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concerns :t he new adherence gene al pB from Heli cobacter pylori and the

pol ypepti de coded t hereby. The gene, the pol ypeptide and an anti body A480227%-3.
directed agai nst the pol ypeptide can be used to di agnose, prevent and R7M&

a Heli-cobacter infection. The occurrence of spiral bacteria in the human oy,
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Warren (Warren and Marshall, 1983; Marshall et al., 1984) fromthe gastric
mucous nenbrane of a patient with a gastric ulcer (ulcus ventriculi). As

the first anal yses showed the isolated nicroorgani snms were gram negative,
spiral bacteria with an extrenely high notility and the unusual ability of
being able to survive in a_strongly. acidic _environment (up to ca. pH 1.5).

The gerns whicﬁ'weréaaﬁpﬁiﬁﬁj?éag@%ﬁF@&“@aﬁBVPobacter pylori were finally
classified on the basis of biochem cal and norphol ogi cal characteristics in
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i nportance of Helicobacter pylor! infection and the Tnplicatfons of this

di scovery al ready b&EXREBM¥| ear within a few years. Epideni ol ogi ca

i nvestigations by Taylor and Bl aser (1991) showed that the H pylori

i nfection occurs world-wi de and that ca. 50 % of the
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Beite 6 -2 population are infected with this bacterium the infection rate
bei ng higher in the devel oping countries than in.industrialised countries.
Furthernore it was observed that the probabi+ity of a chronic H pylori

I nfection increases drastically wth increasing age. Hence the H pylori

i nfection is anong the nost frequent chronic bacterial infections of

humans. Today it is known that the infection inevitably |leads to the

i nduction of a bacterial gastritis (type B gastritis) in humans. Moreover
it is assumed that H pyl dlew @dhesimiran dirlskgobagter mylerilevel opnent of
gastric-and duodenal ulcers (ulous ventriculi and ul CUs duodeni) as well as
sone fornms of gastric carcinoma (adenocarcinoma) (Lee et al., 1993; Sol nick
and Tonpkins, 1993). Even the MALT (nupesar@pteenated |ynphoid tissue)

| ynphonas of the stomach which occur nore rarely and are regarded as
precursors of B cell tunmours of the i mune systemare al so presunably a

result of H pytgri i nfectiqn. An.antibacterial_.treatne of such patients
with the successffl PEFEHCati T CONTEFIT TSN ANSFARGS IR8Is to a
heal i ng of gast ailpBulfrems Hed iweHackeropyller igreade W pd ypedmrede (Sodednen

and Hyv[err]rin ; a n 1993 St t | dt,
1993). A sequel Egﬁré%%ng{ht%e%%%%df 2;(5:1% g’%ﬁ&&ﬁ?ﬁquep%n&siaq% sa%at[air}g% C
gastritis, a degéneciedomgainste thecpelypertdds qrapdien-ysestied ng cel I's of
the stomach epi ghghnd¥e, prevent and treat a Helicobacter infection.

The occurrence of spiral bacteria in the human gastric
nucous membrane has been known for a long time
(Bizzozero, 1893). The fact that these are pathogenic
germs was, however, not realised until the successful
isolation and culture of this bacterium by Marshall and
Warren (Warren and Marshall, 1983; Marshall et al.,
1984) from the gastric mucous membrane of a patient with
a gastric ulcer (ulcus ventriculi). As the first
analyses showed the isolated microorganisms were gram-
negative, spiral bacteria with an'extremely high
motility and the unusual ability of being able to
survive in a strongly acidic environment (up to ca.

pPH 1.5). The germs which were originally denoted
Campylobacter pylori were finally classified on the
basis of biochemical and morphological characteristics
in the newly established genus "Helicobacter" (Goodwin
et al., 1989).

. The importance of Helicobacter pylori infection and the
implications of this discovery alreédy became clear
within a few years. Epidemiological investigations by
Taylor and Blaser (1991) showed that the H. pylori

- infection occurs world-wide and that ca. 50 % of the
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statistic of the types of c¢ancer which occurred world-w de nost frequently
in 1980, gastric carcinoma is in second place but with a declining tendency

(Parkln et al., 1988). Two studies have recently shown a statistically
significant correlation : [RECElIVED 93/20217 35 1998 AT 533-0694 PAGE 7
(PRI NTED PAGE 7) ] Von: PA WEI CKMANN +49 89 4705068;

20/ 03/ 98 10:13; Jetfax #570 Seite 7 between H. pylori infection and the
occurrence of gastric, carcinoma (intestinal type); both came to the
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elimnates a chr oghfaht e WY drsl qfgggégglgﬁguofwhdﬂdﬂgady present |leads to a
healing of a gastritis, a gastric or duodenal ulcer or a MALT |ynphona.

thus a prophylactic treatnment which prevents a H pylori infection (e.g.

P 3% oSk S LGRS D SRR S Bl ol bab8 511 o

dlseases he induction of a2 bacterial gastritis type

1_; gastritis) in humans. Moreover it is assumed that H.

pylori also plays a causal role in the development of
gastric and duodenal ulcers (ulcus ventriculi and ulcus
duodeni) as well as some forms of gastric carcinoma
(adenocarcinoma) (Lee et al., 1993; Solnick and
Tompkins, 1993). Even the MALT (mucosa associated
lymphoid tissue) lymphomas of the stomach which occur
more rarely and are regarded as precursors of B cell
tumcurs of the immune systewm are also presumably a
result of H. pylori infection. An antibacterial
treatment of such patients with the successful
eradication (total elimination) of H. pylori leads to a

~ healing of gastric ulcers as well as of low grade MALT

' lymphomas (Sipponen and Hyvérinen, 1993; Isaacson and

Spencer, 1993; Stolte and Eidt, 1993).

A segquel of a long-term infection with H. pylori is
atrophic gastritis, a degeneration of the mucous, acid
or pepsin-producing calls of the stomach epithelium
which has to be regarded as a pre-cancerocus lesion.
aAccording to a statistic of the types of cancer which
occurred world-wide most frequently in 1980, gastric
carcinoma is in second place but with a declining
tendency (Parkin et al., 1988). Two studies have
recently shown a statistically significant correlation
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natural host for H pylori. The relatively recent discovery that the
domestic cat can also be infected with H pylori throws new |ight onto the
guestion of ‘transm ssion and a possible reservoir for these bacteria
out si de the human organi sm The occasionally successful culture of H

pylori fromthe faeces of infected perseng and the ability of the bacteria
to survive for nonths in water support the hypothesis of a faecal-oral
transm ssion. Also direct oral-oral transm ssion is regarded as probable on
t he basis of fanil¥ studies. The infection usually occurs in childhood
within the fanil PetWeghpid PY1RYy %ﬁ&F‘ﬂ-PBngn‘én@% ORFHEEENEM Q) of hygi ene
correl ating posi gager¥c catcfiad (HRtedt20al 7tPhe )l Wbt camdsd a6 ThePAGE 8

( PRI NTED PACE B) -~ N - : -

20/ 03/ 98 10: 13 JS%’P%@Q?%FQ; @5{’%5'\4_045 St ﬁl%h%a?‘?éﬁ‘fj?‘?fcrﬁé%gﬁ’qﬁ%e“‘“

i nfection. After o6c8E apearvokalelihsiitee £ogaf He spylent niaigetdar enel vy aci d
stomach | unen (phipdrdbnnEer &t t4E. sUovirvaNoabrhhet baT crigeil)s made possible

that 1 s present IHECPREEOFS Lhent NI oRe. BV, SERBenef (BRI ot " C°
in the stomach. Bp maaysipfuskeinlisad eovntreiedt reve phpy 1A (9F dependent
notility the nicrip@ee®adspbrsbRe doact ant hechicas beweatstduddieraed afucosal
| ayer of the antLup Ledion, o7 allF HIRS" 148 nbRehd {REL 24181 Tyt Ura
negligibly small in persons with a normal gastric
{ ,' mucosa. This means that these freguent gastro-duodenal
dizeases must be regarded as infectious diseases and
treated appropriately (Alper, 1993). A treatment which
eliminates a chronic H. pylori infection that is already
present leads to a healing of a gastritis,'a gastric or
ducdenal ulcer or a MALT lymphoma. Thus a prophylactic
treatment which prevents a H. pylori infection (e.qg.
immunization) as well as a treatment which eliminates a
H. pylorl infection that is already present can be used
to treat these frequent gastro-duodenal diseases.

Apart from some higher primates, humans were previously

rﬁ the only known natural host for H. pylori. The

- relatively recent discovery that the domestic cat can
also be infected with H. pylori throws new light onto
the question of transmission and a possible reservoir
for these bacteria ocutside the human organism. The
occasionally successful culture of H. pylori from the
faeces of infected persons and the ability of the
bacteria to survive for months in water support the
hypothesis of a faecal-oral transmission. Also direct
oral-oral transmission is regarded as probable on the
basis of family studies. The infection usually occurs in
childhood within the family, cramped living conditions
and a poar standard of hygiene correlating positively
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to a few conpeting bacterial species. The m croorgani snms presunably

orientate thensel ves by neans of the pH gradient between the |lumen (pH 1-2)
and epithelial cell surface (pH 6-7) in order to reach the epithelium Due
to their spiral shape, their notility in viscous mucous, the production of
mucous-nodi fyi ng enzymes and finally thelrgticroacrophilic way of |iving,
these gerns are optimally adapted to the living conditions in this habitat.
They usually spend their tinme in the deep crypts of the antrumregi on where
they -are protected fromexternal influences such as e.g. acid, pepsin and
al so from nedi ci mekth dthe arequensyi ofit tha snfdctdom. g. antibiotics. Part of
the population (ca. 20 % is closely associated with epithelial cells
especially w th nucous-producing calls. Under the condition of a gastral

nmetapl asia i.e. tin&aﬁl&l:wd;mdw‘ ehabbaoteria mtsrtﬁﬂre‘ﬁl&ht khbi gRtienéle
duodenum the met ap| &S%J;Sm e y égﬁ g“gg '}k'éi}eart% Q-v‘i%inbﬁeé?&’“' ch

creates the prereqU|S| ul cer
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i nfection). orientation and flagella-dependent motility the
~ microorganisms then move into the bicarbonate-buffered
- mucosal layer of the antrum region of the stomach which -
is in faoct their natural habitat. Here they are in a
unique ecological niche which, due to the acid barrier,
is accessible only to a few competing bacterial species.
The microorganisms presumably orientate themselves by
means of the pE gradient between the lumen (pH 1-2) and
epithelial cell surface (pH 6-7) in order to reach the
epithelium. Due to their spiral shape, their motility in
viscous mucous, the production of mucous-modifying
enzymes and finally their microaerophilic way of living,
these germs are optimally adapted to the living
conditions in this habitat.

O

They usually spend their time in the deep erypts of the
antrum region where they are protected from external
influences such as e.g. acid, pepsin and also from
medicines for their eradication such as e.q.
antibioctics. Part of the population (ca. 20 %) is
closely associated with epithelial cells especially with
mucous-producing calls. Under the condition of a gastral
nmetaplasia i.e. the acid-induced formation of gastral
epithelium in the duodenum, the metaplastic areas in the
duodenum are also colonised which creates the _
prerequisites for the development of a duodenal ulcer
(ulcus dnodeni). A complete exoretion of the
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di seases. was known, these were treated with so-called antacids or
H2-receptor antagoni sts. These are substances which inhibit the acid
secretion of the parietal cells of the stomach. The action of these

phar maceutical agents usually leads to a healing of the ulcers but, since
one of the causes of these ulcers i.e. H= Bytori infection, is not
elimnated by this. in nbst cases a re-occurrence of the ulceration

(rel apse) occurs after a short time period. A further frequently used

t hera in ulceralipons is bisnuth eat t. _various bi ‘h salts S,
BSS) Egvla aubact Z‘&%@‘&%’P’ a‘é‘féreg‘fﬁté‘ntthe ﬁg&gr’f".’g‘?—'ﬁ\e’ﬂfel Rfo}%gyaprgygafzggt i on
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di sconti nui ng the treatﬂen e ijnfection flares up again in nost cases. A
| ong-t er m t her apy {GRY PR ?g*P{Rﬁﬁi?W)eads to an accunul ati on of the substance

in the liver, kidney and nervous system and has consi derabl e neurol ogi cal
side-effects (Malfertheiner, 1994). Since it has been discovered that
gast roduodenal ul Befonestha exigtencer apdi the sigebficancs ©fafin $¥lordat nent

is to eradicate tpgrpalbesens disadosbvabi kKiowhPNERds Aird/itirdatadl Queh
anti biotics (anoxici
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03/ 29 17:37 1998 saihst8656% WhIZiGEnhdbiPRENE R R\Gieci®tion of the
parietal gells of the stomach. The action of these

{} pharmaceuﬁical agents usually leads to a healing of the

ulcers but, since one of the causes of thesae ulcers i.e.
H. pylori infection, is not eliminated by this. in most
cases a re-ococurrence of the ulceration (relapse) occurs
after a short time perioed.

A further frequently used therapy in ulcerations is
bismuth treatment. various bismuth salts (CBS, BSS) have
a bactericidal effect on H. pylori. However, a total
eradication of these germs is only achieved in 8 - 32 %
of the cases. The treatment apparently leads to a
temporary suppression of the germs but after

% discontinuing the treatment the infection flares up
again in nost cases. A long-ternm therapy with high dosas
leads to an accumulation of the substance in the liver,
kidney and nervous system and has considerable:
neurological side-effects (Malfertheiner, 1994).

Since it has been discovered that gastroduodenal ulcer
diseases are infectious diseases, one aim of treatment
is to eradicate the pathogens by antibiotics.
Menotherapy with various antibiotics (amoxicillin,
nitrofuran, furazolidin, erythromycin a.o.) has,
however, turned out not to bhe satisfactory since even in
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#570; Seite 10 -6- this case eradication of the gerns only occurs in 0O - 15
% of t.he cases. The nobst successful treatnent is at present achieved by a
conbi nation of an acid bl ocker (Orpeprazol) with an antibiotic

(Amoxioillin) which can lead to eradication rates of up to 80 %

(Mal fertheiner, 1994). However, antibioticgtreatment to elimnate H pylori
is not promsing as a long-termsolution since it has to be assumed that

the bacteria will rapidly develop resistance to the antibiotics. There is
therefore a need for new forns of therapy to control a H pylori infection
and in particul artiios cemriewsdigatibnact thedeinsalontydpeeuredingai nst
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response and the (Grpemidial )defidhc ennanhibieric ofAndxddidddnprybhesnran
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‘under st andi ng of the course a mechani sps of "an 1 nfectiQus,di sease. The
most inportant preYFbls BOWSXER nAAtIPLAELG Crealients tor ediiminate Ry o
urease, the fl agepyPori hts atitcepremisisgt 88 Prhsipiterm @ablatdphobimea. it
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subani 15 (U on  2A0% (55 BF MAdlfed bt rhE bete e wIATIOSBTaT) it op
entire bacterial Pedistancetpdbeparibioth@surea which occurs in small
concentrations in gastric juice into ammonia and carbon di oxi de. Accordi ng

to thes~surrent perception the
e ' There is therefore a need for new forms of therapy to

control a H. pylori infection and in particular for
vaccines which are specifically directed against
virulence factors of H. pylori. Virulence factors denote
the properties of a pathogenic bacterium which enable it
to colonise a particular ecological niche in the body of
the host and to multiply there despite the immune
response and the unspecific defence mechanisms of the
host organism. Knowledge about virulence factors
therefore aids in the better understanding of the course
and mechanisms of an infectious disease. The nost
important previously examined virulence factors of H.

™ Pylori are urease, the flagella, the adhesins and the
production of a cytotoxin,

Urease, an enzyme on the surface of the bacteria is
composed of two subunits (UreA, 26 kbDa, UreB, 66 kDa)
which constitute up to 5 § of the entire bacterial
protein. Urease cleaves the urea which occurs in small
concentrations in gastric juice into ammonia and carbon
dioxide. According to the current perception the
bacterium surrounds itself with a cloud of ammonia which
leads to a local neutralization of the acid of the
gastric juice. The extremely high motility of the
bacteria can be attributed to the presence of polar
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neutrali1zation of the acid of the gastric juice. The extrenely high

notility of the bacteria can be attributed to the presence of polar [
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Seite 11/58 flagella which enable the bactgriumto nove in the viscous

mucous of the gastric nucous nenbrane and thus to reach the epithelial cal

| ayer. The urease gene cluster (ureA - ureH) as well as the genes for the
formation of the flagella (flaA, flaB) were cloned in E. coli and sequenced

and i sogeni ¢ nut aflagetia wuigh enabdg thehastepiwm Fosgovegdnofhe g |
i sol ated H pyl oryisbbas eudsu e the §astbic pividia nenbeane- antll ehus

vacuol i sing cytotpxip [ [ L he ' c SHLR.vacuol es
inin vitro cell gﬂl fﬁ?é@%e%}géiéégecéﬁ gﬁé*%&e?l}eoyrgﬁgac tgteoxi n of
H. pylori has al selusterc(erril i mnefd pBaWel heasiidheysanesc fory the
characterized. FUgEbPRAREDER of tife RNQAYETEE (PPAA} Bl Qlede @1BRAAUEHNE.

ins h hi gh h | th which d
o1 OduCe thi S toxi HOLhnRBRqPEREtaih ST 1faotnfy aRseel Weder .0 botween

t he producti on of cohstryctedxi n and t he devel opnent of gastric ul cers.

| nvestigations on the adherence of H pylori to epithelial cell lines in
vitro show that the bacteria can bind to many cell lines of different
tissues. In Approximately 50 - 60 % of all isolated H. pylori

_— strains produce an 87 kDa protein, the so-called

Lo vacuolising cytoroxin, which induces the formation of

cytoplasmic vacucles in in vitro cell cultures. The vach
gene which codes for the cytotoxin of H. pylori has also
been cloned in the meantime and genetically
characterized. Furthermore it is presumed that the
cytotoxin-producing strains have a higher pathogenic
potential than strains which do not produce this toxin.
In addition a positive correlation was found hetween the
production of the cytotoxin and the development of
gastric nlecers.

Investigations on the adherence of H. pylori to

C; epithelial cell lines in vitro show that the bacteria
can bind to many cell lines of different tissues. In
‘contrast H. pylori exhibits a very pronounced species
and tissue selective adherence (tropism) in the host
organism. Thus the bacteria are found only bound to
epithelial cells which are of the gastral type of
epithelial cells. This selectivity is explained by a
specific intaraction between a bacterial adhesin and a
specific cellular receptor.

