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\I;?W.SE%/ 00727 Hel i cobacter pylori antigens and vaccine Jo '
cdnposi ti ons. - TECHNICAL FIELD _;5° The present inventiohfOS's wpy
provi des reconbi nant pol ypeptides which constitute ~ . Helicobacter :

pylori antigens, said anti genSENBANQERXPRECEBRBURES TOR surface of

both dividing (bacillary) fo I ' coid) fornms of

H pylori, and giving rise t%ﬁgggﬁxﬁgs%%§§cégﬁﬂé?g%%fﬁ§nucosal) producti on
of antibodies. The invention furthernore provides nucleic acid nolecules 10
codi ng for thehsai ebhyaolgﬁz_eagudtdlei&we?&iw&ul Ireda teacttar #nafthaltaet hgalrbs y-
conpri si ng such nudei ¢ id ol ec S. aid r | t :
polypeptig%s fﬁ@lﬁuﬁﬁﬂb(ﬁﬁnﬁﬁﬁ§(ﬁ%ﬁ;ﬁﬁgqgi% ﬁg°5§ﬁ§g?e?§ eéﬁ?&ﬁ?“&ﬁa for

t he maraifda dtafee RSFL Sl ard Yoo rgresietingiee omsi - Eieos Isubsitiagice s

pr ot eC_titve irrgune Intﬁrebﬁtﬁsggn&?zeag.?sié?%fSftéﬁﬂ%y'knéfs_es_td om}drs@ysﬁv[%%it-ne
conposi tions i ng sui.tabl.e or. ba rapeuti.c_an ro ic
ey SO B e sreasa FioneLaaRRIRan eI B B
Hel i cobact er pAsH i tWwensy-Eaper tyearhunmArticularput hgyethei nfeddednn.
several gastroiidenalshieeaseen §01@NhgatbPPs0E, which 8ast loagePelehel i um
by the bacterium. eads to_active %&ﬁlinnatjon and gr?gre?si%p

chroni ¢ gast ri¥HREOXAdn ROBF e SISFHIHRAN A TT sREBHSprdf St cBRFERSEY d&-
peptic ul cer dicmpassed 28nd otherisn areleparbizblynidegompesgdst ri Enmadesa, H.

pylori uses a JiRA{, 0it now isViféE&d}ﬁézé@CékPéé-d@?ﬂgYh&Hk%‘i‘}%iEa@fW?
conpri se several .adhesins

t . Whi ch .the bacterium assogi at.es with
Che mucus ana/ho SR TothphiRepratori atlny ! Byo BEaREts Al HEE 't o
neutral i Z t heswali dagnvhasnme ;krwh 30s chpoookpliyins, edzpgnes akilicatv-makes

the nucus ”Drﬁdﬂﬁﬁﬂkl and dioYOc8Rp36Ade, which may pose health con-
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cerns, are formed.

Enzymatic hydrolysis of substances operates on the
basic theme of cleavage of chemical bonds of the sub-i
20 stance. In general, preparation of hydrolysates in-
tended to be employed themselves as a consumable comes-
tible product, such as for nutritional purposes, or for
other uses such as flavorants or for preparation of
other products, or to be employed for obtaining a par-
25 "ticula; product fraction or fractions theréof'for such
or other uses, for example, is effected by incorporating
an enzyme preparation with an aqueous suspension of a
substance under conditions wherein, for process effi-
cacy, the substance is at least partially solubilized.
30 The selection of the enzyme preparation and other re-
agents is based upon the compositional chemical struc-
ture of the substance(s) to be hydrolyzed and by a de-
sired hydrolysate product Specification.
Use of sterile lactase enzyme preparations in pas-
35 = teurized or sterilized milk and milk products to break
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Despi te a strong apparent host immné__respgnse to H pylori, with
production of both local (mucosal) ‘as wel'l as systenm c antibodies, the

é . . : . .
pat hogen persists in the gastric mucosa, ,nornally for the life of the host
The reason for this is probably that the“spontaneously induced i mune- =~ 5

response s i nadffualetdle OIS os | PUBE FEed N8990, CRLNARS N0k AR
anti gens. n order to understand thes.pg;t9 ?ggg si.s and i myynol ogy
[

of H pylon No. 1 24f bt ohs knevps dfdgitat e "8 taéftiedd Lene
antigeni c struaizyne oprépasatifns hlawet eséearm emplpgedi duwl athet Ipbvagmas a
need for charagcteri zati. rf > A (lahke 1N and
secreted prot %eryglvﬁchl?{&lugt%'y %g’?{tegrelrdl_ gen q%gt%gggns??)q{]’{%\?&b@gen
shown to consth¥drE¥HAGmPTOFeiMSencBaFhEFBLArLYngln the ipgiustrdad be
useful for theehtigipsitarof pltepiyaoion andt | Ruthétianalacdind e flavorantof
vacci ne conposit i ons. 5 C gnj Ne. dpehn i yMY &), cqdes for
a 20 kDa recepét%dr%%?lnbd]ierllgpr-OdUCts'_'suggjr:]?tgbg{:l{:ﬁgc?? N ) e £5h q‘%

N- act eyl neur arffSiA T&ckbsBOBi ANRE 49959 | PRPPhEeRAEFat s nisince the by-BH) of

T-75p)é|72ri, hasdzlbﬂejo 5 8 Sﬁiwﬁhwb leé's Eéllﬁ@Scsfrﬁéd (31199§kr):éra3539t ati @l .tem~

, - : - . nocl onal .apti bodie agai_n nenbr ane

pr epar at i‘ons (ﬁeﬁ—?t‘bﬁﬁ ot & range ﬂgvgrﬂgegbd?sé%@dcbgoé[ ?r’_:rc’jml ir%b?o & al
(1995) J. CirB Wrerbbi sbous3l23grs3gyp that, ascpeted pWeddilmos, et
‘desi gnat ed HP3r 1, 1p6r pgeehedapplicat8énkPanpieheibn NO wo 9H)iCiy Mas
shown to be exposed on]rthe ) rfacelof .|tntdact acteria an? éo 55. have
properties li AT HET Ah°%thedfn stmited. UWERLer 2EFRIRER &F IS

t hreat ened, theeperysdoin ddle artinthakmenawmatic hydrolpsies | pér puwr- a
coccoid fpgm &é\;%gangpqs@iﬂhmiéa ctw.txe;értb M;sa_rﬂaltgﬁiés ilsesr%p&han 50°C, | >SS
sensitive to antibioti and other_anti-bacterja ents.. Circunstantia
30 evi dence* n?ﬁ%ea’f%f'[ he © Jprills('}}‘fr}1 rﬁagﬁﬁs bem%‘f'raoabgiﬂr‘jﬁgelocaoletcié&r?ml'
individual's imation geneéwalIprmay puatsilie yoliconeary oinad rdw wokect . An
ef ficient Vac%df@rolﬁsate pesaaetsi Qreshudikd hefed T grephehtian itgmye
response towards both the WO_96/ 3847? es s ,

PCT/ SE9B/ 00727-emperature and for a time at least s_uff1c1_e§_t to inac-.

coccoiM ad@ t heivate | the vedzymesf andpyseordf Sempe mSims @ndmuinegs to
probably only PEg¥St aphistelied2aRi8nl o Pl Q8119222980 HE ™RESHroduct
I nf ections, it is also inportant that the vaccine conposition wll

enhance protec?f®eCO™mOn. i mune nechani sms locally in the stomach. 5
PURPCSE OF THE | NVENT| €hle other hand, however, it is noted that the

age-0ld preparation of soy sauce from a koji avoids
25 microbiological contamination with a high concentration

of sodium chloride, but that, however, is not neces-
sarily now deemed desirable for health reasons and is

not, moreover, conducive for activities of many enzymes.
Other agents to inhibit microorganism growth also have

30 been employed, such as suggested by Kemmerer, U.S. Pat-
~ ent No. 2,180,637, and such as employed by Kikuchi, et
al., U.s. Patent No. 3,857,967, but the agents disclosed

are undesirable for food applications. _

. As compared with known microorganism fermentations

35 - or acid hydrolysis procedures, which have a limited



The purpose of this invention is to provide an antigenic H pylori 10

pol ypeptide which can be useful i.a. for eliciting a protective inmmune
response agai nst, and for diagnosis of, H-pylon infection. This purpose
has- been achi eved by the r econbi nant cloning of a H pylori gene
whi ch. expaodesy afeur faddanigws etihpr otesiul tartte puederts acisd reequence
of 1Nl s gene. nerallyg SR thé%:@ﬂ'&ltse%&fh%Jﬁet*ﬁ $18 AT an

publ i shed by ans in the.Jo acteri ol ogy,

" vol. 175, 674-B3. %ﬁé’\}éred \M’iFng‘ﬂ:He enzymat X’b‘g SATE e%q SFto
code for a 20 kdelly c¢mablest wakhsoeparsi hgl yny particydeny fsmhutdatet the
DNA nol ecud e aefﬁééyg betfa%lhaveant ‘vQ'h%’%‘?yOdéﬁ Jdroducts polypepsi dg with

0

a nol ecul ar wel g \é Eldels shown to
-be an anti gem%a’fa'?’o‘i‘b}r"# V\?\?%‘Fﬂ'?%catmns Wé%ér 8§§€8 APF1§LPRirns BV .
pyl on, also ineweccoéded otostht telxeelnxcttratunguch may bentlhehicalsei,s able to

nduce a micosal 83cULhcaS ArPEHAME | PG e, mpgfryieﬁaeng%m& host

measured as an §Uprodtict ion, peptide is
expressed by al3rhy Hy| BACBErafna F8§Fé&e5‘ﬁélz§nﬁ“@&€!5é§ 23 th
towards t1gs pienddnt dPpswt thé ogaanepey oift hn&qmomm@qgar)oqﬁelds of

e oret o | adhy LB BREEES dlealid s@egs,%g,fngbaq@al&gsgﬂféd%élgﬂgg}”9

t he gast ri c mucosa an_essen conser

i munogeni ¢ prepektinsg agge W%T%e‘iﬁﬂ BEWLi RN LE beS uSEREFaBAYh Fhe
the detection phlél, pykher itHactthes ea&e\/piﬂﬂorﬂs tioat t Bachapiasddureof ~ 30

vacci ne conpos %é8?| C|r¥ma pr‘\'{\%}?@%ﬁ v%&%gnogp% 0@{63&&( g)e Q@rm&yt I cal

formul ati on WI I've or era I Nuhe r esponse agai nst
such infek?i onases are relgrbeeRRgsfmw and not of great econom:.c value. .

PCT/ SE96/ 00727 A factor which impacts upon y:.eld of de's‘i'red pro-

h ' bel h di
e exper e gl gods, bE Bl A g d D LB R Bl
i nfection, sintedbshrial ofsea rrbn@‘ﬁmorm Shei bi)‘dy ﬁer cormeec i pradei n -

5 resul ts I@nsgﬁ@é et geh@hlahutyl ca}énfach&rtmtlczﬁof'cbbkeam' igE na ce.
Furtherm)£8

| ori S .an
i mmunogen act® 1é§a%11 Yi H‘EI g%&“‘SF mgh%éspldhsseuq?se%ﬁﬁ% 3gfipity
significant reandti speciféokbni sahe@moﬁfmerpyl"@rqtluvntm"oe vihiech wetke
infected with Ha ByLoit 1ozmarflseaﬁ:ua§ a0 ddPRit ARl Hubstlihte chemcaﬁRl EF

DESCRITO\IG:TE( ERAX\NV nde an arjl'f- Rstrlctlo nz g
pl asni d pAE1 cBRP Rgvede -yndegy ¥59 ntS S5t ‘iﬁl%/ o rl::n‘f:‘b’ﬂi'ng
the 29 kDa pol §peponse. intloiddoighapH and tempdire&tcs. theA@ahpulgd)n bliet he
structurapsgengceIheey0Cet | Whef rfigmk3 % the preparation cocktail
generally is predominant, and although situations are
known wherein two desirable activities of the enzyme
preparation may be sequenced 'such as by pH control, as
| disclosed in Gianna, et al., European Patent Application
30 Publication No. 0 320 717, the other enzyme(s) of the
preparation, which may be considered “impuritie‘s“', may
produce results and effects which may be competitive
with, or even at odds with, the desired effects and
results. For example, depend'ihg upon the substrate
35 and/or the conditions of hydrolysis, the "impurities”
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pronoter sequences are shown above the black bars indicating the vector.
Flg 2: Plasmid maps of pS860, pS861, pS862 and pS863. 20 Filled
arrows: - | ac operon promoter (Plac) or bagteri ophage T7 RNA

Pol ymer ase pronoter (T7pronoter). Geyfill: PCR generated 5'-end or 3'-
end of the 29mkipa dpsmmactTef momaborthebik atriayeslcr y peldn begamisratsarch Onay

pBR322 plas”‘gPEﬁEE'C@5h§9t9fi&%r‘reaé¥ions Faga, 8 E@@@ﬁt MH& mggochgepal

ant i bodi es on e col oni sat| on

B 8 Ther apEtEREESVEI Sfmihl SAEVBR BRVERSpFher PEPAPBIRARTSAERY KL RY ce.
WO 96/ 38475 thus inducing reaction inhibition beyond that which
PCT/ SE96/ Q072 tical 9z -
DISCLCSURE Z?ﬁédlﬂvENﬁ§§$CtEd base?hr&ﬁ”ﬁo&ﬁ%ﬂ%i;%E%crf%??énegﬁd in
particul ar i nt&8R8Sf-ol | owi ng exanpl es, the ternms "standard
protocol s" and "st gadarehhaneeedyrexesshafontsissll | nand  £inde cppbauetof

ol ecul ar ol 0BpRg Leghilduare A A AR Y G0k @%ongymes wBELEORE! S 2N

procedures fo rdi-nar ory
Sanbrook, J., desicadBe-E. F. H@mavwam dihe, attenpsgy) NEicseasss CPBAYRE A
Iaboratow rra@ttelpar%rtdolﬁd cob®l duRpr kg ﬂsﬁlfbﬂic#@b@lﬁatpl@teaﬁﬂ%% gehd

Spri ng Fbrborggggﬁﬁéﬁresents anchtéBananOQE%nt %%Q%ﬁtHFBhkglhnventlon

provides a re Whitéh g s seéquence
i dentical witROtorbe JUStI%%%%taﬂtHaFPyaélmﬂ4¥5QR}ak14%§4c@ﬁ%@teﬁhpylor

surface- eposedu@mlgsn it thhe pharmaaealaﬁer:am nﬁi@m;e,wbar e ghklat 29

kDa. 15 sai r e tig 9 L9 t he i nyention
has i.a. the tlve Y f8?F§§n g?ﬁpx€%§% %%er%néi? PREPOSES § QTan
adhesi n, L&hi chluos-enmxeteafntngf or $ueh cD$oD|aZz§t1|C@ﬁa(§let Hdegpasd cin the .

mucosa: 20 £ood fiévéﬁa&%péﬁﬁ$69aQQ1EhQa$QMV%Kbﬁﬁt@@tBogthdheglt
(baC|IIary) for

resti forns.of H
oyl ori St 194 anLYRE g tnt FobnRARE ] SEiTh Bbt RSELYLBA ¢ and
| ocal (nucosabpt conventional pricthaxiiganicim afie fhentasions or an achd is
conserved in alardaA gggstrains of H pylori; 25  * Anti bodies to the
29 kDa pgl pepti de Cross-react er

nb of :° _
differen 0%on-heli ﬁgfeﬁéctEﬁ?eaaQﬂrﬁMq§$%ﬁﬂ pEpRems., it ROk man
ti ssues, incl und:iqmgtmme dast industrissla, practices, paThécebakDa pal ypbeti de

is lipidated giymddtibistsidanskgbiongkky to employ greater amounts
of commercial-gfade preparations_to amplify the activity

of the dominant enzyme of a_given'preparation, as com-

25 = pared with what theoretically would be required for any
given set of processing conditions, and to carry out the
reaction for about 8 hrs to about 12 hrs. For example,
employing a greater amount of enzyme preparaticn_speeds'

_ up the reaction rate for any given set of conditions,
30 and in general, when subjecting proteinaceous substances
to a moderate degtee of hydrolysis to obtain a h&droly-

sate which has a broad peptide profile and which is com-

" prised of constituents having a molecular weight in ex-

. cess of 10,000 Daltonms, difficulties are not encountered

35 operating in this manner. |



modified. This feature of the pol ypepti de may be of inportance for 30
its immunogenicity and for its proper exposure on the surface of H.

pylori. It is known in the art that |i pi_g_nodi fication can be essenti al
WD 96/ 38475 _
PCT/ US96/ 00727 Varlous problems arise, however, when it-G-s desired

“for the lmmngéboglgﬁ? BT aPerides; of gagaf{, %%B@gts%l ggés%%l‘é%'bie

J.J. et al it ifo
It is a put atlﬂner vmutnﬂeht’eefappbﬂcaﬂﬁ@nébywbhéhtéh% anhwb,néégraét &E

is to be underrﬁ}dwl 1@' §6U|t‘?1a'5tpet3hé| pabB)ciknwInted i adha c?mqadafnt 5

H pylori to the e surface o gastr,jc nucosa an
t he est abli shrfftY %B gfﬁﬁan%’&”b‘? ﬁc‘% of P97 Rfecti JIFEEOW peptlr;lil fn a

preferred for rszzté’r&amagaj oiofiids i dee Jias are amolecadiad sewpiagride below
according to Qﬁ-?d&d Of‘?u §69a1%n§8 220, pd dE B 1D '\ngw%béqu 6”@‘%010

Sequence Listin S cribed_ in the Experinen Sect’i on, S
bel i eved t hat M Hns Pis 285 hSSEESed F\E) the Agta SES e?é UGk are
uncl eaved protwsefulhin ea peidei vasidtf7ofefredennda nsitgriali vee pppideaand

osition 8- r ol Ih er,
Bet :Ne;n ng | é@xﬂlagsep ?ﬁéﬂ&diﬂ? FRLHLE al ﬂ&e%ﬂ%ts §1PQHj19' 113 g@{l@c&

residue in poRIFFEDD mg?geSEQuPI})ERIE) Pﬂrﬁéé:ugﬁrArr&aFé?l"&ué:q“}Pltnr?e
sane position tlons and mm/mqns heer o imypilepte dle sacdoras nigh taogthe U Jssent’i on

s not to be Lifided no. s 019 Vylonds pskygg,@ﬂos r e acid

n
sequence | dent| ca e nmenti on tI ons Igl gg

or 4in the Sedﬂfe-’rﬁ,%d L#‘?&Y?\g genefallY R o Helq 1R Ss%‘b
pol ypeptimas Canid Yimggershid1l caduclisplddedures are S:Ldfreé:ldeﬂed)nso sTRid-

del etions, ' rsi go '

