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New adhesin from·Helicobacter pylori 

Description 

The present invention concerns the new adherence gene 
alpB from Helicobacter pylori and the polypeptide coded 
thereby. The gene, the polypeptide and an antibody 
directed against the polypeptide can be used to 
diagnose, prevent and treat a Helicobacter infection. 

The occurrence of spiral bacteria in the human gastric 
mucous 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
nega ti ve, spiral bacteria with an extremely high 
motility and the unusual ability of being able to 
survive in a strongly acidic environment (up to ca. 
pH 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 o~ Helicobacter pylori infection and the 
implications of this discovery already became clear 
within a few years. Epidemiological investigations by 
Taylor a~d Blaser (1991) showed that the H. pylori 
infection occurs world-wide and that ca. 50 % of the 
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pop'lllat1on are infected with this bacterium, the 

··'· 
··.infection rate beinq hiqner in the developing countries 
·than in industrialised countries. Furthermore it was 
observed that the probability of a chronic H. pylori 
inteotion increases drastically with increasing age. 
Hence the H. pylori infection is amonq the most frequent 
chronic bacterial infections of hwnans. 

Today it is known that the infection inevitably leads to 
the induction of a bacterial qastritis {type B 
gastritis) in humans. Moreover it is assumed that H. 
pylori also piays 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 
tumours of the ilnmune system 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 
healinq of qastric ulcers as well as of low grade MALT 
lymphomas (Sipponen and Hyvarinen, 1993; Isaacson and 
Spencer, 1993; Stolte and Eidt, 1993). 

A sequel of a long-term infection with H. pylori is 

atrophic ga$tritis, a deqeneration of the ~ucous, acid 
or pepsin-producinq calls of the stomach epithelium 
which has to be reqarded as a pre-cancerous lesion. 
Acoordinq to a statistic of the types of cancer which 
occurred world-wide most frequently in l9SO, gast~io 

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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between H. pylori infection and the occurrence of 
gastric carcinoma (intestinal type); both came to the 

conclusion that ca. 60 ~ of all gastric carcinomas that 

occur are probably due to a H. pylori infection 
(Parsonnet et al., 1991; Nomura et al., 1991). 
Furthermore investigations by Sipponen (1992) show that 
in =any industriali&ed countries more than 20 % of 
infected persons contract an ulcer of the stomach or of 

the duodenum during their life whereas this risk is 
neqliqibly small in persons with a normal gastric 

mucosa. This means that these frequent qastro-duodenal 

diseases must be regarded as infectious diseases and 

treated appropriately (Alper, 1993). A treatment Which 
eliminates a chronic a. pylori infection that is already 
present leads to a healinq of a gastritis, a gastric or 
duodenal ulcer or a MALT lympho~a. ~hua a prophylaotic 

treatment which prevents a H. pylori infection (e.q. 
iJDlllunization) as well as a treatment which eliminates a 

H. pylori infection that is already present can be uaed 

to treat these frequent qastro-duodenal diseases. 

Apart from some hiqher primates, humans were previously 
the only known natural boat for B. pylori. The 
relatively recent discovery that the do•estic cat can 
also be infected with H. pylori throws new light onto 
the question of transmission and a possible resel='Voir 
for theae bacteria outside the human organism. The 

occasionally successtul culture of H. pylori from the 

faeces of infeoted persons and the ability of the 

bacteria to survive for months in water support tba 

hypothesis of a faecal-oral transmission. Also direct 

oral-oral transmission is regarded as.probable on the 
basis of fa~ily studies. The infection usually occurs in 
childhood within the fa•ily, era•ped living conditions 

and a poor standard of hygiene oorrelatinq positively 
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with the frequency of the infection. 

After oral uptake the bacteria !ir$t reach the extremely 
acid stcaacb lumen (pH 1-2). Here the survival of the 
bacteria is made possible by the production of the 
enzyme urease which leads to cleava9e of the urea that 
is present and thus to a local neutrali2ation of the 
acidic pH value in the stomaeh. By means of chemotactic 
orientation and flagella-dependent motility the 
microorganisms then move into the bicarbonate-buttered 
mucosal layer of the antrum reqion of the stomach which 
is in faot their natural habitat. Here they are in a 
uniqlle ecological nich• which, due to the acid barrier, 
is accessible only to a few co•peting bacterial speciea. 
The microorqanisDs preswnably orientate tbamselves by 
means 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 motility in 
viscous mucous, the production of •ucous-modifyinq 
enzyaes and finally their microaerophilic way of livinq, 
these qerms are optimally adapted to the livinq 
conditions in this habitat. 

They· usually spend their ti•e in the deep crypts of the 
antrum reqion where they are protected from external 
influences such as e.g. acid, pepsin and also from 
medicines for their eradication such as e.q. 
antibiotics. Part of the population (ca. 20 %) is 
closely associated with epithelial cells especially with 
1nucous-producin9 calls. Under the condition of A gastral 
metaplasia i.e. the acid-induced formation of qaatral 
epithelium in the duodenum, the •etaplastic areas in the 
duodenum are •lso colonised which createa the 
prerequisites for the development of a duodenal ulcer 
(ulcua duodeni). A oo~plete exo~•tion of the 
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Helicobacter with the shed mucous is probably prevented 
by their ~bility to adhere so that the bacteria can 
persist fQr years, decades or even for a life time 
(chX'onic infection). 

Before the existence and the &ignif icance of H. ·pylori 
for ulcerous diseases was known, these were treated with 
so-called antacids or H2-receptor antaqoniets. These are 
substanoes which inhibit the acid secretion of the 
parietal c:ells of the stomach. Tl\e action of these 
pharmaceutical agents usually leads to a healinq of the 
ulcers but, since one of the causes of these ulcers i.e. 
H. pylori infection, is not eliminated by this. in most 
cases a re-occurrence of the ulceration (relapse) occurs 
after a short time period. 

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 
eredication of these germs is only ~chieved in 8 - 32 % 
ot the cases. The tre~tment apparently leads to a 
temporary suppression of the qerms but after 
diaoontinuing the treatment the infection flares up 
aqain in most cases. A long-term therapy with high dosea 
leads to an accumulation of the sUbstanoe in the liver, 
kidney and nervous system and has considerable 
neurological aide-effects (Malfertheiner, 1994). 

Since it bas been discovered that gastroduodanal ulcer 
diseases ar- infectious di$eases, one aim of treatment 
is to eradicate the pathogens by antibiotics. 
Monotherapy with various antibiotics (a.moxicillin, 
nitrofuran, furazolidin, erythro~ycin a.o.) has, 
however, tur~ed out not to be satisfactory since even in 
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this case eradication of the germs only occurs in 
o - 15 t of the oases. The most successful treatment is 
at present achieved by ~ combination of an acid blocker 
(Ompeprazol) with an antibiotio ·cAmoxicillin) whicb can 

lead to eradication rates of up to 80 ' (Malfertbeiner, 
1994). However, antibiotic treatment to eliminate H. 
pylori is not promising as a long-term. solution since it 
has to be assumed that the bacteria will rapidly de~elop 
resistance to the antibiotic5. 

There is therefore a need for new f onn~ of therapy to 
control a H. pylo~i infection and in pa~ticular for 

vaccines which are specifically directed against 
virulence factors of H. pylori. Virulence factors denote 
the properties of a pathoqenic bacterium which enable it 
to coloniae a particular eco1ogical niche in the body of 
the host and to multiply there despite the immune 
response and the unspecific defence mechanisms of the 
host organism. Knowled9e about virulence factors 
tberef ore aid~ in the better understanding of the course 
and mechanisms of an infectious disease. The most 
important previously examined virulence factors of H. 
pylori are urease, the flagella, the adhesins and the 
production ot a cytotoxin. 

Urease, an enzyine on the su~face of the bacteria is 

co~posed of two subunits (UreA, 26 kDa, UreB, 66 kDa) 
which constitute up to 5 % of the entire bacterial 
protein. urease cleaves the urea which occurs in small 
concentrations in qastric juice into ammonia and carbon 
dioxide. Accordinq to the current perception the 
bacterium surrounds itself with a cloud ot Amltloni• which 
leads to a local neutralization or the acid of the 
gastric juice. The extremely hiqh motility of the 
bacteria can be att~ibuted to the presence of polar 
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flagella which enable the bacterium to mov~ in the 
viscous mucous of the 9astric mucoua membrane and thus 
to reach the epithelial cell layer. The urease gene 

cluster (uraA - ureH) as well as the genes for th• 
formation of the flagella (flaA, flaB) were cloned in E. 
coli and sequenced and isogenic mutants were 
constructed. 

Approximately 50 - 60 % of all isolated H. pylori 
strains produce an 87 kDa protein, the so-called 
vacuolisin9 cytotoxin, whicn induces the formation of 
cytoplasmic vacuoles in in vitro cell cultures. The vacA 

qene which codes for the cytotoxin of H. pylori has also 

been cloned in the meantime and qanetically 
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 between the 
production of the cytotoxin and the development of 

qastric ulcers. 

Investigations on the adherence of H. pylori to 

epithelial cell lines in vitro show that the bacteria 

can bind to many cell lines ot 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 interaction between a bacterial adheain and a 

specific cellular receptor. 

Up to now several potential adhesins of K. pylori have 
been described and a qene (hpaA) which codes for a sa-
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call•d N-acetylneuraminyllactose-binding haemagqlutinin 
was cloned and sequenced (Evans et al., 1993). This is a 
prot_ein which is supposed to recognize a receptor 
containing sialic acid on the epithelial cells. The 
significance of this adhesin tor H. pylori infection is, 
however, controversial. other potential adhesins are 
either only characterized by their molecular wei9ht or 
their receptor binding specificity. These inclUde a 
63 kDa protein which appears to be homol09ous to the 
exoenzyme s of Pseqdomonas aeru9inosa an adhesin with 
ADP-riboayl-transferase activity. Furthermore it is 
suspected that there is a yet unidentified a4hasin which 
mediates a speciric binding to the Lewiab blood group 
antiqen of qastric epithelial cells (Palk et al., 1993; 
Dorin et al., 1993). 