Up to now several potential adhesins of H. pylorl have
been describad and a gene (hpaA) which codes for a so-
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adherence (tropism in the host organism Thus the bacteria are found only
bound-to spithelial calls which are of the gastral type of epithelial

cells. This selectivity is explained by a specific interaction between a
bacterial adhesin and a specific cellular receptor. Up to now several

potential adhesins of H pylori have been Bescribed and a gene (hpaA) which
codes for a so- [ RECEI VED 03/20 17:37 1998 AT 533-0694 PAGE 12
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- ADP-ribosyl-tranaferase activity. Furthermore it is
suspected that there is a yet unidentified adhesin which
mediates a specific binding to the LewisP blood group
antigen of gastric epithelial cells (Falk et al., 19983;
Borén et al., 1993),

)
"-._ 3

Infection with H. pylori leads to a chronic inflammatory
reaction of the gastric mucosa (gastritis). In addition
a specific systemic immune response to H. pylori
antigens is induced; the formation of seoretory
antibodies in the stomach (sIgiA) has, however, not yet
been indisputably clarified. As a result of the
~ inflamwation various immune cells are present in the
gastric mucosa and submucosa e.g. polymorphonuclear
leucocytes, monocytes, macrophages, lymphocytes and
Plasma cells (Blaser, 1992). In addition H. pylori
activates neutrophils as well as monocytes and
macrophages in vitre (Mai et al., 1991). Experiments
with specific antibodies and complement shoew a rapid
inactivation of H. pylori by neutrophils in vitro,
However, in the in vivo situation these mechanisms do
not lead to an inactivation of the pathogenic bacteria.
How H. pylori survives for a long period in the host
although it activates the aforementioned defence
mechanism is unclear. '
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formation of secretory antibodies in the stonmach (slgA) has, however, not

yet been indisputably clarified. As a result of the inflammation various

i mmune cells are present in the gastric nucosa and subnucosa e. g.

pol ynor phonucl ear | eucacytes, nonocytes, macrophages, |ynphocytes and

plasma cells (Blaser, 1992). In addition-Ho pylori activates neutrophils as

wel | as nonocytes and nacrophages in vitro (Mai et al., 1991). Experinents
wi th specific antibodi es and conpl enent show a rapid inactivation of H
pylori by neutrophils in vitro. However, in the in vivo situation these

mechani sms do not TPRROFD 1 N9 @bigatrofiopt YHEP fhthdheB¥doBicteria. How
H pylori surviveinfectiboh anmfigremattrad tbepdibboins! tHoops therefbrat es t he

f [ dd LS8 ] ;
AT 253.”523826pAééigﬁe'Bﬂ?%%é%@#ﬁf%ﬁ" PSR gty 750 195

+49 89 4705058; V*EB£W§§&?F%;°fJé%f ¥lerho(ugs above)gg hag g¥RBENost | s
not able to cope poténtial Has pylvadoinel ¢USI Patemt cipplitaatdlonc USE8Nt | ons. |t

1o 10,10 GRS SRy Gl bl st oAl o

factor of H pylor ove as a vaccine (US
Pat ent Applicati oRREBSKAGY) 970, 996 Ur ease- based vacci ne agai nst

Hel i cobacter Infection). In the Helicobacter felis / nouse nodel (H felis
s In the Helicobacter felis / mouse model (H. felis is a
_- Helicobacter species which naturally colonises the
— stomach of the cat and can also infect the mouse) it was
possible to show that oral vaccination of the H. pyleori
urease or the recombinant urease B subunit (rUreB) can
protect mice against H. felis infection (preventive
vaccina) and can also eliminate an infection which is
already present (therapeutic vaccine) (Michetti et al.,
1994; Corthesy~Theulaz et al., Gastroentercl., in tha
press). A decisive factor in the oral vaccination was
the use of adjuvants such as e.g. cholera toxin which
among others appears to bhe important for converting the
immune reaction from the production of systemic
antibodies to secretory antibodies.

The object of the present invention was to provide new
secretory genes from Helicobacter pylori and
polypeptides coded thereby which are potential
candidates for vaccines.

In the German Patent Application 195 21 312.2 a method
for identifying secretory genes from Helicobacter pylori
is described wherein a mutant gene bank of H. pylori is
set up with the aid of a transposon and this mutant
collection is analysed for defects in adherence
behaviour e.g. towards human gastric epithelial cells.
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can al soinfect. the nouse) it was possible to show that oral vaccination of
the H pylori urease or the reconbinant urease B subunit (rUreb) can

protect mce against H felis infection (preventive vaccine) and can al so
elimnate an infection which is already present (therapeutic vaccine)

(Mchetti at al., 1994; Corthesy-Theul az_gfgal ., Gastroenterol., in the

press). A decisive factor in the oral vaccination was the use of adjuvants
such as e.g. cholera toxin which anong others appears to be inportant for
converting the i mune reaction froMthe production of system c anti bodies

to secretory antiBodilis manneshjidcwasf pessibletentidentdfyi en adbesdnprovi de

new secretory gengénh'’Qéndiedd GARACRAR BYPOLypapridiolcsarat byethggdgenkher eby
whi ch are potential candidates for vaccines. In the German Patent

Application 195 21 312.2 a nethod for identifying secretory genes from

riel 1 cobact er byl Oghiis SEafindUhe'RRLERA Prak B AC 103AEA" abmfy| 07! | S

\ i
set up with the ard o tranmsposon an IS mutant collection _I's_anal ysed

for defects in adREFeasca e Adheeis gene fpelH hRipierda denotedpAthE| | al
cells. [ RECElI Narifg/ e Iniici%otdde Adgqubice (vAnPAGE SBf CBRNOTEDaRAGE

19, ], 75V e icm oo b, St e B e iRl 1

Jet f ax#570; seite manner e to identify an

adhesi n gene denoSGHVENGR 8RR iTvSES-ED NA- chRRA B Wafies idensified.

-, Thus a subject matter of the present invention is a DNA
e molecule which comprises
(a) the nucleotide sequence shown in SEQ ID NO.1
(b) a nucleotide sequence which corresponds to the
seguence according to {(a) within the scope of the
degeneracy of the genetic code or
{c) a nucleotide sequence which hybridizes with the
sequences according to (a) or/fand (b) under
stringent conditions.

In addition to the nucleotide sequence shown in SEQ ID
NO.1 and a nucleotide seguenca corresponding to this

2 saequence within the scope of the degeneracy of the

: genetic code, the present invention also encompasses a
DNA sequence which hybridizes with one of these
sequences under stringent conditions. The term
vhybridization® according to the present invention is
used as described by Sambrook et al (Molecular Cloning.
A Laboratory Manual, Cold Spring Harbor Laboratory Press
(1989), 1,101 to 1.104). According to the present
invention a hybridization under stringent conditions
means that a positive hybridization signal is still
observed after washing for 1 hour with 1 x S8C and 0.1 %
SDS at 55°C preferably at 62°C and especially preferably
at 68°C, in particular for 1 hour in 0.2 x SSC and 0.1 %
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gene fromH. pylori denoted al pB having the nucteotide sequence shown in

SEQ I D NO.1 and a pol ypepti de coded by this gene having the am no acid
sequence shown in SEQID NO. | and 2 were identified. Thus a subject matter

of the present invention is a DNA nol ecul e which conprises (a) the

nucl eoti de sequence shown in SEQ IT NO . (j) =a nucl eoti de sequence which
corresponds to the sequence according to (a) within the scope of the
degeneracy of the genetic code or (c) a nucl eotide sequence which

“hybridizes with the sequences according tqﬁéﬁé or/and ?) under stringent
condition. In addf?% At 1P IhPrATerably Jat &4 ife A PRIEERF e ERRRPHY and

a nucl eoti de sequgiices ol rasd prdseptt dnvéntsiore mompasisesi a hhelectpde of

t he degeneracy of_th ' t e ' ' L sses
a DNA sequence V\/n?% %ﬁﬁgﬁ%c#%e@%q{\ﬁ gﬁ%g%fa’?ﬂ{es?}e&\sflggﬁeﬁgggkggag?Cg{'wngent
condi tions. The t@m%1°%yth4(ﬂQQ%ﬁQ5ﬁﬂea§96?€m¢EFtﬁ¥Qﬂﬂe1§r§§8n§°iﬂ9eht?ﬁn i s

used ?s céglsgrisbe'dwbuh S@L@éwsb;ﬁn(ﬁhg( hhbﬁeatﬁleg Geafiene Aitabﬁrage;y
Manual , . pring Harbor, Laboratory Pregs, (1 . to 1.104).
According to the ﬁ‘?%g%n?gi%rﬁjﬂ%ﬁaﬁﬁyb#d?é%tf%#tu”njedél’gagt'ri ngent
conditions neans that a positive hybridization signal is still observed

after washing for 1 hour with 1 x SSC and 0.1 % SDS at {5 er%%g gr ﬁerably
at 62[err]C and <TRRCPNA| BOlRcHLe Ascprdingste the inve i PEPLP Fg Y1 hour

in 0.2 x SSC and Gode&efdér a polypeptide having the ability to adhera to

- human cells in particular to human gastric epithelial

N cells. In addition it is preferred that the DNA molecule
according to the invention has a homology at the
nucleotide level of at least 70 %, particularly
preferably of at least 80 %, to the nuclectide sequence
shown in SEQ ID NO.1. Furthermore it is preferred that
the DNA molecule has a length of at least 15 preferably
of at least 20 nucleotides.

The DNA sequence of the adhesin gene alpB shown in
SEQ ID NO.1l codes for a polypeptide of 518 amino acids.
The amino acld sequence of this polypeptide denoted AlpB
is shown in SEQ ID No, 1 and 2. An analysis of the

f¥ N-terminal region of the amino acid sequence of alpB
suggests that the polypeptide has a classical
prokaryotic signal sequence. A comparison at the amino
acid level between AlpB and the polypeptide AlpA
described in the German Patent Application 195 21 312.2
whose amino acid sequence is shown in SEQ ID NO.3 and 4
shows that 46 % of the entire amino acid sequence is
identical in both polypeptides. The C-terminal part
(amino acids 341-518) even exhibits 66 % identity.

Defect mutants in the alpB gene which were produced by
inserting the transposon TnMax9 at two different
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PA. VIEI CKMANN | +49 89 4705008; 20/ 03/ 98 10: 16; Jetfax #570;
Seite 15/58 SDS at 55[err]C preferably at 62[err]c and especially

preferably at 68[err]C. The present invention enconpasses a nucl eotide
sequence hybridi zi ng under such washing conditions with one of the

nucl eoti de sequences shown in SEQ I D NO_3jzoL with a corresponding

nucl eoti de sequence within the scope of the degeneracy of the genetic code.

The DNA nol ecul e according to the invention preferably codes for a

pol ypeptide having the ability to adhere to human cells in particular to

human gastric apipasditiisnsconl the | alphidiensodo notsbpndf e retBadmt t he DNA

mol ecul e accor di Rdtq dnlde oerNYREEFHE &PRR1IALRIYsat s1hce Htigle | evel

of at least 70 % particularly_preferab of at lﬁgﬁt 80 f’ to . th

nucl eoti de sequerf*®Px: n Hfségfflj"?\i). . hdPrbPESE 2 énﬂ\“-b'i'aé'} d t hat

t he DNa nol ecul e Hies drfleetgtin theaalpk apinel musteber dbtgcbly atesparm il

nucl eoti des. The Q}]A‘:S‘gqqgggeogf adier SHHL TN theN]1pBPRusdRYN in SEQ 1D NO 1
e

codes for a pol ypepti of 518 am no acids. The anino acid sequence of this
pol ypepti de denoted AlpB is shown in SEQID No. 1 and 2. An analysis of the

N A ; . .
ol ypept 1 de has. FHiars & A HRGRIbEAF MR 1Bh, EoBFeBHNIR] Sdd Hage®
the am no acid | evielthad Md@® ARGBALPR dan: RIGspsaplydEcaetherickdM Bed in the

Cerman Patent Appddsiilidn This %&mgﬂx?cdn@%eaﬁir&ﬁeﬂﬁi dssgquence is shown
in SEQ ID NO. 3 and

shows t.hat % of, t.he entire am po acid sgquence is
i denti€al in bot ‘T)%?‘V’%ﬁﬂﬂ”&&s ."r#ﬁa‘{d“f’eﬁ’rﬂ% c Bgﬁfegage étdeh °f¢ |
it effective as a functional adhesin. The loss of one
subunit whether AlpA or AlpB can already lead to loss of
the function of the adhesin complex and thus tec

adherence defects of the bactaria.

Therefore a further subject matter of the present

invention is a DNA molecule which comprises seguence

ragions of the alpB gene and of the alpA gene that are

fused together. In particular this is a DNA molecule in

which the sequence defined above under (a), (b) and (o)

is fused with _

(d) the nucleotide sequence shown in SEQ ID NO.3

(;: ' (e) a nucleotide sequence which corresponds to the

sequence according to (d) within the scope ef the
degeneracy of the genetic code or '

(£) a nucleotide seguence which hybridizes with the
sequences according to (d) or/and (c) under
stringent conditions.

A preferred example of such a fused DNA molecule
contains one or several sections from each of the
adhesin genes alpB (SEQ ID NO.1) and alpA (SEQ ID NO.3).
The lengths of these sections is preferably at least 18
nucleotides, particularly preferably at least 30
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al pB gene I ch were produced by inserting the transposon TnMax9 at two
different . [ RECEIVED 03/20 17:39 1998 AT 533-0694 PAGE 16 (PRI NTED PACE
16) ]  Von: PA WVEI CKMANN +49 89 4705068; 20/ 03/ 98 10: 17,
Jetfax #570;Seite 16/58 - 12 - positions on the al pB gene do not bind to
tissue sections of gastric epithelial celhs. .Since a stable expression of

Al pA was detected in these al pB nutants, the defect in the al pB gene mnust
be directly responsible for the | oss of adherence of the al pB nutant. There
s a functional connection between Al pA and AlpB in that A pB and Al pA can
presumabl y t oget maclemrthdesc engl ast Tpref exalllyeatcdeadt he0 pneclent ides.

het er odi xeric or/and nmultinmeric aggregate which is effective as a
functional adhesin. The | oss of one subunit whether Al pA or Al pB can

al ready | ead to lnsurhdrheubjecti nstir (df tadh priesentmphesnthont fwisa t o
adher ence def ect %Qt@%hq%Ehﬁriﬂgeéfflﬁa%@ofnlér Eggg 8¢Dh epjga mat ter of
the present inventionis a Mol ecul € ViRl Ch conpr1 S&s sequéence regi ons of
the al pB gene andiakeaie aceargdng tethe nvenden-oghigevecter peanikel ar

e ot SRt shcemmann, o cpmasiiohe fm ()
a nucl ecti de sequen SFCEAALEBRIE T o eéhenc chrdlng to (d)
wi thin the scope pfefiegably under the control of an expression signal
(promoter, operator, enhancey etc.). Examples of
~ prokaryotic vectors are chromosomal vectors such as for
e example bacteriophages (e.g. bacteriocphage A) and
extrachromosomal vectors such as plasmids, whereby
circular plasmid vectors are especially preferred.
Suitabhle prokaryotic vectors are e.qg. described by
Sanbrock et al., Supra, chapters 1 to 4.

On the other hand the vector according to the invention
can also be a eukaryotic vector e.g. a yeast vector or a
vector suitable for higher cells (e.g. a plasmid vector,
viral vector, plant vector). Such vectors are for

example described by Sambrook et al., Supra, chapter 16.

Yet a further subject matter of the present invention is
a cell which is transformed with a vector according to
the invention. In a preferred embodiment the cell is a
prokaryotic cell preferably a gram—-negative prokaryotic
cell particularly preferably an E. coli cell. However,
on the other hand the cell according to the invention
can also be a eukaryotic cell such as a fungal cell
(e.g. yeast), an animal or a plant cell.

The invention also concerns a polypeptide which is codad
by a DNA molecule according to the invention. The
polypeptide is preferably capable of adhering to human
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hybri di zes wth the sequences according to (d) or(and (c) under stringent
conditions. -A preferred exanpl e of such a fused DNA nol ecul e cont ai ns one

or several sections fromeach of the adhesin genes alpB (SEQ ID NO 1) and

al pA (SEQ ID NO. 3). The lengths of these sections is preferably at |east 18

nucl eatides, particularly preferably at Leggt_ 30 [ RECEI VED 03/20 17: 39
1998 AT 533-0694 PACE 17 (PRI NTED PAGE 17) ] Von: PA VEI cKMANN
+49 89 4705068; 20/ 03/98 10:17; Jetfax #570;Seite 17/58 - 13 -

nucl eoti des and nost preferably at |east 60 nucleotides. A further subject
matter of the precedilsi andntouprises (adctbe ahivd acid deguence shownoid

copy of a DNA nol ggdl epageos dbP ()0 ) AniRSCEELQ Naechiiiue’ &Ha® Can be any
pr okaryotic or eugarxotgc veci r-on which %he ggﬁksequence accordlng to the
i nvention i s | ocatBH#*pPePEtSH @VLﬁfc?éﬁ" FRACESYIER Be FPBERSS 8C5RTELEM Al
(pronoter, operattp, (8hhancer etc.). Exanples of prokaryotic vectors are
chrormuosomal vectors such as for exanpl e bacteriophages (e.g. bacteriophage
[err]) and extrachronpsomal vectors such as plasm ds, whereby circular

pl asm d vectors arrhecpplopaptidPradcirddthgStot the eipvakbiniiprarerablys are

e.g. described by r 1| r chapte ot her
hand the vector agggrgiﬁ8§P§8?§é°¥ﬁ§§ﬁfggﬁ ggnia%@%%%%Qéﬁgﬁﬁggkgﬁwbbsector
e.g. a yeast vect@t deagt 80 % to the amino acid saquence shown in

SEQ ID NO.2.

'

The polypeptides according to the invention are
preferably produced by transforming a cell with a DNA
molecule or vector accerding to the invention, oculturing
the transformed cell under conditions in which
expression of the polypeptide takes place and isolating
the polypeptide from the cell or/and the culture
supernatant, In this process the polypeptide according
to the invention can be obtained as a fusion polypeptide
as well as a non-fusion polypeptide.