-nevert hel ess ﬁéﬁé?ﬁsgéﬁéﬂ ? %f?ﬂ%he \r,\%hg ?‘gggtthqq§5( I?Ja emcﬁlop}'epﬂ | de
according to tPR $hR etthen. h@l‘f{h ’fﬁo’b%‘?"-%‘i%se’}m%d-bsQ% ae |~°c\3b5c*tfaé4q cit a
25 mucosal espleyed amayysbenidiliutajnewhtspondkeagaienshakiespypydessn a

rmaal host {hecabldldy {£a VDL 88 2 AR e AL { PR RIEP G e 418

pol ypepti de i acilTary and coccol orns
[ ncl uded 2% thele®%ention are consequently polypeptldes the am no add 30

f\equlence of whi f,h L’ﬁoatoﬁﬁlﬁl Sﬁ%ﬂwmluwmﬁ&d-n&ef epablycet I@gstn&éé!&
hoTol 090uS, Aol ST RTBCAT SRNENYS UM AN Frdhntly

_ with hydrolysate 1solatxon procedures such as ultra-

filtration. Such proéedures include those disclosed in

25 Erikson, et al., PCT Patent Application Publication No.

WO 92711771, and in Nielsen, et al., PCT Patent Appli-

cation Publication No. WO 93/24020, for example, and an

al_tern'ative to separate isolation procedures has been

'proposed in Maubois, et al., U.S. Patent No. 4,427,658,

30 which discloses to employ an ultrafiltration membrane

reactor, which may be used in a continuous mode, to re-

cycle and further prdceSs a permeate. Maubois, however,

indicates that the ratio of enzyme concentration to pro-

tein concentration must be on the order of 8% to 15%.
35 o
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pol ypept i des neverthel ess have substantiagly the biol ogical activities of
t he 29 kDa pol ypepti de according to the invention.

| ncluded in the invemspniarktoagsbapepeiedesndnisiti 1d liengtels iofedatin edse 5

5 M no acl ggoq WlinalhsGQnT | 58; BNcLINYDO0AH CrRpl toRR . [Be : |

pol ypeptide according to the ihvention and retains the ability to ellcit an
i mune responseYasBPnsPreFeb9f ori tBacPREF AN n TR Hokt . ymatic

epi tope(s) canh?@r@l‘.?seﬂéedo&l.m Omoilleculerf oveigift farsd,omr plodt edasyowher e
the epitopg is_tu t .l,ner r_img{plg! gigal | i CAErhe

pol ypepti dg. Tﬁ%.p?gg%t %fr%galtli%oné%. ttﬁese epéljt Eggs d\%mc?ﬁ%ttg\e@bagfed h(;%rqf tlﬁoe
presence of hospcgenseatvdd i | Wbdiles 2bwdiits 8RPP ertdme sEgABAESIofthe 29

kDa pol ypepti dgmount of en@¥merayisageobtai nidigiafeiccosal sabongstiomdon

the epitopes of t. 29 ' tide is the production and
characterisati Sﬁsg?bﬁ%ﬁgg?o%gf’ectPngggghti bodi es binding to the

pol ypepti de, foll owBHebpresgsitnginyerpienp@soyjdes a Pracesspdycasn-

anal ysi's. 1ypnoglanak canl ybofido sy RuddeeadeBy sisiwiible to en-
nmet hods, such aS those

gegcrilbed by De Q_;t Grlotlgar(l%o% iin'J. | mungl . _
Met hods, vol . 38M#Ld§  Bydrolysis,i  BRrfifHlddectPr T4 1ARAMT on®PPovi des

an isol ated andtpocefiesthagbl ¢ingbles emplauyihignsineymee pidRArabbors at

nucl eoti de seqyencenS@eh B9 é Orwits 9! YaHBILe dptimizing d8ki NgEhabRyge I N a
preferred form of thf I, nvention, .tthe said nucleic gtg.ld . 'haﬁl ecule is

a DNA nol ecul e SRRTFERLAARI o SRFYMESE St St e F dBAERESI 22d1igh ydegrees | p

NO 1 or 350f bifie 9dquwdysdsLiand ngnhapeegdeconthielDE product npkrefile, .

according to tRag RYaHdA bapleyihg Rehdimddbidlr i §4éXes0 th8ignifi-
sequence shown

as SEQ I D NO or, 3 .Rather -the invention, encogpasses
PNA ol ecul e CRRFLRG. RBACRELEARINS U ks AT (OF | DR Ce Uil VARBREEL Bs,
insertions or itheerpressnt winventdver t émdbiss emotdeoply ypdiaiiddndrathag 30
substantialy the RiGBeAgMaaFantalyed, bl 41 %M@%prﬁmi ¢eeqdi ng
to the invy ntlor}. 't will be_known to-the.skilled rpi%rso t hat rr]-‘G and
T [err] C28ubsPift tTBnBOLGFRR3R0 ¥ ERE SRZ¥RALLR MY ALY SStjuBRBEYCEFe not
WO 96/ 38475 which are at least comparable with yields of prior pro- '
PCT/ US96/ 00727 ; ; 58" ; ual
! . en though 1 wags
in H pylori. fﬁg"éﬁﬁye&f f(ta;r g#@e S(la“ M/g.ﬁngEé ﬁBaRItC-).ltX gndegégf‘e P B | D
NO 3 is that SFOtiSMNGesE fkRanafesetododse IFRerasLYi BAPAREES dAi PEior
SEQ I D NO 3 haxta efizymaitdee hydddiy ssieneppasédsed.. The present inven-
25 tion thereby provides cost-reduction compared to prior
=7 | art enzymatic processes, since enzyme utilization is a,
// if not the, primary pro'ces_sing' cost concern when prac- -
ticing enzymatic hydrolysis.
In addition, one "may, in accordance with the pro-
30 cess of the present invention .m'anipulate temgerature
conditions of processing to enhance activity of an en-
zyme preparation and/or to mute or enhance activity of
enzyme "“impurities" of a preparation. 'Moreove_r, the
process of the present invention will enable use of en-

35 gzymes for manufacturing hydrolysates for food use which



5 Included in the invention are al so DNA nol ecul es whi ch nucl eoti de
sequences are degenerate, because of the genetic code, to the nucleotide
sequence shown as SEQID NO 1 or 3. Sine@-there are 64 possible codons,
but only 20 natural am no adds, .nost am no acids are coded for by nore
than one codonheT®itd fpgeyganer@ddddndy3s moprbeprdaRERMES ed of 2VRE2dNet i ¢
10 code is Wld idusntriialt hgeabkcalisewolsfl thieus betapprectampdrhhatet he

DNA Seqlﬂ%%ﬁ sehovvn in the Sequence Listing is only an exanple within
a large J &ef'i nite group of DNA sequences which will encode the
pol ypepti de Thedeferegetnabaesultsisare GHfRSHeENt Py, & herPARESt i ons

inC: udes atsdi S%:h%tr%?:tfélt@z@dC aei dhael e§:J|sﬂ1bsdtrate selscéptiblomto en- (@)
nucl eic acid nol ecul.es conmpri.sing a_nucl eat i seque ich i -

i dentical wit h,zYS'raL{lefbs_t d ric'élylsf/’-'g’si ' Far %te(‘)',c’lgapsi%?i OR(S'ES?B%- 1@7?38P1§'}E- 1572
in SEQ Mt oN@orpag siisi pichestRetRenceatFsenhyrloa probpinaceens acid
ol eC;JI etS_ gomréuﬁé&aa:eﬂucf.QOtHyf[Etoﬂ%fﬂéﬁi"CercaQa?t?erle' systelg_ym‘i!ﬂ'l Zighg t? _
a nucl eoti de sequence conpl ement ar e po e coding region o

a .DNA nol ecul e ® r&éﬁ neé'gzoyl'nf? (%5epaafv1'c?%‘?rghs%ggggi?oF°5 -hyd_mfyﬁb}qu_ i de
accordi nglt0o t lsmbsbheatteon,.eor &lle@avdnigortdie ysudmtinadleent modi fi ed '

form thereof and (C)rHlolfd foBfd ik MPAFCHLETLPTRE U £ ARy Cemprera~ aci d
sequence whi ch |s.deg§_r11%§$,e as a result of .the genetic code to a '

nucl eoti de seqidfe a¥f Rg Fhe (BFSEPRARE CarfPIRf ot Fodres?PBRT4 20°C
pol ypepti de acdaer cibapt odd e, iandemt ohemperathuast behat| yheqmesaiphiitl ic
modi fied {or m IHROM ittt cavkduirbdipho AERREL LAl tBRpLPNERELORS Sun
vect or whi cqnprl ses the nucl eig cid nol ecul e .according.to the
! vent i on138c FHRY, dte S Ragbehedr dedpip B tive. " ToBcBaRTasraal tional
PCT/ SE96/ 00727 benefits oft hengtbemndhydedly spAEmadee poa itlexb imdby  tthe
Budapest Treat y, \ide inventi,o%gcestﬂeon%gﬂgsl\f% 49&3%%\tageousl¥, i

vector according to the invention can al repli cabl e éxpressi on 5
vector which cd&iEeh i SicapdsmpesPiidd Ak (1he agseebiilds sange,
nucl ei c predfie mhbiy einl ehacpsydhophtid itcherdngeenti on. , | firbhe ahoestent
context thy terie to apout! PIAUA HBRES ddiAlndlRokeelOr ¢ ablgfo
replicate 1n a given type of host- ce Into which’is has been
i ntroduced. Ex@RAEIY bheledr d7r% vi rfhes substrate Jqpgium, however,
bact eri ophages,shmskd daptples mes-£ldidt hex. g.ecoffbbsiet | oandlOthusyeathw s.

eEhods kooun TIFEISEREY he 66! S4cL060, MR CLaBEMDINY ot o cHIGarC
i nvention can [REFEFHA yofe ARIRoRPYIL t HE G edLor abpyt 3051 C pARddhpugh
PAL30: 3, A 30:Hki glier NM¥KpYEhieddlare M precluded.

- In the context of this disclosure and claims, the
term "proteinaceous substrate” is intended to mean and
include i_rit_act proteins, i.e., proteins p_er se, and

- peptides. S ' '

30 In the context of this disclosure and claims, the
term "enzyme preparation” is intended to mean and in-
clude at least one enzyme in a stable form, such as in a
form of a 'dehydr'at';ed powder, or in solﬁti_.on or suspen-
sion in a liquid, generally an agueous medium, and the
35 o



15 Included in the invention is also a host cell harbouring a vector

accordi ng to the invention. Such a host cell can be a prokaryotic
cell, a unicellular ' eukaryotic gell or a cell derived froma

mul ticellular organism The host cell can thus e.g. be a bacteri al
cell such as afedm ©olintended awaldclfumsm;mnfled enzpeest, ALlvedl as
Sacchar onyces o) RRsd or Srmgg] i . 20 The
met hods enpl oyéédﬁli(éﬂé ec rf& % ct | on A ?.Ct or | nt?% te"Je14 host .

cel | are standard nEh&he vﬁqqt%ﬁ)v\ﬁ tot}hli)e ééﬁ PSHFRi &%y £haims, a |

reconbi nant DNAs¢@iiDels. enzyme preparasticdierisaspeténdéde tonveaahoand

provi des 8 Pr Ocr?éfuégrtﬂéf)d’@ﬁél 8929& Prggﬁratﬁghngphﬁ%l S octe]éjlréqﬂheabove,

said method conprfTsSing cultur g
expressi on vecmmr@@rm4m ap8vespanrfer thengrtionis-e- fungwhermﬁfsal d

polj_ypept | dg | Sadd Oﬂﬁeﬁénand alse rb89 aThii@ vied y@ppfnd@n and conven-l:he

medi um used to_grow t he A\ na ium

sui tabl e for t?\golb%\f" p’&%‘éﬁc"i« sﬁ?aéﬁfélg F&? n§§t"8§ any i erﬁéevee&ztyr'%e
descri bed aboveyepatatiompps opensidehedt toebe wae waighy dofest motcaidn-t ypes

| d ab
V\bStg g/ 334%6 d46n "Ri bPEIS: §4ML Ee o £ Os OPEd regpable vLPLs iy &idAtdh

PCT/ SE96/ 00727* membrane; i e, F146et n HA%Ing 10 043 1t BUSS cel | may be any
net hods known for stmhadditionpurpdseesgist Wiker haitirobdgahismsomndion DNA

The reconbi nangpores ar90|p\{:l%%léh'td€hﬁxﬂ§@5§ﬁﬂyﬁ¥ hepaehksolBY R Sesiet ed,
| .e. exported t%

. ngent on t type of
cell and the cbhp ggll bheo Ferg S%Fﬁélsecfﬁr 1ntende q" [ 1 tBtﬁ"‘yp tide
i's produckd mpraperamanllyas)ybem sebpedtednto h@sp;ow@re. includimpt

secreted by thgygeldot | tl:.ﬁ@i‘.eﬁe E&CQ\&%rs%d §¥s§E§Bé’ér d:eqrd%PEd%esrender
conprising cell dlsrugture chani cal neans son|Cﬁb|on or

honogeni zat i onm16F°B§7 BRz$hE: ARE oPPRARH %%?°ﬁb%ﬁ§df'b??5%’d ylncapable
purification. -bfi diséngt o devedepiaiged,reproditi ngr LNt ©noage mer 4 hing

pol ypepti de sheﬂhdsée tR28CRASd dik B oTRANERG gcmﬁm Jecyulacaﬁizgnpémpemé de, -
t he presegge of which ensure sEcret I on qQf the épﬁgéﬁa fromthe c€lls
|'

so that atl eaBFeBR2ZRGHPRY c¥AE CBr dSoriquWHi tor 9 niae dé Sexift RRES i s
15 secr et edthahowolad dc iHet wrtee nealseinwabhd rrRecheride-filtered gﬁrépﬂt-her

aspect of the hEYSHt?9”dé§c?188hy968&éde accordlng to the . invention
for use in therapy, use 1 n th |agn05|s of Helicobacter pylori

infection in a manmAP, thec| GERERX e RL aHRIFodissd osurs tmaﬁé&t’-@éfora

"sterilized system” is intended to mean and include
25 equipment suitable for carrying out enzymatic hydroly-
sis, ih'cluding but not limited to apparatus and appa-
ratus systems described below, which has been treated
with procedures, such'és with heat, U.V. or ionizing
_ radiation or irradiation and/or alcohol wash or other
.30 like sterilizing'procedu‘res' known in the art suitable
for obtaining an aseptic equipment cohditioﬂ. of
course, the sterile condition of the system elements
should be maintained prior to employing the same for
processing in accordance with the present invention, to
35 . _



20 prophyl actic vacci ne. Anot her inportant aspect of the

I nvention is a vaccine conposition for - I -nduci ng a protective inmune
response in a mammal, including humans, -9~ agai nst the bacillary and/or
coccoid formof Heli cobact er pylori. Such a 25 ‘vacci ne conposition

conprises an itmanegeantalposeflilet i wétanoumvwnf agd acceppedy pespitds as

defined above pﬂd@i‘@éqgarﬂi ﬂﬁﬂ?éd\?tébarﬁo Afvdie cHhddanation. POl ypeptide
conprising an |mmr}§tq:§1n|c epi tope, _or a nodified

pol ypept i de whi ch HEh hanya dbi KRy 08%%%% f)g%f%ctqy\ﬁéolyzabqe
i mMuni ty agai raiba‘tlednunﬁ)amxerbq)yﬂmatemfmtamrdmet evihl' i fpexe sfeavtnt 30
i ncludes, put 'rﬁ;J}féa;tJr?St 8&@983Peoggr ré%b%ftah'&%spoéN&eEEbQQe)ﬁh'a@%a%r-

post - . tran I ona

% {ﬂ,@s bel | eved t hat
~the 29 kDa  tageqiohei ﬁors qum%ﬂeﬁfé&n c? E)?g’ﬁﬁlté ebeir ucts.  As yp

96/-38475 illustrated further below, the present 1rR€E'v£ﬂ:‘cSi'6/ aG727
The vacci ne co o] onp, pt 9%4 q | Yo
accept abl e cargg)per %dr gchuen‘jf:dfgl'sl}g A r’rér’r%%% ogl caI y act | ve ant [ gens for

prophyl acti c meqm%umr@t@g@aqﬁwu o?‘é@$‘é%1‘l1¢?s ad®éht BdFe RAFTIRHR Iand
diluents pge vepplicumilioyt bosetskathedti Bet haeautt gdmdeinnclhede igy gin- 5

Poen formil o feided 2tbnEacThEE: Altar LIMVELEEd) of oyi 00N i 1]

‘based fornul atlons or enfterically coat owder OHTU|
vacci ne conpos?f i er® apr 9% i wnand yof ri?ﬁm@ed%ﬁf JRr iR nthe e fePm. In 2

~together with @&tﬂl@@p&ﬂy reﬂ@tbéa%ﬁbo@i@éﬂadﬂyaﬁﬁmwmmm&utors
delivery - Brésg %ﬁeﬁégs:i one " EokHSh 38 F2aBhent Of Tufh S PR (.
e.g. Rabihdvi cance@us substratES(1994) fséluaén@ardzeéyszéoﬁtm4)ororstbage,

attached to orcw@iéuieslutnhe set fortROLWERe ,MwhiehPheiAoyy Legiadad e or -
non- degr adabl e_nat ure. coul d _be _associ ated vmt live

attenuat ed bactRFYR® QF?Bgégtanlgmgabggggg CIRRCA T 13 RFRE % ST the
sane ki nd. enzyme mmanaﬁyeordeﬁsﬁsprcadeommq hdepensdentenvapnSethe on =

?el O\tf)v tﬁ VaCC'E?nal produe@Niye ctﬂﬁrtaaeq;a@f Chéﬂttéhther@V@ﬁdnfﬁlecanf@ﬁ used
or 0 era r ac 0SEes

