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S. aureus is therefore a major human pathogen capable of causing a wide range of
35 diseases some of which are life threatening diseases including septicaemia,
endocarditis, arthritis and toxic shock. This ability is determined by the versatility of the
organism and its arsenal of components involved in virulence. At the onset of infection,
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30
According to an aspect of the invention there is provided a vaccine composition
comprising an inactivated staphylococcal cell wherein said composition is prepared using
a staphylococcal cell characterised in that said cell:
i is a gram positive coccl;
35 ii) expresses at least the enzyme catalase;
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induces an immune response that produces antibodies that cross react with methicillin
resistant, vancomycin resistant and vancomycin intermediate resistant staphylococcal
species,

20
In a further preferred embodiment of the invention said staphylococcal cell is sensitive to
the antibiotics cloxacillin, erythromycin, tetracycline and gentamicin.

In a preferred embodiment of the invention said staphylococcal cell is selected from the
25 group consisting of: S.epidermidis, S.aureus, S.hominis, S.haemolyticus, S.warner,
S.capitis, S.saccharolyticus, S.auricufaris, S.simulans, S.saprophyticus, S.cohni,
S.xylosus, S.cohnii, S.warneri, S.hyicus, S.caprae, S.gallinarum, S.intermedius,

S.hominis.

30 In a further preferred embodiment of the invention said staphylococcal cell is S. aureus

or S.epidermidis.

In a further preferred embodiment of the invention said staphylococcal cell is an
antibiotic resistant staphylococcal cell.
35



In a preferred enbodi nent of the invention said antibiotic resistance
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protein/ m . protein concentration of not more than about 0.45mg bacterial protein/ml.

in a further preferred embodiment of the invention said staphylococcal cell Is provided at
20  a protein concentration of at least 0.0001mg bacterial protein/ml

In a further preferred embodiment of the invention said staphylococcal cell is provided at
a protein concentration of at least 0.1mg bacterial protein/ml

25  In a further preferred embodiment of the invention said staphylococcal cell is provided at
a protein concentration of between 0.0001-1mg bacterial protein/ml.

In a further preferred embodiment of the invention said staphylococcal cell is provided at
a protein concentration of between 0.1-0.45mg bacterial protein/ml.

30
In a stili further preferred embodiment of the invention said staphylococcal cell is
provided at between 0.25-0.36mg bacterial protein/ml.

In a further preferred embodiment of the invention said staphylococcal cell is provided at
35 about 0.35mg bacterial protein/ml.
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25  According to a further aspect of the invention there is provided an inhaler comprising a
vaccine composition according to the invention.

Such amounts of vaccine will depend, of course, on the individual patient parameters
including age, physical condition, size and weight, the duration of the treatment, the
30 nature of concurrent therapy (if any), the specific route of administration and like factors
within the knowledge and expertise of the health practitioner. These factors are well
known to those of ordinary skill in the art and can be addressed with no more than

routine experimentation.

35 It is generally preferred that 2 maximum dose of the individual components or
combinations thereof be used sufficient to provoke immunity; that is, the highest safe



dose according to sound nedical judgnent. It will be understood by
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al so may contSaFsP QB%t WneAt Py t abl e preservatives, such as:

benzal konzaum chl ori de; chl orobutanol; parabens and thionerosal
Vaccine compQghdd Rmimdtsbabhie fatcmaempsitehs afmnai lédibh Ofte applied in
conveniently conprise a sterile aqueous or non-&quem{s prepar ti oq.hof
vacci ne, whi dherpreufigaly ascepiebleiagsrnped Ritharreptisally FgePatle pefapositions. The
reci pi ent. Thign Waesjedfcalipyicdeptabler metna thednandconalensy thabddes owhintetier gdtb
5 using suitaple.di. ' t t.Sai N&, [0 RSB
The sterile ?tﬁ? 3@?"3%7%%%?2%3%%{0%%1 %#]\g%a@mﬂ{% %g@gq%%ggﬁge junj gc? abl es
sol ution 3 soapeoutitehconiain salbylerng perant BEaYAjves: cappableccatiars e

or solvent, fofioRNREMkr antBacteriPadéhisO MheNadsine3edimposiénstiay confalobgtablae
accept abl e vehicl es and

sol yents that, .nmay_he. .oyed_ar r. )
Ringer's sol A4BH9 34581S; QSIP%PE'@C%“&WHW 8???@&@&;?43'%%& ?aithﬁg"’ n @in a salt
addi ti on, st eadlpbpsphpsieaticinlasahre 10 conventional |y enpl oyed as a
sol vent or suspendi ng nedium For this purpose any bland fixed oil
may be enpl oyed including synthetic nmono-or.di-glyvcerides. ln .
addi t | onfTR’f at the @&W&C@“ﬂ%‘“é@s FRTRY G r?BE'P"B'Qg ﬁ‘é‘@g’eipﬁe?ﬁ%g"'es' such as:
preparati on ofenzdifamitinadt@ile; dbiorobivenolf marahehaandihiomeiosabl e f or
subcut aneous, intravenous, intranuscular, etc. admnistrations can be



In a preferred enbodi nent of the invention there is provided a

vacci ne conposition according to the invention that includes at |east
one addi tiwoabovani#s bacterial agent. 20ln a preferred antmwaBweTidozob
the invention said agent is a second different vacci ne and/ or

I mmunogeni ¢ agent (for exanple a bacterial polypeptide and/or

pol ysaccharide antigen). According to a further aspect of the

I nvention thefe.is L OV | ococ 5 r |
that said cel'l acc"?e) °§m§$saﬁq'ﬂt8§|tseaf§f é%reﬂtera?glim% &ratlo% &R%"ieg‘ hgtc brﬁ&ge 3
the enzyme catesilecesipeousior pon-agieeesPraparatiomen aceiss, pm@els piefaraly iseloiewith

anti bodi es t gt piigng trﬁétre&lﬁar&t Tﬁk@ﬁé&ﬂe@ﬁ@%%rnﬁ%kéd%@&dlhg fbd-tna@n methods
prot ein; 30|d%|s resista ic.,penicillin

t he manuf &ct (FBY o?“‘t@"?/f@@Frﬁ@gc?fnﬁB@ |38ﬁ8? G FHEPRGINg; ?%elnF on TE‘F %ﬂqe
ani mal subj eddjesaehprepsgieotaldoomay bae tseriledijedtatfiee salition onkespensionsiniagnon-
infection is Qﬁ}pﬁag%ﬁgg é&{ep?ab?é @RORlPEQERRkor RRGHSE, I Rla é&ﬁk bn |n3l5ﬁJBu@ne

preferred enb the 1 nvention sald bacterial inf efo
caused by at debadfnopndhearieriabls|vebigry aad sRaNEheL HRY PREMWIOY
consi sti ng ofRindefé sol@ionCandssdiantcsbiug:; chiohfecsi gioh.eini addition bierileLiixed sijs are

St r ept ocogeus oﬁ\:eﬁh’é%aféf @f‘é'E t%cg%“&t%p%uggigal ,mel'\%H Cg ﬂ%\éé%&'!

Nei sseri a ‘gonor rnoea, ococcus  group %r
Cocci di odes  ibiamdtikest oilinay bpPagiavedsagheinga/ HiRptioessr &f- Qléceé' 'l‘]l""f"j'f“"~|

Nei sseria me '?ét@gécﬁdsdéuﬁh ta)i Rﬁl@am&’ 'ﬁﬁ%{ aSusal | préparatibh @einjeatables X arrer
Escherichia coil

c
Chl anydi a pnd®fRe %SJ%EIFJ%EI"DQMBE?OP? a@qave@ﬁghlgir%%ﬁc af u&a?gﬁ@ss&bns
Pseudononas aen lpgifound, in Beoiindtanss Birarhacesticsl Schkrpes.r Merkuriblishing| GamuEgston,
Yersinia pestgss, Burkholderia nmallei or B pseudonal |l et
According to a further aspect of the invention there is provided a
st aphyl ococcal cell 10characterised in that said cell: i) is a gram
posi tive cocdn;a preferred embodiment of the invention there is provided a vaccine composition

are water

according to the invention that includes at least one additional anti-bacterial agent.

20 In a preferred embodiment of the invention said agent is a second different vaccine
and/or immunogenic agent (for example a bacterial polypeptide and/or polysaccharide
antigen).

According to a further aspect of the invention there is provided a staphylococcal cell
25 characterised in that said cel!:

i) is a gram positive cocgi;
i) expresses at least the enzyme catalase;
iii) induces an immune response that produces antibodies that bind at least

staphylococcal collagen-binding protein;
30 v) is resistant to the antibictic penicillin;
for use in the manufacture of a vaccine composition for the vaccination of an animal
subject with respect to a bacterial infection wherein said infection is not caused by a
staphylococcal bacterial cell.

