Pseudomonas aeruginosa & KD

HREEER %12 & b 7% ) Ao gL

BIUAFEFHRMAFRE (FE | FHRFLHEKR)

"

(23

i

|

(REFI584F 2 A22 B %48)

Key words: P.aeruginosa, Spheroplast,

L-form, lipid composition,
Cardiolipin

"

WME N FOMIMEL REL TEFL T
12Tz, 2NRNEOMBEIZ T S b DG
BV ELTWBENTHA ) Z LIZBFHICHA
ANns, HE7 FIRENFAICIE, BRELC
Eby, RBECREMERHIZENL, R
ERERL T LIV ATFO—LERRIE
BLTYRZENRENTEY, Zhbsngk
1bix, 7 F7EREIE-MBEEZRET S L,
ZNRBEENHE T ME CTREL T3
Zzibhd, 77 LEERENEAIE, Mg
ONBICHEZFELCEY, F/-MHEEERER
B3 77 LBHE LI R T dized, 7Tk
KENFHE L EFICIEH 2,

Pseudomonas aeruginosa (2 &, HK, A

NDEMFICLSEETS 77 LBERETH S,

P OREEILAIDES, L b TREREER
THBIZL bbb, ERLFERERINER
EHICHTRENERE L THESD 77 LEHE

BRIMENDEERRAEN—2IC % »TETWEY,

ZnEHE LT P. aeruginosa 13 % DELR
EAICHLBRHETHL2Z L L, BRND
LEIBENEAHRBEER L & CEARTREY
WLRELCLEFT Z tichdEEZLN

3. L#» L %9 K iE Pseudomonas M EERTEH,

ThbbLBEFEEHZFVTHINTESLT, %
T2 F DMK D TG EATB NS 2 CARIFR
T3, Pseubomonas e % R7%ET 5BRRIC

601

BT, MIRBEER GRS A I £ T
B EFANRS, FOBHNIHRT7 20T TR
b, MEELBEEOTHEL RA, TOREMER
b2 et L, Pseudomonas NIREEIEN—
mEBBEL LI ERAL,

MBS LUFE

1. HABLIEEFE
®i i3 Pseudomonas areuginosa IFO-3455 #k
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EmE*#EEREET S L4 RBL HELFEER
THAPRE L, BIELLEic L BILaEL 7.
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b 7772 B TREWE & ORFERER] (reten-
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#1 LIPID COMPOSITION OF PARENT,
SPHEROPLAST AND L-FORM OF
P. aeruginosa

arent Par
Rt [%roty  snerovtost  L-form

Phosphol Iplds 92.9 89.4 86.5 n.s
Neutrol liplds 3.2 8.6 10.8 23.2
Glycoliplds 3.9 2,0 2.7 5.3

Dato were expressed os percentoge of totol extrocted iipid froction
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7o~ 7774—

TG : triglycerides

P : Pigment

FA : fatty acids

DG : diglycerides

MG : monoglycerides

Silica Gel G&HE/7v=F 7L —}

BB . —K 7T petroleum ether / die-
thyl ether / acetic acid (82 :
18: 3, V/V/V)

X2z LE#E» CBPC % &t Lt cotiEm
WERLE, ao=——Wa#M (CFU.), ZE&

LISl R CI2HEMRIE R 1T- 7. CF.U.
TIZHEFERE 2 X103/ml A°12H Hi21.6 X 107/ml
FCHABELA, FRRBESECTLI2HE  THERK
EIER 2 & - Twie, A B EEREIC
LEELLTL- EbRKEICEFLT56H
BobLn bt L 72,

SICLEEOLEwETH 30 =—FHEL
L7, $5E % freid egg oo oo=—%21L
TWB I edbird, Bk ZNLYEHNET
SRR X4 1R L 2. BERIZ0.5~0.6X1.5
pm OEREZL, SHE, MinEE, NEOREE
HHERRE N, MIANEEL —EMEETRL T35,
LSRR SR EL, MiaBIELICR
ELTBY, —BAEIREL TR 053 LA
EDETITHIENSFBHL Tz, BERAEBE
BB EEL) R — L4, BEBEOBEHIH
TRRIBDIEKR % B 7z,