COprOSItI%H 55? ’ﬁbn?oat I"%r?g“‘:tp Bﬁvgﬂﬁl %’f’é‘f%bf’g d"(frﬁ |§T’e’?%d to
any nmammal i an actdsa an exopepbapREeied I8 it henbmomm@dml ort ha

tonsillar, thecﬂ@ﬁéiyﬁeﬂ:béabgt eﬁaynsé employed(ﬁt’if%ér@{‘é'uié‘f geah&‘tﬁéf' ne),
t he rectal and nes fn be:

gi ven toget her® %\F?hn?‘g? Shg W’ﬁggé agp§'65?|%?eg]é1‘ﬂf’%hﬁt§°1 Or giufde
vacci ne can al splbpegtidespancglotanbye by smbloyvedeous, 25 -

i ntracutapgous or i gh{@MUSGT R redUicabiPinditad | ¥£ T @get Ilﬁreé’!ﬁth [ Bfen-
appropriate ad{;yggntfor hydrolyzing proteinaceous substances are car-
ried out most advantageously in a plurality of stages,

and the invention described above 1is employed most ad-

vantageously as a final stage. In gé,neral, in such

30 cases, a hydrolysate obtained by'proteolytically hy-~

drolyzing a suspension of a proteinaceous substance is

treated so that mesophilic microorganisms and spores

contained in the hydroiy‘sate are rendered non-viable,

- and in general, rendering the microorganisms and spores

35 non-viable is accomplished efficiently by heating the



An al ternative approach for creating an immne response agai nst the 29
kDa polypeptlde |s to use the approach known as "nucleic acid 30

vacci nation" or "naked DNA" vaccination-~1bt is known in the art that
injection into nmuscle of plasm d DNA encodi ng an antigen of interest can
result i n susthwdmeal yegiresst oa Genpled agniriegandantb gemet ameorsuHt imi dntmune
WO 96/ 3875 to render the hydrolysate devoid of viable mlcrooganlsms
PCT/ SE96/ 00727

response (see Ny SBH hovi THE ?eiFedsH§95?IY§@$8rBpe?obfe§°8#ed in a
adm ni st rat | omanner soatkaposisi btetasnshias peregritldlty mrds&hear, Whe a

“gene-gun“g V, t s. pf e I

(Bynan et 5. a%%éﬁ%% {ﬁﬁ%tr$&ﬁlls h?&r@fpg?& ifl aDgéeQQQE gg%% %3 ?%28 2.
5  Thus? %tmwclree.q;nzam‘v mw@%c@r-ﬂ.qﬂf%k&% ah@¥nt i on can be
expr essed | Xs pliagicdted@npibsvéy arhun tpbbeeﬁmlé&@écytﬁ)tl ey 16y -

This "naked DN&'o tre,ated Caﬂlet %J}&Aﬂsﬁé}@(kﬂégo 'Alyen o 1-glﬂyﬁpot ein

intradermal |y via ge It ope f - the expressed

will be expres%%d95§9R$E§1@Y C%ﬁﬁ!&ﬂﬂe@“%n°ﬁﬁe9ﬁn$%ﬁ% Sszﬂété&lhyzwm
trigger angi rmmxmlyswosf&eges, or ‘stdpgisequerddoo rdamiecivd e thergl e es
and vectors as rg'{ |119§.S 'bH %en a 1uBE‘?‘n‘£l:9“%fpa£€a9§ea£h§r O 458 dd)
therapy, in par rcu as a vacc her ‘aspect s of
the invention.%9he eRB% @¥ Bﬁéﬁ Rtiepei maychg woIr&égledut in acegwiangs ors

in the manuf ackile eﬁeC@rﬂéQilltel anRgdf SLy éi@apaeeéduﬂé opbgkaibeal mbove
di agnosi s of Fﬁlcobacter

|nfect|on are 0 h s .of the
Mvention, | EOWEVEE, She DX pl caeRall e el O if 1 Bp BRGS0y
pol ypeptibe ashvidfeligsis in acgppdencer witbditheedstoridof hydeplysis
pol ypepti de Whpﬁdﬂcé&iﬁé ne £t RheCapmbehtion2Qs  cdrd ileddUs®t PhOECtddifan~

I mmuni ty aga|n§£ fbggz%réggcﬁl nfﬁ %lonstert%fagnglugalm@uﬁgfture'.

of a conposition rea rop Faxi®
Hel i cobact er p§Y6¥¢1Y$ﬁ%x§¢Q9§ Such conpositions include in particular a

\éaCC: Ine CO”DS?' tionp&t g'xhhlﬂgea Wlf’ér?crs't&?tt'lmunrﬁﬂ’fﬁsﬁ??{iﬁl@taq%‘ﬂ'd\.sét §e1 i
aci |l ary, and/ or _coccoi act er 0 ncl uded 1 n

i nvent i onzﬁs at2b- ?’h@”g%ﬁ"dc L@é&f‘hﬁeﬂ’e ngﬂlﬁﬁ%‘f%% eo'#f’?f’tﬁ'é st3% il for
di agnosi s of Heei sppaetiéates! byi amef esiilked Simhthe daagnosthiec pidte sn-

Tg;ggfroﬁ prOvacggﬁgfé@ﬁﬁkéﬁ%é”ﬁdvantageousii‘f%fégﬁdﬁ¥lf§§3“éﬁﬁ%éfil N
a protective i rggbﬁ%s@‘é@afﬁ§Paﬁéch85a€téPsPensqn%pﬁda Tion,

sai'd net hod cosrpanse nginhenstauedusdmedisneri g talshewill be saappirenamml
an '”“Uﬂotgg'C@i&feéffSGﬁéM&lﬁQDUBBnOEh@ \¥upoiStion of the substance

providing the reaction substrate, partial solublllzatzon
of the proteinaceous substance may be effected by selec-
tion of pH cohditions_alone. For example, corn and corn
proteins and compositionally-similar substances, will be
30 found to solubilize sufficiently at a pH of from about 8
to about 9 for facilitating hydrolysis. On the other
hand, at least partial solubilization may be effected by
a proteolysis procedure at a particular pH, and wheat
gluten, and_compositionally—similar substances, will be
35 found to solubilize best with such a procedure.



WO 96/ 38475

PCT/ SE96/ 00727 - 13-

co‘rrposi tion as defined above. The term "4xmanol ogically effective

amount” is intended to nmean an anount which elicit a significant
protective Helicobathes,pykbei pespente, inveshien| | iechddest epaosEspgsori

i nfection 'n thb%Fﬁt ek yRMRL, Oihé)r%\t%'}tllteheh%'@i@l?f'!sﬂﬂ Igto%eaa&@eptabl e
5 mammal . Typl ca

I |
appr ox mat el y EXPEFATHCPBuB0RURE CaNFET AFAbVY-ALKFER: RALEI § ROOLEPITBITo 10

ng, of eszmeI qmepm‘rtatg.m ftos obbtéimdmi rewistataten, far appabtmenttel y
| ess than 100 [¢ %¢$ sterlle %EOQQB%QEeralF§?€h9£5t%§5b9nto caPrying
Anot her aspect of e rnventlio In vitro nosi s of

Hel i cobact er pyM&rithenfEEridR, PEQRBAREPng2aPTPESLP3GRR S EPPRARRERN™AY
pol ypepti de asbdef tpedtedoweith nal udragealpait oéniyme 2@rieParpalipmeptbde

whi ch part co A | e, e d
can op!tol onal | ;/n%bﬁlﬁique d and?gxﬁI c%of:ellloue1 pt%u%?ts | d suppoir’)%i/lp 5 gtof

15 di agnosi $eas® e@afééﬁﬂ)ih’ses?h’ébs%bbgd(ai’)u}&%‘hiaa?ﬁ| f¢% §§|e&' the
poLypePt|d©, solubllﬁﬁbﬂomﬂﬂ$tﬂuﬁfKi§the&%&ddeﬂpp@rproﬂebhyalboén-glUId
taken froma ct 0 i
body f1uid bi nd¥H§ t%reprgTraatlo é )obg?ﬁ% ﬂl{@ ?P&Eé)ggé ez?ééedghbgﬁrgﬁ
det ecting anti Bodi &seatment A the Ste’-’(lli_iﬁzmcleﬂh‘l(éd Pﬁﬁuﬁb&l§§o¢5éﬁﬂ=-

assaﬁ) met hods mht@h w1 Vel bakpowd o3@ sd reHdwe e - substrate iknryat -
anot her aspect .t Jwentd opep S £ 0
det ecti on of Heelrceo Vold (f)rf'ngﬁgct“ﬁocﬁ?m%ls% Jm{ £P£P§s such

conpri si ndsconﬁdmnkhl éﬁléﬁabql%fhﬂ%f? adyfrs i rréﬁho’dn‘é%u%k%?rplai f rhéét'25

above to be cargreddnaiit to effectWoud®, 3&k’discussed further below.
PCT/ SE96/ 00727

EXAMPLE I'—_I)?Al\ﬂﬂii tf‘ °'bl thT' ng §2¥n 3 ex‘jperse1 srseldo nt b P% éLE’ée ibaa sub-
pol ypepti de fr@hadte in accor@gpgg.w1th5proceduresLspcn%ggesea|ﬁgﬂﬁmrw,
vectors and gr oy heg@n@dy ORfplications noted above or in accordance"

20 with procedures such as disclosed in Melachouris, et

al., European Patent Application Publication No.

0 087 247. In any event, when the present invention is

employed as a final hydrolysis stage, the substrate,

i.e., a hydrolysate, to be so hydrolyzed is treated so

25 that mesophilic microorganisms and spores in the sub-

strate are rendéred'non—viable, and then, the substrate

is hydrolyzed w1th an enzyme preparatlon, as described

~ above.

In particular, before hydrolysis in accordance with

30 the present invention and/or before and/or between

stages of a multi-step procedure, it may be found to be

advantageous to heat the proteinaceous substrate to de-

nature the protein, which thereby unfolds the protein/

peptide structure and rénders'the substance more sus-

35 ceptible to enzymatic attack and cleavage. ~ Likewise,



H pylori CCUG 17874 (= NTCC 11637) was grown on horse bl ood agar

plates in an mcroaerophilic atnosphere. E coli strains XL1-Blue MRF" and
10 XLOLR (Stratagene, La Jolla, Califjgrnia) were used as host strains
for cl oning experinments and were grown in Luria-Bertani broth (LB)
or Nzy cond@Rdiowss P! pAERAgd bal taL 2Pedmbeeseeand thgexM ddySEEerr ]

when used | squmeph®e RN ES o dheel Abo BXPLESRL OB VeI BE ZAP

Express[err] &R md derTvatlve al ned
from Stratagesmployeg in a Subsle@ewttaé@nrﬁflﬂ/ﬁf the nature cpf okBSonal

DNA from H pxhesicrde@/4 g5 WIEPHELt mscmsa)m; n@peratlng wbﬁl@tﬁéaﬁ fror5n0
SUCrose

pl at es i ngubated far 48 I n_50 mM Tri p
T EDTA cant athi A3 RS T TORBOSA iwlsd oF nf Tebte it lreaali TS Pace
(Boehri nger Nandheapnr&;sandmnaheamanessomcussed furtdwgdepglomheill

suspensi on wagflf@@qb@@mtf&raé@nrrml% +37[err] C An equal =~ vol ume of
| ysis buffer (0.4%.Trion X100 in 2.5

6
M EDTA) was added % detnl‘?émkeu%§r?§|r5ﬁl\%§§ FH&BX?E&& aF58ﬁ1&an§8 with
tenper at ure ukhel presentecabheehyios olay hé)ebaa‘teeudleete@ccanbeuanthelly

suspensi qmp Wa%tU&‘iriee%{ aE&ﬁQviﬂgt RiEPoSEERAL sHk! fén*ansII;s%f:E‘éE Phesw! theH
8.0), phenol /chl orof orm and orogja%lresp ctive

orec! pi tatod PEERAIRE LERICHTSEENSY AP RBe Ao Fof PAPCEIBERRy
This-C, pH 8whickndreénded EBIdycorg@nisms and Ramirdsthom—eirlyhes beér

prChased f 1 ORnBR@NTd H1986 t MUFEMIt the v1ab1§9é‘9d'a%v'a?ctﬁﬁ do giSefle
accodi ng to the nmanufactureres |nstruct|on§ WO 96/ 38475
PCT/ SE96/ 0072 #h2yme preparation A preferred means of- obtaining

Pl asni ds 1&nd Isamdammes pusi b?edtmruﬂeW@a]rtrtdmnm (6% oaegalution
Madi son, W sces Qpél"?‘ét Jogﬁ‘&i ygi Pﬂdig‘foﬁe%eﬁ@%rgng

kit (Arrersham vae en AB, SoI a, Swe nuc eoti des_were

pur chased f r orfil mfaglé‘h°wﬂur’r& %Wed%ﬁ PEeRe p’éﬁ"tﬂ“fﬁad R%i RGTFY4NY 5
DNA pol yner aseuchoeduti ngee - SRIFbE| oy Soegeli fibltar4B)as may be obl‘.31ned

Construction Q4 @ch%él%ﬂeggeéfg“s%huelﬁa%nc feene | C'Nfgrmﬂ% ggrt ity

fragnments_in the Si ze range

urifi
Sau3A- de#fed H- spfrorlAll’i‘B?Hsf)ﬁﬁ@ ah% %I%&HLVﬁt ¥lBatpageptial fJ-J-""(HPgested
-ZAP Expr ess[ertu]on/esjmtens dddch hexy i e t bbt3inadagtywm pamiesn) . Inc.,

Follow ng in | ak titrated by infecting strain
XL-1 Bl ue NRF\EJV%% 2%%%0 mcFécy;(tg?/ W?at es containin

i sopropyl -[err]-D As mdm%#ﬁ@)gad?%’@tvomtr&ﬁoﬁ%él@lem a sterile

5- brono- 4- chl @nzyhe Nsdpyard€idn -15 one which does not contain viable

25 microorganisms or spores which will not pass through a
filter having 0.45 » pores. However, smaller pore fil-
tration may be employed, and it may be preferred, as a
safety-net, to exclude microorganisms and spores capable
of passing through a membrane, i.e., filter, having 0.22

30 u pores. | o o _

' ' In addition, a sterile enzyme preparation may be
obtained by irradiating an enzyme preparation, such as
with ionizing radiation as disclosed in German Demo-
cratic Republic Patent Document DD 237 078 A3, or such

35 may be obtained by acetone or alcohol precipitation



15 gal actopyranosid (X-Gal). The liter of the library was 1.2 x 10[err]
PFU/ / m with 85% reconbi nants. Pl aques expressing the 29
“kDa pol ypeptide were detected by -1hmunol ogi cal screeni ng using MAb
HP30-1:1:6 (B[err]lin et al. (1995 J. din. 20 M crobi ol . 33, 381-384)
according to shepigdés PRbBADSn RER tdMe pl @guUERe other haekdg istmhdAldd and
the plating and_scr en| s,Le ntil .pl ague
purity was obt 2FREYC TRE gonve‘?%%lpéta%l% bé ng&ggbfl s"}cry 2k lI?lt ZAP
Express cl onesfogs aécémﬂqwﬁﬁﬁiLéﬂﬁglfhéhExA5§P§FabP8Podéld551fed to

(Stratagene). pdSdiluted 1:51- 6atéfmus@bwléhmgteﬂdn@bt bbotusest
Overni ght cultures of

E:Il LOLR.con nin p sngrgs wi t h cl oneg]
inserts fromH pyl dbFi? %89ﬁeﬁ 5?0?&% €¥$ g beF e HYTE RFIPADD 1P 5 m
of 30 LB nkes ulmewint olR0e imgdi kaneahpmlrd lﬂmehwﬁiaﬁesm\eaecmn&mw at

+37C unti | thew§¥ha§o§@0593}T@@/QsZptiETS%¥@§1@QdE@rt@s@ Ihnéécorda?fe

concentration of % qy bacteria mere grown for additional 2
VWO 96/ 38475 with the present invention

PCT/ SE96/ 00727 With regard to rendering the substrate-46-be hYdro-

Cul tures gt hoyy, zEEWEhM§E€ogaQﬁ@eshYEhaEh¥ p?@@eﬁﬂliﬂﬁgﬁtfgﬁedev01d of
centrifuged and %gius pen ed%hféﬁ 10, of the volunme. Ten [err of the
u

|
suspensi on wer ¥1APx8d BF TP A SRR U TS B §§ﬁpI§L86F ar wBSPIeﬂ
and anal ysed bpuSbSsPAGE. hgtiralgsXkOiR, cgraviredi wmﬂuantnhaM@yeewtfouﬁd

wi t hout kana”v%gat %ggg%@neé qna(yeg&éwsaceawﬂlethé\r%%pm (} r Horpyl ori

17874 in PBS ( nm = was used as a positive con

After imobili E&FFngoPatshem&r‘lﬂ"eq nSPPESF | ES B8R ﬁvttr%oe’éqh Lﬁ%%%eshéesg
reacti on wsth beeng9dkpendehnypemtainde -papiaw fiily ,MitheHRIR Al tli dnsli bfit eemd: 10

10 1 " AT bdalb S aiinRyid e et Bualo d Blee b Iihle BleaddOf) and

bound Gi 69 We det ected ng ant] - nouse
Wi th PEPSYFESRrOFRLNEES Hﬁereé“RiéRY@l pEReniRaAy rﬁ/wwénhﬁet of«hae

-substrate and first hydrelysdoapphi.a. chscmngeméadomtb&/xmsé(a AB).a 15
The dot b'Ot t%% p@gtﬂﬁéf%HH“k&§'Q9tiﬁ¥e %k&@%x%ﬁkt%a¥% #QerQPBFEerS

strains. a_suspension were spotted.on ni troce ose _
air- 2 aeanﬁlFHEBEQPéasNFthnﬁﬁbVHPQégl 1169drIuFé81i“$0 the one
h. Sumequemtgaaﬁens valy.carhi edisutass, detehbhgt Eome spores

|nnun0blott|ngmay b%orenderéd NQHGQHa le,lgﬂengemalnlng spores will be

induced to what is known as an outgrowth stage. Condi-

.tions then are maintained for a time at a temperature

25 favorable for the spores to regenerate and 'transﬁorm

into viable microorganisms .and grow, i.e., on the order

- for up to about 2 hrs or so, and then, the substrate is

heated at a temperature sufficient and for a time suf-

flclent to render the microorganisms non-viable, this

30 multi-step procedure thereby effectively rehde;ing the
 substrate free of viable microo;ganisme and spores.

