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Summary :

The whole-cell-extract and the acid-extract preparations of Helicobacter pylori
atrains isolated from peptic ulcer patients and the NCTC 11638 control strain were studied to

compare their antigen profiles. Besides, the anti-H. pylori-antibody profile in serum from H.

pylori-infected peptic ulcer patients were also studied to define the antigen stimulating

apecific anti-H. pylori-antibody response in the infected patients. The whole-cell extract

(WCE)and the acid-extract (AE) preparations showed a general antigenic homogeniety
among the H.pylori strains isolated from the patients and the NCTC 11638 control strain. A

humoral immune response against the infecting organism was observed and three antigenic

bands of approximate molecular masses of 61 kDa, 58kDa and 24kDa were recognized by all

the tested sera. Those bands were found to be unique for H. pylori and did not show any cross

reaction withthe Campylobacter jejuni antigenic bands. This makes them a candidate for the

apecific antigens required to develop a specific serological diagnostic test. Further
purification and characterization of the protein bands may be carried out to define their

probable diagnostic or immuno-pathogenic role.

lnIroduction :

Helicobacterpyloriis a curved,gram-negative organism isolated from human gastric
endduodenalmucosa.Thecloseassociationof H. pylori with gastritisand peptic ulcerl-shas

generatedenormousintereston the bacterium since its first report6.Eradication of H. pylori
withoutalteringthe gastric acid output, has been proposed to be the new mainstay of
duodenalulcertherapy7.

H.pylonInfectioncan bedirectly detected through the isolation of the organism from,
«visualizationof, the organismin biopsied gastric and duodenal mucosaB.The indirect
1II8Ihod ofdiagnosisinvolveserologictest8-10and biochemicaltest based on enzymatic
lCtivities'o.'<A specificserologictest requires specific antigens that are common to all the
.ns anddonotcrossreactwith heterologousbacterial antigens. In the recent days a few
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specific antigens for serologic diagnosis have been described13.For defining specific
antigens to a species one needsto analyse the different strainsof that species from divergent
geographical locations. This also helps to define the antigenic relationship among the
homologous strains and identify the pattern of antibody response against the bacterium
in the infected subjects.

The antigenic pattern of the strains of H. pylori originating from countries of Europe,
Australia and Americas have beenanalysed. Adequate data are however, not been available
on the strains originating from the countries of Asia and Africa. In the present study the
antigenic pattern of the locally isolated strains has been analysed and compared with a
reference H. pylori strain (NCTC 11638 - obtained through the courtesy of Dr. C. S. Goodwin
of Royal Perth Hospital, Perth, Australia) and a local Campylobacter jejuni strain isolated
from a diarrhoea patient. The anti H. pylori antibody profile in the serum from H. pylori-
infected peptic ulcer patients was studied to identify specific antigens for developing a
specific serological test.

Materials and Methods :
Bacterial Strains:

H. pylori strains under study were isolated from peptic ulcer patients attending the
outpatient department of the Institute of Postgraduate Medicine & Research, Dhaka by
inoculating the minced biopsy specimens on chocolate agar media containing brain-
heart infusion agar base, 7% sheep blood, '1% isovitalex (BBL Microbiology systems,
USA), vancomycin (6!lg/ml), nalidixic acid (20!lg/ml), trimethoprim (5!lg/ml) and
amphotericinB (2!lg/ml).The plateswereincubated microaerophilicallyat 37°C for 5-8
days. The bacteria were identified by the colony character, Gram-stain and oxidase,
catalase and urease tests. The strains, suspended in 15% glycerol broth, were preserved
in liquid nitrogen. A Campylobacter jejuni strain isolated from a diarrhoea patient was
compared.

Antigen Preparation :

Whole-cell extract (WCE) and acid-extract (AE) of H. pylori and WCE of a C. Jejuni
strain were prepared for antigen analysis.

The WCE were prepared according to Baser et ap4. The bacteria, grown on
chocolate agar plates, were harvested in sterile distilled water and were washed twice at
10,000 x g for 15 minutes at 4°C. The pellet was suspended in sterile distilled water and
adjusted to an o. D. of 0.5 at 546 nm. Fifteen ml of the suspension was centrifuged at 8000x
g for 30 minutes at 4°C and the pellet was resuspended in 0.5 ml of sterile distilled water.
Protein concentration of the suspension was measured using Bradford's microquantitation

of protein estimation technique's.
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The AE was prepared according to Goodwin et allO.H. pylori strains, grown on 12
culture plates, were harvested by scrapping in sterile distilled water. The cells were

washed twice by centrifugation at 10,000 x g (4°C)for 15 minutes and were suspended in
0.2 M glycine HCI buffer (pH 2.2) at a concentration of 0.1g of cells in 2.5 ml of buffer. The
suspensionwas stirred at 25°C for 15 minutes and centrifuged at 11,000 x g (4°C) for 15
minutes. The supernatant was retained and neutralized with 1N sodium hydroxide and
dialyzedagainst distilled water for 24 hrs at 4°C. On completion of dialysis, the protein was
concentrated by reverse osmotic dialysis against polyethylene glycol (PEG, MW 15000-
20000). The protein concentration was determined as above and the extract was stored
at-20°C untill used.