Yet a further subject matter of the present invention

T are fusion polypeptides which each contain one or
several sections from the polypeptides AlpB (SEQ ID
N0.2) and AlpA (SEQ ID NO.4). The lengths of these
sections is at least 6, preferably at least 10 and most
preferably at least 20 amino acids,

Since the AlpB protein can form a functionally active
complex with the AlpA protein disclosed in DE 195 21
312.2, the present invention also concerns a polypeptide
complex which contains at least two polypeptide
components the first component being coded by the alpB
seqguence or a sequence derived therefrom and the second
component being coded by the alpA seguence or a sequance
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pl ant vector). Such vectors are for exanple described by Sanbrook et al.,
Supra; chapter 16. Yet a further subject matter of the present invention is
a cell which is transformed with a vector according to the invention. In a
preferred enbodi nent the cell is a prokaryotic cell preferably a

gram negative prokaryotic cell particularky preferably an E. coli cell.
However, on the other hand the call according to the invention can also be
a eukaryotic cell such as a fungal cell (e.g. yeast), an aninmal or a plant
cell. The invention also concerns a pol ypeptide which is coded by a DNA

mol ecul e accor di Mextivad dhieregnoinohn Pt imilaye byi 6eDNA peodeculs|whicipabl e
of adhering to higgprisd RECEIVED 03/20 17:40 1998 AT 533-0694 PAGE 18

50/ 031 98 10- 18, ek ks RoSapELLa ptagpence, shown o 8RR I3 MPrZec () (he

ami no aci d sequentd shkowmdleoSi@el Bsquencawiish serxe=pondsi tostheence t hat
i munol ogi cal |y cr 0ss-d@afdndeVabBot88ng 98 SfNC vAKANIitRE EBopa) of THife
pol ypepti de according jo the |nve@t#on referably has a honol ogy of at
| east 80 % and nost pf%*ﬁ?ﬁﬁ@fYoP afhe JNeE £998 PRe amino acid sequence
shown in SEQ I D NER. alhmcieioridet segsence oidichy hybrikdé zesveathother e
pref erably produced t“%é%ﬁﬂﬁﬂ&%{?bﬂgraiﬁflioVY&f‘d%/QNé ngeﬁuhgror vect or
ion, cul tur
t

according to the invent , u |ng_
stringent conditions.

3

{

The second polypeptide i.e. the AlpA component of the
complex preferably comprises the amino acid sequence
shown in SEQ ID NO.4, an amino acid sequence which is at
least 80 & and preferably at least 90 % homologous to
this sequence or an amino acid sequence which
immunologically crass-reacts with these seguences.

The polypeptide AlpB according to the invention or parts
thereof can be used as an immuncgen to produce
‘antibodies. The present invention therefore also
concerns an antibody which is directed againat a

- polypeptide according to the invention or a complex

- according to the invention. The antibody is preferably
directed against the N-terminus e.g. the first 340 and
in particular the first 250 amino acids of the amino
acid sequence shown in SEQ ID NoO.2.

Yet a furthar aspect of the present invention concerns a
pharmaceutical composition which contains a DNA molecule
according to the invention, a polypeptide according to
the invention, a polypeptide complex according to the
invention or an antibody according to the invention as
the active substance optionally together with common
pharmaceutical auxiliary substances, diluents, additives
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pol ypepti de takes place and isolating the polypeptide fromthe cell or/and
the culture supernatant. In this process the pol ypeptide according to.the

i nvention can be obtained as a fusion pol ypeptide as well as a non-fusion
pol ypeptide. Yet a further subject matter of the present invention are
fusion pol ypepti des which each contain onejgr-several sections fromthe

pol ypeptides Al pB (SEQ ID NO 2) and Al pA (SEQ ID NO 4). The | engths of
these sections is at least 6, preferably at |least 10 and nost preferably at
| east 20 am no acids. Since the Al pB protein can forma functionally active
conpl ex with the AbBACRrEiers. di sclosed in DE 195 21 312.2, the present

i nvention al so concerns a pol ypepti de conpl ex which contains at |east two
pol ypepti de conponents the first conponent being coded by the al pB sequence
or a sequence der rhedphhematevticall damposdtdod scomalinyg treithg coded by the

al pA sequence of 3,3gaNsRAcaan be R FDLAR/ Ba Hak® £ Hhalhogads 0694

PAGE 19 (PRI NTED PAGE ) 1 Von: PAV\% : ) 89 4705068:
20/ 03/ 98 10: 18: JHeRdgobaeterpylonl infectisn. The;diagnasis. mtythe,

particul ar by a DiAcleliecabtdwbéesl cianprieterab)yt darried enit dy wsdngnce

Suoinee. oot o niERAEMRTIHR SROEE RBICBBRNCE SO GRANER 2 0%,

code or according to the invention that is specific for the alpB
gene or by amplification using DNA molecules according

—~ to the invention as primers. At the protein level the

diagnostics are preferably carried out with the aid of

the antibodies according to the invention.

On the other hand the pharmaceutical composition can
also be used to prevent or fight a Helicobacter pylori
infection. For therapeutic applications the AlpB
polypeptide or parts thereof optionally together with
the AlpA polypeptide or parts thereof are used to
produce an active vaccine or the antibody is used to
produce a passive vaccina.

qﬁ_ It is intended to further elucidate the invention by the
~ following examples and figures.

fig. 1 shows a restriction map of the plasmid pMul4do
which contains the regulatory region and the 5!
end of the alpA gene (SEQ ID NO.3). The alpa
gene is inactivated by insertion of the
transposon TnMax9 (see triangle labelled
TnMax9). When the plasmid is expressed an alpA-
B-lactamase fusion protein is obtained. pMul4D
is the original clone from the mutant gene bank
from which the adherence-defective H. pylori
straln P1-140 was obtained by retransformation
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(d) or/and (a) under stringent conditions. The second pol ypeptide i.e. the

Al pA conponent of the conplex preferably conprises the am no acid sequence
shown in SEQ ID NO. 4, an ami no acid sequence which is at |east 80 % and
preferably at |east 90 % honol ogous to this sequence or an am no acid

sequence which immunol ogically crass-react!§ with these sequences The

pol ypepti de Al pB according to the invention or parts thereof can be used as

an i nmunogen to produce anti bodi es. The present invention therefore also

concerns an anti body WhiChdi§8§%Q$§3&§1fﬁ%ﬁgﬁﬁha%iBﬂtyDEDtide according to
. gto |

the invention or a conpl@? a nventi on. The antibody is
preferably directed against the N-termnus e.g. the first 340 and in

particular the first 250 am no acids pof the am ng i d sequenc own in
SEQ ID NO 2. Yet BEl9ur? h&howspacrestrigiion sam of; %&n?iﬁg‘“b rﬁe‘é'fgs a

phar maceuti cal conpositi ashivhi contaihsiapartDE thkecalpd geveramdigthe t he

i nvention, a polypeptide A di t €, o iNgNq) 2 YREPL & onpl ex
according to the invention o?eahegﬁtg%%gdy(ga@é?rﬁd%ﬂ?o ?ﬂé ?ﬁ%ir'l’?le%% as the

active substance optionaliepiicatineroxid aadntba PRICFRRRANMSAL auxiliary
subst ances, diluents, addidansderase|gélicafyy EPoA0LRd: tiandiiboRl 533- 0694

A 73 o \TED, PACE 20, yRE VAU ene sarective otdisdd dae0sd

of the mutated alpA gene locus and of the

- flanking alpB gene region. Res denotes the

L. resolution site of TnMax9 and IR denotes the
inverted repeats of the transposon. M13~FP and
M12-RP1 denote regions which cantain the
sequences of M12-FORWARD and REVERSE sequencing
primers. The polylinker region between the
cloning sites SacI and S8tul originates from the
plasmid pBluescript II KS.-

Fig. 3 shows an amino acid sequence comparison of the
adhesins AlpA and AlpB. (A} The seguence
comparison was carried out using the GCG program
BESTFIT (Devereux et al., 1984) and covers the

(: entire palypeptides AlpA and AlpB. Vertical
lines denote identical amino acids; points show
consexrved amino acid substitutions. The degree
of similarity or identity between both seguences
is stated at the end of the seguence. (B) A |
significantly higher degree of identity can be
seen in the C-terminal region of both poly-
peptides (position 341-518) which is presumably
responsible for the integration of the proteins
into the external bacterial membrane. The C~
terminal raegion of five amino acids which ends
with a phenylalanine (F) is also typical which
in the case of a secreted protein of a gram-
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be uséd on ﬁ@ one hand to di agnose a Hel i cobact er pylori infection. The
di agnosis at the nucleic acid level is preferably carried out by using
hybri di zati on probes which contain a DNA sequence according to the

I nvention that is specific for the al pB gene or by anplification using DNA
nol ecul es according to the invention as priygers. At the protein level the
di agnostics are preferably carried out with the aid of the antibodies
according to the invention. On the other hand the pharnaceuti cal
conposition can also be used to prevent or fight a Helicobacter pylori

i nffection. For therapeut inegaiilvec hactesiumdndigRtes ppepnsdrtbon pints
thereof optionally togetRgfe Wditlrhie Abmbrdiyl YRAWIWR 8t RE[S1ddpy cof are
used to produce an active vaccine or the antibody I's used to produce a
passive vaccine. It is intended to further elucidate the invention by the

foll ow ng exanpl eSp nflnfl%l&}’f %}%‘)‘esl Qhelpggfgétﬁié ?ssé&de‘ﬁ e;)%grrgaeof t he

pl asm d pMul 40 whi'ch contal'ns regu ory region an end of the
al pA gene (SEQ I D NO. 3), The HaLp¥lgsicadbersnee daneeRYpP andethPon of the

transposon TnMax9 (see tri angadedipohiitdy Tantud)acithaeqguancel.asni d is
expressed an al pA- B-lactanmase fusion protein is obtained. pMil140 is the
original clone fromthe nutant gene bank from which the adherence-defective

H pylori strain Egolff ¥8S2 AHAI Rebimifb! 206E Gddfidra of the AlpB
adherence polypeptide from H. pylori.

SEQ ID NO.3 shows the nucleotide sequence of the H.
pylori adherence gene alpA and the
corresponding amino acid sequence.

SRO ID NO.4 shows the amino acid sequence of the AlpA
adherence polypeptide from H. pylari.

Exa

Construction of a H. pylori plasmid gene bhank

)

A plaswmid gene bank of the chromosomal DNA of the H.
pylori wild-type strain 65A was set up. For this the
chromosomal DNA was isolated from H. pylori by the
method of Leying et al. (1992) and partially cleaved
with each of the restriction endonucleases Sau3AIl and
HpalY. Subsequently the DNA Iragments were separated on
a preparative agarose gel and fragments of 3 - 6 kb were
eluted from the gel. These DNA fragments were ligated
into the plasmid vector pMin2 which was specially
constructed for this purpose and had been cleaved with
the restriction enzymes BglII and ClaI, ligated (74
ligase) and the ligation mixture was transformed into
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PA VE[ CKVANN +49 89 4705068; 20/ 03/ 98 10: 19; Jetfax #570;
Seite 21/58-- 17 and honol ogous reconbination. Fig. 2 shows a restriction

map of the plasm d pMI5 which contains a part of the al pA gene and the

entire alpB gene (SEQ ID No.1). The origin of replication ori[err] and the

chl oranpheni col transferase gene cat[err] 4grgmthe transposon TnMax 9 were
used for the selective cloning back of the nutated al pA gene | ocus and of

t he flanking al pB gene region. Res denotes the resolution site of TnMax9

and IR denotes the inverted repeats of the transposon. M3-FP and ML2-RP

denot e regi ons whthd Bomtaliin stiraiscBukst achicth N2 aFGRYARBL hviel GEVEIRSE

seguencing prinerétr%}ﬁe dﬂi(Ph?ﬁr&ﬂﬂ&fﬁb&%ﬁéﬁaﬂbuﬁﬁﬁiﬁLOﬁéag)Sitﬁs Sacl
amino 61 o SequerRENTHPET SIF JyepHEhaRRTARseAAHE LR o dhad ety
sequence conpari siosenasraraomidowtithisthy tienspcEom TgMaxe BESTFtHEL$Dever eux
! ot denore) | GapraYis < AN 1RalBaNRER, | Kiahothhaly duPB.  Ver | co!

| i nes denote identical am no acids; Ints show conserved am no acid
substitutions. ThePtRIRed: of sinilarity or identity between both sequences

Is stated at the end of the sequence. (B) A significantly higher degree of
identity can be

The E. coll strain DHSa containing the minimal vector
pMinz is deposited at the "Deutsche Sammlung von

("' Mikroorganismen und Zellkulturen GmbH (DSM}",

- Mascheroder Weg 1b, D-38124 Braunschweig under the file
nunber 10007. The E. coll strain E 181 containing the
transposon derivative pTnMax9 is deposited at the DSM
under the file number 10008.

Example 2

Isclation of H. pylori mutants

In order to carry out the transposon mutagenesis 10

transformants vere pooled in each case and mutually

0. induced by which means a total of 190 pools each with
10-20 clones were treated further., 191 ampicillin
resistant E. colli plasmid clones were isolated from this
mutagenesis which carried independently mutated H.
pylori genes. These 192 plasmids were isolated from E.
coli and used for the retransformation of the H. pylori
strain 69A. 135 H. pylori mutants were isolated from
these 192 transformations which wers presumably mutated
in genes which code for secretory proteins. The H.
pylori mutant collection was then tested in a screening
assay for H. pylori mutants which had lost their ability
to bind to KatoIll epithelial cells.
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which is-presumably responsible for the integration of the proteins into

the external bacterial menbrane. The C terminal region of five amino acids
which ends with a phenylalanine (F) is also typical which in the case of a
secreted protein of a gram [ RECEIVED 03/20 17:41 1998 AT 533-0694

PAGE 22 (PRINTED PAGE 22)] Von: PA VI CKNVANN - +49 89 4705068,;

20/ 03/98 10:19; Jetfax #570;Seite 22/58 - 18 - negative bacteriumindicates

an insertion into the external nenbrane (Struyv[err] at at., 1991). SEQ ID

NO. 1 shows the nugl eotide sequence of the herence ne al pB and
the correspondi ng' %% Hatackhe Jthantsev EEQT?BQKE“& It 20 no acid
sequence of the AtpBoariddreomeeda faurpapt 3daci togethepnwidh thﬁEQpE.DhHCDiSl

shows the nucl eot gy SEHRE Cadt t‘JieEgneB}ékI%&' iﬂ'l?a[ﬁ'lhe (h GRA° a3rBacdpd the

correspondi ng am no acl d sequence am no _acl
sequence of the AP%APBﬂﬁEY%ﬁ&RP[ﬂﬂ?&b@pfﬂ&@rP?Bﬁ??$ PAATRSCOPE, o fp PR EANLS
Construction of aweke pfband tﬁethmsjqysne(NenkPﬂrxnaunndjRyﬁmQBhanhhmbhthe

chr onosonal Dﬂ&a@gdl—k (}("i@dd%cte&pﬂdﬁ&@ﬁ%w'b‘ was set up. For this

t he chronosonal was |s fromH or i t he nethod of Laying et
al. (1992) and partially cleaved

Both mutants also exhibited no adherence in the second

adherence model, the tissue sections of human stomach.

.. The H. pylori wild-type strain as well as all further
{;: - mutants also showed a strong adherence in this model.

The plasmid pMul4® used to produce the mutant strain pi-~
140 is shown in fig. 1. The plasmid pMul7%a (not shown)
was used to produce the mutant strain P1-17%a,
Independent transformations of both plasmids in H.
pylori 69A led to the identified adhaerence defect which
proved that no secondary mutations had occurred in the
bacterial chromosome but rather that the TnMax$
insertion in the cloned adhesin gene led to the observed
phenotype of the H. pylori wutants. The mapping and
sequencing of the genes of the plasmid clones pMul4o and

q} PMul?9 inactivated by the transposon TnMax9 showed that
both clones were the same gene; the transposon was only
inserted at different sites. Sinoce the coded protein is
a lipoprotein i.e. a protein which is anchored in the
membrane with a lipid anchor, the corresponding gene was
denoted AlpA (adherence-associated lipoprotein A). our
data from computer secondary structure predictions of
menbrane proteins and of certain conserved protein
segquences at the C-terminus of the protein (C-terminal
phenylalanine; Struyvé et al., 1991) argue in favour of
an integral membrane protein incorporated into the outer
membrane of the gram-negative bacteria.



R/ e BT on ERIN G0 BaRItES X028 dioni.bo; Sueg smTBhte 25156
t he fragnents were separated on a preparative agarose gel and fragnents

of 3 - 6 kb.were eluted fromthe gel. These DNA fragnents were ligated into
the plasm d vector pMn2 which was specially constructed for this purpose
and had been cleaved with the restriction enzynmes Bglll and Cal, |igated
(T4 ligase) and the ligation m xture maQ_E%ﬁQ§forned into [ RECEI VED

03/ 20 17:42 1998 AT 533-0694 PAGE 23 (PRI'NTED PAGE 23) ] Von: PA WEI CKMANN
+49 89 4705068; 20/ 03/98 10:19; Jetfax #570;Seite 23/58 - 19 - the E
coli strain E 181 which is a derivative of the strain H3101 (Bayer and

Roul | and- Dussoi x, estéPlecont ai ni ng the | ysogenes [err] phages [err] CH616 and
had al ready been transformed with the transposon TnMax9. In this process
ca. 2400 independent transformants were obtai ned. The E. coli strain

DHS[err] contai ni fgehbee iedt1B8H ofeEhel alphndanérdiftiRngened at the "Deutsche
Samm ung von M kroorgani snen und Zel |l kulturen GrbH (Dsm ", Mascheroder Weg
| b, D 38124 Braunschwei g under the file nunber 10007. The E. coli strain E

L1, CON2 1 g s kb e Mol

under the file nu ation

nitants In
order to oarry oufofRE ERenSIRGHG FERGEAEsFeAUSNGYS, ﬁ&ﬁpgdméFeEpooled
in each case and gulilahh§i seguenced. The cloning of the downstream alpA-

flanking region was achieved by back-cloning the TnMax9-
insertion from the chromosome of H. pylori. Chromosomal

ﬂig DNA of the mutant P1-17%9a (see example 2) was cleaved
with the restriction endonucleases Sacl and Stul, the
DNA fragments that were formed were circularised
together with a SacI~HincII fragment from the pelylinker
of the plasmid pBluescript II XS using T4 ligase and
transformed into competent E. coli E131 cells which were
selected on chloramphenicol.,

All transformants obtained should contain the mutated
alpA gene and have flanking sequences since the
replication and propagation could only take place via
the origin of replication ori,y inserted chromeosomally

i: by TnMax?2 and via the chloramphenicol rasistance gene
located on TnMax9. One of the recombinant plasmids
(Fig. 2) obtained pMY5 was analysed further.

