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HELICOBACTER PYLORI ANTIGEN HAVING AN APPARENT MOLECULAR WEIGHT OF 1612 KDA, A SPECIFIC
ANTIBODY, AND ITS USE FOR THE DETECTION OF SAID ANTIGEN

Kok ok kok ok ok ok ok ok

TECHNICAL FIELD

The present invention generally relates to:

a hybridoma that produces a monoclonal antibody that

immunoreacts with an antigen of Helicobacter pylori

having an apparent molecular weight of 16 * 2kDa;

the monoclonal antibodies produced by said hybridoma;
diagnostic methods and systems employing monoclonal
antibodies or polyclonal antibodies reacting with a 16 =
2kDa Helicobacter pylori antigen;

an antigenic preparation of a molecule with an apparent
molecular weight of 16 * 2kDa obtained from Helicobacter
pylori and methods to use this antigenic preparation in

diagnostic assays relating to  Helicobacter pylori

infections;

the use of the specific immunological recognization of a
monoclonal antibody, named Helix-1 and produced by a

hybridoma named 2H11l, or of monoclonal and/or polyclonal

antibodies directed against the 16 * 2kDa Helicobacter
pylori antigen to detect, in a solid or liguid sample,
the presence of Helicobacter pylori and/or of the 16 =

2kDa Helicobacter pylori antigen and/or 16 = 2kDa

Helicobacter pylori antigen aggregates and/or 16 * 2kDa

Helicobacter pylori antigen fragments;

the qualitative and/or quantitative determination of a

substance produced by Helicobacter pylori having an

SUBSTITUTE SHEET (RULE 26)
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apparent molecular weight of 16 * 2 kDa when determined

by electrophoresis on the polyacrylammide gel in presence
of sodiumdodecylsulfate. Said substance is very specific
to Helicobacter pylori and then it represents a marker of
the presence of the bacterium in the analysed sample or

in the environment from which the sample comes;

g) analytical methods to detect the presence of a substance

of Helicobacter pylori having an apparent molecular
weight of 16 £ 2 kDa, in a solid or liquid.sample, coming

from an organism or the environment or from a culture in
vitro.
BACKGROUND ART

Helicobacter pylori 1is a curve Gram-negative bacterium
which 1is considered to be the most important cause of
gastritis and peptic ulcer disease in humans.

There is also evidence that Helicobacter pylori infection
is associated with gastric cancer and mucosa-associated
lymphoid tissue (MALT) lymphoma.

It is also believed that said infection is associated with
the rising of a plurality of cardiocirculatory pathologies,
such as the myocardic infarct.

The infection caused by this organism is very frequent and
usually persists for life unless treated with antimicrobial
drugs.

Eradication of the infection results in the recovery of
peptic ulcer and it prevents relapses; consequentely it is now
considered to be the first-line therapy for persons suffering
from duodenal ulcer.

At present, the most effective cures used to eradicate the

infection are based on drugs combinations.

The most important problem of present therapies consists
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in the resistance to the used compounds, in particular to
metronidazole.

A further very important aspect which is object of careful
studies relates to the modalities of infection transmission.

It is believed that they are of interpersonal type (oral-
oral or oral-fecal) or derived from external carriers or

sources (e.g. foods, contacts with animals).

Helicobacter pylori gastric infection can be detected by
looking for the bacterium directly on the bioptical sample
drawn during gastro-duodenumscopy. - )

In this case the methods which can be used are- the culture
of the organism, the search of the bacteric urease, the simple
histologic test.

The culture is considered to be the most specific test
since the bacterium identification is based on morphological
(curve and spiral shape, Gram-negativity) and Dbiochemical
(positivity to catalysis, oxidase, urease and alkalinic
phosphatase; negativity to ippurate hydrolysis and to nitrate
reduction) criteria.

The most important problem relating to cultural tests is
the contamination caused by other bacteria or fungi, problem
which can be partially solved by using substrates as more
selective as possible by means of antibiotics additions.

Furthermore, tests are available which can detect the
Helicobacter pylori infection without looking for it 1in
bioptical drawings; they relates to the antibodies search in
the serum and the “urea breath test” (search of marked COy in
the breath).

The latter are named “non-invasive methods” since they do
not need gastroscopy.

Each of invasive and non-invasive methods cited above has

advantages and disadvantages, in terms of sensitivity,
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specificity, practicalness and costs.