Infection with H. pylori leads to a chronic inflammatory 
reaction of the gastric mucosa (gastritis)·. In addition 
a specific syste~io immune response to H. pylori 
antiqens is induced; the formation of secretory 
antibodies in the stomach (sI9A) has, however, not yet 
been indisputably clarified. As a result of the 
inf lamaation various immune cells ara present 1n the 
gastric mucosa and submucosa e.g. polymorphonuclear 
leuoacytes, monocytes, macrophages, lymphocytes and 
plasma cells (Blaser, 1992). In addition H. pylori 
activates neutrophils as well as monocytes and 
macrophages in vitro {Mai et al., 1991). Experiments 
with speeif ic antibodies and complement show 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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The host is not able to cope with the H. pylori 

infection under natural conditions. lt was therefore 

even more surprising that tbe urease, an essential 
virulence factor of H. pylori (see above), has great 
potential as a vacoine (US Patent Application OSSN 
07/970,996 Urease-based vaccine against Helicobacter 
Infection). 

In the Helicobacter felis / mouse model (H. telis is a 
Helicobacter species which naturally colonises the 
stomach of the cat and can also in~ect the •ouse) it was 

possible to show that oral vaccination of the H. pylori 
urease or the recoll\binant urease B subunit (rUreB) can 
protect mice aqainst H. felis infection (preventive 
vaccine) and can also eliminate an infection which is 
already present (therapeutic vaccine) (Michetti et al., 

1994; corthesy-Theulaz et al., Gastroantarol., in the 
press). A decisive factor in the oral vaccination wa• 
the use of adjuvants such as e.q. cholera toxin which 

among others appears to be 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 s&cretory genes from Helioobacter pylori 

is described wherein a mutant gene bank of H. pylori is 
set up with the aid of a tranaposon and this mutant 

collection is analysed for defects in adherence 

behaviour e.g. towards human gagtric epithelial cells. 
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In this manner it was possible to identify an adhesin 
gene denoted alpA and a polypeptide coded by this 9ena. 

While cloning the reqian f lankinq alpA located down­
stream a new adhesin 9ene from ff. pylori denoted alpB 
having the nucleotide sequence shown in SEQ IO N0.1 and 
a polypeptide coded by this gene having the amino acid 
sequence shown in SEQ ID NO. l and 2 were identified. 

Thus a subject matter of the present invention is a DNA 
molecule which co•pri$eS 
(a) the nuoleotide sequence shown in SEQ IP NO.l 
(b) a nucleotide sequence which corresponds to the 

sequence according to (a) within the soope 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 condition~. 

In addition to the nucleotide sequence shown in SEQ ID 
N0.1 and a nucleotide sequence corresponding to this 
sequence within the scope of the degeneracy ot the 
genetic code, the present invention also encompasses • 
PNA sequence which hybridizes with one of these 
sequences under stringent conditions. The term 
"hybridization" 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 hybridi~ation under st~inCJent conditions 
means that a positive hybridization signal i~ still 
observed after washing for 1 hour with 1 x SSC and 0.1 ' 
sns at ss 0 c preferably at 62"C and especially preferably 
at 6S"C, in particular for 1 hour in 0.2 x ssc and 0.1 t 
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sos at 55•c preferably at s2•c and especially preferably 

at 6&•c. The preaent invention encompasses a nucleotide 

sequence hybridizing under such washing conditions with 

one ot the nucleotide sequences shown in SEQ ID N0.1 or 

with a corresponding nucleotide sequence within the 

scope of the degene~acy of the genetic code. 

The DNA molecule accordinq to the invention preferably 
codes for a polypeptide having the ability to adhere to 

hlllllan cells in particular to human gastric epithelial 

cells. ln addition it is preferred that the DNA molecule 
according to the invention bas a homology at the 
nucleotide level of at least 70 t, particularly 
preferably of at least 80 %, to the nucleotide aequence 

shown in SEQ· ID N0.1. 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 lO NO.l code$ for a polypeptide of 518 amino acids. 
The amino acid sequence of this polypeptide denoted AlpB 

is shown in SEQ ID No. 1 and 2. An analysis of the 

N-terminal region of the amino acid sequence of Alp8 

suggests that the polypeptide has a classical 
prokaryotic siqnal sequence. A coaparison at the amino 

acid level between AlpB and the polypeptide AlpA 

described in tbe Cerman Patent Application 195 21 312.2 

whose ~mino acid sequence is shown in SEQ ID N0.3 •nd 4 

shows that 46 % of the entire amino acid sequence is 

identical in both polypeptides. The c-terminal par~ 
(amino ac:ids 341-518) even exhibits 66 % ident1ty. 

Defect mutants in the alpB gene which we:i-e produced by 

inserting the transposon TnMax9 at two different 
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positions on the alpB gene do not bind to tissue 
aectiona of gastric epithelial cells. Since a stable 
expression of AlpA was detected in these alpB •utants, 
the def eot in the alpB qena must be directly responsible 
for the loss of adherence of the alpB mutant. 

There is a functional connection between AlpA and Alp8 
in that Alp5 and AlpA can preswnably togethe~ form a 
oo~plex. Thia complex could be present as a 
heterodi»eric or/and •ultimeric aggregate Which is 
effective aa a functional adhesin. The los$ ot one 
subunit whetner AlpA or AlpB can already lead to loss of 
the function of the adhesin complex and thus tc 
adherence defeots of the bacteria. 

Therefore a further subject matter of the present 
invention is a DNA molecule which comprises sequence 
regions of the alpB gene and of the alpA gene that are 
fused toqether. In particular this is a DNA molecule in 
which the sequence defined above under (a), (b) and (c) 
is fused with 

(d) the nucleotide sequence shown in SEQ ID N0.3 
(e) a nucleotide sequence which corresponds to tha 

sequence aocording to (d) within the soope of the 
degeneracy of the genetic code or 

(f) a nucleotide sequence which hybridii.es with the 
sequences accordinq to (d) or/and (c) under 
stringent condition~. 

A pref er~ed example of such a fused DNA molecule 
contains one or aeveral sections from each of the 
adhesin genes alpB (SEQ ID N0.1) and alpA (SEQ lD N0.3). 
The lenqths ot these sections is preferably at least 18 
nucleotides, particularly preferably at least 30 
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nucleotides and •ost preferably ~t least 60 nucleotides. 

A further subject matter of the present invention is a 
vector which contains at least ona copy or a DNA 
molecule accordinq to the invention. This vector can be 
any prokaryotio or eukaryotic vector on which the DNA 
sequence aocordinq to the invention is located 
preferably under the control of an expression signal 
(promoter, operator, enhancer etc.). Examples of 
prokaryotic vectora are chromosomal vectors $uch as for 
example b•cteriophages (e.g. bacterioph~ge A) and 
extraohromosomal vectors suoh as plasmids, whereby 
circular plasmid vectors are especially preferred. 
Suitable prokaryotic vectors are e.g. described by 

Sambrook et al., Supra, chapters l to 4. 

On the other hand the vector accordinq to the invention 
can also be a eukaryotic vecto~ e.q. a yeast vector or 4 

vector suitable for higher cells (e.g. a plasmid vector, 
viral vector, plant vector). such vectors are for 
example descri~ed by Sa'IU>rook et al., supra, chapter 16. 

Yet a further subject matter of the present invention is 
a cell which is transformed with a vector acco~ding to 
the invention. In a preferred embodiment the cell is a 
_prokaryotic cell preferably a qram-neqative prokaryotic 
cell particularly preferably ~n E. coli cell. However, 
on the other hand the cell according to the invention 
can also be a eukaryotic cell such as a funqal cell 
(e.g. yeast), an animal or a plant cell. 

The invention also concerns a polypeptide which is coded 
by a ONA molecule according to the invention. The 
polypeptide is preferably capable of adbe~in9 to human 
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cells and comprises <-> the amino acid sequence shown in 
SEQ ID No.2 or (b) an amine acid sequence tb~t 
immunologically cro$s-reacts with. the sequence according 
to (a). 

The polypeptide according to the invention preterably 
has a homology of at least so % and aost preterably of 
at least 90 % to the amino acid sequence shown in 
SEQ ID N0.2. 

The polypeptides according to the invention are 
preferably produced by transforming a cell with a DNA 
•olecule or vector according to the invention, culturin9 
the transformed call under conditions in ~hioh 
expression ot the polypeptide takes place and isolating 
the polypeptide from the cell or/and the culture 
supernatant. In this process the polypeptide accordinq 
to the invention can be obtained as a fu5ion polypeptide 
as well as a non-tusion polypeptide. 

Yet a further subject matter of the present invention 
are fusion polypeptides which each contain one or 
several sections from the polypeptides AlpB (SEQ ID 
N0.2) and AlpA (SEQ ID N0.4). The lengths of these 
sections is at least 6, preferably at least 10 and most 
preterably at least 20 amino acids. 

Since the AlpB protein can f or11t a functionilllly active 
co~plex with the AlpA protein disclosed in 02 195 21 

312.2, the present invention also concerns a polypeptide 
complex which contains at least two polypeptide 
components the first component be~ng coded by the alpa 
sequence or a sequence derived therefrom and the second 
component beinq coded by th.e alpA sequence or a sequ•nce 
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derived therefro~ in p~rtioular by a ONA molecule which 
Coll'Lprise 

(d) the nucleotide sequence shown in SEQ IO N0.3 
(e) a nucleotide sequence which corresponds to tbe 

sequence accordinq to (d) within the scope ot 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 • 

The second polypeptide i.e. the AlpA component of the 

complex preferably comprises the amino acid sequence 
shown in SEQ ID N0.4, an amino acid sequence which is at 
least so .\ and preferably at least 90 t homoloqous to 
this sequence or an amino acid sequence which 
iJYQQunoloqically crass-reacts with these sequences. 

The polypeptide AlpB according to the invention or parts 
thereof can be used as an il!lmunogen to produce 
antibodies. The present invention therefore also 
concerns an antibody which is directed against a 
polypeptide aocordinq to the invention or a complex 
accordinq to the invention. The antibody is preferably 
directed against the N-tenninus e.g. the first 340 and 
in particular the f ir5t 250 amino acids of the amino 
acid sequence shown in SEQ ID N0.2. 

