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1 Helicobacter_pylori antigen The .present—.
i nvention relates to a novel antigen of Hel i cobacter pylori, or
aniigenic fragments thereof, the 5 use of the antigen or fragments
thereof in q; g&&hﬂg Hel i ct obacter pylon and kits coppticebénpasinem as
wel | as vaccl nes conprising the antigen or fragnents thereof and

a method for isolation of the antigen. 10 @ut infections in nmanmal s,
and in particul ar humans, stinulate an i mmune response in nucous
secretions, such as saliva, through activation of the common nucosal
i mmune system This response often initially parallels an anti body
response in serum al though i $je¥fiaBkt ek, yi;ﬁr.i ant aracterised by the
presence of [IgA antibodies. mever e i nmune response in
secretion, including saliva, rapidly d|n1n|shes followng

el i m nation of thee (fresent aﬂwéﬂﬁ.on (ﬁénac@asct%I a rdvelvi &nSigen f6OM the

body. .presence anti 20
secretions refﬁ%@f g%?¥ |9§1608Fe%$ %ﬁ%ﬁc |ﬁ?°§ ﬁgﬁltﬂg‘eo" Fﬁethe case
of a mi ciSobi al usaf exft i e aonzgmanprefragmentSaﬁbegaqfesni@eﬁsségag
secretions, hepgiRatbBact&F ¢y1eeit fnd klts caﬁpffﬁzﬁj -, a8d iveadi 8s,

fl h h
oo ot soyaERiasbddietasag soe S5 0B B BeShehlE el mmlel o0

Sérum a method for isolation of the antigen.

10 Gut infections in mammals, and in particular humans,
stimulate an immune response in mucous secretions, such
as saliva, through activation of the common mucosal
immune system. This response often initially parallels
an antibody response in serum although is generally

15 characterised by the presence of IgA antibodies.
However, the immune response in secretion, including
saliva, rapidly diminishes following elimination of the
antigen (eg bacteria or virus) from the body.
Accordingly, the presence of antibody in mucous

20 secretions reflects current, ie contemporary, infection.
In the case of a micrcbial infection, <£for example,
antibodies in mucous secretions, hereinafter referred to
as secretious antibodies, reflect the current status of
colonisation of the microbe, such as in the gut, and thus

25 is a useful monitor of contemporary infection. Serum
antibody, on the other hand, persists for some time after
the microbe is eliminated from the body. A positive
serum antibody test, therefore, reflects both past and
present exposure to antigen which is less helpful to the

30 clinician. A positive secretious antibody test, on the
other hand, indicates present or contemporary infection
by the microbe.

The diagnosis of H. pylori infection can be made by
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m crobi ol ogi cal culture or urease detection I n gastric nucosal

bi opsies, urea breath test or by the presence of specific antibodies
in serum ELI SAs. I t m ght be predicted that H pylori infection,
being an 5 i nfndeiricenopy ., t hecxplkiolioginal osultyitslar aldegise detegiion

ant i body reSponselhngQQEE“FCm§é6§é¥'ByﬁnskﬁﬂﬁV@fealﬁréEEﬁ test orb§§nthe
di scovered that H. ﬁgglorl- ecifig ant cretl ns i's

of the 1gG class BRGRBES| Gk fPecrfc aﬁ%@ﬁPdﬁﬁﬁe‘Beéﬁr%?p§§§§ ‘Littfe IgA
anti body, if any, might be pnpsiicseddthancdor gvdgry, inEest DOG76U6ine an

directed tos - infRecdshesi Q:rheOfgdﬂ:@ﬂcn RS SR/NEL I NReC | ¢gho H.
pylori antigen and (Rreny, OOV ACY ndglBals. Yo E8T vever, it has
been discovered that H. pylori-specific antibody in
mucous secretions is of the IgG class and not IgA as
might have been expected. Little IgA antibody, if any,
10 is detected. Accordingly, AU-A-9067676 is. directed to
the detection of IgG in mucous secretion specific to H.
pylori antigen and thereby provides a means of monitoring

current, ie contemporary, infection by that microorganism

in mammals. The corresponding academic publication is
15 Witt et al, Frontiers in Mucosal Immunoclogy 1 693-696
{1991).

The presence. of IgG antibodies  in the saliva of
Helicobacter pylori positive patients has received some
20 attention in the proceedings of the Annual Meetings of
the American Gastroenterclogical Association. After the
disclosure by Czinn et al of the presence of such
antibodies in the 1989 proceedings, Larsen et al
concluded in the May 1991 proceedings that salivary IgG
25 levels are a practical, non-invasive marker of
therapeutic response during a course of antibiotic
therapy. In the April 1992 proceedings, Landes et al
confirmed earlier observations and observed that
measurement c¢f salivary IgG to Helicobacter pylori is a
3¢ simple, non-invasive test for detecting H. pylori
positive patients, especially in widespread or paediatric
populations where other tests are not practical.