The Helicobacter pylori detection is even more difficult
when it is to be detected outside of the stomach, e.g. inside
of feces or of the oral cavity, where the microbic flora is
very rich and heterogeneous and then isolation is vwvery
difficult to obtain.

Similar difficulties are present when the bacterium has to
be 1isolated from possible infection sources or carriers
(water, food, ground, etc.).

Thus alternative methods for deteéting thé>bacterium are
necessary which can substitute or integrate the previous
methods cited above with regard to diagnostic and
epidemiologic aspects.

Other options are constituted by using immunodiagnostic
assay.

The antigen-antibody reaction is the basis for all
immunological test methods.

Antibodies are produced by an animal in response to the

presence of a substance foreign to the organism (antigen).

The immunological response to an antigen has led to the
development of a certain number of techniques which are used

to diagnose human and animal diseases.

In order to detect the presence of microrganisms (bacteria
Oor viruses) in body fluids and tissues (urine, serum, plasma,
tissue samples or the 1like), liquids or solids (foods,
selective substrates, ground, etc) immunological test methods
can be used.

In vitro tests to detect the presence of a predetermined
antigen or antibody in a sample are carried out by adding the
immunological counterpart to a solution containing the sample
to be assayed, i.e. adding antibodies if it is desired to
detect the presence of the antigen or viceversa.
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Document US-A-4,882,271 discloses a preparation of
Campylobacter pylori antigen and the use thereof in serum
tests.

In this document an antigenic preparation is claimed which
is constituted by molecules with molecular weights ranging
from 300 to 700 kDa and with isoelectric points ranging from
5,9 to 6,3.

In document PCT/IE95/00037 an antigenic preparation of
Helicobacter pylori is disclosed, depleted of all the antigens
having molecular weight lower than 30kDa, as well as its use
in serum tests to search for antibodies directed against
Helicobacter pylori in persons affected by Helicobacter pylori
infection.

In document US-A-5,262,156 a further antigenic preparation
of Helicobacter pylori is disclosed, obtained by means of a
plurality of purification phases and comprising molecules with
molecular weight of 116, 84, 19 and 14kDa.

This antigenic preparation is used to detect antibodies
anti-Helicobacter pylori in persons affected by Helicobacter
pylori infection.

Document PCT/US93/01558 discloses a vacuolating toxin,
with molecular weight higher than 972kDa, purified by
Helicobacter pylori, and its use as a vaccine.

Moreover methods for serum tests and for antigen searches
are described.

Document PCT/US92/03284 discloses wuseful materials and
methods for the diagnosis and the therapy of gastric diseases
caused by Helicobacter pylori.

More particularly a method is claimed for gauging a
person’s igE that react with bacteric allergens comprising
those of Helicobacter pylori.

Document PCT/US94/14239 claims a preparation of antigens
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useful for the diagnosis of Helicobacter pylori infection by
means of serum test.

More particularly methods are claimed to detect a reaction
occuring between a person’s immunoglobulins and the antigens
isolated from a library of antigens specific of the micro-
organism with particular care to Helicobacter pylori.

In document PCT/SE94/00021 an antigenic preparation of
Helicobacter pylori is disclosed for the therapy and
prophylaxis of Helicobacter pylori infection.

In particular the antigenic preparation inciudes a protein
with molecular weight of 120kDa and fragments od said protein
with molecular weights of about 20kDa.

Moreover vaccines, monoclonal and polyclonal antibodies
against said preparation and methods to detect Helicobacter
pyvlori are claimed.

All these documents disclose both the preparation of
antigen mixtures of Helicobacter pylori and the use of said
mixtures in serum tests to detect the antibodies directed
against Helicobacter pylori in persons affected by said
infection.

However, none of said documents teaches the following

aspects:

a) the use for a diagnostic purpose of an antigen with
apparent molecular weight of 16 * 2kDa of Helicobacter
pylori in order to the search for the bacterium:

b) a hybridoma producing monoclonal antibodies directed

against an antigen with apparent molecular weight of 16 #*

2kDa of Helicobacter pylori;

c) the search, by means of chemical-physical or immunological

tests, of the antigen with apparent molecular weight of

16 t 2kDa of Helicobacter pylori in order to diagnose the
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presence of Helicobacter pylori in the sample to be
assayed or in the place from which the sample comes.
DESCRIPTION OF THE INVENTION
According to a first aspect, the present invention relates

to an antigen of Helicobacter pylori with apparent molecular

weight of 16 % 2kba and to its use for the search of the

Helicobacter pylori.