' From a practical standpoint, in the context of a

three-stage hydrolysis procedure, the'outgrowth stage is

allowed to proceed dﬁrinq a second hydrolysis step, and

35 after that hydrolysis sfep, the hydroleate is heated to



Partially digested chronosomal DNA fromH pyloristrain 17874 were

cloned into a | anbda expression vector (ZAP Express[err]). Four plaques
ekpressi ng the 29 kDa pol ypepti de were dehected after screening of 24 000
25 pl aques for reaction with the 29 kDa pol ypepti de-specific MAb. The.
pOSi tive pl aquesndeer e:t}mmﬁqmrandnt% gigre-wifahilite ehdeéd tihegebys widrle

exam ned by d';%%}idw eD%&HsesQ?tryat lcqala&awtfeh Xbgl caed Sabdtdh€e for
inserts were from 3. 1,78 kﬁ?ln Si ze. {? n vivo gxmilon of the

pBK-- - RERF ‘ﬂ%ttPrB t F& ¥6FS p%’%? XA D 3qTEE T L Bs 52N
enzyne maps Qﬂ:epammm.onstmuogaobmlbl cohpaeédrei t int agdmser tpxrdae-t he

| anbda vecd £ GO alen | 'ng
DR F e e O o, one may RARAGHY & e d Ayl ialeh QU ARRIY
PCT/ SE96/ 00727t0 inactivate the enzyme(s) and/or a tempqrature em~

sane size as igsudﬁ@dIﬁn@lﬂzmmnd\bgbamﬁemhﬂzawﬂipatdmtﬂreayrresrrtﬁ,t ed,
except for ;\]Pgl e .tehe ra

The- restrlctlon 0 sed%rgra éest81:§ \éneg g%ln?%gn‘g QFEEE%Stt haabtouV\tfere

5 furt her a‘h‘h??z@ayl Ses R e & fwe@)‘i’é 0f2 % h% éPSﬁ U-PREert¥™ere in
t he 10 oppoblye di rantferratiiden oagaﬂfé tordée véctar peaset etbouthen

whol e cel | ° xt t | I nt e

pl asm ds were %1% ysgd J"?TDCJ' %eq EQ? I; %%O%Hfﬁlgieﬁg I\ﬁlb hggSg? %ﬁ‘ﬁe t hey
were all foundhierexpyarisns n°n‘Vlab66Ir plerft i deffP® habRatsdhremibsectp ar
wei ght as H pyb&it 308 (%hs Nand IPrefefABI¢] ctdimpd ih UL TH Whofoddwr 29

PTe Th e i ndPEACEd™ hAS T he Jare s 2bout’ TL8rc DRI HhptBieh et
pronot er .1 Xhr e@d‘sm€¢mskfxbnt ai ning the DNA fragnments i ndi cat ed

in Fig. 1 were cons;txéalsixegi aﬂdreX&ﬁhl&defaQrion/pasteurQXEEESﬁl Oma®yf the 29

kDa pol ypeptid of t e peptid When
XLOLR ( pAE1) CEaebPE Qe B GES, HALES g%%@?ﬁ‘[ ﬁ'i” g P with o)
1995) and conpatker wiaghtrtipplorusing w&gamomemlm wedkk| ¢ jacketed :

-posnt}] ive indi ceahngotrhaet sQieabiet @a@@rwdhaetymw@emywmhewsed
on e S ace.

1. 6. .Anal ysis of ce, ‘Bot h
olrands #0narithoRt shedm SPIBREROReg Pho SUDATIES Mordn a tube)
sequenced usi ngr&8erablly Temppeyingc sheamr snject ioheandeseasdry, mixing

suppl ement ed wWeibpepesific pr| rrers to cover regions of the sequence not 25 -

avai l able with the ard The c uter a i S showe ha
the sequence (SEQ I%“Ngﬂel? Pﬂgd &R r”ea?disr‘r’%s%{‘rr (%’«’f%l%f :
780 .bp on one viabhd, mpannrggnnh@sr a@s1d | spoves enthere sebis¢sakead ¢0g. ,

subcl oni ngs (Fi gyatdiybapel! ahaye He b&@é’&’@dbhﬂd'sﬁgpih.%?oﬁo‘lbla‘ict?ﬁ-dlc?em6f' ed |
(positions 782- }; ¥ 0 _am no aci ds

ORF code
of a pol ypeptl 88”%?‘“3°%E&Clﬁ V\éltﬁﬁfn oFtZQtTE%er[iatu(@éQ PH NeF ojeast

about 121°C under a pressure of 15 p51 (i.e., in excess

of about 1 bar) for at least about 15 mins and in accord

with art-accepted high or ultra-high-temperature/short-

30 time sterilization procedures. This procedure must be

' carried out when the substrate to be treated in accord-
ance with the present invention has not been'subjectedﬁ

to conditions to induce an outgrowth stage, as discussed
above. The sterilization may be carried out with the

35 means mentioned above in connection with the inactiva-



WD 96/ 38475 :

PCT/ SE96/ 00727 - 18- The
am no acid sequence was found to containig-possible signal sequence

of 27 ami no acids. The sequence Leu-Val-dy-Cys (positions 25 to 28 in
SEQ ID NO 2 anicbnj)pdstenel it iidre pxmvsshsls, sbqtiegessriliy- XsY<c@yg)jied

asigned as a rREOGNGS ¢ Oad%ﬁ@a&@éuéne WIEN 8t 8hEN2h RERbhE2RAOLL. mBHR

si gnal 5 peptldabﬁe |1 deaves t e S|(gnal seque]ﬁ es before the cysteine
residue in . %‘t’b‘ﬂ%s TR BT S Sof the signal
sequence t hus suggexsrtottdna‘taceous subst Dc&Pa photki nmag abki papeatteidh and
that the gt ur g n o a 0 . 10
1.7. ExpreSS| on %&ﬁé rlgco aloﬁfgﬁtncfQ Vk]Dah Q?‘% e%tcl%zn E@egéfon o

The reconbit artlude kPRY pSIYLHAEt iRFS LRAD W%ﬁ%éﬂc?n R?gﬁléBhééth FoosiT

in E. coli NA&Xkedptdore t BabS¥RhEE6S| ON ¥eChdditdnat riwt thAL Jor tiltullar

contains the ﬁ%sgl@a&@d@sg) Arckle A0PR RYAPOPLIE; AOSHL ONBLHLAGRT I

SEQ I D he “vec
[err]7 inohde nBeRt r biprieding 2_bBAY, ERWlePBRt Fish @Gtaﬁéntﬁj"f"b
Sweden) WU ch bones, cEDldgems aﬁﬂ.kﬁinfe]ﬂgar{d?rédcflycmlorﬁﬁﬁeln'&&m&@We:ﬂ| SO

comprises o | iAot aMRRGine ana pRGRELALLERTAMRLE! Kiichares e The

LCTB gene (en
which is inserafd aedwéarlufe feriydtiéved pfommimal motela:n@r@dmhﬁ.nat or

region in the $eeh Oksg V‘@él@?ﬂﬁl sed gy tlBs¥aakek lQif’lsc: 1nclu&ée@€ﬂ@ with
the restriction

encodi ng t he Zﬁ'%grbﬁﬁlpebf’f:g‘égl?%cgﬁh RPY $181 5ed 188 WE‘I’UC'[UI’&F@%{%G was

ampl i fi ed%y Pgnepaeénchaind Rewdluden ¢PORy. PRededn-gonsaining vegst- were
HP30N (GGC Gitak¥eé AhlsGhAcESCnbt GRNtATMYE 880¢€, such aqu&laﬁmﬁ- 522

to 540 in SEQ | whi ch binds. 271 bp pstrea
ATG start codo%°%§%%%%(?’(ﬁiif% a&; Seybeans, mc&k‘fﬁ% Co
which recogni zisfat bBad fsmar@mms.BEaBldoprdgnnsm@mrn hend quinoast artThevdon -

(correspondi ngpi@t@?ﬁééé@% ;ﬁf}&wcé@fizlga 7Y liAdNddel iyteitliagel - The
HP30C pl’l% aLned a Hnpdll]l cl eav SltiDﬁhl ch by the PCR .
Feacti on Ak MREEEBCERCARATRTEAFT QIR R TRe S
- resulting PCR pluding catld. dfk;beas‘lhlamd)l\whérhghent was cl eaved by Sspl
WO 96/ 38475 The enzyme preparation employed is dependent upon
PCT/ SE96/ 00727,
its composition and activity(ies) and is selected with a
view to a desired end-product specification. The en-
25 zymes of the preparations may be natural, i.e., ‘isolated
- from naturally-occurring microorganisms, or from geneti-
cally modified microorganisms ("GMO"), i.e., the pro-
ducts of genes which have been cloned and/or over-ex-
pressed, or may be enzymes which have been generated by
30 mutagenesis. Enzymes which have been modified chemi-
cally, such as by immobilization or insolubilization
including coating on beads ot biological proteins or
with such as PEG or pect’ih, also may be employed.
Although commercial-grade enzymes are employed most
35 cost-effectively, particularly in cases in which a high-



-19- and HindlIl which gave a fragnent of 0.9 kb which was

ligated to the .vector fragnment (2.7 kb). The vector construct now
cal | ed pAL30 (3.6 kb) was transformed into E. coli N4830-1 by

el ectroporation. Four positive cl ones were found (pAL30:1, 2, 3,
4). 5 est dJ@réé\dtbCfe B¥REEE6BI VU ohhae rmmaabea@tyaeaibﬂe t he

N4830-1 cells I ng_t he AL30 r over ni ght
at. +30C (the PARfdde is S°“9i’gr %Qpr i P t})’tlt% tsﬁe rgtsycrrfl %ﬁ
this tenperat tem@)lomedj. xah® véirre lesser M@HI iof (e00yher rﬂ]agﬂ rrb? A

snal | part Of ehpidye¥eridi ghe PHddese Vs thcliO 1nvérftq("dﬂ At &€ Bmpabkdl X LB

Wwth ampicillin the cell vvere Cunti] the OD.
at 600 nm sW&t‘}g‘uttQﬁ ampyn J%ylﬁg; &B%V?ﬂéhmally G ICHARIF 18 +420,
whe_reby_the r dikes sesuids, mag;twaatlexke ahegreeubhit bdfolysis and prowo
addi ti onal hﬁfy%gD i éﬁa pud TR 8% tﬁ@no@ﬁéer%@%@tﬁau mle@ﬁ;b@er\e/as

anal ysed on 1 by I "ot ting, u5| sg g
monocl onal anﬁ%&f‘%ﬁé’o $°§t63§/ﬁFEﬁwe may STRR: ’f‘f% ¥PsS't HELSH KkDa
pol ypepti de. Alde tdurste/Herdifriad efifeneivesed in * immunobl otting

(PAL30: 1,53 and 4| n?t%[l oriaetq"ﬁﬁ LAY GReampant Qft t@ﬁmme'rcial—%ﬁéfézogﬁ' nant

pol ypeptide after e sus ensi on_fraom I nduced
cel s contai n&¥Y™&fy 218Gk AABUMRYOFP Ech’éaig k¥ &l yp¥pePdeLe the ac-
The cl one pALIAvi ties cdbsStimpuwri fiest"heri .@nal yesizymelsn @sderotied abovey t hat

‘the clone rea'é&ﬁt%q@eﬁingggt gg %2 ﬁee@g%g;a%ttm kP PRLYPEREI dge-t he

ends of the fra or was sequenced. It was verified
25  that thé”%é@e?fé%yl}‘?]s@r‘%éﬁ PABo IORE NBRST AH10H Ribct oF RcbPEEsE8mded to
t he 15 gatictesl 3adieacedofabddve cl DhenafClel r fgumdt that condi-

EXAMPLE 2: Ki naldGs dé?{ @éBbS?%EQ?e wggﬁggnﬁ?pufﬁé@e% dfinaflit’ R9e 30

vari ous cul turge con
PCT/ SE96/ 0072Aesired domznant enzyme activity of the_ greparation Typ

strai n)s ode. M$Mﬁeeuw efBAREY GRG &88241(:9 |08ﬁ30§ﬁEEFY'1mpur1- _
strain an gy (T , O t u r
duodenal ul cer esCL!I t‘lglgll?l oﬁe\ﬁfggg%?gofrlne H%f&ovgrg Egaﬁgs ?’QSL %ro\ﬁlell
as i n Br kel | Pt i ubhe edbht edMWF?ﬁVE’y"cI SEéY%“PFnaC |1|veca|nt theés R&¥e 5
i ncubated in acHBpHJ.O.Bin‘ Oltfélnipeﬁ:a&hﬁ‘ﬁsphﬁi@e Clsst mag ofihdo qaerrm]culam%

. d 7
daye, washed QR THERETIEY) Chynei BRTRELLT MR, BRERR G bFEr U sohe UG ¢
The expr essi orp'l)‘-'ffet!h@QQC‘mdltlonSkgé $empeca thaley pebt l’-he BIESansl yiged by

i nhi bi tion- ELI\am©ien 0Yé¥€d above. specific nonoclonal antibodies as

(Lopes-vi 2l - Y andt®y ERRcRBem ot i €3t ing | protathst*Spdl niitiolusic
1906-) agal nstenmmwmmugonmdmmmm&, vird® zdference may be

had to Webb, ENZYME NOMENCLATURE, NC—IUBMB, ACADEMIC
PRESS, Inc., 1992, which provides a compilation of en-
zymes and their uses and substrate cleavage 'designa-
30 tions. Any of acid-, neutral-,_or alkaline-active pro-
teases may be selected dependent upon the.chara'cter of

the substrate and desired processing conditions. v
In general, for example, the ptoteolytic enzymes
may be obtained from animal and vegetable sources and

35 particularly, from microbial sources such as from




used in inmunoel ectron m croscopy. When CCUG 17874 had been
cultivated for 7 days, on blood agar plates as 15 well as in brucella
broth, approximately 70% of the bacteria.-fiad converted fromthe
spiral formto the coccoid form This conversion occurred al ready

after 3 days iasdelrgi3lu$he awandsiiti orAsihe QN Bhsecn ig¢ i r| fspengidnus

concentration @fy gggg ngllé@ngqlugemdﬁ% | B S 85 §ampp§ h phabe apd

broth cultures, durin %/ resence of. tc§1 %/x]?e tlde vva
confirmed by i PfuldEiZRaYSoPI¥i%sco ﬁé’zé@‘ SeDd TS %f% A
found to be welds pdéselosddi nmoc’clmed Farume dfs HhepyrtorfpreThedzatklﬁaed

pol ypepti de wa d ﬂgém Nolfgl 348, t k| ,

17874. %5 hel U E%(,%\/anw Ant i body rgs onses aéz\ st&% e 29 k[t)ge
pol ypeptide  disclosugggi peR§reEpSHedey abrHROTHE DINRES 1B0I Bhepeiae
were determ nedarlelihce ‘Howéeé 8, ard thatighi qaaqnarldiyesdmsiﬂoaéde@k@ew;t h

duodenal ul cer (3 (v N ehl1of” in éﬁymewlgl B0 38 CERLRy and

in non-infecte rol’s
PCT/SE96/00727f° products, trypsin and chymotrypsin alse are em-

Anti body l1evel plagridnstsébally, k%molgamptela&anwermtelstqﬂowmt bio h

t d f h b
iPrerent el SARRIS Anba B BESBPEEC R Sr Lt S, BBy

si gni ficantly Msgfarllyeis §ef&%ﬁ5’a|f@c§% th the heal thy control persons, of

S specific anti b@dlreac@galrrl@tA, thﬁzag&ﬂ(D&f@ﬂ y@EPon def bekpensesertgnand
in gastrlc asplrat Nnt.l o0 I.t.er [ a tOtI carriers.were
conparable to processing, 588t & éj %#ﬁﬁ%ﬁt |Ssd ggt ?én o%eano such
EXAMPLE 4:13 abdld imey & péibaiasd cfe@mMQuﬁS(I[ érnrt]emﬂ@&nmaé,t @f Sarasota,

Si n'CebIt he ami nlcrlas:ﬂlfaageqme@s:@ of ahlae l&ﬁ:vh'l:)aaﬁobibebﬁl d}eﬁanbabeeésa or
brotein o adiP i el O neSRar AP EPRS P BT RS PRUSSTEgaras s eIy
E. coli N4830- Wheg tm@rcelsaczmmgar@fercwwgl FRngd tionger @ grremmadt pro-
+30[err]Cin tease sulcB RIOtEREMENE RN e \Matyhb'éOoMaqfneaarftwm limame N .
At a cel I_ nsi t El’h}pf”] Qacterinc. Le [[re E']H] :.lrm tnlzca,aC'd
(5 nGi/m ;“*buP igdalon gi

u.s. A., may be employed usefully, and when processing

under alkaline conditions, an ALKALASE 2.4L preparation,

as may be obtained from Novo Nordisk A/S of Bagsvaerd,

Denmark, may be employed usefully. _

25 To obtain products having high levels of free ‘amino
acids, any of various exopeptldase preparations may be
employed. Am:.nopept:.dase enzymes such as disclosed in
U.S. Patent 3,914,436, the disclosure of which is in-

- corporated herein by reference, may be employed use-

30 fully, although depending upon desired results, selec-
tion from any of those identified in ENZYME NOMENCLATURE
may be made. A particularly useful aminopeptidase en-
zyme preparation includes a PEPTIDASE A AMANO ‘prepara-
tion available from Amano which, as will be noted, also

35 '~ has endopeptidase activity. COROLASE enzyme prepara-




was added to a final concentration of 50[err]C/nL The tenperature was 20
raised to +42[err]C and the cultures were incubated for another 12 h. The
“cells were col |l ected by centrifugation and |ysed in SDS-PACGE. |l ysis
buffer. After el ectrophoresi s, .the gel 'was processed for

f1 ougr aphy by tiwves siwhidheagel supplied biyn Baha i T8qher ring Anefsia@hden

I nt er nat i onal rhAJK)u fs)rA 3%@ Reh i Q':"hY'nf%Qr ifa RETMBLN 5r endo- pe@@lﬂd%iaa%-sheet s
and exposing t X-ray filmat -70[er

results indi catisth hat“t%é‘%ul@éé’ SRS 'dgq%sf*lt it gét b§ éﬁd‘“tdhd@at

post -transl| at icoROLASENEE fhaegl. carboxypep¥i@Hs88878ctivity. Also use-
PCT/ SE96/ Q072

EXAMPLE SQ:’OTrl%ull}S( iTﬁlO%e?l talrgnl ELAV?UEZYME enzgmfes%xi-en%agﬁﬁmns by
reconbi nant 29N p‘(’)‘l‘y?)%p@?l]eln‘:l“ e Caf@xﬂﬂﬁt’@@sles RSV Y- pAtdo: 1
were grown at ais®[wdy]|ke i fohdd bthab PROMOD peppplesentadywmesh 5@ra[uar-r]g

carbencllin / JB éAt £ %eléag%ﬂﬁ]/%p ﬂf”]”f‘tgf’leld bq@glee(éa rﬂ the

tenperature was raised e cu es were
i ncubat ed for WSREWEYY R1e emidavad sf%rlﬁf@iﬂllié?dtn@d Y PERGSiMrgat i on
(11.300 10 X X8 él)sdnwlﬂl[sér]aﬁi:raﬁdalteausmamdedypEpESdmseofpﬂ%BS per

gram of cell e S d at
oom ¢ erper at (FA S B dens £169 3 HARNEE MiRaiciastReTIAy, B JIEY
added. The sanpl e vE® gehriy Qﬁaﬂt}ﬁtsy having highylkeeebh Pér a?lmtrﬁmw
room t enper at Lﬁ@l@nﬂnéhbﬂ dut@m?il%[e@tﬁ]cﬁé ol tLl@é/\BdPGase" enzhet L s-

addi tion of Trl)tS .114\_2{% @ﬁ‘ q}]lnceg'g{ ati.on % Af t s |mr;;\cucb;:r ation

by gentle i nveF 87 BT at™ S e r%aotﬁfb‘? el é’l %19 e®ted by
centrifugkl i orplaBedo0and gagain ni ARCh2BhEYMES) as ifentified iThENREMRS
wer e anal ysed MRS OAEE the dgleptity of the 29 kDa .

pol ypepti de wasS Ver tn_blotti usin

resul ts i ndicated t%io\{’h?‘h@'}/ﬁe?fﬁ B%fyﬁ@ptﬁr}%e %f)?)eg?%‘élsl HPPHe acFe"t’e ’gtéht
phase, whi ch cemitrdedelratofi tenzymesi gask oersyme | prepakabhAnen thee art

-éh?t 20 i nt@ﬂ{@é/qeg‘aean%@rﬁhgbas W e S andml f 36 thAEave edniBst hefor
et ergen

h
1604, J00R¢ *Sxample. saf CUISH orandsectoRss R Rt eyl de EE:
inserted into Eicebti wibhbdt carryingexmtestestsl psuslucest het2@ kbwri-

protein. This 4g1é @Préﬁﬂhéé’fﬁ?%{' Lﬁﬂrfnyzéartlﬁlcﬁiucstﬂq}ilﬁc@né’élcﬂ ne in
| arger scal e, gii]nce

does .not aSt
EXAPLE 6 ConEhe EoRERRE Sty SATENIAY VOLY oFMSCHRACERE BFodBEl IREFTARE 30
high levels ofinveppioni 2%HdMEver ot eifn course, one should take into .

