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PROMOTION OF PHAGOCYTOSIS AND PREVENTION OF
PHAGOSOME-LYSOSOME (P-L) FUSION IN HUMAN PERIPHERAL BLOOD
MONOCYTES BY SEROTYPE SPECIFIC GLYCOPEPTIDOLIPID (GPL)
ANTIGEN OF MYCOBACTERIUM AVIUM COMPLEX (MAC)

Hidetoshi MINAMI*

Mycobacterium avium complex (MAC) is one of the most important opportunistic
pathogens co-infected with HIV (AIDS) and a typical intracellular parasitic bacteria
similar to M. tuberculosis. It is also noticed that M. avium infection causes immunosup-
pression especially in the cellular immunity of host animals, and specific serotype—sub-
species such as sero—2, —4 or -8 can be isolated frequently in human infection. Further-
more, the prognosis after infection differs by the serotypes and serotype—4 shows heavy
infection in general, while serotype-16 shows rapid improvement. Therefore, we have been
interested in the immunomodifying activity of surface glycopeptidolipid (GPL) antigen.
However, to date, no information has been available on the virulence factor of MAC re-
lated directly with intracellular bactericidal activity. Recently, we have tested the effect
of various GPLs purified form MAC complex on phagocytic processes of human periph-
eral blood monocytes (PBMC). We have used GPL-coated heat—killed staphylococcal cells
to be phagocytosed by PBMC, and phagosome-lysosome (P-L) fusion was estimated by
the acridine orange staining of fused vesicles including bacteria. It was revealed that the
serotype~4, —12 and -17 GPLs showed strong phagocytosis promotion and marked inhibi-
tion of P-L fusion, while serotype-9, -13, —16 and —19 GPLs showed neither promotion
of phagocytosis, nor inhibition of P-L fusion in phagocytic cells. Serotype-5, -7, -8 and
-10 GPLs showed stimulation of both phagocytosis and P-L fusion, concomitantly.
These effects may be due to unknown interaction between specific carbohydrate chain of
MAC and phagocytic cell membranes, and serotype—4, —12 and —17 GPLs may be one of
the possible virulence factors in MAC.
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*-7-X : FFEMHEE (MAC), AR, BH,
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AR, NEUEME DS O IEE BITURRE 1 & 5 EEYED
BINOMEMIZH B, 20T Mycobacterium avium-
intracellulare complex (MAC) i, AIDS B&ED
AR B EEE & L CRT10EB TN 28mz
RLTHEY VY, EEREBEO0BU LE 5D L
THEH ST TS, AIDS BETid, MAC iZHKE»H
VITE LB, SBAL, &8 OBEMIEEIILY,
BEMAT LI ESLIELIIMESR TR Y, &5,
PiEHAI 212 U & LM 4 OfLEBEIcEmEE R L,
FHAREERTWE DY,

MACIZZ, #FaER 5 glycopeptidolipid (GPL)
FEORR LR L bBEEOMBEHIHFELY,
B2 MACABIEIZ AIDS BE» O HEE LRSI,
BOREMRATRNE ENTWBE Y0 F7z, 4 BIB KSR
WKEDBEEORBEHIMETTHEEDNTHLEA, €D
B I S ATk v, MAC IHIBREFESEME T H
D, vrun77r—YIARINHZDEBLALHREN
B e, EHBATHEL, BECHLTIIEE
hBEFNEEYRIZTESR TS, —f&IZ, *¥7 1
77 —JIIHE R EW %, endocytosis I & ) MIfBE
PICHLY 5AA (phagosome BBK), THiZHI&H»T
lysosome #*Z 1LIZ@A L (phagosome-lysosome
Ri4), BT T phagosome NAEW % HILL TW A5,
MAC BTl 2 O R E S O W o OB FE T
REEE 201, BREBEIHESA VD EEILND,

4E, EZHI1Z MAC OFIIHER L HEEOBEZ
B o2 572012, 1STEEOMERAFRN GPL HUR
(4, 5,6, 78,09, 10, 12, 13, 14, 16, 1TB L 198
GPL) *#H# L, b b RWIMEIRD phagocytosis B
X O P-L fusion iCRIZTEEIIOWTHET L7,

