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The present invention relates to nucleotide sequences which encode
pol ypepti des of antibodi es against the p53 protein in vertebr?tg %PdZ@@
t he pol ypeptl des and anti bodies (or fragnments thereof) encoded Dy t
nucl eoti de sequences. The invention also relates to nucl eoti de sequences

and pol ypepti de sequences for use in the devel opment of di aammwummm m““

t herapeutic conpositions, and tg ?be@%nﬂﬁog%é‘g t hose dia
t herapeutic conpositions in the | agnosi s and treatnment of canc

rheumatoid arthritis and ot her diTEeaARgCALFHIEEDWHI ch exhi bi t abnor%ﬁl ities

of p53. BACKGR(W p t han
50% of human tum)gr f% wﬁ{m— %gé@g%s'i?tﬁ&?' é%{é%% Sﬂi)&b'&%ﬁg domai n
are the nodwolnestidesof angbadiesy against d19 @ﬁ?»(@)ote"aria yesterates nanchde the
function dusijpeptder andretioswés (hrarmesentStherddfe ehedded by ¢hask hdvieondéat ed

Protein | s siaiBhdot | FGL SRR SRUIEIG. lofn AR BHLARSR arRPol St

cells .Thls%'curm[alonoﬁ a' ednlsu'r}_.)lca as a or in the
devel opnentSegHenGes; %H%'W@?&@M%@PWS“&W i2gnests Ang FP%%RFé’“E&HE@PS‘B%'H rent s
(4). The caonfdotonatetivousobf weihg-thgsee djg§Boste amd tharapdutic eunposdivasgestheet ween
the wild-type Rl gaH aBhtnfdHR MR ICHRGrOFnetfi2hlE HRthiRS) aRGigNserl dIskHse dtalk!

i nst ance, vitraQ buft ndLtions, nonoclonal antibodies, kinases and
enzynes, or%ﬂ"@ﬁi%‘%?ﬂ%"ﬁgtéeés"? 8 osphat ases, and ot her p53 regul atory
proteins. Anti-P53 serum a@d@é@k@@m?ﬁmﬁﬁ@?@d in up to 30% of

individuals with cancer, and a ran erent tunours. ©Monocl onal

anti bodi es (MAb 53 have heen |nva nction
ot Do (ML e o R NGRS of AR BbL A ) Tl

gener at i on "oftafens o ther cerdrad QYA @d\fi‘m d@@é'no@férth?r@lﬂt fresuantlybseyedsuch as
EBV transf ommatnomm)oanmyéyultdm&sstcﬁctdmmb@@ue td BopfarrhationBi ShangeH¢BaTne i n

humans, E}fa% lird Bndfh% rﬁﬂgladr@g{%ﬁdﬁ u%él@%%r@?é’got re's%ﬁ‘%ﬁl @&u%woasq @ggt ain B

cel | popula I ONs nst
produci ng dfi W“?‘Hv?el"%vgh@ SrURHpHHEyMEEt PoteiR isPAcated A8 BJaSIPRIN YBnet i ¢
appr oaches devepntehe otiar imhupemespanseed éhé grotéinam sme sannet pabiéntad).l abl e B

| ynphocyt estHlcdriGitafioh %F‘Wﬁéflﬁ@fﬁs'ar}@hbtoﬁéncoﬁ/vutﬁ'cﬂaﬁ‘é’esflf‘élwe@ﬂfé Witdfjpechai n
i rmunogl obul | ngﬁ Previ ous

t p53
in cancer Faﬁkfﬁ\?@*r"@ﬂ%dc ’E’@Fﬂ%%gﬁﬁ @FW%E%’@%%Z?’%S’% @s b
yi el ded i rrﬂmffearmnﬂmm nephotonah antibodies, nklﬂﬁessﬁ@ﬂhIWMQEGOF epiv\ep by

doni nance ad”}fbsbbepﬁdébﬁatﬁéed%ﬁ&%tHérQE@Fé@&m&ﬁ}?drﬁémbn the devel oprrent of the

Cnansuored | To. AGTEAsaimeanEATee BYY PREY lleCR w30 %r I dFRRAR 1,
convent i ona¥ithceancer. arga ranpe of difareptturtnyss. oMonoclgral gntibqaiien(4A ) tﬁﬁﬁ@cul ar

bi ol ogi cal Haveceds eiavaltielfie einninvesfigatingt then firsctianabf ai%ize apd hsimiie aAt i p53
anti body Vg@RBgag m e, the degree of somatic mut atl on and structural
features of the 53 anti bodi Such n is critical to any
meani ngf ul undel“&l%ﬁ%%)r REPaghRe tﬂi‘f‘%ﬁ@”ﬁﬁac’%l SM e aevaral pvaniagss al

i mmune resplynwadlborwsnetﬂrms qmoéammEBVnmeaiormathﬂesrcmyblueemahechr@dﬂga{t ilon of

anti-p53 arddroaels 6s beE\f’seﬂMCr‘uﬁﬁédsdQhés%maﬁ%tlﬁl%%eoﬂbﬁﬁ&%uﬁfmtahS%@
anti bodi es ,were

t] f
Fanesonst aGs EEREM S ket BPGTRIGHS A dn clter of st EfhegReE ftundtibhor i
and di seaserspredusing agninwdbw lgels noft artingdy efSh p i contfashacwiiensdar genstiadi ng
i di otypi C \Gppeddtnss a‘ﬁuMV{‘PBYuéE ole%néWlﬁh\éEém flom Ny SbGrcéCofdaVEnanidi BY a

5%%3?%%?6‘@5“%@*@2%%%??%% i gﬁn“ﬁ'aétﬂ%fﬁé’fécfgﬂeﬁ’%ﬁa@ LAl

nucl ei ¢ aci@MEgaioREin @Qﬂﬁﬂfl sing a pol ynucl eoti de sequence encoding a
pol ypeptide of ®revatis biadies(@rthé nagiet respemseohgainsthyB3eim camded paiihtgody (or

heoner OhBIElec 58 ARl 1 R sk PR3 PRSI RSt RO,

t hereof in ver in_sal

froma vert¥brt ?ecwag%' é)&ﬂ'f@QF%g e&ﬁ°9%rﬁ9f@'”?’é%3po‘|‘f$de tJé‘QaﬂH@t of protein

nat ur al | y- axvetsxprasgioni metasmevéﬂy)pmeaﬂ bfythet dei- p&ﬁﬂnmmumeesm@aeel sHowever

charact eri sedefay cﬁ I%ﬁéétﬂﬁs%m@ n ur‘?ﬁ?‘é ?a@hb%@ﬁ’an JMPQSJ? g the
nucl éot | I ng 3

nucl ei ¢ aci h e conpri ses sequence enc n Fab
ant i body f MayFreREeR o'rSO'PFngr?étH?r tWeP@BY%"“H%Jl qg! HM’]‘ERW?@S%{*W\ r'ﬁ‘?tboqso % p53
protein or a portion thereof in vertebrates. According to a second

enbodi ment of the invention, there is provided an isol ated anmmmﬂmm“ mm‘m“
nucl ei ¢ acid nol ecul e conprising a pol ynucl eoti de sequence se

the group consisting of SEQ ID Nos 1-30. The followi ng features reghbabke to
the first and second enbodi nents of the invention.