35 In a preferred embodiment of the invention said bacterial infection is caused by at least
one bacterial cell selected from the group consisting of: Enterococcus faecalis;



i) expresses at |east the enzynme catal ase; Hi)induces an i mune
response that produces antibodies that bind at | east staphyl ococcal
col | agen- bwodneygiprdt ei n; 15iv)is resistant to the antiBITOEB®O7/002792
penicillin; for use in the nmanufacture of a vacci ne conposition for
t he vaccination of an aninmal subject with respect to a yeast
infection.  mycobddteriamprtetfeentsesyl Strdpadostest grolip t Be Straplecdocen mwisdoniae;

yeast infecti 19'};._—;61;1%6 gﬁ&p AR &aﬁ%ﬂgﬁﬁogggﬁm tocdbeds ro B %I': 'Bgﬁeliafb(zr?gdoﬁen

exanpl e Candi Ces Cerevls d
enbodi nent ofCQCW€IOﬁ¢WemW‘69ﬁ1 wt@pfmstsaow@% oﬁ'ep%eﬂas Sspeie dVefpsera

an inmune SupRéMyRRR HAABEPoles nﬁﬁé@ﬂm'&:g@ﬂa ﬂémuﬂ%emﬁies;ammmpmuas
a conseque Ceﬂ‘?f an 1 N ectt| n _or Suntun(%(lmae Chlamydia psittaci
adnmi ni str 8?2#%%&?{% éa§ PE Sy § aé'"yf'Sﬂﬁ onizent Splpycia P
enbodi ment of Fretésellanviviardnsis, SRdeddamdnasl agrudiieset Beajlulumathracis, Adfedlridimg

to a further aspseh »%ﬁ@seét@mb)e@r@,nﬁreseoﬂaspsea&maﬂad a method to
vacci nate an ani nal agal nst a bacterial infection corrprl Si ng

adm ni stering an effective amount of the 30vacci ne conposition
accordi ng t o Adeerding\teni fudimer dspech op thef ievantich tiietehie gravfdet laestaphylenddcalncell
said ani gl g chg@qnthg&a ef erred nethod of the invention said
bacterial 1nfection 1s cause a bacterial 35 pat hogen sel ect ed
fromthe group coflsi stiPAgrasm POSEW?E?QS‘EOCCUS faecal's; Mycobacterium
tubercul sis; Strepy OCO@)@!:I-:&s@‘auﬂastBhe Sizyeptaglagg us pneunoni ae;

el foobacter oyl ofy:  NAI3RSE iR GRNBLLARE Ry SHARAL ARREGS vl BHP ot

Borrelia burgdorfé CCI asma sapsula
Kl ebsiella edwardii; I\Eﬁllﬁybﬂ?c&a]m@ﬂﬁgﬁ@rpwlm Bfotejﬂpe B, Proteus

m rabi |l i s45 Shi gel g t|i§¥éb@§idntto&ﬁ&£\ﬂﬁaloﬁ&hb@ncﬁlwl ; Haermphi | us
i nfl uenzae,

tl
psi ttact, Fr aﬂw%mf rEGPaE € = weed RBHBHEE R RRelo a1
ant hraci s, GwleptVdihumpbdﬁ@bwmmnfeM| nia pestis, Burkhol deria
ma/l ei or B pseudomall ei.

In a preferred embodiment of the invention said yeast infection is caused by a
20 pathogenic yeast species, for example Candida albicans or Saccharomyces cerevisiae.

In a preferred embodiment of the invention said yeast infection is associated with an
immune suppressed state; for example an immune suppressed state as a consequence
of an HIV infection or as a result of the administration of immunosuppressive drugs.

25
In a preferred embodiment of the invention said animal subject is human.

According to a further aspect of the invention there is provided a method to vaccinate an
animal against a bacterial infection comprising administering an effective amount of the
30 vaccine composition according to the invention,

In a preferred method of the invention said animal is a human.
In a preferred method of the invention said bacterial infection is caused by a bacterial

35 pathogen selected from the group consisting of: Enterococcus faecalis; Mycobacterium
tuberculsjs; Strepfococcus group B; Streptoccocus pneumoniae; Helicobacter pylori;



In a preferred nethod of the invention said bacterial infection is
caused by a bacterial cell selected fromthe group consisting of:
S. epi der mwpp0vBIaMs eus, S. hom nis, 10 S. haenol yticus, ETWGBIEOT)02792
S.capitis, S.saccharolyticus, S auricularis, S.sinulans, .
S. saprophyticus, S.cohnii, S.xylosus, S.cohni4 S waneri, S. hylcus,
S.caprae, ag %Jséd?ﬂrgUMrrhSeé rtrepivestcussgrodp. AyBumalisshurgdorferi: | Quceidibdestimmitis;
preferred nethod, of n c

Hégﬁo'q{aa?‘rg sastJlﬂ r? Fdeﬁ.gell%aéagu R F\I@dfsé {ahrgtﬂ'%{tﬁ!% lySe B; BEIEHS

or S. 15 epr urt pre erre I nvent i on
sai d bact er | atirabifit eShivela flexnerdu SeehedshiarrolintHapmaphies r’@@*iegta&ntc"ha Imydia

bac]t eri alj celt,lﬁchgg,ralgg eLCW%Wd@ @hmmﬁaecomﬂaahyaﬁaqismamal Fragdidella 2@dlarenais,
preferred nethod of 't i nvent sai d_ant a
st aphy| oc8cc&PeHdampngss a%(”%‘tsmécﬁct[’]‘ﬁ RNIPIEETS OS il Bcﬁﬁlnﬁ’t" ey nia; pests,

St.aphyl'ocbcca ecles
(MRSA) . | n amBushbieeriaatalfeior Brosbwtomalbimet hod of t he invention sai d
antibiotic resistance staphylococcal cell is a vanconycin resistant

st aphyl ococcal cell (VRSA). 25 A preferr f adm nistra n.js
i nt rader mal , apeREdBead pithe ivertien saf S?temxtf&%ﬁﬁ% §icapgedpy aaéacg%’lal
aerosol); howen/e;@[ebtbe M&tﬁcahaagmom svasistng ofs PetidarmsNs; | S agdus, 0S.Aominis,

particul ap, n%?ft%ﬁ%ﬂé fCLS, r&%érr &' Yapd)! @s@cc?r%r%ﬁﬁ&f edS OB, Of, s’rrﬁlﬁans

i nventi on Ysaj erial fétt Pon T ésul sease assocl at ed
with a staphyd sseookdius. nfsef@fw'on.s nyOSW‘ slsefﬁﬁ?/‘r o§d¥?€%” aSd¥kiat sxFaprae,
di sorder may g4 nanade, s.ift@me8kamidmminid. uber cul osi s; bacteri a-associ at ed
food poi soning; blood infections; peritonitis; endocarditis;
osteonyelitis; 35sepsis; skin disorders, neningitis; pneunonia,
stomach ul certs p fgtheoprefined; meshadeqf thén ingention sajg jbagieriat Gpecs- T SLYEUALES-

t oxi ¢ shogk; eP@g,rn%g zing fasciitis; inpetigo; histoplasnosis; Lyne

di sease; gastfo-enteritis; dysentery, shigellosis; and arthritis. In
an alternative preferred nmethod of the invention said animal is a

| i ve stock ani aelrthed preferred method of the invention sald bacterial infection is caused by an

antibiotic resistant bacterial cell; preferably a staphylococcal bacterial cell.

20 In a preferred method of the invention said antibiotic resistance staphylococcal cell is a

methicillin resistant staphylococcal species (MRSA).

in an alternative preferred method of the invention said antibiotic resistance
staphylococeal cell is a vancomycin resistant staphylococcal cell {(VRSA).

25
A preferred route of administration is intradermal, subcutaneous, intramuscular or

intranasal (e.g. as an aerosol); however the vaccination method is not restricted to a

particular mode of administration.

30 In a preferred method of the invention said bacterial infection results in a disease

associated with a staphylococcal infection.

A staphylococcal associated disorder may include , for example, tuberculosis; bacteria-
associated food poisoning; blood infections; peritonitis; endocarditis; osteomyelitis;
35  sepsis; skin disorders, meningitis; pneumonia; stomach ulcers; gonorrhoea; strep throat;



In a preferred nethod of the invention said live stock animal is
vacci nat ed agai nst bacterial nmastitis caused by gram positive cocci;
pr ef er abl ywet2aphipsegoccal and/ or streptococcal bacteri atCeBI087/002DRN
a preferred nethod of the invention said bacterial mastitis is caused
by Staphyl ococcus aureus and/or Streptococcus agal actiae. In a
preferred rretstremo@iccal-laesoicmednﬁ:kiomhsad chekiofizngs tfasciisa fimpadibo;i kistaplasipnsishe
animal (e.g. 0 . f the invention
said life st o gﬁﬁFan%l' E'és}ro 3 %gtlilsfl%%e@rgﬁ Q{de?&sn?ﬁmgmgﬁ

St aphyl ococcal mastitis |s a serious condition that affects live
stock and cann aesitdriativéprarednsinde bithé mvantpresstanimélls 2 hepeck atimal.
control li t he di sease through adm nistration of antibiotics and in
terns of I"ost m |k yield. The vaccine according to the invention
provi des costin & preteried enetianst plothe dnveptipnt eaiq Ave, stpek pRimel isyfagrinated against
st aphyl ococcaactepsit inbdtlis causeACHO GFin Godifvedcdcdit tpRsdraiblp Peaphylodoctd eand/or

I nvention there is nmet hod for preparing a 25hybri doma
cell-line prc?HﬁEtP?P&Qﬁg’ﬂ‘aﬁrfag?@F anti bodi es that bind staphyl ococcal

bacterial pol ypeptides conprising the steps of: i) vaccinating an

! ”"““OPO'TR?t E?ﬁ‘t "md Wnkfo@ dfafe! Qﬁe&@ﬁp%d t heRRriaIC GRfsftisN® tcAudele by
i nventi on; fu3| ng %L{rr?hoc tes of the va CI nnat ed i nmunoconpet ent

mamal  wit h é’PB?Fﬁ”?: antyor FraRATOS LRI | 's: HI ) screeni ng

nonocl onal antlbodles produced by the hybridoma cel s of step (ii)

for binding ggt] M&afeyrleél\"lﬁethoﬁ Eﬁ%ciﬁ etrrﬁ’oféa‘?’d)nw %Q%Fﬂ?al Q%Eéﬁlh@amwal (e.g.

pol ypeptides; il oma cells and culturing t
cells to prolﬁhﬁ%}?haf’%ﬂ and to 353ecrete sai d nonocl onal anti body; and

15
In a preferred method of the invention said life stock animal is a bovine animal (e.g. a
cow).

Staphylococcal mastitis is a serious condition that affects live stock and can result in

20 considerable expense with respect to controlling the disease through administration of
antibiotics and in terms of lost milk yield. The vaccine according to the invention provides
cost effective control of bacterial, in particular staphylococcal mastitis.