WO-A-9322682 discloses a convenient and reliable in vitro
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provide novel antigens from H. pylori which can be used
in diagnostic tests. These antigens should be specific,
reliably purifiable, and should be characterised by good
specificity and the lack of false positive results when

10 used in such tests. In addition they may also form the
basis of a vaccine use ul either for the treatment or
prophylaxis of H.pylori infection.

Thus, in a first aspect, the present invention provides

15 a protein being an H. pylori antigen and having a
molecular weight in the range 55-65 kDa, as determined
under denaturing and reducing conditions.

‘Suitably, the antigenic protein has, at its amino
20 terminal end, the following amino acid sequence:

M v T L I N N E D D
Met-Val-Thr-Leu-lle-Asn-Asn-Glu-Asp-Asp.
25

or a sequence substantially homologous thereto.

At the amino acid level, a protein seguence may be
regarded as substantially homologous to another protein
30 sequence if a significant number of the constituent amino
acids exhibit homology. At least 40%, 50%, 60%, 70%,
80%, 90%, 95% or even 99%, in increasing order of
preference, of the amino acids may be homologous.

35 t has also been found that parts of the whole protei



test for H pylori. This test utilises an antigen preparation in
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The skilled man will appreciate that some variation in
the séquence of this fragment will be possible, while

15 still retaining its antigenic properties. Such variants
also form part of the invention.

The antigenic protein, or fragments thereocf, of the
present invention can be provided alone, as a purified or

20 isolated preparation, or as part of a mixture with other
H. pylori antigenic proteins.

In a third aspect, therefore, the invention provides an
antigen composition comprising a protein of the invention
25 and or one or more antigenic fragments thereof. Such a
composition can be wused for the detection and/or
diagnosis of H. pylori. In one embodiment the composition
comprises one or more additional H. pylori antigens.

30 In a fourth aspect, the present invention provides a
method of detecting and/or diagnosing H. pylori which
comprises:

{a) bringing into contact an antigenic protein, or
35 antigenic fragment thereof, or an antigen



preference, of the am no acids may be honol ogous. 35 It has al so been
found. that parts of the whole protein _\MD.96/25430 - .
PCT/ GB96/ 00351 4 are thensel ves
antigenic. Thus, in a second aspect, the present invention provides
an anti geni cyfgRpeBRpt of the protein of the inventi arcT/GBY/00351 | n
one preferred enbodinent of this aspect of the I nvention, the
antigenic fragnent is a peptide having the sequence:
M V T L I N N E 10 5
Met - Val - Thr - Leu-11 e-Asn-Asn-Q u The skilled man w || appreciate
that sonme variation in the sequence of this fragnment will be
possi ble, while 15 still retaining its antigenic properties. Such
vari ants al seompssd i of dHe imendionn.with a sample to be
tested; and
(b} detecting the presence of antibodies to H.
5 pylori.
In particular, the protein, antigenic fragment thereof or
antigen composition cf the invention can be used to
detect IgG antibodies. Suitably, the sample to be tested

10 will be a biological sample, e.g. a sample of blood or
saliva. An example of a suitable method for detection of
H.pylori using a sample of a mucous secretion is that
described in WO-A-9322682.

15 In a fifth aspect, the invention provides the use of an
antigenic protein, antigenic fragment thereof or
antigenic composition of the present invention in
detecting and /or diagnosing H. pylori. Preferably, the
detecting and/or diagnosing is carried out in vitro.

20
In a sixth aspect, the present invention provides a
method of - isclating an antigenic protein of the
invention, which process comprises the following steps:

25 (a}) preparing cultures of H. pylori , growing the

cultures under appropriate conditions and harvesting
them, folowed by washing to yield a washed cell
pellet;

30 (b) resuspending the washed cells in an appropriate

buffer, £followed by disruption cf the cells;

{c) centrifugation to remove cell debris and
obtaining the supernatant containing soluble cell



The antigenic protein, or fragnents thereof, of the pr esent

I nvention can be provided alone__as a purified or 20 | sol at ed
preparation, or as part of a m xture with other H. pylori antigenic
pr ot ei ns. In a third aspect, therefore, the invention provides an
antigen conposiwoo®ssasgTpri sing a protein of the invention 25 PCT/GBY«bOIS™ oOne
or nore antigenic fragnents thereof. Such a conposition can be used
for the detection and/or diagnosu§ of H pylori. In one enbodi nent

t he conposition conprises one or nore additional H pylori antigens.
30 In a fourth aspect, the present invention provides a met hod
of detecting and/or diagnosing H pylori which conpri ses:

(a) bringing into contpedtesimsanti genic protein, or 35 anti genic

f ragment t her eof or an antigen WD 96/ 25430

PCT/ GB96/ 00351 . . LD .
{d) subjecting the solution obtained to ion-change

chromatography with a gradient elution, and
5 assaying fractions thus obtained for the presence of
urease;

(e) pooling wurease containing fractions and
subjecting said pool to gel permeation
10 chromatography;

(f) selecting the appropriate peak; and

(g) confirming the presence of the specific
15 protein having a moclecular weight in the range 55-65
kDa in the isolate and isolating the protein.

