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Abstract

Lipopolysaccharide of Edwardsiella tarde was isolated from outer mem-
brane preparation. The molar ratio of carbohydrate to phosphate to amino-
sugar to fatty acid was analyzed to be 24:2:2:6. The major fatty acid
composition of lipid A of lipopolysaccharide was methyl-branched g-Hydro-
xymyristic acid (14:0, OH) (60%), the myristic acid (14:0) and palmitic acid
(16:0). For the vaccine application, the method of reconstitution of lipopo-
lysaccharide vesicles was developed. Three reconstituted lipopolysaccharide
vesicles of different density were obtained. The vesicles with buoyant
density of 1.189 g/cm?® was found to contain a specific 38 KD molecules.
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HW Edwardsiella tarda ZHRBE » AR Z52% - EE (Kuo ef al, 1977; Chen and
Kou, 1978) ~ #% (Chen and Kou, 1985; Chen ef al, 1984) » R# S mERWRAOL X AAL
HEAR (ZFME - 1986)  EHEBFZAERR  EAZABH T EZHRUEIRER -

ZELNENTEHRRSF (Waltman et al, 1986; Ullah and Arai, 1983 ; % » 1986)
BN FENEREAERAE AR ETARRKAAZTEMATN - TAET2ZEENER
% (Davis ef al., 198]) « (LB RUFMER T BFRAHZIESEE (Lipopolysaccharde) (Davis
et al., 1981; Hitchcock et al, 1986) o E KRB LGB 2/ IEIELERHSERA Lipo-
polysaccharide (Dirienzo et al. 1978)

Lipopolysaccharide BHEHMEFEE—-ZEE  BESREEANE  BUsRARZAE
tERE B (Strain) BT Lipopolysaccharide Wi » ¥4 FTASBZHS 4 O- 4
HEOEZLEMER A (Lipid A) o

Lipopolysaccharide ME&REHIFREMERL  FEARBBZBEE CBT ABER
MR AN BT ISR A ZREVRB UM BREER - KR IEHK G (Penicillin G) T
HEAERKPREET S EA LM KIBHE R LAEEZES B O- B ZBMMASFESAEE
TR B G BMERBTEEMERAETYE - BEAREFEAK O- HHZKR TEE’GE’EEZ?-EL(II&
B MBS LERETBHE o '

A8 Lipopolysaccharide Z#% ' LIKIGBE (Escherichia coli) » HFREBEH (Salmonella

RS B IR (lastitute of life science National Tsing Hua University) '
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typhimurium) I Salmonella minnesota BHE L% « AN D E L IL L Lipopolysaccharide
Fth o ﬁﬂiﬂﬂf&ﬂﬂﬂiﬂiﬁ%ﬂﬁﬁﬁl@i‘iﬂﬁ’@@ﬂiﬂﬂﬁﬂmﬂi‘fﬁ% (Sayers et al, 1987) » B|HELEZ IR M
fa# 3 Interleukin-1I ##%3% (Holter ef al., 1987; Fuhlbrigge et al., 1987) » iZ{v AR 1%
ZHIRAHERETHR® S DIBERRERIA%ARS (Vukajlovich ef al, 1987; Jakway et al.,
1986; Wentworth et al, 1987) » SET# Lipopolysaccharide EARE LA RARBIEEA
EAREGRE  RORPBLRENIF B ELN Glycosyl transferase AL —BREay
(Sugar-nucleotide complex) B EIEHA I o O- H%LL Undecaprenol-phosphate 4 #tms
o 18 O- MUR&RIFEFEBEORM » W FNE (Finean and Michell, 1981) o B sifyi
BERHRY Lipopolysaccharide %42 #4: % (Goldman ef al., 1987) o

BTH Edwardsiella larda R4S » AF% e Lipopolysaccharide ZHEEOWEFE i
T RRME A S 2 e H B LUMER{L5E Lipopolysaccharide DTRYESHRIEE 2%
BE{FR -