Typically, the nucleic acid nolecule corresponds to a DNA or RNA nol ecul e.
Cenerally, the nucleic acid nolecul e conprises a pol ynucl eoti

sequence(s), or an anal ogue thereof, encoding an anti body frai(raaerSE(R Mr
i mrunol ogi cally active fragnents thereof, such as conplenentarity

determ ning regions, wherein the antibody (or fragnent thereof) has binding
affinity to a p53 protein or a porti on, thereof in vertebrates. Typically,

t he antibody fra nt, has functional antigen-hi ndi ng.dqmai ns. Even nore
Lymi oal |y Tl B Trodin Mapedih GO BAAIESE Baunan ST { ne
group congib8tantigodyf V gEwe ubads, tie dégrae of sdruaticimutgition @hdistrugtuial feitdres si ngl e
domai n antgs b@dy hinti-B53 SBRMobies, ansidpoMiBanatdhaRodriasalatd dnfyl ARRAINGRY 18 S

E P 2003 3 T | h ti bady (or f t h f) N b'ng'
oy ook b el e arch 0 51 b e Spranig
anti body @8B. fragnent thereof) has binding affinity for residues of one or

nore of the N-trgg Hredsnt ifvRRtidn LBEHHBY IO NisdIAtDnCoMAntApsFH arfdidy FndS3
protelno rtion there

r a f. Even nore typicall. e ti bod or
Pr agment (wErBES Sellehas i dnaiRAar o) st iBpliba oelf RRBRRT TR s of a
p53 pr ot eiantibedies rera fignresheice dor. usedn funstienal pgidies efithe prateinndingasiic (or
fragment tdaesedent 6AE5DINRrAGI ahd dizebye Etates! aswidlies iahmeitevdlogrieriaput  55.

Still m)rQ/awﬁésc%d;&}égng;iggﬂb@l%?%&(or fragnent thereof) has binding

affinity for resi 0 about 25, or about 40 to about 50, or
about 27 to about 44 of the r 1 otein or portion thereof
or about 40 to about 44 of %@@M@ﬂ&ﬁﬁ'@(e@ﬁ&&@ protein or portion
t hereof . Bven Nurlit ViidaEhgodingeaaPolybeptid¢ oof anadntibedy her éagmeinds
bi ndi ng afthémiok Yo p85. resi dues about 27 to about 44 of the N-termnus of a
p53 protein or ,a portigon thereof. Still re. typical t he antibody (or
f ragnent t.hereé‘F‘}\(Prﬂ'Qg i ﬁd'fﬁ{; ea}bﬂdm‘%rﬂ} ?fg&er gylggiljo& th%'z?ufs'ﬂff’vf%daﬁ%ut 44 of
t he N-t er rsalated @hd puplisd pudeigiasidosequepes cooArising Bdurynueipelidersequengdi cal | v)
the anti baggoding afgongebtide bhat eftibodh asr fagréritgheredf) Niviiereinsaicantibeag of the
cent r?" dgH‘P’er lﬂgntaﬁhgé%gpﬁ&t Efngingrafﬁhigotrot%xg;@ta.t;l(]g{e?rpgr a-lr;é’&{i&'ﬁltl'le\‘eofti €
nucl ei ¢ acrd polecule ¢ nprises pol'ynucl eoti'de sg}\(we ce encoding a
pol ypept i Y&rgPraias, and WhHeERIN caid RUCIRIMBFE SPARSNSSTS RIS, RuYeiipPE®i nity to
a p53 protheshexpressingoart immuneespafsel against b ebteiysocoutingaliseasai d
pol ynucl eot i deTREMENaR: RRABNS FospBnbe e BRShERH e bl IBlesSidR! &t takasib! €
regi on pol peq%él d(; or an i1 mmunogl obul i n heavy chain variabl e region
pol ypepti © Mg APy call | y, the nucleic acid nolecule conprises a
pol ynucl eot i deTypicalgnthe puceidiavy maiesiuigepmpdsesod rolynanieptidslpequancer agment
t her eof ) hemeodigg lan g}, agtiteddlyifraginent (ordragb@nptreresfhharingbipding iaffimity keeaeof i n
vert ebrat e] aj. ucleic aci | ecul e conprises a first

31%1’3 %grnqér% Coglu%rh@gmoﬁ 51 \éergfelb

pol ynucl e e seque i ogl.obulin light chain variable
regi on . pol ypepeserdingdac sesensopmbpdiment of di inyentiery tbsreds dievidechgnan

i mmunogl olisdlated lmawpurifibainaclers acid olécls oompradiyg eptolgheicledlige catidancet he

pol ynucl el SRIHEESo 5% Mot SEdTB'RggHoRul i n |ight chain variable
regi on conpri se'\_ pol yn cFeo?i de gequences_gq encodi ng ,i nmun ’%I obul in Iight
chain variabl e F?/ fP@éY'%)feaéH@sj rsiate A the firt Angh e%"g‘anséﬂ‘?%é.? &5 FPy, the

pol ynucl edavaiiosequence encodi ng t he i munogi obul i n heavy chain vari abl e

regi on pol ypeptrygigafOHy drfet QBHW ROLdHRpSFIHRNEBRA T hidtbcule.
i mmunogl obul i n heav I chai n variable (V r[segl Ion) diversity |D I Gt n) and
joining (J regi r%)é'gn@‘ﬁt STUGRIG o 2Fidn; QIELYIS § $AIRIFEF i R iyau‘ﬁ%? @Sul e al so
conpri ses sgqpensaisicloecir dealsguridheres) anvedidigngn aimdbody fregeeninenradigrobul i n

const ant rig@hpRfogRiRgy alive IfﬂagmﬂtsMHePedf.hsuéﬁnaun@zﬂm&uéh@ri@ea&mﬂﬁiﬁmgr t
y, a

vari able or i nogl obulin.light chain region(s).. Even et

| east one ’89'0{'%Wﬁ%ﬁﬁ.‘n I%'BP?% <%fo{ﬁ§9'5ﬁ?‘ tﬁgrgﬁobnﬁas ETg'ngn%"ﬁtYZéB%Cp% may be
deri ved f riypied @i g partiemthesenfirceertdbsates he source from which the

i mmunogl obul i n TygicaiRb!tRe r fEibedy \f@?n@af iH4€ dfunlidrial afBgeén-biBing alidiainé.he

source fr ' i oql.obul i ons reqi IS j & _human.
Tyni cal |y Nt B é‘;ﬂ*lba;dgofﬁ% bl e ﬁﬁ%ﬁ%ﬁiﬁ&%ﬁ%ﬁ type
or nutant $8§p§8ﬂ%§mﬁyfﬁ A Foy R(RRI2y &P EAYRGIE GhEINsBY)e 8ARG(SINGEPRENGr oup
consi st i nganibotiy)NBirspedifid ahtiitRiesp HiaBBiies afd tidbedidgovi ne, ovi ne, equi ne,
caprine, leporine, avian, feline and canine. Mre typically, the vertebrate
i s human, non-human primte or nurine. Even nore typically, the vertebrate
is human. Typically, the nucleic acid nolecule also includes within its
scope an anal ogue of the pol ynucl eoti de sequence defined in accordance with
the first or second enbodi nents of the invention, wherein said anal ogue
encodes a pol ypeptide having a biological activity which is functionally
the sane as the polypeptide(s) encoded by the pol ynucl eoti de sequence
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18 S E P 2003 5 Typically, the nucleic acid nolecule also includes within
its scope an anal ogue of the pol ynucl eoti de sequence defined i,n.a d

with the first or second enbodi rents of the invention, mhereiﬂ 8a§$ﬂp fﬁﬁﬁ
anal ogue i s capable of hybridising to the polynucl eoti de sequences under
conditions of |low stringency. Mrre typically, [ow stringency hybridisation
condi tions correspond to hybridisation p%rforned at 500C in 6xSSC. Suitable
experi nment al contypicallys tHeo antikeidyr or fiagoneant dhereof) chag bindinguaffivity: taai p53

mol ecul e hybgidh % péHian 2RI | MEraWBIcSINE tRE aAtiBBYY (P YabMRnPiHPeRKhag of a
o b 0F e P b e Wbt Bt U ©
SSC, 5 x Denénrfraltdanaiol ofta @93 profe b andionoberspfn Evin dwrattupicallys dne cat ed
2 concent 1 ap Y, (oDHRgHRA Bl bR MY forRSTRER of he/epas of ™ 10
appr oxi mat e?yp%efc’t‘?'ﬂ QégacBPﬁigﬁctEeRﬁo 'h%@q{gg}(‘?iaayattl?%ﬁ"ﬁté‘{%oéé Qrggmen?