The antigenic protein, antigenic fragment thereof or

antigen composition of the invention can be provided as
20 part of a kit for use in in vitro detection and/or

diagnosis of H. pylori. Thus, in a seventh aspect, the

present invention provides a kit for use in the detection

and/or diagnosis of H. pylori comprising an antigenic

protein, antigenic fragment thereof or antigen
25 composition of the invention.

In addition, the antigenic protein or antigenic fragment
therecf of the invention can be used to induce an immune
response against H. pylori. Thus, in a further aspect,
30 the present invention provides a composition capable of
eliciting an immune response in a subject which comprises
the protein or one cr more antigenic fragments thereof of
the invention. Suitably, the composition will be a
vaccine composition, optionally comprising one or other
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(b) detecting the presence of antibodies to H _5& pylari S
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(b) resuspendithg tpetmaiheﬂudnﬂIindngaaﬁcapgebgris@qh as aluminibpuwffer,
follovwed by di $LupbicPBeObrt Rarefli-0il emulsions such as incomplete

Freund's adjuvant. Other useful adjuvants will be well

known to the skilled man.
10

In yet further aspects,'the present invention provides:

(a) the use of the protein or one or more antigenic

fragments thereof of the-

invention in the

15 " preparation of an immunogenic composition,

preferably a vaccine;

{b) the use of such an immunogenic composition in

inducing an immune response in a subject; and

20

(c} a method for the treatment or prophylaxis of H.

in

t he

25

Pref
 for
30
The
foll
limi

pylori infection in a subject, which comprises the
step of administering to the subject an effective
amount of the protein, at least one antigenic
fragment or an antigen composition of the invention,
preferably as a vaccine.

erred features of each aspect of the invention are as
each other aspect mutatis mutandis.

invention will now be described with reference to the
owing example which should not be construed as
ting the invention in any way.
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specific 15 protein having a nol ecul ar wei ght
in the range 55- 6gxamMpLE 1 kDa in the isolate and isolating the

(a) Cultures cf H. pylori were grown under appropriate
conditions and the cells harvested into phosphate.
buffered saline. This was followed by repeated
centrifugation to remove <cell debris and other
contaminants, for example agar, and fresh PBS was added
three times to yield a washed cell pellet;

{b) The washed cells were resuspended in 0.1 M TRIS-HCl
buffer pH 7.2 to be used in the ion exchange
chromatography step. The cell suspension was then
subjected to sonication (6u for 30 seconds, 60 seconds
off, repeated 25 times for a 10ml sample containing cells
from 100 agar plates) of sufficient intensity and
duration to ensure disruption of the cells;

(c) The suspension was then centrifuged to remove cell
debris and the supernatant, containing soluble cell
proteins, was obtained;

{d) The solution from step (c) was then subjected to
fracticnation by ion-exchange chromatography using a
strong anion exchange resin such as MonoQ® or Q-
Sepharose® (Pharmacia), using a gradient elution based on
increasing the sodium chloride concentration of the
elution buffer from 0 to 1.0 M in a predetermined manner.
The fractions were then assayed £for the presence of
urease;

(e) The urease containing fractions were then poocled
and were subjected to gel permeation chromatography using
a resin with a cut-off range of 5 x 10°-5 x 10° Da for
globular protein;



The antigenic protein, antigenic fragment thereof or antigen
conposition of the_invention can be provided as 20 .. part of _a kit faor..
use in in vitro detection and/or di agnosis of H pylori. Thus, in a
sevent h aspect, the present invention provides a kit for use in the
detection  ooesn@fgl/ Or diagnosis of H pylori conprising FCTGHIsHMWSI C
protein, antigenic fragnent t hereof or antigen 25 conposi tion
of the invention. In addition, the antigenic protein or antigenic
f ragment t hereof of the inventfon can be used to induce an i nmune
response against H pylori. Thus, in a further aspect, 30 t he present

I nvention provides a conposition capabl e of eliciting an i mmune
response in a syh e¢he Wb Sho 00N 388k was seldi& o BYSi N or one or nore
antigenic fragnments thereof "of the i1nvention’ Suitably, the
conposition wll be a vacci ne conposition, optionally conprising one
or ot her (1 Watrvin30out a urease assay of all the