Yet a furtl'ler aspect of the present invention concerns ~ 
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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and carriers. 

The pharmaceutical composition according to the 
invention can be used on the one band to diagnose a 
Helicobactar pylori intection. The diagnosis at the 
nucleic acid level is preferably carried out by usinq 
hybridization probes which contain a DNA sequence 
Qocordinq to the invention that is specif le for the alpB 
gene or by amplification using DNA molecules according 
to the invention as pt'i1'1ers. At tbe 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 tight a Helicobacter pylori 
infection. For therapeutic applications the AlpB 
polypeptide or parts thereof option~lly together with 
the AlpA polypeptide or parts thereof ~re used to 
produce an active vaccine or the antibody is used to 
produce a passive vaccine. 

It is intended to further elucidate the invention by tha 
following e~amples and fiqures. 

!'ig. 1 shows a restriction map of the plasmid pMul40 
which contains the regulatory region and the 5 1 

end of the alpA gene (SEQ ID N0.3). The alp.A 
gene 1~ inactivated by insertion ot the 
transposon TnMax9 (see trianqle labelled 
TnMax9). When the plasmid is expressed an alpA­
B-lactamase fusion protein is obtaine.d. pMu140 

is the original clone from the mutant gene bank 
from which the adherence-defective H. pylori 
st~ain Pl-140 was obtained by retransfor~tion 
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and homoloqous recombination. 

Fi9. 2 shows a restriotion map of the plasmid pMT5 
which contains a part of the alpA gene and the 
entire alpB qene (SEQ ID No.1). The origin ot 
replication orifct and the chloramphenicol 
transf erase gene cat0c trom the transposon 

Fi9. 3 

TnMax 9 were used for the selective cloning baOk 

of the mutated alpA qene locus and of the 
flanking alpB gene region. Res denotes the 
resolution site of TnMax9 and IR denotes the 
inverted repeats of the transposon. M13-FP and 
Ml2-RP1 denote regions which contain the 
sequences of Ml2-FO.RWARD and REVERSE s~quencing 
primers. The polylinker re~ion between the 
cloning sites sacl and stuI originates fr01ft the 
pla$mid pBluescript IX KS.· 

shows an amino acid sequence comparison of the 
adhesins AlpA and AlpB. (A) The sequence 
co•parison was carried out using the GCG p~ogram 
BESTFlT (Devereux et al., 1984) and covers tbe 
entire polypeptides AlpA and AlpB. Vertical 
lines denote identical a•ino acids; points sbow 
conserved amino acid substitutions. The degree 
of similarity or identity between both sequences 
is stated at the end of the sequence. (B) A 
siqniticantly hiqher deqree of identity can be 

seen in the c-te?"minal region cf both poly­
peptides {position 341-518) which is presumably 
responsible for the inte9ration of the proteins 
into the external bacterial mambrane. The c­
terminal region of five a:mino acids which ends 
with a phenylalanine (¥) is also typical which 

in the eaaa of a 5ecreted p~otein ot • ;ram-
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negative bacterium indicates an insertion into 
the external membrane (Struyvi et al., 1991). 

SEQ IO NO.l shows the nucleotide sequence of the 
H. pylori adherence qene alpB and the 

corresponding amino acid sequence. 

SEQ ID N0.2 shows the a~ino acid sequence of the AlpB 
adherence polypeptide fro• H. pylori. 

SEQ ID N0.3 shows the nucleotide sequence of the H. 
pylori adherence gene alpA and the 
corresponding aaino acid sequence. 

SBQ ID N0.4 shows the a•ino acid sequence of the AlpA 
adherence polypeptide from H. pylori. 

Example 1 

Construction of a H. pylori plasmid qene bank 

A plasaid gene bank of the chromosomal DNA of the H. 
pylori wild-type strain 69A was set up. For this the 
chromoso•al DNA was isolated from H. pylori by the 
method or Laying et al. (1992) and partially cleaved 
with each of the restriction endonucleases Sau3AI ~nd 
HpaII. subsequently the DNA fra9l1lents were separated on 
a p~eparative a9arose gel and trac;raents of 3 - 6 kb were 
eluted from the gel. These DNA fragments were ligated 
into the plasmid vector pkin2 whieh was specially 
constructed for this purpose and h~d been cleaved ~ith 
the restriction enzymes 8glII and ClaI, ligated (?4 
ligase) and the ligation mixture was transformed into 
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tba E. coli strain B 181 which i& a derivative of the 

strain HBlOl (Bayer and Roulland-Dua$oix, 1969) 

containing the lysogenea ~phages ACH.616 and had already 

been transfor~ed with the transposon TnMax9. In this 

process ca. 2400 indepandent transfor~ant$ were 

obtained. 

The E. coli strain DH5« containinq the ninimal ~ector 

pMin2 is deposited ii!lt the "Deutsche Sammlung von 

Mikroorganisme:n und Zellkulturen GmbH (DSM)", 

Mascheroder We9 lb, D-38124 Bt"aunschweig under the file 

numbar :i.0001. Th• J!:. ooli strain E 181 containing the 

transposon derivative pTnMax9 is deposited at the PSH 

under the file nunbe~ 10008. 

Example 2 

Isolation of H. pylori mutants 

In order to oarry out the transposon mutagenesia 10 
transf ormants were pooled in each case and mutually 

induced by whieb means a total of 190 pools each ~ith 

io-20 clones were treated turther. 191 ampieillin 
resistant E. coli plasmid clones were isolated from this 

mutcgenesis which carried independently mutated H. 
pylori genes. These 192 plasmids were isolated frolll E. 
coli and used for the retransform.ation of the H. pylori 
strain 69A. 135 H. pylori mutants were isolated from 

these 192 transformations which were presumably mutllted 

in genes which code for secretory proteins. The H. 

pylori mutant collection was then te~ted in a screeninq 

assay for ff. pylori mutants which had lost tbeir ability 

to bind to KatoIII epithelial cells. 
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For this the mutants ware labelled with FlTC and 
cultured for 1 hour at 37nc together with the epithelial 
cells. The test for adherence was carried out directly 
by observation with a fluorescence microscope. 2 mutants 
were found in this case (No. Pl-140 and Pl-179a) which 
showed a greatly reduced adherence. 

Both mutants also exhibited no adherence in the second 
adherence model, the tissue sections of human stomach. 
The H. pyloti wild-type strain as well as all further 
•utants also showed a stronq adherence in tnia model. 

~he plasmid pHul40 used to produce the mutant strain Pl~ 
140 is shown in fiq. 1. The plasmid pMu179a (not tJhown) 
was used to p~oduce the mutant strain Pl-119a. 

Independent transtorDlAtions of both plasmids in H. 
pylori 69A led to the identified adherence defect which 
proved that no secondary •utations had occurred in the 
bacterial chranosone but rather that the TnMax9 
insertion in the cloned adhesin gene led to the observed 
phenotype of the 'H. pylori lllutants. 'The mapping and 
sequencing of the genes of the plas•id clones pMul40 and 
pMul?9 inactivated by the transposon TnMax9 showed that 
both clones were the same gene; the transposon was only 
inserted at different sites. Since the coded protein is 
a lipoprotein i.e. a protein which is anchored in the 
membrane with a lipid anchor, the conesponding gene was 
denoted AlpA (adherence-associated lipoprotein A). our 
data f:roln comp\lter secondary structure predictions of 
me~hrane proteins and of certain conserved protein 
sequences at the C-terminus Of the protein (C-terminal 
phenylalanine; Struyve et al., 1991) argue in favour of 
an inteqral membrane protein incorporated into the outer 
~embrane of the gram-n&gative bacteria. 



' [ RECEIYED 93/Z9 17:•3 1998 AT 
Von: PA WEICKMANN 

S33-969• PAGE ZS (PRINTED PAGE ZS) l 
+49 89 4705068; 20/03/98 10:20; Jet1iJc #570;Se1te 25/58 

- 21 -

ldentif ication of the alpB adherence gene 

Durinq the genetic characterization of the AlpB qene 
loc~s the flanking genomic sequences were cloned in E. 
coli and aequenced. The cloninq of the downstream alpA­
flankinq region was achieved by back-clonin; the TnMax9-
insertion from the chrontosome of H. pylori. Chromosomal 
DNA of the mutant Pl-179a (see example 2) was cleaved 
with the restriction endonuoleases SaoI and Stul, the 
DNA fragments that were formed we:re circularised 
toqether with a sacI-HincII fragment from the polylink•r 
of the plasmid pBluescript II KS using T4 ligase and 
transformed into competent E. coli El31 cells which were 
selected on chloramphenicol. 

All transfor•ants obtained should contain the autated 
alpA gene and have flanking sequences since the 
replication and propagation could only take place via 
the origin of replication o~ifd inserted ohromosomally 
by TnMax9 and via the chloramphenicol resistance gene 
located on TnMax9. one of the recombinant plasl\ids 
(Fig. 2) obtained pMT5 was analysed further. 

Sequencinq of pMT!S and subolones constructed therefrom 
show that there was the start of a further open reading 
tra~e following tha alpA gene (67 nucleotides after the 
stop codon) which code tor a polypeptide ot 518 amino 
acids and was denoted alpB (SEQ ID N0.1 and 2). Based on 
the genetic or9anisation one can assume an aperon and 
alpA and alpB are presumably transcribed by a single 
promoter (polycystronic lnRNA). 
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The AlpB gene product has exactly the same number of 
a~ino acids as AlpA. An analysis ot the N-terminal 
region of the AlpB polypeptide sequence indicates the 
pre~ence oi a classic prokaryotic signal aequenee which 
indicatea a secretory polypeptide.· A comparison at tbe 
amino acid level between AlpA and AlpB shows a 46 ' 
identity ove:r the entire polypeptide. The c-tenainal 
part (amino acids 341-518) shows a 66 ' identity 
(Fig. 3). 

EXf!Ynple ! 