KBHHE B LUHE

1) B
a) MAC D5

MAC o&mi&E# (4, 5, 6, 7, 8, 9, 10, 12, 13, 14,
16, 178 X U°19) Hitk#%, glycerol (2ml/l) B LV
Middlebrook ADC Enrichment (sodium chloride-
bovine albumin-dextrose-catalase : Becton Dickin-

son Microbiology Systems) (100ml/l) % & r,
Middlebrook 7H9broth (Difco Laboratories) @
WK HT37C 3BMIRE HHEELER L,
b) S. aureus D¥EFE

S. aureus 209P % Heart Infusion Agar (Difco) ®
AR TITC 24 BB 2 L, 0.1%gelatin—Hanks
WO(EARBE) PIIrER)BEBRELLZ, 2O
S.qureus B#EWEA— 27 L —7 (121C, 204F) 2
THNBFEHE R L L7-1%, gelatin-Hanks #(2T 1X 108
cells/ml DIEEIZHBR L 720

2) GPL DHigE & R

MAC Bifkd 5 0EFD s aaRVL 2T /=)
(2:1, V/V) TIRE ##iH#, 0.2N KL+ LU Y
AfNA Y /) —VTHTITC, 0 5MABL, TIVAY
RERE %87, BoN72JEE % Silica gel G HE
u<bhZ574— (TLC) 7L —1 (20cm X20cm,
950cm : Analtech, Inc. USA.) ETZ ook A :
AF¥ =K (65:25:4, V/V) REEBHEELLT
BEEL, £GPL % TLC 7L—bt256EILL, 700
ANVA: AF 7= (2:1, V/V) IS THli L BEEERER
Lo 28, £GPLOAEY bid, BRELA TLC 7
L — b R EERR% 50%5RE % B L C 180C TMARE &
¥, % GPL % R B L UM 2260 (H8E-
BEf) CCHELL (Fig. 1o

—#12, GPL & Tablel iZ7R3 & 912, RFER32
O MEEC, (D)-phenylalanine, (D)-allo-
threonine, (D)-alanine, (L) —alaninol ® 4 18 ®
FIJEBIEEASL, £5123, 4-di-0- methyl-
rhamnose 254 L7z 7F FHERE 2 St BOHE L
LTHL, T allo-threonine 7> bR L /- E
2k, BIMEMISERMICRESN (Tablel), —
#1271 allo-threonine #* & 6-deoxytalose, & b IZ
rhamnose ¥ & THEA L2025 SO THE I
Twh,

HEiER L GPL &,
triethylene glycol mono-N-butylether (1: 1, V/V)
% matrix & L C, fast atom bombardment mass
spectrometry (JEOL-SX-102) 4TV REE L7

nitrobenzyl alcohol:
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Fig.1 Thin layer chromatograms (TLC) of glycopeptidolipids (GPL)
from 13 serovars. Plate was developed with a solvent system of
chloroform-methanol-water (65:25:4, V/V) and was charred
after spraying with 50% H;SO,. Arrows on the TLC spots show

type specific GPL antigens.

3) HERBPEROAR

ANRY IR L - REARELE, FED
Lymphoprep Medium (Nycomed Pharma) tiZ
BEL, 20CT1,500rpm 304 M& 0L, EEEEt
fBxaHEL7:, 8L 7 BERIZ Tris—NH, Cl buffer
ZMACRA LRI Z HIM S 4, 0.1% gelatin—
Hanks # (2T 3 E¥EE L7214, 10%3IE@IL foetal bo-
vine serum (FBS) (GIBCO Laboratories), Peni-
cillin G (100U/mi), streptomycin (100g/mi) Hl
RPMI 1640 medium (HAFEWEFBZERH) 12T 5%
108 cells/ml DWEBEEICTHB L 72,

4) GPLTa—btL7%S. aureus DK

FGPLiEAY 7 —NicEfL (0.2-254g/mil), S.
aureus LR (1X108 cells/ml) LiRBMIL, T/NKL—
F—ICTIHELELICHER S & /2%, gelatin-Hanks
WEMRCOOMBY =r—>arlL, SS5IZKRVFY
JAIFH—ICTHA7EBHLT, GPLTa—-FL2S.
aureus DVFHEMR (1X108 cells/m! : gelatin - Hanks
W) R,