descri bed i theSeofh has bindingaaffinityl 8 Jesidusscaboidr 0Gb@biout) 55 A Still vaerattgpigaliyanual |

2nd edition he%tﬁ)oégr(brr\‘ﬁhzdﬁ?érh%reoﬁ\'ﬂﬂ‘s ¥iding. affime b fdsRiuek BibblET) WPASRA
t f 3 0.5% t | C t , t
| east 60C (%%ﬂ‘éﬁn&qt&&%aéﬁ?ﬁﬂor@ggr*??g%amﬁﬁ.i%@?En\eghl-g%%“mﬁqégq?%?ﬁ,% b °
| east 70C ( braj@insirpontipertbeleot or abauti4@de abdsiG4 ofthy Nriaytniratsrof agehifogrotein

ast SO | . "
Eﬁr [ 'he'r )sat 'hen ga;or/oenbﬁ\eﬁi@éf.ecrze&m bor8XpPieye tRé dnhiBody kérefr?érﬁeﬁ”tﬁéréo?y hhs! m

e, nunerous . condi t and factors, I ngQwn 1.0 thase
Ski | Ted i n BIRgiE 3 h ok ReSiaesrabalh &1 5o BRout Fotths N-Rminus; St
hybri di sati on.a portion rtbem_f;e,Stﬂlmoueetygtohllsarﬂ)grmtboéy (ONagmBmt thesand) has
conposi ti onhirfind A for Pesid@ss bduP 40 % BYEL 4 Safle NUAMARRH 958 Profdifi C
acid; concentratl.on %f s?lts and ot her conponents, such as the presence or
absence of PHPMRHULNSEENt ran sul fate, pol yethyl ene glycol etc: and
altering the tekpenmaredypi¢alyhthengiibody ser fragmemtdheneofiechaisi bindisg effinity to
Furt her, 't_rés?td@éssﬁtﬁ@%éht?él%ohfbiﬁbﬁé)g% bfcRéih r BRfidH thekyk her or not two

gi ven nucl eic acLd se ugnces W | | .ay ol di se under certlal n.specified

Zondi t ons.  AccolibRgIy e, Bugic,agid MaleryR Gomirses & Bpindelpotile: seqiience
descri bed aleoseding lrepaigpaptide refaincantiaedy (onftagment thereaf) dlavigg kindiog laffinity aci d
sequence W kd ybs idbem b at pitioh HAeRb6 iINCISHBPIES UvRerelh 388 Q5ShHIRoliEN t he
first or second enbodinents .of th bnlveﬂél ORainGA Bﬁ base?Pé{I)n a.%heor eti cal
cal cul ati onSERUSTHE Gr'?ﬁ°€ﬁ§|af‘|"ﬁ‘a“l"8§59 Pl fight chain \araRle FeqisnRaivpeBfide gran

nucl ei ¢ aci émeenoglobulin heavy chaivvariablgregivasolpeptids:br i di se under specifi ed
colnfl! ti otHS- SUCPMi)'?e?Wpicgﬂ?”ﬂ%‘tﬁﬁéi@rhc?clﬂdmbmléa bHpfised Na Q%glwur?éﬁtiﬂe) ; h_et
mel ting tenperature for .heter ¢l eic. egquences r [
s hecessar gorprtie enovd PR PRRER B ar g ool HRERG S kst Fafibg
honol ogous hindirg affinity do 5§63 reteinThe arpartiom ¢haresfper varigbeates nyheraty) said

bet ween two nugleiey agRIMphaiecrié adompiides & GirstCpelysiicieitide §éiuBnde péredingl@nS E P

Formi a, s WBILLABRUR a8t SR, SehBuPs BheRoribulicRlot, Send = tdndy o
and Sons, 199§nugleotidespaurnce-ergeding an imgngaginpbulip heawy ghaipo@inble regien (%
form- 500/ lpoNpepti@got es the molarity of nonoval ent cations, %C = %

2t or mam do. 1 n RGBS rouucisRll P8 GhodliNg Tnd fondfied BRI e O
nucl ei ¢ aci ¢habqueaableTnregioner rAOTYIseS t prRiYRUSRREde or SRAUENER(S) heenpadint a
honmodupl ex  figiitRiogbuld TgHtwkain vadtble® el ioR) and jomiﬁ(mbgimmbeguaviemu.cl eic

aci d sequences. | Lder he T . f er ol ogous
nucleic acid S_GC]J&BE)@&? tpé %log}%gg'sﬁ ds?@%gg%%cbﬁa .ﬁé}rﬁﬁgég@ﬂgﬁ%ﬁ\?g i de
sequence betaRebhvarable segienPetysartidecepaprises rajynucieotidg sendenneés) encodingm
Theref ore, tikgnurtighstiuin Mealp ehdiR ahgbler(vdegioa) diveirsmt (Doregich) Aidgbingtg (J

t hr ough subtrr gg@ ”%qﬁgﬁl honol ogy % di fference between the anal ogous
sequence in 8 o4 P 8 t he nucl eoti de probe described above fromthe
Tr(horo) . Typi calMgre typisaliutheinickeis acidomeleghle alke compsisesl@s polynidleotides

scope an analc@efAcelt) EhBodAl YEHE lof Ghbide iiRBHEGIBUIRE Ebrstahti rbgmﬁ%gaaﬁ@ with

the first or, secon mhodi nen f . the inventi. whi ch becaduse,. e
degener acy  JPRERSML B e diaiob-fis bE e Raf5 Rrridl o inFHmBHEBLE) Vot chel i de
sequence defregion(s)n Rveoonarertyricallyt at least anecafritle snbudoglelutiinafonstast regianst i on,
but which encodes a pol ypeptide of an antibody (or fragment thereof) having
binding affinity to a p53 protein or a portion thereof in vertebrates.
Typically the nucleic acid nolecule as defined in accordance with the first
or second enbodi nents of the invention also includes within its scope a
nucl ei ¢ acid nol ecul e which is an oligonucl eotide fragnent of the

pol ynucl eoti de sequence defined in accordance with the first or second

o s o



18 S E P 2003 froma vertebrate host expressing an i mune response agai nst
a naturallyoccurring disease. Typically, the i nmune response is

characteri sed by expression of at |east one p53 anti body. Accd} ai &EPOZQUS
fourth enbodi mnent of the invention, there is provided a pol ypeptide.
wherein said pol ypeptide is encoded by the nucleic acid nolecule defined in
accordance with the first or second enbodi ments of the invention. Accor di ng
to a fifth emyodiergdarivefl fram iandifferenh soureer dhars theosodred fropolwhielpt thee