25 account a manufacturer’s indications of activity and use
levels and specifications. '

In addition, it has been found that operating in-
accordance with procedures of the present invention
reduces a total amount of ‘enzyme emplcye'd to achieve a

30 degree of hydroiysis equivalent with and ggnerally
greater than that which would be expécted when operating
in accordance with prior procedures. For example, in
general, énzyme amounts émployed may be on the order of.
up to 50% less that generally recommended by enzyme

35 suppliers and/or gene'rally used in any particular ap-



WD 96/ 38475

PCT/ SE96/ 00727 _ -23- 6.1.
Preparati on of pS860 ' To generajg-convenient restriction sites for
the 5 -end of the 29 kDa gene, two synthetic oligonucleotides for

PCR arrplifica i Nc4€l én Sy mdesi e xeipd i £5d bl asnide 513882 ¢ irgsulitcal to
the plasnid p L3£Mﬁng é?& ?%Eééqﬁi:@alnz}i by using'@hzyed Aouhts

tenplate for t3HE e sequencés of these

oI i gonucl eoti de® the [Oirgesd °cfe|30w or less, by w‘“@& RPARER| uPP thes

%Sgé%gﬂ AATEATHE A Rite . BamHl Xnsl Nhel
TOGTAATT T Ml JdGRtd pn vas '
perforned nd the 1 G%C%ﬁ%g}%dp'f?% %T-%%Fg Of the plpggnq" A’f Ce?idrfhe TA
vector (Mead, uy be alarr(igggp)atBuha/t’pémrﬁﬁ099591033711&8 been wEB)en-The '
constructed plasshsh Wes €Rei g esk PBEIrdFé@ures . sddte se@wN@dreh in  of

t he construct s.confir y dide e uen | t 7
Proc Natl . Aca Si?sg @7ﬁ954%%tq5§g3 eq & ané %mg_gg rte%lafrla t—T]%yn 2)
pS861 ~ tiomnmembcane oredetrie akee rm%Ylléﬁ enplavedy t3nd FLiegulasf the
29 kDa gef® tWPion tube rod¥thels G 'H@néﬁiﬂ.‘%ﬁe@e%g&ﬂuﬂ@? gl udiwq) i on

wer e synt hesi zed., The m AL3 S S npl at e
for the PCR Such asaﬂbFF}?Eg%a% ‘#: 'gl%‘d hc%g %‘% Watz# Fafné A&
oI|gonucleotldﬁsoasewssted:dmlmwously operating in a manner as dis- :

5" - CGGAATT € Ha 03" 31 30 Euro ean Patent 1f#dton '
5' - CCCTGCAGGEATC %:ﬁngﬁTCGGTTTCTT Tll_ P lification

were perfor nedP‘éh%I"FﬁElaﬁpI"f"f i % ggggrﬁsn% Wis P%%s‘blﬁj’l gegtlé&dv\nn%)’h ¥Rl and
BanHl ' genkS ati ngaat85% lHlda agagnbe Tumsidered. fImghkhs w&gagidonedsinto

puUC1Y, the Conﬁiiﬂchﬁd&@§¥@@ﬂ3t@@5 Q¥R equipment and processing

configurations generally will affect such as reaction

kinetics and reaction inhibition limits, because of such

as differing ratios, over time, between reactants and

20 reaction product because of differences in modes of

operation. _ ' '

Thus, as further will be appreciated from'the dis-

closures of Jost, in particular, hydrolysis of milk pro-

teins, and whey proteins in particular, may be carried

25 out in at least two stages with heat denaturation steps

and with enzymes such as trypsin, chymotrypsin and pan-

creatin and ALKALASE preparation. In accordance'with

the présent invention, however, to achieve the final

product specification, the final hydrolysis stage is

30 carried out in a sterile system with stetile-énzyme and

with a hydrolysate devoid of viable mesophilic micro-
organisms and spores.. '

- When carrying out a multi-stage process, process:.ng
cor_:dltions employed for effecting solubilization and/or
35 prote_oleis, prior to carrying out the enzymatic proce-
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pS861 (Fig. 2). The sequence of the congtpuct was confirmed by di deoxy
sequenci ng (Sanger et al. (1977) Proc. Nati Acad. Sci. USA 74, 5463-5467).
63. Preparati Qih&f Dhaa@ic@da%&@% with the lnvé'ﬂﬂElﬁ!DNAme?CQdiCﬂQdEh&“? ddle

part of the 29 ene S. | .at ed el § as a
280 bp Nhel / X Y?gbﬁ%ﬁt ‘f‘%ﬁ\%ﬁ? splsa\éﬁlcflent 8 °B§é§‘§tz %{@d’%%l
fragnent was |iafaienl andgéohehydiolysigseagtion rate mmgﬁiﬁqﬁtfr

from pS861 andy@ 4P61xRBwHhald Bard Hird ragﬁsnéverlom gferx@mmSB%ocﬂse

generated plasmd s _desi gnate :
Prepar at | oﬁ of S ’p‘?%WﬁFE §§% it ’F%’éf tpérptegly&?%sbrfﬁf:eﬁduatﬁ(f BarHI
restriction fram?ecpwedvapmgml dcecerpl®yinfg ctheSgeocand Pifgathed nuesent kb

Ndel /BamHl fragpesit {Gﬁmérgsi"% are in 0¥ PEE 3ahe (SJHesigilile W et
al (1990) Methods Enzy 185, he, resu”‘q:}?f}vl'tf ression

vector was desfYn3et ed ‘5%8%5 (B! 2352151" by indugdpd g okt i on of
reconbi nant H spytesi %&mdthopempemtures prefefadly H@ste.stasu rn&sand

bacteria gyl tug X SskQn 86gona rred
into the oI I ovm&?]‘g’ge tlo?al 1n % £))Egst Il'!.g.l r?\s‘&%tg%rzlcF%Eg)@ BLthloEr?)Er%r%LysS_

and BL21( DE3) p‘E’ySE"‘Th%fe%bFéggFSﬂmsm 9r°théxper| ments were carried out
essentially as descasbedxdiwaﬁtaajlmo\eé athe process (azetdmdlsndinz:prm&hel%

60- 89, 1990) . g {:e“rﬁré’iﬁf‘oxgr?% ddk diRa out adm Juhspbgk, . M et

al (eds.) Curr ot ocol ecul ar John Wley &
Sons, New Yorktellgééﬁ‘tEBﬁt Rty gbe[W§F@Ml1c30range;a%51gncwﬁe]rat?]?’]y
addi ti on, 18henb&Lad( BBkl yB Gndwidi &t ( PeBipeyskEedaices potentialserhn+ he

gg?ggzn?‘g’as SUPPLRIRAEedn Wiy dRwhRELS ImTle rO/Y Y HIRGEN COlAlt'ﬁ%Ea:/ S%b%t} 00727 '

- 25- temperatures may be below optimum ranges for a variety
of enzymes and thus slow reaction rates, the reaction
may be carried out for longer periods, which are on the,

20 order of days, rather than hours, and may be carried out
beyond a poznt m time when the reaction rate begms to
decrease. As indicated above, enzyme amounts on the
‘order of 1%, or less, based upon the we:.ght of the sub-
strate, are employed advantageously '

- 25 Upon hav:.ng carried out hydrolysis in accordance
with the present invention for the time desired, assum-
ing one is not employing a membrane reactor, one may
heat the entirety of the hydrolysate, i.e., the super-
natant and solids of the subStrate_ hydrolyzed (the sol-

30 ids herein referred to as the "pelletized substrate"),
to a temperature and for a time at least sufficient to
inactivate the enzyme(s), or for a temperature and time
sufficient to obtain a pasteurized or sterile/aseptic
product. In the latter case,' the product could be

35 packaged aseptically, if desired. On the other hand,



-

I nduction of the T7 expression system the cultures were grown to a
density of approximately ODerr] 0.5, and then supplenented with 0.4

mV | PTG for induction. The cells were har2 ested about 180 m nutes after

i nduction. The host strain that gave t he “Ni ghest expression | evel was 5
BL21( DE3) pLysS, rifdc t o]

l'i poprotein the Super&?tazltes 0’ Eﬂécoé%bégg%%zr“dﬂx E}S%t F%@nglfééﬁz ed with
pl asni d pS863 swbatrate, Which Aa¥sPeetR? i BR3e o Mg :SPERPIRRS

col l ected by cesaétdtighhi an continuousambdesuspnsedtinateld bufd egefs50 nmv

Tkis-HO, 2 F%FA PQJB ?P%r’ sesparaﬂ\ﬁ:q ’oPH5§%9}naEQﬁte§(EBmgrﬁf9 %ﬁepﬁl et

(wet wei ght) I ton
X-114 extr8cti bﬁtlzed substrpfeymayct behe FE85hRdbt SVn, LiftBR1IRI114PuL

(TX-114) was aﬁd@ﬂef@bﬁyflb’ym centrlfuga(t(ilaﬁenxbhiiatthpn iof gbbefuly) xamilthe
suspen5| on was_sti.r

material was pgf?efé Bygég(r%t(ral ala%ar?tatyll%lcbi)o OrTg c-gldﬁlq'{]af Pl e

I n some cases m&tehenaean@tcextraéueateﬁee more but with - half the

vol ume of TX-114 comewhaelbaiw twétehzyhe-sﬁaeedvsxeal4supernatant
extracti Oﬂpt he [l et

S rtltlonln of . the
super nat ant’ fr8 ttﬂ?l'ﬂ‘w%f ixfpgégfgﬁemtsoge%r, gt %ﬁedsﬁ eFﬂgEB%PI ng
it for 15 nmin aepagdfedr fCom tthecpablohbtedi sibgtrane may be used bag
sol uti on was CQB”bEUSBé ahpézcnaeen)é ﬁa§05e3@om:éhﬁfaﬁ‘3@[ esuth. thﬁlth
| ower det ergent B ase_was cot .ect edfgn |QI§Ut %d to 1% T>§E l‘;.élr\l\llt ol .d
buffer (50 mM YPFEURCEVABORREERRA 2 &1 © 1OUNS 88T 38475
PCT/ SE96/ 00727ing procedures known in the art including,26in particu¥22.

Q sepharoge, phla8,0 spray-dryinkeodi |t eDarkk has@‘d&%@pblﬁérhé)—
Q sepharose col ym YP

ar macij a eII guilibrated
with buffer (56¥RE¥ri & suéernamt é MED'FR%J%G f%):ig/o ELi‘FFt’on
X-100, pH 8.0) tithe @9 kikher sepadaqampr/cﬁraqtlmste@w eeeedjnaquehe to

non- bi ndi ng fr%@th@ﬂ Igﬁﬁcf\:r 2¢hicRl oWas phase partitioned by
I ncubating it at +30Q wi t h occagi onal

xin
sol ution was turbidl Tﬁ"@]dt’\ﬁd'%as%’é $e gég;‘?ﬁt g‘ayb§5’ ce’rﬂ?’f‘?%ﬁ%‘% gH"'
at. 31, 300290 g fthver3Cbyr traetidQ ethé CpEid dtdwed detlesgeate plrsm wabich

collected 10 gy apdadihtt efak0 Pébd X-cbhh 4t @l th buider ekt Mvhiyhs
2 mM EDTA,

HO

preparation or with a different enzyme preparation. 1In
this regard, it has been found that the pelletlzed sub-
strate retains not 1n51gn1f1cant amounts of hydrolysate
25 product, even after such as centrlfugathn. .This pro-
. duct may be removed from the pelletized substrate such

as by pressing or otherwise extracting the same. It
also has been found that this hydrelysate has a char-
acter and composition different from that of the pre-
30 viously removed supernatant.' In addition, the remaining

pelletized substrate may be hydrolyzed further.

Furthermore, it should be noted that procedures in
accordance with the present invention may be carried out
- with enzymes being added  sequentially in one or more
35 steps at differing points in time, which enables further



pH 8. 6)". ’ 7.23. Q sepharose, pH 8.6 15 The diluted

TX-114-phase was applied to a 100 m Q sepharose col umm _ (Phar maci a)
equilibrated with buffer (10 mM Tris-HCl,52 nM EDTA, pH 8.6). The
non-bi nding fracti on contai ned. TX-114. e col utm was washed with

buffer A (10 M¥oBuict HAdildk rﬂ\q Eifldyo . $YeTai tioik r¥ak@Q, pibdS8. Bxample,

The 29 kDallpoproteln was a_salt adieng h_b (10
200 MM Tri s PR REY TR SR FREVEES Bt Ps 3B15y¥es 4 Rla&glI ih §f‘é§{‘°$h
gradi ent was g eoinioast 0iB0%~ 40t Fi~ %lszGUDABPOiEGPﬁEtTﬁGSZQDWGJ‘a a '

! : DO?rOLF' '?t e'détr%‘ill?ﬁtﬁ@zeirbcﬁoofo%ﬁe and then, dnZeflz 1@5 pPégErandonr ot ein |
el ectro in

25 Ies from_t,he .di_fferent pur| cation
steps wer e sol 1|qué>5rtr+cular ac:Q"s‘ mﬁé’fibgr F‘gﬁdr’r{'/f’fr FS IEthS 8, 8%
gl ycerol, 1. G%eﬁaneéh%[Ehn};- shifting mrheapteechaml etﬁll(lzi%mnm‘rptﬁemol

bl ue) and sep %Rstvemw Seank time, p&rofaqi&% gebé (d41-20 Yeri-
pol yacryl am de d precast grra I ent geé
pol yacryl ani dé‘)“ H%H%ee QAGHSin I éFa56HFallﬁe8m?§°Wg

WO 96/ 38475 first an enzyme preparation for obtaining glutamine and

PCT/ SE96/,Q072% 1y bs entl whlle that react:.on ls ogz oin in- 171S,
192 mM gl yci n, 0“5‘%u S99 % s were stailne g g 2

Coomassi e Bri Iqq‘%ﬂﬂc’-@%eaﬁ ?S’GY“W 45%%’5?\5?’@1‘ Sfé%agé'ét I%O%ICIC&eéHdng
dest ai ned V\ntfthileO(ngtdanmé £ b0 % ketceeitri Cghutalmlc acid. Rimilatkpdea-for

buffer {48 MRS edElasel ‘3&37?,?% 5 % %d%%ﬁﬁt‘dases“‘%ﬁ o
prot ei ns vvereﬁ’-’r@riéf“@d’ré%?cﬁg@ BFBilMGn[err], M lipore,
USA) by asSem Dry elrpchaabkebhi, nwwa,t U%x(tBlaQBad).llai:mbld"@E@ix%?t ek

was acconplis S he, PV ane f 0 o] 10
29 BSA i ninBSh?%Oé)e?lﬂ\/l i’r{’ %tgég’%hﬂ'% tn’xl z g"‘lﬂe @Qg BE oeq{%lﬁg ‘?t i ta%

menbr ane was iFRASARR 'f"bF—horFé"enoHFeﬁFt‘h d-%’;?étﬁ‘fq“c %ﬁbh@é)hﬁ?ly use- . '
anti body (I gGJﬁumal o divea 291 kdpahi gwopeve Bsnodi Eueedami Ao Wctihsl%nBSA in

Egﬁr xtﬁraﬁ a I | ne éfosé,!hértka-sr?cgnme J%ﬁﬁt %%@g%&g antl 55 y ‘15
( Dakopat t&9 D&Wﬂ?k?thﬂitéﬂzﬁﬁeéddl th Im%ﬁﬂéﬁb%ﬁé fekbranaagas clos-
devel oped wi t he gy é;ﬁﬁiaﬁs&shf adl 1( odr e60nd- caweqm Fioww! ¥k to-
phosphat e (BGIch 9 ﬁog H%rt%kk%%glﬁggpé E@? ggaggble for hy-
droly21ng collagen.
As indicated above, the present invention is par-
25 ticularly wusefully employed for hydrolyziﬁg wheat
gluten, soy protein and corn protein in a muiti—step
process which employs_an exopeptidase, particularly an
aminopeptidase; in a final step in accordance with the
process of the present invention enables achieving a
30 high degree of hydrolysis. It will be found, particu-
larly with certain embodiments described further below,
that a yield of free amino acids and peptides having a
molecular weight of less than about 2,000 Daltons (i.e.,
chain lengﬁh'of up to 20 amino acids) contained in the
35  hydrolysis supernatant and in the pelletized substrate