According to another aspect, the present invention relates
to a monoclonal antibody which specifically reacts with an

antigen of Helicobacter pylori with apparent molecular weight

of 16 * 2kDa.

The invention is based on the principle that the presence
of this particular Helicobacter pylori antigen in any kind of
sample indicates the bacterium presence in the place from
which the bacterium comes.

This place can be a human or animal organism, or the
environment, e.g. food, or a culture in vitro for diagnostic
scope.

The antigen can be searched for with immunological and/or

chemical-physical techniques.

Another aspect of this invention concerns a hybridoma
named 2H11l; this hybridoma 2H11 is object of deposit ECACC
{Salisbury) n. 96122033 in date 02/12/1996.

The monoclonal antibody obtained by the hybridoma 2H11 is
indicated as Helix-1.

According to another aspect, this invention concerns
monoclonal antibodies, indicated as Helix-1 and produced by
the hybridoma 2H11, that specifically immunoreact with an
antigen of Helicobacter pylori, which has an apparent

molecular weight of 16 * 2kDa, and which are secreted by the

hybridoma 2HI11.



10

15

20

25

30

WO 98/24885 PCT/IT97/00299

Furthermore the presents relates to analytical methods for

detecting the presence of the Helicobacter pylori antigen with

an apparent molecular weight of 16 * 2kDa.

The antigen is specifically and univocally identified by
the monoclonal antibody Helix-1.

Moreover, the invention concerns the use of the specific
immunological recognization of the monoclonal antibody Helix-
1, or of fragments thereof or of monoclonal and/or polyclonal
antibodies or fragments thereof capable of specifically

recognizing the antigen having apparent molecular weight of 16

* 2kba to detect in a sample the presence of Helicobacter
pyvlori, or of the antigen of 16 * 2kDa or of aggregates of
antigen of 16 * 2kDa, or of fragments of antigen of 16 * 2kDa.

These and other aspects of the invention are achieved by
providing a monoclonal antibody Helix-1 that binds by means of

an antigen/antibody reaction to an antigen with the apparent

molecular weight of 16 * 2kDa obtained by the Helicobacter

pylori,

According to the invention, the antibody Helix-1 shows a
high specificity towards the Helicobacter pylori since it does
not recognize antigens produced by the plurality of assayed
bacteric and fungi species: Campylobacter, Pseudomonas,
Escherichia coli, Proteus, Salmonella, Enterococco,
Stafilococco, Candida, Neisseria, Klebsiella e Streptococco.

kR hkrrn
Description of the method for producing hybridoma 2H1l1
and of the ~characterization of monoclonal antibody
Helix-1 secreted by hybridoma 2H11

ke hkhhk

Production of hybridoma 2H11
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a) Immunization and fusion

Female Balb/c mice from Charles River were immunized with

a sonicate solution of Helicobacter pylori (about 108 cells
per milliliter), given subcutaneally in a volume of 500 pl
(day 0).

Two boost immunization were administered on day 14 and 28

with the same amount of antigen.

Three days before cell fusion animals were finally
injected with 500 pl of Helicobacter pylori suspension
intraperitoneally. - ”

Fusion of spleen cells with myeloma cell line” X63-Ag8.653
was carried out according to Kohler G. and Milstein C. (Nature
256:495-497, 1975).

Growth and selection of fused cells in tissue culture
plates were carried out according to standard methods (Goding,
1983).

Supernatants were taken and screened for anti-HP antibody
production from all wells exhibiting cell growth, in order to
single out the hybridomas producing specific antibodies.

To this aim the technique described in the following
paragraph b) has been used.

b) Screening of hybridomas producing anti-HP

monoclonal antibodies.

An antigenic preparation constituted by a sonicated
Helicobacter pylori suspension was diluted 1:1000 (v/v) with
carbonate buffer 50 mM, pH 9,6 and 100 microlitres of the
dilution were incubated for 16 hours in the wells of a
microtiter plate (Maxisorp, Nunc).

After washing the wells of the microtiter plate by means
of a physiological solution, 200 microlitres PBS (pH 7,4)
containing 10 mg/ml bovine albumine (BSA, fraction V, Sigma)
were added to the wells.
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The plate was incubated again for 16 hours at 4°C.