PCT/ GB96/ 00351 fractions and identifying’ the roséid abl@ai _
adjuvants. Such a vaccl pe, conposition her a prophyl actic

may be. ei
or therapeutic vaccFRBERLAHYS qn¥rease'a¥t1V1tY5 and

(ii) analysing all the fractions shown to be urease
positive and the protein containing peaks
immediately adjacent to the urease peak but of low
10 molecular weight by spotting one wmicrogram of
protein from these fractions onto nitro-cellulose or
an equivalent, drying and then determining their
ability to react with H. pylori specific antibodies
in serum or saliva samples from H. pylori positive
15 '~ individuals;

{g) The presence of the specific protein in the isolate
was confirmed. by subjecting it to polyacrylamide gel
electrophoresis (PAGE) and Western  Blotting, and

20 analysing the blot using IgG from a poel prepared from
human serum collected from H. pylori positive
individuals. The PAGE was carried out under denaturing

conditions, and the protein identified as having a
meclecular weight in the range 55-65 kDa was isolated.

25
EXAMPLE
Rabbits were inoculated with the peptide MVTLINNE. Blood
samples were assayed as described below to test for
30 antibody response.

Assay Method

To the blood samples was added 25 ul of 1% Thiomersal



The vacci ne conpositions of the invention can include one 5 or nore

adj uvants. Exanpl es of adjuvants well known in the art include

i norgani ¢ gel s such as al um ni um hydr oxi de or water-in-oil emrul sions
such as inconplete Freund's adjuvant. O her useful adjuvants will be
wel | knowgologdse skilled man. 10 I n yet™ further PaGBISI0EISIt he
present invention provides: (a) the use of the protein or one
or nore antigenic fragnents thereof of the invention in’
the 15 preparation of an i1¢ mrunogeni c conposition,
preferably a vaccine; (b) the use of such an i Mmunogenic
conposition in i nduci ng an i nmune response in a subject; and 20

(c) a nethod for the treatnent or prophylaxis of H pyl ori
infection in a su%@%%ﬁ%oﬁMEQﬂﬁméoﬁﬁrP%@@ytHee- a conc of 2peplhpl), the
admini stering to theobedjmRh dBirdfetdtese st -40°C prioramoueésming.he
protein, at |east one antigenic 25 fragnment or an antigen
conposition of the invention, _ preferably as a vaccine.
Preferred featureShof aEEaYS a¥PERt CRFriafk PHycpeinth Rlares wherein fgacheach
gt her gsgecg hrrut a?'em g adulited 3QAth 100 uleh:af !mw&rﬁlowl.vvpkrllofwwalhﬁgeéx
escribed with reference t ; ol{o X [ not
be construed as (antig ?lﬁgf%ﬁ§r?$ﬁ?q aL Aeégﬁﬁ%egnsﬂﬁaﬁpMﬂr99/5%%%5),

nventton
followed by 300 ul of 1% Byco A solution as a post coat.

The blood samples were diluted using CDL wash buffer to
10 produce a range of dilutioms.

CDL wash buffer: quantities for 1 dm’

Tris 12.11 g

15 5M HC1l 15 ml
Distilled water 400 ml
NaCl 87.66 g
Thiomersal 0.1 g
Tween 80 50 g

20
i) add tris to distilled water;

ii) add SM HCl until pH 7.80 at 20°C results;
(iii) add Thiomersal;
{(iv) add NaCl;
25 (v) add Tween 80;
(vi) make up to final volume with distilled water.

A Swine anti-Rabbit horseradish peroxidase conjugate with
ABTS (2,2-Azino-di- (3-ethyl-benzthiazolin-sulfonatel)

30 diluted 1/25 with Peroxidase Citrate Buffer as substrate
was used to detect bound antibody, green colour
indicating a positive result.
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8’ (a)_Cultures of H pylari were grown under appropriate..—...
conditions and the cells harvested into .phosphate 5 buf fered
saline. This was foll owed by repeated centrifugation to

remove celly, qﬁgﬁdﬁ and ot her contam nants, for epaEeBocdsr, and
fresh PBS was a three tines to yield a washed cell pellet; 10
(b) The washed cells were resuspended in 0.1 MTRI S-HC buffer pH
7.2 to be used in the ion exchange ., chr omat ogr aphy step. The cel
suspensi on was then subj ect ed %b sonication (6[err] for 30 seconds,
60 seconds off, repeated 25 tines for a 10nm sanple containing cells
15 from 100 agar plates) of sufficient intensity and

duration to ensure Remsmaigasencberdtee kofifles: quantitiesc)fofhd dwSpensi on was
then centrifuged to renove cell debris and the supernatant,
cont ai ni ng sol uble cell rot ei ns,_ was_obt ai ned; (d) The

sol uti on fron1stex)q%ﬁt%ﬁ&§dtﬁége§ubject@& o fractionation by

i on- exchange chr ometioriaplgidsi ng a 23.0 gtrong ani on exchange resin such

as anoC%err] or Quzu Sephar ose[ enlgly gharmaci a), using a gradient
elution based on
30% H,0, 0.5 ml

Adjust pH to 4.0 with 1M NaOH.