wHREE . . -
it

Edwardsiella tarda 800123-6K MFMEAHYRAERVIEEERERISER o EREREL
Tryptic Soybean Broth (TSB) % Bacto-agar g3 DIFCO (Detroit, Michigan, USA) »
Salmonella-Shigella agar (SS agar) & BBL R (Div. Becton, Dickinson & Co. B-D
Cockeysville, MD 21030 USA) - LB E XA R EHERE S E. Merck Chemicals (Darmstadt,
Germany) - RBARIBBEAHENED » #FHNLALBRER - FiLARIRIR R B £ K (Lipopolys-
accharide) FifEE% Lysozyme B8 Boehringer Mannheim GmbH (West Germany) « [§
EEMNFMHEEA (Bovine Serum Albumin, BSA) » FEEHESE Sodium N- ~Lauroylsar-
cosinate (Sarkosyl) RBsliB###IR A Sigma Chemicals (st. Louis, MO, USA) - FEE
#32 2-Hydroxymyristic acid &8 SERVA Feinbiochemica GmbH & Co. (D-6900 Heidel-
berg 1) o HFEH M Spectrapor R (Spectrum Medical Industries, INC, Los Angeles,
USA) » AEESAN9 35K daltons o FiA % F %k Sh Millipore R (Continental Water
Systems, Ei Paso, Texas, USA) %EBMETHME 17M2 L+ o

B
Edwardsiella tarda 800123-6 K g4 Mt 1895 B LS » Ll Tryptic soybean broth Mgk
ZMEH45 B Salmonella-Shigella agar » £#&%@ % 35°C » ERAEE 12 24 B B
BH—B%8E N S EH Tryptic soybean broth #%# 6 /i » FIEERBIAREEERBREIER o
Lipopolysaccharide Z#t{L
Lipopolysaccharide HE4 itz #iast B » AIENSZ #6453 82 chen ef al. method
(1988) ER4rBfHiZ AHAETILL Westphal's phenol-water method (1963) #iE Lipopolysac-
c.har'ide °
1 Y
Lipopolysaccharide L\ 10% SDS-Polyacrylamide Gel BIKRALREE 26 (W
et al, 1987) » 2 EHLOK PSR FIRATE 509 PRIA » BITTHEFT BT SR B 4R o ,

./\
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{EBE &

EOBEEER Lowry et al. (1951) #yJ7ik » #5& L. phenol-sulfuric acid & (Dubois et
al., 1951) » SEHEEALL Ascorbic acid # (Rouser and Fleischer, 1967) » skl Ninhydrin
(Spies, 1957) Rl K EM T8 o : :

SRR B RS

#iftz Lipopolysaccharide Ll 4N NaOH, 50°C k% 5 /M5 + Bt pH 20-25 # » LUK
HREBIF B AR » 1S BAFLLEARE » 10 1 ZEF BFs- FENEAE 85°C o R{bp/esii b o S
# L Hexane: H,0=2:2 Z®; - BBHEE Hexane & BIBFRISLIHHE (Salati and
Kusuda, 1985) o #§ 2% R4 & hexane b+ BU 1 pl ENWI{TARMEBITE (Shimadzu GC-9A #%
B> BRI SP2330 » BB/ 120°C» #EF: 5478 » §—08GH 1°Cr ki 240°C » fEr
10 5588 - NEHBH /BESTE (Hewlett Packed 59858 #4# » CP-52 CB 454k » 70eV » bk
BIE 2600V » Interface BE 200°C s BRBHSBIB 120°C » #ike 5 558 » —ri&ie s 2°Cr K
& 210°C)

Lipopolysaccharide =i

HEFAIEEd Edwardsiella tarda 1) Bligh and dyer ¥ (1959) ZEERE - '%?EXF)?FE} s
BHE—LL Silica gel 60-H FREBHESTEBRIEERFHEEET - MIFELURRARETFREN ' &
PEZBT 3/ ERBRERER » it 2mM Mercaptoethanol/1.4% (w/v) n-Octylglucoside
BB IR E &R » Lipopolysaccharide jn 1/10 488 1M Potassium phosphate buffer
(pH=7.2) k n-Octylglucoside B#HBIE 1.4% (w/v), 25°C » [TIE 20 555 o 58 ATEEH
Lipopolysaccharide Z8SH & - % Lipopolysaccharide 4% 788 pl » 5% 200 pl.
Lipopolysaccharide BRISHEBEEM @ KE 20 S&E » EZBPBF 4/ HUERAEEER
(Levitzki, 1985) o #fiii 25% (w/w) = 50% (w/w) EESHHEMIELE » BEBiE% w4 0.1 M Potas-
sium phosphate buffer (pH=7.2) o [\ Beckman SW4l rotor &k 35,000 rpm .0 8 /ey »
SHEERREEZEE (Wang ef al, 1979) -