5) GPL Ta— b L7 S.aureus DEX

Phagocytosis DBk, 3) O X ) [ZFAR L /- B3k
PHE (5% 108 cells/ml) 20041 % cover slip (13mm,
round : ZX#¥E) BT, 37C, 0 FMA ¥ Fa~x—
b L7z, RPMI 1640 medium 2T 3 E#E#H LIEAT
EMREERE LA, 2D X IIZL T cover slip kit
#SEHIRIC, 4) 0% GPL Ta— b L-HEKRE
W (1X108cells/mi) % & 4200u! oD+, 37CT3
R A v Fax—F L7z, 41 ¥ F 22—}, RPMI
1640 medium T 3 [EI¥EH L, BERE X ¥ /) — )V CHEE
L7, 1%, methylene blue THefa L, B
(1000%) IS TEEBIRAZL 2L LD 100HFICE
WT, EREBIP I HOBERICERINEREZ ML
7z (Fig. 2), Phagocytosis i& Goren &DHFEIZHE,
phagocytosis index (PI) TTFE®D X ) Z&H LEHE
L7:9,

Pl= (AESNHOBRE/ BERoOBE) X (H%
HEL T2 EROBE/ HEROBE) X 100

6) GPL Ta— } L7z S. aureus ® phagosome—
lysosome fusion (P-L fusion)
P-L fusion ®%EEkIE, Ishibashi 57, »2wid
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Teble 1 A generalized structure applicable to all known glycopeptidolipid (GPL) antigens.

Aoy e e
R-CO—-NH”~CO” H:,c(CO SNHTTNC0” 30l "o
H”_oH-Chg H “CHs CHs
, Invariable lipid core %O \_0CHs
Oligosaccharidelvariable) e

Fatty acyl CO-NH-pPhe—p allo-TPr-DAla-LAlaninoIO-S.4vdi<O-Me-Rho
O-oligosaccharide

Serovar no. Structure of oligosaccharides

1. Rha-6-d-Tal
2. 2,3-di-O-Me*Fuc-Rha-6d-:Tal
9. 2,3:diO-Me*Fuc-GlcA-2, 3-di-O-Me*Fuc-Rha-6d-Tal
6. 2-0-Me*Fuc-Rha-6d-Tal
4. 4-0-Me-Rha-2-0O-Me-Fuc-Rha-6-d-Tal
20. 2-0-Me-Rha-2:0-Me*Fuc-Rha-6-d-Tal
14. 4-Formamido-3, 4, 6-trideoxy-2-0-Me*3-C-Me-Man-2-0-Me*Rha-2-0-Me*Fuc-Rha-6-d-Tal
25. 4-Acetamido-4, 6:dideoxy-2:-0-Me-Hex-GlcA-2+-0-Me*Fuc-Rha-6-d-Tal
8. 4,6-(1’ Carboxyethylidene)-3-0-Me-Glc-Rha-6-d-Tal
21. 4,6-(1’ Carboxyethylidene)-Glc-Rha-6-d-Tal
12. 4-(2’ Hydroxy) -propionamido -4, 6-dideoxy-3-0-Me*Glc-4-0-Me*Rha-Rha-Rha-6-d-Tal
17. 4-(2° Me)- (8 Hydroxy)-butyramido-4, 6-dideoxy-Glc-4-0-Me-Rha-Rha-Rha-6-d-Tal
16. 3:(2 Me)-(3 Hydroxy):(4 Methoxy)-pentanoylamido-3, 6 dideoxy Hex—4-0-Me-Rha-Rha-Rha-6-d-Tal
19. 3,4-di-O-Me*GlcA-2,4-di-O-Me, 3-:C-Me-6-d-Hex—Rha-Rha-6-d:Tal

Fig.2 Micrograph of methylene blue-stained monocytes.
Monocytes were incubated with serovar 4 GPL -
coated S. aureus at 37C for 3 hr. (X1000)
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Fig.3 Fluorescence micrograph of acridine orange-stained
monocytes. Monocytes prelabelled with acridine or-
ange were incubated with serovar 4 GPL-coated S.
aureus at 37C for 3 hr. Serovar 4 GPL -coated S.
aureus were stained with acridine orange, indicating
the diffusion of the lysosome marker dye into S.
aureus containing phagosomes. (X1000)