After washing by means of physiological solution, 100
microlitres of the cellular supernatants were added to the
wells of the previously prepared microtiter plate, and they
were incubated for 2 hours at room temperature.

The wells were carefully washed with PBS, and 100
microlitres of horseradish peroxidase conjugated godt anti-
mouse immunoglobulins-HRP labeled were added to each well.

After one hour incubation at room temperature the wells
were washed with PBS.

200 microlitres sodium citrate buffer 0,1M, pH 4,75
containing 1 mg/ml urea peroxide and 1 mg/ml ophenylendiamine
HC1l (OPD) were added to the wells.

After 15 minutes the enzymatic reaction was stopped by
means of 50 microlitres 2N Hcl, and the absorbances were
gauged at 492 nm.
c¢) Preparation of Helix-1 anti-HP monoclonal

antibodies.

The ascites fluids containing the monoclonal antibodies

according to the present invention was ocbtained by

intraperitoneally inoculating 106 cells of hybridoma 2H11 into
10 weeks old Balb/c mice, that had previously been primed with
0,5 ml pristane.

The average developing time of the ascites was 15 days.

The purified monoclonal antibody Helix-1 was prepared by
means of affinity cromatography on a Protein A-Sepharose CL-4B
column (Pharmacia Biotech, Uppsala, Sweden).
d) Isotyping of monoclonal antibody Helix-1

The supernatant derived by cloned cells of hybridoma 2H11
was used for isotyping monoclonal antibodies Helix-1 by using

a mouse hybridoma isotyping kit manufactured by Bio-Rad
Laboratories (Milan, Italy).
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Antibody Helix-1 produced by hybridoma 2H11 belonged to
immunoglobulinic isotype IgGl.

e) Characterization of the molecular weight of the
antigen immunologically bound by monoclonal antibody
Helix-1.

10 ml of Affi Gel 10 resin (Bio-Rad Laboratories) were
washed three times with 50 ml sodium acetate buffer, pH 4,5.

10 ml of monoclonal antibody Helix-1, at a concentration
of 5 mg/ml in 0,1 M MOPS, pH 7,5 were added to the washed
resin.

After 2 hours incubation at room temperature the resin was
washed twice with 50 ml PBS.

Possible residual active groups were then saturated by
incubating the resin for 2 hours with 20 ml of 0,1 M
ethanolamine, pH 8,5.

Finally the antibody coupled matrix was washed with 10 ml
0,1 M sodium acetate buffer, pH 4,0 and with 100 ml PBS.

Antibody Helix-1 covalently bound to Affi-Gel 10 resin was
used in affinity cromatography for the antigen purification.

An antigenic preparation constituted by a sonicated
suspension of Helicobacter pylori (20 ml) was loaded on the
the cromatographic column at a rate flow of 1ml/min by means
of a peristaltic pump.

After having washed the resin with 100 ml PBS, the antigen
bound to Helix-1 antibody was removed from the column by using
20 ml of 10 mM HCI.

The antigenic acid solution obtained by the column was
immediately neutralized with 2 ml of 1 M NajHPOy.

The molecular weight of the Helicobacter pylori molecule
purified by wusing antibody Helix-1 was determined through
electrophoresis in polyacrylamide gel (SDS-PAGE) according to
the technique disclosed by Laemmli in 1970 (Nature, 227, 680-



10

15

20

25

30

WO 98/24885 PCT/IT97/00299

12

685) .

The affinity purified Helicobacter pylori molecule was
diluted 1:2 with SDS-PAGE sample buffer (120 mM Tris, pH 6,8;
glycerol 10%, SDS 2%, 2-mercaptoethanole 5%, bromophenol blue
0,002%, and mantained for 5 minutes at 100°C.

20 ml solution were loaded on a 15% polyacrilamide gel.

The electrophoresis was carried out at 40 mA {(constant
current) for 2 hours at room temperature.

The molecular weight of Helicobacter pylori antigen, as
purified by means of affinity cromatography, was determined by
using a mixture of standard molecular weights (from 14,4 kDa
to 97 kDa - Bio-Rad Laboratories).

The gel was stained with the Silver-stain technique by
using the Bio-Rad kit.