Sequencing of pMT% and subclones constructed therefrom
show that there was the start of a further open reading
frame following the alpA gene (67 nucleotides after the
stop codon) which code for a polypeptide of 518 amino
acids and was denotad alpB (SEQ ID NO.1 and 2). Based on
the genetic organisation one can assum@ an operon and
alpA and alpB are presumably transcribed by a single
promaoter (polycystranic mRNA) .



treated further. 191 anpicillin resistant E. coli plasmd cl ones were

i solated fromthis mutagenesis which carried i ndependently nutated H.

pylori genes. These 192 plasm ds were isolated fromE. coli and used for
the retransformation of the H pylori strain 69A. 135 H pylori nutants
were isolated fromthese 192 transfornati &#s™whi ch were presunably nutated
i n genes which code for secretory proteins. The H pylori nmutant collection
was then tested in a screening assay for H pylori nutants which had | ost

their ability to I /20
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+49 89 4705068; awn p ;eﬁa&“%%a &hs Nshermipal For this
the mutants were ﬁmﬂ e:d.‘ vihish ARPBCpalypept ide akguancé Bndicates7flear] C

together with the,qp aoﬁ‘:#&si&f diEatlydidlc %ﬁ%ﬁ“g@ H@ﬁc&%ﬁi&? out

directly by observatlon MA uorescence “m Cr osc wer e

found in this casigates « secxeyory . nobyperiide, %%H‘E%Pﬁaﬁ?yﬂ%duced
adherence. Both namihw sacids dewel between s aineh@d pBnshbessacesds adher ence

del, the t ' f T trai
o e S Rl o il e DA € gy o112
nodel . The pl asmEFlb‘Ps/uL%"!%é&iﬁG B &0BLE) tﬂ'to"fﬁ,utaaﬁﬁ &t ddentity 140 is

shown in fig. 1. iggplssmd pMil 79a (not shown) was used to produce the
mut ant strain Pl-179a.

-~
T

l,ﬁ Example 4

Functional connection between the adherence genes AlpA
and AlpB

In order to investigate a functional connection between
AlpA and AlpB, two TnMax9 transposon insertions were
introduced at various positions in the alpB gene (pos.
97 and pos. 1108) and transferred by natural
transformation into the genome of H. pylori &9a. The
corraect insertion of the trahsposon into the H. pylori
chromosome and thus the inactivation of the alpB gene

- was verified by Southern Blot hybridization.

The resulting alpB defect mutants were analysed for
their ability to bind to gastric epithelial cells. Yt
was found that both alpB mutants did not bind to gastric
epithelial cells from tissua sections.

The stable expression of AlpA in the alpB mutant could
be proven by an immunoblot. This shows that AlpB is
directly responsible for the adherence defect of the
alpB mutant. As a result of the structure prediction and
the high homology in the C-terminal region of both
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i dentified adherence defect which proved thaf no secondary nutations had
occurred.in the bacterial chronmpbsone but rather that the TnMax9 insertion

in the cloned adhesin gene |led to the observed phenotype of the H pylor

nmut ants. The mappi ng and sequenci ng of the genes of the plasm d clones

pMul 40 and pMul79 inactivated by the tranggoson TnMax9 showed that both

cl ones were the sane gene; the transposon was only inserted at different

sites. Since the coded protein is a lipoproteini.e. a protein which is
anchored in the nmenbrane with a |lipid anchor, the correspondi ng gene was
denot ed Al pA (adP¥RePridescrae cern ARGWNS: ShAt ARLPRLiE RkaP RXGRe DUt er

secondaré str ;Jc_t Unsepted &hta?ﬁhﬂfemﬂﬁﬂhbaﬂtﬁ?ﬁ:hnsmé\ﬁ&aﬁfe &N ?ial? be |

conserved protein gyen a - n e.p -t erm na

phenyl al ani ne; StaP%}vP%r ??ﬁ'gtnaﬁqﬁp%é%i%r éﬁggl' n&gﬁ%o &%e&a%%nnﬁ’ggr al

menbr ane pr ot ei n &ffestiveansdai flanct innaduadhesinbaane keterpdimexionegati ve

gg;tfrba- PA[MEEGEEEEErQ&/3Qgi3g£&hiu%ﬁieﬁEgt§§318§94of¥¥%§§§?d%3? TEESBPAGE
on: , . 20;

j etfax #570; Sei té’% _Algf 9IE§Z};1?T%‘I eﬁ%%aggnf{?%lagaﬁoﬁ ]cﬁ's% I al pB

adher ence gene DfuUn®ficime ofchbei adkemirnconplext Apd thus ray\ sy dige anocus

the flanki ng genyinerediécReescresf Ol aterik. coli and sequenced. The
cloning of the downstream al pA- flanking regi on was achi eved by

back-cl oni ng the TnMax9-

»
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P1-17/9a (see exanple 2) was cleaved with the restriction endonuol eases Sacl
and Stul, the DNA fragnments that were forned were circul ari sed toget her
with a Sacl-Hncll fragment fromthe polylinker of the plasm d pBl uescript
Il KS using T4 ligase and transformed into conpetent E. coli E131 cells

whi ch were sel ected on chl oranpheni col . ~Aby transformants obtai ned shoul d
contain the nutated al pA gene and have fl anki ng sequences since the
replication and propagation could only take place via the origin of
replication ori[err] inserted chronmosomally by TnMax9 and via the

chl or anpheni col Kd&e¥agnEe gene | ocated on TnMax9. One of the reconbi nant
plasmi ds (Fig. 2) obtained pMI5 was anal ysed further. Sequencing of pWS
and subel ones constructed therefromshow that there was the start of a
further open readilpgrf,r dve (21883 pVWInprshasakpAigtact{ogs Misessa.des after

the stop codon) w@;&BcQOQQoiOi P60 ypepti de of 518 amino acids and was
denoted al pB (SEQ I'D NO. 1 and %?- Based on the genetic organi sati on one can

assunme an operon and aIpA and al ps are presunmably transcribed by a single

r onot er ol ycyst.r er

233 0694 PRCEyZ%%“ﬁ%%Eb Pé\CERNg% BE&E‘\AE%%&&F“@’#%&L +49 89
4705068; 20/ 0Glesg Mpgepdarpkany #&Wb déei Bezighyngen sthres fpithmisyene
product has exacty dete ODIRE1AURbREp I¥nalNidey aehdeimBadt PArdin Ml ysi s of
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prokaryotic signal sequence which indicates a secretory pol ypeptide. A
conparison at the amno acid | evel between Al pA and Al pB shows a 46 %

identity over the entire polypeptide. The C-term nal part (am no acids

341-518) shows a 66 %identity (Fig. 3). Exanple 4 Functional connection

bet ween the adherence genes Al pA and Al pB2Bh=order to investigate a

functional connection between Al pA and Al pB, two TnMax9 transposon

i nsertions were introduced at vari ous p03|t|ons in the al pB gene (pos.

and pos. 1108) a ansferys Lon iptQ th none of
M pylori 69a. Tﬁgﬂé‘m ? %“%g‘e ’E% t ang‘{?nggr]fc’f"nt@ @he %’"g% or i
chronosone and t M-t.helhnmm;vat-l 0119%3) tAre i pBtyenedharencei dssaly by
gg;lt hg;g ]?L?ttﬂgtk;éwé&alﬁé 'tﬁi?xttom‘iibswéééf‘ge C&q %{%{Huwwmslms@-

y i Ity | i i
found that both aﬁ’%#ﬁ%rﬁr?pdﬂsﬁ gBt 8‘533&"‘? &iét e EBFFﬁEH'é? %’r‘?‘é from
ti ssue sections. NaiEl staddde. &air BSAi 90: 020¥6-003N t he al ps nutant coul d be

proven by an i nmrunoblot. This shows that AlpB is directly responsible for
t he adherence defect of the alpB nutant. As a result of the structure

prediction and t hgoddwin Has qgmrhattbﬁg -Jﬂ( J) i NegisQNTof, te‘tbrs. [
RECEI VED 03/ 20 17,43 4998 AT \533- 0894 PACE (27 (RRINTER PAGE 22} ]
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#578 Seite 58 - 23 - polypeptides one can assune that AlpB is also

present . inserted into the external bacterial nembrane and may be able to
form4 conplex with Al pA This conplex can be effective as a functional
adhesin as a heterodineric or nmultinmeric aggregate whereas the |loss of a
subunit, whether Al pA or AlpB, already leags-to0 a |oss of function of the
adhesin conplex and thus nay | ead to an adherence defect of the bacteria.
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VEI CKIVANN +49 89 470BEQBENCE PROTOIGIZ 10: 22; jetfax #570;

Seite 30/58 - 26 - Malfertheiner P. (1994) Helicobacter pylori - Van der
G undl age zur Therapie. Bayerdrffer E., Birkholz S., B8rsch G at al.
(eds.) StuttdéﬂtGEﬂgﬁlﬁoFN °3¥QW¥PNTh|ene Ver | ag; p 1 104. Nhrshall 8. 7.

Royce, J., Annear g. 'n, Pearman, J.W,, Warren,

Armstrong, J. A (£4 45"M§ﬁ ﬂta' larB-Ehs Qggp%%%ﬂ E@dﬂéﬂh& e
human gastri c mucosa. ro |os ft V.

Cor t hesy- Theul az, I., Rayi roab: . u¢fgattdistrVaney, A C. , Heltz Nl, Sille,
J., Kraehenbuhl, (Gar&gmr:ENuniﬁhun A L. (1994) | nuni zat i on’ of

Balb./c mce agalnst HdH)CGDHﬂTE¥ fearmanynf ecti on with Helicobacter pylori
urease. Gastroenterol 1@}, POSDAL QQRE: 80539

(ii) NAME OF THE INVENTION: New adhesin from Helicobacter
pylori

'

(iii) NUMBER OF SEQUENCES: 4

(iv) COMPUTER-READABLE FORM:
(A) DATA CARRIER: Floppy disk
(B) COMPUTER: IEM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFTWARE: PatentIn Releasa #1.0, version #1.30
(EPA)

(2) INFORMATION FOR SEQ ID NO.1:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1557 base pairs
(B) TYPE: nucleotide
(C) STRAND FORM: hoth
(D) TOPOLOGY: linear
i
L (ii) TYPE OF MOLECULE: genomic DNA

{(vi) INITIAL ORIGIN:
(A) ORGANISM: Hellcobacter pylori

(vii) DIRECT ORIGIN:
(B) CLONE(S): alpB

(ix) CHARACTERISTICS:
(A) NAME/KEY: CDS
(B) POSITION: 1..1554

(xi) SEQUENCE DESCRIPTION: SEQ ID NO.1l:

AYG ACA CAR TCT CAR AAAR GTA AGA TTC TTA GCC CCT TTA AGC CTA GCG 48
Met Thr Gln Sexr Gln Lys Val Arg Phe Leu Ala Pro Leu Ser L:: Ala

1 5 10 )
TTAJ\GC‘I"I‘GAGCTTCMTOCLGTGGGCGCTGMWGATGGGGGQW 86

Lay Ser Leu $Ser Phe Asn Pro Val Gly Ala Glu Glu Asp Gly Gly Phe
20 25
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Bl aser,- MJ. (1991) Heli cobact er pylori infection and gastric carcinom

anong j apanese anericans in Hawaii. N Engl. J. Med. 325: 1132-1136. Parkin,
DM, L[err][err]r[err], E., Miir, CS. (1988) Estimtes of the worl dw de
frequency of sixteen najor cancers in 1980. Int. J. Cancer 41: 184-197.

Par sonnet, J., Friedmann, G D., Vandersteen D.P., Chang, Y., Vogel man,
J.H, Oentreich, N, Si bl ey, R K. (1991) 29t i cobact er pyl ori infection and
the risk of gastri ¢ carcinoma. N Engl. 3. Med. 325: 1227-1231.

RECEI VED 03/ 318 Age 1GEFE THYT GAR TTR BCYCTAR ARI\BRC31) ] Ndn:

PA VEI CKMANN'e® Thr Fhe Gly Tyx, gin 489 Fluchidgyal "‘bcﬁngs?ﬁs"&’o’*ﬁ P9et f ax #570;
Seite 31/58 - 27 - Schbff 1, F. Plthl er, A, Altenbuchner, J. and Schm tt,

R (1981) Th&q & OMTCHARY 666 T (EFOTPER7 BAC ZAT APA1771 Hedze
three 38-bask® ﬁ?aﬁpﬂ'ﬂ e ?rgﬁgt’é""f f‘%%ggés‘@‘;p‘af“r AP B8R Mol . Gen.
CGenet 181: 87-94. Si pponen P. (1992) Natural history of gastritis and its
rel ati onshi pAQPoi

ponen,240,
Hyvl rinen, HY 788 #‘“RB’T%TH “E%%gd}féc ’*b‘gueg‘g % Gltmgl’bé‘fﬁ(?&zney s of
gastritis, peptlc ul cer and gastric cancer. Scand. J. Gastroenterol 28:
3-6. Sol ni ck8eq) GYA ACTOTTSK BAS AAE BT ggﬂﬁ > ARR GRS FETACERY |'T8% i ATEnd 208

gast r oduodenAt® &F%%e"‘“pﬁt%ﬂ&@%ﬁétl gétm“déﬁ“a’élm &% M€ rHeti on. | nfect
Ag Dis 1: 294-309. Stolte Ei dt, s. 3) Healing gastric MALT
GAT TTG TAT CCC ACT TTG AAC ACT m'r AAT ATC ACA CAR TGT GGC ACT 338
Asp Leu Tyr Pxo Thxr Leu Asn Thr Ser Asn Ile Thr Glu Cys Gly Thr
~ 100 108 110

=" ACT AAT AGT GGT AGT AGT AGT AGT GGT GGT GGT GCG GCC ACA GCC GCT 384
Thr Asn Ser Gly Ser Ser Ser Ser Gly Gly Gly Ala Ala Thr Ala Ala
115 120 128

GCT ACT ACT AGC AAT ARG CCT TGT TTC CAR GGT AAC CTG GAT CTT TAT 432
Ala Thr Thr Ser Asn Lys Pro Cys Phe.@ln Gly Asn Leu Asp Leu Tyr
130 138 140

AGA AAR ATG GTT GAC TCT ATC AAA ACT TTG AGT CAR ARAC ATC AGC ARG 48D
Arg Lys Met Val Asp Sexr Ile Lys Thr Leu Ser Gln Asn Ile Ser Lys
145 150 158 160

ART ATC TTT CAA GGBRC AAC ARC AAC ACC ACG AGC CAR AAT CTC TCC AAC 528
Asn Ile Phe Gln Gly Asn Asn Asn Thr Thr Ser Gln Aan Leu SeYr Asn
165 170 178

CAG CTC AGT GAG OTT AAC AQCC GCT AGC GTT TAT TTG ACT TAC ATG AAC 576
Gln Leu Ser Glu Leu Asn Thy ARla Sey Val Pyr Leu Thr Tyr Met Asn
180 185 150

TCG TTC TTA ARC GCC ART AAC CAA GCG GGT GGG ATT TIT CAARA ARC AAC 624
o Sex Pha Leu Asa Ala Asn Ash Gln Ala Gly Gly Ile Phe Gln Asn Asn
' 195 200 206

ACT AAT CAA GCT TAT GGA AAT 8GG GTT ACC GCT CAR CAA ATC GCT TAT 8§72
Thr Asn Gln Ala Tyr Gly Asn 8ly Val Thr Ala Gln Gln Ile Ala Tyr
210 215 220

ATC CTA ARG CAR GCT TCA ATC ACT ATG GGG CCA AGT GGT GAT AGC GAT 72¢
Ile Leu Lys Gln Ala Ser Ile Thr Met Gly Pro Ser Gly Asp Ser Gly
225 230 235 240

GCT GCC 6CA GCG TTT TTG GAT GCC GCT TTA GCG CAR CAT GIT TTC AAC 788
Ala Ala Ala Ala Phe Leu Asp Ala Ala Leu Ala Gln Hia Val l;he Asn
245 : 250 -1

TCC GCT ARC GCC GGG AAC GAT TTG AGC GCT AAG GRA TTC ACT AGC TIG 815
Ser Rla asn Ala Gly Asn Asp Leu Ser Ala Lys Glu Phe Et Ser Leu
260 265 0

GTG CAR AAT ATC GTC AAT AAT TCT CAA AAC GCT TTA ACG CTA GCC AAC 864
Val Gln Asn Yle Val Asn Asn Ser Gln Asn Ala Leu Thr Leu Ala Asn
215 280 288
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, Tommassen, J. (1991) Carboxy- ternlnal phenylalanlne Is essential for

the correct assenbly of a bacterial outer nenbrane protein. J. M. Biol.