Goren 5 ¥ B X Uf Miyazaki 59 OFHEICHEL, —if
EELTiTo7, LEE5) LREABICL T cover slip Lic
fi S 72 HER (5X108cells/ml) 12, PBS (B4
WEZFER) Toprg/ml B L 72 acridine or-
ange (SIGMA Chemical Company) %/, 37C
TI5 MBS SE727%, RPMI 1640 medium (¥i4:
WEEEES) TIEBEHELL, 2L IZLT,
acridine orange THERk L 72 B3R, £ GPL Ta-—
b L7z S. aureus Z#EW (1X108cells/ml) %D+, 3
TC3WMA v Fa~—F L7z, RPMI 1640 me-
dium T 3 Blt# L BRERE S/, P-L fusion i3,
HOLBAMEE (B 520nm) %AV, EEBIRALED
%< &b 100 HEFIZB T, acridine orange 124t
SN7-WHE B 72 (Fig. 3)o P-L fusion % fusion
index (FI) # TR & ) IZHEH LCEHM L 72,

FI = (P-L fusion # B2 L7-B OB/ BEKOL
¥) X (P-L fusion 28 L7-HEROBR/ Mk
DFEF) X 100

Fl&HNT, BEREAF ) —VTEHEL, %k
methylene blue THME L, H#k5) & RMRICHERES
SUHEHBEHKR, PIZ2EHLE, S5122ho2b,
HENIZARINZHE D) B, lysosome fusion % %
WP EDRER->TWA 22 M5 2012, PLIcx

THFIORFI/PI 28 HL, MBAREIOREL L
72 %#B, FI/PLIEGPL 23— F LTV WE# 100
%E& LTEBL, & GPLIEEICBWTHE L TEMMEL
770

L] ES

1) GPL 0&ABIZRIZTHE

FIMER GPL Ta— b L7 S. aureus INBIEHEF*,
b MRASIMEERE SEERI A o F 2 X— L, SmiEH
GPL ®», BERIZE 2 EEIZRIZTHEEIIOWTHNS
2B, Fig 4ITRT X2, ZMEMCRARRIZE
ERENH D EOHBE L, MIEE 4, 5,7, 8, 10, 12
BIUITE GPL Ta— F L7z S.qureus BfEDOE L,
RERTEICRE SN, 200 THERIC, Mgk 4,
5 7, 2BXUITHE GPL 2 h MERDERBEIZ, EB
ZIRER RO, Z0IEHOMiER 6, 9, 13, 14, 168
L U19E GPL TIXEEDREIIED SN d o 72,
$7o, FlICmiER4, 7, 8, 9, 10, 17B L U198, S.
aureus SLRKIZ T — L7 GPL T, 25¢g/ml &
D EIREEIC BT ICE THHIT 5 2 B0 Sz,
ZhUE, GPL ORI 2MlaHERIC L2 0L
BNz,

2) GPL ® P-L fusion IZRIZTTHE
BRICLZ2ABEDHR TR 5 P-L fusion 2kt
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(a) GPL serovar 4

Fig.4 Effect of 13 serovars GPL-coated S. aureus on phag
(a)serovar 4, (b)5, (c)6, (d)7, (¢)8, (£)9, ()10, (h) 12, (i
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(f) GPL serovar9
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(k) GPL serovar 16
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(1) GPL serovar 17

w 1200 200 120
[}
E 900 % 150 100
S 600 ~ 100 = 60
g e £ 10
o n
5 300 S50
s R 20
I 0

0 02 1 5 25 0 02 1 5 25 0 02 1 5 25
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LT, &IMiER GPL ORIZTHBIZOWTHANL, &
MiE#E GPL ©a— b L7 S. aureus WfA%, acridine
orange THERR L7-HERE 3HERIA » FaN— P LZL
Z %, Fig. 41ZR$ &)1, miEH4, 6, 12, 4B & [
178 GPL 2BV CHEEEKAE K IZ P-L fusion A3#PH
BN, 2O THMmMER4, 2B X C1THETIE,
GPL 25¢g/mi Tida ¥ bR —)WZH~RT FL & 1/2 2k
TIETT A LIBOLNL,