The electrophoretical analysis of the antigenic
preparation obtained through affinity cromatography allowed
the identification a single electrophoretical band which, when

compared to the standard molecular weights, showed an apparent

molecular weight of 16 * 2 kDa relative to the used standard

molecular weights.

Size exclusion liquid cromatography was used in order to
gauge the molecular weight of the antigen recognized by the
Helix-1 monoclonal antibody, the used condition allowing to

keep the molecule in a native form.

The cromatographic process was carried out by using a
movable phase constituted by a buffer phosphate, pH 7,4 (PBS
Dulbecco).

The molecular weight was calculated by previously gauging
the cromatography column with a set of standard molecular
weights of Bio-Rad.

The molecular weight, calculated in native conditions by

means of size exclusion liquid cromatography, was comprised
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between 400 and 600 kDa.
DESCRIPTION OF SOME PREFERRED FORMS OF EMBODIMENT

As previously mentioned, the invention refers to all the
analysis methods, both of the immunologic and the chemical-
physical type, in order to determine the presence of a
Helicobacter pylori molecule having an apparent molecular

weight of 16 £ 2 kDa in a solid and/or liquid sample.

In this context, we note that the Helix-1 monoclonal

antibody produced by hybridoma 2H11 specifically recognizes a

molecule having an apparent molecular weight of .16 + 2 kDa

produced by Helicobacter pylori.
According to an important feature of the present
invention, Helix-1 antibody represent a tool for uniquely

identifying a molecule having an apparent molecular weight of

16 £ 2 kDa produced by Helicobacter pylori.

Therefore, the presence of this molecule, in a solid or in
a liquid sample, may be determined either by chemical -physical
tests (i.e. through cromatography) or by immunological tests
by using monoclonal and/or polyclonal antibodies or
immunologically active fragments of the latter or by means of
affinity reactions with other molecules (e.g. cell receptors,
lectines, sugars, phospholipides, enzymes, peptides, etc.).

While carrying out an assay method in order to ascertain

the presence, in any kind of sample, of a molecule having an
apparent molecular weight of 16 * 2 kbDa produced by
Helicobacter pylori, according to the present invention it is
particularly advantageous to use monoclonal antibody Helix-1.

According to a particularly advantageous form of
embodiment of the invention, a method for ascertaining the
presence of the antigen having an apparent molecular weight of
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16 * 2 kba produced by Helicobacter pylori comprises the

following steps:

al providing a generic sample to be assayed. This sample is
typically provided either as a given quantity of a solid
means which is suitably treated before the assay, or as a
suspension obtained by a solid sample, or as a ligquid
sample;

b) providing a monoclonal and/or polyclonal antibody in a
biologically active format suitable for immunoreacting
with the antigen having an apparent molecular weight of

16 * 2 kDa produced by Helicobacter pvlori;

¢) admixing the sample with the antibody of step b) in order
to form an immunoreaction admixture;

d) keeping said admixture in suitable conditions for
enhancing the reaction between antigen and antibody for a
period of time ranging from some minutes to some hours;

€) ascertaining whether an antigen-antibody reaction has

occurred, and then determining whether the sample shows

the molecule having an apparent molecular weight of 16 =

2 kDa produced by Helicobacter pylori and, when possible,
determining its concentration.

The analytical immunological method described above may be
carried out by using a plurality of methods and realisation
formats which are well known to the immunodiagnostics skilled
men.

In the prototypes in which the ascertainment of the
presence of the antigen having an apparent molecular weight of

16 * 2 kDa produced by Helicobacter pylori takes place by
means of a labeled antibody, e.g. by means of a radioactive

chemiluminescent isotope, an enzyme or a fluorescent
substance, said detecting antibedy may be constituted by the
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monoclonal and/or polyclonal antibody in its full or

fragmented format, provided that it reacts with a molecule
having an apparent molecular weight of 16 * 2 kDa produced by

Helicobacter pylori.

Although the following immunologic assay methods use solid
phase formats (heterogeneous immunological assay methods), the
invention is not limited to the latter, and it includes the
homogeneous immunological assay methods too.

A solid matrix affixed to a biologic molecule is
conventionally defined as “solid phase”.

The heterogeneous immunological assay methods may Dbe
prepared by affixing a solid matrix to the Helix-1 monoclonal
antibody as well as to other monoclonal and/or polyclonal

antibodies directed against a molecule having an apparent
molecular weight of 16 * 2 kDa of Helicobacter pylori and
obtained by animals (mice, rats, vrabbits, chickens, sheep
etc.) immunized with Helicobacter pylori and/or a molecule
having an apparent molecular weight of 16 * 2 kba of
Helicobacter pylori.

