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a2 L2 (Vibrio cholerae)id, MMM OEAFHE(OHBE) =Xy O1
TW-7L non-01 ZN-FlcfBEhsd, 2035, ERETRZEE
Res228B08 " 2V "ORAE Z3 0 O1L Y N-Fal 3
Echsz, BECBVLT, HETRLEDS WRERRBTFHECED " 2
VSHi(cholera vibrio) " 21, O1 a LSECHY T3, 2 LSER,
TN Bergey's Manual of Systematic Bacteriology (588 9 i)
[1]1iz# T, Family II. Vibrionaceae, Genus I. Vibrio, Species I.
Vibrio cholerae kX LTHEENT VS, &l FEXEYEHUERO
#5812 X v biotype cholera & biotype eltor ® 2 - DAEHEN 3
N3, Biotype cholera &, 7T 7H&H 5 T HME (classical) & b
BiEh, AV FOXYHFVHGTLHEBL 738 1 Re68 6 kRaLs
RFETFoBROBRE¢» %, —%. biotype eltor &, 1905 %€ Gotsch-
ich ik Y ITR VI AEBOM-VIREFRTCHESNIETHY .
L, DA P-VETYFHBINENDSa LSEEBIEh T w, £k
2HERB 2 VSEERA—Cho 2 b 6, BECEVibrio choleare
o1 EPHEe LTHEEh T3, BEDRERE2GSCvizvne Y
NABEHOC VT 2RE TB8E T Ra VIRFEIETR. o0
biotype eltor 2 LSEIC EBHDTH 3., |

O1 -7« 2aVIER., 20EYR2z2EHLT O-HIROMWHESED
#H3&%» & Inaba B(FE) & Ogava B (BRED o H5F e (2], Inaba B3
X Ogawa Bl O-HIRETFIX, EXC2hEN AC, A-B-(c) &F
Hansz[3,4], zhid., Ol aLoEO O-HEMEECEET2 ABC
concept & UL T—MIIZELZRah<THY., A 01 aVSEOHHE
HUEET, B & Ogava KF. C & Inaba T 2NENITHT 50 non-
O1 -7 -2 LIEE., EPZHERE 01 YV-7 - aLSELE
—TH3H, O-BERGEOHEES» S 01 FN-7 - 2 VIELRES
Fn, 20 O-HREE, Py 82 BioET 5[5,

D VIERARREP I PR2HRLLTRMGICEET 3 KENETH




D, AVIVINSOHETRETIELFTH >, UL, TEM
BIoRF IV, a2 LOEEHBAORITEOEMP, Zhoolifs
SOEHBABZHBIL T2 8RAFOWMACEME M VIREEEK
ROBSIEEZECSVTCHAVIOMTBROINB X300,
Ftz, non-01 -7 a VSEE., BEKHOX-¥ v 2 0ilicsd
55 BEERFEFOREICEE ML T, EETAERRES
¥BIHHY, BURETREBNEMBCL-TRHRSASThIHAR
LTREOAERERD 1 2icBFshTins,

BEICHT 32 VSOFITREMCA - cHEL. B2 £oER
aAVSPBLIE S OfBEERFITRIBC SR ol UL, 7T KR
2 VSRFETSESE - EE (B 37 S)IE»> SHEOKULBRARZT
., @i 52 EoF@EMICH I3 a LSEMREER»DE DI, BRI
o VSEESR (R 63 £), 2kt v 2 -0a Vo B (EH 53
E)EVPHRNCREL, EEERARGEZNIE» SRIaAVIEO
ERESoLEeREBEL Shc, Tk, IR, ERE» VD
BREGETFRHILY 01 aLSHE(eltor - Ogava B, Wb 3 " §
B VSE " SHEEsNhs (B 62 &) BXalLo2H < 3HEER
EBZBUTTV3,

DL RBROM, EE, 01 aVSE e EBFNEE2E - 3
® 01 aVSEEIZBLZ3 7Y F (non-cholera vibrio) ¥RV T4
BExnic, &4, 1982 £, KRKREFROEMEKKRECARBOEK D
Hi#BRE YU & Vibrio bio-serogroup 1875 Original & 2 OIEZE
BikcH 3 Vibrio bio-serogroup 1875 Variant BB ntc, Vibrio
bio-serogroup 1875 W EBEERF-V/ > LEEOBE TH v BB
BaLSEeELL Cwied, FEWR, VIYVB XTIV oF U RRE
ERELRREYE, 7ZU¥FVBEKRERELRRE, FEEcssz L
T EEAENERS 2 VOEE RS Y, Fi, DNA homologylc BT H
AVSEEIESHBEESTD ON[6], RIZ, 240 SHAL IS
WA 355 Vibrio fluvialis 181-86 Kobe MSHISIREEFATIC X - ¢4
Ehit, FEOEAZOERI V. fluvialis D2 E@—TdH -7 [7]




M, z0 O-HFEEX, Bk BE-REBIC k> THE SN V. flu-
vialis ¥ D O-HEE (01-018) L&—BL Bhoto B3 12,
1980 #E» 6 1987 o H T 31 kD Vibrio cholerae bio-serogroup
Hakata 3. FRENC 3T 2K -F)IKE LM ARRES D S5 i,
FEOECZHNER T Ol aVSEDZNERAE—TH-1 8], T,
AEE, 01 2 LoEOHBHEREF A WREL TW3 A Inaba BAF
C 2% -THy 0] (BB, REF» 3 WIEERAERH cOMERNRE
OFC 01 abIE0 A BFIOET3RY 2 -7 )V RIULESH 3 v
Bro-viiigk2FERALSWEY Inaba B 01 aLSEeLT#-TE
Brxni8s, V. choleare bio-serogroup Hakata ZIREICH W TARE
ERNEM, BCRETROZE» CEEHE S N, 1087 FEEEC L -
THAY (EE: WEROEHCHL L2 VIEOITREORBFWORE
L. MR : ZHRASGREE - KIRAFREYHRAERR) PRI E N,
Hakata group ® 2 LS ERIEEEME O1 a2 VIEFOMEITH LD
Bl s mEBR I NI,

BHS(6,7,911&, O1 2 VS8 & 27 65D non-cholera vibrio & ®
HEBIR 2 RERILH LCEERPNISIC LIRS LU IR, Thb
DEKRE O1 2 VS E® Ogava EF B 35 KT Inaba HF C OMEH
31 i& Inaba BF C O&2F-OH, 01 a2 VIRORBHERT A &
ETCRBLTH3Z2RELI, $H5WBHLI, 2hb 3 50 non-
cholera vibrio & D EFMHBL CTHEFEL. Vibrio bio-serogroup
1875 Original, Variant # X T V. fluvialis 181-86 Kobe iz E AF
. &, V. choleare bio-serogroup Hakata (=it F EFHFET 3
ZrEWHEMIIU, B> T Fig., 1 WiR¥T &3, Vibrio bio-sero-
group 1875 Original, 1875 Variant, V. fluvialis 181-86 Kobe ¥ X
T V. cholerae bio-serogroup Hakata @ O-#BEM#EERXIX. Z2hTFh
Be (c)+D*E, C-DE, C+D°E, # X2k C-D-F &7 8, 012 LIH®D Ogava
HF B & Inaba BF C 0FFTE, » LIUHBHERT A ORER, =
e 3 H>oREBERFORL2CHTsETFMBLRI n-V g2 ERT
BriikoTcHERINI,




01 Vibrio chelerae

Ogava A B (o)
Inaba A C
Vibrio bio-serogroup 1875
Original B (@ D E
Variant C D
Vibrio fluvialis 181-86 Kobe C D E
Yibrio cholerae bio-serogroup Hakata C D F

Fig. 1 Antigenic structures of O1 V. cholerae and non-
cholera vibrios possessing an antigenic factor in common
with O1 V. cholerae.

75 LEEEE oWEEER., R0 2 >OBEBM» SERsNhT
W3, 1 D MRERECNEL. 2 0BESLEEEC & - THEMN
BIclEE 2 BRE2EESLTCHWBRTFFZYAVE (530X Rigid
Bchy, o 1 2@BRTFFFUBYEOHNEZE - CHENER L
NAARzWBCTVw3ERBNRcHB, WIREART Y FLZH (livopoly-
saccharide, LPS), ® Y N2 B LY VIBE» SHR T3, h
SOBFBSDS 5, V2L.BEMEO O-HiEGENR2BET3ET
X, MIFEEEAE® outer leaflet W/BTET 2 LPS ¢H3 2 Mo h
T3,

LPS B 3T, Fio, VI ERXSIKRBESIC oL TERICT
bh, hsOME O LPS ofbSiEEs LURHE O O-HEEE2RE
TRLEM-TOBELBECREATH3 (11, 12, 13, 14], Ld L,
a LSE LPS B 3% [15, 16, 17, 18, 1911, ¥ L EXSPKE
BozhehElL e, EBCENTH3OBEReHY, 01 2LVSH
DIz 2 2OWEEITHB Ogava B & Inaba BB HRETS LPS HF
Fo O-HiERRERESEOBEIC PO TRREBHEH XA TWIERL,

FHE T, FEZN-ARGEZNCHEIRE L L5 3 D non-cho-



lera vibrio @ LPS 2T O1 2 LIH LPS OHRERERERM
2RI 2mkERE U, UTCRTREZIT- 1,

(1) O1 21 USH Inaba B r Ogawa &, Vibiro bio-serogroup 1875
Original & %2 ® Inaba ZZFFEk 1875 Variant, V. fluvialis 181-86
Kobe, V¥. cholerae bio-serogroup Hakata ¥ k7' Inaba B VSR &
TNTBZePHS5NTWS Yersinia enterocolitica 09 » &4 -
WU O-#iFEY XS5 LPS) oI HEEMR & LS FlsEL2 PO 2
THEHERZELMICL T, Th 62 HBHREL 12

(2) BEMkcdF 2 eEMmMB. A, B, C, D, E, F w33 B3ETMmiF
BPROICZBBRNSG LCZRIBFOMEIERIG 21T, b LPS olfiEz
R ISEEIC L TKRE T3 e bz, (1) c@E6NERLEeD
®, 01 2 VOEREEEOFENETRICN T2 BT 2#MA Iz,

) AREESNRESL S, BRSSO N 31 ¥%ko V. cho-
lerae bio-serogroup Hakata @ LPS Z#ESBOFEMM 2RI L. Hakata
¥ & 01 a2 LSEoZ2INHG 21T -1,




E1E LPS ofeFEUHEIR

IS5 LBEMEOO-HEFRRE2RET s EFR, MREMED out-
er leaflet WC/BTET 2 U XS (lipopolysaccharide, LPS) TH 3,
Fio, LPS 2. YSo.EBEHEEO O-HEBE#2RET3E» Y TEL,
MENER L L CORREN., BRSHSOSHnEYBEEL2HERT 3,
Fig., 2 I3 &5, LPS &, EFxNIcE O-HEFERSHASH, o7
AYVITES ICVEF A O 3 >OFS»5@REhTw3[10], O-#
ERESHEASE., —Mic. 3~6 EOREE (repeating unit) BREES
LVicZERU2-clR s, z2oEoBRLEaRAIc L vE O
O-MBERHREIREENS, UYEF AR, LPS o oBrBNERE
HokEchry, —RIC BA'-20)EEOTVavrxy 2BER2 Y
H-vel, 202, 2' HorPI/Er 3, 3' MNOKBECESHRIEHER
By oFro 1, 4 MOKBECY VBEZAETNESLEE2E-T
W, Fh, a7PFVITER, LED 2 2035, I8bs5 O-HES
REWAHL VLN A 2BaT38iucHY. B 0T ILEHEE

Galactose
D__ _A__‘{ H H }__ Glucose
Heptose
p
N N, 4 outer inner
core core
0-specific polysaccharide ,
N

Core region

Fig. 2 Schematic structure of gram-negative bacterial
1ipopolysaccharide (LPS)



LPS TR EHARICHDLBETtH S 2-keto-3-deoxy-octo-nate (KDO), A
Th=-R, FNVA-ABLCHSY M=-ABEDLBRENTVS, KO &,
LPS OZEEBH VLR A BorEE TR L HIC, LPS ook
ROk, FRCERCX T 3 RRER Y2 7S ORERNSEESICEL
TEBELRREZFH>TWB, T, —BZ, Fig. 2 L O-HER
REFERE, aPAVIEBITCVUER A 0 3 >OBEBULSE B
LPS i& Smooth () B LPS :Hgon, —F. Ins0BEEBIDI 5,
O-HERR LSRR 2 /]IBL 7= LPS & Rough (R) B LPS 2IFE
NTHd,

O-HEZEASEOLEEGE . oo 10 BERC, YIVEBRS, HN
BH LOCXRBE2ZPOC, dRYOEO LPS cHLesNI[11], &
W, BV ERS, BIUOKBE TR, 20 O-fIERECHETS O-it
EhwEEoltEaoRHbRenhtns (12,131, i, Salmonella
typhinurium T, LPS OESHICHB T 3 E 2 DBREOEEHREI X
DECURERED R ZEEO LPS 2HWEHAKC LY, LPS o O-HiiE
B E kv a 7Py oEEEPHLcEhTHS [14], —F. O1
2 VI LPS @ O-HEFRSBASEETX. Eo. al22 Eegon
OYIY « FEHY T-ICL>THRENTSB I &M, Redmond [15],
Kenne 5[16,17], A5 [18,19]%F =k v R¥niHd, 01 2 LIED
1212 2 50 O-HEE, Inaba ¥ Ogava ZERETS LIS HF LD
O-HEREBMOMBEEIRIZICHEHAI A TN,

FEIZH LT, 01 2 LSH LPS OHEBEEBRERESMORHICHE
B3 3Hc., 01l aLSEeEXBENRMELZEE> 3 D non-cholera
vibrio » &4 E-EBIL 1o LPSO(LEHIHIR2EBRL., chbHo LPS &
O1 2 LSHE LPS L oBEH Ic>WTHREL 1, . ARGESHR
o, BFCHEEx NI 31 Bk Hakata HRICHOWT, LPSEZHEIB O
MR cES LA B 21T, FEE 01 aVSE L oHBI2RS T,



£ 1 #i. Non-cholera vibrio LPS o#ititiR & —Ba{LEE R

75 LEHEE > 50 LPS ofitHid, Boivin 6@ b U o 0 VEFERH
HEDB 20735 OWRPERL Y, RETE., Snooth (8)
Z LPS miHicid Westphal 7 = - « KidHEE [21] »5, &,
Rough (R) #Y LPS o#iH{lcld Galanos ST x /- -2kl ¢
AT -7V (PP HEL (20 2 nE A ENT VS, LPS &, —
o, 2OYEARNEROERICL Y. L0 2 coiHEonTnd
THES N, Flo, 7/ - KEebBwTld, 20KED SN
2. AHECHOLEEE» 50 LPS oftttRicl ke tBESR
5% () e

Vibrio bio-serogroup 1875 Original & Variant o LPSIZ, HiZ7 =
=l KB ko Tl N, 207 € b YEREED 5 ORET K
2 0.5% THy, 01 alLSEOBaIcRTIEBIEr -1, Fi.
WEIEED 51, PCP HHIC BT REAYE (non-LPS material, NL) 2318
&htzo V. fluvialis 181-86 Kobe ik, —o S &5 L BHMWE
DEEGLERY, PCP Ko X->T R BE & AEC LPS (Kobe PCP-LPS)
PR EE 0.4%). 5612, ZOMHBREOCEE» ST, 727~
oo R & - TBEOML KBS S LPS (Kobe water phase LPS, Ko-
be W-LPS)HHliHt & iz (L= 0.6%) . —75. V. cholerae bio-serogroup
Hakata % 51k, PCP 35T LPS WHBES R s, T /-l - K
HBOKEY Sio § B S LEMEME & /&R LPS (Hakata water pha-
se LPS, Hakata W-LPS)%»% 3.5% OoBEcHtish, Fswr=J-
JE» 5% LPS (Hakata phenol phase LPS, Hakata P-LPS) M4 &ini:
(N3 2.4%), BEVE> 608 - BBIL 72 LPS & 1875 kv 686N
NL O—REL3R 2 Table 1 WiRL o 2 5 3 B non-cholera
vibrio @ LPS &, —RY S LEHEME LPS (Salmonella typhimurium
LT2 LPS, Table 1) 2 HLIL fcBEREFEMER 2R > Twicds, 01 2V
S LPS (Tablel) X FfRIz, 2 0EFHEESEITH 15-25% &<, &
ELUTOEIFELH 50~70% EEVCOBPFETCH-T, i, 1875 %&b

-8-



Table 1.  Chemical composition of LPS isolated from Salmonnela, 01 V. cholerae and non-cholera vibrios possessing an
antigenic factor in common with 01 V. cholerae (%, w/w).

LpS Vield®) Total Reducing Total Total Total
) .Carbohydrate sugar Amino sugar lipid phosphorus
S. txghiﬁmrium LT2 LPS 1.5 53.0 33.8 3.7 28.9 2.3

01 V. cholerae

"NIH 41 (Ogawa) LPS 3.3 28.4 23.7 8.1 19.9 1.9

5698 (Inaba) LPS 2.1 30.4 21.9 8.1 24.4 1.6
1875 Original LPS 0. 15.7 26.3 9.4 18.0 2.4
1875 Variant LPS 0. 16.5 26.7 7.9 20.0 2.0
1875 OriginaTNLb) 0.4 0.8 0.9 44.0 7.3
1875 Variant NL 0.3 5 52.0 7.0
V. fluvialis-Kobe

water phase LPS 0.6 22.0 25.6 9.4 19.0 1.7

PCP LPS : 0.4 . 23,1 21.7 30.0 2.8
Y. cholerae Hakata i

phenol phase LPS 2.4 18.8 21.3 8.0 29.0 2.1

water phase LPS 3.5 24.9 25.5 11.5 31.0 2.7

a) Yield, from acetone dried-cells (%, w/w). b) NL, non-LPS material isolated from Vibrio bio-serogroup 1875 cells
by phenol/chloroform/petroleum ether extration. Total carbohydrate, reducing sugar, total amino sugar and total
‘phosphorus were estimated by colorimetric analysis according to method of Dubois et al. [31], Momose et al. [34], Be-
“Icher et al. [35] and Hisatsune et al. [33]. Total lipid was estimated by weighing ether-soluble fraction after
acid hydrolysis in 4 M-HC1 at 100°C for 4 hr. ,




5 PCP Iz i dNn N X, UrYBIUBESENEL KPBH
THY, FPELSESEOTEV Y LPS & EHc Bl 3R 2% -
TWiz(Table 1)s AESDI N-THINTTIHBL OLTY IR
EiZoWnC PCP i 21T > T &iche, CoRsPEMEohIcDX
OFEPTDTTH B,

Z OB LPS oiH#IRIE Yersinia enterocolitica O9 &
WTHERIN, TxJ-  KlHEOKBLE 7 2/ - VED» SHIER
BHoRD3 LPS BoREX N3 Z 2 HBMo6Nn T3 [45]H, AR T
b EJ O1 abvsEeXBHEE2E> 3 B® non-cholera vibrio
@ LPSOMHICEL CEEO S BT S LEEEE & B2 B8R
PHEHEIXNLOREKRH»BILTH B,

58 2 #i. LPS owEMA

AfESE, BEko Ol a VSE» S0 BRL I LPS 0BEER 2K
B LR, Ogava B 3 10 Inaba ®2HF, O1 2 VSE LPS &
2L LT 4-amino-4,6-dideoxy-mannose (N9 3I), 2-amino-2,
6-dideoxy-glucose (F/ HKU¥IV)B IV I7NI P-X2HL 2B
MU (18,191, 1. S & O1 aVSEM R BIlcZBELT20 01
HEEZLE L, 2O LPS ARV IVERIFYI Y HEBCHEE
T33O, 02 OOWOENaVIED O REREICHIEMIC
AURCBEEL T3 I 2R I18,19], ¥ 5 AESE, Hurphy
5[61Jick->T 012 USHE 5698 (Inaba) » & BEX +1i: hypotoxino-
genic mutant (tox 101-TI-N4) o LPS PSSR ZIREIL 1oiESE. Z LPS
BAROVIVEF/IRYIVOIBAROYVIVOARERBLTHWREZ R
6, O1aLSHE LPS OEINHWT, XYy IVRIAF I KYFIY
X9ba7Ey (Fis. 2)» SEENIIEBTRRM-FETS L 2HS
ML T3 [62], ARBETWE, Ol abSEHe HBHER 2> 3 &
® non-cholera vibrio » 677E-#ERIL 7z LPS 02 01 a Lo
B LPS oZzh & hBREL 1o,

-10-



Vibrio bio-serogroup 1875 Original & Variant, V. fluvialis 181-
86 Kobe # X T'V. cholerae bio-serogroup Hakata » &7y - ¥EBIL -
LPS DEBEIFEMR%Z Table 2 WWRL T, W2 LT, AESICL
HanhTwad 01 2 VSE P1418 (Ogawa) 35 LT %Z D Inaba ZERK (P
1418-UV601) & R ZERWPR(P1418-R), ¥ X T tox 101-TI-NM » 558k -
REBIL 1o LPS o#EMR[18,52] 2R L fo. ROBEIEE ., Kobe HREIA D
Bk, L-Z70en-D-k v AT r-Z0BE2 3 TN, i, Kobe
KoFscld L-ZVen-D-v Y AT b-X & D=V EO-D-2> )
AT b-ZOBEERZ 3 BV U RBOSERIOENBLZTILTWS,

2-1. Vibrio bio-serogroup 1875 LPS ®#EfHRR

Table 2 2R U -k 5z, 1875 Original & Variant o LPS iZ13iF
R—OEER 2R L -, WEKRD LPS &, XD¥3IY, $F K3V,
IIWZ M-, ZNaA-R, L-ZVE0-D-RYIAT - BLO 7
AYIVEEA 01 aVLSH PSS EHELIL R 2R L b, 01
a2 VIE LPS OolRELUNMcb Y - PEEES I 2 >OXRERE
P& (NS I, NS ID2ZATHY, PHEERICHBVWT 01 aLSH
LPS ¥ OHEMBED 5Nt, 1875 ¥k LPS o NS I-NS II &k, 2h
Zih 3.2~3.8%, 8.4~0.2% THot, 70¥ I L 4 (EBROW Table E-
S)RFHWE HRA70 bS5 74- (GL0) HHcHT3 NS T & &S II
OPNI M-I PEF-PBEEOF D 0 -2 3 3 RS,
ZRFN 1.80 & 2.48 ThokH, IhsoPEORECEL CRIR
ERFTeH 3,

2-2. V. fluvialis 181-86 Kobe LPS ¥R
Table 2 tZiRU 72k 512, Kobe W-LPS & Kobe PCP-LPS &, FiE#ER%

mrLrcsva-x, H5 F-X, L-ZVen-D-v2 AT -, D-
29en-D-RVIANT -, a3y, HSIMFIVEITY

-11-
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Table 2.

Y. enterocolitica 09 (molar ratio)

Sugar composition of LPS isolated from V. cholerae, Vibrio bio-serogroup 1875, V. fluvialis

181-86 Kobe and

a) .
. i NS . b) Uronic
Glc Gal Man T Fru Hep GlcN GalN QuiN PerN AS acid KDO
P1418 (0gawa) 1.0 - - - - 0.8 3.0 1.6 - 0.6 8.4 - - ndd)
P1418-UV601 (Inaba) 0.9 - - - - 0.8 3.0 1.4 - 1.1 12.0 - - nd
tox 101-TI-N4 1.2 - - - - 0.1 3.0 1.7 - 0.5 - - - nd
P1418-R 1.4 - - - - 1.4 3.0 1.7 - - - - - nd
1875 Original 1.6 - 0.1 + + 1.9 3.0 2.0 - 0.4 1.2 - - nd
1875 Variant 1.9 - 0.2 + + 2.1 3.0 2.0 - 0.4 1.2 - - nd
V. fluvialis 181-86
water phase LPS 3.0 0.1 0.1 + + — 3.0 2.0 0.1 0.4 0.6 - 4.5 nd
PCP-LPS 1.2 0.1 - - - - 3.0 1.9 0.1 - - - 4.1 nd
Hakata 487-85
phenol phase LPS 2.8 1.4 0.7 - - 1.5 3.0 2.1 - 1.3 0.8 6.7 - nd
-water phase LPS 3.0 1.5 0.1 - - 1.8 3.0 2.6 0.2 tr tr tr - nd
Y. enterocolitica 09 2.0 trc) - - - - 3.0 1.9 0.1 ~ - - - 0.8

The data represnt the molar ratios of the component sugars found
assumption that LPS contains 3 moles of heptose.

tose; Hep, heptose; GlcN, glucosamine; GalN, galactosamine; QuiN, quinovosamine; PerN, perosamine;

octonate.

a) NS, unknown neutral sugar.

b) AS, unknown amino sugar.

in LPS, the values being calculated on the basis of the
Abbreviations: Glc, glucose; Gal, galactose; Man, mannose; Fru,
KDO,

fruc-

2-keto-3-deoxy-
c) tr, trace amount, less than 0.1 mole. d) nd,

not detected by Weissbach's periodate/thigbarbituric acid reaction (37) under conventional hydrolysis conditions.