—75, Mg 9, 13, 16 B L U198 GPL Tz ZFBRE
T, P-L fusion I3 % RITS Lo, #HIZ,
MmiEE 5, 7, 8 BXU10% GPL Tix, P-L fusion ®
REDSTED LN, FORNPTHMFER S BLUTETI
TV E =S HATHR 2 BT ETHIY 5 D3R
bz,

3) GPL &EAB X U P-L fusion 2 RIZTHHE ;
FI/PI i & % &F{fi

BN E I AMRAPICEL Y A NS, L0
X 312 P-L fusion ##& T, lysosome DHEIEH %

Conc. of GPL Sero 19

Conc. of GPL Sero 19

FEPICLoTREENS, Fig. 4ICRT LT,
ZMIEE GPL 22w CHERO AR (EMla~DORD
SAAEE), P-L fusion B (BMIACTOMLEBE) B
YU FENSERB L. FI/PIHROEBICRSI TSI %
Y =V DENHRD bz, FIER GPL IZ2WT
SETAELUTOADDONY =365,

(1) PLiZEHL, FLIMET L FI/PI 2SEBIET T
58, T74bb GPLICX W BEROERIMMEET 52°,
P-L fusion 3R XN FI/PI X & S ICFHICET
2L0T, TRhICIX, MiER4, 128X 0178 GPL %
EIh, TRENFI/PIOKTHALNS,

(2) PLiz—%E 2%, FIYET L FI/PIAYMET 9 5%,
$hbb GPL REROARIIHEEZRIZES 2V, P
~L fusion ¥l &, FI/PIRIFEEOKT 2RO
230T, THICIIMER 6 BXU 4R GPL &
ha,

(3) PliZt&HL, FIbFAHICLAT A FI/PLIE—
EThLHE, Tbb GPLIZX ) BEROFAIMREL,
ZORHEICRED T RPTLE, P-L fusion b R4k
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WREZR LTSS, EBEFI/PIF—ETHAHI L
75, GPL & P-L fusion IZI3EE% RIZL TV ARV
EEZbND, ThiZiE, MmERS5, 7, 8BLUI0HE
GPL»&¥h3,

(4) PIBLXUFILL—ET, FI/PIb—ETHLE,
bbb GPL BEIEROFERZL S N P-L fusion
BEIC, BEERIZERVWEEZONAET, Zhizidm
ERLO, 13, 16 B XU I9RBIE TS,

% 3

WA, SERIEORAD DS L & b 12 IEE R B
SEVHIMBEMIZH Y, ZOFTH MAC HPFEE 2B
BREZ-THE VIO —f12, MAC IZEARICS
W, FIAIETEY, KD RNy ¥ B R EE
BETZAICHEL, TLBEWRTS B 08
EMIBEL, FNICEELBREEZ /20 TEEE %
b, ¥FIZ, B MIZBITZ MAC BREEDOM D TOHE
3, 194341232V ¥ TH MAC MR 2% & Y fiE B35 12
BMT2b0THY 1O, ZhlHED AIDS DHBE T
0HEMIE, ZDITL A & DB ATRIE 20 EYLIE T
Holz1l,

L2 L, AIDS OHBELH%H® | AIDS 446 H# R
HefiE & LT MAC BHEIX 282 L 2, Hawkins
Hix AIDS BEDOI% T TETHLWMEL TS 9
ZOERD LA L IZR%Y, MAC DEAFIFTH 540
B OPRERL ) b LAMLEIEE SR, S5
L5 OBEERGEAN L EIT LEELT 2EARS B0
bNBW, F72, HREBAEBOLETHSE TR
FREICB T OEREIRMEEZRT I LAMIELA LT,
BEETTFERAROEFNIS Y, LHEIRTHEDY,

—7, Brennan 5%, 75 ABMHMIE @ Lipopoly-
saccharides ® O LR & P RELBHE 2 o,
MAC #ifa%R& L1 layer ® C-mycoside I2/& 3 5 Il
HEIRFR glycopeptidolipid 1B (GPL) D% % f#%
L, TENODOIY b—TThHHEREHEELZHS,ICL
7zo GPL i¥ lipopeptidyl -O-methyl rhamnose %
@ L LT, allo-threonine #* &8 U7 oligo-
saccharide hapten 2%, FMBEMOKER LY } — S
HoTwB WA, ZRF TV DHhD GPL O
EHPFHALPIZENRTELZD, L2ALBESL omMER
GPL DREEIMKRE T EN TRV O BRIRTH
5o