According to a further aspect of the invention there is provided a method for preparing a
25  hybridoma celldine producing monoclonal antibodies that bind staphylococcal bacterial
polypeptides comprising the steps of:
i) vaccinating an immunocompetent mammal with a vaccine composition
according to the invention;

ii) fusing lymphocytes of the vaccinated immunocompetent mammal with
30 myeloma cells to form hybridoma cells;
iif) screening monoclonal antibodies produced by the hybridoma cells of step

(i) for binding activity with respect to staphylococcal bacterial
polypeptides;
ifi) cloning the hybridoma cells and culturing the cells to proliferate and to
35 secrete said monoclonal antibody; and
iv) recovering the monoclonal antibody from the culture supernatant.

10



iv) recovering the nmonocl onal antibody fromthe culture supernatant.
Preferably, said i munoconpetent manmal is a nouse. Alternatively,
sai d i muneoeapans: mammal is a rat. 5 The producti on rREfT/GERoewiRTl
anti bodi es using hybridoma cells is well-known in the art. The

met hods used to produce nonocl onal antibodi es are discl osed by Kohl er
and MIstein in Nature 256, 495-497 (1975) and also by Donillard and

Fof f man, | Baghfreleh! SadhhOkimi B MRRP Smtkfhol 0N SN i O AIFERS) O

V.11 ed. by 981, whi.ch are incorporate reference. 10
Accor di ng t o IRAASEEPEteRMIpEaliSR@ht i on there i s provided a hybridoma
cell line forned by the nethod according to the invention.

According 4o hef du%t%b(rgté?%n &%FLFHB&{[%SHEWI %\j@rﬂ:%h%’leﬁ{‘?%{%ll-kﬁomﬁﬁw{egﬁdg

a nonocl onal ced ona ce I ne accor
to the i nventT*@nmeth@ﬂSaUﬁdeﬁvePrp@weernﬁmlpmrﬁntﬂeﬁdmh@e|d*ﬁ?@ﬁ?# &h Kohleg and

nonocl onal armllstémﬁ Naﬁu@%ﬂ?ﬁg@iﬂ@?c('lﬁm) bR aYe by DoffRagatylisimam, iBasic Facts

mgeet s on and Bl gRATTaReaG GPRPRRPLaenEeSd o, 3O ochiBiE: & b

cell debris, mmmaMD@hbdpMﬂﬁm@m@s and activated clotting factors.
Opsonins gfe agents which facilitate the phagocytosis of the above

forei gn bodies soni ¢ ant.i es are therefo nt | podi e i ch
brovi de the EREORG IR Ewectsl M inaaaiasn Sa s 2Rt IS TgA oy
an 25 anti bodie method aqaordirgrtd tte€3nvehtiona f urt her preferred enbodi nent of
t he invention said nonocl onal antibody or preferably opsonic anti body
is chineric or humani zed by reconbi nant techni ques to conbine the
conpl i ment ar iAcgordBg &P A rYF‘hé‘”F'%rgﬁﬁPﬁ%t fothgd'i“@“%‘?ﬁ't hetsdip RiPYitedhBtMPTPRRNa!
constant #) (dnlibddg@rcdnsedaiydnd M@rificniBRiMMikadcading fisthé iweatibhe vari abl e
(V) regions of a human antibody. Chineric antibodies are reconbi nant
antibodies in which all of the V-regions of a nouse or rat antibody
are conbi ned 'nia prefarsd remnhedinsodgl e raghipnssaidawaenionadantitedybis canegrsahie
35 reconbi nandykpapr i d anti bodi es which fuse the conplinmentarity
determ ning regions froma rodent antibody V-region wth the
framework regions fromthe hunman anti body V-regions. The C-regions
from t he Bundthagodyldsisdymadiated by macrepigigesTéaral polymorihiedenkaeytgsand involves the

ingestion and digestion of micro-organisms, damaged or dead cells, cell debris, insoluble

particles and activated clotting factors. Opsonins are agents which facilitate the

phagocytosis of the above foreign bodies. Opsonic antibodies are therefore antibodies

which provide the same function. Examples of opsonins are the Fc portion of an
25  antibody or compliment C3.

In a further preferred embodiment of the invention said monoclonal antibody or
preferably opsonic antibady is chimeric or humanized by recombinant techniques to
combine the complimentarity determining regions of said antibody with both the constant

30 (C) regions and the framework regions from the variable (V) regions of a human
antibody.

Chimeric antibodies are recombinant antibodies in which all of the V-regiens of a mouse
or rat antibody are combined with human antibody C-regions. Humanised antibodies are
35  recombinant hybrid antibodies which fuse the complimentarily determining regions from
a rodent antibody V-region with the framework regions from the human antibody V-
regions. The C-regions from the human antibody are also used. The complimentarity

i1



determ ning regions (CDRs) are the regions within the N-term nal

domai n of both the heavy and light chain of the antibody to where the
maj ority oWotizh@/\ads ation of the V-region is restricte®CITRBNET 002792
regions formloops at the surface of the antibody nol ecul e. These

| oops provide the binding surface between the anti body and antigen.
Ant i bodi es 5 Felgmiinith99intaCRRINAE shepregipok withim thenitigteinak dorois of bah titee

fo (r]I elh gn anti 3&%@&6 |.gmsChramrm\taé gﬁﬂb&? {oht%eﬁ?é ﬂfé%@&ﬁt@ af ﬂﬁ%hatfathldg%{é @
an umani sed _anti.b e reduc [ ci injlected to

human subj ect "FECa0LE rfcﬁe‘ejr iﬁ/es? "39'?'@3&’8"@@ %T%B%’ﬁ ‘B‘éc‘? ng‘ﬁta“%‘?"dé molectle,”
foreign) anti Bbese leapsipravidetiee biedigriirace bettigenr thel agiibbiibantyantigér. | Antibiiies
human anti QOdPPor’h%hfhﬂﬁaﬁlgmﬂﬂts pirJJ\JokQ Lk lrﬁ\ﬂu fsd footHe [Posrgign Eﬁ'ﬁbﬁdy and its

results in a weaker, i nune r esponse and a decrt ease
clearance of [F@vahFIpAE c""”\aﬂc’rh ‘ErH'@?”cpﬁ“E'f Rmasised rﬁﬂ@tﬂdﬁé v FeduRd
i nventi on t heestigesicifyrwhandsjdcted tae thumen Bubijetit becausagripnts ®feddedddamount of

nonocl onal an t i i
the art, i.e. Pdd%ﬁ)td(Ye g&%&"ﬂf Er?lﬁgd){ Qﬁlﬁrg% cﬂbﬂ%m Eg aﬁtclbo%gewlﬁgg}\{%hdn%n
fragment is acPHpedy Fgions dprof Bich apdmeniag reseorse: Thie restitainos ygekeamrpune
active porpi orsspefseand b aBtreaglivie leirah@f theGhabdayvar i abl e regi on and
an i munogl obulin |ight chain variable region, covalently coupl ed

t oget her and capabl e of specifically binding to an antigen. Fab
fragments arelngefisihat eeferrd epbodiwentydf ithe iovestiontiere( iniprdvidefi@n =@tve binding
exanpl e, papafrggmé},ft oﬁd’éﬂpﬁ&@@ﬁ)nﬂgﬁﬁ.ﬂa&m obul in nol ecul e. A Fab2
fragment conprises two joined Fab fragnents. Wien these two fragnents
are joined by the immunogl obulin hinge region, a F(ab')2 fragnent
results. Ap FVarfquadragments of antibadiasearé nopndt e art,cucmﬁabtﬁalug Fgdb"t, Ire, Fe, Fd,
i munol ogi cal Lyacdit Ve Wﬁég%%?lt %fa INT PB@I@] Bitlsisthd Gy lrﬁrnﬂo%ﬁlcally

vari abl e region and an i_nmunogl obul I n aln varlab ere
coval ently cofpieactdyef ﬁ'éF“FQWQ'QB“"EQB%ICEa"E‘)Par@B'éé‘FQ‘?WdI"V "BWHWQWQ”]t"o
an antigen. Alight agaeniaritdel|regiar, sovilentia @uped eogeivat Fan@Q:la)éﬂﬂ@to\‘ @ﬁecn‘lcally

contai ning onkiyy; ﬁ: 4 fglﬂiéer‘?haémfr n?sb%lrgtg%ﬁg%t Mia ?{%?'!H' Sy 8 (with, for

t hereof that con |ns t'hr ee vari

regi on, w2® hoB¥ample. AaRebL Phanitapidmpynediibuln m@lequgolﬁef:ate@'ﬁmnent @@m@rlses two
fragnent therpgkd (F@Btfﬁgﬁhbﬁlg tiggert ﬂﬂé@ﬂm@@%n‘@f\tstdﬂ@ ]ch'%@VBﬁr ﬂi@%r‘ﬂunoglobulm

bl i t h
tpeci i 30 anDen BBt aPRAOPRRBUAE: ALY rad g B R b e g
exanpl e been efdheinirmaglogigallySciiet rertionpof &, Imn@l@ullereaw slopireverigble region

single regi onar(odaﬁramnmnégi@grmnérﬁ c%éﬁ \Ieyamé:aégl.aﬁ SRARKA e&hpma together and
expressio n_host he rel ev%gﬁ identirtied