DYBEEATHI., W LPS B3 L-ZVen-D-xv IATF-X
ED-Zykn-D-vy AT b-A0OGELIX, FISH 1:2 Thot,

¥ 512, Kobe U-LPS X, O1 a LSH LPS oFRECcHEINOYI Y
ERIFFIYV, BIU 1875 B PSRt nicey 72-X, NS I, NS
II 2&ATEYH, Ol 2aLSHE LU 1875 ¥ LPS & HEHTHELIL
2R U Tco Kobe W-LPS Icd 3 NS I, NS II o&EIX, 2%
h 2.1%, 8.5% TdH-oto O1 -7, non-01 -7 2BbFa L
SE LPS WAL 733 7 b-R1&, Kobe V- 35 J2f Kobe PCP-LPS
REFNTWEB ot Fio, Kobe PCP-LPS &, Xo¥3xy, R FK
VI, 2w /-Z, NI BIEN I 2852w, REO
LPS cH B RIEEUENT E NI,

2-3. V. cholerae bio-serogroup Hakata LPS mD#EHEAL

Table 2 IR L 7o & 512, Hakata P-LPS &, NO¥ 3V, KV 3
VBT TINNY F-2%2BUD 01 aLSHE LPS o2TcolREz&A
Tuiiz, E7o. Hakata P-IPS W&, O1 2 LS8 LPS D#RIELIN 0%
BrlLTHoo h-2AeSBOKAZ? I8 (1S 5108 1875 # LPS
¥ Kobe W-LPS IRHENIcTY J-R2&A TV, Hakata WIPS W,
FNa-R, HHP b-R, TV I-R, L-FUEO-D-TV I AT -
U N AV IV EBATNES, NOYIY, FIRPIY, BLY
Hakata P-LPS = BHi ¥ Nz AS 2TEBATH ST, R EHo LPS Th
3 LT TER, 1875 £ LPS & Kobe W-LPS IR ¥niz NS I,
NS II 1&. Hakata P- 3 &7¢ W-LPS » SWIRH ¥ ik iz, Hakata
P-LPS 1ofFfE3 3 AS WBIL T3k 33,

UED X3z, Ol aVvoEeHBHERE 2Bt 3 ozTo
LPS R DY IV e F ) RYIVHEETB I LR 6T, T,
HSH b=, Y I-R, P2 -2, kAEWE OS I, IS IDH X
PRRAEZIVE@)OFEB BT 30\ 2-I, BEBREYN D
352 LS MISIEo T,
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Inaba B VSE & MERCEX T3 e BHMO5NT3 Y. ente-
rocolitica O9 » &73#k - ¥BIL /o LPS (phenol phase LPS)iE, X1
YIVEFIRTIVORP-DIS5, XOVIVDHZREBIZZGATL
¥z (Table 2), 7, 1875 ¥k, Kobe ## LU Hakata ¥ LPS » 51,
—R 75 LIEHME LPS ORERNIER S THB  2-keto-3-deoxy-octo-
nate (KDO)»%s, BFOZRZRET (0.01M Bl - 100°C - 20 M) ic KB %
17> Veissbach OB IHKE - FANNVE Y- VBRI (3711 X 9 R
TEB ol (Table 2),

2 3 f5. Non-cholera vibrio LPS » 5@ KDO DR

AESHE, 7Y FARHEE LPS i3, OB 2REENERGT
ARG 24T 5 Weissbach DFEE [37]ic k- T KDO iR hiz v
M. LPS 2BEBTMAKS BT 2 L BavREB - FANNVEY-VEBRIGIS
ez 2 RHEUR19,53], o, AESKR., BEBEERKE
EERC LY. ETUARHEE LPS OBMEIMKIBERPI-FEETsEa Y
R -FANNVEY - VBRIGBEYERX K0 oV YEBLHEEETcHS =
ZRLTW3 [19,563], ZAEERTWX, Vibrio bio-serogroup 1875, V.
fluvialis 181-86 Kobe ¥5 L' V. cholerae bio-serogroup Hakata @
& LPS b3 U VB KO nFECHEEEEEKESR AT & GLC
SHTC kD REFU T, '

Vibrio bio-serogroup 1875, V. fluvialis 181-86 Kobe H kTt V.
cholerae bio-serogroup Hakata MO LPS iX. RILE2ZITORVRE
Veissbach DFUGIZIEHE (Table 2) T3 - 7S, LPS 25RE <R (AN B
B - 100°C) U e oA SBREDIRKIGISBEL -7, Fig. 3 lox
T3, CORGEORARIEER., 8o 0 X 01 ab
SHE LPS 2N EE—D 549 nn THotco Fig, 4 WiRLIcE I,
IN6D LPS »50BavEE - FARNEY-VEBRKISEBEDEX) 0
BT LPS %2 4M IBE8T 100°C, 45 SHEMARSBT3Z 2IckBER
WCEL., 20%, MASBREEOERE L bIC@HRED LI, i, M

-14-



1.0 7

o
o
!

Optical density

KBO 50 ug/ml

01 V. cholerae
Hakata

181-86 (Kobe)

Biogroup 1875

5 mg/ml

Hakata
01 V. cholerae

V. fluvialis

81-86 (Kobe)

Biogroup 1875

181-86 (Kobe)
(without heatin
in 4N HC1, 100°C?

Fig.

400 500 ) 600
wavelength (nm)

Absorption spectra of color produced by KDO and periodate/

thiobarbituric acid reaction positive-substances (X) present in V.
cholerae, Vibrio bio-serogroup 1875 and V. fluvialis 181-86 Kobe LPS.

BeLTHW: KO &, AKSBEGTCTAOMIZTREI NI,

L ls
R X ERNYIE X X,
BusBHELRL I

Fig. 5 loml ek i, Th o0 LPS 0Bk yBRY+H
BEBEEREECs W TEBED K0 &
Hakata ¥ LPS OBRBMKIBY-EZEh3 X
RETREBRAEC SV TBHEORZS 2 »oPHICAN, 21
ZnOYEO K0 =7 3 B EE (Rkoo) 1,
O1 2 V'SE LPS oREmAKSBEYH» 68601z X1 & X2 OoZhe5E
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1.0
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=
[*)] .
3 V. cholerae bio-serogroup Hakata
3 g
>
£ 0.5
w2
g
@
=i
o
-2
a KDO
o

¥ i ¥ 1
0 60 120 180 240

heating time {(min)

Fig. 4. Release of periodate/thiobarbituric acid reaction
positive-substance (X) from V. cholerae bio-serogroup Hakata LPS
by heating in 4M HC1 at 100°C.

BIZ—HL Tnic, Fio, 203 5EBEHEOYWHEIE. Chaby and Szabo
DOFHE [54]11=FE-51 T Bordetella pertussis phase I LPS » &43EEL
7 5-0-phosphoryl KDO kE—OBEELF > Tz, —75. 1875 &k
LT Kobe ¥f LPS IR hi X &, BEREEEEBRET B VT, 2
DOYBEICFEES Wb lcd, F X D Repo &, 01 2 VSHE LPS
@ X1 $ X B. pertussis LPS HI5k® 5-0-phosphoryl KDO @Z i &
[@—Td-l,

NSO LS oL 7o X & B. pertussis LPS » SBAEEL 7o 5-
O-phosphoryl KDO 2 P N H VR 7 v 2-E ML BT, Fie.
5izmd XS, 5-0-phospho-ryl KDO H Xef X1 & X2 Y93 R
Fw MIHERL., Fic K0 AUBEHELRIPESKRE SO, 2D
WEzBEEL., EFOFEMNSL>TREAFNELEEL LTHRY
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V. fluvialis 181-86 Kobe & @

Vibrio bio-serogroup 1875 + =3

5-P-KDO
B. pertussis @

V. cholerae Hakata T ® o
01 V. cholerae T @ @

KDO : -

181-86 (Kobe) treated with | ®
alkaline-phosphatase

Biogroup 1875 treated with j @
alkaline-phosphatse

B. pertussis treated with | @
~ ‘alkaline-phosphatse

V. cholerae Hakata treated | .
with alkaline-phosphatase

01 V. cholerae treated with | P
alkaline-phosphatase

Fig. 5. High-voltage paper electrophoretic behaviors of 5-0-phos-
phoryl KDO from B. pertussis LPS and the periodate/thiobarbituric
acid reaction positive-substances (X) present in the strong acid
hydrolysate of V. cholerae, Vibrio bio-serogroup 1875 and V.
fluvialis 181-86 Kobe LPS before and after treatment with alkaline
phosphatase.  Spots were colorizated with periodate-thiobarbituric
acid reagent for KDO.

DI ;IS5 7 4-/BRDH(GC/MS) 21T - Io#EHR. Fig. 6 WRLICE S
= w/e 293, 217, 205, 173, 161, 145, 129, 101, 89 & DA A2 75
AV PRI h, FFEHKT, BED K0 OFTEAF VFHEEL LR
—DIRAANY PIVEIRLVI, Fio, 01a VSEB LU 1875 #k, Kobe
B B X Hakata $ROE LPS 28 UV ALKk, YPIUAEY B
T YTy KBS TREL T, AFN c P FIVEEER AL,
IO 50 4 (REROE Table E-5) 23 GC o X 9L IkER,
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R#EFIRFR 25.3% & 25.6 Z7C mono-phosphoryl KDO WoHisEd 3 & @b
N3 2 20— BEHsNhI, ZhFho-2IchE33EL K-
1, K-2 RT3, GLC B TH LPSh o snt k-1 & K-
2 OB, 8 1:0.70.9 Thotz, T, K-1, K2 %3208
X, & LPS D OSEELE X 2ABOTETHNTEC LIt o T O

59
183,217, (247)<—(279) [ """""""""
HCOMe
CHz
MeOCH
_ l . __161—>129
145<—177
MeOCH
I e 205->173,14)
101«-133
HCOMe
R e __249->217,185
89
HCOMe
R _ - 293
45
Ha2COMe
(M=338)
128 [EE]
191
804
as
63 7s
89
a0
145
59 71 161173
204
at 205
a J.L?s i o L L thes l 247 233 ‘
58 100 152 200 258 300 3sa
m/e

Fig. 6. Mass spectrum of the permethylated derivative of the
periodate/thiobarbituric acid reaction positive-substance (X)
from V. cholerae bio-serogroup Hakata LPS after treatment with
alkaline-phosphatase. The condition on GC/MS analysis; program 4
in Table E-5 shown in experimetal part.
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ek, Fig. 7 WRLIcES3e. K-1 & K-2 @ Cherical Ioniza-
tion/Mass spetrometry (CI-MS)¢iX. & %1, mono-phosphoryl KDO @
RFW o P e FNEEEOSTFA AV WIHYTS w/e 501 (M) O
AYT5Y Ay PSR E RS, K-1 TR n/e 409, K-2 Tk /e
U3 DA AV TIST AV P BZNTNERETCHESNS ¥, n/e 300~

,lﬂﬂ
4p3g 5p1
K-1
a0 {k-1]
684
49+ 55
489
224 343 a4l
127 223
283
69 ’ 153 181 &7 l 367 433
"ll?j}l,‘ Jdo M l 1‘2}13 mll L 1 . I\ L : 5¢1
m/e 10a 200 304 49@ 560
28
! I3
K-2
8@ [ ]
6@
@ S5 581
294 223 283
181 441
127
167 463 .
68 1 2s 1
o le u Lt 191"? 1 Ls ‘\3%5 ,48‘9 4519l ) 511
m/e 160 2ee 368 428 588

Fig. 7. Mass spectra on CI-MS of partially methylated and acetylated derivative
(K-1 and K-2) of O-phosphoryl KDO from V. cholerae bio-serogroup Hakata LPS. The
condition on GC/MS analysis; program 5 in Table E-5 shown in experimental part.

-19-



g7
K-1
80- [Kk-1]
60
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49
139 | 168
195
204 4
6@ 1e3 213 266 ik
35
68 248 tll 293 4! 3gs
al i A bt i | 1..L,J{‘) N R .
/ 100 2ea 300 498 s6a
m/e
20
! 1g7
K-2
80 153 [k-2]
50
4@ 195
2ss
181
213 441
h 122? 315
, PR U0 Y O .
160 20 300 490 508

Fig. 8. Mass spectra on EI-MS of partially methylated and acetylated derivative
(K-1 and K-2) of O-phosphoryl KDO from V. cholerae bio-serogroup Hakata LPS. The
condition on GC/MS analysis; program 5 in Table E-5 shown in experimental part.

500 DEHEICH N CHEMICHENRED 6Nz, o, Fig. 8 IRL
&2 ICHPE D Electron Impact/Mass Spectrometry (EI-MS) &7 3
RAANY PbiE, FERICELIL Tvicd, n/e 240~400 OEEHIZET
OHENS BT, Fio, K-1, K-2 @ EI-HS 125032 ZRAY b L
B, AfESOI V- EEAR2IT> T 5 Rietschel 5T V-7
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(Forschungsinstitut Borstel, West Germany) & X9 @lE sh iz 5-0-
phosphoryl KDO # X T° 4-0-phosphoryl KDO OD{LZEEBERD X F I -

PEFNFEEEDIZANY b EIFEF—-FL Tz, Rietschel 5@
W7 W — 71X, 4-0-phosphoryl KDO & 5-0-phosphoryl KDO &, B
BHESRKIHCHBOCHE—DOBEHE Rroo = 1.54) 2R L., Fi, BN
HEHz0WdA% I UYCMHN 4 -5 [TV Y BEORBRIEHE S
3ZrB2RHEUI, FERRCEY, 01 2 VISES LT 1875 ¥, Kobe
¥k, Hakata £k LPSOBEMAKZBEYHIcRH i RAYE X &, KO
OV VBLEEETHB L BHL» LR, IS X1 &, 4-0-phos-
phoryl KDO & 5-0O-phosphoryl KDO OESWTHB B RENI, L
U, HiL ko & 512, 4-0-phosphoryl KDO & 5-0-phosphoryl KDO [
CRERBAES B NI A YIRS Y VBEOEBEBRIGHE S 3
e, Intact @ LPS ZFICTEET 3 UV EML KDO oV Y EBEOKE SN
BZRET IS SURFEAVPSLETCH B, 22T, Intact LPS B
% KDO FORHER & OoaRNERE T3, RY VB, KB,

BIVFER Y NVESETS SOCBEKFER T EEL OFENELZFEL o LPS

PRAVTCAF VLS 21T 18R, sS4 4 (ESEOEE Table E-
5)ic k3 GC/MS e TRIERR 16.3 Zic, LPS ZHBEHI0E
TR L U CEKRBRER N 1,2,5,6-tetra-0-acetyl-4,7,8-tri-
O-methy 1-3-deoxy-octito]l & Bbna¥YE Fig. Bt xh, o 3-
deoxy-octitol D AF N » P F B BEIKRETE R r o, —BRY
S LEHME LPS ic&EFns KD X, @Fl. €5 /-AT¢hyh, AT b-
Z[1-55]KD0[2-6]1 U E F A Ny 2 K-> OfEEHRAIC LY, LS OB
HERDE VR A oL 2EEL T3 ([64], Exkoml, Br ol
WMIFR2REL Io LPS O XAF VLS IICHBNT, LPS ZEEES OETERE
BLCEAREBR YN 1,2,5,6-tetra-0~acety1-4,7, 8-tri-0-methyl-
3-deoxy-octitol MR ¥z Hh 5, 3 BD non-cholera vibrio
D LPS ic&ENB Y UEML KDO &, — 7 5 LBEHME LPS oiEd L
Fk. LPS #1551V » Bk KDO [2-6]V B R A Now o R-v
OfFEHRKIc XY LPS ZEEMOLVER A B 2EELTVW3E
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Fig. 9. Mass spectra of 1,2,5,6-tetra-0O-acetyl-4,7,8~tri-0-methyl1-[2-2H]-octi-
tol in [A] CI-MS and [B] EI-MS. The condition on GC/MS analysis; program 4 in
Table E-5 shown in experimental part.

EWRENI, TRDbB, Iho6o LPS IHEET3 Y VERL K0 @ 5
MOKRBEL, BEELOEQCERASNTW3 Y, YV YBEOKS
BRI 4 e BNz, ffoT, TN OHDOER» S, 1875 #, Kobe ¥k
LU Hakata # LPS WSfF7E 9 3% U > 884k KDO & 4-O-phosphory1-KDO
ThY, FOERERTHRH SN 5-0-phosphoryl-KDO X, SRESMLIE - X
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7YY ALY 4-0-phosphoryl-KDO 6 FHE I N IEYITHB Z &
733‘73%%3“7:0

5 4 fi. LPS ZHEEED (DPS EiZ) 5 FREsE

75 LIEHME LPS DZHEIT 00 FRESERE., SO MKW LY
LPS » 5438 L t- degraded polysaccharide (DPS)HE%Z % ¥~ 0= b
TS 74X HEL, BONIEEDOBREOHHN 52— 2ikE
THIEWKIVHB I LB TED, FEERCE., CoFERAVT 1875
Pk, Kobe # ¥ LU Hakata # LPS OB BH OO FHEREZIREL 1o

4-1. DPS %y Sephadex G-50 N0 b #5574 —loB 3R
HoNs —

PIERIPKBE O L S B—RT D LEREME O LPS X, F5E8INK
DR XY, BEEESOPS) YR A Bo%2EET3 KO o by
FiGEasilien, DPS GUEF AWgBahs[10l, 2o DPS .
Sephadex G-50 oI bS5 T4 —-2HBWT, Z2OHBREE (void
volume) ICIFHHL T 3 a7 AV ITHEOFE L . O-HRGRE SIS
4 (Fre. 1), imbibed volume 29 3 a7 4 Y THHES (Fre. 11D)
H LT Fh¥bed volume L WBEH T 358D KDO &V VEBE D (Fre.
V) @ 3 >OEFCHEENS (Frg. 10 A) [10], 7o, @RIZMKS
BB K0 2HEREE 3. HE- T, Weiss-bach OFE[ITIc LT
W KD0 e na VIE LPS B W THHBEMEC X9 DPS &
JEF ACOBEIh3ZeMBHLrcENTNS [18], O1 3‘1/'3@_
LPS » SFBIL 72 DPS X, Sephadex G-50 ¥ bS5 7 4-12 k&
D, 3 OOEFCDEENB D, LIPS OZEEKES (Fre. 1I) &, VI
BRIVPKRIBGEED Fre. T 2R Y, void volume &1 RR0ENTE
Haensd, Fh, Fre. IV ICW, KO X &EFN T, 200 1cEEED >
Vo b —=2AW5EEhs (Fig. 10 B),
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Fig. 10. Sephadex G-50
saccharide (DPS) fraction

Fraction No.

gel-chromatography of degraded poly-
from gram-negative bacterial LPS.

Refractive index detector recorder response

Fig.

[A] volume Fre. 111 Kobe PCP

Frc. IV
T T T T
40 80 120 160
void 01 V. cholera
- . oierae
(8] "‘”i’“e Fre. 111 L
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11. Sephadex G-50 gel-chromatography of degraded poly-

saccharide (DPS) fraction from gram-negative bacterial LPS.



Fig.10 C =Rl k- & 5, Vibrio bic-serogroup 1875 Original LPS
& Variant LPS, V. fluvialis 181-86 Kobe W-LPS # LT V. cholerae
bio-serogroup Hakata P-LPS A SFBIL /= DPS W&, Sephadex G-50 %
Vouv bS5 v -2k, 01 2 VSE DPS & @i, Fre.
II, Fre. 111 B & Fre. IV @ 3 DoOEDICSE SN, 2hbDE
B OFEHMZES 01 2 VSH IPS BioyoZzh #EZ—FHLTHY,
6D LPS X SELPS TH3ZeBPHLMIIB oI, —7. V. flu-
vialis 181-86 PCP-LPS » HFSIL 72 DPS &, @AV o uw b7 57 4~
BT, Fre. III & Fre. IV @ 2 2OEZORIGHEHEN, 27 H
Wall O-MBERESEASHES =HETS Fre. II BE6NEH-
ro(Fig. 11 ), TOBEHNAE2-VIR, U3, O-HIEBRRESEAEEZR
BUNLRE aLUSE DPS (Fig. 11 B)ozn[18] 2 HLIL TH Y. Ko-
be PCP-LPS X, O-MEGEEZEAFE2R R B LPS thHa e
mENIz, Fiz. V. cholerae bio-sero-group Hakata W-LPS @ DPS %
5% Fre. IT B 6N, UL, Hakata W-LPS B o DPS »
51X, Fre. III, Fre. IV @ 2 HOFERES OMIc, O1 2 VSE®
Fre. 11 Lo 29BN IALE 2 »O/hSRESY (h¥FNn Fre. A,
Fre. B &EHRT23) 886Nz Fig. 11 0o

4-2. DPS W7y OWEMA

& LPS » SFHBIL 7= DPS @ Sephadex G-50 ¥ Ny b¥57 4-
ko TE 6N LEDOE Fre. O % Table 3 WU Tz, KT
X, Kobe ¥RBIMM 0Bk L-Z Ve R-D-R Y IATM-ZAD&ES 3
), Fi, Kobe HOBETE L-FVEn-D-vv AT -k D-¥
Jen-D-v v IATr-ADEEEL2 3 B LBoSEREO® L
WesgU o, it L5, Fre. 11 (Fig., 10)Za7H»E&L 1k O-H
B ESENSEESY, Fre. III Fig. 10) Xa 7EpcHYL. i,
Fre. IV (Fig. 10) W EEEMHEHY%T 3, - T, —REZE, Fre.
II OFEMA» S Fre. 11l oZznznicEEll» 5, 20 LPS @ O-
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Table 3. Sugar composition of DPS fractions isolated from Y. cholerae, Vibrio bio-serogroup 1875 and V. fluvialis 181-86
Kobe {molar ratio) .

a) s
Gl Gal  Man  Fru o Hep GloN  GaIN  QuiN  Perk asb) Uronic
Frc. 11 P1418 (Ogawa) 09 -d - - - - 30 - S D A T R -
P1418-UV60L (Inaba) 0.7 - - - = me) 30 - - 1.7 18.0f - -
1875 Original 12 - {07y - TR 300 1o - i3 321 - -
1875 Variant 1.2 - 107y - 4 41 3.0 1.0 - 11.3 3.2¢ - -
Kobe water phase 28 - 107 - b+ 30 01 01 L2 2.1) - 3.4
1 i TEmEese 1 [ Sl ]
Hakata phenol phase 2.5 1.3 10.5¢ - - - 3.0 0.3 - ;_{._g _____ 9;§j L7:1J -
Frc. 111 P1418 (Ogawa) 0.9 - - - - - 30 0. - - - - -~
P1418-UVG01 (Inaba) 0.9 - - - - - 30 0.1 - - - - -
1875 Original 2 - - - =~ - 30 {12} - - - - -
1875 Variant .2 - - - - = 30 jl2d - - - - - g
Kobe water phase 1.8 - - - - - 30 0.1 0.1 - - - [3.2)
Kobe PCP .7 - - - - = 30 ) tr - - - 13.5
Hakata phenol phase 2.5 11.17 - - - - 3.0 0.3 - - - - -
Hakata water phase 27 .2y - - - = 3.0 0.2 - - - - -
Fre. vF) p1418 (0gawa) - e a = - - - _ - - - _
P1418-UV601 (Inaba) - - - P - - - - - - - - -
1875 Original - - - i+ - - - - - - - -
1875 Variant - - - ++t - - - - - - - - -
Kobe water phase - + - ™= - - - - - - - - T+
Kobe PCP - * - izo- - - - - - - R st
Hakata phenol phase . N -t - - - - - - - - -
Hakata water phase - - - Ladd - - - - - - - - -
Frc. A Hakata water phase 2.7 1.4 0.6 - - - 3.0 0.2 0.7 0.9 0.2 3.4 -
Frc. B Hakata water phase 2.5 1.3 0.1 - - - 3.0 0.3 0.9 0.7 - - -

The data represent the molar ratios of the component sugars found in each fraction, the values being calculated on the
basis of the assumption that each fraction contains 3 moles of heptose. Abbreviations: Glc, glucose; Gal, galactose; Man,
mannose; Fru, fructose; Hep, L-glycero-D-manno-heptose with the exception of Kobe W- and PCP-DPS. In the case of Kobe W~
and PCP-DPS, L-glycero-D-manno-heptose + D-glycero-D-manno-heptose; GlcN, glucosamine; GalN, galactosamine; QuiN, quinovosa-
mine; PerN, perosamine. a) NS, unknown neutral sugars. b) AS, unknown amino sugar. c¢) tr, trace amount, less than 0.1
mole/3 mole of heptose, d) —, not detected or less than 0.01 mole/3 moles of heptose in Frc. Il and 111, and 0.1% {w/w) in
Frc. IV. e) NS I contents in Frc. II of 1875 Original-, 1875 Variant- and Kobe W-DPS were 5.8%, 5.6% and 3.2%, respective-
ly. NS II contents of Frc. II of 1875 Original-, 1875 Variant- and Kobe W-DPS were 14,9%, 14.2 % and 13.6%, respectively.
f) Fructose contents in Frc. IV of P1418-, P1418-UV601-, 1875 Original-, 1875 Variant-, Hakata P- and Hakata W-DPS were 25.
7%, 24.6%, 44.0%, 42.0%, 24.4% and 34,3%, respectively. Galactose contents in Frc. IV of Kobe W- and Kobe PCP-DPS were 4.2
% and 1.2%, respectively. Uronic acid contents in Frc. IV of Kobe W- and Kobe PCP-DPS were 19.4% and 6.3%, respectively.
g) glucuronic acid. h) galacturonic acid. AS and all neutral sugars except fructose were determined by gas-liquid chro-
matography (GLC) using program 1 (Table E-5 shown in experimental part) as alditol acetate derivatives after acid hydrolysis
in 2 M-trifluoric acid at 120°C for 1 hr. Fructose was determined by GLC using program 1 as O-acetyl-O-methyloxime deriva-
tive after weak-acid hydrolysis in 5% acetic acid at 100°C for 2 hr. All amino sugars except perosamine were determined by
GLC using program 2 (Table E-5) as N-acetyl-alditol acetate derivatives after acid hydrolysis in 4 M-HC] at 100°C for 8 hr.
Perosamine was determined by GLC using program 2 as N-acetyl-alditol acetatae derivative after acid hyrolysis in 10 M-HC) at
90°C for 15 min. Heptose was also estimated by colorimetric analysis according to method of Osborn [32]. Uronic acid was
estimated by method of Bitter & Muir [38].
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Table 3 tooRU -k 51z, 1875 Original & Variant D& DPS HEi%
X, IO 2> T, Fre. 111, REr LY Va-
X, L-Zvyen-D-=U AT -, FNVarI Ve 1.2:3.0:1.2 OB
WHETEA TV, &1, Fre. II &, Fre. 111 o@RICINA 312,
BLEE 0.7:3.2:1.3 RV -, ROV IVHBICFIEKPIY, ¥
HIZ 2 DOXEMEBENS I, NS IDZ2EA TV, Fre. 11 1cHBT3
NS I LT NS II oF &I, Original OFSZNZFh 5.8% & 14.9%,
Variant & 5.6%, 14.2% TH -l -7, Fre. II & Fre.III 2
EINBERDOHTEN&-VH 5, 1875 Original LPS & Variant LPS
DOaAPEWHE. 9 1:3:1 ¥ Na-R, L-ZVko-D-vVIAT -2
BIET VAV IVHhLBRINTHWBIESHLHhICR -, T,
M LPS @ O-HER/REZWEMUSMHE., L-YVen-D-kv /AT M-
3L, B 1:3:1 BAORY-R, XAV IVEBLIEF Y
IV, EHICNS I, NS II »o6HERINTHWB I EHHLLICE ST,