MAC iJMfaNFERMECTH Y, EEHLVIZ< 2
077 —JICEESN, MBAIICEYATHAHICD,
EFELMET2ILPMONTWE D, ZOHKD 2
Widwsa 77 —JI2k s MAC DEREDFEIZDW
T, SEFSELHFEI LI TS,

553

Swartz biZ&hiE, ~7u77—-i2%5b MAC D
P ARIE, MERFICHEITEEREEHEZEZLTY
BEEn®, 72 Catanzaro Hid+ 7V ={tL %
{THh37u77—JLOBRNZL LTS —LESL
THHRATFh, ERZZFOLETY—ICE VRSN T
WD EHRELTWE D | Bermudez 5 IXMIEDFLED
HEZ2Hb 5T, CR3 R fibronectin Z E %A LT
MACHOHIYRAEFNZLLTWEHNE | $5Z20RP
Z AL TR E R TV RN,

MACIX, v Zu77—VHICEREIN%Y, BE
DREBHE> ORNT, EFLEETHIEL WL &E&Sh,
ENENEMFRICL W EFDHLLEDPRATVRE D,
2 AIDS B BEEE L ) OS5 BERRIT Z DREH 2S8RV &
ENTVD, iz, ~7077—JiEFAIEHEAL
728 % phagosome W L T Y A&, ZHIZF]
&V T lysosome RN ERE L, BEMICT I
JFBERIICNBEW R LB L TP A5, MACIRZh S D
BEOHT, 0L LBREBEIORNTEFTLE
ZZ2oN 5, MW TZOETERCHIE % i T 2185 &
L Tig,

(1) =z7u77—YHD lysosome FOKEEBERHE
hEBL8er D,

(2) w572 A phagosome-lysosome fusion 25
Zo/& LTH, lysosome DIEAY W+ 58
Frehel 51, MAC Bf&&MHIZ electron—translucent
capsule BFAEL, KBEROEENDREREIY &
BT LTns®,

(3) phagosome-lysosome fusion ¥l L, 7&K
% B % O phagosome ~D BT HH T 2 |
Crowle 5%, RE S N-AERATIX pH DETIZA
LNBH, BESNTICW L2 EAMATIE pH DK TS
BEINALERELTWE D,

(4) =78 77—=YHICWYAT R MAC 2F
superoxide anion DL Z#E|§ 5 30

DED4o0fE0E2 6505, Gangadharam &
&, & MIEELBETFHRIBEVESbRTV A
HA4HLVIEBEMACH, v 27u77—JIlARSH
7 e, MBI LB RS LT WILER TS 5 9,
12, 18, 14, 16, 18B L 19 F IR T, w7077 —
¥ Dsuperoxide anion DELDHH E N TW2B LR
HELTVIHEY, BEDLIAFTFiEo&xh L L
B =X LEHS I % o TRV, Frehel 51, MAC
ERBIOy BOE L MACTEAIZE 12, P-L
fusion Z ¥l L7z L #if L 8 MAC ML R B S B
5 \WITHMKEBER 534S P-L fusion O#IHICES LTw
LOTRZVWILEBERHL TV,

—7%, MAC OMifiEES X F oo —7if, RN



564

WO BT3B £9%

Table 2 Virulence Related Characteristics of Mycobacterial Glycopeptidolipids

GPL serovar | Phagocytosis P-L fusion FI/PI| Virulence | Specific structure
4 i i W © 4 O Me Rhamnose
5 1 * - ?
6 - i " O 2 O Me Fucose
7 i * - 4N acyl dideoxy Hexose
8 t * — carboxyethylidene Hexose
9 g — - 2.3 di O Me Fucose Glucuronic acid
10 1 1 g carboxyethylidene Hexose
12 * i W @) 4N acyl dideoxy Hexose
13 - - e ?
14 - { " O 4Formamido trideoxy Hexose
16 e — e 3N acyl dideoxy Hexose
17 t i W © 4N acyl dideoxy Hexose
19 - — - 3,4 di O Me Glucuronic acid