Thase: ana bt nEAPaE At AERSTB Ser ' ZA TSty X FERROnER b Fo RF BrATA shei
scope of the polyentideosentaimingarndy dessiight Bieath vamiakle aegiar, dr ianfragmehioyyreof that

t ext books Sucgbr@e?rnsaﬂé”threéz é?ﬁ@ﬂ?ﬁﬂecmt%ﬁalﬁ nglré)%% WWtF(ﬂ.ﬁlQﬁ\ggQ()cE{ed%aaw

| mmunobi ol ogy (cited above ar bio

synt hesi s (vi Sha5rBLE;regHon. 1pr @elragmedt ﬂ@f?@ﬁf@%“ﬂ% thef thier dseRY plalgabaay,
as Wel;”d as SwmemableOifegibﬁmtﬂitﬁm Iaﬁn&sbchﬁérﬁ(ﬂ@ht a.‘hafnr ﬁ%l@@ﬂfan@fmlﬂﬁ specific
anti bo n 0 r| e

a pref e)r/rgg e%i)iﬁgm ﬁﬁghtlbﬁg c?h t h('asﬁ"e |s Bleg’eﬁn ﬁﬁ%edé'épé
obt ai ned by 5961}%{&@?%%@4%1%%”@&9@@ @’Lﬁngd?ctegmt(ﬁpr@aw)afcﬁgmats are typically
CONposi ti on ag&eFkid ¥y dprestion inMesNddi GiRes df%e?‘reiéf/ﬁft ﬁreh@f@de?w!l Rede £H

the invention there is

vacci nati on ?th%\r 'WUWB?P'@%'ET 80?'%{%0?% aﬁm\?ﬁgﬁrﬁg’%&%ﬁ%ﬁc’f’?(? th§ deGpianRpd
to the invent#endescgbed dan pstarfdard éumgndienyi tetbivolef suble asn\Reml, | Bumdesmendal

human ant B@Od)fnn'zﬁloﬁﬁy bls %rbé@‘a’y 2ehieChRtinbriont @fReddiRvd). CARRLRL tﬂﬁog?fnow

| gA, | | gD,
9 gM 19 Iiowg Ié:hrect synthe5|s (via expression in cells or chemically) of these fragments, as well
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According to a further aspect of the invention there is provide the
use of human sera obtained by vaccination with a vacci ne conposition
accordi ng WO 2md1sd¥ention in the 15manufacture of a neRITCGBANT/OIRTR
the treatnment of a bacterial infection. In a preferred enbodi nent of
the invention said bacterial infection is a staphylococcal infection.
Accordi ng to @& &yntHehier ofagpedtatios thheol. n\Ae frbgroent tdieame antbogy oan chisot iaye
use of a humgp, 20 g?hha89$sggﬁﬂb§ﬁﬂ ofly vaccination with a vaccine
conposition aceor ng to the 1nvention in the manufacture of a

medi canment for the treatnent of a bacterial infection. In a preferred
enbodi ment ofin tah}ﬁeieﬂweﬂmbﬁﬂlmsmidﬂ tlbaam\teardaraihe:iené privided hisam sera obtained by

S taphy l oc qaf ¢ avl'acclzlrrlgtlgﬁ H ey ﬂl %Lt cc n% c%mgc'i!sritron %Eco%ﬁ)gﬁt%tth fwe%p(?n

i nvention Theré” i's provi re a vaccl
bacteri al pathogen conpr|S|ng t he steps of i)form ng a cell culture

Er efﬁ-r ation ar @Wréf§ﬁ’é’lgerﬁ50d|n%$§f t@éqﬂvé?% ﬂél‘eaé ﬂ&fﬁ@ﬁiﬂn@%ttﬂé&/rob%med
ro co rsin erlve CU ur
Ut TP S e reRO e iy B IR  Veseg kPl b e B spop,

wi th an agent that inactivates said bacterial pathogen. In a

preferr 6d1dretlh%§ar%rréch@mb63ﬁﬁé}k 'opme%%ﬂ[oh%sfd%mah aRtoRP B ikstyretleRelsd

fromthe ro&p 5 consistin f: aphyl ococcus_ aureus;
St aphyl ococc ?%WP@&“&CH“%St'”ﬁﬂft E’ﬁo'@%@ sloFZRe G- s l\/ycobact erium
tubercul si's; Streptococcus group B; Streptoccocus pneunoniae;

Hel i cobact erg.eiép% fn}g to NG ds &BF%WBR% ré‘i‘s%r%!ﬁ&’&ﬁ.‘ésusgrﬁ?‘ﬂ@mé\ sera

Borrelia bur ccidiodes 1mmtris, asma sapsu um
Kl ebsi el | a edégingd; by mlgat@mvafhn%H?%@Ptqoawgs'ttoy;fécgdm@rf%ﬁ'@;@venﬂon in the

mrabilisis Shhgﬁﬂfdcﬁ._ré bexmeditamensRARE tr6ftimant@h bactéleinTpitin us
i nfluenzae, Chal nydia trachomatis, Chlanydia pneunoni ae, Chlanydia
psittaci,

In a preferred embodiment of the invention said bacterial infection is a staphylococcal

infection.

According to a further aspect of the invention there is provide the use of a human
20 antibody obtained by vaccination with a vaccine composition according to the invention

in the manufacture of a medicament for the treatment of a bacterial infection.

In a preferred embodiment of the invention said bacterial infection is a staphylococcal

infection.
25
According to a further aspect of the invention there is provided a method to prepare a
vaccine to a bacterial pathogen comprising the steps of:
0 forming a cell culture preparation comprising at least one bacterial pathogen
and nufrient broth comprising plant derived products;
30 ii) culturing said cell culture preparation; and

iii) contacting said cell culture preparation with an agent that inactivates said
hacterial pathogen.

In a preferred method of the invention said bacterial pathogen is selected from the group

35 consisting of: Staphylococous aureus; Staphylococcus epidermidis; Enterococcus
faecalis; Mycobacterium  tuberculsis; 'Streptococcus group B; Streptoccocus
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5 Francisella tularensis, Pseudonbnas aerugi nos, Bacillus anthracis,
Clostridiumbotulinum Yersinia pestis, Burkholderia nmallet or B
pseudonal | &0 2pev/a3493 ef erred net hod of the invention saiRCTGBIET(0ATI2
pat hogen is selected fromthe group consisting of: Snpidermdis,
S.aureus, S.homnis, S haenolyticus, S waned, S.capitis,

10S. sacc har ol gntei;muﬁae Hetioobaater| pgioris\VeiBerd ganbaimeg; Sreptgsoenyh gtoug ds Borrelia

S. cohnii, é&ﬁ]’f@ﬂ C%cﬁé?&fys imm s%ﬁ?ﬁ!éma%abéﬂ!ﬁ”ﬁ K!e%sféﬁé’é%rdn Ne:ssena

S.galli narum nt er nedi_us omni's, F: H]
i nventi on sai/denyidl tyng B ﬁﬁﬁﬁ’éé?fraib’é’s SS’%HEP% ”ﬁﬁ" ‘ﬂﬁf”ﬁeﬁo ’6679§7°P’1’§5’8
In an alter na'hﬂz)éﬁzdar eCienmpth nedchadatisf d:hl&mydavambumm:ml Chlaagtier psitaci

pat hogen ISS > rgr?cCt ;ufapéﬂ'nqs&hePé%%mon%Qngérﬁé{h&\q §£CJIIU ¢ ':aﬁ@%ﬂ%ﬁocéféﬁn i m

pneunoni ag, Pseu onnnas aerugi nosa ESC

preferred nmet4osdngn, Yenwnig ﬂ%ﬁéﬁtﬁl@f’FO@aﬁ’Qf"ﬁPaﬂmB Rféi’cfoif@ﬂe'pr oduct is
veget abl e peptone. Preferabl y sai d veget abl e peptone | ncl udes pea
flour and/or tryptone s t he

i nvention sai'l atFp &, ?ﬁlrﬁ?tx?ija?fﬂbeg'gwntj ﬁa}g;b@E{e{}%{ tthMnt 5% ?‘ﬁq cfilé%{lq‘uﬁ]groﬂg
In a yet f urtdoesistpgeff.e3.epidermishish Schucsiust  boriini.chhaasrphdiaial Sovarnesi iSalapitis,
pat hogen i® '§9§c‘%§9!yﬁc'i:9 m§z§Ungu!5ﬁ§| | 5. Sulahs, es&%&@ﬁﬁﬁ&dso nsm::f rE£84Rus,

drie According to_ a further aspect of i nventio ere is
provi ded a pr%E‘é’%’é‘; FGemeh &-yisys (ﬁﬁf’é’fa?o'?lg?f’f”aﬁm%é?d’?f?’ﬁ@ E’SH?JE‘?’E’P’ﬁg t he

steps of: i) formng a preparation conprising a staphyl ococcal

DAt e 2! oCClyia o8Bl 0 OSBRERREAL B0 bl Bfer A8ty

I nactivates t yl ococca actert al WD) ting the
i nacti vat ed s%%?ﬁy'ﬂ’écoccal bacterial cell;

15
In an alternative preferred method of the invention said bacterial pathogen is selected
from the group consisting of. Streptococcus pneumoniae, Pseudomonas aeruginosa or
Eschericia coli.