ERET®R
Lipopolysaccharide # #y4-#r

fife 2 SHELL Westphal’s phenol-water Ft&fiE Lipopolysaccharide E R HEERE
BB AT KL S - B~ BRK ~ ENAEE 0 18303 molar ratio M s BiK/LEYD B8t BRI
DIEMAERAYE 28:2:2:6 BRSO M2 ERLILA 93.16 ) 1 1985 (EAFRM A R B2 H— Ed-
wardsiella tarda EF-1 strain 2 244 fH% 2.6 £ (Salati and Kusuda; 1985) o {H Lipopo-
lysaccharide ST RELA » TEEHM/E RS Pyrophosphate & Phosphoethanolamine
» BRI % 8 ethanolamine  FIAHATAMRZBHABRZEHNR ©
Lipopolysaccharide Rk MBRELE » BOHEHISTIE » DEGERUHMELITF IS (LEE » i
HBEATE (Hexane) & LLEMHEBIT (Gas Chromatography) 4 irsabb &S8R 2 i S it
¥ A Lauric acid (12:0), Myristic acid (14:0), Palmitic acid (16:0), Palmitoleic
acid (16:1), Stearic acid (18:0) % Heneicosanoic acid (21:0) 1§ Heptadecanoic acid
(17:0) Zz#m#rsi4n Lipopolysaccharide Zﬂl‘ﬂh@aﬁﬁiﬂz E%L)Zﬁw%‘iﬂ"fﬁgﬁm° Ll He-
wlett 3390 A BHEMS AIERENENEL - o
- E-SUSHERTRERS (GC/Mass) fRHTRENGEN U LZEHRER » 3% E. coli
WEFH ~ Shigella flexneri (Carlin ef al., 1987) SHEREEZ o uis » JRIGIM 1 Z RN o
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Table 1. Edwardsiella tarda = lipopolysaccharide B’\J}]E}Ujﬁzgﬁﬁz

Common name . Abbreviation - *Area%
3-OH-12-methyl-tridecanoic acid (Ci:0,0H) 60.83
Palmitic acid (Cie:0) - 15.27
Myristic acid ) (Craze) 9.44
Stearic acid (Cis:0) . 1.56
3-OH, C,; deri. _ 1.23
3-0H, C;; deri. : 0.74
Tridecanoic acid (Cis:0) 0.52
Others (Ciz:0, Cis:op Corio, €1C.) 3.76
Unknown : 5.71

* Area% #w1 Gas chromatography FillE
O-Antigen’

. ) o o
0
( o l—o HD
- .
'.0 3‘_’/"‘1 3/2 °

:ometim'es / r‘m / l i
substituted o NH O_Z—O )

o]
by / I / }
phospho~ C==0 =0 C =0 : c=0 ) zometimes
eth:':mo- < . substituted
lamine b>) 0 OH OH by
aminoarabi
S o ( \c=o rabinose

CHj3 CH CHy CcH
JT r_ 3_lH3 possible )

CHJ CH] CHJ

M1, B Edwardsiella tarda Y lipid A Z & -

By 3 8 (Lipopolysaccharide) & k44

£\ 10% Polyacrylamide gel MBKELUBREE (FH2) + REHHABETRS T AR
S MESEZ O- HIEFERNEHET  c HEXFERSTEANEARBRE  BES 3451
BE > RER 68 HEK ST IERE (B -

BEEHISFRERAIME » RREEFEBHERTE » BN REHKRMEY » bR F O.D.
RTERZEEN  RBaZAREMRTAEHTAER » e—HE RSB S RESF o RES
TEERS EEMKREE—KEL0E SR hlHENE O- HIFHUTERSREL 1, 3,5,7,9... 1
$ENRELL 2, 4,6, 8, 10... HHIEHES LW o

s
\
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B 2. FEdwardsiella tarda Lipopolysaccharide fYRikE o 30 g kiR
B 10% SDS-PAGE Bk 7 MSHELBRELE - REMARRS TE -

Lipopolysaccharide &

BROo#EE 18 Lipopolysaccharide ¥ 2.29 BRlEST - AXBMERAEREERS
21.4 {@Efs’E (Phosphatidylethanolamine: Phosphatidylglycerol=4.83:1) # 1{&@ Lipopo-
lysaccharide 5F o 8 25% (w/w)-50% (w/w) EHEERBEEOE B3I =8 Vesicles (&
3) : B8Hy Vesicles (Uppest, Faint) MEN 5% EEEBR 2 L xR (Upper band)
25% (w/w) BEEETRI » B0 E/ R 11278 g/cm®; BEAY (Lower band) BES 1.1892 g/cm? e