Immunoblot :

Immunoblots of WCE and AE were carried out against hyper-immune rabbit anti-H.
pyloriantiserum. WCE and AE from a total of eight strains were studied. However, due to the
similarities inobservations, data from 3-4 representative strains have been presented in the
illustration. In another immunoblot, serum from the H. pylori-infected patients were reacted

against the WCE preparations from the strain isolated from the same patient
(homologous) or other patients (heterologous). Serum from a total of six H. pylori-infected
persons was studied and the results of the three representative patients have been
presented in the illustration.

The antigen preparations, boiled for five minutes in denaturing buffer (Tris base
0.0625M, 2-mercaptoethanol 5%, glycerol 20%, sodium dodecyl sulphate 2.3%), were
electrophoresed by vertical sodium dodecyl sulphate-polyacrylamide gel electrophoresis
(SDS-PAGE) system according to Laemmli 16 usinga stackinganda separatinggelof4.5%
and 13.5% acrylamide respectively. Each well was filled with 50l1-gof sample and
electrophoresed over night at 8 mAmps.

The electrophoresed gels containing different antigen preparations were
immunoblotted on to nitrocellulose paper using the method of Towbin et ap7.The transfer

was carried out at 375 m Amps for one hour in 25 mM tris, 192mM gylcine and 20% (vi
v) methanol, pH 8.3. Non-specific binding was blocked by incubation of the nitrocellulose
paper thereafter with 2% casein filler in PBS, pH 7.5. The nitrocellulose paper was then
incubated at 37°C for two hours with either hyper-immune anti-H. pylori rabbit antiserum
(1:500) or H. pylori-infected patient's sera (1:100). After washing the nitrocellulose
paper was incubated at 37°C for one hour with alkaline-phosphate conjugate anti-rabbit
or anti-human immunoglobulin (lgG, Dakopats, Denmark). The conjugate was washed
off with PBS and the substrate, fast red TR salt (Sigma Chem Co., USA) mixed with
napthol As-Ms (Sigma Chem Co.) in 10 ml of 50 mM. Tris buffer (pH 8.5), was added and
the colour was allowed to appear up to the desired intensity. The reaction was stopped
by drying.
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Result:

The immunoblot showing the whole-cell antigen (protein) profile of three H. pylori
isolates and a Campylobacterjejuni isolate is projected in Fig.-I. The antigens weredetected
by hyper-immune rabbit antiserum raisedagainstthe whole cells from six H. pylori isolates.
An anitgenic homogeneity was observed among the local isolates with variations in one or
two of the major and some minor antigenic components. The NCTC 11638 strain was found
to be more or less homogenous (with variations in some minor bands) with the local strains.
The local H. pylori strains shared six major antigenic bands (50kDa, 43kDa, 29kDa, 24kDa,
18kDa and 17kDa). Two additional major bands (61kDa and 58kDa) observed in four of
the strains (lanes b,c) were less prominent in other strains (represented by lane a). Besides
this, there were also differences in minor antigenic bands among the strains. The anti-H.
pylori hyper-immune rabbit antiserum recognizedthree major antigens (71kDa, 50kDa and
18kDa) of C. jejuni. The 50kDa and 18kDa antigens of C. jejuni cross reacted with the
corresponding major antigens of H. pylori and the 71kDa antigen cross reacted with a
minor H. pylori antigen. Some other minor antigenic components of H. pylori were also seen
to cross react with the C. jejuni antigen. The 61kDa, 58kDa, 29kDa, 24kDa and 17kDa
H. pylori antigenic fractions did not show any cross reactivity with the C. jejuni antigens.
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Figure 1: Immunoblot of the whole-cell extracts of H. pylori (lane a, b & c) and C.