218: 141-148. Taylor, D.N., Blaser, MJ. (1991) The epi dem ol ogy of

Hel i cobacter pylori infection. Epidem ol Rev. 13: 42-59. Warren, J.R,

Marshal |, B. (1983) Unidentified curved bacilli on.gastric epitheliumin

active chronic gastritis. Lancet i; 1273:ﬂ275 [ RECEI VED 93/ 20 17:45

1998 AT 533-0694 PACE 32 (PRI NTED PAGE 32) Von: PA VEI CKMANN

SRS RRRRE RS uR R ERE Y - oo
SC

Max- Pl anck- Gesel haft zur Foerderung der Wssenschaften e. V. Berlln

ROAD: Hof gar tAe'nsm Gezr TOGA maem cqz)mwarrmc MR AEE POSTAI?“’
CODE: 80539 8F% AP GTRF act er
pylori (iii) NI\/BERG:SEQJE S 4 (|v) COVP ER—READABLEF (A) DATA
CARRI ER: Fl o TGS GCT JRA COVRRSIERET TBR/ART CBT AAR GCT AAC CCA 1008
r Leu Ala Lys Val Ser Ala Leu Asn Asn Glu Leu Lys Ala Asn Pro
32s 330 335
TGG CTT GGG AAT TTIT GCC GCC GGT AARC AGC TCT CAA GTG ART GCG TTT 1086
i Trp Leu Gly Asn Phe Ala Ala Gly Asn ESex Ser Gln Val Asn Ala Fhe
T 340 345 380
AAC GGG TTT ATC ACT AAA ATC GGT TAC AAG CAA TTC TTT GGG GAA ARC 1104
Asn Gly Phe Ile Thr Lys Ile Gly Tyr Lys Gln Phe Phe Gly Glu Asn
P 5§ 360 165
‘ -
- ARG ART GTG GGC TTA CGC TAC TAC GGC TTC TTC AGC TAT AAC G3C GCG 1182
Lys Asn Val Gly Leu Arg Tyr Tyr Gly Phe Phe Ser Tyr Asn Gly Ala
370 378 380
GGC GTG GGT ART GGC CCT ACT TAC AAT CAR GTC AAT TG CTC ALY TAT 1200
Gly Vval Gly Asn Gly Pro Thr Tyr Asn ‘Gln Val Aszn Leu Leu Thr Tyr
ags K 390 388 400
GGG GTG GGA ACT GAT GTG CIT TAC AAT GTG TIT AGC OGC TCT TTT GGT 1248
Gly Val Gly Thr Asp val Leu Tyr Asn Val Phe Ser Arg Ser Phs Gly
405 410 418
AGT AGG AGYT CTT AAT GCO GGC TTC TTT GGG GGG ATC CAA CTC GCA GGG 1296
Ser Arg Ser Leu Asn Ala Gly Phe Phe Gly Gly Ile Glu Leu Ala Gly
420 425 430
GAT ACT TAC ATC AGC ACG CTA AGA ARC AGC TCT CAG CTT GCA AGC AGA 1344
Asp Thr Tyr Ile Ser Thr Leu Arg Asn Ser Sexr Gln Leu ARla Ser arg
438 440 445
CCT ACA GCG ACT AAA TTC CAA TIC TTG TIT GAT GTG GGC TTA QGC ATG 1382
> Pro Thr Ala Thr Lys Phe Gln Phe Leu Phe Asp Val Gly Leu Arg Met
450 458 4680
AAC TTT GAT ATC TTG ARA AAR GAC TTG AAA AGC CAT RAC CAG CAT 7TCT 1440
Asn Phe Gly Ile Leu lys Lys Asp Leu Lys Ser His Asn Gln His Ser
465 470 478 480
ATA GAR ATC GGT GYTG CAR ATC CCT ACE ATT TAC AAC ACT TAC TAT AAA 1488
Ile Glu Xle Gly Val Gln Ile Pro Thr Ile Tyr Asn Thr Tyr Tyr Lys
4858 430 495
GCT GGC GGT GCT GAR GTG AAA TAC TTC CGC CCT TAT AGC GTG TAT TGG 1536
Ala Gly Gly Ala Glu Vval Lys Tyr Phe Ayyg Pro Tyr Ser Val Tyr Trp
500 508 51D
GTC TAT GGC TAC GCC TTC TAA 1557

Val Tyr Gly Tyr Ala FPhe
51§



(O) L® YSFEME ATC- DOS/ RES- P58 FAEE), S R N R FACE D3R ol t oRadze W#m Seite 35/58
vervﬁﬁ%&w PA) (2) | NFORMATI ON E%%TSEQ’I D NO d1?: ?Ih) SEQJ

CHARACTERI STICS; (A) LENGTH. 1557 base pairs (B) TYPE: nucl eotlde (c)

STRAND FORK: both (D) TOPOLOGY: linear (ii) TYPE OF MOLECULE: genom c DNA

(vi) INNTIAL ORIGAN: (A) ORGANI SM Hel i cobacter pylori (vii) DIRECT ORIG N

(B) CLONE( S) al pB (i x) CHARACTERI STI CS:_ (.A) NAME/KEY: CDS (B) POCSI Tl ON.
1..1554 (Xi) SEQUENCE DESCRI PTION: SEQ IDNO™1: ATO ACA CAA TST CPA.AAA GTA

AGA TTC TTA %@oﬁﬁwsﬁb%w Thr Gn Ser Gn Lys Val Arg Phe

Leu Ala Pro 10
15 TTA AGC TTG ABC TTC AAT CC G G GGC COCT GAA GAA GAT GCG GGC 96 LEU

SEr Lou Ser Phe AsgiPertﬂtudﬂ CHARACTERISTICSSp Gy Gy Phe 20

25 (A) AENGTHED5Q8/ @0ing atbid®o8 AT  533- 0694 PAGE 33
(PRI NTED PAGE 33) 3 Von(BPAYEE:Camimy acid +49 89 4705068;

20/ 03/ 98 10:23; Jetfax {BVEWRALOSYI3AER83r 29 - ATG ACC TTT GOG TAT GAA TTA

GOT CAG GTG GTC CAA CM GIG 44
(D17 PYEE OF ‘MOVECULE: proteis
(xi) SEQUENCE DESCRIPTION: SEQ ID NO.2:

Mgt Thr Qln Ser Gln Lys Val Arg Phe Leu Ala Pro Leu Ser Leu Ala

b1 10 15
Leu Sar Leu Sey Phe Asan Pro Val Gly Ala Glu Glu Asp Gly Gly Phe
20 25 30
N\ Met Thr Phe Gly Tyr Glu Leuw Gly Glm Val val Gln Gln Vval Lys hsn
. a5 40 : 43

Pro Gly Lys Yle Lys Ala Glu Glu Leu Ala Gly Lew Leu Aan Sexr Thr
50 55 &0

Thr Thr Asn Asn Thr Asn Ile Asn Ile Ala Gly Thr Gly Gly Asa Val
65 70 - 78 80

Ala Gly Thr Leu Gly Asn Leu Phe Met Asn Gln Leu Gly Asn Leu Ile
85 50 85

Asp Leu Tyr Pro Thr Leu Asn Thr Ser Asn Ile Thr Gln Cys Gly Thr
100 108 110

Thr Asn Ser Gly Sexr Ser Ser Ser Gly Gly Gly Ala Ala Thr Ala Ala
118 120 1285

Ala ThY Thr Ser Asn Lys Pro Cys Phe Gln Gly ARsn Leu Asp Leu Tyr
130 135 140

Arg Lys Met Val Asp Ber Ile Lys Thr Leu Ser Gln Asn Ile Ser Lys
148 150 186 . 160

W,

Asn Ile Phe Gln Gly Asn Asn Asn Thr Thr Ser Gln Asn Leu Ser Asn
165 170 176

Gln Leu Ser Glu Leu Asn Thr Ala Ser Val Tyr Leu Thr Tyr Met Asn
i80 i85 150

Ser Phe Leu Asn Ala Asn Asn &8ln Ala Gly Gly lle FPhe Gln Asn Asn
198 200 208

Thr Asn Gln Ala Tyr Gly Rsn Gly Val Thr Ala Gla Gln Ile Ala Tyr
210 215 220

Ile Leu Lys Gln Ala Ser Ileé Thr Mst Gly Pro Ser Gly Asp Ser Gly
228 230 235 240

Ala Ala Ala Ala Phe Leu Asp Ala Ala Leu Rla Gln His Val Phe Asn
245 250 255

Sar Rla Asn Ala Gly Asn Asp Leu Ser Ala Lys Glu Phe Thr Ser Leu
260 268 220

val Gln Asyn Ile Val Asn Asn Ser Gln Asn Ala Leu Thr Leu Ala Asn
2175 280 285
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CCO GGT AAA ATC AAA GOC GAA GAA TTA GCC GCC TTG

TTA AAC TCT ACC 192 Pro Ay Lys Ilu Lys Ala du Qu Leu Al a

Gy Lau Leu Asn Ber Thr 50 55 60 ACA

ACA AAC AAC ACC AAT ATC AAT ATT GCA GGC ACA GGA GCC AAT GIC

240 Thr Thr Asn Asn Thr Asn Ile Asn Ile Ala Ay Thr Ay @y Asn Val 65

70 75 3BT GoC GG ACT TTG GGC AAC CTS

TTT ATG AAC T T, 1TG A hr .Leu Ay Asn
Leu Phe Met ﬁ%ﬁﬂeu GéA Ag’-%g E{‘ﬁ "élYBgyr Gln%lp‘lser %xy GI

95 GAT TTG TAT CCC ACT TTG AAC ACT AGT AAT ATC ACR CAA TOT GGC ACT
336 Asp Leu W Ibe AsPhEln Al Asy SeTifhrain hew Lep ASThassGrw @R M@ry Thr 100
| 05 110 ACT3AAT ACT GGT ACT*AET AGT AGT GGT ¥&T GGT GOG

GCC ACA GCC €Kyl Leu Ala Lys val3&dr Tk :A%nu‘iensﬁeiu&iﬁah 5% afemsheyrody Ay Gy
Ala Ala Thr Ala Ala 115 335 335 125 GCT ACT

ACT AGC PAT AAGLCCTTG T;&%hgag&sq&%l@ Ton aa s 432 Ala
Thy Thr ser AsnLLys Erx:n ;(4';06n Leu Aspvgll_iéus%')?ral’?ﬁ

13p G GIT_ GAC. T ATC ACT TTG AGI CAA
AL ATC AGC AROMY she e 1y 3 é"g"{’yé ‘M%E‘ \CI%.E‘I A& @RI ¥ ys Thr Leu
Sef @n Asn Ile Ser Lys 145 150 155

160 AAT ATC T¥s RAEANESH VA MG TXACYRCBNER ABE BAATYK ResCRIY TG AAC

528 Asn Ile Phe3®®n Ay Asn An A% Thr Thr Ser &% ASn Lou Ser Asn 165
179 ¢ly val alylXsh Gi\Gpg (en2GlyrGRéa @ld vMGACLCudu Al 41T TAT TTG

ACT TAC*ATG APC Gln Leu Ser @98 Leu Asn Thr Am Ser Val Tyr
Ley Thr* Tyr 18 90 TCG TTC
TTh MAC aoc AR VAREOR aspverde B zﬂ"%?fhmm* A5, e o 524
Sef Phe Leu Asn Ala Asn Asa dn Ala G4 Ile Phe A n Asn Asn

Ser Arg Ser Leu Asn Ala Gly Phe Pg/e Gly Gly Ile Gln Leu Ala Qly
420 430

S—

Asp Thr 'l‘yt Tle Sexr Thr Leu Avg Asn Ser Ser Sln Leu Ala Ser Arg
440 438

?ro Thr Ala Thr Lys Phe Gln Phe Levy Phe Asp Val Gly Leu Arg NMet
450 458§ 460

Ash Phe Gly Ile Leu Lys Lys Asp Leu Lys Ser His ARsn Gln His Ser
465 475 480

Ile Glu Xle Gly Val Gln Ile Pro Thr Ile Tyr Asn Thr Tyr Tyr Lys
485 490 488

Ala Gly Gly Ala @lu Val Lys Tyr Phe Arg Pro 'ryr Ser Val Tyr Trp
s0s S10

¢ Val Tyr Gly Tyr Ala Phe
516

(2) INFORMATION FOR SEQ ID I§0.3=

(i) SEQUENCE CHRARACTERISTICS:
(A) LENGTH: 1557 base pairs
(B) TYPE: nucleotide
(C) STRANDEDNESS: both
(D) TOPOLOGY: linear

(ii) TYPE OF MOLECULE: genocmic DNA

NYTIAL ORIGIN: :
(vi) I (A) ORGANISM: Helicobacter pylori

DIRECT ORIGIN:
(vii) (B) CLONE(S): alpA




192[0 é.li_c?wz%;a/zu 17:47 1998470 533-B694 PACE 37 5@&@3%8;3 (ﬁga)! 263 Ui #5504 57/58
GCTCAACAAATCGCTTAT 672 Thr Asn G n Ala Tyr Ay

Asn Ay Val Thr Ala An dn lle Ala Tyr 210 225
220 ATC CTA AAG CMA GCT TCN ATC ACT ATO GCG CCA AGC GGI' GAT AGC GGT
72C lle Leu Lys A n Ala Ser Ile Thr Met Ay Pro Ser Ay Asp Ser Ay 225

230 235 240 GCT GCC GCA GCG TTT TTG GAT
GCC GCT TTA GCG CAA CAT GIT TTC AAC '33769A|aAIaAIaAIaPheLeuAsp

Ala Ala Leu Al a %&@ ) 245 250

255 TCC COCT AAC . ' GCT AAG GAA TTC ACT AGC TTG

816 Ser Ala Asn Ala Ay K Lys A u Phe Thr Ser Leu 260
265 210 AAT AAT TCT CAA AAC COCT TTA
ACG CTA CCC AAC 864VaIGInAsnIIeVaI AsnAsnSer A@n Asn Al a
Leu Thr Leu Al a Aq#i¥7BEQUENCE DESCRIPTIONZ98EQ ID N 295

RECEI VED 03/ 20 17:46 1998 AT 533-0694 PACE 34 (PRI l\rI'ED PAGE 34) ] Von: PA
VEEI CKMANN  ATG ATA ARR ARG AAT AGA 42¢ 3Sr6dTASQESA6T CTA28¢08TO8eE BeZ3; Jet fagx
#570; Sei t e 3WgHgle I8 LysAAmn &g TAAGEATERAB: AAT LRCAMACheCCY® PAF CAA  AGC
TAT GCC GGG 520 912 Asn AI%2%Asn Ile Ser Ast®Ser Thr dy Tyr @n Val
Sef Tyr Gy f¢/ aPRAGT TAT GCC GAR GAT GAT28GA GGG TTT TrC ACC GTc 389 WAT ATT GAT
CAA GCG CGA FGT INEGeEATyr KIoA\GIU Asp @ FACGHCEhAGhe ARG Val Gly TY®60 Asn |le
Asp A n Ala 8% Ser Thr A n P4k Leu Asn Asn P#F Thr Asn 305 %50

310 cas eTc 6663dXn ¢Te ATe can GaT aTe SRD AMAETcchTébcOrde AbA MAAT AGC (eT
TTG AAT AAC GREGLET BIAARLACEAL MAE 6T/ asp Val Gln ARGORYoT6YY lauma'-)'hys Val Ser
LegnAsn Asn G u Leu L§35 Ala Asn Pro 3289 5330
AGC GAC GAR CTC GCC AGA GAG CTT ARC GCT GAT GTA ACC AAC AAC ATY 192
' Sexr Asp Glu Leu Ala Arg Gluw Leu Asn Ala Asp Val Thr Asn Asn Ile
i §70 57§ 580
| _
‘ TTA AAC ARC AAC ACC GGA GGC AAC ATC GCA GGG GCI TTG AGT AAC GCT 240
: Leu Asn Asn Asn Thr Gly Gly Asn Ile Ala Gly Ala Leu Sexr Asn Ala
585 ES0 585
TTC TCC CAR TAC CTT TAT TCG CIT TTA GGG GCT TAC CCC ACA AAR CTC 288
Phe Sar Gln Tyr Leu Tyr Ser Leu Leu Gly Ala Tyr Pro Thr Lys Leu
600 605 610
AAT GOT AGC GAT GTG TCT GCG AR GCT CTT TTA AGT GGT GCG GTA GGC 336
Asn Gly Ser Asp Val Sexy Ala Asn Ala Leu Leu Ser Gly Ala Val Gly
615 620 625 €30
! TCT GAE ACT TGT GCG GCT GCA GGG ACG GCT GGT GGC ACT TCT CTT ARG 84
i Ser Gly Thr Cys Ala Ala Ala Gly Thr Ala Gly Qly Thr Ser Leu Asn
1 635 640 ' (1 M
P RST CRA AGC ALT TGC ACC GTT GCG GGG TAT THC TGS TN NNT ANT TTR 472
i, Thr Glu $er hr Cys Thr val Ala Gly Pyr Wyr I'rp Leu +r0 Yexr Lou
650 €55 660
ACT GAC AGG ATT TTA AGC ACG ATC GGC AGC CAG ACT ARC TAC GGC ACG 480
Thr ASp Arg Ile Leu Sar Thr Ile Gly Ser Gln Thr Asm Tyr Gly Thy
665 &70 €978
AAC ACC AAT TTC CCC AAC ATG CAA CAA CAG CTC ACC TAC TTG AAT GoG 828
Asn Thr Asn Phe Pro Asn Met Gln Gln Gln Leu Thr Tyr Leu Asn Ala
680 685 690
GGG AAT GTG TTT TTT AAT GCG ATG AAT AAG GCT TTA GAG AAT AAG AAT 87¢
Gly Asn Val Phe Phe Asn Ala Met Asn Lys Alas Leu Qlu Asn Lys Asn
E55 700 705 720
GGA ACT AGT AGT GCT AGT GGA ACT AGT GGT GCG ALT GGT TCA GAT GGY 624
Gly Thr Ser Ser Ala Ser Gly Thr Ser Gly Ala Thr Gly Ser Asp Gly
718 720 728
CAR ACT TAC TCC ACA CAA GCT ATC CAA TAC CTY CAA GGC CAA CRA AAT 672

Gla Thr Tyr Ser Thr Gln Ala Yle Gln Tyr Leu Gln Gly Gln Gln Asn
730 738 240
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y Asn Phe Ala Ala Ay Asn Ser Ser An Val Asn Al a Phe 340

345 350 AAC GCG TTT ATC ACT AAA ATC GGT TAC AAG CAR TTC
TTT GGG GAA AAC 1104 Asn Ay PhE Ile Thr Lys Ile Ay Tyr Lys @n
Phe Phe Gy du Asn 355 360 365 AAG AAT
GIG GGC TTA CGC TAC TAC d C TTC TTC AGC TAT AAC GGC GCG 1152 Lye
Asn Val Ay Leu Arg Tyr Tyr Ay Phe PRe3% T Tyr Asn Ay Al a 370

375 380 GCG GIG GGTAGT(XBC%ACTTACAATCAAGTC

TTG CTC ACTATATTA AAT AND G dn Asn
Leu Leu Thr I.lwrl..eg x; Asn A?n Ggg Asn Leucggjeé n’Asp gg:.grq?s ﬂg @"

400 GG GIG GGG ACT GAT GIG CIT TAC AAT GTO TTT AGC CGC TCT TTT GGI

1345 Ay VakGAKIOETTIHC TOR [GCE A Abg | ATD r3¥hs sl y’%os5
410 Glu Kia Phe T SREPIA 11@: @f‘%ﬁ’ﬁs gﬁtﬁ%ﬁ% TI®6aG GGG ATC

CAACTCGCACRCZEo 1296 Ser rg Ser Leu asn Ala Ay Pho Phe Ay Ay lle
A n Leu Al ahSFywCA2GCC GCT TTT ACA GOT TTQGEG CAA GGC ATT ATT chr TRAT ACT®¥AC
ATC AGC ACS2 oA Regs Therokypencyat @ FhuctifGAe AP 618 39344 Asp  Thr
-Tyr Ile Ser r Leu Arg Asn Ser Ser A n Leu Ala Ser Arg 435

440 CAR GCG GTT 44D ABCTAGATE MYGARR\ rr!c SITASITIE TTG & GTG
GGC TTA CGCOAFSIa Val Jyp AR Slurifu i\%‘%rﬁ?,{,‘y’%’"lﬂ e & PHeggzel Phe Asp Val

Ay Leu Arg Met 450 460 AAC TTT GGT
ATC TTG AAA GEAATBABST BCT /A0S XIBCARCATC ARECECT GTG CAA 664 440 ASH2 Phe

Ay lle Leu "E}snl_'yﬁ"%ﬁ“ 1By {K‘Fe"gbﬁeﬂhg“,@lﬂ g—rhﬁ? §1§eg’“14%’§’ Gly

470 ™ 4 400 ATA GAA AT& GGT GITG CAA ATC
CCT ACSG ATT CBAGBAABSACHS TOIC GUITAKCAGCT CTT TAT ANCIGEG [OAB QUAUAGY BTG y Val9é8 n