Table 3 2Ltk 512, Kobe PCP-LPS & Kobe W-LPS Ei3E DPS @
Fre. III &, @B LT Va-X, L-7Vea-D-vY AT P-Z,
-y epD-vVIATI-Z, vnvBeLBoOSNVAVIY, HS
DM IVEFATHI, Fre. 111 %2 4 BB <KD 8 (100°C, 45
MUk, BEBRBREESCL YYD YBORE21T- HER. A6
FEEETNBZIOVBIBOI VI DYBLA—OBHELRL. %
DALY YBT3 ENBEHER 1.18 Thoro, T, FEH
WHFs L-ZyenD-kv AT r-RE DYDY AT b~
ZAOFERIX, GLC ML DREL IR, 1:2 Thot, - T,
Kobe PCP-LPS & Kobe W-LPS oz 7&4ix. FEic, # 2:1:2:3 ¥
-, L-Z0e-D-kVIATI-X, D-FYED-D-v U IANT -
BLOEINW IO YBEDVBO VAYIVEFSI MYIVHLERY
NTWBZLHBHELEMIZB -, FH, Kobe W-LPS B3k DPS @ Fre.
IT & Fre. 11T ¥R (Table 3) DHBiH 5. Kobe W-LPS ® O-HE
BEIBEMSHE. A7 M- 3 BlEHL, B 1:1:2:1 BEVOZVa-

-27-



R, RY =X, NOVIVBICFIFEYIY, 612 I, NS II
POEEBRENTVBZEPHLMIZR T, Fre. 11 12753 1 &
NS II & B, 2h*Fh 3.2%, 13.6% Thol,

[IRlz, Hakata P-LPS 35 X7t Hakata W-LPS HiSk DPS @ Fre. III
OEMRE (Table 3)» 5., FWLPS @a P&k, bz, B 8 3:1:
3DFNVa-R, HSZ P-AB LY L-FVED-D-RVIAT -, &
SIHBEDOTVAVIVHSERENTHB IEBHEHLMICE -z, &
7z, Hakata P-LPS Ei3¢ DPS @ Fre. 11 & Fre. III o#84A% (Table 3)
DB & Hakata P-LPS @ O-HiESRSERSHE, L-Yven-D-
RUIANT - 3 B L, BEE 0.5:0.5:1:7 BAOIY /-,
NOYIY, FIFRVIVBIVCEREARZI/VBMS)»oERIATH
B2 & W5 M - T

Table 3 WoimU 7ok 5ic, 1875 Original LPS, Variant LPS, Hakata
P-LPS # X ZfHakata W-LPS HiE DPS ©%F Fre. IV » 5, EFERMEIC
EFOBEEEL o7 D b-ABREE NI, K Fre. CBT 2 hoERS
DERIE 0.1% RETH - foo FEKRERD Fre. W KBTSV b-
AOEEE., 2NFh 4.0%, 42.0%, 24.4% B IO 34.3% Tholto
FJ-. Kobe PCP-LPS & Kobe W-LPS Ei3E DPS ®Frc. IV &, #HfED™
oVE (6.3, 19.40) e PEBOHF S M- (1.4%, 4. )2 EA TV,
covnvigi, BERESSERENcSvT, BEolisorvarvEe
FA—OB8EL2RITE—-ARXy b2EL Lz h S, K Fre. ICEET
3onvBRHFSIYDYBEREL

Hakata W-LPS EB3E DPS » 5 3.8% #856hic Fre. A (Fig. 11 C) &,
RVI-R, NOYIY, FIFVIY BIC S 2 L-FUenD-v
YIANT - 3 BINMSHL 0.6:0.2:0.9:3.4 OBNEILTER, HSH
PHIVESLIEE AS EEMBENC & 2ERUIE. Hakata P-LPS H3E
DPS @ Fre. II ELIL BB 2> iz (Table 3), FH, [
DPS »6#F 6Nt Fre. B (Fig. 11 C) &, Fre. A &H#iv3 e, 2
J-REEMEL, NP3y & AS BREL W, - T. Hakata
V-LPS oREE O-HIFESESEESE 2RIz R B0 LPS TH 35,
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L —F#D LPS ZF (Fre. A OELSERXTH %) 3, NXo¥3Y,
FIRBIV, RU-ABIC N »HEE O-HERESEMNHZE
DI EMBPEEICR T, T, B0, Fre. B & Fre. A & B
THEIY-ASEMBEL, o, NOHIVE S BRELTWRED
Ehb, 2hb 3 EOEBRSRF IOFPIVENSZ NIV EDOY
D OEENTEBNCEET S I EBHLMICB T,

O1 2 USEf P1418 (Ogawa) & P1418 UV-601 (Inaba)® DPS > 51§
Btz Fre. 11 & Fre. 111 oB W 3RS O57 N -2 (Table 3) »
5. M LPS @ O-MEBERESEAHEE, L-YVeo-D-v2 AT M-
3L, 1822 BAONROAYIVERIFABIVICIOBRINT
WBZ RSB, FERICED, 20 2 o0ERSE, 1875 Original
LPS, 1875 Varinat LPS, Kobe W-LPS # L ¥* Hakata P-LPS @ O-#iE
BRIBABIHDEETS IHHELSPIIB oI, NOYVIVEFRIF
3wk, Inaba BT CO&%E> 1875 Variant, Kobe ¥5 LT Hakata
Mo LPS s PEEFLEHI 3z, 2Ry CHFEID
2 OOEESTBENCHEESH B L 2RLTV3LOEEbh3, $i,
1875 Original LPS, 1875 Variant LPS, Kobe W-LPS iwRHixhiz NS I,
NS II. Hakata P-LPS =& &N Twic AS, B I I o6DE LPS it
BlegGEhTnhkey /-2, edHio, & LS © O-iiFEEES#EH
EMIcFEETB3CLBHEHLDICE T, O1 2 LS LPS o 7845
W, EBo, BN 13 o va-Re L-FVen-D-kyvIAT M- h
HEREN T B, 1875 ¥k, Kobe # 35 L ¥* Hakata # LPS o 7ix,
01 2 LSE LPS oo 78 2R T 3BRyolbic, 2hZEhn, N
aAYIY, D-FYRO-D-RY AT - NI OVE, BIUHS
HbP-REEATHEYD, Ol aLSE LPS maPrRBR3iEE2E-
ZEMHEHEMIZZ T, 1875 ¥k L Hakata #ED Fre. IV » 51, O1
QJVSHE LPS OBBROTHB 7N b-ABKHENLH, C BF2E
> Kobe ¥R LPS W7D b-ABEFATWEP oI, W-T. 7VY
F-RE, a2 LSEOmEREN 01 BEHCEBEESL oW EHH
Blahic, Fh, Th2XFI3H0FHEL. AES Bl HiES
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nctnsd,

£ 5 8. LPS O FFIYNHEEBF MY IL-FUPH2UILPIRFTLESR
PKEl

LPS &, KDO Lo VEBBRERNEFINELEBHBEREDY v
BE2EATHWEOT, FFYVREBFMNIIL-BYPOULPIFSN
BSEKE) (SDS-PAGE) oW\ T ., D BB~ GEIT3, B|BREE®RO
HUYPOYNVPIFF 60 LPS Biooktiise Ui, sk, &=
DHRE - Yy TREERTIBHAVShTHRY, FRAKTREREC
BILCHETOMES -1 [70], U U, FE. Tsai & Frasch [70]ic
v, BIUEB - Vv 7 REBEOH 500 FORE L FORELEBENEH
F X, HIE. SDS-PAGE &, LPS O FEELZ2RE T2 . 00EERR—
ERELRZoTWV3B, AERTIT, SDS-PAGE 21752 ki, & LIPS
Dy FREERRE LI,

O1 2 VS8, 1875 ¥k, Kobe # ¥ X T Hakata ¥koD& LPS o SDS-
PAGE D#§R% Fig. 12 IoiRUic, MNEICE, S B LIPS &L T Salmo-
nella typhimurius LT2 LPS, &7/, R B LPS £ L T Salmonella minne-
sota R595 LPS ZRwic, Fig. 12 ¢k, LIBHEE. THEVBETH
D, TATREESTHFREBPELE S,

Fig. 12 lane A WiRUL ¥tk S, 8. typhimurium LT2 EO—KRY S
LISHMIEI 0 LPS 12, LPS O-HIRRESEAISES 0¥EL B (re-
peating unit, Fig. 2) O OHEBL K S L H{ D heterogeneity »8
FETB D, A—Hdro5oBEL I LPS b0 TH R SREE 2R T
OMBBETH Y, SDS-PAGE loBWT, TNHD LPS »SRERIROS
BONY FPB8ENn3([72], Fi, Fig. 12 lane J IRL I XL ST,
LPS ZHEBH 2/RBL. YVEF Al 3 F0 KD0 SiEAL -MEs
#Wi&E%2¥> S. ninnesota R595 LPS [73]¢lx., LEED & 578 heteroge-
 neity QD &N, SDS-PAGE ok, [ LPSIR{ESFRAN-B— N
YrReELTHEBENns[74],

-30-



Rm 0.43

i
Rm 0.47 — '_\Rm 0.45
*— Rm 0.61
Rm 0.74—
Rm 0.82—
<— Rm 0.89
*— Front

Fig. 12,  SDS-PAGE analysis of LPS isolated from each strain.
Samples of 2 ug were analyzed on SDS-PAGE except as noted.
Lane A, S. typhimurium LT2 LPS; lane B, O1 V. cholerae NIH 41
(Ogawa) LPS; lane C, O1 V. cholerae 569B (Inaba) LPS: lane D,
Hakata P-LPS: lane E, Hakata W-LPS; lane F, Kobe W-LPS; lane
G, Kobe PCP-LPS: lane H, 1875 Original LPS; lane I, 1875 Vari-
ant LPS; lane J, S. minnesota R595 LPS, 4 ug. Detection of
LPS is performed by silver stain.

Fig. 12 lane B & O1 a2 LS#& NIH 41(0gawa) LPS, lane C i O1
2 LSE 569B(Inaba) LPS @ SDS-PAGE = #5132 ikEI N4 -V % RU Feo
01 aLSE LPS X, 70V b2-h-lo34 258 Re) 0.47
MEC7o-FEAY FRHEShED, Ro 0.82 {435, 1., Ogava
OIBE R 0.74 HECZ2NENAY FHABEBENEOBTHY ., 5. ty-
phimurium LT2 LPS @ SDS-PAGE (lane A) icHWWTEIR X hiI-fEBRD
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RY FIRED bEhb o, T8bS5, 01 2 LIE LPS i, §. typhi-
murium LT2 LPS @ X 55— 5 LEEHEME LPS & KBl T, hetero-
geneity BB VI EBHEHEMICE Tz, T, O-HIESESENE2
RIEUI: O1 2 LSE R-LPS @ SDS-PAGE ©ix. Rm 0.47 {HEDN Y
FORHEETBEZEHABSDN-TI LY EREShTL3Zeh s, O
1 2 VS8 LPS ® SDS-PAGE lobnelE SNl R 0.47 AEONY
Fid, O-HERESEEE, a7BI0VEF A »5R3 S B LS
BACHHEL, —75. Ra 0.74~0.82 {HED N Y Fid, O-HEERLE
BIFEE T2 RIBL I LPS BRI bDLEASNS, 1875 Ori-
ginal LPS (lane H) ¥ X 1875 Variant LPS (lane I) oikEh & -
i, O1 2 VS Inaba LPS (lane C)@2n EIEEICEHLIL Y, B
LPS » 51 Rm 0.434H3L & Rm 0.82 {HEic 2 DONRY FHEEI NI,
%7z, Kobe W-LPS (lane F) @@k@h/s4->1X., O1 2 L SH Ogava LPS
(lane B) WHELIL T Y ., Z& LPS it SDS-PAGE =% Rm 0.45, Rm 0.74
B LY Rm 0.82 fhEE#xh3s 3 >OBDI-HEExhiz, Hakata P-
LPS (lane D) » 5k, O1 2 5B (lane B, C), 1875 #k LPS (lane H,
I)% X ¢ Kobe V-LPS (lane F) DH& & F#E. Rm 0.47 & Rm 0.82 fHE
w2NFANY FHBHESAMBIS, Re 0.55~0.66 ohFcbrO-F
BV EBSHH SN, —7. Hakata W-LPS(lane E) & Kobe PCP-LPS
(lane @) » 51k, Rm 0.74 & Rm 0.82 T 2 »oONRY FRKH S
Fodd, HID% LPS EEE SNt Re 0.43~0.47 FHEO A Y FHSEHTE
B,

£ 4 WmeHshIz Uk 312, Sephadex G-50 2R b 757 4 -
BT, 01 2 LSE, 1875 #, Kobe ¥- % L% Hakata P-LPS » 5
TEL I DPS 5, 27BESLRO-HEBERESEASEES (Fre.
1) & 2 PEi% (Fre. 111) 5% 51358, Kobe PCP-LPS#5 & 0° Hakata W-
LPS Bk DPS 5k, Fre. II X 6N (Fig. 10, 11), 7 SDS-
PAGE iz dH LR EBZERBE N, O-HEBESESENELZE
- LPS IS#H% 93 R 0.43~0.47 {EDONY FIix, 01 2 LSE LPS
(lane B, C), 1875 i LPS (laneH, I), Kobe W-LPS (lane F) & LTt
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Hakata P-LPS (lane D) T ¥ N t-H5, HakataW-LPS (lane E)# L T
Kobe PCP-LPS (lane G)b & XM T E B hotco T bS5, SIS-PAGE
3510 CH . Hakata W-LPS & Kobe PCP-LPS 1 O-EISE SR 2
RIBLT- REL LPSTH3 = EBSRENI,

%8 6 ffi. LPS ZHEMAERT OMMMIcE-3< V. cholerae bio-serogroup
Hakata b5

BB, BE. LPS OfBE L U Tid Vestphal &7z /- -
KiE[21] B LT Galanos @ PCP ¥k ROIMBBMBILEE ATV B,
LdPL., INSOFECLS LPSOFBEICE, BREODBONERY S
AOEKH2Z2ET 3D, ZL OFADTBHECEZTHGED 5 LPS 28K
BT 2 DR FERICHHETH 3, HE, AMES (56,5711, LPS 2H
Hisz ek, HiEdoERE LPS SHER2EHEICHET 35 GR
AR 2R L 7o, o, AEH W, LPS SHSBoOEMBRIC K2 E
CALREDBOMED» S, FEZETUABHEZILDYNVERS, K
BE S L TN DR CRE DGR Y £ 07D LEEEEICER L .
ME OEELEICE T3 REOFAK 2ERIL T3 [56,57],

V. cholerae bio-serogroup Hakata &, Fig. 1 ol zk 3z, O1
aALSE® 3 >0 O-HEEF (A-B-C)D>5 Inaba AF C 2H-<T
W3, o7, BEEX, TEHEET A 2RCHLWHT, MRV
SEM{F & Inaba ATFIMIFICEEL . MIEFAIC Inaba B O1 2L
B LTR-TBBENE 230U ES D B, HEGHRERSE
MEzZIRELTW3, FERTE., IhsoHEBEERROROEL T,
BEFEEZANT, BECSOWTHEEYX i 31 $koFE O LPS SH
BOWERMR2REL ., 2IcESEESER2T > edbic, FEE 01
aVIEE OB ZRAT,

v iz V. cholerae bio-serogroup Hakata 31 #kd > 5., 22 KRR
Bh¥kKkTdh, Boo 9 BRI, 74VEY, N FSFawva, A
VE, Kb FLErSWMAShIARBERETHB, hbsokiE, &
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Table - 4. Sugar composition of the polysaccharide portion of V. cholerae bic-serogroup Hakata LPS jsolated by simple rapid
method (pg/g wet cell)

Glc Gal Man Fru Hep GlcN GalN PerN QuiN ASa)
Isolated from environment

NQ-1  (estuarine water) 282.6 - 47.7  334.8 210.8 21.6 - 29.4 61.8 402.4
NQ-2 u ) 249.,1 - 47,7 316.8 173.2 25.0 - 28.8 68.2 343.3
NQ-3 ( " ) 362.1 - 38.1 211.0 242.2 31.2 - 13,9 47.6 663.0
NQ-4 ( " ) 256.9 - 39.9 212.5 239.2 42.6 - 23.0 82.0 633.5
NQ-5 ( u ) 197.0 - 30.6 238.0 174.1 25.4 - 27.0 57.8 328.8
NQ-6 ( " ) 261.9 - 32.8 230.0 177.9 22.2 - 26.2 54,2 340.7
NQ-7 ( 1 ) 209.6 - 36.9 268.0 189.2 27.7 - 31.2 66.6 455.7
NQ-8 ( " ) 251.1 - 42.5 258.8 220.6 33.9 - 33.7 78.9 455.8
NQ-9 ( " ) 339.7 - 30.4 261.1 214.5 24.8 - 19.5 57.5 522.6
NQ-10 ( n ) 297.7 - 41.7 231.6 250.2 22.2 - 30.2 95.1 588.0
NQ-11 n ) 342.4 - 39.4 265.9 262.9 18.2 - 21.1 68.2 674.0
NQ-12 n ) 442.7 - 46.4 274.2 249.6 31.6 - 30.4 93.6 569.4
NQ-13 u ) 245.0 - 34.3 256.8 190.4 23.5 - 32.4 59.4 379.1
NQ-14 ( u ) 235.9 - 39.2 264.0 211.3 26.5 - 32.8 64.5 408.2
NQ-15  ( [l ) 251.8 - 42.7 271.6 214.0 33.6 - 37.5 82.5 473.4
NQ-16  ( " ) 223.7 - 35,7 264.4 181.4 28.4 - 33.1 69.9 476.3
NAHA-1 ( river water ) 274.6 - 46.5 286.0 241.9 28.9 - 36.6 83.1 559.0
683-85 ( 0 ) 276.4 - 41.7 243.2 196.5 21.1 - 24.5 64.3 369.4
F-C1 ( sea water ) 222.2 - 35.5 202.4 181.2 25.4 - 34,0 63.0 400.3

00-C1 ( sea water ) 323.1  152.8  46.9 272.0 215.

5 33.8 8.2 37.5 79.6 470.2
0Q-C3 n ) 330.0 155.5  47.7  212.8 204.0 51.9 7.8 42.7 102.5 466.6
487-85 " ) 377.9  177.8  47.5  234.0 218.4 39.9 9.3 35.7 81.3 453.2

a) AS, unknown amino sugar. Abbreviations: Glc, glucose; Gal, galactose; Man, mannose; Fru, fructose; Hep, L-glycero-D-
manno-heptose; GlcN, glucosamine; GalN, galactosamine; PerN, perosamine; QuiN, quinovosamine. NQ-1 to NQ-16 .strains were
isolated by Nagoya Quarantine Office.  NAHA-1 strain was isolated by NAHA Quarantine Office. 683-85, 'F-C1 and 487-85
strains were isolated by Fukuoka Quarantine Office. 0Q-Cl and 0Q-C3 strains were isolated by Osaka Quarantine Office. A1l
neutral sugars except fructose were determined by gas-liquid chromatography {(GLC) using program 1 (Table E-5) as alditol
acetate derivatives, as shown in experimental part. Fructose was determined by GLC using program 1 as O-acetyl-O-methyl-
oxime deterivative. All amino sugars were determined by GLC using program 2 as N-acetyl-alditol acetate derivatives.
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Table 5. Sugar composition of the polysaccharide portion of V. cholerae bio-serogroup Hakata LPS isolated by simple rapid
method (pg/g wet cell)

Glc Gal Man Fru Hep G1cN GalN PerN QuiN As?)
Isolated from imported foods
772-82 ( Shrimp ) 228.6 - 39.9  268.0 174.6 25.2 - 29.4 72.4 309.1
TQ-C1 " ) 199.2 - 33.0 248.8 192.1 25.6 - 25.1 55.4 317.1
TQ-C2 (cuttlefish) 197.8 - 31.7 201.6 171.7 18.6 - 25.7 46.7 431.6
TQ-C3 " ) 346.1 - 45,1  181.7 242.5 16.3 - 17.9 70.9 682.6
T0-C4 ¢ 4 ) 328.0 - 43.8  159.6 242.0 31.4 - 18.0 73.6 627.8
TQ-C5 ( u ) 204.0 - 28.6  193.6 202.3 18.7 - 37.6 56.5 423.1
KQ-Cl ( " ) 137.8 - 21.5  171.0 142.1 20.7 - 24.5 60.3 237.2
KQ-C2 u ) 236.8 - 30.9  218.0 169.6 24.6 - 26:3 63.3 352.4
0Q-C2 { " ) 205.5 - 37.6 172.8 199.5 12.1 - 21.4 42.2 429.1

a) AS, unknown amino sugar. Abbreviations: Glc, glucose; Gal, galactose; Man, mannose; Fru, fructose; Hep, L-glycero-D-
manno-heptose; GlcN, glucosamine; GalN, galactosamine; PerN, perosamine; QuiN, quinovosamine. TQ-Cl, C2, C3, C4 and C5
strains were isolated by Tokyo Quarantine Office. KQ-Cl and KQ-C2 strains were isolated by Kobe Quarantine Office. 0Q-C2
strain was isolated by Osaka Quarantine Office. 772-82 strain was isolated by Fukuoka Quarantine Office. A1l neutral
sugars except fructose were determined by gas-liquid chromatography (GLC) using program 1 (Table E-5) as alditol acetate
derivatives, as shown in experimental part. Fructose was determined by GLC using program 1 as O-acetyl-O-methyloxime deri-
vative. A1l amino sugars were determined by GLC using program 2 as N-acetyl-alditol acetate derivatives.
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Table 6.  Sugar composition of the polysaccharide portion of 01 V. cholerae LPS isolated by simple rapid method
(ug/g wet cell).

Glc  Gal  Man  Fru  Hep  GlecN  GaIN  PerN  Qui as?)

01 V. cholerae NIH 41 {Ogawa) 231.0 — - 164.0 153.0 48.0 - 231.9 118.5 -

01 V. cholerae 5698 (Inaba) 224.5 - - 158.2 150.4 47.5 - 219.6  115.2 -

a) AS, unknown amino sugar found in Hakata P-LPS. Abbreviations: Glc, glucos; Gal, galactose; Man, mannose;
Fru, fructose; Hep, L-glycero-D-manno-heptose; GlcN, glucosamine; GalN, galactosamine; PerN, perosamine;  QuiN,
quinovosamine.  All neutral sugars except fructose were determined by gas-liquid chromatography (GLC) using
program 1 (Table E-5) as alditol-acetate derivatives, as shown in experimental part. Fructose was determined by
GLC using program 1 as O-acetyl-0O-methyloxime derivative. All amino sugars were determined by GLC using program
2 as N-acetyl-alditol acetate derivatives.



* 8 M, BER - BHicHBEixh, Ol 2 VSHE O-HEETF A-B-C
OFRET BB 0-VHds XCEBES (91 ko #B i Hakata
W 3 RFMmE F AFE) 2EAT5 k) Hakata ¥kcH 3
T DR E NIz, Table 4 & Table 5 1o, BFEMFEE LV EikD 6
EESEEL - EEEd kO LPS SEROEERETRL o, SHTEE.
EBE lg NI 2BEROO0ERL2 ug CRUK, WEHXD 19 e
EMERERO LPS SHEROBHERIE. EENCE—TH»Y . £2TOH
o Va-x, RVI-ZX, TV M-, L-ZYEn-D-vyINT
b=, a3y, ROVIY, PIFFIVEICRAEPIOHE
AS) iR E Nz, T, BEBRED S B, RIRRERMC LY ol
iz 00-Cl, 00-C3 ¥ X EREERARRATC Lo S xhic 487-8 @
3 B, LRoBERs oM, 52 b-AeDBOFS I HIVES
ATV,

AEBRIC LY., IN6HOD Hakata BRIk, LPS ZFEBOEMR O LT
3T homogeneous TH % Z L BHSMIZIE -7, V. cholerae bio-sero-
group Hakata &, O-#ET 5% LPS SEROHEER KB L2 B LY
FERICBNT, HSIP-R2HS 2P FIVE2ETBOE 1 I V-7
b, TWHERDZ2EOE 2 INV-TD 2 2OLBEECHETCE R, T,
EBLIN-TLE 2 IN-T2l{OT. FERCHL £ T D Hakata
BiX, O1 2L SH LPS OEBRDTHBNOYVIY, FIFYIVE L
CI7NY b-Re&H, BEEFELE, O1 2aVIEBLT3 e MT
Xz (Table 4, 5, 6) LD L., SHhH6DEEDENIZ, £TO Haka-
ta B 6, YV -2k AS BRHEN, CORTEHEEKE 01 2L
BLRRICRBITEB3 I ePHELIICB T,

% 7 5. Hakata LPS =B ¥ hickfR” I/ BOMEER L Hakata
LPS O-HEHELSEAS OBERT

V. cholerae bio-serogroup Hakata P-LPS R N KFEZ I/
PE(AS) DREETER 21T 1o S O GLC BT BB ORI M TS5 T 4-
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Table 7. Chromatographic behaviors of unknown amino sugar (AS)
present in V. cholerae bio-serogorup Hakata LPS

cLc?) b)
i B c TLC
Standard materials
Xylose 1.00 1.00
Mannose 1.00
Glucosamine 1.00
Perosamine from 1.38 1.85 1.07 1.34
01 V. cholerae ’ ’ ’ )
Unknown amino sugar 1.38 1.85 1.07 ndC)

(AS) from Hakata LPS

a) GLC, gas-liquid chromatography : retention time values of
alditol acetate derivatives relative to that of each standard
material using (A) ULBON HA-54 capillary column (0.24 mm x 25 m,
150-230°C, 2°C/min), (B) 3% ECNSS-M column (3 mm x 2 m, 150-190
°C, 2°C/min) and (C) TABSORB column (3 mm x 2 m, 160-210°C, 2°C/
min). b) TLC, thin Tayer chromatography on avicel plate with
the solvent system, butanol/pyridine/water/acetic acid (6:4:3:1,
by vol.) ¢) nd, not detected by ninhydrine reagent.

