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Hrﬁwbﬂctw pylort by been udeutiﬁcd A% 5 eausative :men! in netive t:hmnic gustritis, The recepror far this bacteria, hnwever, i not known It
is fikely that the réceptor maleeules may be glycasphingalipide® as shown in the cases of ather bacieria. We explored this possibility by u thine «layer
- chromatography (TLChimmunestaining method. Amang glyeasphingalipids extructed from humitn gastric musesy, intact Hellcobacter pylori spe-

clﬂ:nlly bound 16 PE0,-GulCer ind 1P NeuAe:LaeCor, wherens no specific binding o neutral giycasphingalipids, which share the same ceramide
mulety with P§O,-0aiCor or 1 NeuAs-LacCer, was demonsirnied. Sonieuted bacterincould still bind to [P NeuAe-LueCer with comparable affinls

ty. Inenntraxt, the binding af bacteris ta P80, -GalCer was greatly diminished updn sanication, These results suggest tiat each of the oligosacchare .

jde maietiex af | l*Nv:uAc-Lm.Ccr und i‘sﬂ,-(inlc,'cr may be specifically recognized by different ||g.md maleeules al' H'Mmbm‘(c'r py!ari

Hrlimbm rarpvturl tnmm mucoss; C‘rlycuxphmgnllpm Bﬂuv.*rial ﬂdhcﬂon

specimen at the time of endoscopie examination and cultivated in

I. INTRODUCTION

Recent studies have shown a close asiociation of

. Helicobacter pylori (H. pylor]) on the gastric mucasa

with the development of chronic gasteitis or peptic

‘ulcers [3-6). So far, H. pylori has been isolated solely
from gastric mucosa and no colonization of H. py!or:
- on intestinal mucosa was demonstrated. The precise

mechanism of the selective colonization on the gastric’
mucosa has not been clarified vet., Recently, it was

reported that attachment of H. pylori to the gastric

mucosa is mediated possibly by specific recognition of -

the sialic acid-bearing carbohydrate structures on the
bacterial cell surface {7,8]. Other reports suggested the
existence of spemflc sulfate-containing glycolipid recep-
.tors for ‘H. pylori on the gastric mucosa [9,10]. In this
‘ report ‘we tried to characterize the giycohpld receptors
in human gastric mucosa with a solid-phase averlay ap-

proach which has been useful for elucidating glycolipid |

‘ receptors fdr‘several pa;hogens [11-141,

' 2 MATERIALS AND MhTHODS

'2.1: - Bacteria
Hehcobacter pylori was isolated from Lhe antral mucosal hmpsy
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* The nomenclature used for glycoaplnngohmds followed the recom-

mendation of the JUPAC-IUB Commx_smon [1], and. the
. rismenclature of ganglioside§ of Svennerholm [2] wls partly used

) Pubh‘shed;by-E{sevier Science‘Pubtisher‘s BYv.

Belo-Florizonte . mediuny with. the selective supplement of Skirrow .

.- {Nikken Biomedical Laboratory, Kyoto) on agnr. plates under a
microaerophilic aimosphere at 37°C for 4 days. The calony farmed

wis transferred to new plates and cultivated under the same condi-

tions. for 3 days, After bacteriological identification a3 Cram- -

negative ‘arganlsms. and determination of- oxidase, catalase and
urease activities, (he bacteria were transferred 1o a liquid medium*
{(Multiply Broth No. 1 from Nikken Blomedieal Labormory. Kyolo)

‘ ﬁupplememed with 2.5% fetal bovine serum.

. 2.2, Preparaiion of antiliody 1o Helicobacier pylori

2 5 mg of #. pyfori and 0.5 mg of bovine serum albumin in'L @b |
of phosphate-bulfered saline’ (pH 7. 4) were mixed with 1 ml.of

. Freund's complete adjuviant 1o prépare o water-in-oil emulsion, The

emulsion abtained. was injected mir'\dermﬂ\ly into the footpads of a

“rabbii, Tn 1he case of a boosier injection, the same émulsion was la-

jected subcutaneously into the back 4 weeks afler theinitial mjecnon
The .mnbcdy titer was monitored by an enzyme-linked fmmunosor.
bent assay (ELISA) with & bacterium as the antigen. The antiserum
with the titer of I IZBOD was used for I‘L('-lmmunostammg

2 3. Preparition of g!yao!iprds ' ‘
Glycolipids were aextracted from the mucosq of human gasmc an-
trum obtained at ausopsy, and were fractionated.into neutral and

acidic glycolipids by DEAE-Sephadex (A-25, acetate form, Phar-

macia Fine Chemicals, Sweden) colump chromatography. Purifica-

tion of neutral or acidic. glycosphingolipids from each fraction was: '
" performed according to the method-rcpnrte‘d previously [15].