7.2.5. Protein concentration and pyrogenicity 20 Total protein

concentration was determ ned by the bicinchoninic acid nmet hod (BCA
Protein Assay. Pierce Chenical Conpany, ,4SA). The endot oxin
content was assayed by a chronpgenic Llnulus anebocyte 25 | ysate (LAL)
tsggt (|LAL COWATkQ[eerorﬂ(de:En@Ipt gKi meaE@dm@: 11615% WP4) generally Sicn Ined
-gel s were_scann e [ atlve
anount of pro?%ﬁ“g gﬁ% E?nﬁgté oFlngbgprepara onsqgfﬁee amin
prepar ati ons zoidsi hedtke 19&@@:@@@ owaY ap¢ neererd tgcbe on the \A BBy 38475
PCT/ SE96/ 0072d¢ £rom about 40% to about 60%. | - 28-

EXAMPLE 8. Anal ysis of kDa prote| for use as a vaCC|ne
8.1. Matefials & N%ﬂoag %°1196¥n98615°uﬁﬁﬁﬁﬁlsre erence to Ié?hﬂ%?
BALB/ c mi ce meuedpuiohased i nbemdodhod tnérrecandgicehtde a medium hav-
(Denmark) .- Th M Hk%Et a'blauer g, earaxsarralgo%oraxf@a% o At dJ1es SLaop;Lry

of water and e. ani -6 weeks oId at, arriv
8.1.2. Infect?hn ol Rt 42" 87 MAREn B S VY ot fom about
acclimatizati®n$ theldni miemtwede comfiéttions are intendedh to tngen 2amdrain

of H pyjgri {ﬁEiQHQ §4ﬂied%h9h9@kh§0 %'Hato‘i’d f‘rro‘?t{naﬁfbut]és € '&\féuthe

patient). ThIS | 1er (food col oni zer
nouse st omach? 3heﬂ&ﬁﬂ%ﬁ%%.ﬁﬂ?€15+%&ﬁ 8 &r nitiRndesd BFRACBPRR BMGt hin-

suppl enent ed witBel@%médiah Ravingesupl &f }eiﬁeth&ﬁiaﬂo@tn$C$OameDMII|c

at mosphere (102 0021 33 Ceetl] boolbe 20 iiere i yen Ao7 8l fosg o

oneprazole (4 3%5°F &n oral |noc pyl ori
20 (approxiﬂﬁiﬁbyfIQPePPPuéfé/&ﬂlﬁal) | nf ecti on was checked in control
ani mal s 15 ' P03 actckeveafl ithle tdfotoosotadi aesults readily with

practice of the present invention, in the case of a corn
protein substrate, corn protein is solubilized at least
partially under alkaline conditions such that it is in a
condition suitable for attack by proteolytic enzymes. A.
20 first hydrolysis step, which may be preceded by a heat
denaturation step, is carried out under alkaline condi-
tions with a protease which is active under alkaline
conditions. ALKALASE 2.4L enzyme preparation is em-
ployed usefully, and the reaction is carried out for a
25 time such that the reaction is tended to be inhibited,
i.e., to a point of reaction rate decrease, although
longer times are not intended to be precluded. '
After the first hydrolysis step, the proteolyzed
_ corn substrate is heated at a temperature sufficient and
30 for a time sufficient to render mesophilic microorga-
nisms and spores non-viable. Since processing of the
corn protein in this manner will provide desirable re-
sults in only a two~step hydrolysis procedure, the heat-
ing should be carried out so that the substrate is held
35 at a temperature of at least about 121°C for at least



8.1.3. Inmmunizations 25 The animal s were i mmuni zed 4 tinmes over a 34

day period (day 1, 15, 25 and 35). Purified antigen was given at
a dose of 100 [err] g/ nobuse and _pjenbrane proteins (MP) at a dose
of 0.5 ng/dose. Menbrane proteins were prepared by sonication of

bacteria in PRpodiehrs smives. naimedt tpfcessure of HPiIIVHSY RIS QAT Gatie at

. -Igécl:lr;arer]QGC/ Oggg%ébponﬁi °1 %am " T{Jgesgggrtggt% dly?lsysate ther\l/\?ég6lc%8ﬁ7%
transferred tamd ndweated amdtipun atewtiley r |e@zyr®, Opoeppratben20imi @ The
gg} L\?;n}tlvast L:C%]ffngﬁjes s§ézg|r gzq 8bcofQhREE] Ql‘ﬂ'ﬂt 't'he:(iaﬁgfsenﬁolléwentﬁb% an c
(CT) with %acﬂ??ﬁﬁl’rﬁ%%EBSH Oﬁe’% §¥5F89¥% %%b’ﬁ Eggl eerfcﬁagﬁiyy

to the ani nal-swidelb bBnprexgpemtideami 2adi cpraa’éeraabﬂay ébrpraot etmengritileh '
ant.i gens fromﬁ‘Péf’ePﬁQif‘d%ths AR nféésﬁﬂebﬁtaacra figed 6f\'\@ﬁ£‘r§:ﬁf§ﬁr final

| muni zati on ssive Er ot ect anal yze the
effect of mondREHHRS ARt |d(?§(f'e€sse( MAbEFPIAPARE aﬁn%’f‘%@o oPTppParation iy orj
to col oni ze t hesefubky sémplayed MAbs Wit h d| fferent specificities

were mxeghwith H pylppl égsan gfp%%rtg ot ?ﬂpggml%lg% d;meqpove

15 MAbs rai sed agai nst t against urease

(Ue ®: thregnftags nyd ‘ECPPeY%S cBFPCREAL 18t AR K 17Dt R (SThe 3)
were used. Theprotein isMpllacedrerd idnasefldio aedfuhdAit.e .3l laxi difieadual

anounts of each, M ,ng t:hent %1%tu%étrbé h‘(;%@ﬁpgﬁl %FE o %r ’-DJ

10[ err] bacteria_pel_ nouse I nocul ation. ce
were sacrifi cetebubkbize p(*}é‘te i hBE%uF‘at |R§r9temzoat least Balslakﬂaﬁl ﬁfids of

infectionts initiatdhaydredyetse sandi thied dwactqosy r@apndecaampﬁéd

di o1 ocation. Thee APIE ne react I FOENSLAIE {DCasl e rofTvagn AT ter

cutting the curv
saline. The nub@%ﬁeﬂéﬁi“?ﬁeaéﬁt Mah a’r\"b‘"'i‘m'h?d to ber pagcapdsd- are%IQﬁOTQS .
mierr] was SCé@?@déﬁ@t@a@ed yrapahaalsurgus:alamployed useAlg}.. Theheucosa

scraping was s n.Brucela pl ont o Bl ood
Skirrow pl at esgggﬁg %ﬁga{nggl ? | n%b’&f?é ﬁld(é’ipilﬁdecj"eated tn% ctoie 1o‘fﬁ‘n‘ﬁ’l C.
condi ti ond0forthkes %Y@eanﬂrGh@thQMr apgd coeRfe s MpsoPhiddc miwigeed. The
identity of H ganieoks MEA-aS&BLé A 5@€h bys Uppanea eitly Caf PGt 100°C totest

and by direct fl&sesgggyé%'f%fygsgﬁ%ulng mins, but generally prefer-

ably, for at least about 10 mins. _
After cooling, the substrate is treated with a
25 neutral protease to hydrolyze peptides and any intact
protein to obtain a second hydrolysate, and this re-
~action, too, may be carried out until the reaction rate
begins to decrease, although longer times are not in-
tended to be precluded. PROTEASE 2A preparation is em-
30 ployed usefully. This second hydrdlysis also operates
| to effect a spore outgrowth stagé_and thus, the sub-
strate medium need only be treated with heat to inac-
_ tivate the enzyme preparation and render mesophilic
microorganisms non-viable, such as in the manner noted

35
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Results 82.1 Passive protectipg._ 5 Three groups with 10
animals in each were given.a mxture of H pylori strain 244 and a

Wg band one QY4 Wasicihewait ,ORlse |'df Rylsteirilihation procediwtieurie @ftMAD
an acteria wa d react, f 10 m-n before being

i nocul at ed |rn%?§ﬂﬂ§:ﬁM% t}:NEI'()rPeto e ‘MAbs used had any clear effect on _
the bacteria |r1\ntkﬂierTWGOQbekgraﬁ#E# sacefatidrodysafecel fietdeaided fi ced
10 and the e d istedialee e\mn&etﬁremarﬁctﬁw i@ach sgeau e Enygteaa) ipAl | of

the g mee lp the ot ol aroun and 11688 dNAGUALEL LG ST Meb

m Cce Were |nfected but
to a rardgaﬂmtpeypﬂm depe fera bﬂpaweahmvheﬁﬁéegéﬁﬁaém an@dn t he
group memtyedfwa tthﬁeM%lagﬁlﬁﬁéfémm kRgPs Ohei neadane of
the mce 15 were in g h grapeutlc [ n| tion
The anlnaIS|l?qqﬁ% %tﬁﬂﬁemg Vﬂf@%?éasmffﬁlﬁs 59I FCtEPPEin nont h

20 prior tdomyamizimesnareVnog iimtgmdgss tf benpvectudedn i maaiirzed
W th 10 SEPEashal %M&wbgg(ﬁ@tﬁn Gls tagatdiRla "Mstelhﬁel r ane

proteins, .urease or rotein ntrol ani s. recei ved
vehicle only (PBS).Iftnthe case °fnﬁﬂthégfgﬁnfh8 har Fﬁﬁﬁﬁﬁiﬂﬂ Y3 he
animal s were ssksi proeddamnd GRISo is employeddet efhenaurqtign 4%, sAld-

control ani mrg?n@&vﬂ |y die £ ARG 2 ramzﬁsﬂe goﬁ'xdltlvaﬁéq Eeals ﬁsCTuréf&re%

I nfected. Ani S actlvely | mmu #zed ur eas

29 kDa prot ei mBndRCPLIXadd ng Jpedt nf"H’r dédt e%ﬁ’é%{]@% protease \Y%niféb
conpared V3t h finetlcont solsbiDhiys onbeapirotkinn ande efifexss- hydrolysis,

d d
52}‘{:,32%2 9" OUp, §5n £OPLEEEL ¥n CHAGILET QEBR ! BLEC N1 the,ce é@w bora7

-31- rybe begiépgsitendecrease, although longer times are not
' intended to be precluded. ALKALASE 2.4L preparation is
employed usefully, and prior to termination of this
20 first hydrolysis Stage, it may be found useful to reduce
the pH to the neutral range, although such should not be
deemed to be required. :
The first soy hydrolysate reactidn_medium if not
neutralized previouély, may be neutralized and then it
25 is heated to inactivate the ‘enzyme preparation and
render mesophilic'microorganisms non-viable such as by
heating at about 100°C to 110°C for at least about 5
mins, but generally preferably, at least about 10 mins.
‘After cooling, the first hydrolysate is treated
30 - under neutral conditions with a neutral protgaée to
hydrolyze peptides and any intact proteins, and this
reaction,. too, may be carried out until the reaction
rate begins to decrease, althoﬁgh longer times are not
intended to be precluded. PROTEASE 2A preparation again
35 'is employed usefully. This second hydrolysis also op-



.

The results above indicate that the 29 kDa H. pylori- protein is inportant

for the col oni zation and/ or persistence of an infection, since
bi'ndi ng of a MAb 5 to this structucrgs£esult in conplete inhibition of
col-oni sati on. Furthernore, the 29 kDa H pylori protein, when

used as an oralerates to ¢fifegioganspereomuiarowdh fttagecandr bhugxi #hgs an

oral adjuvant, QHst@%ed medlum neé&' gHh gt %(e Qfr et eld UG [8SPONES |1%ad| ng
to a signifi cant reduct.i on of

10 ee of, col opi sati on
ot O e e Vate o f e o baavhe  preparsEHEE a0, e ® “hedesiale (o
strongly supportiddoenganicimst heorovidsle, such abl ipylthre prnabeen inotad oral

vacci ne forgrul aly qn fog,lomq,eq.se dddi %E”%%Tto%:a sterllltzra?ﬂwgalﬁQOQ:re@ﬁ%@t H

pyl ori infectiaons. The

pl asni d pAEL hds Hdh iddsadeded ubteriard Wedhpest Treaty at the 20
Nati onal Col | ecti onaftfed nétislihg, amd Meetosd Bagteolgsahel MB , tAkardden,

Scot | and, UK 2Q¢3 t

dggos?'? s 16 %E.c{:kﬁ%g?te%(i%s%ln%%r%}?p%%% % % s-g;ﬁlq.% %y%tem in
pCT/SE96/00727accordance with the present inventiongdesexdbed gpoys to
(1) GENERALD INHQHM%Wyiﬁ %eptldes, éféféf&hlﬁﬁ&ﬂth an exopeptidakl) aNAVE:
ASTRA AB - r n

(O dTY: S[errqrcﬁeretr[ablr%g foSJRE Iim¥ QHilH %&%ﬁﬂﬁ@ F%@g@g a% least

(F) POSTAL CODRIftAlp)a sa&51o§5hydrolysm beq:(rtg) tELEEFORES e +46 A@aHE3 260
00 - PEXH)DAEE BFAMANG @ e b tA%h A& employed usefulllly .TELEX

19237 astra s (1) BT dechyVeNT N SR oFb Ao ATLAT° TR,k

Vacci ne Conpositions
1 known hydrolysate products may be produced by operating

in accordance with the present invention, and such may
be used in any of various known manners. Thus, such
products'and uses include nutritional prdducts and uses,
including hypo-allergenic prddutts such as foods for
20 infants, or products which are specifically tailored for
.a particular use, including treatment of humans in need
of one or more free amino acids, or small peptides,
i.e., 2-5 amino acids, or for further processing to
preparé further prpdutts.' In pérticular, hydrolysates
25 having high levels of free amino acids, and/or fractions
-thereof, may be'emplbyed usefully as flavorants per se
or as precursors for other products including, in par-
ticular, precursors for flavorant production by such as
_ a Maillard reaction or by other flavorant production re-

- 30 actions.

EXAMPLES

The following Examples are presented to illustrate
35 further the present invention. Unless otherwise in-



(iii) NUVBER OF SEQUENCES: 4 (iv) COVPUTER READABLE FORM

‘(A) MEDI UM TYPE: Fl oppy di sk (B) COMPUTER: | BM PC conpati bl e
(‘C) OPERATI NG SYSTEM PC- DOS/ Ms- DOS ~27- - (D) SOFTWARE: Patentln
Rel ease #1.0, Version #1.30 (EPO) (2) | NFORVATION FOR SEQ ID NO 1:
(i) SEQUENCE GHARMHEERI SHtEOhtages are set fEALhLBNGPFELigh670rbdye wali+s
(B) TYPE: nUC|‘]§‘,{\£/@8i\§Ime. (C) STRANDEDNESS: double

(D) TOPOLOGY: Tinear . ~ (ii) MOLECULE TYPE: cDNA (i x)
FEATURE: (A) NAME/ KEY: CDS (B)

LOCATI ON: 793. 1535 Methods (ix) FEATURE: . (A) NAME/ KEY:

mat _pepti d - (B) LOCATI ON: 793. . 1572 - (xi) SEQUENCE
DESCRI PTION: SEQ ID NO _ 1: GATCCTATOG OGOCAAAGGT GTATTAGGA ATAAGAGCTT |

GATTATTAAT CTCCCTGCItal aminog@cids arceapyodusiaTaneadataratredchy
CCGGITTTTC CAGRdd Gz THATTCEt@eze-HiAed pCABUEGATHIIth TAHEFTHoric

CATGCAAGTG AAT T 180 TAAG ro-
GTAAAAAATG CCATT) 8%&%@%%@*%“&&%&@%”6%% £ |
TGGATATAGG  GCATReAGHA tRCEAFGELRA GNTCeT T s ACEETL YETERBEA 2nd 300
WD 96/ 3847®% mixed. To facilitate placing the sampde under vacuunm,

PCT/SE96/00727th sample contained in the tube is frozen, and vacuum
is appiied to effect a vacuum in the tube and the tubes
are seéled. The sample under vacuum then is heated at
about 110° for about 24 hrs to effect hydrolysis. After

18 cooling, the hydrolysate obtained is vacuum-dried, and
the dried sample is suspended in Pickering diluent buf-
fer 2.2. The'Pickering buffer sample is micro-centri-
fuged, and the supernatant is ultrafiltered through a
30,000'MW cut-off membrane. An aliquot is loaded on a

20 Pickering amino acid analysis column which is used with
a VARIAN 5500 HPLC system; The amino acids are eluted
with a pH gradient and are detected after a post-column
reaction with'ninhydrin which is carried out in a Pick-
ering apparatus.

25 The amount of free amino acids in a product is de-

| termined by suspending a Sample in Pickering diluent

buffer 2.2 and then centrifuging, filtering and ana-
lyzing as above. o

Cell counts are performed by performing ten-fold

30 serial dilutions of a sample in an aqgueous sterile re-

" covery diluent containing 8.5 g NaCl and 1 g_pepfone'per

1. 0.1 ml aliquots of the diluent samples are spread-

plated on DIFCO plate count agar (PCA) plates. The

plates are incubated at 37°C for about 2 days and the.