(TLO o BT MR %2 Table 7 IZiRL Foo AS 1. %470, ERInk4HE
(10M B8 - 90°C - 15 4 HBWIT 20 PY I A OBEEE - 120°C- 1 B
%o Dowex 50 (') A AV H O b 757 4 -2 & o ks
WWHEEN, o, T BTV ERY YREBEBTREBLE -1 2
&EE#Q\*ﬁﬁ?%%k%bﬁtoL#UJS@%?@%»%%%
2, BrOASLE2HOE GLC HFicsune, 01 aVSE LPS » 56
DEEL IeNpYIvozhe, 2L A—OEMNEEE~—E2TL .

Fig. 13 & Fig. 14 1o, FBEFLOE, EXBAEFITIEZT P U ILS
AoTExd3ciicky, 1 M2ERBEHLL AS OF27EF7 0
([1-2H1EE) /WA D GO/ s 3TN R -2V 2R T2, AS @
FTEP e F N ([1-20]EZBE) FEE 0 EI-NS HHics s g-2i,
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O1 2 LSH LPS ROV IVDOZNLIZEFE—THY., 4-73
ETHZ BT n/e 280 2InbhH5FEHINS n/e 47, 229, 187,
169, 121 DA F2 TS A0 b, Floy 4-PIVAB-IFTFVET
HBZeRmAT nfe 230, 158 InbohH6F/EXNB /e 170, 128
HLU e 116, 98 BEDHFAFV TS5 AV b BBB S NI Fig.13),

- SB
8s fHDOAc "
€@ 302 -
_________ AcO ?H 6
230 -
_________ Ac0 i:H 8
158 -
a4 Ho-WiAe 289
127 87 HC-0Ac
......... PR |3
60 15 CH3
48 169 187 .
229 Perosamine
4
7 114
20 145 2893
154
L 247
o ' ol b e
- 4 | T v T
50 188 15@ 260 25@ 309 3s@ 409
m/e
lnn @5
98
8@
unknown amino sugar AS
(Hakata P-LPS)
cad 127
187
404 6@ 169
va 229
114
-~ 14S I
289
158 247 l
|
I 200
o- | . | b T . . ,
59 1080 15@ 209 250 300 35Q 400
m/e

Fig. 13. Mass spectra of peracetylated derivatives of perosamine from 01 V.
cholerae LPS and unknown amino sugar (AS) from V. cholerae bio-serogroup Hakata
LPS in EI-MS. The condition on GC/MS analysis; program 4 in Table E-5 shown in

experimental part.
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F1z, CI-MS HflcHBTH, NDYIVEEBOINY P ETRL.
AP R AB-IFARIYARY-ZADFRETEF N ([1-21] ER)FEE
OFFAFY MICHE TS ne 377 () BLUZhroFEEIND
/e 335, 317 BEDBAFY 75V XY bRz (Fig. 14).
—Ric, RREEETBABHOPI/EZ, -7 ka3 nid

37
CHDOAc
ga Ac0-CH
AcO-CH
HC-NHAc
584
HC-0Ac
CH3
484 (M=376)
Perosamine
377(M+1)
204 L
33s
8L . r “ r - ; e e T
Sa 1208 150 208 258 308 35@ 409
m/e
Iv1%]
X 3n7
80
unknown amino sugar AS
(Hakata P-LPS)
684
484
377
29+
. : : — 22 b ,
50 109 15@ 2ea 258 30@ 356 499
m/e

Fig. 14. Mass spectra of peracetylated derivatives of perosamine from 01 V.
cholerae LPS and unknown amino sugar (AS) form V. cholerae bio-serogroup Hakata
LPS in CI-MS. The condition on GC/MS analysis; program 4 in Table E-5 shown
experimental part.
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N-PYfbrnca (58], O1 2 VIE LPS w&thaxavIvd
ZOHMcbNT, NI vo 4 1073 8T 3-deoxy-L-glycero-
tetronic acid Xy P b nTwv5[15,16,17], TP I FES
X, BShAKARE(LOM 3BER - 90°C - 15 M LW BB h, 73
EPERET 2D, 01 2 V3H LPS ooy 3 vk, BiksBEEo
Dowex 50 (H") A AVR|I 2 b IS 7 4-0BWVT P I EEDCY
Exh, Fik, TIC tRoVERFUVEETRET3 LD TER, L
UL, AS . BIAKDBEED Dowex 50 (WA A VBRI M S
T4 - k) PEEESICOE SN, £, TIC LB TYE FYVE
EeEBLEWERY, Ol 2 VLSE LPS oDy IV 2 RER - ER
ZIRLTce UL, &S OFE7EFVEEEO GLC B LT GC/W o
B s HRE, 01 2VSH LPS BkoNay3zy o -7eF -7
WI b= 7eF-rFEEOZNEFA—THoI XY, AS X N-
PEFIN - ROV IVTHBIeBFHEINI,

AS o N-BREORE L, Hakata P-LPS @ O-HEFESEAEH O
&2 WHTT B 72w, Hakata P-LPS @ O-polysaccharide (5 4-1 @
Fre. IT 12f¥92 LPS oS EEED) 2> T, NMR X% b Lo @l
EEAFIMEDF 21To0, B LT, 20 O-HEHSESMEAN
. EWK, linear (122) linked 4,8-dideoxy-4-(N-3-deoxy-L-glycero-
tetronamido) - o -D-mannopyranose =X VMR Eh T3 Z L BHLH
EhTwsd 01 2 VSE LPS [15, 16, 171> SHBL - O-polysa-
ccharide (Fre. ID) 2wz,

O1 aVZHE LPS » 688 L 72 Intact O-polysaccharide @ '3C-
NMR 22 b b (Fig, 15)¢lX, LPS @ O-HIRGELSBEEOETEHRY
2HMT3  4,6-dideoxy-4- (N-3-deoxy-L-glycero-tetronamido) - a -D-
mannopyranose @ homopolymer IZHR T3 10 ZOFENI I L, 2
PAYTHECHET 2 HREOFB I uBHB s NI, ZoBRE.
Kenne % [16,17] # & ' Redmond DE[15] L BL —F|L Tz, Y
TFNALEY 7 ME. -2 38EEB X0 C-H By 7V Y 7 EH (Jc-n)
% Table 8 IR T, B Y FIVOREIX., Kenne 5[16,17]# LT Red-
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Fig. 15. 13C-NMR spectrum (67.80 MHz) of the intact O-polysaccharide
of 01 V. cholerae LPS. Sample was dissolved in D20, and chemical shi-
fts were reported downfield from internal 1,4-dioxane (67.40 ppm).

mond DIME (11 TIT>1zo Perry SDFEEMSIICX D N-B7 >
WBEL Iz O1 2 US& LPS @ O-polysaccharide (N-deacylated O-
polysaccharide) ©i&, N-7 Y VETH 3 3-deoxy-L-glycero-tetronic
acid DRFRIFEFI=Hk 33 178.20 ppm (C'-1:-NHCO-), 69.82 ppm (C'-
2: >CHOH), 36.80 ppm (C'-3: -CHp-) #5 L7F 58.69 pom (C'-4: ~CHoOH)
DEI T FVIEHEEL . perosamine homopolymer backbone =5k d 3
6 ZOHWNI T FNHBHBIE N (Table 8), Fi:. N-deacylated O-
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Table 8. 13C-NMR shifts of the intact and modified O-polysaccharide isolated from 01 V. cholerae LPS and V.
cholerae bio-serogroup Hakata LPS

Chemical shifts

Carbon atoms 01 V. cholerae

Intact N-deacylated N-acetylated Hakata intact
0-polysaccharide 0O-polysaccharide 0-polysaccharide 0-polysaccharide

ppm (splitting, Jc-y Hz)

{Perosamine backbone)

c-1 101.52(d, 174.1) 101.55(d, 174.2) 101.34(d, 174.1) 101.33(d, 174.0)
c-2 77.99(d, 150.9) 77.60(d, 152.0) 77.88(d, 150.9) 77.86(d, 152.0)
c-3 68.30(d, 43.0) 67.89(d, 40.8) 68.67{d, 38.6) 68.67(d, 40.1)
Cc-4 53.76(d, 142.2) 54.77(d, 145.5) 53.91(d, 147.6) 53.91(d, 147.7)
C-5 69.07(d, 43.0) 69.32(d, 39.6) 69.33(d, 40.7) 69.33(d, 40.8)
C-6 17.64(q, 127.1) 17.66(q, 127.8) 17.63(q, 127.4) 17.64(q, 127.8)
(N-acyl group)
3~-deoxy-L-glycero-
tetronic acid
c'-1 178.20(s) - - -
c'-2 69.82(d, 47.4) - - -
€'-3 36.80(t, 127.3) - - -
C'-4 58.69(t, 141.6) - - -
acetic acid
ch-1 - - 175.56(s) 175.52(s)
cr-2 - - 22.98(q, 128.5) 23.00(q, 128.9)
Abbreviations: Jc¢-y, C-H coupling constant; s, singlet; d, doublet; t, triplet; g, quartet. Samples were

dissolved in D20, and chemical shifts were reported downfield from internal 1,4-dioxané (67.40 ppm).



polysaccharide % Lideritz 5®FE[27]T¢ N-7EF Lz O-po-
lysaccharide (N-acetylated O-polysaccharide) @ *SC-NMR AXZ b
J (Fig.16) Ti&. perosamine homopolymer backbone ICHIET 3 6 HdD
VoM, N-PeFECHETS 175.56 pen (C"-1: -NHCO-)
& 22.98 ppm (C"-2: -CHa) D ¥ &+ H3EREI & iz (Table 8), Hakata
LPS » 5§88 L 7= O-polysaccharide @ !SC-NMR A& b (Fig. 17)
. 01 a2 VSE® N-acetylated O-polysaccharide ®Zh LE—T

£
YTV [P T Ty ‘ TR
200 190 180 110 i(:O !bO ldO 130 1.:‘0 110 190 90 80 70 &0 50 40 20 20 [¢]

ki WWWWWWWMMM *\’"M i &WWM\W{W

.......

Fig. 16.  13C-NMR spectrum (67.80 MHz) of the N-acetylated O-polysacch-
aride of 01 V. cholerae LPS. Sample was dissolved in D20, and chemical
shifts were reported- downfield from internal 1,4-dioxane (67.40 ppm).
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Fig. 17. 13¢-NMR spectrum (67.80 MHz) of the intact O-polysaccharide
of the phenol-phase LPS isolated from V. cholerae bio-serogroup Hakata.
Sample was dissolved in D20, and chemical shifts were reported down-
field from internal 1,4—d1‘oxane (67.40 ppm).

» Y ., perosamine homopolymer backbone WHI¥ 33 L Bbi 3 101.33
ppm (doublet, Jc-u 174.0 Hz, C-1), 77.96 ppm (doublet, Jc-u 152.0
Hz, C-2), 68.67 ppm (doublet, Jc-u 40.1 Hz, C-3), 53.91 ppm (doub-
let, Jc-u 147.7 Hz, C-4), 69.33 ppm (doublet, Jc-n 40.8 Hz, C-B)
B LY 17.64 ppn (quartet, Jc-n 127.8 Hz, C-8)DF T F >k, N-
PeFEichE Tz eBbhs 175.52 ppm (singlet, C"~1: -NHCO-)
& 23.00 ppn (quartet, Jc-u 128.9 Hz, C"-2: ~CHs) D&/ F )b ol
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Xijz(Table 8), &/, Fig. 18 & Fig.19 WiR¥ & Sic, Hakata O-
polysaccharide & O12 L SE® N-acetylated O-polysaccharide @
H-NMRANXZ P VS ELEBLTHY, tdexayIvo 6 HoXF
LV7obYy BIC N=-7eFNEOAF VT YicznTnBkT S
1.06 ppm (broaddoublet) & 1.91 ppm (singlet) DT 7 F LHEEIE .
12, 5.02 ppm (broad singlet)i2 7/ 2-7 by OITFIHBRDH

nic,

A

AR e A At et e L L s et e e Lt s Faata it aa s e is ] rvTrrrrnTrrrrrTmTrrpﬁrrm[r
7.5 7.0 6.5 5.0 5.9 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.9

Fig. 18.  lH-NMR spectrum (270.05 MHz) of the N-acetylated 0-polysa-
ccharide of 01 V. cholerae LPS. Sample was dissolved in D20, and
chemical shifts were reported downfield from HOD-signal (4.65 ppm).
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Fig. 19. 1H-NMR spectrum (270.05 MHz) of the intact O-polysaccha-
ride of the phenol-phase LPS isolated from V. cholerae bio-serogroup

Hakata. Sample was dissolved in D20, and chemical shifts were repo-
rted downfield from HOD-signal (4.65 ppm).

Bock & [59,80] X, ANF VLS -RIER2HEFEH>EZL OFEED 13C-NMR
AN PV EFEL., 77 R-ORBBFLARBEFEROAY TV VI E
BiJoi-n) 28U R, a-722- (227 U 7PN B-D) O Jei-us
X 170 Hz gigTHy, B-7/2- (ZHF Y v JUH-1) ©oZnix 160 Hz
HittcH»3 L 2WHLMICU I, Hakata O-polysaccharide @ Jci-u1
& 174.0 Hz ©H Y9, O1 2 V' SE @ Intact, N-deacylated 35 L T* N-
acety lated O-polysaccharide ®Z# L IZIEFF—TH -1 (Table 18),
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Flro. H-WMR A2 bV (Fig. 18, 19) o7/ v-EHigicgEl s iz
broad singlet (5.02 ppm) @Y ¥ F W&, o-D-manno-pyranosyl ¥&&
OFPI7R-70 M ICFERNSL0BlITHB I h 5, Hakata # LPS
OO-NBERESEAHEZER T2 S & o-FuTHa I RS h
T2o

O-MESELSEAUEHOEERSH linear 12 linked 4,6-dideoxy-
4- (N-acetamido) - a -D-mannopyranose = L V@R sNhT3 Ola L
B N-acetylated O-polysaccharide 23%fHe U T Hakata O-
polysaccharide B89 % X F Wb HT ¢, GLOC B 2 FR5RE 20.6
e 152 e Ths 2R T 1,2, 5-tri-0~acetyl-3-0-ne-thy 1-4, 6~
dideoxy-4- (N-methy lacetamido) - [1-2H] -mannitol D X 4 >V ¥-» & 18.1
SIS T3 1,5-di-0-acetyl -2,3-di-0-nethyl-4,6-di-
deoxy-4-( N-methylacetamido)- [1-2H]-mannitol D ¥ -2 M iz,
ENFNOIAANY bIvE Fig.20 & Fig. 21 W&l o, 1,2,5-tri-
O-acetyl-3-0-methyl-4,8-dideoxy-4- (N-methylacetamido) - [1-2H] -man-
nitol @ CI-MS fhcld, FFAFVICHE TS /e 363 (M) 2N
PHFEENG w/e 303, 81 DEA TV TIT AV FHBRES N, &
iz EI-MS ©Wi& 1,2-di-0-acetyl-3-0-methyl-4-deoxy-4- (N-methylace-
tamido) THB Z & 2RT we 275, 233, 190, 130 ¥ X8 5-0-acetyl-
4,6-dideoxy-4- (N-methy lacetamido) TH3 Z L 27T wn/e 172, 130,
112 BEOBAFY 73Xy FHEHES NI Fie. 20), FEEC, 1,5-
di-0-acetyl-2, 3-di-0-methy1-4,6~dideoxy-4- (N-mnethylacetamido) - [1-
2H]-mannitol @ CI-MS ©iE, ZPRAFVICHE TS n/e 335 (M) &
2 6B/BESND w/le 303, 205 OFA AV TSI AV P BFES N,
k., EI-MSTIX 1-0-acetyl-2,3-di-0-methyl-4-deoxy-4~- (N-methyl-
acetamido) THB Z & 2R T we 247, 162, 118, 102 B Xt 3-0-
methyl-5-0-acetyl-4, 6-dideoxy-4- (N-methylacetamido) ¢H 3 Z & %R
T wle 216, 172, 130, 112 BEDEA A2 75T A0 P BER NI
(Fig. 21), 1,2,5-tri-0~acety1-3-0-methyl-4,8-dideoxy-4- (N-methyl-
acetamido)-[1~2H] -mannitol & 1,5-di-O-acetyl-2,3-di-0-methyl-4,6-
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Fig. 20. Mass spectra of 1,2,5-tri-0-acetyl-3-0-methyl-4,6-dideoxy-4-(N-methyl-

acetamid)-D-[1-2H]-mannitol in [A] CI-MS and [B] EI-MS.
analysis; program 4 in Table E-5 shown in experimental part.

The condition on  GC/MS

dideoxy-4- (N-methylacetamido)-[1-2H]-mannitol @ GLC ¥l 24
Hibla s k% 6:1 ¢H 9., Hakatalk DPS @ Fre. II (Tabled)lic&Z I
% AS B(7 ®IW-AS/3 BI-ANTI-2)&—FHL T,

LE,

GLC, GC/MS Zp#frds L ¢ NMR BEHTORIES 5, Hakata #k LPS

R NRAEE? I /M) X 4,6-dideoxy-4- N-acetamido)- o -D-
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Fig. 21. Mass spectra of 1,5—d1—0—acety]-2,3—di—Q—methyl-4,6-dideoxy~4—(N~methy1—
acetamido)-D-[1-2H]-mannitol in [A] CI-MS and [B] EI-MS. The condition on GC/MS
analysis; program 4 in Table E-5 shown in experimental part.

mannose (N-7EFNANOYIV)THY, T, Hakata LPS © O-HE
BEFBASE, B, ATP-X 3 BUNHLT 7T €N @ N-7EF
ROV IUH al->2 & U 7 linear homopolymer 1o XL DR Y N
T3 I PP LMIZE -1,
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5% 8 fii. LPS IEEFEERE VLR A N 7 F-V ORGSR

O1 2 V<8, Vibiro bio-serogroup 1875, V. fluvialis 181-86, _Y
cholerae bio-serogroup Hakata & LPSOSRFEERHMR 2 %5t L i-, Table
9 WRLcESiic, O1 a Vo LPS X, XBERIEHBLeL T, 7
SFHVE (C14:0), NFHFHUE(CI6:0), -k FuFrI FFh B
(3-0H C12:0) B LT -k FuFxYF b7 HVE (3-0H Cl4:0) 2 &H.
Fi., LPEOFEMEIB(NF 78 C16:1, 724528 C18:
DEEATWI, In6OEEX, 1875 #% LPS, Kobe #k LPS, Haka-
ta ¥k LPS odbEHis iz, UL, INH6O LPS ¢k, O1 a3
B LPS rLbBiL T, FEEFOREHAES (C16:1, Cl8: ) o ZEMEL . F i,
b Fno®igH5E8 (3-0H C12:0, 3-0H C14:0) OZEMSETFE 2 & HE
Wcedot, X6Hlc, 1875 ¥k LPS & Kobe # LPS i, O1 a L SH
LPS ic& Fha gz, 2hzh 1 & & XU 2 BoXREEEN
HMEZH, EHERIC 01 2 LISELPS L RIEEL rlaifBlm 25> 2
EBHHLEDICE 5T,

1875 Original LPS & 1875 Variant LPS, 7 Kobe W-LPS & Kobe
PCP-LPS k. ZnZIETHLIL gl 2> iz, LdL,
Hakata P-LPS & Hakata W-LPS R DOfERFEAEMICIZ EBEYSHEHENRD
5., Hakata P-LPS i&., Hakata W-LPS Wbkl T £ E o C16:0, C16:1
BEAH, Fo, 3-0H C14:0 SEMBE, o, F iz, Vibrio bio-sero-
group 1875 D7t b VEEE{E» 5 PCP il [201ic X - T/ SHic NL
ik, 1875 Original H3E NL, 1875 Variant H3E NL & &ic. ERIGHS
BelLTcEZEm C16:0, C16:1, C18:1 2&&., Fic, e o VIEHHE
DEEHNEL L EWix ¥, 1875 Original LPS, 1875 Variant LPS & X FE
ISR - e 2 > 2 e BSH LIS R o T,

Frho, BELPS OUEF AN IFR-VOBERERT3 LD AF L
S 2T ER. 7050 5 (EROE Table E-5) 12k % GC/MS
FHRHB LT, FEFERE 35.5 9 Fig, 2 WWRUREI2BRIXANRD b
V52 sYESRE S NI, ZYEOD CI-MS (Fig.22 A) Tk, M+ 2
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Table 9. Fatty acid composition of LPS isolated from V. cholerae, Vibrio bio-serogroup 1875 and
V. fluvialis 181-86 Kobe (%, w/w)

a)

C14:0 C16:0 Cl6:1 €18:1 3-0H C12:0 3-0H Cl4:0 i FA 6
01 V. cholerae NIH 41 13.1 15.4 0.8 0.8 36.0 33.9 - -
1875 Original 17.5 11.8 12.1 9.1 13.6 26.1 - 9.8
1875 Variant 17.5 11.3 13.1 8.1 15.2 23.6 - 11.2
1875 Original NL 2.7 23.9 38.4 31.7 2.0 1.3 - -
1875 Variant NL 4.8 24.1 36.7 27.3 3.7 3.4 - -
Kobe water phase 16.0 6.9 14.1 9.0 10.0 20.8 6.8 16.4
Kobe PCP 11.4 9.2 16.8 11.0 9.6 15.4 6.9 19.7
Hakata phenol phase 8.9 29.8 22.8 13.8 13.3 11.4 - -
Hakata water phase 18.0 15.2 10.0 6.4 19.9 30.5 - -

Values for fatty acids are percentages of the total fatty acid fraction. a) FA, unknown fatty acid.
Abbreviations: Cl14:0, tetradecanoic acid; C16:0, hexadecanoic acid; Cl6:1, hexadecenoic acid; (€18:1,
octadecenoic acid; 3-0H-C12:0, 3-hydroxy-dodecanoic acid; 3-0H-C14:0, 3-hydroxy-tetradecanoic acid.
A1l fatty acids were determined by gas-liquid chromatography using program 3 (Table E-5) as methyl-
ester derivatives after acid hydrolysis in 4 M-HC1 at 100°C for 4 hr.
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Fig. 22. Mass spectra of the partially methylated and acetylated derivative of
reduced-1ipid A backbone isolated from V. cholerae Hakata W-LPS. [A] CI-MS. [B]
EI-MS.  The condition on GC/MS analysis; program 5 in Table E-5 shown in expe-
rimental part.

Y92 rEbh3 n/e 581 oA F YIS0 A b eEPEN_RET
HBZLRTT n/e 288 DAFYTSH AV PHBHESN, i, El-
MS (Fig. 22 B) ¢, EPER/VavIVvo_BETHBILB2RT
n/e 535, 503, 288, 276, 256 DEA AV IS AV M, B IV 16
e N a3V ZBRCEBNR ALY IS AV 64THB w/
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e 218 HEEEx NI eh S5, EYEIEX LPS QUL R A RNy ZR-vic
HKT3 196 8 Y Na¥ I Y LadIo b-LORAFL « PEF
WHEEEAEL, T8RS, Tho6DF LPS DUYEF A Ny ZH-
Vi, —fB7 9 LEMEE LPS 0BE[10] LEEE, 126 a0y o
YIVIEBEILRB I EBHELEDIIE I,

-54-



(£ ]

AETE, 01 aVoZE e £BHFEEL2E> 3 BoL 7Y 4 5598 -
RBRL o LPS, o, HETHREEREI TS V. cholerae bio-
serogroup Hakata @ LPS %MD, 2 DLZMMERZ2EBREL .