The assay protocol was as follows:
10 .
1) 100 pl of diluted sample added to each well;
2) incubate for 30 mins (with shaking);
3) wash x5 with CDL wash buffer and dry plate;
4) 100 ul of Swine anti-Rabbit HRP added to each well;
15 5) incubate for 30 mins (with shaking);
6) wash xS and dry plate;
7) 100 ul of ABTS added to each well;
8) incubate for 30 minutes; and
9) read plate @ 414 nm.
20

Results

The peak antibody response occurred around six months
post-inoculation. Table 1 below shows the results over

25 time for blood samples from two rabbits inoculated with
the peptide. The data is for 1/100 diluted samples.



i ncreasing the sodiumchloride concentration of the el ution buffer
from0O to 1.0 Min a predeterm ned manner. The fractions were then
assayed for the presence of urease; 30 (e) The urease
contai ning fractions were then pool ed and were subjected to gel
perneation chro hy usi ng aresin with a cut-of f ptpicBss0ss1S> X
10[err]-5 x 10[erri Bg for gl obul ar protein; WO
96/ 25430 PCT/ GB96/ 00351
9 (f) The appropriate peak wag,sel ected by: (1)
carrying out a urease assay of all the fractions and
identifying the protein peak 5 contai ning the urease activity;
and (ii) analysing all the fractions shown to be urease
positive and tEAELEploteln contalnlng peaks |nned|ately
adj acent to the uresse= a3 o » o ]
spotting one m
nitro-cellul ose o

Months post- Rahhzt 1. Rabbzt 2

their
inoculation
5 | 2 0.484 D.149
3 0.129 1.154
4 0.491 1.057
5 1.236 0.7255
6 1.656 0.899
10 7 0.89 0.847
8 0.409S 0.7275
These results are shown in Figure 1.
15 Clearly, it can be seen that the peptide elicits an anti-

H. pylori antibody response.



abi.lity to react with H pylori specific antibodies in_serum or

saliva sanples fromH pylori positive 15  individualgHiS SHEET HAS-BEEN
(9) The presence of the specific protein in the isolate WA SREPLACED
confirmed by subjecting it to polyacryl ani de gel el eclophoisis

(PAGE) and pWésshefsg Blotting, and 20 anal ysing the ticmqmnmmgllge
froma pool prepared from human serum coll ected from H pylori
positive i ndi vidual s. The PACGE was carried out under denaturing
conditions, and the protein identified as having a nol ecul ar melght

in the range 55-65 kDa was isol ated. 25 EXAVPLE 2 This Sheet Ha
were inocul ated with the peptide MVTLINNE. Bl ood
assayed as described below to test for 30 ant i body resp

Assay Met hod To the bl ood sanpl es was added 25 [err]| of 1@6
Thi oner sal CLAIMS: WD 96/ 25430
PCT/ GB96/ 00351

i. A protein being an H. pylori antigen and having a
molecular weight in the range 55-65 kDa, as determined
5 under denaturing and reducing conditions.

2. A protein as claimed in claim 1 which has, at its
amino terminal end the sequence:

10 Met-Val-Thr-Leu-Ile-Asn-Asn-Glu-Asp-Asp;

or a sequence substantially homologous thereto.

3. An antigenic fragment of a protein as defined in
15 claim 1 or claim 2
4, An antigenic fragment as claimed in claim 3 having

the sequence:
M VvV T L I N N E
20 ' Met -Val-Thr-Leu-Ile-Asn-Asn-Glu

or a sequence substantially homologous thereto.

5. An antigen composition comprising a protein as
25 defined in claim 1 or claim 2 or at least one antigenic
fragment as defined in claim 3 or claim 4.

6. An antigen composition as claimed in claim S which
further comprises one or more other H. pylori antigens.
30
7. A protein as defined in claim 1 or claim 2, an
antigenic fragment as defined in claim 3 or claim 4 or an
antigen composition as defined in claim 5 or claim 6 for
use in the detection and/or diagnosis of H. pylori.
35
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10. solution per m of blood (i.e. a conc of 25 [er-'--].-r-l—L—Fﬂl—-?‘-r—t-lc.14-3«,”—..-—mS
HIS SHRET HAS BEEN

100 [err]l of 5 [err]g/m H. ponr|

sanpl es then bei ng stored at - 40[ eihisShéepiids BeentRe laaed;tl ng
assays were carried out using pl ate ﬁm lmﬁ

well lis c RERLACEDt h

(anti gen preparatromnm as

descri bed i n Wopiys335436682) , I owe 00 [err]| of PtTGBYEWIN
solution as a post coat. - The bl ood sarrpl es ‘were diluted using CDL
wash buffer to 10 - produce a range of dilutions. CDL wash
buffer: quantities for 1 dnferr] 14 Tris 12.11 g
15 5M HC 15 m Distilled water