=8 Vesicles 2 Lipopolysaccharide @RLIBKBRBEHERYE (H4) » BREEREAZ
Vesicles & » 38KD Lipopolysaccharide - FHBR BB > ko FEMSEES 192 HEXE -
FIERATEREARER) Vesicles) SR FRER Vesicles Z B hEEME » SiNIEEAZ B
BREEN PE R PG F&KENN - AREFTER 60K £42 Lipopolysaccharides thiiBR#E
it Vesicles 1o B MITHAK B2 Vesicles & Llpopolysacchande ;@sﬁngggu—ﬁ v ST
IR PREEFR—KESHME - -

HEEREH  REMEFMLKE Lipopolysaccharide HYEH) » BNIEE AR Lipopolys-
accharide WEMELFHZ TERS » MUBEYH Nonhydroxylated I5Hi » SRBEBET
DAL R G ER#ES (Munford and Hall, 1986) « MEBHES F2ISBEARS » RATAKE
FHERENZIEEA (Sayers et al., 1987) » y BITT R NS - BRI Lipopolysaccharide
RIEEHK Vesicle HEAFMMAMRE - HLERBRPHBBHS THEWRAR ﬁﬁﬁiﬂﬁﬁ
MMREVER ZERTIRBARMNTTE -

M &
Lipopolysaccharide Zi5% A (Lipid A) #4 » LI Methylated Tridecanoic acid (14:
0, OH) B EEH™ - K& B myristic acid % Palmitic acid - mmg'gAzﬁ%ﬁﬁng
14:0, OH, #+F& 258 daltons

14 :0, 5+ 5 242 daltons
16: 0, +F& 270 daltons
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bUPPEST FAINT

UPPER BAND, DENSITY=1.128 g/cm3

E3 EERESHEBEBE#R Lipopolysaccharide vesicleso

Original
LPS Uppest UpperLOWEl’

38KD

B4 BEBEN=E prOpolysacchande vesicles fyE¥ME o upperest, upper,
lower REXTFREER vesicles (BHE3) - \
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MEHEBHRSTE 14:0, OH {5 60% 14:0 {§ 944% 16:0 {5 15.27% - :BH b
FEASRHRR » SHERE 0 Ll 14:0 B 16:0 & 20%3tH » e1®— Lipopolysaccharide &F
AGHEIENS 55 4/8 14:0, OH, 1 {8 16:0, 1 & 14:0 FiLEEASTES
258X 44-242% 1+270x 1=1544 (daltons)=1.544 KD

i1 190 daltons BEX45FE - Al 67KD Z Lipopolysaccharide 4 F2 3 4F
67KD (@®E) —1.544 KD (JsBA) =65.194 KD (@miK&44)
65.194 KD (k&%) +019 KD (BEFBS FE)
=344.5 (3EE)
=345 HEi

14.4 KD 2 Lipopolysaccharide FFZ g iE ¢

' 144 KD (%) —1544 KD (jsEHA) =12.856 KD (ﬁ‘;’.ﬁb‘ém{kﬁ%)
=67.66 (83)
=68 HE

B 67 KD % 144 KD H 30 BEESTE  tLRARERBEZENTEE :
345 B —-68 A =277 HE
277 B +30 BERE=9.23 BE BB

Bl O- IKBHETH IBESFFERK -

1 3

Edwardsiella tarda JE5BEHMAEZ N BEHME - SITEBKLEY - B~ BKE -~ B > 53
HIEHS 28:2:2:6» 5B ARS LB LS /- Hydroxymyristic acid (14:0, OH) x5
Bi®{L 60% » kB Myristic acid (14:0) % Palmitic acid (16:0) o -

BHRELBAEEREAERG R ARERALVERZEHLEN - BEBNEEEREI=E
FEARZRE  HhtERBZ—F » 1189 g/cm® » FESEOTFTES 3B KD HEAHHER
B o

- g |

AHRERREG 77 BE 7.1- & -110 (48) ZERADBUSK - RHRMMEAREABWT -
AREHAREEARAEER  WHEN -
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