Functional connection between the adherence genes AlpA 
and AlpB 

In order to investigate a funotion&l connection between 
AlpA and AlpB, two TnKax9 transposon in~ertions were 
introduced at various positions in the alpB qene (pos. 
97 and pos. 1108) and transferred by natural 
transformation into the genome of H. pylori &9a. The 
correct insertion of the transposon into the H. pylori 
chromosome and tbus the inactivation ot the alpB g•na 
was verified by Southern Blot hybridization. 

The resulting alps detect mutants were analysed ro~ 
their ability to bind to qastric epithelial cells. It 
was fo~nd that both alpB mutants did not bind to gastric 
epithelial cells from tissue sections. 

The stable expression of AlpA in the alpB •utant could 
be proven by an immunoblot. This shows that AlpB is 
directly responsible for the adherence defect ot the 
alpB mutant. As a result of the structure prediction and 
the high hoDolpgy in the c-terminal region of bath 



[ RECEIVED B3/ZB 17: '13 1998 AT 
Von: PA WEICKMANN 

533-869'1 PAGE Z7 (PRINTED PAGE Z7) 1 
+49 89 4705068; 20/03/98 10:21; Jet1ix #570;Seite 27/58 

- 23 -

polypeptides one c~n assume that Alpa is also present 
inserted into the external bacterial me•brane and may ba 
able to form a complex with AlpA. This complex can be 
etf ective as a functional adhe:;in as a heterodimeric or 
multimeric agqregDte whereas the loss of a subunit, 
whether AlpA or AlpB, already leads to a loss of 
function of the adhesin complex and thus •ay lead to an 
adherence detect of the bacteria. 
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SEQUENCE PROTOCOL 

(1) GENERAL INFORMATION: 

(i) APPLICANT: 

(2) 

(A) NAME: Max-Planck-Gesellachaft zur Foerderunq der 
Wissenachaften e.v. Berlin 

{B) ROAD: Hotgartenstr. 2 
(C) Cl'l'Yi Munich 
(E) COUNTRY: Germany 
(F) POS~AL CODE: 80539 

(ii) NAM! OF 'l'HE INVENTION: New adhesin from Helicobacter 
pylori 

(iii) NUMBER OF SEQUENCES: 4 

(iv) COMPUTER-READABLE PORM: 
(A) DATA CARRIER: Floppy disk 
(B) COMPU'l'ER: IBK PC compat.ible 
(C) OPERATING SYSTEM: PC-DOS/MS-DOS 
(D) SOFTWARE: Patenttn Release #1.0, version #1.30 

(EPA) 

INFORMATION FOR SEQ ID N0.1: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 1557 base pairs 
(B) TYPE: nucleotide 
(C) STRAND FORM: both 
(D) !l'OPOLOGY: linear 

(ii) TYPE OF MOLECULE: genomic DNA 

(vi) INITIAL ORIGIN: 
(A) ORGANISM: Helicobacter pylori 

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

(ix) CHARACT!RIS'l'ICS: 
(A) NAMEJXE~: CDS 
(B) POSI,lON; 1 •• 1554 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO.l: 

ATQ ACA CM 'l'CT CAA AAA GTA AGA 1'TC T'l'A GCC CCT TTA AGC crA GCO 48 
Met Thr Oln Se~ Gln Lya Val Arg Ph• Leu Al• Pro Leu Sar Lau Ala 

l . 5 10 l5 

TTA AGC "1'TG AGC TTC M'r CCA GTG OGC GCT GAA ~ GAT OGCI GCIQ TTT H 
:r.eu Ser ~•u Ser Phe Alln Pro Val Gly Ala Glu Glu ,..P Oly Gly Phe 

20 25 30 
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ATG ACC TT'? CGG TAT GAA T'l'A GGT CAG GTG GTC CAA CAA GTG MA llC 1.;4 
Me~ Thr Phe Gly Tyr Glu Leu Cly Gln val Val Gln Gln Val ~ya Asn 

35 40 4S 

CCG GGT AM ATC AM GCC GAA GAA TTA. GCC GGC 'l"l'O 'n'A AAC 'rCT ACC 1512 
Pro Gly Lys lle Lys Ala Glu Glu Leu Ala Gly Leu Leu Asn Ser Thr 

50 SS 'o 
ACA ACA AAC AAC ACC AAT ATC AAT AT'r GICA GGC ACA GGA GGC AA1" GTC 240 
T~r Thr Asn Asn Thx' Aan Ile Asn Ile Ala Gly Thr Gly Gly Aeu Val 

li5 70 "15 BO 

GCC: GGG ACT TTG GGC MC CTT T1T ATG AAC CAA TTA GllC AAT 'l"l'C AT'l' 288 
Ala Gly Thr ~•u Cly Asn Leu Phe Me~ A•R Gln Leu Gly Asn Leu lle 

es 10 95 

GAT TTG TAT CCC ACT T'l'G AAC ACT AGT AAT ATC ACA CAA 'l'GT GGC ACT 
Asp t.eu Tyr P2:'o Tlu: Leu Asn Thr Ser Asn Ile Tht' Gln C:ys Gly Thr 

l.00 105 110 

ACT AAT AQT Gen' AGT AGT M't AGT GGT GG'l' GGT GCG GC:C ACA ace OCT 
~nr Asn Ser Gly Ser Sar Se~ Ser Gly Gly Gly Ala Ala Thr Ala Ala 

115 120 125 

336 

384 

GC'l' ACT ACT l\GC AAT AM1 CCT 'fG1' T'l'C CA>\ GGT MC CTG GAT C'l"'f TAT 432 
Ala Thr Th~ Ser Ailn Lya Pro Cya Phe.Gln Gly Asn Leu Asp Leu Ty~ 

130 135 140 

AGA AAA ATG GTT GAC 'l'Cl' ATC AM ACT TTG AGT CAA AAC ATC AQC AA.G 480 
Arg Lys Met Val Asp Ser Ile Lya Th~ Leu Ser Gln A$n Ile Ser LY• 
145 lSO 155 160 

AAT ATC: TTT CAA GGC AAC: AAC AAC A.CC ACC AGC CM AA'l' CTC 'l'CC AAC 528 
Aan Ile Phe Gln Gly Asn Aan Asn Thr Thr Ser Gln Asn Leu Ser Aan 