THELHEE, OB Lo TBY, 12 MAC ITH#
B7 GPL %%, #ii&E electron dense layer O —
HARHEELTWADIZN | MAC OMEEE,
HIOMBLR~OHERZ LT, 3L A L OTEREHERD
IChBEEZLRTWVSIN,

A, ZBESIZISEEORL -2 MAC &£ MLiEH
GPL¥#EM L PRI MEALZIKIC L 2, AEB LT P-L
fusion I RIZTHEBIZOWTRHEMICRANR, REICE
DEBIHT 5 GPL ORESEHBEDENIIOVTH 8
THEBRE 2707, ZOMKE, FMFEHEKE4D
DINY — VBT H I EDTETH o7z (Table2),

(1) EEMMEEL P-L fusion 2¥HIHl S 5 B2,
MiER 4, 12B XU 1TEBETh, MAC KB LT
< ru77—JIELAREND bOD, ZOKIHRS
NBZE WY A0, BEICHLEVWEVL YA
PRTLOLERNENS, ZOBICHEETS GPL OXK
SR ORI, AN 7 VI EEED H VI 4-0 -2
FVALETH Y, OB EIEIRIIN L T viru-
lence factor & LTERAT AW RERSRBEEINS, L
L, IMIEE 7H GPL ORMBHEHBEI AN 721k
ETHHIZLbLY, AAB LU P-L fusion ®
B (1) OBICBE VDI 4AN 7Y IVLHESB LU 4-
0 - X FIVALELUSN AT & h OiEE O EBNH S5 D D
LBbhs,

(2) AECIEELEZVLDD P-L fusion % ¥l
FToEIC, MBEER6BIVURBIEETN, ORI
RTIE, RRPUAEEICHLENV L Y AERTEED
h3, 2550 GPL OKMEEOMEEX, #IZ P-L fu-
sion DAIERHICHBLRIZT IO LBEDIL, &
DT b, GPL OfEYHEEL, ARICEELRIZT

AL L P-L fusion KB EZRITTEHMLIRE L > T
LHOTE RV EHERSIND,

(3) AABIUP-L fusion & bIBEHEIELE T,
Mg 5, 7, 8 BL 10BN E T h 505, FI/PIILIE—
ETHLOTHENEE > T, P-L fusion 235
P EREEL TV BT T, ERICEZORIERDRY
BB ERENTVEIDEEZ OGNS, TOHTY,
MEE 5 BLOTHTIE, AENHERELTWEDIC
LT, FRUSNOMER 8 3L 10 TIIERDRE
AR R DT, HEIPRVTFTND DL EbNID, FHT,
8 B LU I0EIDRmMESHMEE L, R L carboxy
ethylidene #% b OEEMEMEIEE T, P-L fusion I2/&
B 0DS, AEICH LTI 2R IREDZEN
WEhs,

(4) BAABIUP-L fusion & bICHEBELRIZS %
WEET, MEE9, 13, 16 B XU 19BINE T NS, B
IBIUIORIIBMUHEEECHY, ARBLUP-L
fusion IZIZIFL AL HEERIZEHEVEZZ LN,

Miyazaki b1, Serratia marcescens ® Serrata-
molide i&, IFPERICLAEAREAMHT L2 Lh0, A
BIZBBKEDORE 2T TR L, BERICANVEF VIV
EOFHENEEL L2, ST/ V7 urBEET
glycosphingolipid T % GL-138 XU GL-4 i,
EEPRET LD LT, H¥% glycosphingolipid
BARRESASR W LX), ARREILE, 7V
ya v, BICAVEF Y VEOEERZETVEY,

Ao, FEEIUTo-MER S, 9, 108 X U198 GPL
X, IVEFTNVEEZSUBRERIBETH Y, BEIIH
LTEAEZDTHIMRET 25, BEALHELRVE
W R EED5, GPL TIXA VRS I VEDSCD,
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core WZHVHESH F - X IREIM T OHEE L HEL TV
DTRZEVY, EEz2ON5, 5%, HOMBERIZON
THRBICKRETZMA B L L bz, ERICKRMERED
HREINRTE, LN, MIBRNTOELE T 2213085k
DFENIZDONWT, LB %17 LELVH S,

# 2

FRERZ DD, FRAFFI LR % 2 #HiE
Y, BRMETEE I L BRI AR R B B
HEBT LLELI, BABR#HOELERLET,
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