400 m NaCl 87. 66 Thi oner sal

0.1 g Tvveen 80 add tris
to distilled watef: method of; ?eteﬁﬁtf‘gsl\)%ﬁ°’ijrﬁlla\“ﬁﬁ“?g8@) aPY3eferr]C
resul ts; whichi conpaiigesthi oner sal ; (itv) add Nad; 25
(v) add Tween 80; (vi) make up to final volune with
distilled water. Swi pe anti - Rabbit horseradi sh peroxi dase
conjugate with ABrsbringing into contact a proteir as defined in

(2,2-Azino-di - [ 3-et hyl chenwt hiaw glladmse| fanaledst one antigenic £ragment
’ : as defined in claim 3 or claim 4 or an antigen
composition as defined in claim 5 or claim 6 with a

sample to be tested; and

10 {b) detecting the presence of antibodies to H.

pylori.

9. A method as claimed in claim 8 wherein the sample is

a sample of saliva.

15
10. The use of a protein as defined in claim 1 or claim
2, at least one antigenic fragment as defined in claim 3
or claim 4 or an antigen composition as defined in claim
5 or claim 6 in detecting and /or diagnosing H. pylori.
20
11. The method as claimed in claim 8 or claim 9 or the
use as claimed in claim 10 wherein the detecting and/or
diagnosing is carried out in vitro.
25 12. A method for isolating a protein as defined in claim
1 or claim 2 which comprises:
(a) preparing cultures of H. pylori , growing the
cultures under appropriate conditions and harvesting
30 them, followed by washing to yield a washed cell

pellet;

{b) resuspending the washed cells in an appropriate

buffer, followed by disruption of the cells;

‘)



30 diluted 1/25 with Peroxidase Citrate Buffer as subei rate was

used to detect bound antihody, green colour EPPSiASI-BEEN
re-su| t. WO 96/ 2543 is Sheet Has Been Replaced REPLACED
PCT/ GB96/ 00351 I"uulllunl ll “L[
Per oxi dase ¢ ﬁ&gmpuffer guanti err| PCT/GB96/00351
Distilled ?ﬁ; 700 m Citric acid 23.0 g 5
NaCOH 100 m 30% H err]derr] 0.5
m Adj ust pHto 4.0 with JM NaCH. The assay pr ot ocol
was as follows: 10 1) 100 [err]l of diluted sanple added to each
wel | ; 2) I ncubate for 30 mns (w th shaking); 3) wash x5
with CDL wash buffer and dry pl ate; 4) 100 [err]l of Sw ne
anti - Rabbit HRP added)t oceathifwddtions to Semovencedhbl e dehri®0 minds (with
shaki ng) ; 6)obﬁ@@ﬁﬁnéstﬁgds@b&rﬁ&@ﬁ&h containifly schQpikerdelih of ABTS
added to each well;

proteins;

5 (d}) subjecting the solution obtained to ion-change
chromatography with a gradient elution, and
assaying fractions thus obtained for the presence of
urease;

10 (e} pooling wurease containing fractions and
subjecting said pool to gel permeation
chromatography;

(E) selecting the appropriate peak; and

15
(g} confirming the presence of the specific
protein having a molecular weight in the range 55-65
kDa in the isolate and isolating the protein.

20 12, A kit for use in the detection and/or diagnosis of
| H. pylori comprising a protein as defined in claim 1 or

claim 2, at least one antigenic £fragment as defined in
claim 3 or claim 4 or an antigen composition as defined
in claim 5 or claim 6.

25
14. A composition capable of eliciting an immune
response in a subject which comprises a protein as
defined in claim 1 or claim 2, at least one antigenic
fragments as defined in claim 3 or claim 4 or an antigen

30 composition as defined in claim 5 or claim 6.

15. A composition as claimed in claim 14 which is a
vaccine composition, optionally further comprising one or
more adjuvants.
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8) i ncubate for 30 m nutes; and- read plate @

Results
post -i nocul ati on.

Table 1 bel ow s
bl ood sanples fromtwo rabbits |no mw
is for 1/100 digbylsedssanpl es.

PCT/ GB96/ 00351
ABSORBANCE

i nocul ation 5
3

0.491

0. 7255

10

15

20

Eed around sﬁHlISIMﬁSHAS BEEN

The peak anti.bod
i .{ﬁé&@ﬁéﬁeeﬁ’ﬁ over t i nBEPIACED
the peptrde.” The data
/ 25430 PCT/GB96/00351
_ TABLE 1
Mont hs post - Rabbi t 1 Rabbit 2
2 : 16 0.484 0. 149

0.129 1.154 4
1. 057 5 1.236

6 1. 656 0. 899
16. The use cf a protein as defined in claim lor claim

2, at least one antigenic fragment as defined in claim 3
cr claim 4 or an antigen composition as defined in claim
2 or claim 6 in the preparation of an immunogenic
composition, preferably a vaccine.