165 l?O 175 

~~~~~~~~~~~~~~~~ SH 
CJl.n i.eu Ser Glu Leu A•n 'Ttu:' Ala Sit¥ Val Ty~ Leu Tha:- Tyi- Met Alln 

180 185 190 

TCG TTC TTA AAC GCC AA'l' AAC CAA GCG GGT GGG ATT TM' CM AAC AAC 
Ser Pha Leu Asn Ala Aan A.In Gln Ala Gly Gly Ile Phe Gln Aan A&n 

195 200 205 

62t 

ACT AAT CAA GCT TAT GGA. AA'T OGG OT'l' ACC GCT CAA CAA ATC GCT TA'l' ''2 
'?hr Asn Gln Ala Tyt" Gly >.an Oly Val Thr Ala Gln Gln lle Ala TyT 

210 215 22C 

ATC CTA AAG CAA GCT TCA A'l'C ACT ATG GGC CCA AGC GGT GAT AGIC GGT 72C 
Ile Leu Lya Gln Al& sc~ lle 'l'bl: Met Gly Pro Se~ Gly Asp Ser Gly 
225 230 235 240 

GCT GCC GCA GCG TTT 'l'TG G.AT GCC Gel' 'l"1'A GCG CAA CAT GTT T'l'C AAC 71i8 
Ala Ala Ala Ala 'he Leu Asp Al4 Ala Le~ Ala Gln His Val Phe Aan 

245 250 25& 

TCC OCT AAC GCC GGG MC GAT TTG AGC CCT AACi G». 'l'TC ACT AGC TTG 816 
Ser Al• Aan Ala Gly Aan Asp Leu Se~ Ala ~ys Glu Phe Thr Ser Leu 

260 265 2,0 

ll'l'G CM AAT ATC GTC AAT AAT TCT CAA AAC GC~ TTA ACG CTA CCC AAC 864 
Val Gln Asn Ile val Asn Asn Ser Gln Asn Ala Leu Thr Leu Ala Asn 

215 280 285 
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AAC GC'l' AAC ATC AOC AA'r 1'CA ACA GGC TAT CAA GTG AGC TA'J' GGC GGG 912 
Asn Ala Asn Ile Ser Aan Ser Thr Gly Tyx- Gln Val se:r Tyr Gly Illy 

290 2J5 JOO 

AAT A'l'T GAT CAA GCG CGA '1'C'l' ACC CAA CTA T'l'A AAC JIAC ACC ACA MC 9' 0 
Asn lle Asp Gln Ala Arg Ser Thr Gln Leu Leu A&n Asn Thr Th~ A$n 
305 310 316 320 

ACT TN OCT AAA GTT AOC GCT T'l'G AA'? AAC GAC CT'1' »J\. CCT AAC CCA 1008 
Thr Leu Ala Lya Val Ser Ala t.eu ASn Asn C1u Leu Lya Ala Asn Pt'O 

325 130 335 

TOO CT'l' GGG AAT TTT GCC GCC GG'l' AAC AOC TCT CAA GTG AAT BCG TTT 105' 
Trp Lau Gly Asn Phe Al• Al• Gly Aan Ser Se:r Gln Val Asn Ala Phe 

340 345 350 

AAC GGG TTT ATC ACT MA A'l'C OG'l' TAC AAG CAA 'n"C TTT GGG GAA AAC 
Asn Gly Fhe Ile Tbr Lys Ile Gly Tyr Lys Gln Phe Phe Oly Glu As~ 

355 3GO 365 

MG MT GTG GGC TTA CGC TAC TAC GGC TT¢ 1'TC J\GC TAT AAC GGC CJCG 
LY• Aan Val Qly t.e~ Arg Tyi- Tyr Gly fhe Phe Sar Ty:r i\sn Gly Ala 

J7D 3?5 380 

1104 

1152 

GGC GTG GG'l'" AAT QCJC: CCI AC't TAC MT CAA GTC AAT 'l'TG CTC ACT TAT 1200 
Gly val Gly Asn Gly Pro Tb~ Tyr Asn-Gln Val Aan Leu Leu 'l'br ':yr 
385 390 3,, 400 

GGO G'l'G ooa ACT GAT BTG Cf'l' TAC AAT GTG T'l"1' A.Ge CGC TCT 'l'tt GOT 1248 
Gly Val Gly Thr Aap Val Leu Tyr Asn Val Phe Ser Arg Ser Phe Giy 

405 410 4i5 

AGT AGG MT C'J'T AAT GCO GGC T'l'C T'JT GGG GGG ATC CAA CTC GCA GGG 1296 
Ser A:rg Ser Leu Asn Ala Gly Pbe ~he Gly Gly Ile Gln Leu Ala Gly 

420 425 .UD 

GAT ACT TAC ATC AGC ACG C'rA AGA AAC AGC 'fC'l' CAG CTT GCG MIC AGA 1.lt4 
ASp '!'hr '1'y¥" Ile Se:r Th:r I.ell AJll Asn Ser Ser·Gln Leu Ala Se:r Arg 

4l5 440 445 

CC'l' ACA GCG ACG AAA 't"1'C CAA T1'C "t'1"G TT1.' GAT GTG GGC TrA CGC: A'TG 
Pro 'l'hr Ala Thr Lys Pbe Gln Phe t.eu Jilhe Asp Val Gly Leu :P.rg Met 

450 451 450 

1192 

MC TT'1' QQT ATC TTG MJ. AAA GAC TTG AAA AGC CAT AAC CAG CAT TCT 1440 
Asn Pha Gly lle Lau Lya ~Y• Asp t.eu Lys Ser His Asn Gln His Ser 
465 470 475 480 

ATA GAJ\. ATC GGT GTG CAA ATC CCT ACG A1''1' TAC AAC AC'r TAC 'l'AT AAA lUB 
Ue olu ll• Gly Val Gln lle Pro Thr :Ile Tyr ASn Thr 'l'yr 'i'yr t.ya 

•as •so os 
l'lCT GGC GOT OCT GAA CTG AAA TAC TTC CQC CCT TAT AGC GTG TAT TGO 1536 
Ala Gly CUy Ala Gl.u Val Lya 'l'yll:' Phe ~S Pro Tyr Ser Val 1'yl: Trp 

500 sos 510 

GTC TAT CGC TAC GCC TTC 'l'AA 1557 
Val Ty:- 13ly Ty:r Al.ii Pbe 

515 
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(2) INFOIUl.ATION FOR SEQ ID N0.2: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 518 aaino acids 
(B) TYPE: amino acid 
(0) TO'.POtOGY: linear 

(ii) TYPE OP MOLECULE: protein 
(xi) SEQUENCE DESCRIPTION: SBQ ID N0.2: 

Met Thr oin Ser Gln ~Y• Val Ars Pbe Leu Ala Pro t.eu Se:s: Leu Ala 
l 5 10 15 

Leu ser Leu Ser Pb• Asn ~ro Val Gly Ala Glu Glu Asp Gly Gly Phe 
20 25 JD 

rr~ Met Thr ~he Gly 'ryi' Glu Leu Gly Gln Val Val Gln Gln Val ~ya Asn 
\..,.i 35 •D 45 

·() 

Pro Gly Lys Ile Lys Alia Glu Glli Leu Ala Gly Leu t.eu Asn Sat- Th:s: 
so 55 60 

Thr Thr Asn Asn Thr Asn Ile Aan Ile Ala Gly Tbr Gly Gly Asn Val 
65 ?O ·' '15 80 

Ala Gly Thr Leu Gly Asn Leu Pbe Met Asn Gln Leu Gly Asn Leu Ile 
85 90 95 

Asp Leu ~ ~ro Thr Leu Asn Th:r Ser Asn Ile 'l'hr Gln Cys Gly Thr 
100 105 110 

'l'hr Aan Se:r Gly Ser Se:s: Sex Ser <Uy Gly Gly Ala Ala Thr A1a Ala 
115 120 l25 

Ala ThJ: 'l'hr Ser ~il Lya ':r:a Cys Phe Gln. Gly Asn Leu Asp Leu 1'yr 
llO 1JS 140 

Arg Lys Met Val Asp Ber Ile Lys Thr Leu Se+ Gln Asn Ile Ser Lys 
145 150 156 160 

ASn Ile Phe Gln Gly It.an AsQ Aau Thr Th~ Ser Gln Asn Leu se~ Asn 
lG& 170 1?& 

Gln Leu Ser Glu Leu Asn Thr Ala Ser Val 'l'yr Leu Thr Tyr Met Asn 
lSO 185 190 

Ser Phe uau Asn Ala Asn Asn Gln Ala Gly Gly Ile Pbe Gln Asn A.Sn 
195 200 205 

Th:r: Asn Gln Ala Tyr Gly Aan Gly Val Thr Ala Gln Gln Ile Ala 'tyr 
210 215 220 

Ile Leu Lys Gln Ala sei: Il.• Thr Mel: Gly Pro Se.r Gly Asp Ser Ol.y 
225 230 235 240 

Ala Al.a Ala Ala Phe Leu Asp Ab Ala Leu Ala Gln His Val Phe Asn 
245 250 255 

Sar .Illa A•n Al.a Gly Asn Asp Leu Ser Al.a t.ya Glu Phe Thr Ser Leu 
260 255 270 

Val a1n AO~ t1e Val Aan Asn Sar Gln Asn Ala ~•u Thr L•~ Ala Aan 
215 280 285 
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ASn Ala Asn Ile Ser Aan Ser Tlii- Gly Tyr Gln Val ser Tyr Gly Gly 
290 29& JOO 

.t.sn lle Asp Gln Al.a Arg se:r '?hr Gln Leu Leu Asn Asn Tbr ThX' Asr. 
305 310 llS 3~~ 

Tbi- Lau Ala t.y& Val Se:r: Ab Leu a..n. Asn Glu Leu I..ys Ala Asn Pro 
32s no 335 

Trp ~•u Gly Asn Phe Al.a Ala Oly Asn Se~ Ser Gln val Aan Ala ~ha 
ltO 345 350 

ASn Gly Phe Ile Thr Lya Ile Oly 'l'yk" Lys Cln Phe Pb• Gly Gl~ A:s~ 
355 360 365 

~y& Asn Val Gly I.e~ Az'g Tyr 'l'yJ:' Gly Phe Phe Ser Tvr Aan Gly Ala 
l70 37S 380 

=iy Val Gly Asn Gly Pro Thr Tyr Asn Gln Val Asn Leu Leu T~ "l'Y~ 
r.'. 385 390 395 400 
v 

Gly val Gly Tbr Asp Val I.eu ~¥~ ABn Val Pbe Ser Arg Ser Phe oly 
'OS 410 415 

sex- Arg sei: Leu Aliln Ala Gly Phe Phe Gly Cly Ile Gln 'Leu Ala Oly 
no 425 • · uo 

Asp Thr -rYr tle Ser Th~ Leu ~ AaQ Ser Ser Gln Le~ Ala Ser Arg 
435 UO HS 

Pro Thr Ala Thr t.ys Pbe Gln Pb.a Le\1 l'ha Asp Val Gly Leu Arg Met 
cso 455 460 

Asn Phe Gly Ile Leu Lys Lys Asp Leu tys Ser His Aan Gln His Ser 
46S 4'10 475 '80 

Ile Glu Xle Gly Val Gln Ile Pro Thr Ila Tyr Asn Thr ~ Tyr Lys 
485 490 49S 

Ala Gly Gly Ala Glu Val Lye Tyr Phe Arg Pro Tyr Ser Val Tyr Tr:p 
500 sos 510 

(i) Vol Ty2:' Gly Tyr Ala Phe 
&16 

(2) lNFO~TION POR SEQ ID NO.J: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 1551 base pairs 
(8) TYPE: nucleotide 
(C) STRANDEDNESS; ~oth 
(D) TOPOLOG~: linear 

(ii) 'l'YPi OF MOLECULE: genoaic ONA 

(vi) INI~IAL ORIGIN: 
(A) ORGANISM: Helicobacter pylori · 

(Vii) DIRECT ORIGIN: 