Another kind of solid phase may be obtained by binding to

a solid matrix the antigen having an apparent molecular weight

of 16 * 2 kba of Helicobacter pylori or Helicobacter pylori

preparations containing the antigen of 16 * 2 kba of

Helicobacter pylori.

A solid matrix used in heterogeneous immunoassays includes
dextran, agarose, polystirene beads, PVC, polyacrilamide,
nitrocellulose od nylon-based webs such as sheets, strips or
paddles or tubes, plates or the wells of a microtiter plate.

Furthermore, other solid matrices constituted by sinthetic

polymers suitable for performing agglutination tests are
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constituted by polystirene, divynilbenzene,
ethylendimetacrylate, etc. '

The presence of an antigen having an apparent molecular

weight of 16 £ 2 kDa of Helicobacter pylori in solid or liquid

samples can be assayed both by competitive or noncompetitive
immunoassay methods.

LR R R R KR X

EXAMPLE 1
Latex agglutination test to detect the antigen having

the apparent molecular weight of 16 =+ 2kDa of the

Helicobacter pylori.

* ok oh Rk Kk ok

Covalent binding of the monoclonal antibody Helix-1 to
carboxylated latex

The purified monoclonal antibody Helix-1 was covalently
coupled to a carboxylated latex (Bang'’s Laboratories) using as
binding chemical reagents l-ethyl-3-(3~
dimethylaminopropyl)carbodiimide (EDAC) and N-
hydroxysuccinimide (NHS).

1 ml of carboxylated latex beads (1 pm diameter) at 10% of
solids is diluted ten times with deionized water and
centrifuged at 6.000 revolutions for 30 minutes.

After having sucked the supernatant, the pellet was washed
three times with 30 ml of deionized water by centrifugation.

After the last washing step the pellet was resuspended
with 5 ml of deionized water.

5 ml of a mixture composed of EDAC/NHS (200 mM/50 mM in
water solution) was added to the latex suspension.

After 2 hours of incubation at room temperature the latex
particles were washed three times with 10 ml of deionized

water.
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After the last washing step 5 ml of Helix-1 solution (0,4
mg/ml in 20 mM Hepes buffer; pH 7,3) was added to the pellet.

Thus the suspension was incubated for 18 hours at 4°C,

Finally, the latex suspension was washed twice with
deionized water and, to deactivate eventual active groups, 10
ml of 0,1 M ethanolamine, pH 8,3 was added.

After two hours of incubation, three washing steps with 30
ml PBS were carried out.

The pellet obtained after the last washing step was
diluted so as to obtain a solid quantity of 0,5% using a
buffer constituted by 10 mM Hepes pH 7,4 and centaining 10
mg/ml BSA Fraction V, 1mM EDTA, 0,05% Brij and 0,045% sodium
azide, 100 pg/ml of mouse non-specific immunoglobulins.
Agglutination reaction of latex particles activated by

Helix-1 by means of adding antigen with the apparent

molecular weight of 16 * 2kDa of the Helicobacter

pylori.

The latex agglutination test was carried out using the
latex microparticles to which the Helix-1 antibodies have been
covalently bound.

Providing said reagent as a kit allows to determine the

presence of the Helicobacter pylori and/or the antigen having

the apparent molecular weight of 16 * 2kDa of the Helicobacter

pylori according to the following steps.

The suspension of microparticles coated with Helix-1 (30
H1) is dispensed on a glass slide for agglutination assays.

The sample to be examined, e.g. bacteric colonies or a
bioptic fragmént drawn during endoscopic examination, is added
to the suspension of microparticles conjugated to Helix-1
antibody.

The mixture constituted by sample and microparticles is
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mixed with a sterile stick for about 10 - 20 seconds.
The latex suspension containing the sample to be assayed
is gently mixed for other 30 seconds moving the glass slide.
During the 30 seconds of incubation the latex particles
activated by Helix-1 react with the antigen of the apparent

molecular weight of 16 * 2kDa of the Helicobacter pylori

producing a visible mass or agglutant.
LR X X X N X ¥
EXAMPLE 2
IMMUNOENZYMATIC METHODS (ELISA) FOR THE SEARCH OF THE

ANTIGEN HAVING APPARENT MOLECULAR WEIGHT OF 16 * 2 kDa

OF THE HELICOBACTER PYLORI.

ddeokk ok Rk k

Non-competitive heterogeneous ELISA
Preparation of the s8o0lid phase.

