C).

Human erythrocytes (2x10° cells in 0.7 ml of PBS) were
incubated with 15 pmole of LukF and 15 pmole of either
Hig2 (lane 1), H1g2(P83) (lane 2), MHS-D (lane 3),
MHS-DRX (lane 4), MLSKR (lane 5), or LukS (lane 6)
were incubated simultaneously at 37 °C. After 10 min of
incubation, the membrane fractions were solubilized with
1% of SDS at 100 °C and analyzed by SDS-PAGE (8%
acrylamide) and western immunoblotting.
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Hlg2 (monomer)

LukF (monomer
( ) Pre-stem (green) @g

B-Sandwich domain PC binding site

LukF-HIg2 (pre-pore) LukF-HIg2 (pore)

(blue) (W177,R198) @
Rim domain 4
(red) _
Y72,Y203°
Putative recepter (yellow) phosphatidylcholine (blue)

Fig. 15. Proposed assembly process of the y-hemolysin components.
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L EERRER

BT FYREO y ATY I YROOL 3V VB TESEOMBREERE TH D, TNETIS, y-
ANEY Y VI LukF(84kDa) % U'HIg2(32kDa)» & K ), RILERE I LukF, Hlg2DNEIZHEE LT, M
GBS LA 1A 6 % % #5200kDad L& B L CRILER & BT 5 Z L6 ST wE, —7,
14 23 Y Y iFLukF & ULukS(32.5kDa) S5 V), HIMERAEREE 2R Z LWL 2 IZ ST b,
& I LukFIIWHEROEEFRBRICLAL DRI TH 2 Z EHFPIHL NI T D, BT N TIKE
nuA 3y Y zid, WROLukF, LukSOMfiZ, LukF-PV(34.4kDa)& LukS-PV(32.4kDa)2* 5 i %
Panton-Valentine®i 11 £ 2> VY 3 FHET 5, 27 T A F 5 (LukF, LukF-PV)& 7 5 ASE5H(HIg2,
LukS, LukS-PV)i#hZh, HT0%DF—%7 I /BREH AT 5EE IHEROE NS V32 BT
bho BHEFEWDGOMAETIZLDNEY VERLE O 20 D FEPIRBRE S, 7T AFBME
LukS, LukS-PVOMIOMEETLEBOE T A 23 Y VERERTS, HIgRFEFTONEY Y
YiEMIE, LukF& G L CLukF-PVId D TERVWEREEZ R T Z EAME I T,

B BNT, TTRFFEZIILDTOFELZB LMLz, OKEHREE /) < — OLukF O =RIuHE
EE KT T RKOGouaux b DEFFE S N — 7 L OIFETHS 202 L7z, LukFiZLEEEILOIRED
BT FIHRRED « NEY IV EBOTHULZ=ZXTEEZALTBD, v-~NEBY IV OREILEK
WAR DB 7 58 % M L 720 (2) HIg234 47 T COLUkF & LukF-PVOANE ) ¥ Vg O IELukF-PV
2’LukF & JLE U Cild TR WRIMEREEGEEL R T 2 IR 2 2 L 2522 L7, (3)LukF&
LukF-PVidfin b, ek £ ZEHERUES T % phosphatidyicholine & 3131 THA L, LukFo
W17T7T5%3E L R1I9SFERESHAICEE L7 I VBZRAETHH T L #HLH»IC L7z, $72, phosphatidyl-
choline# & 5 H LA &8 T b LukFidHIg2 & O3t T+ 445 ANE) ¥ Vg% R L7z, (4)LukFD
ARMIKBENORE BRI GT 57 I 7 EFRAE L LY RE L YO RE L FE L7z, (5)HIg20K*RLAI
7 A N ERVEHRL, LukF% B ¢ ROREAOHAICEETHY), Thbe7 I/ Eikits
DT ) BB ER LER Y 28y BELukFRAE TG4 AT Y U VIR S Uk 2 n 2 &
LT L7,

Lo & 9 oAk /e, a7 F7EREOEET S ¢ -~T 1) Y Y LukF R UHIg2OE B A 7 =
AbeBH LI OTHY, BEB—FIL, FMEFIHLBERPOELBRGTLIOLHETLI DL

BE L7,
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