. BRAEENEL

N0 BRKRE, LESnBKE, 2720
77X FBLULRBEN) L iRYE, PHIEY,
WEENERLER1ICRL:,

B IIBIEEN92.9%5°) Y BRE TH 2 ¥,
LEETIZY) BHEIZTL.5% CHEEEA23.2
%I AETTEIC ML T, BERREIREEL S
T4 EDORICERLERED LN T2,
F 2 LEEORESEIC B TIEY) ~ E'HE70.8%.
PERRH21.0%, FEIRE8.2% ThH ), LEHS
HENERRRDHLNL, -T2,

m. PHEREDSHT

R5ic#HkE & LAFNGHEREED TLC /<
F—rERLLZ, A bdBohim LEE
Ti3 Fatty acid o #ma» A 5, £
Triglyceride FiC I3 FH L ELIZBDH LN H
217z,

V. ) > iaE MK

HHELLYEN ) »REN_ KT TLC »¢
F—>%H6IRL, ERAFLER2ICTL L,
N ££3th T # # ¥ Ti2 Phosphatidyl-ethanola-
mine (PE) »72% x4 #% &, LLF Pho-
sphatidylglycerol (PG) #15%, Cardiolipin
(CL) #'8 %, Phosphatidylcholine (PC)#* 4
%TH5B. 4% NaCl 250 LT CL ¢
18%.zt&mL, PE 3N E9IZ61%ICiA L T
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X6) BrEs: LEFANY) »IWEN_ATHE 7o~ 7574 —

Or ! K=

PE : Phosphatidylethanolamine

PG : Phosphatidylglycerol
CL : Carbiolipin

PC : Phosphatidylcholine
FA : fatty acid

NL Neutral lipid

Silica Gel G g7 v=}t 7L —}
BHBH . — k7t chloroform/methanol / HO

(65:25: 4, V/V/V)

k7t chloroform/methanol / 7N-NH;OH

(60 :35:4.5, V/V/V)

%2 PHOSPHOLIPID COMPOSITION OF
Parent, spheroplast and L-FORM OF
P. aeruginosa

Prosooli1ds ooty [GER, Shermlost  torm
Cardiol Ipin 8 18 13 27
Phosphot Idylethanolomin 72 61 72 53
Phosphatidylglycerol 15 16 12 12
Phosphatidylchol lne § 37 2 5
origin 1 1,3 1 3

Dota were expressed os percentage of phosphorus In total phospholipids.

Wwd, 72977 X M3 PE »72% T CL i
13%T» 5% LEE Tl CL »27%icmL,

PE (3:#i253%ici4 LT3, CL €811 %
RLEHEOMRICE>TLRELD, RiCRLA
HRIIBARRENETH 505, 258 T1aCL

%3 FATTY ACID COMOSITION OF THE
VARIOUS PHOSPHOLIPID SPIECIES

Phospho-
Vipigs.  Strolns Gy G Cigy Czeye Cag Cr-on Q181 Cigeye

Porent 1.6 36.1 22.2 0.4 0.3 N.D. 33.3  N.D.

PE
L-form 2.2 4.7 8.1 32 1.6 5.6 29,7 4.2
oL Parent 1.2 33.9 18.8 N.D. 1.7 N.D, 442 N.D,
Lt-form 2.5 34,2 S0 2.8 3.4 9.8 32,2 9.4
"6 Porent 1.1 388 20.1 N.D. N.D. N.D. 39.9  N.D.
L-form 2.9 60.4 83 21 0.6 0.6 25.1  N.D.
pe Parent 1.2 43.2 16.1 N.D. N.D. N.D. 39,4 N.D.

L-form 1,5 49.5 13.3 1.0 2.3 1.0 27,5 2.1

Values were expressed os X

1216%, 45BN N TI334% % T CL »8hm
LTE)N, TRELHEO#MAKLEICLD CL
MY AEmMERL .