20 In a further preferred method of the invention said plant derived product is vegetable
peptone. Preferably said vegetable peptone includes pea flour and/or tryptone soya.

In a further preferred method of the invention said bacterial pathogen is inactivated with
chloroform.

26
In a yet further preferred method of the invention said bacterial pathogen is isolated from
said cell culture preparation and freeze dried.

According to a further aspect of the invention there is provided a process for the
30 production of a vaccine comprising the steps of:

i) forming a preparation comprising a staphylococcal bacterial
cell;
i) contacting the preparation with an agent that inactivates the

staphylococcal bacterial cell;
35 iii)) isolating the inactivated staphylococcal bacterial cell;

14



iv) shearing said preparation to disaggregate the inactivated
bacteria; and optionally v) freeze drying said inactivated

st aphyl ocowoaboswagtieri al cell. 5In a preferred nethod OfCTVGB2007/002792

i nvention said staphyl ococcal cell is selected fromthe group
consisting of: S.epidermdis, S aureus, S.homnis, S haenolyticus,
S.waneri, S.capitis, B)sacchar othggiingusaid Sreawati@ut%disaggresa@i thelirastvated
S. saprophyticus, S.cohnii, S xyb&ﬁ#@wm§o S hyi cus, S. caprae

S.gallinarum Sinter dIUS m ni. s
i ngent i on said st aphy?’ococcal bfg & Apvioe Sé'gl‘qaali“%{e %aﬁﬁ%ﬁs?gc%a %”a Ce"

epidermdis. In a further preferred nethod of the invention said

agent is chl Ornﬁer @'E%}reé-ﬁ%{?lo@oﬂﬁ n%rﬁﬁﬁjséﬁé’tgﬁ%oggccﬂtﬁu fs@&@&&# ﬂ&n meg%up

force is provi ounce onogeni zer
aspect of t heSqnsipdt ?fo §-epfdermdis, 5. ww. §évemewss§ézaﬁwfﬂ@eﬁ c%‘é’a"ﬂ% ewpfffs
cel | as depostisashhbmlesysacs aglians, nemﬂﬂanlﬁ@&pm}bﬁﬁﬂ@@r Qicognii 0S.Rylysk,

further aspect ol SGbICEHION A08LE S3oRRALh SHlemhAll 87k Anccc!

culture conprisi ococcus aureéus ce epos Uhder
accessi on nunber 13408 Throughout t he descrlptlon and clains of this

speci fi caiponin 4 pefeel Hethda Wil [mntmméud%iaphy@@a&aaIbacte@en deiVials. alie@Ns
of the words, for npl e "conprising” and "conprises”, means

"incl udi ng buf* %%F”F?ﬁ1ted to", and is not intended to (and does not)
excl ude other noieties, addltlves, conponents, integers or steps.

In a further preferred method of the invention said agent is chloroform,
16 In a preferred method of the invention shear force is provided by a dounce homogenizer.

According to a further aspect of the invention there is provided a Staphylococcus aureus
cell as deposited under accession number 13408.

20  According to a yet further aspect of the invention there is provided a bacterial cell culture
comprising a Sfaphylococcus aursus cell as deposited under accession number 13408,

Throughout the description and claims of this specification, the words ‘comprise” and

25  ‘“"contain” and variations of the words, for example “comprising” and “"comprises”, means
Yincluding but not Emited to”, and is not intended to (and does not) exclude other
moieties, additives, components, integers or steps.

Throughout the description and claims of this specification, the singular encompasses

30  the plural unless the context otherwise requires. In particular, where the indefinite article
is used, the specification is fo be understood as contemplating plurality as well as
singularity, unless the context requires otherwise.

Features, integers, characteristics, compounds, chemical moieties or groups described

35  in conjunction with a particular aspect, embodiment or example of the invention are to be
understood to be applicable to any other aspect, embodiment or example described
herein unless incompatible therewith.

15



Thr oughout the description and clains of this specification, the

si ngul ar enconpasses 30 the plural unless the context otherw se
requi res. WO ?2pevxidgsl ar, where the indefinite articl e IRECTGEXM)7/(0R22
specification is to be understood as contenplating plurality as well
as singularity, unless the context requires otherw se. Features,
integers, characteristics, conpounds, chem cal noieties or groups
described 35 aj BrEdithdth ritRE itfeh nawﬂg{o | 61 BdcriBP B loxarRTO Qly B witi

exanpl e of the Invention are to be understood to be appllcable to any
ot her aspect ,FBIFBRIPHHPIVINGIBHIEH e described herein unl ess

i nconpatible therewith. An enbodinment of the invention will now be
descri bed I d: t I

figures: 5{2 %rq ﬁ %set\ér@tgelgnmuhg rg{ﬁrﬁne r Ek%ﬁsgﬁo%c? g‘)c(:}ée § bl ttmg
on western bI B@St |1ngbef0[9aya09math5|efday é'5va<?<§tan8T“? yASCIngHg; 1f%'v 29art9éﬁef &ﬁ%
vacci nati on; \@dadnedéhs; da\f 43eiftet WReeWAEH ahidsian 0 Gay SRy affed faf takinbtihge
vacci nations and day 57- after four vaccinations; Figure 2
illustrates the i mune response of subject given 0.15ng dose on

west ern 10b| cftugurmg iBtigted the hunecrespeped nbisybinst givay Or§mggdase ronowgstern

vacci nati g, fiadhg2B8ay Al LRKork WReoHRESH, BAS 150D Slter @AY vAcinatich; b&Y 29 DERS two
vacci nat i ons and

day 57- after four vaccin
illustrates t%@c"?awﬂ'iﬁngayr”@s %ﬁ?é&*f%ﬁ"agﬂfbﬁ B a'i_ﬂ[ %[ﬁo‘ aé‘%h’g '8’58%" R"%n
western blotting Day 1 - before vaccination; day 15 - after one

vacci nation; ﬁ@ﬂdggllustr%% e i ?‘u ?e Eé\%@'o‘ﬁ@ﬁﬂ;&?ﬁw&rﬁ@)ﬁﬁﬁé vaccHel & widirg e

vacci nati ons; r vacclnation ure
illustrates t%t‘flgrﬂ%’nb P%!‘Q'i?df?é‘é“%‘P" éiﬁ%ﬂéct@%?%)‘?cﬁm%@ﬁgd@’a%gm REer o
west er n bimt tvaBg@natibiay ddy 43 -bertep trecaraednatiang; and dayady —Iditer fafit vecigation
vacci nation; day 29- after two vaccinations; day 43 - after three
vacci nations; and day 57 - after four vaccinations; 20 Figure 5

i1l ustrates tFiaurerddlysicHemitie immame tsarcase Phabisals\gben Or§Me| VaEHI R Western

sera before %Tatlr%f t[ﬁ? VAGEoRALARtbO day a5 Ciahat @@ v@&%dﬂbrﬁ@i@@% after two
subj ect s. i

re vacgination er. one. vaccinat,ion;
day 29 - afte‘fac‘f'@ﬁgoﬂ'%g@'f Hat ?fgeﬁg‘reed‘%?é'ﬁ%m%sf ?%quiy??% ee f\%ggti\fnag ?%'ﬁg and
day 57 - adter four vaccinations; 25 Figure 6 illustrates the nmean

change from hggel i B'?Iﬁ]sf?:%gé Bt ééﬂléhg't%%nfrc}m Pkl "ie BR %S%Hl &éttu%eéfasel%et‘;s%r@

and after vaccrnation for vaccl nat and aceb %ure
i | lustrates t#d aftphyascipgtionforyacginatgd ﬁ}‘i‘tﬁla’@%ﬁ‘ %.‘Jbéﬁ"@?dﬁ’é?éél b'@ef?fﬁd’ FINRtiP BN

of rabbits day 15 — after one vaccination; day 29 — after two vaccinations; day 43 after three

vaccinations; and day 57 - after four vaccinations;

25
Figure 6 illustrates the mean change from baseline against collagen binding protein of
sera before and after vaccination for vaccinated and placebo subjects;