V. fluvialis &, EF, BN -  EREENRE» SEHZ2BT W
3FRBECTYAcHY., R, BH - REBIIcXy 18 Bo O-HE
B, AfE5 621 kv 14 OERHHBE A TWE, ik, BT
2, V. fluvialis @ 04, 05, 010 &, ZhZN non-01 -7 -
a2 VSEO 041, 039, 06 rHBHIFEHE 2R & LM - MiFEE
BB s ¥nT13 [8], V. fluvialis 181-86 Kobe &, BH - If
i (7] oMmiEZHTFR LY, O1 »5 018 ¥ o V. fluvialis &
LERZHERERES, »o, 01 a VB EBHREE 2B o H
man, V. fluvialis 019 &L THcHB sz, XAKICHB VT, V.
fluvialis 181-86 Kobe % &Z73f - ¥85IL 72 LPS W&, V. fluvialis LPS
OERDTHS D-ZYtn-D-vv /A7 - & vorBofic 01
AVSHE LPS OBEETHBENOYIVEFRIIRFIVEEL I ENH
By, FERILEEMCLHFLOE (k%M 15) CHETER,
Fr., o O-HEETFE Vibrio bio-serogroup 1875 Variant @
O-HERFLA—TH»3 2t HSBHE - T[T X BEShREB, &
WECHBVT, LBEAHCLHEED LPS O-HIERESEASINS ISR
HLLTWwB I EBHEHLMIZE 5T,

O1 a VSHE LPS @ O-HIERESTEAISEERIIX. Fio, 3-deoxy-L-
glycero-tetronic acid W X->T N-7I Wb nicRay3Ivn a(l
—>2) #4& 1L k= linear homopolymer I X VR XN TwWa Z ML N
T3 [15,16,17], 1. AES[19,63]1x, ¥ o>y FEHEE LPS
OBHERZRHA U LER, Ol aVIED LPS 0AAXOYIVER)
FYPIVHEFEETZIIL2RHEL. 20 2 20ERSH 01 aLSH
O O-HBEREHCEEL v 3OTR RV EHEELL, FHRCS
T, 01 a LB e £BHEHK 2> 3 Bov vy F, Vibrio bio-
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serogroup 1875, V. fluvialis 181-86 Kobe, V. cholerae bio-sero-
group Hakata DF S B LPS Iod, CONRDYIVER I FHIVHE
FETBZeDHOMIZE T, i, LPS @ degradation study 12k ¥,

ROVIVEFIFYIVIE, F LPS @ O-HEERESEQESMCTE
ELTWVB3 I eWHL»ICB oI, —Ric, LPS oF-HERFEEE,

O-MERESEASHsoBERC L vRESNB[10], O1 2V
B LPS: oo oFEf o LIS @ O-MERERSEASEBSIcEETSH
BERIE. AOVIVERIEYIVOIRTHBIIEhOH, SO 2 O
HEIR, Prded 01 aVSEEohb60EKk: oRBHERFCH
% QOgava BF B, Imaba BF C ESLcWw3bDEbh3s, i,

FWHAIC LD, 1875 &, Kobe ¥R, Hakata ¥RODE LPS ICRHEnic=
v =R, 1875 ¥k LPS & Kobe ¥k LPS W& hakMEHWENS I, NS
II). X Hakata & LPS oI, BIC N-PEFIN - NV 3
VThHBI LR TELERAEPIOE NS b, & LPS © O-HEE
ESBAUEBMICEETB I PHLMII B ok, BLPS W3 Ih
& DERS OB 5 -k Fig. 1 WBF RSBk SE> O-HERET
6. 1875 ¥k, Kobe ¥k ¥ L ¥* Hakata ¥kDF LPSITFEETB RV /-
Rk, Tho 3 ERoRBREEFeH»3 D o, Fhk, 1875 # LPS

t Kobe ¥R LPS WwRHE S NIREEYWENS I, NS IDIR. WEOHE
HEEF T3 E c2hZiEl . ¥ 510, Hakata ¥k LPS o&cE
N3 N-PRFI e XY I VIX, Hakata HEOHERFTH3 F 1o
H4T3borER SN,

VIVERXRFED—RY D LEBHEEEO LPS T, LPS 1 H#FHy 3
BIO KO BEEL, 203550 1 BLD KO B, AT M- (al-
5) KDO (a2-6") YEF A RurFHK-YoiEaBRicky., LPS 028
BAEVUEEF A SBor2EREL WS [64], Mo 2 B0 KDO X, =
B Lcbdo K0 Fic (a2-4) oF Y FiESTHERICES
LT3 [64], KDO O BIETH S Veisshach ORI [37] ©lX, &
T TIEBMLEE (0.01M BREE - 100°C - 20 )X oT, THh6DF bV FEE
AV E N, SWTHEREL - 2 HF0 K0 OBEa vREBEB-LY

-56-



3% B-formyl-pyruvate BWF AN NEV-VBTCRET S, -, [
FHERMIETIE, LPS ZERD UL R A HH2EET3 D0 OANT b-
REDZ YT FEGRIBTENZnD, 20 5 fucA7 -8Bk
L7 KDO & mono-BiEDIRBET VeisshachdRIGlch 2 BEOHKE R
AT EBHENTNB[65], UL, AES[19,53]1, V. parshae-
molyticus O6 & Plesiomonas B2 £TOVTY ARHHE O LPS

oIk, REREELULT, BRCEETICKDERZITS Veissbach
DG 371 T KO Wi S hizn 2 BHL I, £k, AES[19,
53]1%. Plesiomonas B2 ¥ U FRNEE LPS 0iREEIMK SR
1= KDOD Y Y ELBAEPEET S 2 L2 6mIC LI, ¥ 512, Brade
[66]1k. O12 L =E Ogawa, Inaba @ LPS » &, KDO @ 5 fzbhsy @
k@R iz 5-0-phosphoryl KDOZIRHL T3, BWIRICHEL i
Vibrio bio-serogroup 1875, V. fluvialis 181-86 Kobe, V. cholerae
bio-serogroup Hakata @& LPS 1., ¥ik® Veissbach G [37T1c&
HETho kb, LIPS 2RBCAET3 it XARIGEEE Y. DO
OSFcELT, 01 2 LSE2RUDhor 7y 3B & mgnit
RERUI. £, IhoolPS oRBIKSBEDPCRE NS
AR - FANNEY-VBRIGEBEDE XX, SERKERKER
B kot GC/MS #ric kv, KDO v YEMETFEGTHB Z L BHS»
wizs bz, B LIPS OZEEWHLYEEF A WHX, 4-0-phos-
phoryl-KDOIC L - THEIE XN T VB 2 2BRE XN, 2h b OiERE,

1875 ¥, Kobe ¥ ¥ LU’ Hakata & LPS @ inner core ¥f43ht, Fiib
Uhe—B 5 LBENE LPS OZn B3RPl zEoL 2
RLUTWB, Tixb5, 2ns6d PS Tk, KO o9 i 4-0-phos-
phoryl KDO %%, [N b-X (al1-»5) 4~0-phosphoryl KDO (a2->6")
JEF A NwoR->] OFERKICLY., LPS oBEHEIEVEFR A
Wy 2BEEL. ¥61, —RY S LEHEEE LPS WEETBR LSS
Bk KO —EEgkzREL W3 b0eHBIENB, S0k BiBEC
BT, FEMIEC LY ERET 3 K0 WRER T, -7, BavHk
B3BER{kIc X > T chromogen &72% B-formyl-pyruvate HAERE NxL,
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SPERMIE T, AT b-X & O-phosphoryl KDO @Y 2 FiEEIE L]
Wi nd', Fi, O-phosphoryl KDO U VBT X7 VEEIZEINL T
EcRETHB I eHPHISNATWS [B4], E-T. KO X 4 fze 5
oA ORKBESBRI W di-BdEL LT LPS ZHESBIDETR
HCEET B &3, 20 0 © 4,5-di-BiREE, nono-E iR
BEeEBRYBIAIRR  FANNVEY-VBEIGTEBLBWI EHBHS
Tz [85], cnbOERD S, 1875 ¥, Kobe ¥k ¥ L U* Hakata ¥k
D% LPS 51X, Veissbach oFEEIC kv KDO M Ehizndbo
Bbhs,

A= H VT, V. cholerae bio-serogroup Hakata LPS @ O-#iE
BREABAESSE., o, al=22 &L N-7EF - XDOY¥ I Y
@ linear homopolymer WX LD RSN TNB I EPPELLICE T,
Hakata LPS W& &h3d N-PEFI - NOPI V. BMKSBoHLU
TRETHY., EHHOBEBICHBNT, 01 2 VIHE LPS KFEETB A
o0 # 3 ¥ (N-3-deoxy-L-glycero-tetronyl perosamine) & 13527z % X&)%
RUES, vFnbAy I R-YRNOYIVTHY., B LPS Hick
BRI SEEDATE L, BERCsTHEREBRD o,
Y. cholerae bio-serogroup Hakata i3, FTAEDWEROEHFIC LD
THEMNECZ - cEKTH Y, BEcbnT, 01 aV3ELLCE
HenkcERoR-cbEESEEhTHw3bDOEEDbNns, =X, [
5[67]ix, BE. 01 2 VSE L UTREL TWIcEK (T/1IKERE)
DOHFH 6 17 D V. cholerae bio-serogroup Hakata ZIRHIL T3,
i, FES 6711, AEMO2 VOBREEROFEL2 2 VSER Al
V7o bRa-F338EF70-72HWaVSEREETF OB
E L Reversed Passive Latex Aggutination (RPLA) BRERIC X DIREL
TkER. V. cholerae bio-serogroup Hakata X, £ & DHERICIE
H2RL., AVSERZ2EELBVENRTHB LR RLE, 5612,
FMER o (672 k> T, FEBkO—#BIX, avbo-Vo 01 abIE&
DIEFNDHOD, THFERBEN-THED LAY UEEICB
ERL, 2VSBRINOBERFEEEL T3 I EMNTREINI,
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gidRo X 512, V. cholerae bio-serogroup Hakata &, Inaba E=F C
285, 01 aLSBHRMEL Inaba AFMBIC L0 BETZ L5,
RE. WRERPHLEIBRTcOa VSERECEUER2RLLTEY,
AEICH T3 HEPEL - HETH ELOFRFEFPELSNATHWS, FHA
BT, RETHEES NI 31 Bk V. cholerae bio-serogroup Ha-
kata &, LPS ZEMOBEEFIE SR EHEC XY, 01 2LVS5H
B SR FERICHHcE I, i, BiRO XS, FER
Ol a2 LSEOEBHERT A 2REBLTWa L EHIZ, 2 VIERR
BELZV, 2hoDHIR» 5, V. cholerae bio-serogroup Hakata X,
FEZE, non-01 -7« aVISEELTHIES>OBRHTHB,
Fihe, 2 VOBERERORE 28w, " a VSBEREOFS (LY
FIT) " 2BRBCRETILENHBLDEELB,
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88 2EF LPS omiERER

HZETIR., 01 2V2E PSS BXU 01 a V2B e HXBNEE2E
-> Vibrio bio-serogroup 1875 Original & Variant, ¥. fluvialis
181-86 Kobe ¥ L2t V. cholerae bio-serogroup Hakata & LPS @il
BENER, Blo. ch oo LS HomiESaXIsEER2, LPS T
BPEL 7ok JRIMER (SRBC) 2 Fvy 2 R BB (passive hemolysis, PH)
b & 2 2iF ik (passive hemolysis inhibition, PHI) RIS %24T5 2
kDR Ui, Fio, {LZEBEL . 01 2 VSE LPS 0migsny
HREHE L. 01 2 LV 2HLPS OHERHFEERESLOBH 2 A1,

% 1 8. EEELNG

FEGFTR, F LPS OHERRES JCE LPS Momi#snse R
IR 2 ZEBNFEE2IT5 2 Ic X 9KREL ko,

01 a U584, 1875 ¥k, Kobe #k, Hakata ¥R LPS ER{F SREC i
Wy BERoEERMBHS L A, B, C, DE, B, F EFMmiBoEm
2 Fig. 23 » 5 Fig. 20 WiRL k., o, Table 10 & Table 11
2, BEE SRBC ¥ B SHMmiE o 50% @il (G50% B e T
MiBOWRER) 2R LI, Fig. 23 »5 Fig. 20 ¢l3, BilndhiEsH
ABET B3 IiE-T. o, Table 10 2 Table 11 ¢I3 50% EMmfias
BLBB > TE LPSOHERREH 3 WIS LPS MoTNRnEE
WELIEBZ L RE%RT S, ‘

1-1. O1 2 LS LPS BF SRBC 2 Wi B EBBMEG
Fig. 23 B Lt Table 10 WoRL XS5, O1 a2 VSE Ogava [O-
HER ABe(c)ILPS EHEL 7= SRBC 3L . #i Ogawa ¥inig & 27,

400 B 50% EMifizRU ic, Ogava b LBHERE 2> Inaba [A-C],
1875 Original [B<(c) «D-E] O®HtiMmiFs . A SRBC 2H > titer TIA
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i ¥ r=hs, 1875 Variant[C<D-E], Kobe [C<D-El¥ & 7' Hakata[CeD-F]
OEHMIEE, [ SRBC =3 U iAMmiEHE 25 & 12 b - 1z Fig. 23, Table
10), F1-. Fig. 27 & Table 11 iRl k3=, A $Lof B EFMm
k. Ogawa LPS HE{E SRBC =# L. ZH 24 5,600 4%, 2,800 4%
50% FAMAGRZRL 7o, Fig. 28, Fig.29 $ L7f Table 11 E 603
X312, C, D°E, E k¢ F ERMmiB0 50% #Mmfid310 48 ~ 200 4%
UTFeHo1co Fig. 23 & Table 10 Rl Sic, Ol aLIE
Inaba LPS F&FE SREC W&, #i Inaba HMiE2 X L. A EF 2> Oga-
va OFIME X C AF%2E> 1875 Variant, Kobe ¥k, Hakata ik
ORI L DML 7255, # 1875 Original H[MmiElE4s SRBC 1o 3
UIRIIER 2R ¥ b o fe 1o, A HTFIME Fig. 27, Table 11) i1,
Inaba LPS BR#E SRBC %W\ titer TEM ¥ ¥, PEIRL. C E
T FmRAE SREC 218 & A ¥ BN X %755 - ko (Fig. 28, Table 11),

1-2. 1875 LPS &fF SRBC % A 1o R EBE MG

Fig. 24 3 X Table 10 WiRU & 512, T 1875 Original Hilif
LT 1875 Ori-ginal LHBHEE 2 K> O1 2 VS H Ogava, 1875
Variant, Kobe # ¥ L' Hakata ¥koOEHMIBEIX. 1875 Original LPS
BPE SRBC oL T, 2nFhn 17,1008%, 11,9004%, 2,400 4%, 20,400
& Lo 1,920 Fo 508 Biffizrl ich. 3 Inaba HILFEE. E
B4 SRBC 2l wRadolc, i, Fig. 27, 28, 29 & LT Table
11 WRLick 31, 1875 Original @ O-HIBEEF G T 3 B, DE
B L E BFMmiFE. RERE SRBClosg L. Z2nEFhn 1,740 £, 1,980
f& B Xt 1,840 50 50% FiluffzxrL red, A BFMmiE (Fig. 27, C-
A7 Mg Fig. 28) # Xt F AFMmiFFig. 29 3FMEH LRI E» -
¥z (Table 11), 1875 Variant LPS /&4F SRBC &, #T 1875 Variant il
E&2IU ., #H Inaba, #i 1875 Original, #i Kobe ¥ LT*#i Hakata
HIMETHEML .. 3 Ogava HMMFTHEML 8h - 1z (Fig. 24, Table
10), &, Fig. 28, Fig. 29 $ LT Table 11 oL itk His, [
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[Antigen: 569B Inaba LPS]

[Antigen: NIH 41 Ogawa LPS]

Serum dilution (100 x 2n) Serum dilution (100 x 2N)

Fig. 23. Passive hemolysis of SRBC sensitized with 01 V. cholerae NIH 41 Ogawa and 01 V. cholerae 5698 Inaba

LPS by antisera agaisnt various strains,
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[Antigen: 1875 Variant LPS]

[Antigen: 1875 Original LPS]

100 100

50 -

50% Hemolysis
50% Hemolysis
ol
(e}

i

Serum dilution (100 x 2N)

Serum dilution (100 x 20)

Fig. 24. Passive hemolysis of SRBC sensitized with Vibrio bio-serogroup 1875 Original and 1875 Varinat LPS by
antisera against various strain.
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[Antigen: Kobe W-LPS]

100+

% Hemolysis
o
[en)
!

Serum dilution (100 x 2n)

Fig. 25.  Passive hemolysis of SRBC sensitized with V. fluvialis 181-86 Kobe W- and PCP-LPS by

various strains.
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% Hemolysis
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[Antigen: Kobe PCP-LPS]

1 anti-5698 (Inaba)
:.anti-1875 Variant
an: i-NIH 41 (Ogawa)
an’ :-Hakata
anti-1875 Original

mMmooOmrs

8 10

Serum dilution {100 x 2M)

antisera against



_99...

[Antigen: Hakata W-LPS]

[Antigen: Hakata P-LPS]

100 100+

% Hemolysis

o

o

i

% Hemolysis

o1
()
{

Serum dilution (100 x 2n)

Serum dilution (100 x 2N)

Fig. 26. Passive hemolysis of SRBC sensitized with V. cholerae bio-serogroup Hakata P- and W-LPS by antisera against
various strains.
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% Hemolysis

[Anti-A factor serum]

Antigen

1 Hakata P-LPS

2 Kobe PCP-LPS

3.Y. entero. 09 LPS
4 N4 LPS

5 Original LPS

6 Variant LPS

7 Kobe W-LPS

8 Hakata W-LPS

100+

50 ===\ R - e g \ e

Serum dilution (100 x 2M)

% Hemolysis

100+

50

[Anti-B factor serum]

Antigen

1 Kobe W-LPS

¢ Kobe PCP-LPS
 lakata W-LPS

4 Y. entero. 09 LPS
5 Variant LPS

6 569B (Inaba) LPS
7 Hakata P-LPS

8 N4 LPS

2 4 6 8
Serum dilution (100 x 2")

Fig. 27. Passive hemolysis of SRBC sensitized with various LPS by anti-A and anti-B factor sera.
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[Anti-C factor serum]

100+ Antigen

Hakata P-LPS
N4 TPS
Hakata W-LPS
Original LPS
Variant LPS

Kobe PCP -LPS
Kobe W-LPS

OWONOIH LW

ONO- R W N -

1

50

% Hemolysis

Y. entero. 09 LPS
NIH 41 {Ogawa) LPS
5698 (Inaba) LPS

_ Serum dilution (100 x 2M)

Fig. 28.

1001

% Hemolysis

50 -

VoW

[Anti-D-E factor serum]

Antigen

1 Kobe PCP-LPS
2 5698 (Inaba) LPS
3 Y. entero. 09 LPS

4 NIN 41 {Ogawa) LPS
5 N4 LPS

2 4 6 8
Serum dilution (100 x 2M)

Passive hemolysis of SRBC sensitized with various LPS by anti-C and anti-DE factor sera.



[Anti-E factor serum) [Anti-F factor serum]

...89..

% Hemolysis

100 Antigen 100 - Antigen
1
1 NIH 41 (Ogawa) LPS z 1 N4 LPS
o 2 569B (Inaba) LPS p 2 Kobe PCP-LPS
b 3, 3 Hakata W-LPS s & 3 Variant LPS
o ° 4 Hakata P-LPS : 4 Y. entero. 09 LPS
o 5 N4 LPS 5 Kobe W-LPS
2, 6 Kobe PCP-LPS 6 NIH 41 (Ogawa) LPS
- 7 Y. entero. 09 LPS 7 5698 (Inaba) LPS
< - " 8 Original LPS
>
5O —femmmmmmm o NN e 9 50 ------- ; s
2
k
1
2
3 4
5
67
1 1 H 1
2 4 6 8 2 4 6 8
Serum dilution (100 x 2") Serum dilution (100 x 2")

Fig. 29. Passive hemolysis of SRBC sensitized with various LPS by anti-E and anti-F factor sera.
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Table 11. 50% hemolysis values of factor sera against SRBC coated with LPS isolated from each strain

factor sera
LPS

anti-A anti-B anti-C anti-D-E anti-E anti-F

01 V. cholerae A
NIH 41 Ogawa : 5,600 2,800 290 < 200 = 200 310

569B Inaba 10,300 = 200 220 < 200 = 200 410
Vibrio bio-serogroup 1875
Original 300 1,740 210 1,980 1,840 530
Variant 280 < 200 =< 200 2,200 1,440 500
V. fluvialis 181-86 Kobe
water phase 270 < 200 = 200 3,600 1,500 400
pCP 310 =< 200 <200 < 200 < 200 570
V. cholerae bio-serogroup
Hakata :
phenol phase 400 < 200 390 1,300 =200 7,900
water phase 240 =200 250 =< 200 =< 200 740

Passive hemolysis curve of each factor serum agsint SRBC coated with each LPS was shown in Fig. 27, 28
and 29.
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Table 10. 50% hemolysis values of antisera

against SRBC

coated with LPS isolated from each strain

Antiserum
LPS 01 V. cholerae bio-serogroup 1875 181-86 Kope  Di0-serogroup
NIH 41 Ogawa 569B Inaba Original Variant Hakata
01 V. cholerae
NIH 41 Ogawa 27,400 5,600 2,800 = 200 200 450
5698 Inaba 3,430 38,800 =< 200 1,700 1,820 1,180
Vibrio bio-serogroup 1875
Original 11,900 = 200 17,100 2,400 20,400 1,920
Variant < 200 12,800 8,050 16,400 54,100 2,440
V. fluvialis 181-86 Kobe
water phase = 200 31,300 2,400 11,800 24,100 2,800
PCP = 200 < 200 < 200 < 200 920 = 200
V. cholerae bio-serogroup
Hakata
phenol phase 990 16,900 5,400 22,400 25,800 100,400
water phase < 200 610 1,160 1,450 1,220 9,000

Passive hemolysis curve of each antiserum against SRBC coated with each LPS was shown in Fig. 23, 24, 25

26.
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YE SRBC =X L. DE & k¥ E AFMiFE, Z2hzh 2,200 £, 1,440
4’*0) 50% @#iffiz s fons, C AFImiE (Fig. 28)1&, Inaba LPS @1’?
SRBC DIFE & RtkIc, EIMiEN 25 & 2h - 7 (Table 11),

1-3. Kobe LPS &fE SRBC % iR BB MG

Fig. 25 & Table 10 WZiRU o & 512, Kobe W-LPS 4E SRBC t=mfL .
#i Kobe HulLiF# LT* Kobe #h& HBHIFEM 2H> O1 2 VS H Inaba,
1875 Original, 1875 Variant, Hakata OFHMIFE. ZhEih 24,100
£, 31,300 £%, 2,400 £5, 11,800 f% ¥ LTt 2,800 5 50% Al %
AU, i, Fig. 28, Fig. 29 $ LT Table 11 IZiRL Itk i, [
TZAE SRBC 1. Kobe @ O-HEEFI=MIET S DE L0 E AFIMmig
TEEIML - (50% Einff: 3,600 4%, 1,500 )5, C HFMmig2 &t
DOERERFMFETHML &b -t Fig. 27, 28, 29, Table 11), —7 ., Kobe
PCP-LPS 224E SRBC =333 h & 0EFEH MF Fig. 25)H L EF 1M
8 (Fig. 27, 28, 29)® 50% FIuffi (Table 10, 1) B 2EEEL . T
Kobe HifiEhs 900 2 RU Hoflild, LA YN 200 BLUTTCH- 1,
NSO, ESTTESNIER EEERC, Kobe PCP-LPS 1 R
o LPS T©H Y., Kobe o O-HiERERTFIEEI Kobe W-LPS HF L
HEETBILEZRLTVS,

1-4. Hakata LPS EfF SRBC 2 w2 BRIMKEIE

Kobe W-LPS & Kobe PCP-LPS Ehic#iZanic LPS 0HiEHEHES X
CHEoEED LPS & 0N EIGEEOBEOMHE X, Hakata P-LPS &
Hakata W-LPS [lIZ &% 6 iz, Fig. 20 & Table 10 WoRL Ik iz,
Hakata P-LPS /&%{F SRBC % FuiciFMIR T, #T Hakata HUMFEIED
TEW 50% A (100,400 %) 2/RL 7o D2 U®, Hakata e L@
HEH 2> O1 a2 V58 Inaba, 1875 Original, 1875 Variant ¥ X
* Kobe ¥kOBMMIBM ZNFNE W 50% iz~ -, Fi:. DE
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AFimi# (Fig. 28) H L8 F BAFMiE Fig. 29) HFEIELE SRBC 2& W
titer TSN i (Table 11), AOETFMIEE Hakata P-LPS HRfE
SRBC % iEm¥ 3. Fic. C BEFmiFd (Fig. 28). Inaba LPS, 1875
Variant LPS # X 7' Kobe W-LPS B%{E SRBC & Mg, C BT %
#0 Hakata ¥ LPS /&#F SRBC =3 U CIBIMIEY 25 & - 12 (Ta-
ble 11)o —7 . Tav:e 10 WZIRU o & 512, Hakata W-LPS FE SRBC 1=
349 % HT Hakata, #11875 Original, #T 1875 Variant ¥ L' i Kobe
HimiEo 50% FmiE. 2nFh 9,000 £, 1,160 4%, 1,4604% & k&
T 1,220 fETdHH ., Hakata P-LPS BR4E SRBC o33 Z KB L ¢
EWEZRL co S, #1 Inaba Hilfn{F (Fig. 23), D-E EFMmi# Fis.
28) B X T F BT MiE (Fig. 29) @ Hakata W-LPS BR{E SRBC (=363 3%
50% IBFMmMAIEEL . 2nFh 610 45, 200 LT LT 740 BTH-
t=(Table 10, 11), Zh & DK, Hakata #k LPS 2B 3L
TRONLFEE—BLUTH Y, Hakata #o O-HEHRERTFHE
Hakata P-LPS 7 F EICEETB L2 RL T3,

PBEo X3z, Fig. 23, 24, 25 B LT Table 10 IR L EEHM
F2AVRERBROKGTE., & LPS Mo, Fig. 1 B EEK®
O-HEEEX 2 KT 3 XXNRIGEEPRD 5N, Fic, A, B, DE,
Esket F BFMmiE (Fig. 27, 28, 29, Table 1) X, Wit T 3 HIER
F2EOBEBEFKDO LPS TRRIEL 7z SRBC 2 & titer THM S VI
2o, INnSOFRFOHERERERX LPS FECFELTCHB Z
EBHH LI o T, C BFMmMIFIX, Ola VS8 Inaba LPS BRYE SRBC
WEh 9Tz, Inaba BF C 2EBikko LPS CBFEL /2% SRBC i
HUTHBEMBEE LT E 2ot (Table 11), I, MHOERFMMIFIC
&L T ¢ EFmioiEEsE-w & Bbn, £EHME2 AV
ZHRMOEGCH VT, C BF2E> 01 2 VS5 Inaba & 1875 Va-
riant, Kobe #k & X T* Hakata ¥k» S 3BEL o LPS BECEHEE R MiE
PHZXRSEESZw ohl-cer b6, C @FH, 20 LPS HF ki
BELTWBLOEEZ NI,
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5 2 fi. ZEEmEIERG

ARERTIE, & LPS OWNERKENES XUE LPS HomiEemie R
HEE2ZRFOEILRG21T5 28 X REL .