Purified Helix-1 immunoglobulins or monoclonal and/or

polyclonal antibodies recognizing the antigen of the apparent
molecular weight of 16 % 2kDa of the Helicobacter pylori are

absorbed on the plastic material of the microtiter plate wells
(NUNC, Maxisorp) by adding 100 Wl of a solution of antibodies
at a concentration of 10 pg/ml in 50 mM sodium carbonate
buffer pH 9,6.

The microtiter plate is maintained for 18 hours at room
temperature and then washed twice with PBS containing 0,05%
Tween 20 (250 pl/well).

Thus the plastic material is saturated by admixing 200 pl
of a solution at 2% of bovine albumin, Fraction V, in PBS.

After a further incubation of 18 hours at room temperature

the plate is washed three times as described above and dried
at 37°C for 30 minutes.
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Conjugation of horseradish peroxidase enzyme to Helix-
1 monoclonal antibody.

Helix-1 monoclonal antibody purified by ascitic liquid is
conjugated to horseradish peroxidase enzyme (HPR) using the
method described by Nakane (Nakane, P.K. and Kawaoi, A. 1974.
Peroxidase-labeled antibody. A new method of conjugation, J.
Histochem. Cytochem., 22, 1084).

The used procedure is as follows: 4 mg of HRP {(Sigma HRP
type VI) is scolubilized in 1 ml of distilled water, then 0,1
ml of 0,1 M sodium metaperiodate in water is added to HRP
solution.

After incubation of 20 minutes in the dark, the HRP
solution is dialyzed against 10 mM sodium acetate buffer at pH
4,5.

1 mg of purified monoclonal antibody (1 mg/ml in 0,1M
sodium bicarbonate) is added to HRP solution and the obtained
mixture is incubated for 2 hours in the dark.

Then, to HRP-antibody mixture 100 pl of a sodium
borohydride solution (4 mg/ml in water) is successively added.

After 2 hours of incubation at 4°c, the antibody
conjugated to HRP is purified from the mixture by
precipitation adding an equal volume of ammonium sulphate
saturated solution.

After a washing phase, the precipitate is resuspended with
1 ml of PBS and 1 ml of glycerine and maintained at -20°C.
Non-competitive heterogeneous ELISA for the search of
the antigen.

50 pl of. samples, positive and negative controls, is
admixed in duplicate in the wells of the microtiter plate
previously prepared.

In all the wells is added 50Ul of Helix-1 conjugated to
HRP. After 10 minutes of incubation the wells are washed three
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times with PBS containing 0,05% Tween 20.

100 pl of chromogen solution containing the substrate for
HRP enzyme (0,1M sodium citrate buffer, PH 4,7 containing 1
mg/ml of urea peroxide and 1 mg/ml of o-phenylendiamine) is
added to each well of the microtiter plate.

Then the enzymatic reaction is stopped by adding 50 pl of
HC1l 2N to each well.
The optical density of the coloured solutions present in

the wells is determined at 490 nm using a microtiter plate
reader.

In said non-competitive test ELISA, the higher is the
colour intensity present in the microtiter plate wells, the
higher 1is the quantity of the antigen having the apparent
molecular weight of 16 * 2kDa of the Helicobacter pvlori in

the assayed sample.

Competitive heterogeneous ELISA for the search of the

antigen.
The antigen having the apparent molecular weight of 16 =%

2kDa of the Helicobacter pylori or the crude sonicate of
Helicobacter pylori is affixed to the microtiter plate wells
(Nunc, Maxisorp) by admixing 0,2 ml of PBS containing 2 Ug/ml
of antigen or of sonicate cells.

After an incubation of 18 hours at room temperature, the
wells are washed three times with 250 pl of PBS containing
0,05% Tween 20.

The plastic material is saturated as described above for
the non-competitive ELISA test.

50 Ul of positive controls, negative controls and samples,
and 50 pul of Helix-1 conjugated to HRP is admixed in duplicate
into each well of the microtiter plate.

The so formed mixture is maintained for 30 minutes at room
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temperature.