X CL o3ghniz ) » B &AM A ¢
37 (HEBICBWTLEML T 5,
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TBT—FIIRL Twiwd, LEEHNES
BELNBLNY CIREERII2EY> LB LN
NEFE -1 bbhh -2 EEELTEL.
V. FREhEESR

BBRELEBENE) Y IRENE. RIS
BoaiifeE 3Rl LEfbic: b %
WwEZ3 ) VRETH S PE, CL, PGicBWwT
Cie:1 B & U Cis:1 OREGFUIRESER AR 518
M%), FIEIC BV TRIC Z DEAIIERE TH -
o FIRBRLBRE L THKRICIIZ LA CED S
N - 72 Crrcye, Ciocyc, Cis-OH A5 IR L 72,

% =

Pseudomonas aerginosa O L HE 5B,

Kiz2vi ik, Hubert®, Bertolani®, Braude?”,

Kagan L8 0#iEHH 3 0%, —RRICERBEIL,
carbenicillin, sulbenicillin, L4} penicillin
FRIEEDE T LEVIEREZRT28, LA
HOGBIIRETH B,

TR TIE 77 LEERBETH S P. aeru-
ginosaN A7 =177 A Mk, FAEELRbIC
Bl 2 EREER TCOREMEKELL, kb
MEEREELERIILL:. LEENSEAE
IZ-2v» T Hubert &% carbenicillin i #E R
EoEih CHEEREE £ T\ P. aeruginosa @) LT
HESHL T35, RERMRAME TIT car-
benicillin ¥ CLRE+/B5 Z L IZ8» L <,
L 72#4%5 T lysozyme-EDTA 2 BT T2 7
22752 MLL, XiZ carbenicillin FRhNEEHE
FPAVWTR 7209 77X L LEEANSFES
Totz. —iic LEENHEIC |2 BREERLH,
g, BSHRMEESSIUEEINED, FER
Ti310% B MmiEmMm BHI s5ibic Z &R E L T
0.5M EERE, 7r & (FIZ carbenicillin % #in L &
[ECEELTOLEENEEE T2, 72
fRERFIC LA WLEERI OB, #
BRI BUC 551, L L LSSt @IS L
TRROBEREREIC BV UL, BELETIIME
FEOZS, BHIRELFRMICEELITHLE
% %75"72 RN A

BWETHIRESIZIZ P. aeruginosa > B
W, 2720772 BLULEENELELH
Wiz, COZENEESEICE W TLE#HNH

HRREI ML T, HBEDIEEIZIZEAY
BEHRICHOAFEL T B EEZLNBH, TD
LEETHEML T s pEEEI T~ TEESIC
FETH2LOP Wb %k, LEBEOKEZ L
SHEITo. ZO#HER, BETELELEP LD
EESEICEIZD N D72, Lizd-T
Bk, R72077 2 BLULBEENOLHEY
L L THLZEENOGHHERIET A b HED
PREMEZ R TnbEEZ2 L5,

P. aeruginosa |3TTRFPFOIEEEZFL T3
A, REBRICHWALIEHIZ 4% NaCl 2&A
Tw3, LEMTEFL-EII NaCl 283 %
WNETEBRLZLDICHNT, £2I1I2RL
724 < CL A fENTAICEL Twd, i ®
7 F7REIC B b itiE L L UL
BN, TOBEHRIIBE7 FIRE TR N
LOERLTHHH,