(B) CLONE(S): alpA 
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(ix) CHARACT!lUSTICS; 
(A) NAHl/~EY: CDS 
(B) POSITION: 1 •• 1554· 

(xi) SEQUENCE DESCRIPTION; SEQ IO NO.J: 

ATG ATA .AAA AAG AAT AGA ACQ CTG TT'r CTT MT CTA GCC CTT TGC GCT 48 
Ke~ Ile Ly& Lys Asn Arg Thi- t.eu Phe i.eu Ser Leu Ala Leu Cys Ala 

520 525 SlD 

AGC ATA AGT 'l'AT GCC GAA GAT GA'l' GGA GGG TTT '!'TC ACC enc GCaT "l"AT 516 
Ser Ila Ser Tyl" Ala Glu Asp Asp Gly Gly Phe Phe Thr Val Gly Tyr 
535 540 S4S 550 

CAQ CTC GQG CAA CTC ATG CAA CAT GTC C.>JI. AAC CCA GGC GGC GCT AAA 
Gln Leu Oly Gln Val Met Cln Asp Val Gln Asn P~o Gly Gly Ala Lys 

555 560 565 

14.4 

AGC GAC GM CTC GCC AGA GM CTT AAC GCT GAT G'?A ACG AJ\C AAC AT'? 1U 
Ser Asp Glu Leu Ala Arg Olu Leu A=s~ Ala Asp Val Thr Asn Asn Ile 

570 s~s SBO 

TTA. AAC AAC MC ACC QCA GGC MC ATP GCA GCG GCCJ '?'l'G AGT MC GCT 24D 
Leu Asn Asn Asn "rhr Gly Gly Aan Ile-Ala Gly Ala Leu Ser Asn Ala 

585 590 5515 

'l'TC 'l'CC CAA TAC C'1'T TAT TCG C1"l' TTA GGG GCT TAC CCC ACA AU CTC 281 
Phe sex· Gla 'l'yi- Leu. Ty"& Se: Leu :t.eu Gly Ala Ty~ Pro '?hr Lys Leu 

600 605 610 

AAT GOT AGC GA"t' GTG TC'I' GCG MC llCT CTT ttA AGT GGT GCG GTA QGC ~J& 
Asn Gly Ser Asp Val Ser Ala Asn Ala Leu Leu Ser Gly Ala Val Cly 
'15 62 D 625 SlO 

'?CT GOG ACT "l'GT GCG GCT GCA GGG ACG GCT GGT OQC .ACT TCT C'l"r MC 3 H 
Ser Gly Thr cya· Al.a Ala Ala Gly Th:r Ala Gly Gly Thx- Ser :z:.au Ailn 

635 640 ,,.~ 

>:.er cu 1'0C 1'CT "tQC M:C! OTT GCQ QQC TAT Tr,r.: T'l'l r.-rr. r:r:T 1,n~ T1'r. 
'J'hll:' Gln Ser '.l.'hr Cya Tbr Val All cay 'l'yr 'J'yr •rrp &AU l'.ro _..z l.d:I~ 

650 GSS 6&0 

ACT OAC AGG A'l'T T'l'A AGC ACG ATCGGiC AGC CAG ACT AAC 'l'AC GGC ACG UO 
Thr ~sp Arg Ile Leu Sar ~ Ile Cly Ser Gln Thr Asn Tyr Cly Thr 

665 610 615 

AAC ACC AA.T '.l'TC CCC! AAC ATG CAA CAA CAG C'l'C A.CC TAC 'l'TG AAT GCG 521 
Asn ~hr >.sn Phe Pro Asn Met Gln Gln Gln Le~ Thr Tyr Leu Alln Ala 

68D iBS 690 

OGG MT CJ'l'Q TTT '1"'l'T AAT GCG ATG AAT AAG GCT TTA GAG AAT AAG AAT 57E 
Oly Asn V•l Pbe Phe Asn Ala Me~ Aan Lys Ala Leu Glu Asn Lya Asn 
695 100 705 710 

GGA ACT AGT AGT GCT AGT GOA ACT AG'l" GGT GCG ACT GGT 'l'CA GA'l' (JG'f 624 
Gly Th~ Ser Ser Ala Ser Oly ~ Ser Gl.y Ala Tbr Gly Saio Asp Gl.y 

715 720 72~ 

CAA ~ TAC TCC' ACA CU. QCT ATC CAA TAC CT'l' CAA GGC CAA CAA MT '?2 
Gln Thr Ty'& Ser Tbr Gln Ala Ila Gln Tyr Leu Gln Gly Gln Gln Asn 

13D 735 140 
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A.TC TTA AAT AAC GCA GCG AAC' TTG CTC AAG CAA IV.T GAA '1'1'C ere "tTA 720 
lle Leu Asn Asn Al.a Ala Alln Leu Leu t.ys Gln Asp Glu Leu Leu Leu 

745 '150 755 

GAA GCT TTC: AAC TC'? GCC GTA GCC GCC MC ATT GGcii MT AAG GAA 'l'1'C 768 
Gl u Ab Phe Asn Ser Ala Val Ala Al• Asn. Ile Gly ABn Lys Glu »he 

760 755 710 

AAT TCA GCC GCT TTT ACA GGT '1'TG G'l'G CAA GGC ATT ATT GAT CAA TCT ns 
Asn Ser Al• Ala Phe Th: Cly Leu Val Gln Gly Ile Ile Asp Cln Ser 
77S '180 785 790 

CAA GCG Q'l"f TAT AAC °"~ CTC AC'l' AAA AAC ACC ATT ACC GGG AGT GCG au 
Gln Ala val Tyr A&n Glu Lau Thx Lys Asn Thr lle Ser Gly Se: Ala 

795 BOO 80~ 

GTT AT'l' AGC GCT GGG ATA AAC 'l'CC AAC CAA GCT AAC GCT GTG CAA QGG 
val Ile Ser Ala Gly Ile Aan Ser Asn Gln Ala Asn Ala Val Gln Gly 

810 815 820 

CGC GCT AGT CAG ere ccr AAC Ge'? CT'l' TAT AAC GCG CAA GTA ACT T?G 
Arg Ala Ser Gl.n Lau l'ro Asn Ala Leu Tyr Aan Ala Gln Val Thr Lau 

825 830 835 

Slll2 

960 

OAT AAA A'l'C AA'l' GCG CTC AAT MT CAA GTG AGA AGC A'l'G CCT TAC 'l"l'G J.008 
Asp Lys Ile Aan Ala t.eu ABn Asn Gln·val A:rg Ser Met Px-c TVr Leu 

140 . . e4s aso 

CCC CAA TTC AGA GCC Goa AAC AGC CGT 'l'CA ACG AAT ATT T'l"A MC GG~ 105& 
Pro Gln Pbe lU'g Ala Gly ASn Ser Arg Ser Thr Aan Ile Leu Asn Gly 
855 8,0 B&5 870 

'l'T'1' TAC ACC AAA ATA GGC TA.'t ~ CAA 'l'TC T1'C GGG AAG AAA 1.GG .MT U04 

Phe Tyr Thr Ly• Il• Cly '1'yr Ly• Gln fhe Phe Oly t.y:s t.ys Arg Asn 
sis 880 BBS 

ATC GGT TTG CGC 'l'A'l' TAT CGT T'l'C 1"r:t' 'l'C'l' TA1' AAC GGA GCG MC GTG 1152 
Ile Oly Le~ JU"g '?yr Tyr Gly Phe Phe Ser Tyr Asn Gly Ala Ser Val 

890 895 900 

QGC 'l"1'T AGA 'l'CC ACr CAA AA'l' AA'l' GTA GGG TTA TAC ACT TAT GOG GTG 
Gly Phe Arg Ser Thr Gln Aan J\an Val Gly .t.eu Tyr 'l'hr 'l'yr GlyVal 

905 910 91& 

1200 

GGG A<:: GAT GTG 'l'1'G TM' A1C A'l'C TTT AGC CGC 'l'CC TAT CAA MC CGC l.248 
Gly 'l'h: Asp Val Leu "lyr Alln Ile Phe ser Arg Ser Tyr Oln Asn Arg 

920 135 930 

1'C'l' GTG GAT ATO GGC 'l"l'T TTT AOC GG1' ATC CM T'l'A CICC GGT GAG ACC 1296 
Ser val Asp Met Gl.y Phe Phe Ser Gly Xla CJln Leu Ala Gly Olu Thr 
935 940 945 JSO 

TTC CAA TCC ACG CTC AGA G~T GAC CCC AA"f G'l'G AAA T'fC CAT GGG AAA U U 
Phe Gla Ser Th~ ~eu A1:g Asp Asp Pro Asn Val Lys Leu His Gly Lys 

955 960 965 

ATC AAT AAC ACG CAC 'l'TC CAG TTC C'rC 'l'T'1' GAC T'l'C GGT ATG AOG ~'l'G 1392 
Ile Asn Asn Thr His Ph• Gln Phe Leu Phe Asp Phe Gly Mee Arg Met 

9'10 51'15 980 

Jt.AC TTC OQT AAQ T1'G GAC GGO AAA 'l'CC AAC CGC: CAC AAC CAG CAC ACG 1440 
Asn Ph• Oly Lys Lei.a Asp Gly Lys Sci- Asn Ai-g His Asn Gln His Thr 

HS 990 995 
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GTG GAA TTT OOC G"t'A GTG G'?G CCT ACG Att TAT MC ACT TAT TAC AAA 1488 
Val Glu Phe Gly Val Val V&l Pro Thr Ile Tyr Asn ~hr Ty~ '!'yr Ly• 

1000 1005 1010 

'l'CA GCA GGG ACT ACC GTG AAG TAT TTC CGT CCT TAT AGC GTT TAT TGG 1536 
Ser Ala Gly Thr ~h~ Val Lys Tyr Pho A~g Pro Ty~ Se: Val Ty: Trp 
1015 1020 1025 1030 

TCT TA't GGG TAT TCA 'l'TC TAA U 51 

Ser Tyr Gly Tyr ser Phe 
1035 

(2) INFORMATION FOR SEQ ID N0.4i 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 518 amino acids 
(B) TYPE: amino acid 
(C) TOPOLOCY: linear 

(ii) 'l'YPE OF MOLECULE: protein 
(xi) SEQUENCE DESCRIPTION: SEQ ID N0.4: 

Met. Ile Lya Lyl!I Asll Arg ~ Leu Phe "Leu Ser Leu Ala Leu Cys Ala 
l 5 10 15 

Sar Ila Ser Tyr Ala Glu ASp AllP Gly Gly Phe Phe Th~ Val Gly Tyr 
20 25 30 

Gln I.ell Gly Gln Va.l Met. Gln .bp Va.l Gln Aaln Pro Gly Gly Al• I.ys 
lS 40 46 

Ser Asp Glu Lau Ala Ai'g Glu Leu AIJn Ala Asp Val Thi' Asn Asn Ile 
50 SS 60 

Leu Asn Asn Asn Tbr Gly Gly Asn Ile Ala Gly Al.a Leu Se~ Am Ala 
65 70 ?S 80 

Phe Ser Gln Tyr Leu "tyr Ser Leu ~au Gly Ala Tyi- Pro Th~ Lys Lau 
85 90 95 

Asn Oly SH' Asp Val Se:r: Al& Al·n Ala Leu Leu Ser Gly Al.a Val Gl.y 
100 105 110 

Ser Gly Tb:r: Cys Ala Ala Ala Gly Thr Ala Gly Oly Thr Ser Leu Aan 
115 120 125 

"l'br Glia Ser 'l'hr Cy• Ttu:' Val Al• Gly Tyr TYr Trp Leu Pro Ser Leu 
130 13S l4D 

Tbr Asp Arg lle Leu Ser Thr Ile Gly Ser Gl.n Thr Asn Tyr Gly 'l'hr 
145 150 J.S! l.60 

Asn Thr Asn Phe ~o Aan Met Gln Gln Gl.n Leu Th~ Tyr Leu Asn Ala 
165 110 175 

Gl.y Asn V&l l'he Phe Asn .Ala Het: Asu t.ya Ala Leu. Glu A1n Lys Aan 
180 18§ l.90 

Gly Th:r- Ser Ser Ala Se:r: Gly Th:r: Ser Gly Ala "l'hr Gly Ser AS]i> Gly 