2 EEMmBEIER G PHL) oFifE%2 Table 12 & Table 13 2L T, 5
FOBEE ., SBMRCH T3S inhibitor LPS @ 50% FifnfH ik
(ug/ml) THRLU., ZOEPEL B3> 7T, LPS OoHEZREEES2 W
X% LPS MoOTARGEEFBL B3 L2BHK T3,

2-1. ZEHIME 2 AvicFmRicsd 3 2 288 i ks

SEWIIE 2 AWTiT- i PHL RIcOiER%E2 Table 121 Uiz, O1
o VSECEET % PHI RISc#s 01T, Ogawa LPS 13 homologous 7% Oga-
wa DFIM7A (Ogawa LPS FE{E SRBC/#T Ogava HIMIE) & heterologous
i Inaba OEME (Inaba LPS BRYE SRBC/HT Inaba HiMiE) WXL &
WIEMBE LS 2R U e [50% FMmBHIEERE 5 0.19 we/ml, 0.65 ue/
mllo —7. Ogava F B 2¥E-ixt> Inaba LPS 1, Ogawa DRIZHB W
T IEIEM 2Ry [730 we/ml]. Inaba @ homologous 75 ISR
WHNTOAREIEFEE 2R 20,18 ug/nl] (Table 12), Z D#EHRI,
Fig. 1 oLz O1 aboE® O-ERF T3 A-B-C concept
ERL—FL TV,

F i, Table 12 WiRU ok 52, Ogawa LPS & Inaba LPS W&, 1875
Original (1875 Original LPS &4F SRBC/#T 1875 Original HiImi®),
1875 Variant (1875 Variant LPS R{E SRBC/#4T 1875 Variant Hiifni#).
Kobe #%(Kobe W-LPS BX{F SRBC/#T Kobe ¥tii#)+ L 7* Hakata #k (Ha-
kata P-LPS ERVESRBC/#T Hakata #iMiig) 0/ FEMRICFL .. L FMmE
LB 2R b -1, 1875 Variant LPS & Hakata P-LPS &, O1
VSE® 2 2ok (Ogava LPS BRYF SRBC/#i Ogawa Hili#F, Inaba
LPS 1&#E SRBC/#T Inaba HTIMIE) X4 UM ILIEY: 23 & iad - 108,
1875 Original LPS & Ogawa DiFMmBIcH VT, i, Kobe W-LPS i
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Table 12.

50% inhibition doses (ID5g) of LPS isolated from V. cholerae, Vibrio bio-serogroup 1875, Y. fluvialis 181-86 Kobe and
passive hemolysis system {pg/ml)

enterocolitica 09 for

Passive hemolysis system (SRBC sensitized with LPS / antiserum)

01 V. cholerae

Bio-serogroup 1875

Kobe W-LPS / Hakata P-LPS/

Y. enterocolitica 09/

tox 101-TI-N4/

NIH 41 / 5698 / Original / Variant / 181-86 ‘Kobe Hakata Y. enterocolitica 09 tox 101-TI-N4
NIH 41 5698 Original Varinat

01 Y. cholerae

NIH 41 Ogawa [0.191  0.65 - - - - - 500

5698 Inaba 730 10.18¢ - - 931 - 650 1.50
Vibrio bio-serogroup 1876

Original 0.09 280 10,03 1.60 6.98 - 670 43.5

Varinat 24.0 220 6.80 10,031 0.02 - 420 25.1
V. fluvialis 181-86 Kobe Fom——

water phase _a) 0.48 - 0.02 10,06 - - -
V. cholerae bio-serogroup
Hakata . O

phenol phase - - - 0.18 1.75 10.06} - -
Y. enterocolitica 09 - - - - - - E@;@?} -

tox 101-TI-N4

a) more than 1000 pg/ml.



Inaba DFIMARIZKL T2 NFNFWIEMMHEIEESE 27U [0.05 we/nl,
0.48 wug/ml], Ogawa LPS ¥ 1875 LPS B # L T' Kobe W-LPS & Inaba
LPS FcHREAY 2 ¥R X RIGEEL RS 6 iz (Table 12),

1875 Original LPS . homologous 7% 1875 Original DFEMRICEH
WTEWIEmMEIEEE [0.01 pe/nl] Z2RUKIED, heterologous 72
1875 Variant ¥ XU Kobe MROMIFMARICH LU THIHWFMEILEER £
Twic [1.60 weg/ml, 6.98 we/ml] (Table 12), Kobe #k&@—od O-
HERF 2% > 1875 Variant @ LPS &, 1875 Variant 35 L 7% Kobe
HEoBmAR oL EHniFmEEEE2RL I [0.03 ug/ml, 0.02 ue/
ml]o #l=. Kobe W-LPS 1. Kobe #k 5 X¢* 1875 Variant OWMiEM %R
WHNTEVIBMmEIEREL2RL [0.06 we/ml, 0.02 ze/mnll, 1875 Va-
riant LPS & Kobe W-LPS FEIC WX BE RN RSEENTD 6hic (Ta-
ble 12),

Table 12 oL &3, O1 2 LS8 LPS, 1875 Original LPS,
1875 Variant LPS 35 k7 Kobe W-LPS 13, Hakata ¥hodiZmmsR%MHIEL
Bhotz, Ud L., Hakata P-LPS &, homologous 72 Hakata #EDiEMm
%% LT heterologous 7% 1875 Variant OFIMMAN U B imiE ik
Be®om L 12[0.06 we/ml, 0.18 weg/mll, F /-, Hakata P-LPS &, Kobe
HBoOBMRICBEWTHHEOBFMMAELEE 270, Hakata P-LPS & 1875
Variant LPS M # & ¢* Hakata P-LPS & Kobe W-LPS i iniFZehy23T
NSRS Siic (Table 12)

BERROLLTAROVIV 2500, FIFVPIVR2EEV Y. en-
terocolitica Q9 LPS (Table 2) . homologous 7% Y. enterocolitica
09 oiFMm% (Y. enterocolitica O9 LPS BRYE SRBC/#T Y. enteroco-
litica O9 HMFE) =BT OAHFMELEE 2L [0.03 ve/unll. it
DETOFMFAZEIEL 2h i (Table 12), F 7. Y. enterocolitica
09 LPS Li#h LPS Wk, Y. enterocolitica O9 DFMRIHL =< [
1IEEHE 2R &9, Y. enterocolitica O9 LPS & o> LPS MicWk, 3¢
HEGEEERD ol ot, RIFYFIVZ2E0H, XO¥yIV %
%2 01 2 VJHE 569B Inaba @ hypo-toxinogenic mutant [51]
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(tox 101-TI-N4) LPS [52] (Table 2)%. Y. enterocolitica O9 LPS @
B& L FABEIC, homologous BWRIHBNTDAFMEIREEZRL., o
heterologous RFMFEIC UHIEBEE 2 R & ah -1z (Table 12), 7.
tox 101-TI-N4 @iFEn® (tox 101-TI-N4 BE{E SRBC/#T tox 101-TI-N4
WIE) BT, Inaba LPS DBFEFMAIEFEE 2R L Iod, o
LPS A BZF s HILEE 2 R & b - i (Table 12),

ZEREMRGICH T 3T CEER., 20BEL, SRcfts 3PS
Mic 1 2B EoXBHREBEFPEETNTHE T3 (48], —F. Z5EF
mPEIER BT, LPS ofEEESE—». »3 WEERBCEEL v
VR BHFEISEEEED iz [48], Fho. LPS BEEORER
FeROBE. I LRI RICEER2TR T eBHB, FAE, #
BEF ABo(c) @ Ogava LPS »%. HEETF A-C @ Inaba OFEMRIC
SUCHIEEE2ZRT L3, AYeEa-2 LTHNS LPS #, iFil
B2ERT3ETCONBEREF 28BS RTIFGEESBD &N 3,
FEZHGEMEERGCBNT, @—0 O-#ERT 2% > 1875 Variant
& Kobe W-LPS @ LPS Ficix, 1875 Variant LPS »° Kobe ¥k0iZi%
WU ClEIEEER2RL . IS, Kobe W-LPS %% 1875 Variant DOiFIR
ZRHIEY % &0 3 BELMBENEIFEIGEENRD sk, HEE
FHETFELZMo LPS MB R0 &> 3R TN RBEETED
&Nzl iz(Table 12), 01 a2 VIE D2 »OFEMRIZHB VT, A-B-
{c) A7 %%> Ogawa LPS & A-C ®F %% > Inaba LPS &, O1 a2l
SEO O-HEETFICEIT 3 ABC concept & —HL I IARIBEM 2
mUTce i, THICHEIUL REZIISEED, Be(c) -DE BF2&F-
1875 Original LPS & C-D°E EF %% 1875 Variant LPS [ B LT
1875 Original LPS & Kobe W-LPS [C<D-E] EIcHEFRD 6z (Ta-
ble 12),

2-2. EFmMiE2 Av o iR 3 52588 imbE ik FUS

FEERO LPS RfF SRBC & FERFMiF2M & THEEL LB3RERTF
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Table 13. 50% inhibition doses (IDg?g of LPS isolated from Y. cholerae, Vibrio bio-serogroup 1875, Y. fluvialis 181-86 Kobe and Y. enterocolitica

09 for passive hemolysis system (ug/m

Inhibitor LPS

Passive hemolysis system (SRBC sensitized with LPS / anti-factor serum)

NIHAl/ 5698 / NIHAl/ Original/ Original/ Variant/ Kobe W/ Hakata P/ Original/ Variant/ Kobe W/ Hakata P/
anti-A anti-A anti-B anti-B anti-C-£  anti-D-E anti-D-£  anti-D-E anti-£ anti-E  anti-E anti-F
01 V. cholerae
e e ] Frusemmmmmm——— b
NIH 41 (Ogawa) 10.37 0.16¢ 10,11 0.19} - - - - - - - -
5698 (Inaba) 10.20  0.10} 318 675 - - - - - ~ - -

Bio-serogroup 1875
Original
Variant

V. fluvialis (Kobe)
water phase LPS

Hakata 487-85
phenol phase LPS

Y. enterocolitica 09

8.8 23.5 T ooz ooy o] foos T 6oiTTTolsT -
385 285 10.02 0.02 002 0070 1003 0.02 003} -
2 - - {0.02 0,03 004 " "0:07)  {0.05 " 70.03 0,08} -
- - - - = Y - - - £0.80

a) More than 1000 pg/ml



OFEMPBX T 2 ZH @ MmMEEE PHD KinD&EE % Table 13 WL o
BIELOML | BFOHRER, FEMARICHTB3EA Y L& - LPSO 50%
BHPEILRE (pe/nl) TRL. ZOBENSEL L3I - T, LPS 0
FEREENPEL R IL2EB% TS, T, BEFLORIBICHBVT, C
EFMmiEE., 01 2 VS8 Inba 2300 C BE2HOFEHFiz. 1)
P OBEL Jo LPS TRRAEL 72 SRBC 2BV h o2 &b 5 (Table
11), C HF0OBmBRFERE TS Zh T,

Table 13 WiRL ok i, 01 2 VSE Ogawa OFEEFIE AB-(c)
THBh5H, Ogava LPS B A BFICBET3FMRH L B @EFIC
B3 mRics B0 BMEILEERZRL . BRI, SEE» S
EEL 7o LPS &, Win3 3% O-HERETF Fis. DICEI3BMAICH L
TOHBMAIEEEZR U, Fibs, Table 13 WRLICE SIS,
Inaba LPS & A WFcBd¥ 3{F Mm%, 1875 Original LPS & B, D, D-E
B L E AF0RBEMmFE, 1875 Variant LPS & Kobe W-LPS & D, D<E
BLU E BAFORBEMRP LU Hakata P-LPS & D L0 F BFIcE
TRBEMRICBEOTOIKBFMBIEENED dhiz, 01 2 VS5HE Inaba
ritEfEE 2B EBBEXN TS Y. enterocolitica 09 [45]
DOLPS F. ECOBEMRICTL ., HIEEEZRS b o0z, Hakata P-
LPS &, D-E EFoFmAICNUMEILESE 2R 8-z (Table 13),
zhid, REHETH B 1875 Original LPS, 1875 Variant3 L TF Kobe
V-LPS & D B+ LU E BF2HS. /. DE BFmMBREHRER
FioHT3hiEESATB A, Hakata P-LPS 12 E BF2E LR
WTHBeBonl,

IneOREE, BETME L AV RBEIRGTE 5 i iEE (Ta-
ble 11) L @E#kI=, Fig. 1 WRL S O-MEBERTFOREREEN, &
EitRERD LPS J EICFETB 2 2TRL T3,

£ 3 . \-BREERIC k3 01 2 VSE LPS oliFEnNEkiRozk

LPS 2REHIE L UV 3 ZSEMm P Risics e, 01 abo
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B 569B (Inaba) LPS & Hakata ¥k LPS i3 IIFSRAYE UGS 52
woNBH, 01 2V FE NH 41 (O0gava) LPS & Hakata LPS [
SRS AR X FOSEEPRD sk 2T TiclR i Fig. 23, 26,
Table 10), @il iz XSz, O1 2 VS LPS & Hakata LPS @ O-
HERESEAHOTERER, JFECELUL Ty, X3V o N-
BRENREZ0HTHDB, -7, 01 2V IH LPS © O-HEHEFER
ZPERIERI % Hakata ¥k LPS @2 AL ERTZ 2T
BETHD, FARRTI, FIECOHE B 1 E-87 #)icky 01 av
S# Intact LPS »» & N-deacylated LPS ¥ X7 N-acetylated LPS %
L, 205 0MmEROEIR, B Hakata ¥k & O NEGEME% PH
I L REL o,

3-1. fb2isfF O1 2 VS8 LPS DOREMR

O1 2 V= # NIH 41 (Ogawa) & 569B (Inaba)® LPS, ® LPS % N-
RPIoMbdzazicXo@ABEL I 01 2 VF5E N-deacylated LPS,
BIozhBzHEC N-7F ML TiBl O1 2V 5E N-acetylated
LPS o#EHH %2 Table 14 IR L e, FEHOHER, & LPS @ L-Z7 VY
tO-D-RYIANTb-ADEEE 3 B LIEOREREOE VT
RUlze N-ZYNVEOHERZWHBC T30, BMAKSMBREO Dovex
H) AFVRBH OIS T 4-I2BWT, BEOWL 73 EESY
WKHBESNB3AXOYIV(E 1 E-E 7 ) PerNl TiRU, 2. ©
IR MIST 4BV THEREE S SE NS N-PeF DY
IV(EE 1T, 87 8, Hakata P-LPS OKREE? 3/ #E(AS) & A —
DOEE2EE - > eH» S AS LI,

Table 14 ZiRU ok S, O1 2 VS8 N-deacylated LPS D#EM AR
. RBd»UL intact LPS OZNE{—THY., 2D PerN SEICHE
R ohEholc, UdU. N-deacylated LPS % N-7EF WL T
81: O1 2 UZH N-acetylated LPS » 54k, PerN» L-Z U n-D-<
YINT PRI T 0.4~0.5 B LABRHINT, 2ob el .
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Table 14.  Sugar composition of intact and modified LPS isolated from 01 V. cholerae
{molar ratio)

Glc Fru Hep GlcN PerN QuiN AS

NIH 41 (Ogawa) LPS 2.1 2.6 3.0 1.8 3.6 0.3 -
569B (Inaba) LPS 2.0 2.2 3.0 1.8 3.5 0.2 -
NIH 41 N-deacylated LPS 2.3 2.2 3.0 1.6 3.4 0.4 -
569B N-deacylated LPS 2.1 1.9 3.0 1.7 3.8 0.5 -
NIH 41 N-acetylated LPS 2.1 2.2 3.0 1.8 0.4 .3 3.1
569B N-acetylated LPS 1.9 2.1 3.0 1.8 0.5 .5 2.7

The data represent the molar ratios of the component sugars found in LPS, the values
being calculated on the basis of the assumption that LPS contains 3 moles of L-glycero-
D-manno-heptose.  Abbreviations: Glc, glucose; Fru, fructose; Hep, L-glycero-D-manno-
heptose; GlcN, glucosamine; PerN, perosamine; QuiN, quinovosamine; AS, N-acetyl-pero-
samine. Glucose, L-glycero-D-manno-heptose and N-acetyl-perosamine (AS) were deter-
mined by gas-liquid chromatography (GLC) using program 1 (Table E-5) as alditol acetate
derivatives after acid hydrolysis in 2 M-tri-fluoric acid at 120°C for 1 hr.  Fructose
was determined by GLC using program 1 as QO-acetyl-O-methyloxime derivative after acid
hydrolysis in 5% acetic acid at 100°C for 2 hr. Glucosamine, perosamine and quinovosa-
mine were determined by GLC using program 2 as N-acetyl-alditol acetate derivatives af-
ter acid hydrolysis shown in experimental part. L-glycero-D-manno-heptose was also
estimated by the method of Osborn (32).



PerN D BICHYTZED N-7EF N RO IV (S) BRI Ehi,
Tbs, 01 a2 USH N-acetylated LPS 5D PerN & AS OIRH
WA 6, intact LPS XY IV D N-BEIET H 3 3-deoxy-L-glyce-
ro-tetronic acid X, LPS @ N-fi 7 I {be 2z N-7EF 4L
Rtz &b, #9 85~90% nEl&T N-PeFLEcEGERshTnaZEeHR
oMot -l

3-2. fbisfF Ol 2 VSE LPS oIigZEatn

BERIGE LUBERRINARICH VLT, MERIC Hakata $he T
MEGEM 28->01 2 VSHE Inaba @ LPS, ¥ LTE LPS » &%
Ut N-deacylated LPS & N-acetylated LPS TREfEL /o& SRBC (=3¢
320 Inaba ¥ k3T Hakata HULIE DR MEk#E2 Fig.30 & Fig. 31
ISR L oo BUEC LR, Fig. 30 & Fig. 31 <°i., Fldi@» G5B 8
T3> T LPSOMERESH 20T LPS MoRXFIGEESE L 2
322%2EB% T3, 01 2UL5H Inaba LPS/# Inaba HiE®D homo-
logous BiFIMFAE (Fig.30)i2HB W T, #i Inaba #HilMiEWE Inaba LPS &
£ SRBC =3 L 22,300 #Z0E W 50% AMmMiZamL kb, Inaba N-de-
acylated LPS 12i& O1 2 LSH LPS MiEHEHOZEL WETHRD S
o, [ LPS /&AF SRBC x93 50% {FMffiid 370 ffcd-oice UL,
Inaba N-acetylated LPS R4E SRBCI=3}3 3% Inaba HilniF o 50% i
M 4,500 EThote, TR, -7V IMEICE9EEL I O1
2 USHE Inaba LPS OHBERKEME. N-7EF VEOEAIKL LY, 20
—WBPETTBIENHEHLIICE T,

01 2 USHE Inaba LPS/#T Hakata #HiliE > heterologous &%
Fig. DBV THEERERIVRE SN, b5, Fig., 31 KiRL
t= & 312, Inaba LPS ZAF SRBC =X U $HT Hakata HiMmiglx 5,100 o
50% i#Miffi%z "L 7245, Inaba N-deacylated LPS /&{F SRBC =39 3
50% BT 570 fEcdHv ., NPT W33 Z &k -> T Inaba LPS
& Hakata LPS MIORXXNKISEHIZFLSET LI, UL»L, N-acety-
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% Hemolysis

Serum dilution (100 x 2Nn)

Fig. 30. Passive hemolysis of SRBC sensitized with
intact and modified LPS of V. cholerae 5698 (Inaba) by
antiserum against V. cholerae 5698 (Inaba).

% Hemolysis

Serum dilution (100 x 2N)

Fig. 31.  Passive hemolysis of SRBC sensitized with
intact and modified LPS of V. cholerae 5698 (Inaba) by
antiserum against V. cholerae bio-serogroup Hakata.



lated LPS /2%4E SRBC =349 % i Hakata HTMLiFo 50% iFiiffiit Inaba
LPS 24E SRBC o33 Zzn L9 &L (6,800 £%). Inaba LPS & Hakata
LPS Mo MiE3ms XRIGEMEE Inaba N-deacylated LPS 2 N-7 &5
ME$ 3z s XY FERICETL K,

Fig. 32 & Fig. 33 &, O1 a2 28 Ogawa LPS, N-deacylated LPS
LT N-acetylated LPS TRIEL 1% SRBC X3 34 Ogawa 5 LT
1 Hakata PTIMMiEOFMEE 2L o, Fisd e Wig. Fig. 32 & Fig.
33 ¢, BOHEESEBHTBICE->T LPS ofiEFEEE» 3 I
LPS M ORNISENBL B3 228K T %, Fig. 2 xRl ickd
2. 01 2 L' Ogava LPS/#T Ogava HiMIE®D homologous 7%iF iM%
BT, i Ogawa HMMIEE, Ogawa LPS EEME SRBC (=3fL 10,040 4%
DE 50% Bz R . £, Ogawa N-deacylated LPS 2&{E SRBC
WX B4 Ogawa HUMIFD 50% FMffiiX 1,730 <5 9. Inaba D
& (Fig. 30) &K=, LPS @ N-JE7 > bz X9 OgawalPS @ O-
HERERRZELLETIZ RO 6N, UL, Ogava N-acety-
lated LPS &{E SRBC =% 3 % #i Ogava HiMLiED 50% HFMAHX. 2,100
ETdHYy . Ogawva N-deacylated LPS RFF SRBC =33 2 L HBEL ¢
OEPIEMU o7 ¥ 79, Inaba N-deacylated LPS @ N-7 & F )4k
ko@D s5hic 01 HEHEEORT (Fig. 30)3, Ogava DBAIC
TFEA YRI5 (Fig. 32),

Table 10 =R U7z X 31, Ogawa LPS B4F SRBC 37 Hakata HilmiE
T3 (50% &nffl : 430 £5). Ogawa LPS/#i Hakata HTMIFD he-
terologous RiFME (Fig. 33)123BW T, Ogawa LPS ¥ Hakata ¥k LPS
B MBS NRIGEEERD sl b i, MRS $T Hakata #Hill
. Ogava N-deacylated LPS 2B L LTRE®T. M LPS RAE
SRBC ot LiFMiGiE2m aah - o (50% &Finfi: 510 £, U»L.
Fig. 33 iR UL ok 32, #T Hakata HiMmiElL. Ogawa N-acetylated
LPS =fE SRBC % &\ titer THFM L (50% Fiufl: 8,200 %), Ogawa
LPS » N-BHE 2z 7 F VEICHRT 5 2 2wk Ogava LPS & Haka-
ta ¥k LPS BISH L WIIEEIRXRIGEBESRE L 12,
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100

50+

% Hemolysis

T T T

T
2 4 6 8 10
Serum dilution {100 x 2M)
Fig. 32. Passive hemolysis of SRBC sensitized with

intact and modified LPS of V. choleare NIH 41 (Ogawa) by
antiserum against V. cholerae NIH 41 {0gawa).