I1e Pro Thr AsgeAlpy SspsiinThi Hxpr Ay A }}-gum Asn Ala Gin Val Thr Lep
495 OCT Gac GGT GoP*taA GTG AaA TAB  oae oot TAT ASPGIG  TAT TGG

1536 GAT AAA ATC AAT GOG CTC AAT AAT CAA GTG AGA AGC ATG CCT TAC TTG 1008

Rsp Lys Ile Asn Ala Leu Asn Ash Gln'Val Arg Ser Met Pro Tyr Leu

B40 . 845 850

CCC CRA TTC AGA GCC GGG AAC AGC CGT TCA ACG AAT ATT TTA AAC GGG 1056

Pro Gln Phe Arg Ala Gly Asn Ser Arg Ser Thr A=n Ila Lew Asn Gly

855 geo B65 870
TPT TAC ACC ARA ATA GGC TAT ARG CAR TTC TTC GGG AAG AR AGG AAT 1104

fhe Tyr Thr Lys Ile Gly Tyr Lys Gln Phe Phe Gly Lys Lys Arg Asn

875 :{:14] 11

ATC GGT TTG CGC TAT TAT GGT TTC PTT TCT TAT ARC GBA GCG AGC GTG 1162

Ile Gly Leu Arg Tyr Tyr Gly Phe Phe Ser Tyr Asn Gly Ala Ser Val

asd 89s 500

GGC TTT AGA TCC ACT CAA AAT ART GTA GGG TTA TAC ACT TAT GGG QTG 1200

e Gly Phe Arg Ser Thr Gln Asn Asn Val Gly Leu Tyr Thr Tyr Gly Val

- 908 910 915

GGG ACT GAT GTG TTG TAT AAC ATC TTT AGC CGC TCC TAT CAA AAC CGC 1248

Gly Thr Asp Val Leu Tyr Asn Ile Phe Ser Arg Ser Tyr Gln Asnh Rxg

520 925 530

TCT GTG GAT ATG GGG TTT TT AGC GGT ATC CAA TTA GCC GGT GAG M'.fc 1296

Ser val Asp Met Gly Phe Phe Ser Gly Ile Gln Leu Ala Gly Glu Thr

935 940 945 960
TC CAR TCC ACG CTC AGA GAT GAC CCC AAT GTG AAA TTG Cl‘ﬂ‘ GGG AAA 1344

Phe Gln Ser Thr Leu Arg Asp Asp Pro Asn val Lys Leu His Gly Lys

985 960 565

ATC AAT AAC ACG CRC TTC CAG TTC CTC TTT GAC TTC GGT ATG AGG ATG 1382

Ile Asn ash Thr His Phe Gln Phe Leuw Phe Asp Phe Gly Met Arg Met

570 275 980

ARC TTC GGT AAG TG GAC GGG AAA TCC ARC €GC CAC AAC CAG CRC ACG 1440

Asn Phe Gly Ly=s Leu Asp Gly Lys Ser Asa Arg His Js\.:rss Gln His Thr
588
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50N ™ 510 GTC TAT GGC TAC GCC TTC TAA

1557 Val Tyr dy Tyr Ala Phe 515 [ RECEI VED 03/20 17:46 1998 AT
533- 0694 PACE 35 (PRINTED PAGE 35) ] Von: PA VEI CKVANN

+49 89 4705068; 20/ 03/ 98 10:24; Jetfax #570;Seite 35/58 - 31 - (2)

| NFORMATI ON FOR SEQ ID NO . 2: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH 518
amino acids (B) TYPE: amino acid (0) TOPEBOSY: linear (ii) TYPE OF
MOLECULE: protein (xi) SEQUENCE DESCRI PTION, SEQ ID NO 2: Met Thr d n_Ser

G n Lys Val 676 GARHEXTLGGL AFA qﬂ’ﬁcﬁl\geﬁm‘sgﬁf Sgﬁ &' A e T 5 1468

10 val Giu Phe gy Va, "Sér‘{gugff% * PE WP SAT AN A% G u Gu Asp
Gy Ay Phe 20 5 30 Met Thr Phe Gy
Tyr G u Leur6h el endvatt et q3iGniGl TATVITC QB¢ GUINTARS AGC GTT TAT TGa 153%

45 Pro Gy Egs MpcSly ThpThe g%g-!@ e 88 A o, TR it BT T, Thr 50

55 1025 60 Thr r Asn Asn Thr Asn Ile Asn Ile Ala Ay Thr Qy

Ay Asn Val 16D tA® GGG TAT TCA TTC TAK/Q 75 1557

80 Ala Ay Ber mUGHWAsﬁgL@%} Pbe Met Asn G n Leu Gy Asn Leu |lle 85

90 95 ﬁ'&sp Leu Tyr Pro Thr Leu Asn Thr Ser Asn Ile Thr @ n
Cys Ay Thr

{(2) INFORMATYON FOR SEQ ID NO.4:

(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 518 amino acids
(B} TYPE: amino acid
(C) TOPOLOGY: linear

4
N

(ii) TYPE OF MOLECULE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO.4:

Net Ile Lys Lys Asn Arg Thr Leu Phe Tieu Ser Leu Ala Leu ci’; Ala
. 5 10

Ser Ile Ser Tyr Ala Glu Asp Asp Gly Gly Phe Phe Thy V% Gly Tyr
20 25

Gln Leu Gly Gln Val Met Gln Asp Val Gln Asu Pro G‘J‘.z Gly ala Lys
' as 40

Ser Asp Glu Lau Ala Arg Glu Leu Asn Ala Asp v:% Thy Asn Asn Ile
50 13

Leu AsSn Asn Asn Thr Gly Gly Asn Ile Ala Gly Ala Leu Ser Asn Ala
65 70 75 80

Phe Ser Gln Tyr Leu Tyr Ser Leu Leu Gly Ala Tyr Pro Thr Lys Leu
5] 8S 90 98

Asn Gly Sexr Asp Val Ser Ala Asn Ala Leu Leu Ser Gly Ala Val Gly
100 108 110

Ser Gly Thr Cys Ala Ala Ala Gly Thr Ala Gly Gly Thr Ser Leu Asn
115 120 125

Thr Gln Sey Thr Cys Thr Val Ala Gly Tyr Tyr Trp Leu Pro Ser Leu
130 138 140

Thr Asp Arg Ile Leu Ser Thr Ile Gly Ser Gln Thr Asn Tyr Gly Thr
145 150 185 160

Asn Thr Asn Phe Pro Asn Met Gln Gln Gln Leu Thr Tyr Leu Asn Ala
165 170 175

Gly Asn Val Phe Phe Asn Ala Met Asn Lys Ala Leu Glu Asn Lys Asa
180 185 190

Gly Thr Ser Ser RAla Ser Gly Thr S8er Gly Ala Thr Gly Ser Asp Gly
198 200 208

Gin Thr Tyr Ser Thr Gla Ala Ile Gln Tyr Leu Glan Gly Gln Gln Asn
210 215 220
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seYorg R EIPYEY Ala Ala Thr Ala Ala 115 120

125 Ala Thr Thr Ser Asn Lys Pro Cys Phe G n Ay Asn Leu Asp Leu Tyr 130
135 ) 140 Arg Lys Met Val Asp Ser Ile Lys Thr Leu Ser Gn
Asn Ile Ser Lys 145 150 155

160 Asn Ile Phe A n dy Asn Asn Asn Ths 3lgr- Ser G n Asn Leu Ser Asn 165
170 175 @ n Leu Ser Au Leu Asn Thr Ala Ser Val Tyr Leu
Thr

Tyr Met ASNLdiBRen asn Ala Ala Asn Leu 18R Lys Gln Asp Glu Leu nelOfesSer Phe Lou
Asn Ala Asre2dsn G n Ala Gy2@y |Ile Phe d n2¥sn Asn 195 240

200 205 Thr Asn A n Ala Tyr_ G n al Thr Ala Gn
dnlle A a G}yrAllehe Asn Sg Ala Val Ala jla heo Ile \(51#‘%“%% é&ZBhﬁ le Leu Lys
Gln Ala Ser Ile Thr Met (ﬁy Pro Ser Ay Asp Ser Ay 225

230 asn Ser Ala 238 Phe Thr Gly Leu Val Gl @Glyn|Tie Mlg MNP Gl §¢Phe Leu Asp
Ala Ala Leu Ala @ n H%%al Phe Asn 2485 27050

255 Ser Al a dsnaf dalinyr edh 6P LEOUnSalysAsh s 16k elPh® yTher 888 Leu 260
265 278 270 val gin A8p Ile Val Asn A$A Ser A n Asn Al a Leu

Thr Lou Al a Asn.27 1a Asn Ala val ¢BPewy [ RECEIVED
03/20 17: 47 9§f§q$“ A8 5B QZZSEQ§§&?P‘I%{1InhF?ET)3I§&C:Ea36a) 1 "Von' PA

VEI CKMANN +49 89 4705068; 20/ 03/ 98 10: 24; Jetfax

#570; Seit e 3%81! S8y Qnpken EYS ARR PR ReuSEYT ASH PR SIRNYAIGYE 488 G n val Ser
Tyr Ay Qy 295 300
Asp Lys Ile Asn Ala Leu Asn Asn 8ln Val Arg Ser Met Pro Tyr leu
~ 328 330 335
I

;
Tie

Pro Gln Phe Arg Ala Gly Asr Ser Arg Ser Thr Asn Ile Leu Asa Gly
340 345 150

phe Tyr Thr Lys lle Gly Tyr Lys Glm Phe Phe Gly Lys Lys Arg Asn
388 360 . 368

Ide Gly Leu Arg Tyr Tyr Gly Phe Phe Ser Tyr Asn Gly Ala Ser Val
370 375 380

Gly Phe Arg Ser Thr Gln Asn Asn Val Gly Leu Tyr Thr Tyr Gly Val
388 390 388 400

Gly Thr Asp Val Leu Tyr Asn Ile Phe Ser Arg Sex Tyr Gla Asn Arg
405 410 415

Ser Val Asp Mat Gly Phe Phe 8Ser CGly Ile Gln Leu Ala Gly Glu Thr
420 425 430 i

Phe Gln Ser Thr Leu Arg Asp Asp Pro Asn Val Lys Leu His Gly lys
4358 440 445

™ Ile Asn Asn Thr His Phe Gln Phe Leu Phe Asp Phe Gly Met Arg Mat
. 450 455 460

Asn Phe Gly Lys Leu Asp Gly Lys Ser Asn Arg His Asn Gin His Thr
465 470 475 480

va) Glu Phe Gly Val Val val) Pro Thr Ile Tyr Asn Thr Tyr Tyr Lys
485 4%0 495

Ser Ala Gly Thr Thr val Lys Tyr Phe Arg Pro Tyr Ser Val Tyr Trp
500 505 510

Ser Tyr Gly Tyr Ber Fhe
515
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310
Leu
335
345
Phe
Ay
375
Leu
400
410
Adn
Ile
445
455
Asn
480
490
Ser
Al a

(A)

- 37320 Thr Leu Al a Lys Val Set Ala
Asn Asn G u Leu Lys AI a ASn Pr.o 325 30
Trp Lou Ay Asn Pha Al a ﬁéoé‘c &r&ﬁ&%&.w @ O&(’é‘]wﬁsn Al a Phe. 340
350 Asn @Ol nRHERIDSES ONPIUNTISOGENREG y Tyr Lye G n Phe
@y Au Asn 355 360 365 Lys Asn Val
Leu Arg Tyr Tyr Ay Pho Phe ser Tyr Ann Ay Ala 370
380 Ay Val 4 yuwimmatnaLPoioa Thr Tyr Asn @ n Val Asn
Leu Thr Tyr 385 390 395
Gy Val dy Thr Asp Val Leu Tyr Asn Val Phe Ser Arg Ser Phe Ay 405
Max-Planck-IddEited Arg ser Leu Asn Ala Ay Phe Phe Ay Ay lle
Leu Al gar Syo¥ddie 425 430 Asp Thr Tyr
Ser Thsg L.ﬁameggrAsm Ser Ser A n Leu Ala Ser Arg 435 440
Pro Thr Ala Thr Lys Phe G n Phe Leu Phe Asp Val Ay Leu Arg Net 450
72076 Tibingé€® Asn Phe Ay |le Leu BHSENT INIHBSASE LB AN DIGNSAIUERTS
A@n Hs Ser 465 470 issucd pursunnt o Rule 7.1 by 18
Ile Gu Ile Ay Val @n Ile Pro Thr Ile TNIERNABGNALHEIOSHARY AUHOREYe 405
' 495 Ala Gy Gy Ala G u il fuboupyplipigs Arg Pro Tyr
Val Tyr Trp 500 505 510 VI Tyr Ay Tyr
Pheé%ﬁ?%m%%%@%%ﬁ%m

LENGT hb e i @SB SchSoraanisms
' '
e fdessification veforsucs glven by the DEPOSITOR: Avoesshan muaber given by dw
INTERNATIONAL DUFOSITARY AUTHORITY:
DHS« {(pMin2) .
DSM 10007
It. SCIENTIFIC DESCRIFTION AND/OR PROPOSED TAXONOMIC DESIGNATION
The micioorganism identified under L. above was accompanied by:
{X) ascientific description
(X) & poposcd taxonomic designation
(Mak wills b cross where applicable),
L. RECEIPT AND ACCEPTANCE

This Inlemalional szouwy Authorily accepts the microorganism ideniificd under L above, which was recelved by ton 1995-05-26
(Daic of the ariginal deposit)’,

}V. RECEIPT OF REQUEST FOR CONVERSION

1 The micrcorganism Idcmmed under | sbove was recelved by this laleruational Depositary Autherity on
(dale of arigina) deposit) and » roquest 1o convort the origlaa! tcposit I a deposit under the Dudapest Teealy was socsived by i on
{dnie of 1ecaipt of sequest For conversion).

V. INTERNATIONAL DEPOSITARY AUTHORITY

Nanie; DSM-DEUTSCHE SAMMLUNG YON Stgnaturc(s) of persun(s) having the power (o represesnt e
MIKROOIGANISMEN UND ZELLKULTUREN Gmbll lteroplionat Depositary Authuelly or of authorized wilicil(s):
Addiess:  Mascheroder Weg 1b —
D-35124 Browntchwsig - '
..bcu,.r ug_s./ //L.'Zq_

. . Das: 1995-05-31

' Whore Rule 6.4 (d) applics, such dais 15 e dais on which e siatus of inlcsnaticnsl depositary suthorily was uquimi.

Forny S NING fenta carea Xia il



(B),,t W%@ﬁﬂ,ﬁbﬂ? 458 (AT) STRA&QE)EEXW o HalETD) " Forta) 6o Y0: 47 n olewfax( #579; SPVRES2/58
genom c DNA (vi) INTIAL CRI G N (A) ORGANI SM Hel i cobacter

pyI ori (vii) DIRECT ORIAN: (a) CLONE{ 9B -al pA [ RECEI VED 03/ 20 17: 47

1998 AT 533-0694 PAGE 37 (P A VEI CKVANN

+49 89 4705068; 20/ 03/ Q&m%ﬁ ﬁ?lmﬁra ggIIA:BMBW 58 - 33 - (ix)

CHARACTERI STI CS: (A) NAM KEY: FOEDEE RURBOS H!P@SMTFU\PRMEDU@554 (xi) SEQUENCE

DESCRI PTION: SEQ I D NO. 3: ATO ATA AAA AAG AAT A ACG CTO TTT CIT AGI CTA

0CC CT TGC C&CT 48 Met Ile Lys Lys Asn Arg Thr Leu Phe Leu Ser Leu
Ala Leu Cys Ala 520 WNTERNATIONAL FORM 530 AGC ATA AGT TAT
GCC GAA GAT GAT GGA GGG TTT TTC ACC GIC GGT TAT 96 Ser lle Ser
Tyr Ala A u Asp Asp Gy Gy Phe Pho Thr val dy Tyr 535 540
545 ? CAG CTC GGG CAA GIC ATS CAA GAT GIC CAA AAC CCA ccC
GSC GCT x-Planck 'ﬁﬁ ®h Leu Gy Gn Val Met On Asp Val Gn Ann Pro
Ay Ay é@éﬂ_ﬂk@% 560 565 AGC GAC GAA CTC
GCC AGA &% GAT GTA ACG APC AAC ATT 192 Ser Asp Gu Leu
Ala Arg Asp Vat Thr Asn Asn h4.@wRY SraTeMeNT 575
580 TTA S&E%A%%m%ﬁ% GGEC AAC ATC GCA GladGhdankliia: Aehy HAC CCT
240 INTERNATIONAL DEPOSITARY AUTHORITY
identified at the batiom of ihls puge
/lx. DEPOSITOR U. IDENTIFICATION OF THE MICROORGANISM
. Name: Max~-Planck-Institut . Accession aumber given by the _
f£d4r Biologie X INTERNATIONAL DEPOSITARY AUTHORITY:
Address: Spemannstr. 34 DSM 10007
72076 Tibingen ) Dale of the depasii or the transfers
i 1595-05-26

1IL. VIABILITY SYATEMENT

The viabiliy of the microorganism identificd under I) sbove wag teskdon 1995-05-29 ¢
On shat dose. the seid microorganism was

(X viable
{ P 0o loages vinble

H‘—“
.'i

IV. CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED

V. INTERNATIONAL DEPOSITARY AUTHORITY

Nzme: DSM-DEUTSCHE SAMMLUNG VON Signowrs(s} of person(s) having the power to represent the

MIKRDORGANISMEN UND ZELLKULTUREN GmbH Instemationn! Depositary Autharity of of suthorized sfficlal(s):
Addicss: Mascheroder Weg 1b : - T
£:38124 Brounschweig ‘3)‘.?" Ty £ /‘*-‘L

bate: 1925=-05-31

v Indicats the dots ol original deposk or, whore & now deposit of b wransfer he been made, the Most recent relcvant date (dats of the new dﬂmu or
dats of the transfer).

: In e cases refermed 1o 1a Rule 102(0) {ii) and (513, refer to the most recant viability test.

: Mask with 3 eross the applicabls box.

¢ Fill In if the information has besn requesicd gad If the results of the 168t were negaiive.