2.4, TLC-immunostaining ‘

Glycosphmgohmds were developed on a 5111ca ‘gel-coated. plme :
{Polygram, Sil' G, Macherey-Nagel, Germany) with chloroform/ .
methanol/water (65:35:8, v/v), and then the plawe was incubated
with blocking buffer ‘(1% polyvinylpyrrolidong (PVP), 1% oval-
burniri and 0.02% NaNa ih phosphate-buffered saline (PBS)) at 37°C
for 'l h, followed by incubation with intact or $onicated K. pylori
(approximately 10% cells/ml) in the medium at 37°C for 1 h, The
platé was washed 3 times with washing buffer (0.1% Tween-20 in
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PBS) Incabated: w‘itﬁ e blocking bulfer &t I7°C for 13 min, and.
wishied twice with PBS. Then the plate was réacied with rubbin amds

H. pylori antiverum diluted o 1:200 with-dilwion buties (3% PVP
in PBS) a1 37°C for & h, fellowed By a perexidise-conjugdted anti:

rabbit [yG untibody (Kirkepuuad & Perry Lab,, Ouithersburg, MD,
USA) diluted 1o | 1300 fore | b at 3 C. Thie enayme acrivity remadne
ing o the plate wins visualized by feubation with 0.1% HaOz sl
Ha mM dohlore-L-naphtiol in TrivsHE] bufler (30 mM, pH T.4)

eoniaining 200 mM NaCT at ¥7°C for 13 min. The intensity of the

spoly wax derermined by means of a dualwavelengih TLC dén
sllameter (CS-9000, Shimudaw, Kyora} at a sample wavelengh of
SEO.am. . : - ‘ S

3. RESULTS . | -
3. Gl yeosphingolipids in hinntan Bastric mucosa -

As shown in Fig. 1A, glycosphingolipids of the =

human aniral mucosa occupied the same positions on
TLC as ceramidé monohexoside (CMH), LacCer,
GbyCer and GbyCer as the neutral glycosphingolipids,
and I*S$0;-GatCer (sulfatides) and 11’NeuAe-LacCer os
the acidic glycosphingolipids. [n the acidic
plycosphingolipids, sulfatides were more predominant
than = gangliosides., =~ The molar  ratios - of
sulfatides/gangliosides in the fundic and antral mucosa
were 2.1 and 3.5, respectively (Table 1). The structure
of sulfatides from human gastric mucosa was confirm-
ed to be 1’S05-GalCer with a-hydroxy fatty acids by
‘GLC and negative jon fast atom bombardment mass
spectrometry. S B :

3.2. Binding of W. pylori ro glycosphingolipids from
. the aniral mucosa of himan stomach -

Direct binding of H. pylori to glycosphingolipids -
from the antral mucosa of the human stomach was ex-
amined by TLC-immunostaining with rabbit anti-H#.

pylori antiserum. As shown.in Fig. 1, the bacteria prin-

cipally bound te 1°SO;:GalCer and 11*NeuAc-LacCer, |
but no binding to- neutral glycosphingolipids was

A
CMH- o
I°SO;-GalCer- -
_ 1°SO;-LacCer-
~ . I’'NeuAc-LacCer- ==
St. 1 2 3 4
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Table ||

- Conermtration of g.l-yfwipmﬂaﬂﬁﬂdi i e fundic snd amnd mﬁmm

of human scomash

Anteum

Qlywiwllng_mipids-f " Funduy o
: o C tnmeksy, dry weighty -
- GleCer S s - TR 1T ‘
GalCer ‘ A ‘ 715
LuvCer HE 430
Gt S C TR 881
- GbaCler : C BT L) A SR
N NeuALaeCer : S 93 STt E
P NeuAcLacCer : 06 B F
SOGalCer ‘ 416 934
'S0 GulCerfgnngliasidex RTINS a5

" Carbohydraie. composition of QMH {GleCer or ‘Gail(i‘cr) Wiy

determined by gasdiguid chromarography (GLC) on 1% OV N
conted on Chralite with a pregrammed temperaivre rvise 29Cmin
©ofrom 180 vo 200°C ns the Macetyl--trimeahylsitvt derivatives,

- Table ¥l

Binding of H. pytori 0 glycbsphingalipidspuri.{icd from the dntral
o : gDsR ‘ .
l’SO;«GnlC:er 1'NeuAe:LacCer  Rativ
’ - i ) {a/b) : '
. Peak aren S
. @ ()
‘Viable H. pylori : R
Antral mugasa 1 27861 3438 8.1
. Antral mucosa 2 27882 3199 54
‘Sonicated orgapisms . ‘ SRR _ ‘
" Antral mucosa 1 597 64260 09
Autral mueosa 2. s T 8196 QS

. Peak areas (a) and (b) represent values obtained fr'c‘)m‘th‘c same ’l'LC :

plate by electric integrator (V). Antral mucosa 1 and 2 were from-
‘ ) patients'] and 2, respectively. .