100+

% Hemolysis
w
<
1

Serum dilution (100 x 20)

Fig. 33. Passive hemolysis of SRBC sensitized with
intact and modified LPS-of V. cholerae NIH41 (Ogawa) by
antiserum against V. cholerae bio-serogroup Hakata.



lE, O1 2 VoE Inaba LPS BE-oHMEREMN L. 20 Hakata ¥k
LPS & O IGEER. LPS 2 N-IRP Y b33 2 2o X BRICTH
LU, Zh2E N-7FEdv3 2 ickviExmL k- Fig. 30, 31),
Fio, LPS @ N-Fi7 o Vo > MBEREEOHEERIE Ogava OBFEIC
bEgE - Fig. 32), Intact 72 Ogawa LPS 2BAEE L UCHWI:
SZEIBEMEGHICH VT Ogava LPS & Hakata ¥k LPS [& i iMif52A938
NEIGEEZRED o nizh - Tchd, Ogava LPS @ N-BfE2 75V E
WY 3 L, WEMCHEBERANEGEESEREL I, ThooER
X, 01 2 LSHE LPS PE-Tn3REBENE., 1020 Hakata &
LPS & oI RIHSEEOREICIE., LPS O-HEHRELEN#EO N-Bif
EVBRECESLCVB I 2RTEHRIE, XWROE 1 E-ET7 6
TiF 6Nz "Hakata LPS @ O-HESRSBAEISHC -7 F -y
I V@ homopolymer PTETET B " &1 5 il 2 MIFRATE» 5FEHL
T3,
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FETW, Ol 2V2EB LT OlaVSE e XBHRER2E > 1875
Pk, Kobe ¥k ¥ LU Hakata ¥ & 77EE - B8IL 7o LPS oIiiFEAHEIR
BWREU ., Fio, fL2BEBHL 01 2 VSEH LPS oFERHEIR2
REL. Ol 2 VS LPS ohREERERERV OB 2H A1,

—Hic. I LBREEEO O-fUEdE2RET 3 AT, MivEEs B
WRBETS LIS ThsemenTs[10], SEKO LPS, £EHIM
FH LCEFmE 2 BV ZBBNRL 2 BFIHEILF TR, B—
O-HiER %2 ¥ 1875 Variant = Kobe ¥kd» H4yEEL 72/ LPS FIZ5%
EBMEZOXIECEESRD ohaz Yy, SEKO O-BE#E Fie.
D2 RMT s ERPELNZ eh b, BEKO O-HERTF Fig. 1)
X LPS ik hBrEsnzbneEbhs,

O1 2 VSHE LPS @ O-HERFESFERISENMIE, 3-deoxy-L-glyce-
ro-tetronic acid ¢ N-Z¥ Wb nicXoH IV D linear a(1-2)
linked homopolymer & F /KU IUHLERENTVWR I XTIl
Rico UL, O1 2 VZHE LPS OHEREEREBMZOBIAT, KIZ
WEHEhNTWEYn, EHRICBNT, 01 2 VSEO intact LPS &4k
AL - LPS OHfER2ZEEORBIC L VKR LIER, 01 a b
SHE LPS PE-oHEBERERIZ. LPS O-HERESEASS N oEESS
D2BRTBINOVIY c FERVY-O -7V VETHB 3-deoxy-L-
glycero-tetronic acid 2BETB LItk THETB I LHED S
nic, Fic, LIS o N-R7I s & - THEEL 1 Inaba LPS OHE
BEEZ. N-R7POMELE PSS 2 N-7EF T3 210X —38
Bl eh, WEIEIC X3 Ogava LPS OHBERFEROETIIET LA YR
DoNBhol, TNHOFERIZ, 01 2 VFHE LPS P -HERFER
(A-B-C) DB, LPS O-HERFESHASARMLO N-BRELFEIC
BEELTW3IZE2RLTWVW3, Ti2bs, 01 aLSH LPS oFHE
EF (A-B-Cloxd ¥ aHifkik, LPS O-HEBESHEAS o N-BRERK
OEE., H30IE N-BREZ2EDEBRIOSEBE2RHL 13D
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DrEbnz,

Ol 2 L2E LPS @ O-HiEBESFEAHE, £ 1 Ecikxicok
ST, NDOVIVEFRIFFIVICIOBRINTEHEY, XOYIVO
4 f1o7 X 7 FEld 3-deoxy-L-glycero-tetronic acid 2k > TP N1k
SNTW3, Lhrl, FIFYIVLPI/VETHB I, S, -7V
MehTwa I e BFHEENZY, 20 FEREOCBERITHTHY,
RE. COREZZNTCWSB, £/, Inaba N-deacylated LPS % N-7
EFMET B eIc X0 ERL 1 HERTFIE. Inaba & Ogava @ O-#i
JE#E& [Inaba: A-C, Ogawa: A°Be(c)]»6BA T, B5< Inaba BF C
tEbnz, 3abs, Ol aLVSEONHEBERFOS>S, ABIXU B HE
FOFEBIZIT 3-deoxy-L-glycero-tetronic acid OFEEMNNETH B H,
C AFRZ20ERIHKOLST N-PINVENPEET NIRRT 3 0/geik»
mEhitc,

—7%., O1 2 U5E Inaba LPS ¥ Hakata ¥ LPS flooinigsaI5c X
FISEHES . Inaba LPS 2 N-JRPIVET3 o koLl -7 ¢
FMETB ik TREEETL I, Fi2. 01 2 VSH Ogava in-
tact LPS & Hakata # LPS BIC QRN ILEEIZEED Snigh - b,
Ogawa LPS %2 N-E7> kL e N-7esdb33 ., @ LPS [i=8g
B MmN BESESHEL ., ChooER»S5, 01 aLs
B LPS & Hakata ¥k LPS M0 MFFMIXNRIGFEEORKEICH, O-#
BZEAEBI O N-BRESEERREZFE L w3 Bbh3,
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AT, Ol aboEeHBHER2FE> 3 D non-cholera
vibrio, Vibrio bio-serogroup 1875, V. fluvialis 181-86 Kobe #
& V. cholerae bio-serogroup Hakata »> S4B - #8IL 7o LPS o4k
2H - MIsFHERZERL. SN0 PSS & 01 2VIE LPS &0
BIEHIC DWW TREI U c, Fio, ALZBEEL . O1 2 V2E LPS ool
BEREERE2HBE L. 01 2 VIE LPS OfiFSRERERzoRy 2
Al ¥olc, METHEES ni: 31RO V. cholerae bio-serogroup
Hakata oo ¢, LPS SHESMOMEHEAICES CAZEHE 2TV, FEE
Ol a VoE & n¥lFI2E AT,

LPS, £EHIMES XCETFMB2 AW ICREENS X2 HFmE L
Rt &b, FEHENSD O-HEEFE, 20 LPS 7F LECHFEETS
ZEBmENI,

fboE{ oy LBEMEOES R0, Vibrio bio-serogroup
1875, V. fluvialis X T V. cholerae bio-serogroup Hakata » %
@ LPS ofiERicEREnEEBRE Sh, Fio, Kobe & Hakata
SEHEENRELS 2 B PSS ¢ & LIPS & RE LPS) Mol
IheOBEKO S B IPS X, 01 2 LSEOBENERI THBI D
BIVEFIRFIVEFATOI, iz, degradation study DFER.
IO 2 oDFEEE, F LS o O-HiERRSEASESsEETS
EBHLMIZB oI, ThHD LPS & 01 25 LPS @ O-HiEE
RZEAUSEBIHBICE N3 ERTE., XD PIVEFRIRYIY
DHBTHB I Eehb, 0 2 OBMSH Ol 21SE L non-cholera
vibrio OEBHIETH3 B BF L ¢ BFuHEMCEEL T3 I L
WiREE SN, Fiz, 1875 # LPS, Kobe W-LPS o FhTwickEE
Y& (NS I, NS II), Hakata P-LPS ICRH SNl kEET? 3 7 HAS),
BIOPInonE LPS KEENTHie Y /-5, & LPS @ O-HE
REZEMUSEBILCEFEET3 I LPHLICB T, FEHEDO O-E
AFig. DEHE LPS B3I hs0BRTOHHEN&-vho, 38
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@ non-cholera vibrio @ LPS IcEBlo&Ihaz2 v /-2, Iho
3 EROKXEHEETFcHS D iz, 1875 # LPS & Kobe W-LPS RH
ShntckEEWEENS I, NS IDR, WEOHBHETHS E o2h?
NAEMU, F¥, Hakata P-LPS oA &I T kERE? T 78 (AS)
X, Hakata BRBREOMERTFTTH2 F HinT 3 2 e BRIl
01 2 LS8 LPS ORI THBZ 7NV b-2E, 2 LSEO 01 R
HIZZESL TR IESHSIER T, 01 2VSE LPS a7
A&, EIZ, FNa-REe L=V en-D- Y INT - 6B B,
1875 # LPS, Kobe ¥k LPS 35 X' Hakata #k LPS oFa 78ni. %
ofboEFEL LT, Y VvavIy, D-FUeR-D-RY AT - E
OV, BLUHSI b-X2Z20EFNEH, b 4 BElko LPS 2
PEZE, SR iBE2F I eBHEDIC B 5T,

Vibrio bio-serogroup 1875, V. fluvialis 181-86 Kobe LT V.
cholerae bio-serogroup Hakata D& LPS & N3 BavRB - 74
NEV-VBEIGEEDE ()., BEHEEREEHERS LU (/M
Ficky, 0 oV vEBLHEELcHB LB RENT, o, BEH
D LPS OEBEELD YR A B2 2EK T 2WEIE 4-0-phospho-
ryl KDO T$»3 Z L SR SN,

GLC, GC/MS 4#td Lot NMR ME#Tlc L v . Hakata P-LPS & Fh 3k
AEPI/EG)E, FP7EFN - AOFIVTHBIEPHLIICE
tco  F7o. Hakata P-LPS @ O-HERFRSEESIT. Fio, o« (122)
BELI N-7EF) « XOP IV D linear homopolymer & & U {H &
NTVB I EDBHELPICR T, ORI, MFRECHEAH NI,

MEICBWTHEEx Nz 31 %o V. cholerae bio-serogroup Hakata
X, LPS ZHESMOEEBICERL2BLAELITEICLY 2 2D N-7
aBTE ., £, V. cholerae bio-serogroup Hakata 1. #d{k3Es
Fiick-T 01 aVLSEHeRELPICERB(BERCHBTE L,

01 2 VSE LPS, N-deacylated LPS # & T' N-acetylated LPS D
FREE2ZBEIGIC XVKRELUER. Ol 2 VIEBE->TW
BHEERY, L0 01 2 VSHE LPS & Hakata # LPS M oImiEs
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BN RIGEEORK I, LPS O-HESESEASSI O N-BitE
PEBECESLTCWBIEHHESDICR T, Fi, 01 2 LSH LPS
D N-FE7 ks EvEEL I 01 REEF A-BC) D> 5, Inaba H
FCE LS N-7eFNVERZEATEILIEX-THEILT S Z 2R
»H5NT,

Pk, &BIFEICLY, Ol aLoHEHeEBEHEE2F> 3 BOD non-
cholera vibrio @ LPS 1ZB9 9 3{LE3AY-MMIFFRMERPEH S Mo ST,
V. cholerae bio-serogroup Hakata & O1 2 LSE&, A{E 5 [56,57]
WAL AEZSEERC L OEBCRMS N, 282 E. V. cholerae
bio-serogroup Hakata & non-O1 -7 - aVSEELTMYHF > D
WEHETHB, £, 01 aVSEOREERFOS S, A BLUY B BF
DFBEICWE 3deowy-L-glycero-tetronic acid OFESUETH 33, |
C BEFRE20EHICHROLST N-PYNVENEETNIRE T 2T8BED
RENI, UL, BeLT, 01 2VSE®D 2 »0miEE (Ogava
& Inaba) 2ERE T3 LPS oMiBRNNESEHRERMLOLEEER
THTHB, SR, FHRETCEShIHRR2ERL LT, colE2z®
HIys e BREBHEL B3 LELGNS,
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FHRR2ITICHICY, RRARE2H5E. WEEL2HBDLYEL
fo B MEARAENC BRCEL L 9 BREBL 7,

BESEKRLETME2HSE5L <8 BEXPH®EHRAER BH
B FL. REGHA— B4 Sotic KERRERT FESAR GEFRRICE
HMEL 9,

e, BrxoFRcHEE HiEE2HL Uk BEXS Figih
B Bh#dR. EREE— BhEE. HOBW BFE SOXvB#Evys e ebic,
EERMCE L. RBEHEH 2B IOBEAZEERMEDEZHREOEKIC
BRMEL 9, KDO ofbZEDFICEL .. W2 TEHIC De. Ernst Th.
Rietschel, Dr. Uli Z&hringer (Forschungsinstitut Borstel, West
Germany) IZEEEEL &7,

NMR A2 PV OBIEE GO/MS 7#7 % FET R S h iR ASEME & v
S -DFEEIEMBL 7,

B OVERICHIcY . AR BHER2ELY LI BIE WMEX
¥ HE 8 Bg., BE REAY EEFEE &%, BIE REAE S
B BRI BEBL 9, ‘
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[RERDEB]
—REH
1. {EREHR

EWFICERL Eb e 2 0k, HEREB JCEREH#E2 Table
E-1 WiRlilc, SERREIEEEET 16 BEY v-u» AV & -THEL .
120°C - 20 FEMEMRE L 7ok, HEBODEEC X VEE LI, 86N
REEHRREKe 3 BESEL0S, PR MVERL, TiRoFk
0 LPS 2L, B7E b VEREEOINES Table E-2 2R L
i

Table -1 (S FARH: 2 %M

B B mE B
Vibrio bio-serogroup
1875 Original 1 28°C 3% AIBRINEET < 3> (plH7.2)
1875 Variant 1 28°C 3% _EREEmMEET 3y (pli7.2)
Vibrio fluvialis
181-86 Kobe 1 28°C 1.5% BEFEMERETA 3> (pl7.2)

Vibrio cholerae bio-

serogroup Hakata 1,2 37°C E@ET7 A3 Y (pH7.8)
Yersinia

enterocolitica 09 3 37°C MN-bAYT7a-TYalpEHl.2)

Bordetella pertussis

phase 1 4

1) EE&HE - RIGH—Hi8-L (ESLPHEEHEFR -E3H). 2) F3ak
BERRER CKIRREERT) . 3) B ZHER &M AZEEBHEYERE) .
4) AREWMEL (bFEH I IEREART -BE) » SIEBE K295
shic.
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Table E-2. E{#FINE

v I % (P& b EREG/ERR
Vibrio bio-serogroup
1875 Original 1.2 g/1
1875 Variant 0.9 g/l
Vibrio fluvialis
181-86 Kobe 1.5 g/1
Vibrio cholerae
bio-serogroup Hakata 1.8 g/1
2. LPS oisl

7 b VEERE» SO LPS o448 - 883, TEE0 X 512 Galanos
HEMT - 20O RVLFIMIT-F I (PCP)E[20] & Westphal %
D7z - RKERINZ X DIT- o

2-1. - ouaRid - AHIT-F Ik

P b UEREE 50g 2 200 nl @7z - anRVL - B
-7V (PCPYEBIR (2:5:8, v/v/v) ICBES®. ERICT b HHEBEE
WMERL o, ABBEBRE2BOD8E15,000 x g, 10 )L, EiB2HEU I
B, METH»BEEICEHY 200 nl © PP BEREZMATEL BEE .
EREFEU MEEEE2 2 BERL, SohickiE2BEET 30~40°C
WTERT3 ey s noR L e AB-F IV EEREL, -
WEDHEZFIWMU Iz, BT = /- VBBV EL 3 EcBEKE2MA I
#®., BOSEEA5,000 x g, 10 )L, Bonicibiiz 80% 7= /-07T
3EH, YRFNZ-FNT 3 HEFBREHEL ., el LPS & Uk, #
LPS 2BEDoBEDKE (105,000 x g, 3 B[, 6[E) & RNase fAFE[22]
(20 xg/ml in 25 mM Tris-HCI buffer [pH 7.4], 37°C, 3 B XY
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BBIL ot BUEEERL BB LPS %2187, o, PCP Ml 2iT - 1%
DEEE, BE7e b YERL, Bio7 - - Kl 21T 10,

PCP iz 20, V. fluvialis 181-86 Kobe » 5l LPS M&@x h
Tods, MoBEE» & LPS i ¥ hish o7z, 7z, Vibrio bio-sero-
group 1875 261k, FHHIRIZ X v, KEE (non-LPS materials, NL)
BB SN, LPS L0 NL OFED 5D L Table E-3 ISR L 2,

Table E-3. 7® b VEEEED» S5O LPS EE, w/w

7w -l R
B B PCP fhHd
KEHK ANEY N =1::04
Kobe #% PCP-LPS (0.4) W-LPS(0.6) -
Hakata ¥k - W-LPS(3.5) P-LPS(2.4)
1875 Original NL LPS (0.5) -
Variant NL LPS (0.5) -

PCP-LPS: PCP HiHic X 9B ok LPS.  W-LPS: 7= /-0 » AKHH @
KB, 6B 6Nt LPS.  P-LPS: 7z /-Jb - Ko7z 7-WE» S
#Boni: LPS. NL: REYE (non-LPS materials).

2-2. = J-Jb e Kk

PCP B D P& b VEEEW 30 g 2 1.2 1 @ 45% 7:n]~j)l/t:%
BERic®, 66~68°C 1T 15 FEHL <IREB-FHHL -, ZBEKZ 4
CBAL g, KB, 7zU-NE, BEBCOHT 3 9ELDH
(15,000 x g, 20 P) Lo KEZ WML 2R, BoNKBLERFRD
HEK2BLOBRETHB3 7 -VELEBCMA, Fic bR EeFEUHME
HE2 2 @iTo0c. BBROHHEOBCE, KEOMBI= T =/ -VEL S
WUl BonickKBE 7 2 - VEZ—HEWL B, ZO0RE2EDL
BE(5,000 x g, 10 D) LARBEY2BRELE, BHETISTHE 100 nl
FCRML o, BEHREEEODEE(105,0002 8, 3 EHRIL, F6h0
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Foibit R LPS & Uiz, # LPS %2 PCP fHREDBRE bEE. BELSD

BEDE L RNase M- XD EBIL 1288,
oo BERD 5@ LPS % Table B-2 iR L 72,
PCP B LT 7z -0 - ARIHIZ X i S5Nh i LPS X,

KERSHEL 7o,

1 BcHET 32 RE

1. Degraded polysaccharide (DPS) M4y Eg5y

BRIGEZER L BB LPS 215

TEOE

LPS @ ZHEFE 7T & 3 Degraded polysaccharide (DPS)EIZE, Ga-
lanos 5 MFHE23]1cE-S %, LPS % 5% BEEE (10 mg/nl) © 100°C, 2~5

Rk RO |

ZORERES 2HETICRELZEL TH

Bllic, &, B0RERREKC 3EEFL LR, BEZEL VY

FABZE LT,

Table E-4. DPS o Sephadex G-50 ¥ L 02 b ¥ 5T 4-lc kB
NEBISIYayOWNE: LS »oSEELIY YR A OIEES, wi)

& LPS » 5 Fraction

{87z DPS I A B 1 v JEF A

1875 Original-DPS 47.3 - - 5.9 6.9 14.1

Var iant-DPS 51.1 - - 4.5 7.0 15.6

Kobe W-DPS 41.2 - - 6.7 9.8 20.9

PCP-DPS - - - 22,7 14.4 45.9

Hakata P-DPS 41.4 - - 5.8 1.7 24,7

¥-DPS - 3.6 3.2 26.4 9.5 39.4
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Bont: DPS B, 10 ml O U TV - BFER - K (10:4:1000, v/v/
VIZEREL. B200HRC X0 FBEYRBREL IR, Sephadex G-50 )
RIS T7 4 -(BiB) L iz, DPS @ Sephadex G-50 ¥ o o=
PSS T74-c k0 BoNIET7SDDa v (Fre) DNFEE LPS 545
BELI-VEFR A OIRER Table E-4 IR U N H6DF Fre. X,
TR ObEIPIHEL 1o,

2. Lok

LPS Bl 2ol &En2hERE, 7386 LviEiiBgo
SR, TEEO L IcHRZ a2 bS5 74- GLC), HRAYOUI b IS
7 4 -/BRSWGC/MS) B LT EBEBRIGEIC X 9iT- 1,

2-1. PO SH

LPS LT ZDMOFEE 35 ng 2 1 nl ® 2 H-PU 7N FNVEET
120°C, 1 BEMADMBL ok, ERR[WTICCRAEZEL 1, BE2 2
ml @ 0.01 M-3EERIZIEMEL L Dowex 50 (1Y) HSL2WBEx k. 20
nl OFEFEKRCBEHL CPHEEED 20U k. FHhEEES 2EET
50°C CRHEEE & ¥, Laine 5OFE[ANICHR T, ABLFIES b
Y7 2 (100 me-NaBH4 /3 ml-Hz0, 0.6 nl) TE7G(Fid, 3 M) Lk,
5227 Mk (KREFE 1 nl, 100°C, 2 M) LTPAI b7
tF- M EMELTBL ., Table E-5lombLi-70754 1 2013 GLC
BLO GO/ otk Ed -  BLL, ABEEHYREL LR D-
2BV, i, BEMEC o ERC PS »oEHTE LY b
AOFFRTEDOL 3T, B 3~ ng% 1 nl @ 5%-FFET 100
°C, 2 BSREmA SRR, EREREUFEC X TORU SRS 2 .
BRI Mavhinney & OFE[BNCHE 2-0-XF N A% T Lk (4
Y ubEEEE 0.1 ml, 70°C, 15 L. BYUIY o EokEER (1:3,
v/v, 1al) © 70°C, 25 #PEFNAULT 0-PLFN-0-RF N FFY

6.



LBEGRHESL, ELEAUFHET GLC B I GC/MS LD E
HoEEL I, %Y LLHAZEE, 300 ng OB 0-AF VL FOFI N
PIVEAL-NA D) EEUI Y (1.78 nl) ORRICIERE @Bk,
0.22 nl @ 1-IYRAFNPI-2-70N/-V2MATHERL I,

1875 Original LPS, Variant LPS # k¢ Kobe W-LPS io&FHhiTinic
2 DOXRFEEFEENS I, IDoEERX., 8 35 2 1 nl @ 2 H-
FY 7L A DB 120°C, 1 EEMASEL ok, LEEoBETCT L
b 7EF-FEEEZTBEL ., Table E-5 WiRL 7YoL 4
Z2RV3 GLC sk viT-1,

Table E-5. GLC & LT GC/MS ¥tk

s A FN 32 I IS LIRE Injection B
TadsnL 1 3%-ECNSS-M 150~190°C, 2°C/min 250°C
e 7 e VN3 TABSORB 160~210°C, 2°C/min 250°C
v B N 25%-DEGS 150~210°C, 1°C/min 250°C

TS L 4 ULBON HA-54 150~230°C, 2°C/min 250°C
TS h 5 ULBON HA-54 180~300°C, 3°C/min 290°C

3%-ECNSS-M  (Support : Uniport HP, 3 mmx 2 m, HZroOIZ).
TABSORB (3 mm % 2 m, Regis Chemical Co.). 25%-DEGS (Support:
Chromosorb WAW DMCS, 3 mm x 2 m, FRXIDTZ). ULBON HA-B4
0.2 mmg B, POIbNwRFYTEVE-), FrUYP-HR : BR.
IRHHES « REBERA AV LBIRHES.

2-2. PXOFOOW

FE 35 mg 2 1 nl @4 H-HEET 100°C, 8 ERRAMAKSEE. BT
Ty O-2Y-2NAF -5 -CRREEL o, BE2 2 nl @ 0.01 H-18
BICIRB g ictg, VWheat OFER[261128E0>, Dowex 50 (HY) Ho 4%
BEEw, 20 nl ORFEKTHESER. 150l © 2 -EBcEHLP IV
RES 2§, FEDRZHEETERLZES B, Lideritz 505
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271 cfE-> T, 2 nl DREKFEF P U LKEED 20 «] OMKEE
T N-7EF WAL (ER, 1 B U kE, FHBOES LA, AT
D% PV LTERL, RAHRTRETEFMELT N-PEFN 7
WI b= PeTF-bBEERHFBL . Table E-b WRL 7y s
2 23 GLC LY GCNMS Do k-oTcEM - EB LU, £, B
AR CRRETHBENOTFIVOSHRITROL 12T 12,
#El 3~bmg % Redmond DAL=tV 0.5 nl @ 10 N-3EET 90°C,
15 MA@, Ll e @Ek. Dowex 50 () BF x> THEL
7 EES % N-7eF Nk, B, TEFPEFMELT N-7EF
WePWIb-e7EF-bFBEELARL., GLC B LT GC/MS Hifric
Tog-wBL, ABEEYEL LYY -2V,

2-3. &l oot

TERFERIX, Haeffner SDJFEE[29]1fEv, B 5~10 ng 2 1 nl ©
AMN-IBERT 100°C, 4 BFEIIKDBHR, Bic 4 KBk b D2 1.67
ml GRIBE: 1 N-KBME b U D L)2IMASHRE 100°C, 2 By
BRU., MADBRL2EBHBEEL LR, ZooRl LX) EhBES
2HH L. Rietschel 6 @FEBONWC LI P A5 W (0~4°C, 1 )T
AFNVEAFHEEGEL LT Table E-5 WRLETOYS A 3 2H 03
GLC B LT GC/MS T k- CEBERL o, ANEEYHEE LT/ &
FHYBAFNVEZZAFT NV (HRAI0LTE 2HVI,

PR, P38 b XU BIFBOREER., GLC o 2 REEYE
OEMFEEE L GC/HS (BAEBT DI-300) - k9 iT-1c, GLC i
B 3 B ERYEOEN R 2 Table E-6 (FH$E), Table E-7 (7
3 /%) B LT Table E-8 (MHHFEE) w2zhZNRU iz, GC/MS i
GLC 2#7 2@ U &4k (Table E-5) 4T\, Electron Impact Mass Spectro-
metry (EI-MS) W&+ A4 V{LEHE 72 eV . Chemical Ionization Mass
Spectrometry (CI-MS) BRIGHRELTA VTRV EZRWTEZNEFNSY
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Wl PHRE, 73086 X0 EHFBOERE, Table E-6, Table E-
7 H XU Table E-8 IR L B BEWE IS T3 BE 2 AV TIT- 1,
1875 ¥k LPS & &N Tivic NS I-11, Hakata P-LPS =& hTwick
AEZI/JEWBS), NoYIVEIVF I FyIVvorBR., C-2EHE
Bk 9iT-1,

Table E-6. #F ¥ o-Xi¥3ZHEEEEDEO (LC 2hicbid 3
Epsges | ‘

PR HNHREF IR R W R
TYR0-X 0.34 Ho b-2 1.48
Y -2 0.82 IWa-x 1.60
PIEI-R 0.84 7 -2 1.60
UE AN 0.84 4 F-2 1.84
FTD-R 1.00 2-FAFRI-YHK-Z  0.53
Fo-2 1.30 7a-2 0.85
£ 0-2 1.37 ShJ-R 0.61
2V IR 1.40 TN h-2R 1.55%

A RRELE: Y D-ROP VI - PEF-FBEKICH T B EF
HEOFBEFOEMERERE. ) FYO0-A0 0-PEFN-0-AF N
ARV LBUEISHTEINY F-RORBEGOENIFEER.  SF
&4k =4 1 (Table E-5).