Form DSM-BP/S (sol¢ poge) 0794
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590°" 595 TTC TCC CAA TAC CTT TAT TCG CTT TTA OGG GCT TAC CCC

ACA AAA CSC 286 Phe Ser G n Tyr Beu-Tyr Ser Leu Leu Ay Ala Tyr Pro
Thr Lys Leu 600 puDAREBPTHEATY ON Tile INTERNATIONAR 10 AAT GOT AGC GAT GIG
TCT GCG AAC GCT CTT TTA AGReGENITORGF GEACRET OF MICROORGRSBMMEASn Gy Ser Asp Val
Ser Ala Asn Al a Leau Leu Ser EIRFHAPURIGSES ORBATENE FROCEOURE 620
625 630 TCT GGG ACT TGTI GCG OCT GOL GGG ACG GCT  GGT GGC
. ACT TCT CTT AAC 384 Ser Ay Thr Cys Ala Ala Ala Ay Thr Ala Ay dy
Thr Ser Leu Asn 635 INERRATIONAL FORM 645 ACT CAA AGC ACT
TOC ACC GIT GCG GGEC TAT TAC TGG CTC CCT AGG TTG Thr @ n Ser Cys Cye Thr
Val ala Ay Tyr Tyr Trp LeU Pro Ser Leu 650 655

660 ACT @ax-ACGAngkFIRBAIAGE ACG ATC GSC AGC CAG ACT AAC TAC GGC ACG
480 Thr Adp Adgpldgieleu Ser Thr Ile Ay Ser @ n Thr Asn Tyr @y Thr 565

670 Spemannsty. @5 AAC ACC AAT TTC CCC AAC ATG CAA CAA CAG CTC ACC TAC
TTG AAT GCG 528 Asn Thr Asn Phe Pro Asn Met
Tyr Leu A&P7% Iopiggen 685 Recewrt IV ‘l'fm‘f Q?b{%!@gnkk@%ée TTT
TTT AAT CCG ATG AAT AAG GCT TTA GAG AAT n Val
Phe Phe Asn Ala Met Asn Lys Ale Leu GQu Asn é"kﬁfm ?f,t,,’:,m"gt%n@? 700
705 710 GGA CT AGT AGI GCT AGI GGA ACT A GGI' GCe ACT GGT
TCA GAT GGT 624 Ay Thr Ser Ser Ala Ser Gy Thr Ser dy Al e Thr
Gy Sef Asp Ay /15 120 725 CAA ACT TAC TCC
ACA 1 EERTNAMTON QAITHETMICROIORGANGNA GGC CAA CAA AAT 672 G.n Thr Tyr Ser
Thr 4d ) S-R—s+=—736 735
740 ‘ demification reference glven by the DEPOSITOR: _ Accession pumber glven by the

INTERNATIONAL DEPOSITARY AUTHORITY:

El81 (pTnMax$)
pSM 10008

il SCIENTIFIC DESCRIMYON AND/OR PROPOSED TAXONOMIC DESIGNATION

The miceoorganism tdeniified under 1. above was necompanicd by:

(X3 o scientific description
(X ) upmposcd lxunomic designation

{Mark with a cross where applicable).

(‘r ':'m. RECEIM AND ACCEPTANCE

This Juernational Depositary Authority acospls the microorgantsy Identlficd under 1, sbove, which was reccived by kon 1995-05-26
{Daic of e original deposit)'.

IV. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identificd under 1 shove was sceeived by this Inteenational Deposkary Authasity on
{date of original depasit) and & request (o convert the oﬂgmal depasil to & deposik under the Budapest Trepty was secelved by X on
{date of receipt of request for converslon),

V. INTERNATIONAL DEPOSITARY AUTHORITY

Nanie: DSM-DEUTSCHE SAMMLUNG VON Signowure(s) of persons) liaving the powar ta represent the
MIKROORGANISMEN UND 2ELLKULTUREN GanbH huernational Depositary Au}lm&y oc o suthorized vi¥iclal(s):

Address: Maseheroder Weg 1b

' -
D-38124 Draunschweig D oz e/ S
Pate: 1995-05-31 .

¢ Where Rule 6.4 (J) applics, such daue Is the date ca which the status of interzationat denasitary nuthnrity wae wasierd
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CTC
Leu
GCC
Al a
770
816
190
ACT
Leu
905
912
815
CAA
Al a
ATC
Ile
845
ATT
Asn
870

1104 Phe

840

TTA
Leu
GTA
Val

AAT
Asn

AAA
Thr
GTT
Val

GTA A
Adn
AAT
Asn

745

VaI
GCO CTC AAT AAT CAA GIG AGA AGC ATO CHsmifgiadictepemolispags 1008 Asp Lys
Ala Lou Ann Asn d n val _

+49-8004705068;
ATC TTA AATuoAAE FEAr@RGHENGERIANACTC AAG CAA GAT GAA TTG

34 -

INTED PABE 4%)

38 a@mrmmamm #sjmwgﬁte 44/58
20/ 03/ 98 10: 25; #570;

720 |1 e LeURECGGMITIONIOF PUEDERISH OAMICROQRGANI®S | ys G n Asp G u Leu

GCC GCC AAC ATT GGEG AAT AAG TTC

Ala Ala Asn Ile Ay Asn Lys G u Phe 760
TCA GCC GCT TTT ACWGOT TT
Ser Ala Ala Phe Thr Ay Leu Val

Gn
785

AGT CCG

er Ay Ser Ala 795

ATA AAC SCC AAC CAN

7 BQR THE PURPOSES OF PATENT PROC%I%E

‘dy Ile Asn Ser Asn A n Ala Asn Al a Val

GAA GCT TTC AAC TCT
- 768 A u Al a Phe Asn ‘Ser
765

TIONMAFORM S ATT ATT  GAT CAA TCT

Gy llelle Asp An Ser 775

790 CAA GCG GIT TAT AAC GAG CTC

864 A n Ala Val Tyr Asn Qu
900
GCT AAC CCT GIG CAA CGG
Gn dy 810

-720'75 Tﬁbingﬁao CCC GCT AGI CAG CTC aaBILIAATAEENTCTT TAT AAC GCG

- 960 Arg Ala Ser A@n

Thr Lou 825 830

Arg Ser Met

ket oo AINDAyae Leu Tyr Asn
INTERNATIONAL DEPOSITARY QOTHORERYT AAA

Pro Tyr Leu 840

TTA
| Le

ADEPOTRB

850~ CCCCAA TTC AGA 0CT GG
1056 Pro G n Phe Arq

el _Asn m\/ QoL — 860~

C_ACC CGT_TCA ACG AAT
'N"&"Ttﬂcy“%?f e P"CA?‘Q‘GS@?” Thr

TT

I e

104 AAG CAA TTC
%\Er Lys G n Phe

Addsess: Spemann

72076 Tibingen -

TTC@G@:‘ %ﬁl Mx lhAGG AAT
Ph @arEinimibyat. oepoRir AtyoauisonT®:’ 5
DSM 10008

Date of the deposis or the wansfer':
1995-05-26

0, VIABILITY STATEMENT

On that dat. the $aid microorganism was

(X)* viabie

{ ¥ nelopgee viable

The viabillty of ihe micraorganism identified undes IJ above was lested on 1995-05-29 1,

"—.1

Yv. CONDITIONS UNDER WHICK THE VIABILITY TEST HAS BEEN PERFORMED*

V. INTERNATIONAL DEPQSITARY AUTHORITY

DSM-DEUTSCHE SAMMLUNG VON
MIKROORGANISMEN UND 26LLKULYUREN GmbH

Name:

Addiess:  Mascheroder Weg It

D-38124 Braunschwelg

Signawre(s) of pessonfs) having the power o represent the
Imemational Deposlary Authority ar of sutharized officiay(s);

D Cyreeas” f Jm,
Dac: 1995-05-31

' ladicase the dawe of osiginal deposke or, where B new deposit or a transfor has becn made, the most receat relovant date (date of the pew deposh &f

datz of the wrans(er).

¥ In the cases referred w in Rule 10.2(a) {11} and (i), refer to the most reeent viabilicy tost

* Mark with a cross the spplicable bax,

' Fils in if the information has been requesied and if the resulis of the lest were negalive.

Form DSM-LMY (sole pape) 02/94
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I1e ﬁ_ rg Tyr Tyr Ay Phe Phe Ser Tyr Asn Ay Ala ser Mal 890

895 900 GOC TTT AGA TCC ACT CAA ANT AAT GTA GGG TTA TAC

ACT TAT GGG GIG 1200 Gy Phe Arg Ser Thr @ n Asn Asn HM%MMW
Tyr Thr Tyr Gy Val 905 910

GAT GIG TTG TAT AAC ATC TTT AGC CGC TCC-TAR GAA AAC CGC ' 12%8 Thr
Asp Val Lau Tyr Asn Ile Phe ser Arg Ser Tyr A n Asn Arg 920

925 930 TCT GIG CAT ATO GEC TTT TTT AGC GGT ATC CAA TTA

CCC GGT GAG ACO 1296 Ser Val Asp Met Gy Phe Phe Ser Ay Ile @ n Lou
Ala Ay Qu Thr 935 940 945

950 TTC CAA TCC ACG CTC AG GAT GAC CCCAA':I":"E’T'@i AAA  TTO CAT CGG AAA

1344 Phe G.n Ser Thr Leu Arg Asp Asp Pro Asn Val Lys Leu Hs Gy Lys 965
960 965 ATC AAT AAC ACG CAC TTC CAG TC CTC TTT GAC TTC
GGT ATG AGO ATG 1. DNAmmplequdessn Asn Thr His Phe G n Phe Leu Phe Asp
Phe Gy Met Arg Met 979herein 975 980 AAC TTC GGT
AAG TTG GAC GOO AAA TC %F%OC C AAC CAG CAC ACG 1440 Asn Phe Gy
LyS Leu Asp Gy Lys Sell’ AS s Asn G n His Thr 985 990
935 [ RECEI VED 03/ 2024 7: e meAtidssaem@A@wm ipPRERTED MRk 39) |

Von: PA VEI CKVANN (b) a nucleot;de géuitod #NB corresponds/ £8 €Re 25;

Jetfax #570; Seite 39/ 58 - 3 G T TAT
AAC ACT TAT TAC AAA ‘?%E‘%gl Hegind g‘é% C(Tfﬁl %g"% thgq"‘?%; e Tyr
Asn Thr Tyr Tyr Lys 1000 the degeneracy qooghe genetic code or010 TCA GCA
GSG AGL-ACC GI0 AAG TA[cY TG Gidleldet 1adAdedibnsd wrltth Tigbridizes wieR

the sequences according to {a) or/and (b)

under stringent conditions.,

2. DNA molecule as claimed in claim 1,
wherein
at the nucleotide level it has a homology of at
least 80 % to the nucleotide sequence shown in
SEQ ID NO.1.

3, DNA molecule as claimed in claim 1 or 2,
e wherein
it has a length of at least 15 nucleotides.

4. DNA molecule as claimed in one of the claims 1 to
3,
wherein
it codes for a polypeptide with the ability te
adhere to human cells.

5. DNA molecule as claimed in one of the claims 1 to 4
which is fused with
{(d) the mucleotide sequence shown in SEQ ID NO.3
(e) a nuclectide sequence which corresponds to the

This Sheet Has Been RT

WA




Servﬁl‘“&pﬁ‘h St I “‘%I“T LLys Ty P PR SR F0s 0861 VT | osb/0ante Tyss]T Derl 4570;8e1te 46/58
1030 TCT TAT GGG -IAI—IGA—I$64%%%————

1557 Ser Tyr Ay Tyr Ser Phe 1035 (2) | NFORVATI ON FOR SEQ I'D NO- 4:

SEQUENCE CHARACTERI STICS: (A) LENGTH 518 amino acids (3) TY mmwmhamm' ||||

(© TOPOLOCY: linear (ii) TYPE OF MOLECULE: protein (xi) SE

DESCRIPTION. SEQ ID NO 4: Met Ile Lys Lys #&mr Arg Thr Leu Phe Leu Ser Leu

Ala Leu Cys Ala 1 5 10 15

Ser Ile Ser Tyr Ala A u Asp Asp Gly Gly Phe Phe Thr val Ay Tyr 20

2 L I V n

GSy Ay Ala Lys 35 30 Gn seqetijence Xgﬁord r?g to (dq wiA?an4§hge§c Qf u Lou

Ala Arg Gu Lou Ann Al a Aspthdnldefienes8ay S&nthe aqygktic code or

60 Leu Asn Asn Asn Thr(ﬂy & adidoriihe éégué%cve Nﬁdrpmyﬁ%&a&&as%@tﬁS

70 Scr C?éﬁ 'I‘;)ér Lsu yr Ser Leu

Lou Ay Ala Tyr Pro Thr Lysthe pegpences a°°°r‘?1“g to 95
Asn Ay Ser Asp Val Ser Al auwdar Aitxibgentecosditi®ins.Ala Val Ay 100

105 110 Ser Gy Thr Cys Ala Ala Ala Ay Thr Ala Ay Gy
Thry Ser Leu Asn 115 120 125 Thr dn Ser
Thrl Cys Thr Val Asa Qrgctiyge, Tyr Trp Leu Pro Ser Lau 130

135 %Qeil,'ginAsp Arg Ile Leu Ser Thr Ile Ay Ser An Thr

Asn Tyr Ay Thr
it contains at least one copy of a DNA molecule as

P claimed in one of the claims 1 to 5.

L

2. Cell,
wherein
it is transformed with a vector as claimed in
claim 6.

8. Polypeptide,
wherein
it is coded by a DNA molecule as claimed in one of
the claims 1 to 5.

{:_ 9. Polypeptide as claimed in clain 8,

wherein

it comprises

(a) the amino acid sequence shown in SEQ ID NO.2,

(b) an amino acid sequence which is at least
80 % homologous to the sequence from (a)

(¢) an amino acid sequence which immunologically
cross~raacts with the sequences according to
{a) orfand (b).

10. Polypeptide, as claimed in claim 8 or 9
vherein
it is capable of adhering te human cells.
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n Phe Pro Asp Mt A n G n A@n Leu Thr Tyr Leu Ann Ala 165
17p 175 Ay Asn Val Phe Phe Asn Ala Met Asn
Al ASn Lys Asn 180 185 190 ﬁﬂ“ﬂﬂi"m MJ““‘
Saf Ala Ser Ay Thr Ser Gy Ala Thr Ay Ser Asp sly 195
206 A n Thr ryr Ser Thr Gn Alalle @n=T§2 tau Gn Gy Gn d n Asn 210
21b 220 [ RECEI VED 03/20 17:40 1998 AT 533- 0694
PAEE 40 (PRI NTED PAGE 40) ] Von: PA WElI CKMANN +40 89
47p5068; 20/,Q3/ 9 f seite 40/58 -36- Ile Leu Asn Asn
Ala Ala Asn Leu Egh %o&gP3§£§8é éﬁ%?JLou Ley 22 230
235 gmt@dnim; aﬂbﬁeﬁ% tao, PRllé{P%HFi%" LRMRENEFE e Qy
Asn Lys G u Phe 245 wherein the firstcGomponent is coded By ABNA Ser Al a
Al § Phe Thr Ay Lou V e 6 265
270 Gn Ala Val pJotfeBaf xsTéﬁfajL At ol of Eh% Ql%a“"s - 275
280 2p0 YRereip the %ﬁ%?'@ §F°P‘P8"R§ ah BlA
Ald Val Gn Gy 290 molecule which caffrises 300 Arg Ala Ser
Gnp Lou Pro Asn Ala L Ty, AS L 5
31 Ty ene® ublotide \gyflice 9E°§9| 12 589 3B M asn
Asm @ n Val Arg Ser Mde)Pr@ Mpcleetidessequence w ich corgesponds to the
2235 Pro Gn Phe Arg Al a Sl sefencSCicdsiaiTRj tB(a)sSwithenlene Asdoga Yo840

J

r!\

[
I

the degeneracy of the genetic code or

(f) a nucleotide sequence which hybridizes with
the sequences according to (d) or/and (e)
under stringent conditions.

12, Complex as claimed in claim 11,

wherain

the second component comprises

(a) the amino acid sequence shown in SEQ ID NO.4

(b) an amino acid sequence which is at least 80 %
homolagous to the sequence (a)

(¢) an anino acid sequence which immunologically
cross-reacts with the sequences according to
{a) or/and (b).

13. Process for the production of a polypeptide as
claimed in one of the claims 8 to 10,
wherein
a cell is transformed with a DNA molecule as
claimed in one of the claims 1 to 5 or a vector as
claimed in claim 6, the transformed ceall is
cultured under conditions in which an expression of
the polypeptide takes place and the polypeptide is
isolated from the cell or/and the culture
supernatant.
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360 365 Ile Gly Leu Arg Tyr Tyr Ay Phe Phe—Ser—Tyr—AsIT.

Gy Ala Ser Vval 370 375 . 380

Ser Thr Gn Asn Asn Val Ay Leu Tyr Thr Tyr sly Val 385 m Imﬂm“'“l
390 395 - 4QOO Gy Thr Asp Va ]

Ile Phe Ser Arg Ser Tyr G n Asn Arg 405 410

415 Ser Val Asp Met Gy Phe Phe Ser Gy Ile An Leu Ala Gy Gu Thr 420

425 430 Phe A n Ser Thr Leu Arg Asp Asp Pro Asn Val Lys

Leu Hs Gy Lys 43% use of a polypepti@le as claimed in one pof e Asn Asn
Thr H's Phe G n Phe ng.ggﬂﬁ @‘Sg?lpﬂ? asah 'Y%huﬁb@eweéo uce
nn

455 @y Lys Leu ASp d ys Ser Asn Arg His
Asn G n H's Thr 465 antibodies. 470 475

480 Val Qu Phe Gy Val Val Val Pro Thr Ile Tyr Asn Thr Tyr Tyr Lye 495
490 495 Ser Ala @y Thr Thr Val Lye Tyr Phe Arg Pro Tyr

Ser Val Tyr Trp acm Antibody againsts(p polypeptide as claimed i ong

Tyr Ser Phe 515 [ REREFLY 3éZQo 1170 Ja%&néﬂi a complex as 5?&3&:6&’94
FACE 41 (PRI NTED PAGE 41)

+49 89 4705068; in clai /163?§8 ’10 28 #570; Seite 41/58

- 37 - BUDAPEST TREATY ON THE | NTERNATI ONAL RECOGNI TI ON OF THE DEPCSI T OF

M CROORGANI SM5 FOR THE PURPOSE OF PATENT PROCEDUREC
16. Antibody as claimed in claim 15,

: wherein
G it is @irected against the N-terminus of the amino
acid sequence shown in SEQ ID NO.2.