The microtiter plate wells are washed three times as
described above.

The quantity which is bound to the solid phase of Helix-1
antibody conjugated to HRP is determined as described in the
non-competitive test.

In said immunoenzymatic competitive test, the higher is
the colour intensity present in the microtiter plate wells

after the enzymatic reaction, the lower is the quantity of the

antigen having the apparent molecular weight of 16 * 2kDa of

the Helicobacter pylori in the analyzed sample.
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CLAIMS
A hybridoma (2H11) which produces a monoclonal antibody
(Helix-1) that immunoreacts with an antigen of

Helicobacter pylori having an apparent molecular weight of
16 + 2kDa, said hybridoma being identified by deposit

number ECACC n. 96122033.
A  monoclonal antibody (Helix-1) which specifically

immunoreacts with an antigen of Helicobacter pylori that

has an apparent molecular weight of 16 % 2kDa, and is

secreted by the hybridoma (2H11) according to claim 1.

A molecule having an apparent molecular weight of 16 + 2

kDa of Helicobacter pylori present in any kind of sample,
solid or 1liguid, as indicator of the presence of the
bacterium Helicobacter pylori in the place from which said
sample derives.

Molecule according to claim 3, in which said place is a
human or animal organism, or the environment, e.g. an
aliment, or a culture in vitro for a diagnostic purpose.
Molecule according to one of claims 3 or 4, characterized
in that its molecular weight, estimated by means of size
molecular exclusion chromatography, in non-denaturing
conditions, is comprised from 400 to 600kDa.

Molecule according to anyone of claims from 3 to 5,
characterized in that it is specifically and univocally
identified, by means of immunoreaction, by a monoclonal
antibody (Helix-1) secreted by a hybridoma (2H11)
identified by the deposit number ECACC n. 96122033.

Methed to -detect the presence of a molecule according to
anyone of claims from 3 to 6, in a sample both solid and
liquid, characterized in that it is carried out by means
of chemical-physical tests, e.g. chromatography, or

immunological tests wusing monoclonal and/or polyclonal
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antibodies or immunological active fragments thereof or by

means of affinity reactions with other molecules, e.g.

cellular receptors, lectines, sugars, phospholipides,

enzymes, peptides, etc..

Method according to claim 7, characterized in that it

comprises the following steps:

a) providing for a generic sample to be assayed said
sample being typically ©provided either as a
predetermined gquantity of a solid medium which is
properly treated before being assayed, or as
suspension obtained by a ligquid sample, or as a
liquid sample;

b) providing for a monoclonal and/or polyclonal antibody
in a biological active state which immunoreacts with

the antigen having an apparent molecular weight of 16

* 2kDa of Helicobacter pylori;

c) admixing the sample with the antibody of phase b) so
as to obtain an immunoreaction mixture;

e) keeping the mixture under suitable conditions so as
to enhance the reaction between the antigen and the
antibody for a period of time ranging from few
minutes to hours;

£) ascertaining whether an antigen/antibody reaction has
occured and then determining the presence, in the

assayed sample, of the molecule having an apparent

molecular weight of 16 * 2kDa of Helicobacter pylori,

and determining its concentration.
Method according to claim 7, characterized in that the

presence of antigen of the apparent molecular weight of 16

+ 2kDa of Helicobacter pylori in both 1liquid .and solid

samples 1is ascertained by means of immunological dosage

methods of competitive and non-competitive type.
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Method according to c¢laim 7, characterized in that the

presence of antigen of the apparent molecular weight of 16

+ 2kDa of Helicobacter pylori in both liquid and solid

samples 1s ascertained Dby means of immunological
heterogeneous or omogeneous dosage methods.

Use of the specific immulogical recognition of a
monoclonal antibody (Helix-1), or of fragments thereof or
of monoclonal and/or polyclonal antibodies or of fragments
thereof capable of specifically recognize by means of

immunoreaction an antigen or molecule of apparent

molecular weight of 16 * 2kDa in order to detect in a

sample the presence of Helicobacter pylori, or of the

antigen of 16 * 2kDa or of antigen aggregates of 16 =

2kDa, or of antigen fragments of 16 * 2kDa.

Use according to c¢laim 11, characterized in that said
monoclonal antibody (Helix-1) is secreted by the hybridoma
(2H11) identified by the deposit number ECACC n. 96122033.
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