195 200 205 

Gln Tbi- 'lyr Ser 'l'hr Gln Ala Ue Glu Tyr t.eu Gln Gly Gln Gln Asn 
210 21& 220 
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Ile Lou Asn Asn Ala Ala Asn Leu Leu t.ys Gln Asp Glu Leu Le~ Leu 
225 230 235 240 

Glu Ala Phe Asn Ser Ala Val Ala Ala Aln Ile Gly Aan Lys Glu Phe 
245 250 255 

Asn Ser Ala Ala Phe TlU' Gly Leu Val Gln Gly Ile Ile Asp Gln Ser 
260 265 270 

Gln Ala Val Ty~ Asn Bl~ Lau Tnr Lys Aan ~h~ Ile Ser Oly Se: Ala 
275 280 285 

val Ile Ser Ala Gly Ile A•n Ser Asn Gln Ala Asn Ala Val Oln Gly 
290 295 300 

Arg Ala Ser Gln ~eu P~o A8n Ala Le~ Ty~ A&n Ala Gln val TIU: Leu 
105 JlO llS 320 

Asp Lya Ile Asn Ala Leu Asn Asn Cln Val Arg Ser Met Pro TyJ: Leu 
325 330 335 

Pro Gln Phe Arg Ala Gly Asr. Ser Ars Ser Thr Asn tle ~eu Aan Gly 
340 3"5 350 

Phe T"!(r Thr Lys Ile Gly Tyr Lya Gln Phe Phe Gly Lys Lys Ai"~ Asn 
355 360 365 

!le Qly LEu Arg Tyl' ~ Gly •he Phe Ser Tyr ASn Gly Ala Sor Val 
3?0 315 380 

Gly Phe Arg Ser Thr GlD Asu Asn Val Gly Leu Tyr Thr Tyr Gly Val 
385 390 395 400 

Gly Thr Asp Val Leu Tyr Aaz:a Ile Phe Ser Arg Ser Tyr Gl.n Asn Arg 
405 •10 415 

Ser Val Asp Met Gly Pho Phe Ser Gly Ile Gln Leu Ala Gly Glu Thr 
420 425 430 

Phe Gln Ser Thr Leu Arg' Asp Asp Pro Asn Val Lys Leu Bil Gly Lys 
435 440 445 

lle Asn AsQ Thr His Phe Gln Ph• Lau Phe Asp Phe Gly Met Arg M&C 
450 455 460 

Aan Phe Gly i.ys t.eu Mp G1y Lya Se:r Asn Arg Hie Asn Glln Hi• Thr 
466 410 •75 488 

Val Qlu Phe Gly Val Val Val. P~ Tbx- lle "l'yt' Asn Th:r Tyr Tyr Lys 
485 4,0 t95 

Ser Ala Gly ~:r: ThZ' Val t.ye Tyr Phe Arg Pro Tyr Ser Val Tyr Ttp 
500 505 510 

Ser Ty~ Gly Tyr Ser Phe 
515 
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DUPAl1l!S'r TllEA'N ON ·n II! ll\ITGRNA'r!ONAl. 
kl:OOGNrrJON OF TH£ Olll'Oliff Of MICtlOOlt_O.l\l'llSM~ 

fOlt 'fill! l'UIU•OSl!S 01; l'A'l't.!N'r 1111.0CCmUKI! 

Max-Planck-Institut 
f \1r Biologie 
spemannstr. 34 

72076 Tubingen 

I. ID~li'l'IPICA'l'ION Of Tiii! MICllOOl\CANISM 

INmltNA"llUNAI. llUkM 

ltECEll'l' IN ·rue CASH "'' AN UKIOINAL Ul!l'Wil'I" 
i11ucd twrSUlllll &u ltlll11 1.1 Ii)' 1hu 

IN'l'~ltNA'l'ION/\L Ul!l'O~l1'AftY t\lTOICJIU"fV 
lckm&ilW lit 1hs bollmn uf du P1f8C 

..._ •• hkn1illc11i1a11 ral'amaoo ~lvaa1 br die Pk1'0Sl'l'O&; Aaacssk111 11111abar 11lvc111 Ii)' lllU 
IN"l'WUfA'l'IONAL UW'OSl1'AllY AU11K>Rl'l'Y: 

DH Soi (pMin2) 
DSM 10007 

. 
11. SCl1iNTIPIC DBSCIUPTION ANO.OR. PlOPOSED TAXoNOMIC DESIONATION 

The 111li:tootaanlsm ldc:nlifi•4 under l. 1bovc wu acoomp111ic4 111: . 
(X) 1 1eleo1lfio. duarlp1lon 
(X) 1 pt0poscd &axonomic dcslpatlon 

(Mllrk wi~I • cio" wi111t applia1bk), 

m. IUlCSlJ>T AND ACCEPt'ANCI ..-
' °'•I 

This lniam1Uca11al D&pOli"'J A11&1,odty 11lCCpU lllO Aalcraor&llQISI\\ ldeuliDcd widier ·l. abovo, which was miolwd 'b)I I& 011 l 9 9 5 - 0 5 - 2 6 
(Dale oflhc ori;lnlll dcposil)1• 

. 
SV. J\BCEPr Ofl REQUEST FOR CONYDSICN . 
Thi ~ • .,.. kltAtl.W uadc:r l lboYC was net~ tly 11* Jntcn111iond Paposirtiey" Aullaorily oa -(d;iic of oriJlnal clcposil) IAd a JGCtllCll i.i cosw1111 lho orlalaal di:pasll lo 1 d11po1it 11nll11r lhc Dudapca Tr11al)' was rectind by It on 
[dall ar l&Clllpl of ~ll11Cliil l'ar COIW"Jlan). 

V. INTUNA1"10NAL. Dl!rOSITAJl.Y AUlliOlUTI' 

l'i!ll\IG; 1)SM-DEl11'SCHB SAMMLUNO VON Slgm1,11r11(s) ot pc11wi(s) bavq Uic power IO rcp1csca11 Ilia 
MIKJlOOll.CiANISMl:H UND Zl!WC.ULTUll&N OulbU luicmaliolllll t>cpll6Jmty t\111hur11y or uhwdiorllcil ttRici;d(s): 

Aililri:s1: M:isdMl:todct We:; U1 -P~Ulli4 Dra1111KllWlll -:boyt"c,A)- /A..~ 
. 0.: 199S·OS·3l 

; 
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BUDAPEST tlt.EATY ON TIU! INTERNATIONAL 
RECOO?-llTION OF THE DEPOSIT Of MICl\OOROANISMS 

FOR THE PURPOSES OF PA TENT PR.OCEDU~ 

Max-Planck-Institut 
f\:ir Biologie 
Spemannstr. 34 

72076 Tdbingen 

l. DEPOSITOR 

Nainc: Max-Planck-Institut 
fiir Biologie 

Adcln:11: Spemanns~r. 34 

72076 i;:t\bingen 

m. VIABIUTY STATEvtENT 

. . 

VIABILITY STATEMENT 
iUll'd p4111111m 10 Ruli: lOJ II)' Ole 
.INTERW. TIONA.l. DEl'OSITAR.Y AUTHORITY 
iclcalirmd 11 lhc boaam orihls pqc 

II. lDJ!NTIFICATION OF THE MICROOROANISM 

Aac:mion number given by 1hs 

INTERNATIONAL DEPOSITAlY 4unlOJUTY: 

DSM 1000? 

Dali '1f lhc deposll or 1111 ln!ns(cr': 
1995-05-26 

Tllc vlilbilll)' of lhc miCIDOl'ganism idenlif111d under II lllov1 11ras 1~11Cd Dn 19 9 S ~ 0 5 - 2 9 i • 

On Iha& da11. i.hil aid micr1»or1mlsm was 

ext villbl• 

"' 
c )) no loiip' vllblo 

·' 
IV. CONDmONS UNDER. WHICH 1HE VJABIUTY 11!ST tW BP&f PERFOiu.ED' 

V. fNTERNATIONAL. D£P0SrTAaY AUTHOlUlY 

N111111: DSM•DEUTSCHB SAMMl..UNG VON Si1nu11r1(•) or PCllOn(s) hllvil'll lhc pDwtt ID ICPfllClll lbl 
MIKlOOJtOANISMEN UNO Z!U.KtJLTUIU!N Oinbtt ltatcmilllonDI Deposit")' Au:horhy or or 111lbllrlzi:d ofnclalls): 

A.ddtcss: M~ch1rodc:r Wei Ill :b~y ~<-..I. v- ""t. .?4'(.. D•ll 124 Btldnlcb'Cil 

D111c: isasS-05-31 

llldical1 IM dais cir otiCinill dspmk or, whofc a aow dCflOllil or • lnlnSl"u has liccn mode, the ll*t scocna nlcvu' d;U (4111 at lhl new dap111il. or 
dall ot lhc: llMS(cr). 
'" 1111 uses s.t'crrcd IO II Rull 10.l(I) (II) .... (Ill), rcl"ct ICI the man RC81\I Yillllllil)' 1e1L. 
Mark with a Cl'OIS di. applilllblt 1MNc. 
Fill In ii 1llC lnl'olmaUon hm been NqUl:tled Md ·if IM ICS\llU or 1bc ldl wen: nesallw. 

F~rn1 PSM·BP/9 (sole po;c:) 07.194 

: 
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UUJ>Al1ES1' 1'1U!A'rY ON Ti IE INTnltNATlONAL 

IU!COOHITION OP Tl IE Dt;POSIT OF MICllOOM.OANISMS 
FOR. me rauru•osss OF M1GNT rl\oceou1u; 

Max-~lanck-Institut 
fllr Biologie 
Spemannstr. 34 

'72016 TUbingen 

I IOEN'l'lflCA TION OF THE MlCllOOllGANlSt.t 

IN'fGIU'IATIONAL POR.M 

~~EIPT IN"J'IU! CASE OF AN OIUOINAL Pl!l'OSrr 
iss11od p11rsuu1 &o Rialo 7.1 1t1 d.e 

INTERHA TIONAL Ol?l'OSlT A.R.V l\UTHOIUTV 
ldc:111ili1d •I Ilic llollom or 11Lls Pl\IC 

.-· 
lclei11ilica1i1111 retc1cncc glvon bf Ill• DSPOSJTOR: Acce11ic11111un1b11 1lv1:11 111 daD 

I lN'TnNATIONAL 0&110SITAl\Y A1/J,.IORl'N: 
El Bl (pTnMax9) 

DSM 10008 

u. SCIENl'lPIC DESCIUP'l'ION AND/OR PltOlamED TAXONOMIC DliSIGNA1'10N 

Tho 111ic:roorg1nl5111 ldc11lillad umlc:r I. *"'' was 1CCOll\p;11llcd II~: 

(X) I scic11UOt dosclip&lon 
(X) 11 proposllld lllXldll»lP~ dcillgi191iu11 

(MDfk with • CIOIS whca. ep~lc•ble). 

'i11. RECEIPT AND ~CCEPTANC£ 
....... 

ll1is l111&rnilloml Dcposil•I)' A11Uior1&.r ac:e.pll d1011i1cloorpn1- ldeAllrlllll u11dct L abOvc:, wllich wos received by le Oii 19$15-05-26 
(.Dale or Ille or1&i1111 deposi1)1• 

lV. RECElPT OF REQUEST PDR CONVERSJON . 
The 111icrooraanls111. idtina,i(icd undc:r 1 ldlo¥C \1411mlvcd "' ll1ls lnLClnllllonal Ocposilat)' Aull1ari1Y Oii 