jejuni (lane d) strains isolated from peptic ulcerpatients against anti-H. pylori hyper-immune
rabbit antiserum. Numbers on the left side of the illustration indicate the molecular weight of
the simultaneously-run marker proteins and the numbers of the illustration and the sketch
diagram indicate the molecular weight (kDa) of the component antigens. Six major immuno-
reactive bands of approximate molecular masses of 50kDa, 43kDa, 29 kDa,24kDa, 18kDa
and 17kDaare shared by all the H. pylori strains. The 61kDa and 58kDa bands, present in
lanes band c are less obvious in lane a. The anti-H. pylori rabbit antiserum recognized
three major antigens (71kDa, 50kDa and 18kDa) of C. jejuni.
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The immunoblot of acid-extracts from four H. pylori isolates (lanes a, b,c & d) and
the NCTC 11638 strain (lane e) is shown in Fig.- 2. Five major antigenic bands of
approximate molecular masses of 53kDa, 46kDa, 33kDa, 29kDa and 24 kDa were shared
byall the strains. Prominent bands (36kDa and 22kDa) present in two of the strains, were
notobserved among the rest. The NCTC 11638 strain showed a number of minor bands
above 69kDa molecular weight. Those were either absent or missing among the local
isolates.
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Figure-2: Immunoblots of the acid extracts of 4 local strains of H. pylori (lane a, b, c
& d) and NCTC11638 control strain (lane e) against anti-H. pylori hyper-immune rabbit
antiserum. Numbers are representedas inFig.-1. Fivemajor antigenic bands ofapproximate
molecular masses of 53kDa, 46kDa, 33kDa, 29kDa and 24kDa are shared by all the strains.
The 36kDa and 22kDa bands present in lanes band c respectively are not observed in the
other lanes. NCTC 11638 strain shows a number of minor bands above 69kDa.

The pattern of humoral immune response in H. pylori-infected patients is shown
in Fig-3. Serum from the H. pylori-infected patients were reacted against the antigens
from the strain isolated from the same patient (homologous) or other patients
(heterologous). About 7-14 antigenic components were recognized in each lane. Three
antigenic bands having approximate molecular masses of 61kDa, 58kDa and 24kDa were
recognized by all the. homologous and the heterologus sera. Besides that, variable
number of minor bands.were also recognized by different sera.
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Figure-3: Immunoblots of the whole cell-extracts of H. pylori isolates against anti-H. pylori
hyper-immune rabbit antiserum (lane a). H.pylori-infected patient's serum .(lane b-f/ lanes b,
d &e treated with serum from the corresponding patients: lanes c & f treated with serum from
a different patient) and H pylori-negative healthy control serum (lane-g). Numbers are
represented as in Fig-1. Three antigenic bands of approximate molecular masses of 61kDa,
58kDa and 24kDa are recognized by all the sera. H.pylori-negative sera did not recognize
any band (lane - g).
Discussion:

The hyper-immune rabbit antiserum raised against the whole ceillysates from six
local H. pylori isolates showed similar but not identical antigen profile among the studied
strains. Two major bands (61kDa and 58kDa), observed in two of the local strains,
were less prominent in other strains. Differences could have been more obvious if antisera
raised against the individual str8;inswere used. In an immunoblot analytic study using
antiserum raised against the corresponding H. pylori strain Perez-Perez and Blaser13have
observed four different whole cell antigen profile. The broad antigenic homogeneity with
obvious inter-strain antigenic differences observed in the present study suggests that unless
specific antigen or antigens shared by all the strains were identified and used, the mixture
of antigens obtained from multiple strains will be appropriate for serological studies.

The immunoblot of H. pylori acid-extract preparations also showed a general
homogeneity between the local strains. However, inter-strain variations in 1-2 major bands
and some minor bands were also observed.The NCTC 11638 strain of H. pylori also showed
similar antigen profile.
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The immunoblot of H. pylori whole-cell antigens against the homologous and
heterologouspatients' sera showed three antigenic bands of approximate molecular
masses of 61kDa, 58kDa, and 24kDa common to both the homologous and the
heterologous strains. Hyper-immune anti-H. pylori rabbit antiserum when reacted with
thewhole-cell extracts H. pylori isolates also showed those bands. But the same serum
andthe serum from H. pylori-infected patients, when reacted with the WCE of C. jejuni,
did not show those three bands. This suggests that those three antigenic bands were
unique to H. pylori and not shared by C. jejuni. However, reverse study using
hyper-immune anti-C. jejuni rabbit antiserum may be done to confirm the above
observations. These antigenic fractions, if confirmed to be unique for H. pylori, could
be usedas antigens in serological tests with high degree of specificity. Sugiyama et ape.
analysing the antibody profile of sera from H. pylori-infected patients against the H.
pylori antigens found a set of unique anitbodies specific to H. pylori. Among those, the
antibody against the 25kDa antigenwas detected exclusively in H. pylori-infected patients'
sera. An antibody-capture enzyme-linked immunosorbent assay (ELISA), developed,
using the monoclonal antibody raised against the 25kDa antigen, has been found to
havea very high degree of specificity. The 24kDa molecule detected in our study may
bethe same as that of Sugiyama et a119.In that case, further exploration of the molecule
may be carried out in terms of purification, characterization and identification of its
immuno-pathologic role.

A general antigenic homogeneity with some inter-strain variations among the H.
pyloristrains, including the NCTC 11638 strain, was found and a unique set of antibody
was identified in the serum of H. pylori-infected patients. The 61kDa, 58kDa and 24kDa
antigens recognised by the serum from all the H. pylori-infected patients, could be
useful for serological diagnosis. Those antigenic fractions may be purified and
characterized for the presence of any diagnostic or immuno-pathological role.
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