B C

ib% s

-
- - . -
— T i . .: e

St. 1 2 3 4 St.1 2 3 4

Fig. 1. Binding of &. pjori to glycospﬁingolipids purified from the human gastricj‘amral_ mucoséfbn a TLC plate., The amount of
glycosphingoliplds applied on each lane corresponds to about 5 mg dry weight of the tissueand the TLC plate was developed in the solvent systam
with chloroform/methanol/water (65:35:8, v/v}. {A) Glycosphingolipids visualized by orcinol/H;50, reagent. (B and ‘C) The plates were

incubated with cultured &, pytori (B) or sonicated organism (C) and then stained by TLC-immunostaining aceording 'to the methiod described
‘in the text. {Lanes 1'and 2) Neutral and acidic glycosphingolipids, respectively, from the antral mucosa of patient 1. (Lanes 3 and 4) Neutral
and acidic glycosphingolipids, respectively, from the antral rmucosa of patient 2. Lane St = standard glycosphingolipids. (1 ug each of
GalCer(CMH) from human brain, 1°80;-GalCer from human brain, 1'SO-LacCer from SNG 11 cells derived from human: uterine cancer and

‘ o ‘ ‘ II*NeuAc-LacCer from bovine brain. T S
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flubsewcd Also.? lhe banﬂina dasappcarcd when we omi:- -
“ted the incubation step with M. mfarf Therefore, the

int‘etaction of bacteria - with 1'50y-GalCer and

1I*NeuAc-LacCer was considered to be specific, The
“binding to these acidic glycosphingolipids on the TLC
plate,. after preincubation of - H. pylori  with

1*'8§0;-GalCer or [F'NeuAc-LacCer, was found 1o be
completely abolished. As shawn in Table II, the bin-
“ding affinity of FH. pylori to IISO;-CEalCer was
~estimated to be 5-8-fold higher than that 1o 1*NeuAe-
LacCer. On the other hand, the binding to

- 1*S0,-GalCer was diminished when the bacterial cells - |

were disrupted by freeze-thawing or  sonication,
- However, under the condition, the bmdmg of A, p)r.fori
o I[’NcuAc LacCer was maintained,

4, DISCUSS]ON

"Evans et al. h:we demqnstratcd that the hemag- o

Cglutinin - from - M. pylori  recognized . N-
acetylneuraminyl-lactose, which is the ohgoqacchande

moiety of GM; {7]. Slomiany et al, reported a strong in«
“hibition by [I*NeuAc-LacCer and sulfated lac- -

“tosylceramnde of the hemagglutination reaction of H.

pyiori-(10]. The effectiveness of a solid-phase overlay -

_ 1pproach in. determining the glycolipid receptors for
various bacteria was recently well documented {11-14),
" Using a TLC-immunostaining methad, Lingwood et al.

found that H. pylori specmcally bound 10 a sulf‘ated

' alkylacylglyceroilpld from pig stomach (9], though the :

precise structure of the lipid was not elucidated. In this
study, we also  applied TLC-immunostaining to

" elucidate the glycosphingolipids specially recognized by
H. pylori and successfully demonstrated direct binding
- of H. pylori to 1I’'NeuAc-LacCer(GM3) and sulfatide,

Our preliminary results have also shown that freeze-
thawing or sonication dafferentlally influenced Ff.
pylori binding to GMj and . ‘sulfatide, indicating the
possible involvement of dlfferent proteins in binding of

‘gach glycosphingolipid. In fact, the glycolipid-binding. -
- adhesins locating on either the pilus fiber or cell surface

I"EES LFTTER‘S

Mﬂy IWL

have been demonsirated in N, gmmrﬂmw and £. mli AT
[16). On the other hand, our studies showed that =
- sulfatides were

_ _ the  most  predominant :
glycosphingolipids in. the: human stomach. Taken -

together, the results indicate thar sulfaides might more. - .
- likely serve as a receptor for M. pylori in situ, Further @

study will be necessary (o elarify the structure and pro-.
perty of these adhesing rcs;mnmble for the bmdmg o
glycolipid receptors
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