CoNpoSi NG afmAinBgIoRGiird véﬁéb!é"?g@al? RCdétel! CEﬂlltM@r@fyﬁl&llﬁ?gﬁisﬁﬁfdggfé&i\i fStES

| D Nos 31-60. .Thﬁ@f.ol | owm ro% I.e elit relate to the third,

embodi ment s Y6Hch g iMRKnogiabylin gonstany region ig derved IS BUNBRL " conpr i ses
functional anti g@ypicaldithe pd3dmudtein ot axortian theeofys encodedgiby aokild typeaori abl e
domai ns. Ev%tgp{ﬁ,ggé}j,é;ally, t he pol ypeptide of the antibody (or fragnent
t hereof) may exi Jn a formselected fr he group consisting_of: Fv,

Fab, F(ab)2, schi VP‘&P%NE%‘%‘FQ% 'ﬁiﬁ)'? s&kﬁ?‘?@s}rﬂ@ e glRuPnCasts igg Rf)human,

bi - speci f i c renthuroan pgmats, aburiliec boying, ovinebeqliines .capyipé,clapbrne, tavian, feline

pol ypept i de Jascapindi Merelbically, thd PerfobPftd i9 hGn8h MdH-ndmBR bimats SMALGRK.-

More typi cali_lNel, t he antlii)og}/ hal‘Eqbbl ndi R@paff' nity for residues of one or
more of t he NENIPRiSHRICaNY, e VqrBbIAts iIxhMaRL e contral domain of a p53
protein or a por fliypicatyetheonuEleien anidr enalgqile #lsoy inclidesantithinodly deopebiandi ng
affinity forgiagsjuduesthal pdifudctiid] duateRée defited N 8éQrdatle Ritlh Wd HiPdt or

t hereof . Yet rmrf t%lgléﬁlr]\‘ tthghantl bodc?/ ha?I bi. ndi ng affinity for, residues
about 10 to SGGBRY 8EDodiments af dhe  invenlign, Whgeein, 3aid ,ghaipgue Hentpdey 2
affinity forpayesiptideshaviauta bdlagicah astivity yhichr isuifenctionsdliyt thealsante 88, ther
about 27 to tidé(sPEnddifedby B Holricrbtide Bevhiepke uetifedin RLbidaABe WiR" eof
or about 40 horﬂaf out 44 oq; tt]oedfi\rl-@termfn S of a.%'SS Frotel n, or portian

t hereof . Evédhe Pk Of yi&eend §mbq e%‘ﬁt?bg't?y'wggt' nY ﬂ&"‘aﬁﬂan?@"w%@we

resi dues abmsquiice canbleitioctied fanthisolbtade naing ustandard tpBlligues 1 madecuar

por ti on t herg@bgy Sbitddut TRde frivPardPéxperinidheatpt | body has binding affinity
for residues abo t o, ,about, 44 o i rotein or a

u|1 40 { f, th N—ter‘mnus1 f a.pb53.

por tion thereof . PSRN I UG ACW maiecls, aigs, ckdes BAFU 1§ SFaRsiay o
resi dues of anadogsenef thie polymudlealidessqsmenges detined b agcqsdandeowith e diost. or
Typi cg: ly, té&oﬁale?mnitnégtscmhasmé}ﬂ@nt Qil"@dh rmﬂq&semr{& Thohiotdfy tblhthien
varil abl e redgli on .Qe | de [ an | n I _neav al n varil a

pol ypept i de pdiyriie e esanedces dagna ()] ) (e ]z ya
g obu el baOk v g eRlkagp sl HeL RSy SoshdBole 1
| ul,l1 | \Y | | | .

Typ cally, CRESt rkhstrashy B iR ity 1o BPekBRE el i st Bo % BT by
conpri ses i ranshyissibuners typigally, Hireanalagus bas at least:Ade danolagy, pad Meteyerny
regi on) segrait smoréy Ryiédllyy . theh@naBauaoahsebut | IBaste @EYOIIHahBmMeRIgYald etheedi on

pol ypepti dedgoqmélér]ﬁaeiﬁgay%?%s%g%ﬂe&eavy chain variable (V region),

diversity (DTegio a regi on) segnments. More typically, the
pol ypepti de al so BhPepEass ohdopinigay Befweenwiye muglsic asidopenuesces may be
i munogl obul detefmingd a5y nie:gis0BE compaterbpnogtank ddowht i tHE artnBuEH @s0BAIP N

I i ght h i i ] i | |

of St e constgrEsg, . ¥ | GE6, grafut) bidkacs, ol Skl Ctor Vine *iadehal, "
source from Reckaget Mersien Babuaust§O8n GrastieseCpmptter Sroup, 5k Sciepes Baivey)
the source frabisvhi WisédBir AWSA BB711 L gNeedlemaf e BB eshd WiHseRNC. OYRAGA)! V)

ol ypept | do SRR YPEGuSE Bl 8P, #4PEROEBEE <2k MR Sging s i ae
fragnment mayfos DM sequencensemparigan GAIP ireation nenally 955.§ eod AP @xtensiast t i on
thereof . Typperditylof otdre peptide fragment of the polypeptide is between

about 5 to about . t] ] i e tvpically, .between.about 5
to about 35 cpntig@gﬁgga%%%?g@g?ﬁ%ng%regbﬁo el%gJ ﬁ@eL baY e aEB P55 to
about 30 con®ligmen safiwese.aayailgbleses |parihet the ﬁsﬁanrpgqanb@am.m farto
about 25 conjnstiieESthardeiauipséattisgs H@%ﬁé&b{ioﬂé@IWY&lﬁﬁd Yap WedtHeRAaRpPeLt 8
to about 20 gntiguous amno acl ds. Typically, the polypeptide al so
includes withi'h its scope a honol ogous pol ypeptide of the pol ypeptide
defined in accordance with the third, fourth and fifth enbodi ments of the

i nvention, which has at | east 35% honol ogy to the pol ypepti de sequences so
defined. Modre typically, the honol ogue of the pol ypepti de sequences has at

| east 45% honol ogy, still nore typically the honol ogue has at | east 65%
honol ogy, even nore typically, the honol ogue has at |east 75% honol ogy,
still nore typically, the honol ogue has at |east 85% honol ogy, and yet

still nmore typically, the honol ogue has at |east 90% honol ogy, and yet even

o o o o A NN o e o



9 follow ng settings for sequence conparison: GAP creation penalty of 5.0
and GAP extension penalty of 0.3. According to a sixth enbodi nent of the
invention, there is provided an antibody (or fragnent thereof}y, i
said anti body (or fragnent thereof) has binding affinity to a)'p@\ésggtmqa
or a portion thereof in vertebrates. and wherein said anti body is obtained
froma vertebrate host expressing an inmune response agai nst a
natural | y-occurring di sease. Typically? the i mune response is

charact eri sed Oypieaiy.ethei oncleit aud | malsculenalsp5acianes yothjn 1ty péar@l lap, t he

ant b?dy (ﬁanég”@gaﬁreme pdrpiRRbYdd duhhdli dilinBE iRfactrdbiicd Wit tREIJirdlr&t €i n or
a portilon e

reof in.verteb es, corre t n_antibo r
o honent | 1epg smbdghls® Bl e nvribhy SPRRE $dy A dlecl, abile 7
accor dancehyhirigisinghte ther elyauclenside rigaeaiasi wder cogditiops of AeMs rtingeNcYWccor di ng
to a seveanreewP@dhymm shingehey hpreiKdtion cohbigoms torrgupomis de thybrdigationbody (or

f ragnent t&ﬁogﬁgé?gsg%@%ﬁﬂ'ng affinity to a p53 protein or a portion

thereof in"vertek herei'n said anti body (or fragmant thereof) is
conpri sed of t Keitgbleyperimestal copdifiphedori detadioing ameetnes aroivere nuelpicd)
fourth or 4did infoleduodi/nidesoio 4 Bpediftatentidiein aciBymiagahojve plesoakitg bpdy (or
fragment. tfer eolhinad Ade Pl ABle 3 tdhigeid Goif 1988 oRaAInBl M 8k s@qsit i on
t hereof in vertebrates, corresponds to the po peﬁél e%(?s defined I'n
accor dance!QiMih andepreRybrigdisatigy of I‘Peof"tqri”f‘tahs‘ﬁ%o?f Kot T P$hREHSI on.
Typi cal | y, scigtiote §c7% RIS tamdoUifhpe/ml tdiedespiced soricated saihen speinb&NA,may be a
whol e ant i faRcl¥ed Y RybriaRbiROH tHe S4B NolutRh QInkBhing TETUBAEREhEM by 1acti ve