Figure 7 illustrates the cross reactivity of anti-sera produced by vaccination of rabbits
30 against a number of unrelated bacteria; M: Molecular weight marker; track 1 £.colf;

track 2 Klebsielfa edwardii; track 3 Proteus mirabilis, track 4 S.aureus PIDFQ 75; track 5

Candida albicans, preimmune and hyperimmune serum after 4 inoculations of the

S.aureus P/DFO 75 vaccine into a rabbit were used;

35 Figure 8 illustrates the production of opsonic antibodies after vaccination; Subjects 2, 6,
9, and 21 are placebo Day 1 sample is before vaccination and Day 57 is after 4
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30agai nst a nunber of unrelated bacteria; M Ml ecul ar wei ght nmarker;
track 1 E.coli; track 2 Klebsiella edwardii; track 3 Proteus

m rabilis;WoRa@K1245. aureus P/ DFO 75; track 5 Candi da atdivGRate7/002792
prei mmune and hyperi nmune serum after 4 inocul ations of the S. aureus
P/ DFO 75 vaccine into a rabbit were used; 35Figure 8 illustrates the
producti on ofad2pamnsCcSubictsbidd R 24349, 80 avettibjenta tgivem 0.45uiy wetise. Bubject 39,
and 21 are placeb le is before vaccination and Day 57 is
after 4 vacgﬁ?lgly%o@médgj&g%ts 19, 23, 24, 29, 30 are subjects given
0.45 ng vacci ne. Subject 3 was given 0.15 ng vacci ne; Table 1

sumari ses | gggb 1 elihrelitesWoaMet: BEvaaehe ainsiicered td subjeutsj ects; Table 2
sunmari ses system c effects of vaccine adm nistered to subjects;

Tabl e 3 stnmarises inmune reactivity of sera from vacci nated and

pl acebo subj Fabls 2enmmwessessysterhio efféatrpef vaceiie @dainjstaresio spbiedsit he
presence of antibodies to collagen-binding protein in vaccinated and
pl acebo subjects Table 5 illustrates the |ongevit f e |

response in \TQE'Ei%?élf“@’ti‘”%‘??dj"&‘f‘%TeaR;ﬁ’f%é?f{]sgfasf?oé'ﬁ@cﬁﬂ%/tﬁ‘gagé &?ﬁbg&ﬁlﬁ &Y
and Vacci ne Reepartadgtirgn 20 The bacteria are cultured in tryptone soya
bot h and 1%1' xed with 10% gl ycerol , aliquoted and stored as Master '
Seed Bank "and Worki ng Seed Bank at -70Cin liquid formand at +4C
fol | owi ng fr déble-4diysratgs tf@a@?@ﬁnp%l%@Fl@%%‘ﬁﬁ@@%?'"ﬁ'f’%ﬁ%“ B yecoinated
bacteria fromnh@pacstoalbjedts Wr ki ng Seed Bank , and growi ng on tryptone
soya agar plates for 16 hours at 37C The bacterial growth is then
harvested into a small volunme of tryptone soya broth 25 which is in
turn used t o Table&uluaraedihgdragevity plike Enremerespprssievaseiate BIsts The
liquid custure is incubated with agitation for 16 hours at 37C. The
bacteria are _then con @nélr at ed by centrifugation. The concentration

i s adj ust ed \Ma(t?f'at'sr?/'lff fif'?8®Bya broth and the culture shaken with
chloroformin a 5:3 culture to chloroformratio and left to stand for

15-20 m nut _e%e%c@g% %@1 ?Aécgl\ggpg%&io%epar ation. The bacteri al

suspension is ected, centrifuged at 3-4000 rpmfor 15
m nutes and the pellet resuspended in sterile distilled water or

phosphat 3203ufﬁh%rb%&eﬁﬁbﬂe%%rgdﬁn&rybﬁn@Qﬂﬁamb%%e%ima:ﬁiﬂh 'mmljglydeea: pealiqueted

S0l ated i n RSP RSt s Binand el SosARA A SRP n R
veget abl e peptdd éollagiag freped-drgind. BBacieriz weee BEpast b plRlinaRis bgstexitesona 6

hours at 37C jidi o¥ ARAGRPLEEPEMOMNE Jhtd o iightsiaadona apért flatedtopriefhanmat

and 37°C' The bacterial growth is then harvested into a small volume of tryptone soya broth

25 which is in turh used to inoculate bigger volumes of tryptone soya broth. The liquid

culture is incubated with agitation for 16 hours at 37°C. The bacteria are then

concentrated by centrifugation. The concentration is adjusted with tryptone soya broth

and the culture shaken with chloroform in a 5:3 culture fo chloroform ratio and left to

stand for 15-20 minutes at 20°C to allow phase separation. The bacterial suspension is

30 top collected, centrifuged at 3-4000 rpm for 15 minutes and the pellet resuspended in

sterile distilled water or phosphate buffered saline. This is cenfrifuged again and the

pellet resuspended as above.
Alternatively, a staphylococcal strain was isolated in vegetable peptone agar and

35 subcultured three times in vegetable peptone agar. A liquid culture of bacteria was
grown for 16 hours at 37°C in vegetable peptone broth and shaken with chloroform and
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left to stand for 15-20 m nutes at 20C to all ow phase separation. The
bacterial suspension is top collected, centrifuged and the pell et
resuspendeWOizatatdd or phosphate buffered saline, centRGTHGRRIOT/WATY2
resuspended as above. 5QCptionally staphyl ococcal preparations

i nactivated with chl orof orm and washed and resuspended in the

rel evant nedileintastnd nive dB&0emipufes ozt e20°@rtd d’llmeaﬁ\esejrsbmﬂaﬂoor The¢ drctgial
Exanpl es 10 TU@Pe Q(Sﬁ: 'lQeﬁoﬁ‘%ll&ltéﬂcecQﬂtnﬂgQé%@ttﬁe tefegﬁ%)@%édn% WwEBS)or

were prepare Manuf acturing Practice
Nor wegi an | ns‘lhpfﬂjhﬁ'@ byffered spiing. qaatifugrd ARd r@EqSBe“dRBF%?P"ﬁﬂd t he doubl e
blind placebo controlled Phase | clinical trial was carried out by

Si mbec Resgar Test |

vol unt eersgvva(g‘gif@"l"g1 Sttaep%gg %‘ rg%ﬁertgﬁiﬁpac eldn"% oh@%oﬁm\sﬂaaw;gh?@and

| abor atori es rampweqbr!@ffé%sr@!pvamhmnqdquare imrardlietelyc diogrn AR drepFfs iiqdufos,
St ockhol m Sweglege, Forty eight male vol unteers between the ages of 18
and 55 were divided into 3 groups receiving subcutaneous doses of
vacci ne SA75 containing 0.15ng, 0.36ng, or 0.46ng 20 of protein. In
each group 12Exaoiplest eers received vaccine and 4 received a
corresponq% ng pl acebo phosphate buffered saline (PBS). A total of
four inoculations were adm nistered at_2 week intervals. Vol unteers
remai ned in tHE Varsing a4 piagepg phosrhate puffered saitg {Piidisvers BEPAGY YRYPT RoPe
noni tored f orMéraeaturit® PradiesraGMPN By rted NorwegBnahdtikutg of IPablikDHeditage , Oslo,

warnt h, burni g 2Pl h tht dﬁubﬁ‘é‘glggadla[}}boa&%@éﬁtpﬂgé £ c{yﬁ'@&ttﬁaﬁ’ Was CARELR By

fatigue, flu-T1

headaches) onS'l’ﬂh'éC 88?9%“ it poh My Vﬂfbal%; @St'@ OfaFRIaS’roﬁbg? U’H‘%ﬁﬁ Mgs

E' Ooﬂ pr e$|§urc§érrleE(B@t uhcRER AN I8 hotidel A1 IRY Eb&na(tjdﬁ@@ﬁﬁéll oy Pfﬂjfébabrh.&ﬂdngmar
i ochem ca a ood sanples for the

pur pose of ev@?'{'fatt(? 5‘%‘&‘&8 fgﬁﬁ% g\“l(%dr@ taken before the first’

vacci nation and two vveeks after each of four subsequent vaccinations.
30 Sera fromy &tk‘é%?ﬁl%@ BRhRER Iﬁﬂ%eﬁf’cﬁ@égeﬁ%ﬁ% BRd 59 ReleRdifdddasb 8%roups

agai nst whol e | orof orminacti vated oys. or ELI and
nestern bl ot PHEFHESLTURLERNS PR S0 SORETTEN R A AHB! LgPy ShDaATo
Sera wer e2@| sof ptotein. enlednh debtpSR UfolnmteeiseeqaweS earcipe ehd 4 recelberta egresponding
col | agen bi ndj Ié}g &gﬂ%ﬁhﬁe btlf'fé? E?r)]w{oﬂ\gofpf&(i’rtn?dcﬂlat:&fs%e?é’é‘cﬁ%h&ered

bi ndi ng 35pro el n extrace erence protein_(Professor
Jan- | ngmar Fl $@iyeek infiarvglg. p\&'ﬁn&?r%qrﬁmad {nripe é""&’@'l fial\ gt &r Fhouts Roglqasing
| ocal reacti ofng W&é&n@ﬁﬁféﬂ\ﬁed lcasl (elthemial dadtion) js@eling) maemoviage, nartrétd

subj ects. Thege .y r’rﬁi’ {Lﬁm g@r a.qu,fda%g i %8&%%%%& ?ﬂigpé‘q‘lug k&%té’rﬂg

0, 36ny doses cce
reaction. 23 digeling 6f ha/calgnypmiling a@é hgact@efne@hon the dang cwﬁlﬁs; 2o @1 Baved: Avd

based upon thg post dosing. Blood pressure, ECG, temperature, urinalysis, haematological and

biochemical tests were also carried out. Blood samples for the purpose of evaluating
immune response were taken before the first vaccination and two weeks after each of
four subsequent vaccinations.