17. Pharmaceutical composition,

wherein
it contains a DNA molecule as claimed in ona of the
claims 1 to 5, a polypeptide as claimed in one of
the claims 8 to 10, a polypeptide complex as
claimed in claim 11 or 12 or an antibody as claimed
in claim 15 or 16 as the active substance,
optionally together with common pharmaceutical
auxiliary substances, diluents, additives and

[; carriers.

18. Use of a pharmaceutical composition as claimed in
claim 17 for the diagnosis of a Halicobacter pylori
infection.

19. Use of a pharmaceutical composition as claimed in
claim 17 for the production of an agent for the
pravention or treatment of a Helicobacter pylori
infection.
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Ti i bi ngen _ RECEI PT I N THE CASE
OF AN ORI G NAL DEPCSI T issued pursuant to Rule 7.1 by | NTERNATI ONAL

DEPCOSI TARY AUTHORI TY ldentified at the bottom of this page 1.

| DENTI FI CATI ON OF THE M CROORGANI SM i dentification reference given by the
Depositor: Accessi on nunber given by | NTERNATI ONAL DEPCSI TARY
AUTHORI TY DH5[ err] (pM n2) DSM 10007 IL. SCIENTIFI C DESCRI PTI ON ANDY OR
PROPOSED TAXONOM C DESI GNATI ON The microorgani smidentified under 1. above
was acconpani ed by; (X) a scientific description (X ) a prposed taxonomc
designation (Mark with a cross when appl pggehger !!!. RECEI PT AND
ACCEPTANCE This international Depositary Authority accepts the

m croorgani smidentified under 1. above which was received by it on
1995-05-26 (Date t ¥a]l rsj S

VRS O Tho. i he PEGkAG %‘&#ﬁ?ﬁegl"hﬁﬁﬁs 155%%1&%% C%f.%ggﬁﬁ this

| nt er nati on EEposF?%??gQQEFR#iR%FQﬁ4:(GaPélﬁPEE#4§ﬁrﬂﬂdﬂ@e§O§FPPYaﬂnda
request to converantiBo®ikgi atpd irkap et pbngpspt ike Budapest Treaty was
received by [err] on (date of receipt OF request for conversation) V.

| NTERNATI ONAL DEPCSI TARY AUTHORI TY Nane : DSM DEUTSCHE SAMVLUNG VON
signature(s) of person(s) having the power to represent the M KROORGANI SMEN
UND ZELLKULTUREN GVBH I nternational Depositary Authority
or .of authorized official(s): Address: Mascher oder We 1b D. 3 124

Br aunt gchwsi g [err] Date:
1995- (.31
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international depositary authority was required [err]

17: 49 1998 AT 533- 0694 PAGE 42 (PRI NTED PACE 42) ] Von: PA
VEI CKIVANN +49 89 4705068;

20/ 03/98 10:27; Jetfax #570;Seite 42158 - 38 - BUDAPEST TREATY ON THE

| NTERNATI ONAL RECOGNI TI ON OF Tl HE DEPCSI T 3&# M CROORGANI SMS FOR THE
PURPOSES OF PATENT PRPCEDURE | NTERNATI ONAL FORM Max- Pl anck- Institut fO
Bi ol ogi e Spemannstr. 34 72076 Tl bi ngen

VI ABI LI TY STATEMENT i ssued pursuant to Rule 10.2 by t he | NTERNATI ONAL
DEPCSI TARY AUTHORI TY identified at teip@hom of this page DEPCSI TOR

I'1. I DENITI FI CATI ON OF THE M CROORG/gMIf] ; Max- Pl anck-1nstitut
Accessi on number given by the fua \

| NTERNATI ONAL DEPGSI TARY AUTHORI TS A

Sﬂﬁ‘gﬁpnst r. 34

DSM 10007 72076 Tqgbi ngen Dat e of
the deposit or the tpgsnfergs NGl L PP¥ STATEMENT Tb
viability of the m croonp above was tested on 19 9
5- 05- 29 On that dafe RS (Spniviable () no
| onger viable IV. CONQ Y TEST HAS BEEN
PERFORVED ]
PsH
M HindIll
Au140
. Nrul P
C 7,6kb
sall '
Sphi Y TnMaxg
Fig. 1
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nature(s) of person(s) having the power to represent the M NI SMEN
UNP ZELLKULTUREN GVBH I nternational Depositary Authority of
auihorization official (s): Address: Masehergder Wec | b D 32124 Braunschweig
ie: 1995-05-31 Indicate the date of original deposit or where a new
defjosit or a transfer has been made, the nost relevant date (date of the
deposit or date of the transfer) .goap the iiames referred to in Rule
i2(a) (ii) and refer to the nost recenf vipbility test Mark with a cross
th@ applicable box. Fill in the inforng —mms-been requested and if the

; PR3 (sol d page) 07/94
' RAGE 43 (PRI NTED

PA 43)] Von: s +49
89 4705066; JE927198 10 27, Jet f ax 39 -
BUDAPEST TREATY OF THE | NEESRNATI ONAL RECOGNI TI ON OF ‘ Hindlll
M- NI SMVs FERRAHE Dl OWIM13 FP
Max- Pl anck- Institut fif&9Bi ol ogie Spemannstr. 34 72076 [ERR] ;
REGEI PT | N THE CBEEQ; G NAL DEPCSIT Isued pursunt to Rule D\BainRE
| NTERNATI ONAL DEPCSI TA# UTY indentified at the bottomof tis paﬁe
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DEROSI TOR: Accssi on nunber given by the i
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Hindiig
| Hindii
3
Hindlll
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OR PROPOSED TAXONOM C DESIGNATICN The m croorgani sm

Identified under 1. above was acconpani ed a scientific desription
(X) a proposed taxanom c designation (Mar mnth a cross where applicable).
|} RECEI PT ANBA @EEPT ANGES 8 o 4 @it 0" 8bn ! Hotuida A1y aRACRRES
t m croorgani smidentified under 1. above, Ich was received by it on
1905- 05- 26 (Eatehgf the original deposit) |V. RECEIPT OF REQUEST FOR

N\VERSI ON The m croorgani smidegyified unggr | abowﬁ)mas re%@'ved by %%IS
| it ernational Depositary Authority on (date of original deposit) and a
request to convepigiie Qi HITXKNRIEPLSELALOAST SEPOS! A EBIERFF VIR JBESAPRDNY 45
Tripaty was received by it jon.(dategjortecelpy;of rﬁﬂ“ﬁﬁFIﬂOUIGQWWQrQ'qnlle
| NTERNATI ONAL DEHQ@BRAR%.MMTH@RNiYLAHUBLALSLSFNﬁWﬁifﬁﬂéﬁ?ﬂ?F@ﬁﬁﬂdd“@dﬂgﬂNPG 5¢
Sijgpnature(s) of person(s) having the power to represent the M KROORGANI SMEN
UND ZELLKULTUREN GVBH 46 GAKSDELARELNADVTN. LNIhNNN@GGNEﬂGHnaNxﬂSQMQWSLLGAYP 93
~Aut hority or of authorlzed dffﬂdlalg % - Nidr ébs: .. | Mabehraddr Mg llblz: 11
D-B8124 |l uauuschwel g gt &TKAESLAGHLN TWWENENFﬂIéB@ﬁGNYBGQHQNLRaaayﬁNhnmax? 100

rehurea T rech vl o duthlspbEheR SERAREINS Bt Boni A Al 243
(PRTED prce 0] o e msscssspecaM AN A RGN R, 108

+49 89 47050688

T T T R il e BT s 19

S 149 DSIKTLSQNISKNIFQGNNNTTSQNLSNQLSELNTR“VYLTYMN SFLNA 197

192 NGTSSASGTSGATGSDGQTYSTQAIQYLQGQQNIL NNAANLLKQ 235
lo el stewsan l ‘ '-I: Io-l -ollo H H
198 NNQAGGIPQNNTNQAYGNGVTAQQIAYILKQASITNGPSGDSGAAAAFLD 247

-236 DE?LLE%F?SAVAANIGNKEFNSAAFTGLVQGIIDQSQAVYNELTKNTIS 289
. bl ) HE I R R T XY N e
248 AALAQHVFNSANAGN. . . . DLSAKEFTSLVONIVNNSQNALTLANNANIS 283

286 cSAv:sacInsNQANAVQG&ASQLpNALvﬁAQvTLDKINALNNQVRSMPQ 335
R | I B R [ R I B R O I Y IO
294 NSTGY(QV...SYGGNIDOARSTOL. . . LNNTTNTLAKVSALNNELKANPW 337

336 LPQFRAGNSRSTNILNGFYTKIGYKOFFGKKRNIGLRYYGFFSYNGASVG 385
| AN I T A ey
! 338 LGNFAAGNSSQVNAFNGFITKIGYKQFFGENKNVGLRYYGFFSYNGAGVG 387

(} 386 FRSTQNNYGLYT?GVGTDVLYNIFSRSYQNRSVDMGFFSGIQLAGETFQS 438
~ . AR ERRARENNR Pz PAEst 00t |
388 NGPTYNQVNLLTYGVGTDVLYNVFSRSFGSRSLNAGFFGCIQLAGDTYIS 437

436 ???DDPNVKLHGKINNTHFéFLFDFGMRMﬁFGKLDGKSN&HNQHTVEFGQ 485
_ O s D DR N N NN I Ny N
438 TLRNSS..QLASRPTATKFQFLFDVGLRMNFGILKKDLKSHNQHSIEIGV 485

486 vvfoY??f¥x5A?TTYTYénp¥svywsvéySF 518 61% similarity
"o et doWn LEVTITTIINL 4101
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Form DSM DP/ 9 (sol e page) 07/94 New Cl ai ns 1. DNA nol ecul e, which 9§2233¢-2
codes for a polypeptide wth the ability to adhere to human cells wherein
it conprises (a) the nucleotide sequence shown in SEQID NO. 1 (b) a

nucl eoti de sequence which corresponds to the sequence according to (a)

wi thin .the scope of the degeneracy of the genetic code or (c) a nucleotide
sequence which hybridizes with the sequences according to (a) or/and (b)
under stringent conditions. 2. DNA nol ecule as clained in claiml,
wherein at the nucleotide level it has a honol ogy of at |least 80 %to the
nucl eoti de sequence shown | cERTRFICAEE OF $ERIFDOATEONecCuUl e as clainmed in
claim1l or 2, wherein it codes for a section of the polypeptide and has a

| ength of at |east 15 .nucleotides provided that the DNA nolecule is not the
nucl eoti de sequence EMBL AC U22062 pos. 8813-8827 ( GTAGIGGTGGIGGTG) . 4.

DNA nol ecul e as clained in one of the clains 1 to 3 which is fused with (d)
t he nucl eoti de sequence shown in SEQ ID NO 3 (e) a nucl eoti de sequence

whi ch Corres%ondsS@bipﬁeFrieda Katharina Town

of WaldstraBe 45, 82386 Oberhausen, Federal Republic of
Germany

hereby certify that the attached claims are a true and
complete translation of the German into the English
language of the new claims of International Patent
Application PCT/EP96/04124 filed on 20th September 1996.

Dated this sixteenth day of March 1998

<
Signature of translator: OA—NN\“:fTZQ;::\

Sabine F.K.Town
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sequence according to (d) within the scope of the degenerac '
code or- -2- (f) a nucleotide sequence which hybridizes Iﬂ“mﬂgmﬂm‘['““'
sequences according to (d) or/and (e) under stringent conditkons. tb. m s =
Vector, wherein it contains at |east one copy of a DNA nolecul e as clained

in one. of the clains 1 to 4. 6. Cell, mwherein it is transformed with a
vector as claimed in claim5. 7. Pol ypepti de, wherein it is coded by a
DNA nol ecule as clained in one of the clains 1 to 4. 8. Pol ypepti de as

claimed in claim?7, wherein it conprises (a) the am no acid sequence shown
in SEQID NO 2, (b) an am no acid sequence which is at |east 80 %

honol ogous to the sequence from (a) (cWewmrnckmim® aci d sequence which

i mmunol ogically cross-reacts with the sequences according to (a) or/and
(b). 9. Pol ypeptide, as clained in claim7 or 8

1. DNA molecule, which codes for a polypeptide with

the ability to adhere to human cells

wherein

it comprises

(a) the nucleotide sequence shown in SEQ ID NO.1

(b) a nucleotide sequence which corresponds to the
sequence according to (a) within the scope of
the degeneracy of the genetic code or

(c) a nucleotide seﬁuence which hybridizes with
the sequences according to (a) or/and (b)
under stringent conditions.

2. DNA molecule as claimed in claim 1,
wherein
at the nucleotide level it has a homology of at
least 80 % to the nucleotide sequence shown in
SEQ ID NO.1.

3. DNA molecule as claimed in claim 1 or 2,
wherein
it codes for a section of the polypeptide and has a
length of at least 15 nucleotides provided that the
DNA molecule is not the nucleotide sequence EMBL AC
U22062 pos. 8813-8827 (GTAGTGGTGGTGGTG) .

4. DNA molecule as claimed in one of the claims 1 to 3
which is fused with
(d) the nucleotide sequence shown in SEQ ID NO.3
(e) a nucleotide sequence which corresponds to the
sequence according to (d) within the scope of
the degeneracy of the genetic code or



wherein it is capable of adhering to human cells. -3- 1
conpl ex; containing at | east two pol ypepti de conponents WnF Hlﬁmmmﬂ)q Eﬂl
conponent is coded by a DNA nol ecule as clainmed in one of.

and wherein the second conponent is coded by a DNA nol ecul e which conpri ses
(d) the nucl eotide sequence shown in SEQI$® NO 3 (e) a nucl eotide sequence
whi ch corresponds to the sequence according to (d) within the scope of the
degeneracy of the genetic code or (f) a nucl eotide sequence which
hybri di zes with the sequences according to (d) or/and (e) under stringent"
conditions. 11. Cbﬁﬂ]exaanucleobmdelseqhannelﬁhlwheh@hrndmzeﬂunmth

conponent conprises (a d 4 (b) an
anrﬁo acid sgguence &h?cﬁﬂ§33§§ﬁgg§8F §8§E§§%§Io %r§%§%Ji1 nce((;)
(c) an anmino acid sequen%@dﬁnléhrinﬁﬁnﬁlngéétﬂ?néﬁoss reacts with the

sequences according to (a) or/and (b). 12. Process for the production of a
pol ypeptide as clained in one of the clains 7 to 9, wherein

5. Vector,

wherein

it contains at least one copy of a DNA molecule as
claimed in one of the claims 1 to 4.

6. Cell,
wherein _
it is transformed with a vector as claimed in
claim 5.

7. Polypeptide,
wherein

it is coded by a DNA molecule as claimed in one of
the claims 1 to 4.

8. Polypeptide as claimed in claim 7,

wherein .

it comprises

(a) the_amino acid sequence shown in SEQ ID NO.2,

(b) an amino acid sequence which is at least
80 % homologous to the sequence from (a)

(c) an amino acid sequence which immunologically
cross-reacts with the sequences according to
(a) or/and (b).

9. Polypeptide,'aé claimed in claim 7 or 8
wherein

it is capable of adhering to human cells.

T TG I TR T D T Y - e e e,




a cell is transforned with a DNA nol ecul e as clainmed in one e
to 4.or 'a vector as claimed in claimb5, the transforned cel !E‘Jmmmmwm“ml
under conditions in which an expression of the pol ypeptide pL ace and *
t he pol ypeptide is isolated fromthe cell or/and the cul ture supernatant.

-4- 13: Use of a polypeptide as clained inzone of the clains 7 to 9 as an

I mmunogen to produce anti bodies. 14. Antibody against a pol ypeptide as
claimed in one of the clainms 7 to 9 or against a conplex as clainmed in
claim10 or 11. 15. Antibody as clainmed in claim 14, wherein it is

di rect ed agai nan.t h®olypeptiides acdmglex,am no aci d sequence shown in SEQ ID

NO. 2. 16. Pharnmaceut] . o l?hﬁf R t Al a | ecul e as
clainmed in one of t#g gaéf'?ﬁ'srﬂ%%%_%&sa po &;ﬁgebpwfﬁsﬂc%ﬁr%%%ne of the
claims 7 to 9, a poWhexstinidhsorfiinst apnnanentd s eddadnbs0 DN or an
anti body as clai med g} fchAlldNaldt HaimedSin bhadd s Wl ans e @ptionally

together with common pharnmaceutical auxiljary substances, i% ents,
addi tives and carri &néd WPﬁrQiﬂaﬁﬂeefﬁﬂﬂﬂqnﬁ§§H94ﬁﬂt € R WA ned
in : molecule which comprises

(d) the nucleotide sequence shown in SEQ ID NO.3

(e) a nucleotide sequence which corresponds to the
sequence according to (d) within the scope of
the degeneracy of the genetic code or

(f) a nucleotide sequence which hybridizes with
the sequences according to (d) or/and (e)
under stringent conditions.

11. Complex as claimed in claim 10,

wherein -

the second component comprises

(a) the amino acid sequence shown in SEQ ID NO.4

(b) an amino acid sequence which is at least 80 %
homologous to the sequence (a)

(c) an amino acid sequence which immunologically
cross-reacts with the sequences according to
(a) or/and (b).

12. Process for the production of a polypeptide as
claimed in one of the claims 7 to 9,
wherein '
a cell is transformed with a DNA molecule as
claimed in one of the claims 1 to 4 or a vector as
claimed in claim 5, the transformed cell is
cultured under conditions in which an expression of
the polypeptide takes place and the polypeptide is
isolated from the cell or/and the culture
supernatant.
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phar maceuti cal conposition as claimed in claim16 for the pr

claim16 for the diagnosis of a Fbllcobacter pyl ori infecti (ﬂ jj
agent for the prevention or treatnment of a Helicobacter pylor& ﬁ! mO

- -

13. Use of a polypeptide as claimed in one of the
claims 7 to 92 as an immunogen to produce
antibodies.

14. Antibody against a polypeptide as claimed in one of
the claims 7 to 9 or against a complex as claimed
in claim 10 or 11.

15. Antibody as claimed in c¢laim 14,
wherein
it is directed against the N-terminus of the amino
acid sequence shown in SEQ ID NO.2.

16. Pharmaceutical composition,
wherein
it contains a DNA molecule as claimed in one of the
claims 1 to 4, a polypeptide as claimed in one of
the claims 7 to 9, a polypeptide complex as claimed
in claim 10 or 11 or an antibody as claimed in
claim 14 or 15 as the active substance, optionally
together with common pharmaceutical auxiliary
substances, diluents, additives and carriers.

17. Use of a pharmaceutical composition as claimed in
claim 16 for the diagnosis of a Helicobacter pylori
infection.

18. Use of a pharmaceutical composition as claimed in
claim 16 for the production of an agent for the
prevention or treatment of a Helicobacter pylori
infection.
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