[

fragnents thereqf h Q e tari r i [ ONSeo MO €
typi cal |y, MRD ngi BSaICTE LA O fundti BRUE & 2B EHA 2 Cohei ns.
that is, hacopydamee withghe hybrdisatiparmetheds adAesaibed iy Sambiak ahyahi(388%.y, t he
anti body fus@esBl OBHInE A Shbératory MRS 2ng ddribnf 10dME SBANE HaPbLE OREWSt | Ng
of : Fv, Fa{(5 E(ab)Z, scFv ('single chain Fv), dAb (single domain antibody),
bi - speci fi Kht i bodi es, diabodies and triabodies. The follow ng features
relate to the sihetfitenisdhereweniad tuiasolar AR AtiRUtes int % SSE& R EPS Flgagtal |y,
}Vge ant i bosgeC( qrow ragmgemcy), har aedst 66°Gr moymhoamhggucytymrmcleafalesaoti bpgyd
re typic r t [ nti bo
yp {i’rhé&(umfh,l@w &hd ’F.%V‘ dtWad: ROERRIGN BRERAG)), 10F R GRROERENGena y

Even nore _ygl cal 1%y, Tonocl onal a 0 |s$ ergt'the _usi ng nolecul ar
genetic, hYBYsHBABNGY ERr 'ﬁ%@%—%ﬁ?te?fﬁj\é&ew SWR PO REHPOR q%e’(fmol ogy
Even nore filypi cal |y, the nonoclonal antibody may be generated using .
reconbi nant ante pady tﬁ@&hﬂﬂegﬁ@ﬁerohgréb%gmpﬁsf: LA8 TaBErsd WeMRAWAH 9 itiddseant | body

l'i brary or ge display.technol ogy., Typjcally, the antib or .fragment
ther oot ) reIC R bR aiiict: £97 6 St lcs fsring sHnaRfiy B0 RYhrath *hor o

t ypi cal | y, Femiastanee, dbelyengdr and agivee{ DNAe RAEY, apaisompasition) offthe muekict or

resi dues Oici@R€ berhylRESe®to bhpebliit@ nitRItSacid; dnEehitRitith N3 safs dnfBeotherl8 S E P

2003 10 central donain, of f%, rotein.or rfion thereaf —Ev nor e
Cypicall y: CymEbned My %, Fre? Pﬁﬁ%@,ﬁ? T R i S Jerc
resi dues oPolygfeylepe @hephels: end altgang phe temperaiurg ohdhe inghridisptioacand/oret nor e
typi cal | y, wastengstep®ody (or fragnment thereof) has binding affinity for

resi dues about : oSt il | I I i or
fragnent ther eo%@hhgsfagﬁ%? ﬁgssétﬁ% itélit?ég?étg:ra “‘?gﬁ%’?&e@h egﬁ)%ﬁ?q% b?%%‘gvbout 25,

or about 4BUYRCaBEd: ssguensesantiit NYPridise JBWEE 99Mal ERECied cFIRIRIG8Sof a p53
prot ei n orApardingly, talkeamr dditearatia® oot the0 etrpiradabumetddd afestihilmed\labevar thes of a

pS3 prot ei fetBfmiR@dn 84'1d Wﬁét‘ﬁ@f‘ an %}ﬁgﬂtgm Rudi¥iBideR] SdquehBs wal hiBHRAile {Or
fragnent ther eoH ha blln lﬁng af f1ni I o_rh resl dues %bou$ c127 t0 ?Bf?g_t 44 of
the N- t er niNULe C%C'ggge&‘ I ARCasHanE e the {5tk Pecnd caprodimens of 3y cal |y,
the anti bothyeRtEn. FamberbAtec ¢uf doretieascaliyRiiond! Mg Tmi(MplingterpeePii®s about
Even mor oot Shich wleh ReTdGa DSl i eqfértes it knduR ek Bfcre BAD ¢ he
cont o aontiRR ndep iR oR Rt Fopb et Fohchiebtior adeFBRIAEn

f eat ures rel at dnt determiningr $he tmelting htetmpesdvienfar atsoelpgeust Nuckeia rasid

i nvent i on. séguenced (Tryndibls) dii iseasessay diedteot dslerinamtiieh exedtinguiempenatust i ng of :
cancer, rhey ot%gdfd'i‘r héhbibiSusA Rdcle Ry GBAT ¥edlRARL. drrﬁs%@mnyg{eﬁq&emufea' ly,

the di sease.| ncer. Typrcally, the cancer is selected om't he group
consi sti ngﬁoﬁ(hom rE‘?tWSS%n@B @‘hﬁtﬁ??&'emﬂﬁﬁ'yr aucigic eﬂﬁ'cfﬁhﬁp%ﬁ (B‘?mﬁqqﬂl‘g&uch as
col o-rectal cancer, breast cancer, lung cancer, head and neck tunours,
hepati c cancer, pancreatic cancer, ovarian cancer, gastric cancer, brain
cancer, bl adder cancer, prostate cancer and urinary/genital tract cancer,
oesophageal cancer; mesenchymal tunours, such as sarcoma: and haenopoietic
tumours, such as B cell |ynphoma. According to an ei ghth enbodi nent of the
invention, there is provided a vector conprising the nucleic acid nol ecule

- —



18 S E P 2003 11 Typically, the vector includes expression control
sequences, such as an origin of replication, a pronoter, an enhancer, and
necessary processing information sites, such as ribosone bindi

splice sites, polyadenylation sites, and transcriptional ter m‘lr:gt §EP32039A
sequences. More typically, the MCO vector contains, anongst others,
sequences selected fromthe group consisting of: polypeptide tag, anber
codon, genelll, heavy and light chain ébecific mul ticloning site, onpA

and/ or pel Brimadider mgehaastaseinedupertardancecwiintigdelayiing formutdi es oatlingdt i di ne

tag. Still inoueeitb@ablsYn MoRulse BididgyTBdhd WikyidRd Seh€cldgghagrar kers to
permt detection of those cells t esi red pol ynucl eoti de

ransfornmed with the d
sequences. Typi Ealnbyg) T BESUYett!80(RaM)inerideChet 863 1(Hy8tm)-80ikng sequence

or sequences tOMFleﬂéfﬁdteéfP@frﬁéﬂBﬁ 26 hRoelerd datishn protei n conposing the
our

pol ypepti de of thigd or fié.h Laent s, Accordin 0 a ninth
enbodi nent of tﬁ"re&?q ﬁve{‘itqu&qfnet r%nq gyt %lg?/?gg%gg&%oé %eerl? ﬁﬁgﬁgtﬁ grl’(?red W th
t he vect or S8QURIEFIi ned i n accordance with the ei ghth enbodi nent of the
invention. Typi %abhy = theresidede teshyirigispti@cBufedidret or eucaryotic in