30
Sera from volunteers before and after vaccination were tested against whole chloroform-
inactivated homologous organism by ELISA and western blotting to evaluate immune
response to the whole organism. Sera were also tested by ELISA for the presence of
antibodies to collagen binding protein, fibrinogen binding protein, fibronectin binding

35  protein and extracellular adherence protein {Professor Jan-Ingmar Flock).
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5 nore pronounced | ocal reaction. One subject in the 0.45ng dose
group had a severe local reaction which led to their withdrawal from
the study VP2000813)3 There were no significant system PEHvRA8T002792
effects attributable to the vaccine at doses of 0.15ng and 0. 36ngy
protein. At the higher dose of 0.45ng there was an increased 10

i nci dence of Ayepacted wiht hwizclesddacare; tarsent Incd eapionavercebsapst at ¢ site
4 subj ects. T&F.ﬁ@m.ﬁh‘*ﬂi %ﬁat@@%@m&t@%%ew% é%@g EJ&éerelg’?éQeréép%H&ted the

general malaise wth'tw classified as m Qne as severe. No
pyrexia or nef-Hiaeaih 5888 dPRRsemengitaied,PoseRBRS miid 18 medaras iy of local
groups. M d reactiondedat ef pabmg was tdneiderst! themicxinamn toesatedafaee bastdiuport the

0. 45ny dOS§ %grg%r%uﬁceg E&B?{eaa on 089€§Eab? mdtHé io'lg‘né rb%s& gl’ﬁrug%ag f stet}&e

study. Severe

Headache whi clﬁcah@gctwwéwb gy tp eﬂ@"%@)’@é@'&?@‘%@”@ Wﬁt Bd in all groups
i ncluding the pl acebo group and increased wth increase in dose |evel
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strong reacti Wtsmwngﬁ%Oégmg ?ﬁperﬂﬁ?fs%ds?"#@fag {agg(ﬂ’thq‘ﬁ%fz %giaﬁ
pol ypepti de rmilccaridvarizyasi sevdrer e ppéxia nt ealsisé was pbs2bred imiheplacabg Osti and
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Fi gures 145 2, oridy reforted on a digle bexzpionsieadachetiion waslabwegs milddo tbderete was

a clear relat I]eﬁ 1P aﬁ"SFoﬁ?eﬂcmgg {h%ﬂg,ggg g.fo ;?‘Qﬁ MerbYoefl tﬁ‘?ﬁdﬂ?zﬁg% dose

nunber of vacclnati ons eve S aga|ns agen

bi ndi ng pr ot eleyel (keble 2 gni f| cantly increased in vaccinated vol unteers
(p0.005) with the nunber of responders increasing with the nunber of

vacci nati ons; e 4 and Fiqure 6. There o,.significant i ase
! Sbant i boai ALERE e Ut we HeieRas R aristed T BRLPLE LT belsNGb6A3
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of the vacci neonpareg to aord o tits pIm&bplsab;e}itBo(psmmMDWh@d strorigakadtimityhwasdaken
as five or more incidents of increase in polypeptide reactivity in terms of intensity or
25 number in post compared to pre-vaccination sera. Weak reactivity was taken as less
than four increases in polypeptide reactivity in terms of intensity or number in post

compared to pre-vaccination sera; Table 3 and Figures 1, 2, 3, 4.

The response was dose related and there was a clear relationship between the immune
30 reactivity of sera and number of vaccinations; Figure 5.

Antibody levels against collagen binding protein were significantly increased in

vaccinated volunteers (p0.005) with the number of responders increasing with the

number of vaccinations; Table 4 and Figure 6. There was no significant increase in
35 antibodies to the other binding proteins tested.
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5 volunteers. The SA75 vacci ne was shown to be safe and produced an

| mmune response in male vol unteers. There were no clinically
significanWOogheided3in vital signs, ECG paraneters or |RH&GRROGYP2792
safety tests observed during the clinical trial. In general there was

no difference in 10system c response in relation to the nunber of
vacci nat i ons Toe ctloséorgiinestivateth8rerewm sacaine [designates] A 7%owamipwafio Ingcwfe

reactivity t %g@g&'léae ind0FRI Itcﬁ'dé@lb%g}' peg@r,};, ‘?&Bblt%hdﬂ pRAucHdSHEH MRk esponse

difference in reacti_ons bet'ween L t. vacgi nati ns dart
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and 0. 36 doses Wer e consi ere acce e on safety grounds
i mrune r esporis@algwalyiie¥d by ELI SA and mestern bl otting dennnstrated a
clear difference between the frequency of inmune response in

I nat ed t h
Veactivity oumPG e 55 RS FaTee™ shetias B sfe ol farBin R oty
activity of aafehbtests gosewed doringaibe i dinical dfnﬁlmmtgﬁnﬁﬂﬁbthteaﬂﬁ*}/F‘@éUff?ﬁ%Fe in

vaccine (Jg EMaBEnafionsst Gbstadivedns
(I abel |l ed Ra%g%tt&qlfg@%ﬁ%r&%lé\?g%:??ﬁgﬂn;ﬂri) Opso(r)n C Anﬁa%odl es 30

Figure 8 denonstrates the opsonic antibody response in six patients
who recei ved Thaeoiasad tlear ralatibniaipibf lpeel resctily Wheaccine dosedelepienertdsip with no

vacci nati on. d;l-e.}&grrngblé %n‘f’salrz]eﬁ:l&ée ﬁlﬁfca\ Féa&BﬁQ Bltkedthb la%bén{ f¢Bihatiofs Eah&y dose

vacci nat ed pa one I cant

35nanel y pat i'esst Ti'eﬁﬂ’@c@ﬁb? rel?tt‘)”?"%p B?M%%Yag@ﬁﬁw fdagg pRA E'B??FB?%V Rt

this patifnt drast eierytiératoiny feadtion Bliothis whas cot idted toftier bundrer whiachinaios d

explain this r\%%ul'he 0.15mg and 0.36mg doses were considered acceptable on safety grounds.

The immune response measured by ELISA and western blotting demonstrated a clear
difference between the frequency of immune response in vaccinated subjects compared
20 tothose who received placebo.

Cross reactivity

25  Figure 7 illustrates an immunoblot and represents the activity of a rabhit prior to
vaccination with the Staphylococeal vaccine (labelled Rabbit 19 Pl) and following 4
vaccinations (labelled Rabbit 19 after 4 vaccinations).

Opsonic Antibodies

30

Figure 8 demonstrates the opsonic antibody response in six patients who received
vaccination and four patients who received placebo vaccination. There is increase in
opsonic antibody leve! in the vaccinated patients but in only one to any significant extent

35 namely patient 2 {placebo). It is of course perfeétly possible that this patient had an
intercurrent Staphylococeal infection which would explain this result.

As anticipated there was a highly significant immune response against the homologous
Staphylococcal strain used to prepare the vaccine in the penuitimate column fo the
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As anticipated there was a highly significant i mune response agai nst
t he honol ogous St aphyl ococcal strain used to prepare the vaccine in
t he penul tWRR®/EHHIM to the right. There were new i rAATHERARLEIRTYR
bands in the vacci nated serum agai nst E. coli, Kl ebsiella and Proteus
whi ch are pathogens responsible for a wide variety of hunan

i nfections i rightutHermgwareuad inmueetading bamis 0 s vagsiBpled jsgrum AEAS fdsfie

prospect t hak{ NI CF’rBfeuMich %@)ﬁé’[ﬁ@geaé %sgsﬁsﬁmfoa@am% fatdf oORUnyan
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moun i nfection but ot her nfectio ese
three and pr 8¥ReHpRF iBRying weund difections g WH@QWP S rc??%oé'r @gﬁo% °?¥Wa§ b
al so of int em@c&:tnetv&‘lmroxﬂdeq:rmaﬂbnlagmaﬂ nsmiwﬁwm‘sbm@mwm%hqnﬂwﬁéér
agai nst - Candi glctlarlmsb'c%mﬁ by Aleb S IHRRL LBy YORST i MEE Il QBfhogenic

particulafly I'n esub great .inter

nuch as Candirdaogpaissgndt iiss alﬁoei?fkﬁlﬁ%f‘?ﬁcf tﬁatoﬂ'GaYﬁcg'H’?‘% ﬁ%"”ﬁ?ﬁh‘fﬂ"ﬁ'«?f’)@m
and the ot heran@foﬁ@@\amt tesdi®la/fitahs P aaleguahd tause bDpmgtdnfestives patiaildria gt
observati on t he f.easi b e Y