35 colonies are counted. '



s

TGAATAAAGA GGCTTATGAC GCTATTATCA ATCATGGECGT CAAAAAGGGT CCGGTATTAC 360
AAACTGSATT TATTGCCTGEG ATTATGEGEEG CTAAAAGAC AAGCGAACTC ATTCCCATGT 420
GCCATCCAAT CATGCTCAAT GGGGTGGGATA TTGATAJJTT AGAAGAAAAA GAGACTTGTA 480
GITTAAACT -CTATGCGAGA GICAAAACTC AAGCT. GGGECGTAGAA ATGGAAGCGC 540
TAATGAGTGT GAGCGTAGGG CTTTTAACCA TTTAREAdE CETGAAAGCC ATTGATAAGA 600
GCATGACAAT TAGCGGTGIG ATGCTGGAAT ATAAAAGT GG AGGCAAAAGT GGGGATTATA 660
ACGCTAAAAA ATAGAAAAAG ACTGATAATC TAAAGATATT AGGGTAAAAT AACATTTTGA 720
CAACAAAAGC GTGTITGCHR rSRIGERGEIYT GTTGTTAIAGC. AARSTOTAALAPTAEPAGAATCacidr80

@Q?GQIS\GQIA CESAT]%S% SS@ﬁe Ee&ATu%T &TE%WaII? i@Chddfag in 28

a r
5 § “flask'jgp “abo iAQSTCg?@T? 9 AvBeatalukep éfeaéf‘édeé? TTA
TTA GIG GGA TGhhe ac8d6 solwyson_ys afds thea Imet;tgryé Aia @e'niédalat/alhiﬂdla Leu

Leu Val Gy Oy, in a WARING blender to 'F eGgluten in
AGC CCG CAT A A T GAA ACC AAT GAA GT TG TTG AAT

G, TA 24
Ser Pro His |IREN§EORY y BRGNS GegéFtAPg 1k EpE mkirgn W, CS g of 3
35 ac1d poteaseAT BAOLEORCT2 5D WNGBBAS ) G @W@Glﬁfé\ GhEe GAA

AAG ATT TT(P cxdlfggg susg'eﬁsE)EH A.lda é@ﬁaglutlh}és a/?épaci%rﬁ LREY AP GQu.

Lys Ile Leu Let

60 TTA AGGUERErale T @ RFunatcodaTaboyt AP 268T basedARPIAT thsA
1020 Leu Arglkten Abab®heatdn Tyhe SeuspspsAsn lilse fAhadlLys Gatwrelyw fH u

65 g%.A 5 AAC AAA TTC AAG AAT CAA ACC.
aoG CTC AsG G ATRE T 116 caa 068  Asn Lys Phe Lys Asp G@n Thr
Ala Leu Lys Val d uTken aqidifdedy ﬁluten/enzyme mixggs placed in a gg
90 AATS CAAfIm_Tvé‘ﬂ'J. NG ETdovdTe AGRGTA 898 AGC AGhLIETE AN UBAE GAT

(10 R G g b Sohebles SFiq hofSR Site LAY UG A001ST,
GAA GGG TAT THE mCtheTPluteng razEme Mik] ssuspepded sapd ppseAbhgated (3% Lys
du dy Tyr Lesbéhi@ ¥ok cAlf dVEibdiith 16 hrs,llﬁls 1ncubatlon opéEHilng

1212 Gy Gt B sttt (0F IO
125 2 a hydrplgysis reactlon an@gprovzde a reaction/@ix sulEA GAA
CCC GGG TTA TTéeddte TChyACo1eate 1@ )GAC X e ATEONCABaBHn, aldlple is
~taken from hydrolysate I for a cell count, which indi-
cates that the microorganism cell number is less than
300 CFU/ml. S |

25 2.5 M NaOH is added to and mixed with the hydroly-

' sate I substrate in an amount sﬁfficient to raise the pH
of the mix to a pH of about 6.2. The flask is covered
and placed in an autoclave and heated at about 104°C for

. about 5 mins, which operates to inactivate the enzyme

30 preparation, render mesophilic microorganisms _hon-vi-
able, which thereby also denatures peptides. The flask
and heated hydrolysate I are cooled to about 50°C.

One g of PROTEASE 2A preparation (>20,000 Amano
units/g) is added to cooled hydrolysate I to provide the

35 preparation in an amount of about 0.5% based upon the



&

Ser Qu Pro Ay Leu Leu Phe Ser Thr Ay Leu Asp Lys Met u Ay

145 150 : 155 WD 96/ 38475 '
PCT/ SE96/ 00727 GIT TTA ATC CCG GCI26LG TTT ATT AAG GIT ACC ATA CTA
GAG CCT ATG 1308 Val Leu Ile Pro Ala Ay Phe Ile Lys Val Thr Ile Leu
Au Pro Met gluten initiallgQemployed. - The fik&sk is covered an@p

AGT GGG GAA TGh 2tk G TC&JHME&&E&@AT I8 AHe ?@rgf?s%@ I/enl356
Ser Ay GQu Ser Leu Asp Ser Phe -Il_'leatedt p eu Ser

175 zyme Sugfignsion 1s “hogia tagk @R RS FTA AsA

ACC ACC CAT T(brAGBDAT TAGE GO iGEG shak:h4'@4 suffiilod e@tn t@ maiyetafive theu Lys

Thr Thr H S H$ Gy, Gcé{ rovide 498econd hydrolysatel$2o-
200 TTA G%If‘ s ACTS%%S GIT AA AT CTCT O AAT YERE ATC

1452 Leu Valusser (hydrajysats H/é Y ‘gﬂci\sﬁliﬂnf%}llﬁénlﬂsﬁ APRTE e -
205 out-grdiitth stage which yiePd$ microorganisms.22@ sampdRG AGC

CCT TTG AAT Aﬁ% @TR%}T]EQ]‘:% L ot %Acg%n%%a%g thatl 3 celys Ser

Al a Leu Asn I e
225 numbefz?cﬁ feds "than 2 x 102357 /mlyean AAA CTC ‘ACT CAA AAG AT
TTA GAA TXr TAT CAA A TaEk %%1ng ApdBolysays L¥siksewolered rand/s Asn

250 " can THLSEE IR AL Ao RIE R Rl SR IaRT AR BTG ot *
1595  Qu Leiuotuyfs &Py mins Ar YhASh gRepates to inactiyate the pro-

260 AAGAAGESEIFe CANRAANFén L0 M% t {dlelsl T(hASGE yl HeEmalinlia AGAZRCRATT
1655

1670 TAA%C%P&G—% SES 195 \dresophilic microorgandsps gqn-

CHARACTER TI cSiable.  The covegpd ENGREk 282 difiatedchugrolysate II
(B) TYPE ani nghéifigkre cooled to room temperature (~22.5°C).

2 g of PEPTIDASE A AMANO preparation: (>100,000
aminopeptidase Amano units/g) is suspended in 15 ml
sterile water contained in a sterile beaker. The susf

20 pension is filtered aseptically through a 0.45 y mem-
brane filter into cooled hydrolysate II to provide an
enzyme preparation concentration of about 1% based upon
the gluten initially employed, and the flask is covered.

The aminopeptidase/hydrolysate II reaction mix is

25 cooled in the covered flask to a temperature of about
14°C, and to obtain a further hydrolysate product
(hydrolysate III), the mix is maintained at about 14°C
for about 7 days, during which the flask is shaken at
least daily to suspend separated solids. A sample is

30 taken for a cell count, which indicates that the cell
number is 0 CFU/ml, i.e.,. no detectable microérganism
growth. Hydrolysate III then is heated at about 104°C
for about 5 mins to inactivate the enzyme.

Hydrolysate III is centrifuged ép about 5,000 rpm

35 for about 5 mins which provides a supetnatant and a
pelletized substrate.



(D TOPOLOGY: |inear (i) MOLECULE TYPE: protein (xi)
SEQUENCE DESCRI PTION: SEQ I D NO 2: Met Arg Ala Asn Asn Hi s Phe Lys Asp
Phe Ala Trp Lys Lys Cys Leu 1 -30- 5 10

15 Lou Ay Ala Ser Val Val Ala Leu Leu.Val Ay Cys Ser Pro Hs Ile

20 2he supernatant is3(Ereezdddri@a ThndAsh2® ugVabfAl a
Leu Lys Leu As ed. 35 40

45 Gu Ly SQ65¥ZETB§#FEOE 5§§icfs EbtaﬂPe Leu Leu Leu Arg Pro Al a
50 gsmples are taken frem the pree@ardrjredsgrapgpiabn |l e

Ala Lys G u TYamEhd AshdL¥8abPpeibysndicBRes that the materidD contains

;gT/SE96/05727about8%4 3% totalvgh?gé3%%1 s and that abggt 39, Bfﬁgﬁ an

Thr Ala Leu Lysh¥altoGal @manp|acids @anAsn émang gcigs.
85 90 Lys Val Ile Ser Val Asp

Ser Ser Asp Lys Asp Asp Phe Ser | . 100
105 110 g%‘%‘aﬁ? ’ﬁ”’“’é‘y "‘ryr Leu Ala Val Ala Met
Asn Ay GQu Ile Val 115

125 1beu Arg Pro jAspr P5 0oLy 354 & o r&sgmo:h)es aléi% Sp81F Hokr 9sG Y
130 135 14 g gu Phe lSer Thr Ay
Leu Asp Lys I\/Et"‘eétl?dGaf ViR ESATPLE Pro and 205 9 of wheat glutenis

155 added B6id mixed wWiihGthePlkelultdobyeaVab Fhrinl| Bxaspl€ I.Pro
2/% Se: G{euG %\s? %ﬂzd_rﬁrotease ésﬁocbggrzo& 000 BU/;;&% J]s”Qd%ed to
180 apjsiified gluten suspefggion as 1n Example I to pro-
15 vide the preparation in an amount of about 2% with re-
spect to the gluten substrate. The acidified gluten/
enzyme mix is shaken and incubated as ‘in Example I ex-
cept that it is heated at about 65°C and only for about
5.5 hrs. ~ At the termination of this procedure, which
20 provides a reaction mix substrate (hydrolysate IA);.a
sample is taken for a cell count, which indicates that
the cell number is less than 300 CFU/ml.
- The pH of hydrolysate IA is raised to about 6.3
~with 2.5 M NaOH) and then, hydrolysate IA is heated in
25 an autoclave as in Example I for about 5 mins and then
cooled to about 45°C. .
4 g of PEPTIDASE A AMANO preparatlon (>100,000
Amano units/g) is added to cooled hydrolysate IA which
provides the enzyme preparation in a concentration of .
30 about 2% based upon the gluten initially employed. The
aminopeptidase/hydrolysate IA reaction mix are iﬁcubated
at about 45°C for about 6 hrs to obtain a further hy-
drolysate product (hydrelysate'IIA). A sample is taken
for a cell count, which indicates that the cell rumber
35 is about 7,500 CFU/ml, which indicates that microorga-

Lys



Phe Léu Lys Thr Thr His Ser Ser Hs Ser Ay Gy Leu Val Ser Thr

195 200 205 Met Val Lys Ay Thr Asp
ASn Ser Asn Asp Ala lle Lys Ser Ala Leu_.31- 210 215
220 Asn Lys Ile Phe Ala Asn Ile Met G n Gu lle Asp Lys Lys Leu Thr
225 nisms 33@ growing and whicA35in view of the tidd of thed n
Lys Asn Leu G u r ie _

545 egct égé ga'{} LY3e3R A t%aé:s?ﬁ:uo&e{a &Arsen %:Brgxl

260 (2) PAEeRYARPORLEOR SECH| PWEO: 3: (|) SEQUENCE

CHARACTERI STI CS: Hydrolysate IﬁA)1%ENGHir£HBHb&HﬁﬁﬁFxhéssupernatant

(B) TYPE: pucleic _ oub _
(D) TOPOLO®Y: Pfn Fpete-ariea 3g; iif 156(?%1 TR 0 égt”‘“?a
FEATURES: tions 1nd1q@@er¢nEyKENe Epeeze-dried materizg) contalns

LOCATI ON: 793. . }bdat 68.1% tothX) smEABUREcids and about 26453 NAYE KRY:

22;72282}88727t0ta1 amino ag§és is Ikgy Z%§n0123%as - 36- Vo 96/3????

SEQUENCE DESCRI PTION: SEQ I D NO 3: GATCCTATCG CGCCAAAGGT GGTATTAGGA
ATAAGAGCT{ g GATTATTAAT CTCCTGGTACOMPARATIVE(%kAMPLgWQCIAAAAA GTATTAGAGA
ATGCTTAGAG GCGGITTTTC CAGCGATTCC TTATTGCGIG 120 GATTTGATTT
TAGGGAATTA CATGCAAGTG AATGAAAAAA ACATTCAAGC GITTGCCCCC 180 :
An experiment is carried out in accordance with the

procedures of COMPARATIVE EXAMPLE A, except that the
amounts of enzyme preparation employed for each of the
15 protease and aminopeptidase hydrolysis reactions are 1%,
except that the acid proteolysis is carried out for
about 14 hrs, except that the first'hydtolysate product
is heated in 10 mins, and except that the aminopeptidase
hydrolysis is carried out at pH 7.3 for about 5 1/2 hrs
20 at 45°C followed by 1 hr at 60°C. _
The freeze-dried material contains about 62.7%
total amino acids and about 24.2% of the total amino
"acids is free amino acids. The cell count after the
acid proteolysis is less than 10 CFU/ml, and_aftér the
25 aminopeptidase hydrdlysis, the cell amount is less than
15 CFU/ml. '

EXAMPLE II

30 200 g of corn protein are added to about 2 1 de-
ionized water contained in a flask and having a temper-
ature of about 75°C. 2.5 M NaOH is added to the water
and corn protein in amounts over time, while shaking the
flask and contents with an incubator shaker to mix the

35 ingredients and suépend-the“protein, to adjust the pH of



AAACAATAAG GTAAAAAATG CCACTCACTC ATTTGAATGA AGAAAATCAA CCTAAATGG 240
TGGATATAGG GGATAAAGAA ACCACTGAAA GAATCGCTCT AGCAAGCGGT CGTATCAGCA 300
TGAATAAAGA GCCTTATGAC GCTATTATCA ATCATGEIGL CAAAAAGGGT CCGGTATTAC 360
AAACTCCTAT TATTAGCTGGG ATTATGEEEG  CT. GAC AAGCGAACTC ATTCCCATGT 420

GCCATCCAAT  CATE(d %@ﬁgﬁgﬁd TEHdd T8 T5 AGARGAWYVin GAGIET TEHA pro-480
GTTTTAAACT CTATGCGAGAr

TAATGAGTGT GAGEEIAGERIEFFHAAGH u%?‘%L@m‘:m %@é%ﬁéﬁ%@ n °€oo

GCATGACAAT TAGIBSTEY 6L AJCCBGRAAT ATARRALAEE ACCEARASP2CEEEATTARA add@b0
ACGCTAAMA ATARNGAAGY AGE%W&JWEAH @%EWEU%%-EEEGASUS[;&Q-

CAACAAAAGC, GTGT TGGTTG CTT% T GTTGTTATA GTCTAAAA TATTACAATC 780
AAGGATAGAA® CG Bl AGR ARRE CRF SPRF AAARTGAT TRIT CCEASASE3 28
Met Arg Al a Asabédst HiS%Phaségsupsp Fhe ébanTppotein.

s B4 A (L TBL AL 103 A Q{QTTA
1A orc coa Tao  1oggptatflel At ke vk olitd (et rdve | Leu

g q¥ 3 % ly Al a Ser
Leu Val Qy Cyg), the flask]£§ coveréd an eyfFubstrate/enzyme suys-
AGC CCG CAT ATpeAdTofANsACEaRAT GAEEfGECeGETyT EGrAAROLEG A STAD maifl4

I I
35 10 T8 T Ealh®yfiticbin PR edid ¥ llel iR, SRDAREE SN dieased
AAG ATT TTG CT#t ab°9‘7255 Chii s 2P0 MaNaOk i sg3AdSd ReFieficnd by 1@eriRy qQu
Lys Il e Leu Lethe f4bst 6 hrs to maintai® the pH at about 55, and then

60 TTA A gffh T J%?: 'T "ééA T

1020 Leu ,céfa o%gngegg%t y-Br q}sp Asn % A E?yrege _
65 samplepis taken for a ce} counAACw hrny qqﬁ-tm@pACC
GCG CTC A& GTIhE%ﬁuEEEbAEEnTIE CARL nuﬂBéB is Bebokys,Pbe tys,/Asn G n Thr

éloa R o oo T aRetarlt’ Aldbkoang hudro e s8I RFeA e ated G

1116 Asn c;ﬁncpyt¢9iazysaVaﬁbpu§ £et°Gapndep seprepsupgpofyabenp bSp

95 psi £600about 15 mins an®%hen, allowed to cool to room
temperature (~22.5°C). o
20 2 g .of PEPTIDASE A AMANO preparation (>100,000

aminopeptidase Amano units/g) is suspended in 15 mls
water and aseptically filtered through a 0.45 y membrane
filter into cooled hydrolysate I to obtain an enzyme
preparatlon concentration of about 1% based upon the
25 corn protein initially employed, and the flask is
~ covered. _ | B
To obtain a second hydrolysate product (hydrolysate
IT), the aminopeptidase/hydrolysate I reaction mix is
cooled to and maintained at about 14°C for about 6% days
30 with shaking as in Example I. Samples then are taken
for cell counts which indicate 0 CFU/ml.
Hydrolysate II is centrifuged at 5,000 rpm for
about 5 mins to obtain a supernatant and a pelletized
. substrate. The supernatant is freeze-dried, and 161 g
35 of product is obtained. '



WD 96/ 38475 ' PCT/ SE96/ 00727

-37-
1164
110

GAT CCT
Pro Asp
135

AAA ATG
Lys Met
155
1308
160

TTT ACG
Ser Phe
185
1404
190

GGA ACG
Lys Gy
215

CAA GAA
Met G n
235
1548
240
'CGA TAA
Asn Arg *

TTT TCT TTT GCA CAA AAA AAA GAA GGG TAT TTG GCG GIT GCT ATG AAT

'Phe Ser Phe Ala A n Lys Lys Gu_G3y Tyr Leu Ala Val Ala Met Asn

. 115 120 GEC GAA ATT GIT TTA CGC CCC
AAA AGG ACCrAdA £A6eAAAPéd matdPi?l céhyaids ldsodkal 42WArg

Pro LYgoeh? fifnd! gc’?&% S RTINS F e ac

GAA GG fregogmino &@id&y Pro Gy Leu Leu Phe Ser Thr Gy Leu Asp
Gu Gy 145 , 150

GIT TTA ATC CCG GCT GGG TTT %‘;@@@g %‘E ACC ATA CTA GAG CCT ATG

Va LeuIIeProAIaGyPhe Thr Ile Leu u Pro Mt

' 165 - 170 AGT GGG GAA TCT TTG GAT TCT

ATG GAT TTGE%%IE%%Ccarneé?’%t 1r§%’cc@ﬁﬁané S?ftﬂ-efe'hﬁsl)

Thr I\/bt Leu Ser 180
ATT CARTERRGHARSTIE FFATRAR AckBRSC T oFed O TA IR Br 0
I'le c;nfGtUeLyscﬁhetLeu ofshyfroTpsate sIBevi Seramimoept Biyse y
10 as_indl83ted in the folloﬁQ% TablblA Gapi@s A &J&QT AAG
GAT AAT,TCT ANT GAC, GCG g N £ tLheu Val SertThg I\/bt Val
Thr AsPiREn ARRIDR 3RS | FR en%o@ € supernatans @s a
percenfdfe of ABGLALA :BCROTTecEF AAG ATIRET T aBCAVAATOWIC ATG
éTﬁ‘ |G|AG1f&§s' 3200350 LYﬁdf‘EQté‘ia 1|neutl@”T!erel ! ‘ithechﬂ agéShek! ©
AMA AAADEIEARETCRAR AARPAAT ?TA EAA rerlyasdean AAA GAC GCC AAA
L¥S Lys Leu Thr A n Lys Asn Leu Qu Ser Tyr A n Lys Asp Ala Lys
245 _ 250TempeCARUTES AAA GCC AAA AGA AAC
AAACAAATAA CGCCATAAGAA - 1595 Ju Leu Lys_dy Lys Arg

Time (hpsy 40°c 280, ngﬁGﬁﬁgfgngtﬁﬁTAAACTG"
CTTAAAAAGG GTTTTTTAGC GTTCTTTTTG ee o Acl GA TGATC

1670

(2) LNFORMATI ON FOR SEQ,hHD,NO 4:
20

17.25 17.25
5 - 26.7 25.6 -
9 - 28.8 25.9 —
12 32.3 31.6 -
27.5 347 37 23.3
25 | o |

54 . 419 45 30

96 - - 35.4

168 - - 42.9

30 | | EXAMPLE IV

200 g soy bean meal is added to 2000 ml water in a
flask and agitated on a platform shaker at a temperature
of about 60°C for about 30 mins to suspend the meal.