nature. Mre typically, E%?tr%rn%gggcy%&& g%(ﬂ%%%cel | s include bacteria) and

exanpl es of such bact erqta I nclu aci |l lus, Streptomyces,
Pseudononas, Salygoetdrhdnedbyl tigeabaviel farmdlibrie they Pi,cafld iombbgpleu tamptidén ¢ host

hseot ool [ ETERE hoaeEh M (Ify SrtiFmERBR) PLuRd L sd@hbes, HMider 827
Exanpl es oﬁaﬂ@%r?anvélé?ltg 'i?'ﬁkloijd‘@!?’ @@O@PPSIW‘E&? AEPSSRBIENCeS. fbdS HelLa
cell's, L cebssmednuidtre1BTdfferehts in Atcighticensequehts be@dentabaigiersRgbud i nes.
Still noreskyingat! dqualda qucadecpddse hogt, cethgemie {ﬁaorp,g:gémg%ﬂ the
According to a tenth enbodi ment of the invention, there I Provi ded a

ver t ebr at e "EERAUPEXGrmatiqyis obtaingd heougss SUREACHng hedumpleryeafitferepsR nint h
enbodi nment befweehethé mnatugoon seqdesiceiim geastibnvand thierraicieotioe provet deéseribetle
humans. 3. abPbad fieeakd irg,ﬁ‘%g')her apeutic and Di agnostic Conpositions According

to an el eventh enbodi ment of the invention, there js provided a
phar maceut i cal '¥?§Ii’%rfw€5‘ﬁpﬁcgji HQO"TGr‘I‘ge &6%%/&%%4‘38& Itaip kdg%psPPB% 1 agnent ,
as def i ned analogde of dzan pelyniitiéotideeseduienct detnad in accofdanch wittbtwd fishbes of t he

i _n;/ﬁni ihon, _s@éor@”e@ﬂb&ih@?ﬁs ()Pfhe‘:j inQEmERAL wfchht?r B&dalsaof dRé id@genértaﬁ;a%ft%fﬁnce

Wi e si . Or,_seven e I TEN o] e o) e [ Wi, a

phar naceut igé;'a%}fcyC%cie(:e%fea?bpgtnggw‘ﬂsger E'V?tgd h&vgﬁyll?da‘{zxec??@% %ﬁuég 'de dh Y,

t he anti bo@§cqsearaenwith ihe secyshempediment &f theifysatian. it wyjchegnendeasa a whol e

an';i bod%/, polybeptifeestest fa&ﬁbmm@mtfialgmwf ftﬁag?fﬁm(a;/iﬁg dmr:dmeg affimtynelzogszal | K/b

active fra enentarity determ ning regions. re

typically, Qﬁgh%ﬁ{a!b?ggﬁt ?%gfmn\%ﬁﬁsgﬁ%nct%ﬁgg%i%%gég%dﬁgﬁggm é(S/ SEP
. en nore

2003 12 domai ns) YRRl f%’%?“ﬂ%'a\ﬂ?iddﬁaeF'i"aﬁﬁ
typical |y, setandagrhbdxbnhenfsrafghe itvention aige stcludesawithor its sedpeca edclbicoanid he
group consifdiddige Nnict¥s afiedligohlidébtde RadietSbNHee pSiPRldledtivl: s%ﬂégéé' ngl e

domai n antibpdy). bi-specif)c antibodies, diabodies d triabodie

Typi cal |y, d‘r’ﬁ'éeydi)'t}R‘?ﬁ%'ﬁgi'%ee‘{v'“bmqlf%}é’fP?%%?W&Oﬁ?‘eatﬁt‘%?&?d{w%&m agment

t her eof present Typicalllie thehaligenoeaetideafragroemioisi hetyeemapout! $& texabout 100 a form

se: ect esl_ 1; hOBebitRsIh /NBHE gméﬂeﬁpbiaﬂlypfhe dﬁgbuméatihgajagh@h%%etween about

pal ypepti u e pr : [ Xi . .

ol Ypopt 1 daP: adionh e PO G thBhail. | Brery B BT 1l qlgonuceotice

ant i body! pf/@amggt isafessay pbeiki 75 40 dkant i Boayelpatisgsny leaetterEvenpmere

t1 %5”1 cal :j y)ltymtmugzrmiuatme rmvgo?wécﬂiuﬁctr@ginémtom bbtveghodipotonsitet agutoso 90Y,
an Mar calyy, - : yen nore

typically) %tgﬁgo%dﬁgo 0E<é|ﬁ§{hdru\h}{rfc)watglll ﬁg%e é@idgﬁ gﬁﬁgkgﬁ%ﬂ%ﬁ%@fs i ng of:

adri amyci nPeWaeRiARoNho t%@wtgpianlep@g@m '§9tbr ouricil. cycl ophosphani de and

ot hers known to : LA gl t I in "The
Chenot hera\gg Soﬁlr)@g’aggoép? 5k/l‘tg'tlé-”[@%’rd &Coer ﬁ#Tghnﬁﬁgg%of\}\?ﬁ%?nés'{wéHgﬁgﬁ?dﬁ996),
the entire ok &a9BRNd there@htaepS3ire i ncorporated herein by reference Mre

typically, the pcadding toay fhedasrhbddisgndiof asé evantion) uteré hier gidyides £HDEPT.

10 YPLeabbibepkheod YRR B AEHERL S LSTTEE A HP a5 s o

protein or a portion thereof in vertebrates, wherein said polypeptide is obtained



Typically, the imagi ng marker includes substances which can be detected by
a ganma scanner or hand hel d ganma probe, and substances which can be
detected by nucl ear magnetic resonance inmagi ng using a nuclgk @H%gbggga
resonance spectroneter. Mre typically, the imgi ng nmarker irch

detected using a gamma scanner include imagi ng markers sel ected fron} t he
group consisting of 1z51, '311, t23 t11 105 153 &7 67 166 177 186 188 99m
I, In, Rh, Sm Cu, Ga, Ho, Lu, Re, Re, 7and Tc. Typically, the imging

mar ker whi #AMcanvéitehiatee bpsld etsmeas@nsa afu dnewne nigghensec agaissinanoaturally-

spect r onet gtcuréngadidedddli um Typical ly, the pharnmaceuti cal conp05|t|on in

accordance wt e ni. i_nv, i cl ude
cyt oki nes, such % géca“g%éll'%@%g%%g&ﬂ%e éé{Jak%&n%'se‘? %[né)a[frless'o'?lﬁg ?%asp

phar naceut PB@P588rtkAsYt i on in accordance with the el eventh enbodi nent of
the invention maycoadisg tonslfogeh @ambadinmsmandf, theuehe@®nranergnis fevigediag to a

Luel fih erhgbasie, Ahdidlf Lo 8hbefliust ROESeddsa R PH Lk d RSP WGecupher oi 1

sai d vacc ri se nuc I n accor dance
with the fgidted dF‘ a§%‘?,‘8ﬁ@P9eW'Htherﬂéﬁt°§ sgonARMPBREL S thegpvaptipp.agnent

t hereof, or a pbtoppdipgitdea fifih pepiodoerftr afgtentinveatonlefheneds i prodidedradance

W th the t ff

ant i body OBbgg%%%%%%r@g ggn érﬁmg%‘g%@egﬁtgiier eﬁe?&gﬁﬁb@wﬁﬁ?&]:Bncogé'g@{rbdance
with the sP %5\/%11 enbodi ments of the invention. together with a
phar maceut i cal | Theatodewinglfeatutesrrelate to thel jthitca feurtnahdofifthdérhibedimentsyobtheal |y,
the vacci ngyeftigh) | di otypic vaccine. Typically, the antibody (or a fragnment

thereof) of th rese ention may. be us n L ¢ laminogen.
When used i n t T Al e PRYREPRToRRsSE EIREeh Bnfdker bRy Bufrina e
present i nifeheaunanhljoht ghainiveriakie damainsmrnegenorgnupiesllyc the rolypeptidriotint i body
(Ab2) and ttuecehttboﬁﬁ(br rfregnfénsmeaec&; ey eﬂstOhO@earnofsetebedomrgItnalgraml body