Table E-7. =¥ -T2/ 737 EEEYEO GLC oiFicsy
2N RS

PRI R P HNREEE
2V -2 1.00 RVIYIY 2.11
WAy 1.88 NP I Y 1.06
HoD bHIY 2.05 FIHEYIY 1.08

RS 2 - ADP N Y - e PEF-EEEICHTBEY
T EBERMEO I-7EFl» PLY M- 7E5 - BEEOHIE
BEM., et YuyS2 2 (Table E-5).
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Table E-8.. /9 FhyEow4 2 SEHBEREYE® GLC SWicsiy
2 R R

NERAE W RARE  IEIE N R IR
FHvE (€10:0) 0.068 Fo%7HvH# (C18:0)  0.81
T FAVE (C11:0) 0.00 #Ar&Ferv# (C18:1) 0.9
FFHVE (C12:0) 0.13 JFFnvE (€19:0) 1.00

FUFHVER (C13:0) 0.19 3-eFDFI-FHI
Fr2FHE (C14:0) 0.26 FhrE (3-0H-C14:0) 1.21
Nv&HFHVE (C15:0) 0.36 3~k FORIY-AFY
AFHFHYEE (C16:0)  0.49 FhvE (3-0H-C16:0) 1.69
NPT VE (C16:1)  0.57 3-EbhrOFI-A04%
NT&F B (C17:0)  0.64 718 (3-0H-C18:0) 2.19

X RIGREE: ) 7T h VB0 AF IV X5 VHEEICN T 3 BB
BYEoEFEEOENFREERE. oRG: T ns 20 3 (Table E-5).

2-4. BBFIG

2PEEIX Dubois 5D T = /7 -1 o WEEEE [31]. A7 bh-Xi& Osborn
DY AFA Y  FHEEE32], £Y i Allen HBOAESIC X BZE[33].
EBLHEREEOoFEE34]., €73 71X Belcher 5DHEIB]. BB
EiZ Lowry 5®J5k[36]. 2-F b-3-FAF T 47 bEE (KD0O) 1 Veiss-
bach @A IHEE - FFANNEYV-VEEEE[37], 0 Y BT Bitter and
Muir @F NV« GEEBEE (BBl kv Z2nEFNERL I, 1o, B8
BREGCEL RERAROBER., 2nZFn 0.1 pg-LPS/nl, 1.0 me-
LPS/ml, 2 mg-LPS/ml-60% &IE3REE, 0.2 mg-LPS/ml, 0.4 ng-LPS/ml,
2.0 mg-LPS/ml-1 M KEEF b Y DL, 5.0 ng-LPS/ml H LT 0.5 mg-
LPS/nl TH3, BSE2ERGORERE., BEPELLT, 7z -0
WBES JCETEEERIG TRV a-R, 27 EEERIGTR Y
VaAS Iy, Lowy BTREMBEZPLNIIY, BaVEB - FANLE
w-VEEETIE KDO, 2V Y ORBRIGTIRY VB—hY L, HLTD
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WA= WRBETRAS Y o v EBEBEWCERL .

e, KO LT nVBORERETE, b HSEIS 0B
FEC I TOHRBETI LD, RISROBERANY b L2 RS
EEH(RIL 557 B X0 BIEL ., BEYEoZh LB o, E¥YE
LLTovnYBISsvnyE) I K0 (PrEovsaB)d e s
i Sigma #BEZFEAL I,

2-5. 0oLt

2iEEIFEE 10 ne 2 1.5 nl @ 4 W-3EBET 100°C, 4 BRREMAKS
B, n-FNEFEES2TEL CEREL, AT M-XOEER., #
PR RIS GLC Ik 0iTolc, B¥o L-ZVEa-D-9YIAT M-
RE D-ZUkn-D-vv /AT b-2IT Bagdian b D FHEEBONCHE-TH
LI,

3. AFNALDH

BiES XS EO X F BT Hakomori @75 [40] = -TiT -7,
HIFREBAFANANIZ 42BNV EP =F )X, 3715 ng OKEADY
v LBEIR (35%, Aldrich chemical Co )2 H A2 BN A P IIEICE Y.,
3 nl ORMWE-FIVT 3 BEEFELSBMZI Y Bk, BET ol
FHRBEEL. KETIE 20 OIAFVRANEIRY F2MA,. E%5H
ALk, ZEiRT 1 BEERL CHBU L, XFNVESCERT3H
Bl rosil., FET. AaBbY Y EoRtcgisv i, ok
TERHALILH R u AN« PUEFTTO. BEOFEAIH I RE
HEZHAOTIT»ic, BEBIUVEEORTEXF L, FEl 510 ng
2 0.5~1.0 ml OIAFNANFFY FICFBSE, TR 0.51.0
ml) 2%, FET 5 BEERLE, 0.5~1.0 ]l oz vxFbE2M
ARWERT 1 BEERLUT-

FIoHRTH, BETCCBEoavMbAFVeRSBELLE. K
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% 20 ml OBEFKICREE SR, SEP-PAK C18 H-b VU v (Waters
Associates) [41] 2BES W, FA-F Vv T2 20 nl OFEFKT 2
EIZEEL 78, 20 nl OX& -V THEHL, TAK L-&-CREEEE L
TAFIALE RIS,

AFWALBEEEL, DEO/ oo RN LISERL B, B Table E-5
WRL 7o sSh 4 30 7055 5 2H03 GS/HS (CI-MS,
EI-MD I XD AW ice AFNLZHEI. 1.0l @ 2H-FU 7N TN
i ©120°C, 1 WHEMAKDEE. BAFRALERIFERIT MY 2L Q00 ne-
NaBDs /3 ml-X%& 7 -Jb - REFK[1:1, v/v], 0.6 nl) TER, —HET
U, 1 nl OFKEBc 100°C, 2 BB 75U ok, Fib & R
GC/MS ok gt i,

4, BaHwERW - FANNEY-VEBRISEEYIE O

LPS (50 mg) %2 4M ¥EER (20 ml) T 100°C, 45 MRS MHE, 2 oo
FVLTEERZBREL. Z0OKB2EET. BEEZEL o, KRER2, D
BOREMKICEMRL ., Dovex 50 HY) BS54 (1.5 x 20 em) ISBEB S &,
20 ml OFEAKTHEHLIL, BHR2EETEREZER. B PROE
BAWIEMU T Dovex 1 (BFEAED) 55 4(1.5 x 20 co) 2Bl ¥, 20
ml OFEFKTHEEH, 15 al © 20 BB CHEHL L, BHBE2EET.
BREGZEIL. @3 URB - FANN Y- VBRIGBEDE OBED 215
o ot X &, TROPVHUEFRZT v 5 -F0HE, SEGBES
k8 B LT GC/MS o gtl o,

5 BAaVERB e FANNVEY-VBRGBGHEDBEDO P IV I NVERZ T ¥
& - e

XOPVAVHRZ T 7 &2 -FREX., Drewry 5DOFEE [42] 2B,

0.05M REE? v B o LIEER ©H9.6, 0.5 al) RPN hudER27
&-¥ (8.0 units, Sigm, Type I1I-R) Z vy, 37°C, 16 BRfE4T- 1oo
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RIGHRT#. 100°C, 5 SREIMBLEL i, ERRRTIC CEREZEL
TEEle U, BEBEERKES LU XA F M Eatricdil 7o,

6. BEREERKE

X OBFEHEESEKEE . Yhatmann No. 1 paper LTV U UV /FEEY/
K (10:4:86, v/v/v, pH 5.3) DFEFZ 2V, 50 Vem T 50 ZHEEKE
Ulo Bt ETo X OB, Yarren OFE431HEW, FANILE
V-V LT T,

ooy BOBEBRESRFEHO LR L ARSIk, RHERCR Y
oYY e MU 0VERES[44] 2 A,

7. BATHEE - FANDVEY-VBRIGEEYEO GC/MC o

IPS BL LPS opBiL - X 2 1.0ml @ 1 H-XA% -l -EET
60°C, 1 B A&/ VI AL IR, ERSGIRT. 40°C CHEL I, RE
B, 0.5 nl XK I-VISEDL, IPVREYTEAF I 0~4°C, 1
DIVIE. 10wl VU TV /EAKEREE(1:1,v/v) T 80°C, 30 M
mLT7EF BV, RERTER. BETCEREZEL., BE2BY
A& - VPRI T ALy AF b, Table E-5 oL o7/ 0S5 4
5 2Huw3 GC/MS (CI-MS, EI-M) kv a#r Lk, i, PIB YR
A7y H-ETHMEL I R2EREFEHC L0 ML, KFEFIFEFHY
v7 2 (100 mg-NaBHs /3 ml-H20, 0.6 nl) TE|EI-T 3 BEEBETH., H5
HEAw kv TEEXF L., 70554 4 (Table E-5) 2013 GC/
HS &#r2iT- 1.

8. N-deacylation ¥ X T8 N-acetylation

01 2 VS8 LPS » 68U 72 DPS 4@ Sephadex G-50 4 )% 1
IRTS T4l E DB SN Fre. 11 (LPS OZ A4, 0O-polysa-

-103-



ccharide) @ N-deacylation 'X. Perry & ®75ik[451fEwy, EEH(200
ng) % 0.1% OKRFARIEFPYILEEL 1 KB MY DLE
(10 ml) ©100°C, 2 BEMEL TiT- o RIDIEIX. KET, 2 U-18
Boming., —H. BEKCERL L, BIAKR. ©TBRY2ELSEE
CEXYBRELURE, BET. BECEL ., 20BRBE2 B0 T Y/
BEEB/ A (10:4:1000, v/v/v)ICIBEREL . #HiRd Sephadex G-50 )2 o
RMTTT 4k ) pEE, SEEES Fre.lD) 2WHEEKEL T O1
2 SE N-deacylated O-polysaccharide 2187 (UNZE 50~53%),

01 a U5E N-deacylated O-polysaccharide @ N-acetylation W&,
Lideritz &®FE271IChEv, O1 2 U5 H N-deacylated O-polysa-
ccharide 50 mg® 10 nl® 1%-FREEKIRF b U U LKEFCERL . 300
ul OFAKEEBREZMAZERICT 1 BEERL TIT-7c, N-acetylated
O-polysaccharide &, LRIGIKZ —WEEKTENL k., dike@E
I Sephadex G-50 ¥ N r 0 bS5 ¢ -2 kb 2 - P - (s
89~93%) o

Boenlk Ol 2 USE N-deacylated #5 L 7° N-acetylated O-poly-
saccharide &, NMRAXZ b IV OBIEL X F LS HEIHL .

Fi., O1 2 V5E LPS @ N-deacylation & N-acetylation & T&EC
DEHWfT-Tco LPS 200 mg %2 EEDHEET N-deacylation L IoiRiE
DOEEL . Z20EOINERBENKCEFR, 10 5l © 0.01% PUZFNL
PIVAKBRCBBRsS, ~HBEWL ., BRNER2EB00BEL. 7B
VeBEL B, WEERL T 01 2 VS8 N-deacylated LPS 2151
(3 58~63%), Fic, 01 2 VS5E N-deacylated LPS 50 me % EEC L
F#kIC N-acetylation U ic#, BH L. 2 OWEZ2BLSEBEL CREY
BBRELULE, WEEZELT 01 2V5E N-acetylated LPS 2187
(3E 84~87%)

Beni: 01 2158 N-deacylated 35 L7* N-acetylated LPS W&,
BEHROSH B X mERHBRCHEL 1o,
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9. I[PS 2B % K0 pFoBEEr o0, YVEFR A Ny
- OEETES

AEBROFIES Fig. E-1 oRL Iz, 7. LPS oty »E{L[68] %
1757% 150 mg @ LPS#% 2 nl @ 40%-7 w{b/KEBMAFRICERL 4
°C T 48 EEERL K. B LI, 20RE2RLDEL TRED 2
BEL ok, EEEEL TR Y VEE-LPS 215 (ISR 77.4%) Y »ES-
LPS 50 me % AKFBALRIEF MY DL (100 ng-NaBHs /3 nl-H20, 6.0 ml)
TERICT—HETL. WY YEB-LPS Enik(NE 87.8%5) 2 L ek, &
S, K e FSUY (G al) ¢ 100°C, 40 BEMELL, e FS IR
o ko BREL il 2 2 o0k L eE L kg, KIBEED % B
WL, 20RK2HMETEESEEL ., BE2 20 nl © 1% REBEAZEF
P U LKIFEICEBRL. 300 pl OKEBEE2MAZERICT 1 BER
LT N-7eFkL iz, RIbE2—HBHL., 2 0RKL2EL0EL
THEY 25k, EEEREL <BY VEB-THIEHEB-N-7EF L LS &
Toik % 187 (IR82.4%) . Y > BA-THAEAGEE-N-7 & 5V LPS &k 10
ng REIROFEFHEMLO NI 0ELAF VL, KBLERTEF U I L
(100 mg-NaBH4 /3 ml-X 4% -k « KB [1:1, v/v], 2 nl) TERIZT
—WANVEFINET2IT-RHE, 20l @ 0.05 N-MU 7 VA NEEET
100°C, 15 £RMASBL T LPS UL R A Ny 2 K-Y 8oL 2EE
2R L i, MASBEREZ2ER[RTRRBZEL 1B, 2 22hid.
—H VEF A RNe 2 - OFER2IRE T3 .0 1 ol OEKEEE T
100°C, 2 BE 7 eF Wb f#., TableE-b Rl e/ sS40 4 2 M
B GC/MS FFTcHtl oo FicfltFid, K0 2 F ORISR olEaiX
2R TBOTRROLSICWE L, T, FHR2EAFEROE
b U2 (100 ng-NaBDy /3ml->t 4 0 -)b « KEFE[1:1, v/v], 0.6 nl)
TERICC—HETL. BORRE2ERRERL 2H. 1 0l © 2 H-
FU TN A OEEET 120°C, 1 BEMKSEL o, MKIBEZ2ERSA
FTRAELZEL, KBEAERIEFT P Y DLA00 ng-NaBHs /3 ml-A% 7 -
o KEK[:1, v/v], 0.6 nl) TERBICT 3 BRET. BAKEFEBA )
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T 100°C, 2 BE 7 F LU e, Table E-5 Wikl k7o =<4 4
ZFWBGC/HS D 21T -1,

P
i
PS-core-KDO-G1cN-G1cN-P  (LPS)
I \_____..v._....._./
P FA

Dephosphorylation [40% HF, 4°C, 48 hr]
Reduction [NaBHz]

Hydrazinolysis %HzNNHz, 100°C, 40 hr]
N-acetylation [{Ac0)20 in 1% NaHCOs]

PS-core-KDO-G1cNAc-GTcNAcol

Permethylation [method of Hakomori]
Carboxyl-reduction [NaBHg]

(PS-core-KDOse-GlcNAc-G1cNAcoT )Me

Weak acid hydrolysis [0.05 M-TFA, 100°C, 15 min]

‘(PS—core—KDOse)Me + {GIcNAc-GicNAcol)Me

Acetylation
[(Ac0)20, 100°C
Reduction [NaBDg] 2 hr]

Strong acid hydrolysis

(2 M-TFA, 120°C, 1 hr] (G1cNAc-G1cNAcol)MeAc
+

(KDOo1)Me + (mono-sacchar.)Me (PS-core-KDOse )MeAc

Reduction [NaBHz]
Acetylation [{Ac0)20, 100°C, 2 hr] GC/MS analysis

(KDOo1)MeAc + (mono-sacchar.ol)MeAc

GC/MS analysis

Fig. E-1. KDO 4 FOEEBROBH L UVERN A Xv o E-YD
BTN, PSs O-F8E. P; UVEB. FA; NBEHEE. GlcNAc: N-
PeFVITVav 3., Glelicols N-PEF NV adr I b=,
KDOse; 2-7 b-3-FAFT~-Fo b-X. KDOol;s 3-FAHF Y-
F7F b=, Mes AF . Ac; PEFN. mono-sacchar.; B
#%. mono-sacchar.ol:; BAPESE .
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10, Fuoral b 757 4-

DPS MWy F o0 b5 7 ¢ -k, Sepvhadex G-50 B4 (2.6 %
100 cm, Pharmacia Fine Chemicals) ZMu, VU IV/EFEE/K(10:4:
1000, v/v/v) T, 39 nl/hr OFRBETEHEHL, A-FF 4 v TS50 T3
yalbo&-icky 3 nl OFEZICHEL .

N-deacylated ¥ LT N-acetylated O-polysaccharide @5 N2 1<
;257 4 -1X, Sephadex G~50 BS54 (1.6 ¢ 70 cm, Pharmacia Fine
Chemicals) 2 ft>, HIEk L AMOBEHE T, 10 al/hr ORETHEHL .
1 nl OESICHEL .

BHAE-VIE, REBIEF(BE RIDGA BRI L 2B,
BEIOEEERS LUV VERSMTB L0 I DIEBHL I

11, FFYVREBF U L-KY P2 U L7 I FFVELRKE

LPSO FF Y WEHEF P U DL-HU 72 U733 FHFIVESIKE SDS-
PAGE)!E Laemmli & D691t TiTo o 0.4~0.8 mg/ml @ LPS
B 100 p] o 2% SDS, 20% Yz-oD-R, 1§ 2-A WA bxA -
WV B X 0.001% 707 -7 -2 0.1 H-Tris/HC1 buffer
(pH 6.8) 100 w1 20X, 100°C, 5 ZEMBMMEEL ok, T 10 gl
% SDS-PAGE wHtU o WEHEF LV ELTE, 14 P2 U NP IFOBEE
Fhe 70V NVPIFERT IV OHE AZ 75 (13.5 cn x 12 cm
x Tmm) AV, 145 PO2UNTPZIFSETVE, 305 PPUNPIE
9.3 ml, 1.875 M-Tris/HC]1 #EEH (pH 8.8) 4.0 ml, 2% SDS 1.0 ul &
LU BEMK 5.5 ml OBEKIC 105 @BV ETL 0.2 0] 2 LN,
N',N'-tetra-methyl-ethylene-diamine (TEMED) 20 w1 ZMA CIEHL
oo 4 POUNPIFEEBS VX, 308 P2UNPIF 1.3 ul, 0.625
M-Tris/HC! buffer(pH 6.8) 2.0 ml, 2% SDS 0.5 ml B Lot ZEEK 6.1
nl OBRKC 10%-EFHB 7> €204 0.1 nl & TEMED 10 w1 22X
THEBIL foo B buffer 121X, 0.96 M-Z7UD 22 0.5 % SDS 25
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&0 0.125 M-Tris buffer (pH 8.3) 2w, 30 vA/F VOEEBRICTHY 3
MRS L o, WREHA TR, EEFVRBREL, DB VRS -/
BEER/AK (40:10:50, v/v/v) BEREE (400 aDCBL., O-%Y-Y x-%-
(TAITEC) 2 FinT 30 SEREL ko, BBz P AL V-2-12 X9 IRG] -
BrEU#, 14583 R/ n& -0 /BEER/K(5:40:5:50, v/v/v) &
400 ml 2iEE 5 SEIREL 1otk BEKTE 15 7, 6 HEEL I
¥ ko LPS Mo odelx, Tasi & Frasch OFE[TONCiEVFRE
WX DT ot BEIIRBREAFEES v M (ELER) 2ERU .

12, E I DM T 4 -

NOVIVOEEBI/ DT P57 4-(TLORX, 7HI-W/CUTI /K
/BEER (B:4:3:1,v/v/v/v) DEERZHV, Avicel 7L-b(7Fa v EE
) BT o tn, EBEYEICIZZ IV aY 3 Y (Signa #H81) 2 v, REH
Wi 0.3% SV FYY® 95%-24 - ViR 46) 2 EHL -, FElhS
Tt LB Lz, LPS 5 mg %2 0.5 ml @ 10 N-#EE8< 90°C, 15
SRS RS, BELCEBEEEL. BE2 2 nl © 0.01 M-EEIC
TR Dovex 50 M) B LIE LI, BT L% 20 nl OREA S
#%. 150l © 2 H-EMTAHL. BHE2EETREZEL <Rl L
1o

13. BRGEB A bV OfElE

01 2158 O-polysaccharide ¥ J¢* Hakata #& O-polysaccha-
ride OBBESILE IS MV (HR) 0B TEO L SIZ4T- 12,

13-1. Carbon-13 NMR ('°C-NMR)

EK (min. 99.8%, Merck) THURE L itz . BUBEKICHERL.
0 MATIRAV-VTEBLEEYZEER. b mé OFPEEICHA
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Lit(l{& 4 cn)o AN P LOFER., BEETF GX-270 (7-V =&
NR EE) 2 v, HRERE 67.80 Wz, SIEEE 25.0°C, oD 7.0 T,
proton decoupling (BIEE-F : SGBCM, Single pulse bilevel comp-
lete decoupling) # L 7F proton coupling (Bl ®-F: SGNOE, Single
pulsehetero decoupling with NOE) OFKIC L 01T -7z, AEREEIC
LA-I 35y FBEMEIR) 2An., 2h% 67.40 ppn & LT,

13-2. Proton NMR (!H-NMR)

Bl ER e ERCTERL o, A2 PV OBEIER, MEE»
v, HREEEE 270.05 MHz, BIFEE 25.0°C, pD 7.0 T HOD ¥
I %4.65 ppn ICEEL TIT -1 (BlEE-F : SGNON, Single pulse

nondecoupl ing) o

£ 2 BICEv 355

1. HmiEOHRH

FHECFERAL BRI T 38 O-MiF. BELOHFEM4TICH
Vv, TREZEELCHEELL, NP4 Y7 a-TUavdsnaEEEn
N-bAYT7a2-TaViEHic 16 B, EEBRECEELLSEELZR
EAEMEAECBREL, 100°C, 2 BHEmMERAL ok, BEEEEE KT 3
FEEFL 7o PEIBEIAIZ, 620 no BT 3EED 1.0 (2 x 108 E/nl)
W23 &) ICEBEEEAEKCBES Y, 20 0.5 0], 1.0 nl, 2.0 nl,
4.0 Bl 22hZFh 4 BERTEH 4 ARBCFIREHL -, BRES»
S5 1 EERCOBERIC XY 2R URME 2SI, HNEOHEMOE
CERTHER, £T., GEEE180°C, 2 Bl B3 F-+ U -
7(121°C, 2 ®RIE, 20 I3 XoEEL Ko

01 2 VZE® O-HEHT 3 FEFMmiFE @, B, C) & Vibrio bio-
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serogroup 1875, V. fluvialis 181-86 Kobe ¥ & ¢f V. cholerae bio-'
serogroup Hakata @ O-HREIWN ¥ 3 FEFME O-E, E, Fid, BH
HRE SR — 18 - (B PRI AETIRR) » 605 s hic, BERER
ei=dBirs A, B, C, D°E, E X F BFMMEOHMEE., 2hZNn320~
640 £%, 320~640 4%, 20~80 %, 320~640 4%, 80~160 #& ¥ X zF 1,280
Fed-106,7,9],

2. REEMS XU RZEE MG

B BRI (passive hemolysis, PH) 3 X' &AM IE (passive hemo-
lysis inhibition, PHI) RIGRAESOFEIBICHE > TiT-ote, MR
I ER U B eI, bV UsRinIk (SRBC) packed cell (0.1 ml)
W 250 we/ml O F YR O.250 KEES U DL, 56°C, 1K)
LPS [49] 0.6 ml) %#in%. 37°C, 30 A Y F aX-FLUTERBL I
EERS LOMRKRe L, BRBZR OIS, 0.15 oM BB
L, 0.5 oM BT ZIDL BLTF 0.83% BE2Et 0.25 M N
B - JURRETR (o7, 4) 2 v T,

2-1. PH B

g (100 HEHRK © 2 HHIRF 0.2 0l 1 0.2 nl @ 0.5% 7
H VPR LPS BR{E SRBC IR e ' v M40 BHR, EEis
T3) 20 pwl 2iA., 37°C, 30 < Y Fax-bLi, ISH. 1 al
OMFEE2MA, BODHEL. HiF0 413 m o0 3HEE2BIEL
T % BMERD I, HFITBICIBREOR D CEEKRE., i, FiE
MR X HIIE O D CRRK 2 v, #EnciEm %, Sincim
BOMREELZ LY, B2 ER L. LPS BRAE SRBC o33 3 $ill
Eo 50% Bz KD,
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2-2. PHI R

Hifnig 0.1 nl oA OEE® inhibitor (LPS) ¥ 0.1 nl 2I0A,
37°C, 30 A v F an-b Ui, BAF SRBC BE#E® (0.2 nl) 2B
By bEEE Q0 wl) 2A. i, 37°C, 30 A Y Fa-FL I,
RIS, BiReEEIc, 413 o BT B3EEERBEIEL k., HMBE
100% Ff 2R THABREOL ORERL I, § BlBLEZERFAICLY
K, FEE® inhibitor FRD % BlmILOE2 Y S 7B oy
FLT50% FMPEIEEE 2RO, HBELTR., fiEz&sa0iE
{3 L inhibitor 2@ FRWIBMHEL AL,

ABS 413 [S] - ABS 413 [C]
% WimEE = (1 - ) x 100
ABS 413 [H] - ABS 413 [C]

ABS 413 (S] : ko 413 nm =BT BEHE
ABS 413 [H] : W@ 413 nn 2B B RLE
ABS 413 [C] : MWD 413 no oH T 2 BOLE

A BFICBIs 3 BIMRE., O1 2 LSH Ogawa LPS 35 L 7% Inaba LPS
B4 SRBC & A MFMmiE, B EFBFEMMRIE. Ogava LPS & LUF 1875
Original LPS /{F SRBC & B HFMiE% AvCFsL i, &, DE
¥ E EF0BMmBE. 202N 1875 Original LPS, 1875 Variant LPS
¥ L8 Kobe W-LPS B2 SRBC & D-E HFiiiE, MER4E SRBC & E &
FiiE2 B THERLU R, D, F BRCET3BMRE. 2hTN Haka-
ta P-LPSIR{F SRBC & D-E WFimi¥, MEHME SRBC & F HFmi% A
WTHEBIL 1o, C AFMFER. C BF 28>k 6 0BE- R L 7z LPS
TEAEL 7= SRBC 2EMLBHh -t th b6, C RT3 MR
BEBIT 2D oI,
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3. Z Ot ORER
O1 2 LSE LPS ofbBahd. £ 1 Bl T3RK -7 CHL T

Foleo &1z, 3B O1 2 VSE LPS ORERODHE., £1 8
BT BEER 2 WL TIT -1,
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