35 2.5 M NaOH is added to the suspension in an amount suf-



(i) SEQUENCE CHARACTERI STI CS:

(A LENTH 261 ani no aci ds

(B) TYPE: am no acid (D TOPOLOGY: i near _ (i)

MOLECULE TYPE: protein
Met Arg Ala Asn Asn Hi's Phe Lys Asp Phe Ala Trp Lys Lys Cys Leu

5

PCT/ SE96/ 0072
Pro Hs Ile

(xi) SEQUENGE DI SCRIPTION: SEQ ID NO 4:

ficient) to adjust its pH It about 8. W3 9%5/8B4RBKALASE

%.41 preftdddogf! i Fdadh! 1 d2knd! Bghal heYeysubpnOiBpSer

Ile Gu Thr A@F@hﬁaféﬁdAﬁ& 160 q_yEC ¥ eabAMS 'I%/thsttPr PbRad nsed flrs"—
roly{’éate (hydrolysate I)45 Au Lys Val @dn Ala Leu Asp.

35

G u Lys Ig;

65

Thr Al a

85

Ser
110
115
Thr
140
145
dy
165

Asp

Il e

Phe

Leu

Adn

10

dn
Leu

I'le

15

20

25

30

GLﬁ”be*et%e“Agoﬁ SRR A, 2980 For, Y OlNEItS d PR ADs

1

amount 78ufficient to adjugg its pH to about 8@5 anfsn @ n

Litsheda)! %ﬂnghJAdEjdde Hyd\ﬁalﬁsﬂt:GMTyﬁ heated 1n an

: old € sp Ser
Lys‘mﬂygﬁﬁ}fm% %%r ﬁgqﬁefature of ab5¥§ Y%éoc fo ag % 105
LwnngﬁanatthEQ/ﬂqalmku Ala Val Ala Met Asn Ay Gu Ile Val

of PROTEASE 2p12§>re arla®4of 9( 510, 66 Rnﬁnloys Arg

Chipie %Zﬁ T%J %gvﬂaﬁ Asp i%ﬁse]af/ewcfﬂ%ﬂ VRATPANSARE o

and inchbfhted in a shaker ifxfubation at 50°C forlgldout %Al a
L Vipr £/ oTbﬁtalﬁ LeHeE%HdPBQdW%%y§%&eG§%o@h%tsqmydrolysate

I1). Hydrolysate II is heated in an autoclave at 121°C

for 15 mins at a pressure of abcut 15 psi and then is
.cooled. '

2 g of PEPTIDASE A AMANO preparatlon (>100,000

- Amano units/g) are rendered sterile as in the Examples

above, and the sterile enzyme preparation is added to
cooled hydrolysate II which provides a preparation'ccn;
centration of about 1% with regard to the soy meal in-
itially employed. The temperature of hydrolysate II and
the preparation are reduced to about 16°C and incubated
with an incubator shaker for about 4 days to obtain a
further hydrolysate product (hydrolysate III).
Hydrolysate III is heated to inactivate the enzyme
preparation, cooled, and centrifuged as in the Examples
above. The supernatant is freeze-dried, and about 83 g
of freeze-dried material is obtained which contains

‘about 45% free amino ac1ds as a percent of total amino

acids.

As is clear from the foregozng, various modifica-
tzons of the present invention may be made without de-
parture from the spirit and scope of the disclosure, and
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Leu Asp Ser Phe Thr Met Asp Leu Ser Qu Leu Asp Ile @n Qu Lys

180 185 190 Phe Leu Lys Thr Thr H's Ser
Ser His Ser Ay Ay Leu Vval Ser Thr ~35- 195 200
205 Met Val Lys Ay Thr Asp Asn Ser Asn Asp Ala Ile Lys Arg Ala Leu
210 the inkmtion may be embo@¥3 andAsn pysctieedPhsuitablBgn |le

Mt Adn Gu Il Lely i £ 3 €
235 §nA%%92%%5¥%%e A ng; %ﬁﬁi ks %flon 7 Cfr y%sAgpeRfa Lys
G u Leu Lys d gnd/or manlpulatlons, 29@ 1t10ns, substanqgﬁ)an /or in-

255 Lys Argrldieft@ *manipulated and/o&6011m1tatlons not Vp86488475
PCT/SE96/0 727 39

| NDI CATI ONS RECATHRIGH &SABEPEPTEL™ M CROORGANI SM

(PCT Rul e 13bis) A. The indications made below relate to the -

m croorganismreferred to in the description on page 30

i ne 17-22 B. | DENTI FI CATI ON OF DEPCSI T

Furt her deposits are identified on an additional sheet Nanme of dep05|tary
institution The National Collections of Industrial and Marine Bacteria
Limted (Ng MBlerr]) Address of depositary institution (including postal
code and country) . 23 St Machar Drive Aber deen AB2 1RY

Scotland, UK Date of deposit

Accessi on Nunber 16 May 1995

NCI MB 40732 C. ADDI TlI ONAL | NDI CATI ONS (| eave bl ank if not appllcable)
This information is continued on an additional sheet In respect of
all designated states in which such action is possible and to the extent
that it i45 | egal |y perm ssible under the | aw of the designated state,
it is requested that a sanple of the

20

25

30

35
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deposited m cro-organi sm be made available only by the issu
| ndependent expert, I n accordance with the relevan,"ﬂ

| égi sl ation, e.g. Rule 28(4) EPC, and ggggr_al ly simlar MMMM@,
mutatis mutandis for any ot her designated state. D. DESI " FOR
VWHI CH | Ny LA ¥ ARE MADE (if the indications are not for all designated
St at es) E. SEPARATE FURNI SHI NG OF | NDI CATI ONS (| eave bl ank if not
applicable) The indications listed beloww ||l be submtted to the

I nternational Buread pavees¢spaci Pptahvsiggnar domratidd eofhydre ivrdi cati ons,
e.g., "acgessiPfodlibelofhr PePR§iAydrolyzing a proteinacddiis IRl ving

O fice use on| , For, I.nt ernational Bureau use only

Thi's sheetti@ke r 843y oF ¢ Wighde MESIRR: i PASEEPEGRPOATS TR sheet was
recei ved épyotée int er nttamilad Hstsouonith aAsttlesriilze @ rafyfmec prep-

Aut hori ze lcer . ' 4 | ¥ d 994D .
- 40- (]ékéi{6ﬁ1§u1#i§?ég%§£?éé§%aﬁkﬁé%gp%idegﬁa%% %Fof I nduci ng
protective imunity in a manmmal against Helicobacter pylori infection,

wherein the poRypepAi qroc¥yy | aecopdingl o acldimequenhereihChties

I denti cal east WEB&Q%I S ] ' i sgaugnce from
position iug%tg%§+t?§n%¥§fo : g%ﬁ ?Kf%égegggP??L%QZgﬁkg‘p05|t|on 260 of
SEQ I D NP°%; t®0aPPEBEN43°Fo position 260 of SEQ ID NO 4; or position 28 to

position 260 of SEQ 1D NO 4. 2. The pol ypeptide of claim1, wherein
the pol ypeD“d?.CO”R”EFoSceaéL'aQLQBrE%Q to claim 1 wherein the
substrate is hydrolyzed at a temperature of from about
0°C to about 20°C.

4. A process according to claim 1 wherein the
substrate is hydrolyzed at a temperature of from about
20°C to about 40°C. '

5. A process according to claim 1 wherein the
substrate comprises peptides and the enzyme preparation
comprises an exopeptidase preparation.

6. A process according to claim 5 further com-
prising hydrolyzing a proteinaceous substance with a
proteolytic enzyme preparation to obtain the substrate.

7. A process according to claim 6 wherein the
proteinaceous substance comprises intact proteins.

8. A process according to claim 6 wherein prior

. to hydrolyzing the substrate, the substrate is heated at
a temperature sufficient and for a time sufficient to

. render mesophilic microorganisms and spores non-viable
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sequence which is at |east 95% honol ogous with the am ni mnﬂ

position 1 to position 260 of SEQ ID NO 2; position 28 mamﬁ“um"l)
SEQ ID NO 2; position 1 to position 26B7%f SEQ ID NO 4;* o pésitlioh 28 to
260 of SEQ I D NO 4. 3. The pol ypeptide of claim1l or 2, wherein the-
pol ypept t@e ¢btaimi ddteedsubsgrate A@eY@b¢aﬂéH Ni@bdec BesePhblégul e
conprlS|ﬁgcg°a@gggggmgea§aqg Bgescodi ng for a pol ypeptide according to
claiml1 or 2. An isolated nucleic acid nol ecule selected from (a)
A nucleic aC|d nnlecule conprising a nucl eoti de sequence coding for a

pol ypeptide 9. acqoradiens taccoedimd 6o xlaim Ghiogh § swhelemincal with,

or subst gl ? rlo¥ eSnEicle@ sf %ubstancePQ.%' tddl’]fﬁ a7r&§ e’ 2c®fn SEQ h{p-NO 1,

posi tion 796- 1572 of SEQ I D NO
3; or po |rPKé'ﬁ§ 87‘@‘{;&3‘72a6LakEﬁfl 5oRaitd °“(5b) p"?{ﬁ&f’el &cFUPhol ecul e
codi ng fetrateal ypepti de according to claim1 or 2 and conprising a

nucl eoti de sequence capable of hybridising to a nucl eoti de sequence ,
conpl ementary _to the nucl eotide. seguence as eflng ﬁ%n (@); and (c) A
nucl ei ¢ aci d MBlrect PTRFRFT sPRGOEILAEI && i G2 EBqde Th€P8=degenerate -
as a prisdngl tt mfattihey genptotetnadeebusa subelteociedevigdguenpeodef i ned i n
(a) or (Rkolji¥hleiyme prepa?datib’ 3 eewefm&adep@g%em' Bg tReClaim1 or

A vector
m. ch cofpPStaacs iRl 8PE2ABI @MoPbcdr@Sic AT ALY éPéPFhl!thPdS 7. A
vect or acabstiraget and airwakiny thei solhdipliasd dubstiratepiiEth( digl MB 40732) .

A Vgﬁkﬁk ; %QE%Qi%%r$laBﬁ;githﬁg §§OQQ1%§QE%§§'QHP¥QQEEQ Capable of

nedlatln acco 9.
A vector & d*ﬂl?k?%otﬁ?aﬁﬁpétﬁﬁFEhH%sQQRgﬁﬂ%ﬁnﬁ%V%%Qtﬁﬁ ﬁS&Géeshomn in
Fi gure 2micrbRrgamilsast ad Ispatelsquri ng a vector according to any one of
clains 6 to 9. 11. A process for production of a polypeptide which is a
Hel i cobacter pylori surface- exposed 29 kDa antigen, which co i ses
culturing a hddt c@ |PEP@RSS OPREQIAANE &P e%pPeBsildh ‘«’/%‘E%*nagg@rdl ng to

claim8 aredtwiedts COfiptioes Wyialy shed gwlupEpiisle kabstrate
for a time to render mesophilic microorganisms non-
viable and heating the proteinaceous substrate to render
mesophilic microorganisms non-viable to obtain the sub-
strate devoid of viable microorganisms and spores.

il

12, A process according to claim 10 or 11 wherein
the proteinacéous substance comprises wheat gluten and
the wheat gluten is treated in an acidic medium with an
acid'protease to obtain the solubilized substrate and
the solubilized substrate is neutralized and treated
with a neutral protease.

13. A process according to claim 10 or 11 wherein
the proteinaceous substance comprises soy protein and
the soy protein is treated in an alkaline medium with an
alkaline protease to obtain the solubilized .substrate
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produced, and recovering said pol ypeptide. 12. © A pol ypept ummmmmmml
to claim1, 2 or 3 for use in therapy. _13. A polypeptide HE ¢ nfloot! Il

*

claim1, 2 or 3 for use in the diagnosis3®f Helicobacter pylori |nfect'iof. *
14. A pol ypeptide ,agcarding tq claiml, 2 or 3 .for use .as _a_yaccine. 15.
A vacci n@%ﬁ i$9 lﬁulrzﬁcﬁoi}&srﬁa}eprl& é’cet“}t\fea]ilménrdegﬁgﬁsg%t 0 _
Hel i cobactisth pylrenitdadf ety seonpri sing an i munogenically effective -
amount of a pol ypeptide according to claiml1, 2 or 3 or a nodified form of
sai d pol ypeptide which retains the capability to induce prptective imunity
agai nst Hel i cofct dt BYPERESI rAERIT BRI of5Ci onkd % ROQ%IE?IE?1Wt ®a

phar macewibsd tateacdept apieotpzed erwicth ditwoenénzyme preparations

-42- : he Lphe oLl orgding 4015, wherein
t he pol ypceop“tl‘?r e“]!ggf-ér Fgﬁg%ig & |£n attdlecﬁ]vgrﬁ)gi s%éter’r‘lto eel(i:jetgtdleyéjefrom
| i posomePTaBREXNELORochl eat es and pol ymer m cr ospher es. 17. The

vacci ne conposition according to claim15, wherein the polypeptide is
formilated 4 thy!byeaLkenal saagt @ ac a4 USeS RE, B1R0SHe 10

18. A vaccine conposi tion for Tnducing’ a proteciive imune response to H.
pyl ori  Protefnagedis SHRFRSCey &SNy A ¥ZsY HAEBr R nPa®a8%im 4 or 5,
optional lpréppedtign Wi th a phar maceutical ly acceptable carrier or

di | uent. 15 19. Use of a polypeptide according to claiml1, 2 or 3, or a.
nodi fied formof said pol ypeptide which retains the capability to

i nduce protective immunity against Hel i cobacter pylori infection, in
the manufacture of a conposition for diagnosis of Hel i cobact er pyl ori

i nfection. :
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20 20. Use of a pol ypeptide accordlngptxgcla1n11 2 or 3, or a nodified
formof said pol ypeptide whichiretains the capability to induce
protectlve i mruni ty agai nst Hel i cobacterpylori infection, in the

manuf acture of a diagnostic kit for diagnosis of Fblicobacterpyror

i nfection. 25 21. Use of a polypeptide according to claim1, 2 or 3, or
a nodified formof said pol ypeptide which retains the capability to

i nduce protective i Mmunity agai nst Hel i cobacterpylori infection, in
t he manufacture of a vaccine for use in eliciting a protective i mune
response agai nst Helicobacterpylori.

- - 43- 22. Use of a nucleic acid nolecule according to claim4 or 5,
in the manufacture of a vaccine for use in eliciting a protective

i mmune response agai nst Hel i cobacter pylori. 23. A nmethod of in
vitro diagnosis of Helicobacter pylori infection comprising at |east one 5
step wherein a pol ypeptide according to claiml1l, 2 or 3 optionally |abelled
or coupled to a solid support, is used. 24. A nmethod according
to-claim23, conprising the steps (a) contacting a said pol ypept i de,
optionally bound to a solid support, with a body fluid taken froma mammal ;
10 and (b) detecting antibodies fromthe said body fluid binding to the

sai d pol ypepti de. 25. A diagnostic kit for the detection of _
Hel i cobacterpylori infection in a manmal , optionally man, conprising
a pol ypeptide according to claim1, 2 or 3, optionally |abelled or
coupled to said support. 15 26. Use of a polypeptide according to-
claiml1, 2 or 3, or a nodified formof said - pol ypeptide which retains
the capability to induce protective immunity against Hel i cobact er
pylori infection, in the manufacture of a-vaccine for therapeutically
treating a mammal i nfected by Helicobacterpylori to eradicate or
suppress said infection. ABSTRACT -

A comestible hydrolysate product is prepared by
hydrolyzing a prote_inéceous substrate devoid of wviable
mesophilic microorganisms and spores in a sterile system
with a sterile enzyme preparation suitable for hydro-
lyzing the substrate. |

his: Sheet Has Been Replaced

||II|||III|| L

THIS SHEET HAS BEEN
REPLAGED




20 - 27. Use of a pol ypeptide accordlng to cIa|n11 2 or 3, or a
modi fi &d form of said pol ypepti de whiich.retains the capability to

i nduce protective immunity against Hel i cobacterpylori infection, in
t he manufacture of a vaccine for prophylactlcally treatlngéoﬁgﬁbfé)nannal
at risk of infection by Helicobacrer pylogsy.-

nucl eic acid nolecule according to claim4 or 5, |n t he nan“waétﬁwﬂ‘bf a
vaccine for therapeutically treating a nmanmal infected by Helicobacter
pylori to eradicate or suppress said infection.

-44- 29. Use of a nucleic acid nolecule according to claim4 or 5, in the
manuf acture of a vaccine for prophylactically treating a mammal at risk of
infection by Helicobacier pylori. 30. The use according to any one of
clainms 26 to 29, wherein the manmal is a human.

ENHANCED PROCEDURES FOR
PREPARING FOOD HYDROLYSATES

ABSTRACT _

A comestible hydrolysate product is prepared by
hydrolyzing a proteinaceous substrate devoid of viable
mesophilic microorganisms and spores in a sterile system
with a sterile enzyme preparation suitable for hydro-
lyzing the substrate.
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