P. aeruginosa »*A 7 xa 77 A MMEE2IZL
g it b viEY S REMARZELIZ CL
DOEMTH Y, FISLELTHBIMZEL Vv,
L2 LB 2T 213 8 ERIcLY, 2
FNEPATL CLEEOBREREIRT T35,
Z ORISR £ = X LD (2 512 34
LREFLETH D, 77 LEENT7 FIKE
T3, PG & CL »ElEENERE 4, Fh
HFLELT 5 &, PGACLIc#&#% L, CL #50
%L EEHB LI DI EFBREINT WS
P. aeruginosa N3EE2, 77 LARMEE HIL@EEY
HEELTPE»EKE &, CL, PG 34 E
L@ onzv, Ly CLA2¥EMLTLPE
AAEMEYICIRA L Tz, ZoORBEBICOW
TRECRITZML D LE»HA5. L LA
FIZCL »BEL TWwb 2 ki3, mERNTEE
I BHERSNFIRS 7 MoREANZH0L,
CL »*LBENENHEE NR#EE L Twd s
LNs®, —K\) EEEHERIENEEO LA
BITELEALE, Cioar P L, Ciso?t
HHLEEBMT2 L LI 70 7m0 B
L ma s snrz, Cie.o FOHG I EE
DEMCBNTHLHERANFRS 7 P28
3%, T ru7asRRIFERICEL TidHE
ERSOFRS7FEBITY, LLCIZES
LB n &L H Y, HERIINT LR
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I L D TL WA, P 7u7us < BT
BHEEBSZBRTIEI LI EEbNS,
Lizhi- T » IREBRE&nEbics v
TLHIRERNOBEINHHELIT>TELD
tEZoNS, £ LEETY RIS Proteus
mirabilis T Cizcyc, Crocyc 2 5 & v 8t
&L H2H, P aeruginosa DPEGE TLEM
BRI L DREIROBARI A LN L b,
o za7asyREEOEMA LRI
Wk BEBNERE L OPRSBEOMEL L
TEXDPLELEbNS,

& 1

BHRINALELRBEO B, F&Eicig,
carbenicillin, 10% % M i&, BEEFLE L L
TOSMEMEN =&+ HVRAM EMAFIC THITL
. Bk IR HEIZERSEMARR92.9% % &
HTWwpncxL, LEETIIN.5% T ~ &

X

B 3

o CLIZEKRICH L#920% % THIML T,
F7: CL st &Iz ikic & L v, &
LB HEREIBSEELLLZ, F4L
RN PR Tl Cie1d5iA L, Cie:0d
e, $#¥EHIC Cireye, Ciocye, Cis—on #58
Bz, Znk 5% CL ofm*, IEEEERN
ZL LEEIHREOMETRE L TENEE
SEMAL, BOoEYFNLRERCRCEE
LTwabneEzbni,
E.} 3

EFRNERITICH 7 N HIEEEZEH ) F L2 EE
LR, BNERREREEHIR, FIMBEHK
BRICECHBEZERLET. 5 EBROEREEL
VW BEEREORER— &M, FHE-H
F, HFLBRFHFICECEHILBL EIFE T,

(FHEN—EPIZEISEFNEMBEEL THEL
72.)
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Lipid composition of the unstable L-form
derived from Pseudomonas aeruginosa IFO 3455.
Nobuaki NAITO
Department of Microbiology'

Okayama University Medical School.

(Director: Prof. Y. Kanemasa)

The effects of removing the cell wall on the lipid composition of the plasma membrane
of Gram-negative Ps. aeruginosa were examined, and compared with the effects ob-
served with Gram-positive bacteria like S. aureus (Hayami et. al, Microbiol. Immunol.
23(6), 1979). The L-form, which was derived from Ps. aeruginosa IFO 3455 by treatment
with EDTA-lysozyme, was comprised of 71.5% phospholipids(PL)s 5.3% glycolipids(GL)
and 23.2% neutral lipids(NL). The phospholipids included phosphatidylethanolamine
(PE)s cardiolipin(CL), phosphatidylglycerol(PG), and phosphatidylcholine(PC) at the
relative concentrations of 53, 27, 12, and 5% respectively.

In comparison with the bacterial form, neutral lipids and CL content was higher in
the L-form, but PE was lower. Fatty acid analysis showed that the L-form contained
more C1¢ saturated fatty acid than the bacterial form. The L-form also contained the
C17cye C19cye and C18-OH types of fatty acids which were not detected in the bacterial
form.

These findings are similar to those obtained with S. aureus, indicating that the
phospholipids and fatty acids in the plasma membrane play an impogtant role in adap-
tational changes or compensation for the loss of the cell wall.