17. The use of such an immunogenic composition as
defined in claim 16 in inducing an immune response in a
subject.

18. A method for the treatment or prophylaxis of H.
pylori infection in a subject, which comprises the step
of administering to the subject an effective amount of
the a protein as defined in claim 1 or claim 2, at least
one antigenic fragment as defined in claim 3 or claim 4
or an antigen composition as defined in claim 5 or claim
6.

19. A method as claimed in claim 18 wherein the
protein, one or more antigenic fragments or antigen
composition is administered in the form of a +vaccine.
preferably as a vaccine.
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10., 7 0.8 . 0.847 8

0. 4Q95 Q. 7275 These resubts are shown in Figure 1. 15
Clearly, it can be seen that the peptide elicits an anti- H pylori
anti body response. 13
CLAI M5: woensaso A protein being an H pylori antigen pefiGhsscesy a
nmol ecul ar wei ght in the range 55-65 kDa, as determ ned 5 under
denaturing and reduci ng conditions, which has, at . its am no term nal
end, the sequence: Met Thr-Leu | | e- Asn- Asn- d u- Asp- Asp;
10 or a sequence substantially honol ogous thereto. o 2. An
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claim 1. 15 3.” An antigenic fragrent as clained in claim2 having
t he sequence: M .V T L I N N E C
Met - Val - Thr-Leu-11e-Asn-Asn-Gu 20 or a sequence substantiaklly..: .
honol ogous t her et o. - 4. An anti gen cofposition .conprising 'a ,
protein as defined in claiml1 or _at |east one antigenic fragnent as
defined in claim2 or claim3. 25 135, An antigen conposition as
claimed in claim4 which further conprises one or nore other H.

pyl ori antigens. 6. A protein as defined in claim1, an
antigenic 30 T ent as defined in claim2 or claim3 or an antigen
canposition as é%%?ned in claim4 or claim5 for use in t he '
detection and/or diagnosis of H pylori. 7. - A method of detecting

izdlor di agnosi R H PYPSteBr beinYNla®h £OWLISES: antigen and having a

molecular weight in the range 55-65 kDa, as determined

5 under denaturing and reducing conditions, which has, at
its amino terminal end, the sequence:

Met-Val-Thr-Leu-Ile-Asn-Asn-Glu-Agp-Asp;

10 or a sequence substantially homologous thereto.

2. An antigenic fragment of a protein as defined in
claim 1. '
15 3. An antigenic fragment as claimed in claim 2 having

the sequence:
M v T L I N N E
Met-Val-Thr-Leu-Ile-Asn-Asn-Glu

20 or a sequence substantially homologous thereto.

4. An antigen composition comprising a protein as
defined in claim 1 or at least one antigenic fragment as
defined in claim 2 or claim 3.

25
5.. An antigen composition as claimed in claim 4 which
further comprises one or more other H. pylori antigens.

6. A protein as defined in c¢laim 1, an antigenic

30 fragment as defined in claim 2 or claim 3 or an antigen
composition as defined in claim 4 or claim 5 for use in
the detection and/or diagnosis of H. pylori.

7. A method of detecting and/or diagnosing H. pylori
35 which comprises:
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(a) bringing into cofitact a protein as defined in claim1, at

| east one antigenic fragnment as defined I n cIa|n12 or cIa|n13
or an antigen conposition as - defined in claln14 or c}a|n15 mnth
a sanple to be 5 tested; and (b) -detecting the
presence of antibodies to H 4pylori. 10 8. A net hod as
clained in claim7 wherein the sanple i & a sanple of saliva.

9. The use of a protein as defined in claim1, at |east ' one
antigenic fragnent as defined in claim2 or claim3 15 or an antigen
conposition as defin [ I tegti o

di agnosi ng H. pylor|Q%)rb£&ﬁﬁf§% 9§t8 @Hﬂ$ c 5?%% ﬁl%%:%%ﬁ% or:[n
claim8 or the clagian ds AtailRAPY Png émﬁnsg%ﬂeq i rrgmenty ca e cdefigned
and{ 0{ 20 dlt agnoadﬁg:#aslr@gz roﬁdcpaiml B Yl 6o V?.ﬁtlgen cddp oéiifﬁﬂﬂogsfor
isolating a protein efined in_cl onpris

(a) preparing cultu 1$yFB?Fm 6r8ﬁ|ﬁ}ﬁﬂ% 5 Wltﬁ a mﬁiquQBbe
under appgopri ate comﬁdueHmSéndiharvestlng them followed by
washing to yleld a washed cel | pel | et;

(b) detecting the presence of antibodies to H.
. pylori.

