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Three mutants of Yen9inia enterocolitica 0:3, namely: YeO3-Rl, YeO3-RfbR7 and 
Y e03-<>-trsS-R werc classified on the basis of sodium dodecyl sulphate/polyacrylam• 
ide gel electrophoresis (SDS/PAGE)J)rofile of isolated lipopolysaccharides (LPS) as 
belonging to the Ra· (the first) and the Rc•type (the other two mutants). Methylation 
analysis, in addition to 13C and 1H NMR studies of purified core oligosaccharides re
vcaled structures similar to those established previously tor the full core of Y. entero
co/ilka 0:8 in the case of the Ra mutant, and identicsl 10 that reported for the Re mu
tant Ye75R, in the case of the two other mutants. 

The 0-specific •ogar, 6d-L-altrose, which form,; a homopolymeric 0-chain, was prcs• 
ent in small amounts in all three LPS preparations, as weU as in the core oligosaccha• 

0This work was presented at the International Symposium on Structure, Met.abolism and Functions of
Glycosphingolipids and Sphingolipids, September 4-6 1997, Warsaw, Poland. 
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ride preparations along with the Ra and the Re wgars, characterutic of the Y. ente

rocolitka 0:3 core. This result is in Une with genetic data, indicating that it is the in

ner core region which is the receptor for the 0-spccific chai.n in Y. enterocolitu::a 0:3. 
This region seems likewise to be the anchorlng region for the cnterobacterial com

mon antigen (ECA), as shown by SDS/PACE/Western biot analysls with mo.noclonal 
antibodies against ECA. In addition, we also demonstrated that the Ye76R mutant 
Re and its parental strain Ye75S, both were ECA-immunogenic strains. So far, ECA
immunogeruc strains, i.e. those with LPS-linkcd ECA, were onł,y identified in E. coli

mutanta o.f tbe Rl, R4 and K•12 H-1::rot.ype. 

All Gram-negative bacteria with the excep
tion of the genus Sphingomonas possess lipo
polysaccharides as main constituents of their 
outer membrane [l). Lipopolysaccharides are 
indispensable for bacterial survival and 
gTOwth, one of their important function being 
maintaining of the proper arrangement of in
dividual components in the outer membrane 
of the cell wall. In the case of Sphin,gomonas 

paucimobili.s this function is performed by 
glycosphingolipid [2]. 

Generally, LPS of the wild type bacteria (S

forms) consist of long polysaccharide chains 
(°"specific chains), which are linked to the 
lipid A moiety (the hydrophobic anchor to the 
oute.r membrane) via the core oligosaccha
ride. Lipopolysaccharides of the rough type 
strains consist only of lipid A and core oligo
saccharide -complete or truncated [l, 3]. The 
precise location, however, where the �ains 
are attached to the core region was elucidated 
so far only for a few species of Salmonella (see 
Nikaido, 1969; 1970, and Hiimmerling et aL,

1970, as cited by Liideritz et al. [31), Shigella 

[4), Citrobacter [5] and Pseuoomonas [6] and 
it was always the complete core which was 
needed for a proper a.ttachment of these °" 
chains. In addition, the full core can also ac
cept in some cases additional surface con
stituents, e.g. K-antigens, T-antigens and the 
enterobacterial common antigen (ECA) [7]. 
The latter is composed of chains, built of a tri
saccharide repealing unit ... [-+3) aFuc4NAc
l.4/J ManNAcA 1.4 aGlcNAc 1]0 ➔ with its re
ducing end (in the non-immunogenic form) 
linked to an J,.glycerophosphatide, or it can 
occur as a cyclic form [8]. ECA is present in 

all members of the Enterobacteriaceae family, 
but the LPS-linked immunogenic form has 
been observed only in R-mutants having com
plete core-oligosaccharides of the Rl, R4 or 
the K-12 core types [7]. 

Species of the genus Yersinia also possess 
ECA, and before phylogenetic studies based 
on 16S rRNA homology bad been performed, 
this fact served as an argument for excludin.g 
these bacterial species from the Pasteure/r

laceae family and classified them as Entenr 

bacteriaceae [9]. 

The genus Yersinia comprises such impor
tant human patbogens as Y. pestis, Y. pseudo

tuberculosi.s and Y. enterocolitica. The pres
ence of ECA in Y. enterocolitica cells was re
vealed by immunocytochemical studies [10]. 
There are about 70 serotypes of Y. enterocoli,. 

tico. as determined by variability of chemical 
composition of the O side chains of their lipo
polysaccharides [ll, 12]. 

Previous studies on Y. enterocolitica of the 
0:3 serotype revealed the presence of a homo
polymeric °"chain, composed of /3..(1 ➔2) 
linked units of 6d-lraltrose. This strain is of 
importance as it is a causative agent of reac
tive arthritis in humana. It is noteworthy that 
LPS is so far the only component of bscterial 
origin identified within the inflamed joints of 
patients suffering from reactive arthritis trig• 
gered by Salmonella, Shigella or Yersinia [11]. 

In the present immunochemical studies (1D

three Y. enterocolitica 0:3 R mutants, we 
found that a truncated core oligosacchsride of 
the Re type, is the place of ECA binding, simi
larly to the binding place of O-specific chain 
as it was revealed recently [13]. 


