(AbL). AD2camdid th
ol Ui g R e e SERd s PrgeCABrEEy) 4 Bahdh BBlna RO s 1 boay,

Ab2, can st?Re&H'étﬂﬁ‘ﬁp‘}d'?ﬁdiﬁPé’d@ﬁtﬁ”d "r'ﬂtio-di% otypi ¢ antibodi es (Ab3) as well
as T cells (T3)Tyncail, t’mypdlﬁxepgm $ias birefirgpetinidptd agES3asrotirl or &i purtiort he

first anti MQf.bimét th@a a%%%h gﬁlWﬁOl’ %u@br&f ﬁ Blhﬁl ? ructure
of the antigeni tt p I on, nt1 odles ind to
the same eBF?‘Sﬁ‘g‘teé inUget rq ﬁﬁrﬁ é’ﬁl”?‘%&ﬁi@ra agmgin °éﬁd> JotE @R

prol ong t htheeddfi Exey mudre typicatly. the matibaaiythasauyding atioity fooresiduss aif the N-

anti -idi ot te@mwaeafwé@, r%?é-irlt B?a' rtwnqhsrerot %thﬁ&@‘t%&aﬁﬂgg a%ea%usaw hdls : hggugh
\/ 1 TI

t he i nduct ter n
cont ai ni nng 'ﬁié ffs)FBE é*ﬁf’ a P”H‘Pe %9% tlsg'g magre t¥Pé°3@'|‘/e§'8 nB?l enti on
may be prepas tﬂ’dm@ affimth |r@|d1fesabpebﬂ0d@ab@dr2%>@anpp@t4 tealpyS0der may
conpri se sabe@tarcoailon04aef thel eHrasusASf o P53 CidkiRBE poRiof theéreoft dieabout

pol ypepti dﬂoQ{: %Eﬁt w\s?mat RQemT X@é 6Ab! #‘és 6rBf%urP8Ph&nﬂ8n ftﬁqugﬁen%ve%f mto%

pol ypepti de inity
for a p53 B’P&aﬂYﬁ %@“Hb%r'tqso?i“@'ﬁérag@ty |f‘Pf r\?éﬁdt‘é‘bﬁﬁ?'ésw thﬁﬁoé'aMy’ hehe

vacci ne i sNHermmlsitoéd d53r pratéin o atpoatancthercoh Still oncae typiceilg) tei amtibodyopi cal
or parentepgs b'frfaﬁfgeafﬂw for r¥ﬁbv§é§ bBout W0Stor &HHuE 42 of AREINYeRhInBE PR h53

parenteral . Acc Irteenth enbodi nent of the invention, there is
provi ded apt?ét'ﬂ8aaf98 'Clnerﬁr(‘?P g an i mune response agai nst disease in a
vertebrate, coRyan moregtypideiynitet antibndy has baidihg\afiirity e sgsidweas of theuceitrabi cal |y

effective aap,gmtof%fpgmofgm y,p@p&,lt,g,etr{eeéofpeptl de fr agrrent t her eof) as
defined in acc

dan or fi of the
invention, or a 'tbmﬁ/ pP@Pe?t&gﬁgmsWHﬁ BBfE‘}n é{Em&Q?S’ﬂ EE@ Mance
with the sNam&ble)rreglevemrtlvamb@chrrmntlmrrmmoglnbulimheaw chamovarabtﬂtwgm%ti cal
conpositi opo@peﬁ@@ ned in accor dance with the el event h enbodi nent of the

i nvention, ccl efined Acg e h

enbodi ment of mé% m’f%ﬁ?iﬂbng‘% OY@SP %ﬁﬂ%@? ﬁq i’ R’B%g@ ptvi'
fragment, 6PTRIRONESAY aNoMnrynagiabytn ﬂ'ﬁfétr@'tﬁ") vaea%ta WWP%P@W@GPGW &0 A dance
Wi th the tbécdrelgnijpephitie dintardor@bpdrits torareirim@ingldbsiinéaawy &gt esridorget her

with a phat é@&rﬂ#}/&%’nh accept abl e carrier, adjuvant and/or diluent.
Typically, t or peptide fragnent. or anti body (or fragnent

t hereof ) as adm ni st ered | n accordance with the thirteenth embodi ment of

t he 18 S E P 2003 invention, may al so be sinultaneously or sequentially
adm ni stered wth cytokines, such as: G CSF, GW CSF, interl eukins.
Typically, the pharmaceutical conposition in accordance with the thirteenth
enbodi ment of the invention may al so include an adjuvant, such as mannan.
According to a fourteenth enbodi ment of the invention, there is provided
the poI ypept| de (or pept| de fragrrent t her eof) as def| ned |n accor dance W|th

T CEY S P e Y 4 b1



According to a fifteenth enbodi nent of the invention, there is provided the
use of the pol ypeptide (or peptide fragnment thereof) as defin '
accordance with the third, fourth or fifth enbodi ments of theefrﬂlgEiP rzoqgr
an antibody (or fragment thereof) as defined in accordance with the sixth
or seventh enbodi nments of the invention, in the preparation of a vaccine
for inducing an i mmune response agai nst di sease ma vertebrate. Accordi ng
to a sixteenth erfypigalimnthefimrenaghohsttini tight tcheine viasiableovegienl polypeptiste f or

i nduci ng an dompHRgs lifimhebg bR Ight cﬁélﬁeé’efr%blé‘ \a r&@nbhfl&hatﬁmlr@om)rré b

adm ni sterlg%p @ald vertebrate "an i mmunol ogi cal ly erfective anount of the
vacci ne as I n accordance with the twelfth enbodi ment of the

i nvention. Accor diypigatly thes amenineglobhlire esuy nefmin ovaridivée iragiont polypeptidere i s
provided a vc%?ﬁ;sr&esasmﬁmfnbgesum A6SAS ERAIASvaNable (\neediv® diveralybesiramon) of

t he i nvention when u ucung an imune response agai nst dlsease in a
vertebrate. %%'BWHT% rpglog)]siqraen ®ent h enbodi nent of the invention, there

is provided a netNoré ftgpicallye theeawolppeptidedalse pmphwaaxp@ypﬁptldb@awlom a
vertebrate 'd%rfé%ﬁgnd)ftosah infrh ulln agHs®int Pre aéb@rably“%@d”\nﬁtﬁ' the

met hod corrprl ses a rapeutica P e vé amount of the
pol ypept i de '} 8‘{3 S"Igﬁgg?ﬁgﬁf"w ﬁEF'@o‘I’ﬁ”a\bf? 5%%%%3)%%’9% A& ﬁ'@'qaﬂy'r a
fourth or fileast eneboliihessonstant rediens may e derived rfromm aadiffedenti soroe tharatheent
venti bn | GO ﬂa""‘c‘ﬁ*&*ﬁ'&?m AT R S
the el event kf%ﬂﬂ@ﬁ?e}}@tw@?ap gl'%{j'gﬁgr% cn“'"?f'\/acm ne as defined in
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Definitions The term "anti body" nmeans an inmunogl obulin nolecule able to
bind to a specific epitope on an antigen. Antibodies can be conprised of a
pol ycl onal m xture, or may be nonoclonal in nature. Further, ar|t8 g sz]m
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Figure 1. The reactivity of Fab against varying concentrations of p53 in a
direct ELISA. Fabs binding to p53 were detected wth 9E10 followe

goat antinmouse specific HRP conjugated anti body. Anti-Tetanus ﬁﬂx&@ 5003
i ndi cates the signal obtained when a Fab which reacted with Tetanus toxoid
was used. Figure 2: Cross reactivity of Fabs with other antigens as
assessed by ELI SA. Binding Fabs (from crude bacterial supernatant) were
detected with 9E10 foll owed by a goat &nti-nouse specific HRP conjugated
anti body. ddraamssginat isphéayrad [fght cidd vaaablé dumatnsnedsvegrreareaypitdtignthebser ved