10 8. A method as claimed in claim 7 wherein the sample is
a sample of saliva.

9. The use of a protein as defined in claim 1, at least
one antigenic fragment as defined in claim 2 or claim 3 _

15 or an antigen composition as defined in claim 4 or claim
5 in detecting and/or diagnosing H. pylori.

10. The method as claimed in claim 7 or claim 8 or the
use as claimed in claim 9 wherein the detecting and/or
20 diagnosing is carried out in vitro.

11. A method for isolating a protein as defined in claim
1 which comprises:

25 _ (a) preparing cultures of H. pylori , growing the
cultures under appropriate conditions and harvesting
them, followed by washing to yield a washed cell
pellet;

30 (b) resuspending the washed cells in an appropriate
buffer, followed by disruption of the cells;

(c) centrifugation to remove cell debris and
obtaining the supernatant containing soluble cell
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30 (b) resdspending the washed celis in an appropriate
buffer, followed by disruption of the cells; (c)
centrifugation to renove cell debris and obtaining the -
super nat ant contai ni ng sol ubl e cell o o
15 | : pr ot ei ns; , 15 (d) subjecting the sol ution
obt ai ned to ion-change chromat ography wth a gradient
el ution, and 5 assaying fractions thus obtained for the
presence of ur ease,; (e) pooling urease
cont ai ni ng fracti onsroteths; subj ecti ng sai d pool to gel
perneation 10 chr omat ogr aphy; "(f) selecting the
appropri ate peak; and (g) confirmng the presence of the
specific 15 i)t esubert gy ac e sshhaionedlgbaihedt be Ltengehdhge5

chromatography with a gradient elution, and

Y
.

5 assaying fractions thus obtained for the presence of
urease;

(e) pooling urease containing fractions and
subjecting said pool to gel permeation
10 chromatography;

(£) selecting the appropriate peak; and

(g) confirming the presence of the specific
15 protein having a molecular weight in the range 55-65
kDa in the isolate and isoclating the protein.

12. A kit for use in the detection and/or diagnosis of
H. pylori comprising a protein as defined in claim 1, at

20 least one antigenic fragment as defined in claim 2 or
claim 3 or an antigen composition as defined in claim 4
or claim 5. |

13. A composition capable of eliciting an immune
25 response in a subject which comprises a protein as
defined in claim 1, at least one antigenic fragments as
defined in claim 2 or claim 3 or an antigen composition

as defined in claim 4 or claim 5.
30 14. A composition as claimed in claim 13 which is a
vaccine composition, optionally further comprising one or

more adjuvants.

15. The use of a protein as defined in claim 1, at
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kDa in the-isolate aﬁd'isolating the proteim 12. A kit for use-.in

the detection and/ or diagnosis of H. pylori conprising a protein.as
défined in claim1, at 20 | east one antigenic fragnent as defined in
claim2 or claim 3 or an antigen conposition as defined in claim4
or claimb5. 13. A conpositigg capable of eliciting an i mune 25
response in a subject which conprises a protein as defined in
claim1l1, at |east one antigenic fragnents as defined in claim?2 or
claim3 or an antigen conposition as defined in claim4 or claimb5.
30 14. A Q@aml :&mfnamlqleaﬂmeohagrﬂézm nMad3 qefiicled Sim claim vasgine
conposi tion, optlona urt her r adj vant s
15, The use o ZI ct &7 38 ABFIAEN PATEPHLRiEn g defined & claim®a
16 Iemm:<nﬂarmn|@en1n f thgneptrepaxdéefiomed din Ami ni@manogenic
claim3 or an apifgen. GAMPSiLion A% fpfd npgeding! i m 4
5
l6. The use of such an immunogenic composition as

defined in claim 15 in inducing an immune response in a
subject.

10 17. A method for the treatment or prophyla#is of H.
pylori infection in a subject, which comprises the step
of administering to the subject an effective amount of
the a protein as defined in claim 1, at least omne
antigenic fragment as defined in claim 2 or claim 3 or an

15 antigen composition as defined in claim 4 or claim 5.

18. A method as claimed in claim 17 wherein the
protein, one or more antigenic fragments or antigen
composition is administered in the form of a vaccine.

20
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or ,.cl aims in the preparation of an i nmmunogeni cS&t QaQQQ-qupfe"si tion

preferably a vaccine 5
'coqpos’l tion as

- 16

The use of - such an

i m“runoae‘zr'mf"s copPyY

defi ned in claim15 in inducing an imune_response in

a’ subject. 10 17. A nethod for the treatnent o
of H. pyl nfectlon in a subject V\/mch co ri ses t higuspk
of administerin t he subj mﬁi‘ T 2
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(57) Abstract

A novel antigen from H. pylori is provided. Its use in diagnosing H. pylori infection is also disclosed, including methods for said
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