(d:ua or ori&i11'11 dcpo1i1) and• raqucsl ID llllnVllfl &hr ori&iilill dcpGlll '°a dc:posil undi:r 1hc: Ducl11pesl Tre111y wu tel:lllvccl by I on 
(dillC O( ICCtipl of RQllC$1 fDI CllGYlfSlcNI), 

'I, INT£1\Nl\TIONAL. Dl?l'OSITAl\Y AUTliORl"JY 

N:1mc; l>SM·DUU'l'SCHE !L\MMLUNG VOH Siam11ur11(1) c.ir pl:IS\ll1l•> ll;avlna Ille llUWVf iu ri:prc111111 &I'll 
Mlt;ft.001\CIANlSMl!N UND ZEU.KUL.TUJU?H G11bli l111c::rai\li1N~ L)c:pOlilal)' A11~1orily OI' or IUlhorizr:d ull'1Cl1lls): . 

Addrc11: Mucl11'941r Wr:1 U» '-:b t;:~~· "1-H-
__. 

D·ll 124 Ds111111schwr:ta "h~ 
Dale: 1995·05-31 " 
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BUDAPEST TREATY ON THE INrERNATIONltL 
RECOGNITION OF THE DEPOSIT OF MICROOJtOl.NISMS 

FOR THE PURl"OSfS OF PATENT PROCEDURE 

Max-Planck-lnsticut 
f Qr Biologie 
Spemannstr. 34 

?20?6 Tilbingen 

I. DEP0$1TOll. 

Name: Max·Planck-Institut 
f 'C.\r Biologie 

A.ddtlSS: Spemannstr. 34 

72076 Tllbingen 
. 

JU. VIABIUTY STATSMENT 

INTERNA110NAL FORM 

. 

VIABILITY STATEMENT 
issued pursullAI UI Rull 10.2 bf 1111 
INTERNATIONAL D!fOSITAP.Y AUTHOIUTY 
ldonlin1CI al lhc boUflm of lhls pag~ 

ll. IDENTIFICATION OF THI! MICll.OOR.OANISM 

Ac;;sslon l'WAbel 1lv111 l>1 lbc 
Gn'ERNATIONAL DEPOSITAl\V AUTHORITY: 

DSM 10008 

D111 of the d11p0sil or lb&: nmlcr': 
1995-05-26 

The vl1blUiy of lbc mlctDOtganism id11111f11d under U abov~ was 1utcd on 1995•05•29 1 , 

On lhlll daic. &he •llicl mlcrootfanbm w1111 

(X)' vlilbtD 

( )) no IOfl&llt viable 

.._. ·~Y. CONPITIONS UNDER. WHICH 1HE VIABnnY TEST 'HAS llE£N PWORMEC1 

Y. INT.ERNA110NAL DEPOSITARY AUTHO!UTY 

N11tnc: OSM·PEUTSCHB SAMMUJNQ VON Slgn;nute(s) ar pcl1Gn($) bavills Ilia power Ill RpM•lll !be 
MIKl'lOOROANISMEN UNO Z&UJWLTUREN <imbH lmema11Dnal Dcposlwy MllhDrilY or or 1u&harlzcd off'icilS(s); 

AL1d1ess: Muchcrodst Wea lb- ::J> c.y~t.c.d'.r - ., 
0-31124 Braunsdlwcls ,1'4 "-"L 

Date: 1995-05-31 

IAdii=.14 lhc d:iM: or a1igfnal dcposlc er, Wbc,. a llCW depo1i1 ar 1 tronsr« has bci:n 111Vd1. Ille ftlOSl reecru rslcvanl dlllC (da&s of' Iha MW "'°'" ot 

111.u or II&• 1r1111rc1). 
In d.c c1sas ~(erred IO fn Ruic lo.2(1) (II) IAd (Ill). refer ID 11111 mon rtccnl viabilk)' t11s1. 
Mark wllh I UGIS lhc 1pplie ..... '*" 
Pill In if Ille lnrormalloa has been rc~utald and'. If lhe rc.sulis ohhe ies1 'llrttc nc111iv .. 

Form DlllM·llPlt (Sole PDJC) 01194 
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*CL MS*; 

Claims 

1. DNA molecule, 

whereia 
it comprises 
(a) t.ba nucleotide sequence sbown in SEQ IP NO.l 
(b) a nucleotide $equance which corresponds to the 

sequence accordinq to (a) within the scope of 
the degeneracy of the genetic code or 

(c) a nucleotide sequence whieh hybridizes with 
the sequences according to (a) or/and (») 
under stringent conditions. 

2. ONA •olecule as claimed in claim 1, 
wherein 

3. 

at the nucleotide level it has a homology of at 
least 80 i to the nucleotide sequence shown in 
SEQ IO NO.l. 

DNA molecule as claimed in claim 1 or 2, 
•herein 
it has a lenqth of at least 15 nucleotides. 

DNA nolecule as claimed in one of the claims l to 
3, 

wherein 
it codes for a polypeptide with the ability to 
adhere to human cells. 

5. ONA molecule as claimed in one of the claims l to 4 
which is fused ~ith 
(d) the nucleotide sequence shown in SEQ ID NO.J 
{e) a nucleotide sequence which eorresponds to the 
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sequence according to (d) within the scope of 
the degeneracy of the genetic co~e or 

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

6. vector, 
whereiu 

7. 

8. 

9. 

it contains at least one copy of a DNA molecule as 
cl~i•ed in one of the claims 1 to 5. 

Cell, 
Wherein 
it is transformed with a vector as claiaad in 
claim 6. 

Polypeptide, 
wherein 
it is coded by - DNA molecule as claimed in one ot 
the claims 1 to s. 

Polypeptide as clai~ed in claim s, 
wbar:e1u 
it comprises · 

(a) tbe amino acid sequence shown in SEQ ID N0.2, 
(b) an aaino acid sequence which is at least 

80 \ ho•oloqous to the sequence from (a) 
( o) an amino acid sequence which immunologicii.lly 

cross-react$ with the sequences according to 
{a) or/and (b). 

10. Polypeptide, as claimed in claim 8 or g 

wb•r•ia 
it is capable of adherih9 to bulnan cells. 
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11. Polypeptide complex, 
containin9 at least two polypeptide coaponents 
wherein the first component is coded by a DNA 
molecule as claimed in one of the claims l to 4 
and wherein the second component is coded by a DNA 

molecule which comprises 
(d) the nucleotide sequence shown in SEQ ID N0.3 
(e) a nucleotide sequence which corresponds to the 

sequence according to (d) within the scope o~ 
the degener•cy of the genetic code or 

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

12. Complex as claimed in claim 11, 
whe1:ain 
tbe second component comprises 
(a) the amino aoid sequence shown in SEQ ID N0.4 
(b) an amino acid sequence which is at least BO t 

homoloqous to the sequence (a) 
(c) a.n amino aoid sequence which ill\llunologically 

cross-reacts with the sequences accordi119 to 
C:• (a) or/and (b). 

13. Process for the production of a polypeptide as 
claimed in one of the claims B to 10, 
wherein 
a cell is transform.ed with a DNA molecule aa 
claimed in one of the claims l to 5 or a vector as 
claimed in claim 6, the transformed cell is 
cultured under conditions in which an exprasston of 
the polypeptide takes place and the polypeptide is 
isolated from the cell or/and the culture 
supernatant. 
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14. use of a polypeptide as claimed in one of the 

claims 8 to 10 as an immunogen to produce 

antil>Odies. 

15. Antibody against a polypeptide as claimed in one of 

the claims 8 to 10 or against a complex as claimed 

in claim 11 or 12. 

16. 

17. 

18. 

Antiboay as claimed in claim 1s, 

wherein 
it is directed against the N-terminus of the a•ino 

acid sequence shown in SEQ ID N0.2. 

Phatlnaceutical composition, 

wherein 
it contains a DNA molecule as claimed in one of the 

claims l to 5, a polypeptide as claimed in one of 

the claims a to 10, a polypeptide complex as 

claimed in claim ll or 12 or an antibody as claimed 

in claim 15 or 16 as the active substance, 

optionally together with collllllon pharmaceutical 

auxiliary substances, diluents, additivea and 

carriers. 

Use of a pharmaceutical composition as claimed in 

claim 17 for the diagnosis of a Kelicobacter pylori 

infection. 

19. Use of a phariaaceutical composition as claimed in 

claim l? for the production of an aqent for the 

prevention or treatment of a Helicobacter pylori 

infection. 