based on our %?)gf'}%{ t?/e ‘fPé#'hEd"f {'5itq g\?i-eisymlé ?nugf-‘ s é dgsgggéﬁggs @
that the i nmeniearyadis p'a@eﬂa@lieaa]anmﬁf@dc%ynd iﬁﬁﬂﬁ'@b‘l’féﬁﬁ'ﬁnﬁg@%‘i‘ gllg Rpicaryotic

thought was tRenRRs! TheS BEtUbbsbNdichaddas vwight KB Geds@RROSSE URREbBAIaiabdne
|rrespect|ve of vacci ne dose for three to six nonths foll ow ng

vacci nat i on. PeeRd Qnyr ereppiae Mthod| | ustrate 20 an inportant aspect

that there was an insignificant decline in i mune response at 3 and 6
nonths and clearly no subject had returned to the pre vaccination
status by thdongevily. The protocol of the trial regrettably did not

al | ow estidmati on of anti body | evels beyond si x nonths which vvas

perhaps an error in the fornulation of our stugl gi) ectI

recei ved pl adébls % destrains hanthgdomiAS rEPoRsuisad %dé’ﬁ VHHE{?"?&? ng ‘g%]?
of antibody nreassighi was tagaiosisisefl mpbstboddamabe amepirge meinidinsdticspattive 06
I n cvery SUbJ o g o@{&%ﬂeé’[ﬁb&?%ﬁtﬂs *&a&t&%@fccﬁwgwﬁ' *hé@ﬂlte%eé ﬁ@'ll%@t?dé@g

an interesti némciI vari a I n gener al

adds wei 2ft tam -mh@tmh@@a@t\mé Herq ‘H%Gr wg%gmfwavtrﬁ%ﬁwg in} 'MFV?SPQ“%?

vacci nat ed supembSanddteady ndQubject had returned to the pre vaccination status by that time.
The protocol of the trial regrettably did not allow estimation of antibody levels beyond six

months which was perhaps an error in the formulation of our study.

25  Subjects who received placebo vaccination and who of course had a base line level of
antibody reactivity against Staphylococcal antigens which obtains in every subject
remained unchanged in three to six months indicating an interesting lack of variability in
human subjects in general and adds welght to the unequivocal increase in immune
reactivity in vaccinated subjects.

30
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Claims 1. A vaccine conposition conprising a Staphyl ococcus aureus
cell as deposited under accession nunber 13408. 2. The vacci ne
conposition according to claim1l wherein said Staphyl ococcus aureus
cell is provided at a protein concentration of not nore than about
1.0ny orCRiM$ny bacterial protein/m. 3. The vaccine conposition
according to claim1 or 2 wherein said Staphyl ococcus aureus cell is
provided at a protein concentration of at least 0.0001ng or O.1lny

bact .
ora o 1w fatirteontbosHae RIS SRBRAGIELAPERO B ch BB inGe:
prot ei n ¥EATHMN Puthes ASHS. bet ween 0 0001- 1ng bacterial protein/m. 5.

The vacci ne conposition according to claim4 wherein said
St aphyl ococcus aureus cell is provided at a protein concentration of

bet ween 9. 1- 0" %5%?@015%89@%%#0“@669réifnﬁ/tmcla'm61 wwémxﬁa@c&ﬁehma@@. ASHS
accor di n@llh@pr@blaédif'ét 4 pteitd coMtehPAtion DRh6L nRbra RiH HAEE. gﬁlg@ﬁoeﬂsﬁmg%bﬂenms

provi ded %‘ vveen 0. 25-0. 36ng bacterial protein/m. . The vacci ne
conposi tF"8KF™M ordl ng to any of clains 4-6 wherein sai d
st aphyl ococcal cell is pr ovi ded at about O. 35rrg bact eri aI protein/nm.

8. The Vé"CC' nﬁnec\(f-’anggg' g«%:rﬁgé%l{él rg%gc? 8@1’%)2 ? éfﬁ}ereln said g@pﬁy?ococcus

sai d vaccCi ne Conprlses a
aureus cell is provided at a protein concentration of at Ieast 0.0001mg or 0.1mg bacterial

proteinfmi
4, The vaccine composition according to any of claims 1-3 wherein said Staphylococcus
aureus cell is provided at a protein concentration of between 0.0001-1mg bacterial

protein/ml.

5. The vaccine composition according to claim 4 wherein said Staphylococeus aureus
cell is provided at a protein concentration of between 0.1-0.45mg bacterial protein/ml.

B. The vaccine composition according to claims 4 or 5 wherein said Staphyfococcus
aureus cell is provided at between 0.25-0.36mg bacterial protein/ml.

7. The vaccine composition according to any of claims 4-6 wherein said staphylococeal
cell is provided at about 0.35mg bacterial protein/ml.

8. The vaccine composition according fo any of claims 1-7 wherein said vaccine
comprises an adjuvant and/or excipient.

9, The vaccine composition according to any of claims 1-8 wherein said composition
includes at least one additional anti-bacterial agent to provide a combination therapy.

10. The vaccine composition according to claim 9 wherein said agent is a second

different vaccine and/or immunogenic agent.
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9. The vaccine conposition according to any of clains 1-8 wherein
said conposition includes at | east one additional anti-bacterial

agent to4provige vﬁcmbrﬂ%élﬂﬂ é%@fdﬂ@yio a@)? of -Elglﬁnélgc‘@ Flﬁ%?lgn? @é{é%ﬁ”}?e

according to ¢claim9 wherein sal a secon

and/ or |ﬁ%ﬂﬂﬁ&@ﬁﬁﬁ@%ﬁ@ﬁbra@mmwﬁ@mvaeamﬁgﬂéoﬁw03|t|on according to
any of claims 1-10 wherein said vacci ne conposition is adapted for
adm ni stration as a nasal ray. 12. The vacci ne conposition according
to clai Mm%l wHes cang épﬁme&jﬁﬁm@q@@rﬁm t¢ glaipy ¥ dlertin saidicornpuisdibeis modded

del i ver &l aaSntailerafh @8Rleredlad AadHlapl er conprising a vaccine
conposition according to-any of clains 1-11. 14. The use of a

conposition according to any of clainms 1-12 in the manufacture of a

vacci ne f3r tA‘rﬁlnﬁé!@N&'ﬂ’édrBﬁ:i;Wc&ﬁe L fﬁ@ﬁ'%cé%{rd:ﬁg ae?ﬁr'o%!al%slt PARE

15. Use according to claimI4 wherein bacteria 'S I'S caused by
gram positive cocci. 16.Use according to claim15 wherein said gram

posi ti VeMCOCQTheaJs% (ﬂ’taaﬁmb@&%c&lcoﬁmglté’%g?to? ERIRE 9SS! i lﬂ%cltngﬁﬂlf ture of a
17. Use accord %to claim 16 wherein~sai d bacteria are Staphylococcus
aura us ‘ffﬁﬁ}"'% for the prevention andfor treatment of bacterial mastitis.

15.  Use according to claim 14 wherein bacterial mastitis is caused by gram positive
cocal.

16. Use according to claim 15 wherein said gram positive cocci are staphyiococcal

andfor streptococci bacteria.

17. Use according to claim 16 wherein said bacteria are Staphylococcus aureus andlor
Streptococcus agalactiae,

18, A method for preparing a hybridoma ceil-fine producing monaclonal antibodies that
bind staphylococcal bacterial polypeptides comprising the steps of:
D) fusing isolated lymphocytes prepared from an immunocompetent mammal
vaccinated with a composition according to any of claims 1-12 with myeloma celis to
form hybridoma cells;
i) screening monoclonal anjﬁbodies produced by the hybridoma cells of step (ii)
for binding activity with respect to staphylecoccal bacterial polypeptides;
fii) cloning the hybridoma cells and culturing the cells to prolzferate and fo secrete
said monoclenal antibody; and

iv) recovering the menoclonal antibody from the culture supernatant.

19. The method according fo claim 18 wherein said immunocompetent mammal is a

maouse.

20. The method according fo claim 1.8 wherein said immunocompetent mammal is a rat,
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Streptococcus agal actiae. 18. A nethod for preparing a hybridoma
cell-1line produci ng nonocl onal antibodi es that bind staphyl ococcal
bacterial pol ypeptides conprising the steps of: i) fusing isolated

| ynphocytes prepared from an i mmunoconpet ent mammal vaccinated with a
conpositjion according to any of clains 1-12 with myelonma cells to

f or m hy ' dofteSteRiiagoceus)ausaiisset en denmsitatinapicoantiohtatioes produced by
the hybridoma cells of step (ii) for binding activity with respect to
st aphyl ggcoccal bacterial polypeptides; iii) cloning the hybridoma

cel I s” arff- cuf PGPIER el ecuianel Gompsisipg ol Shehyitoecascsureussetirast ¢opsaited under
monocl onglceddidid R@AYsr 1@A6k, 1 v) recovering the nonoclonal antibody from
the culture supernatant. 19. The nethod according to claim18 wherein
sai d i mmunoconpetent manmal is a nouse. 20. The nethod according to
claim11.8 wherein said i munoconpetent manrnal is a rat 21. A

St aphyl ococcus aureus cell as deposited under accession 13408. 22. A
bacterial cell culture conprising a Staphyl ococcus aureus cell as
deposi ted under accessi on nunber 13408.
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