W Eh ot hetadibob) 3RRmert HlfyPexisiifta Rrdiditta] frEﬁabme'@aﬁﬁ.cwsigt%g%boam P53
in bacterial 1 e nR e e . an:; - goat

anti - nousea"\‘bl' a%ggk' )S.CFﬁLhémgllelgh%gEPﬁ“ %S%I%uc}r?ﬁ%'ﬁﬁ%n%%@’ I%':' %esc'f%

{163. 1, 5, lantdépidsadiebodie$ pnatrdbhdiean- anti -t et anus Fab (negative control;
lane 2) were deﬁﬁ%aﬂ?._t%%@lyﬁgﬂt%ef BLbiRIeSEhdRYertRE-H085d\281 frdhER tRdtbbPOdi es.
(B) I munobl ot anal ysis of i nopr eci. |tateﬁ fro.n?.the colorect If cancer
cel | 1ine PIfS9Q Nt HBHP%%UH%H&’F‘BHS'&/@% MRS REEE DT IR FRie "Bsi tive
cont rol anthelgrdyp coreisting)af: palyrentideithelatei prieptide/drugy eolypeptidedpredrug, t oxoi d
|(:>| a[le_ 1 ?A\ pcﬁ?ﬁbﬁtiﬁ@%ﬁhol@:@ﬁ/pé&fﬂelimaéi?g1ﬁ1ar%. (drﬁB@@y/aTe@até.e%hﬁSéd'thfhy) ang
rotein A w sate al ane (| anes , , nopreci pi tation an

el ectrobl o??tlbr?ay%ﬁ%&ﬂ?'o%r@ga%‘.;f‘é’x'f‘ﬁé‘ﬂ@%‘%@&H%@“Q%%a 'an!tO i p5§ antg, body
folloved by a Hikpredtppicallyathedchetatk eay Aatselgstad feame ﬂlﬁﬂf up ppRpistegaf: Déduced
ani no aci d”5eguefime, of heavy (4A) and |ight chain (4B) clones reactive with
53. Repl acene I d sil i e, shown
\?\/ith regpect tg%?%g@ﬁ@§@ﬁ§§gn8ﬁ@g@§ bggcq}fgﬁg&s@g@e#ﬁw@ﬁ%@& N}e%{p of the
mamal | an epiokissidag veeY obe sEiRctatb A athe Pyt CEREtNIg e 2dEaMYSiR,

sel ect ed Falphlatane cisgpitm, chxnefudrabinzill kecidisickphardid8pedd athgréSknBMaStoand t he

cont ai -t heCseonRt NG sHEERA & Wi .'%‘“g P P A
conf er resﬁ%&%ﬁ% \{\/ﬂ"ﬁ"ﬂ%aaﬂs&' 5 &c%é‘&é 5§ngh%§f’?f8t?°é§%ﬂ%% ofg@@t‘f‘ﬁe\/el y and
al | ow sel etcorporaiéd hemimshyorefedneel | s. Figure 6: A 10% PAGE showi ng the
purification ofybReryphal metém@éﬁ ABY ideosMibrP ikreacpiedRg. thEhpy® ecul ar
wei ght na\r,\%ﬁkgqare i'ndicated on the left of the gel, the arrows on the
right sho posi tion of the'heavg and l'ight chain. Figure 7.
Cross-react i vi tNosf tygiealy, dredtoRD7may be spissted fepndthfegrodp copestindaes: EeBessed by
ELI SA. CAB4oNiDistabes toxth Md PseudbiBnsoendgatiePmaay anti - human specific

anti body and i HRP . i . Iz i j body.
Reactivity wi th W@“*ZﬁﬁeE‘a%'ﬁ§§iaﬁ%?é,r§cﬁ1°%§%ﬁ¢?tﬁh¢%%§§ HREE By e
control . FRJEANMB: SqarfenebIngnd diell FaMENa Prabemand ptbEIgRcES YEUcl £8mkehe

col or ect al deteniedr bg ehlicléarnenafietO reddbBnde damagivgt bging | amundgareoiaghnett | on was
performed pgbRgndd\$hedRibinklerd CA84 and the anti-p53 nonoclonal antibody DO7.
A i mrunopr eci pi tation. 'tn Protein A al one vvithbl a}tet was. used as a
negative cont r d/'OTeFPIcaly: 13 iMAdinG BIAEr YTelt MeX %@e BHEH 08I [EFTHR t he

bl ot s wer es¢anngbincutienimaging geatersaiseiecies Iramitthey gaRupr eprisisfied ddy & HRP

conj ugat ed dohkgy "&nf i “pat™ RS g4 Mfweobfac ' Preal fren anut*i164B4 resulted in

a simlar pattern.of reactivity to.that .gf the DO7. si.gnj fi

reactivity wasegyé)é W %émﬂ%'ait'i]"@ge{:o%q"%olcé nFP%ureée‘ggd A&%@eﬁ@ag?r t he
sequence oMaghetipegoganee speaiferaeier §Qsdpitgmt hat were i sol ated. Three phage
cl ones wi th uni prcalycimRobiAiasaiidaNesmyRitdnCAMNRbRENt® wWitheths eglente of

Peoion o HEodRFD o SERACLUAT A% AR BAGof e ShpSFp© °

| munohi st &Shelfterigukigal ysis of p53 staining in a colorectal tunour using
the CAB4 anti bDgbicallBothed phatrideedticavesmdetitmt &d astdriandePwitb rthe gadvedttgoat
ant i - human oARLERRLY of (LG |G nal AN En BESUAr SUcAUR! RanaR! & ning m t he

colorectal epithelium (regions o rown stajning,.. le a sim/lar region
of tissue with AFAABA tPa Iy ?rﬂque%tn%ﬁr@r '“%'?ﬂ?é" dhgredsgoyided a
denonst r at ®acuine. nuodreiar said ajancing comptibes Bummlgic tackls melechleues siefined ig) .

Figure 11. ad8fqak@chitl e/ {in%i oY 360 RS GRBRIsASf tAE iNentid® dorla %ah'@ﬁf whol e
p53, the centrgl domain of p53. F ?‘{)I nding to, p53 were detecte th 9E10
Fol [ oved bYSIPRaPl AHRSSHI I RePitR (RETPEN A5HRNa i SRERIGRICEMIBAE,. The
reacti vity thifd. tfowrttamr i fiithdgmbodiBSatswafs thes ewealsora aregratantieodyont fragmeRt gur e
12: Cross reactivity of Fabs with other antigens as assessed by ELI SA. Fab
binding to p53 were detected with 9E10 foll owed by al kali ne phosphat ase
conj ugat ed goat anti-nouse anti body. Figure 13. |nmmunodetection of whol e
p53 and the central domain of p53 using the Fabs 1159.8 and 163.1. A 4-20%
SDSI PAGE was el ectrobl otted onto PVDV and probed with the Fabs 1159.8 and
163.1, and the positive control marine nonocl onal antibodies, D07 and Pab
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In addition, the nucleic acid sequence nmay conprise a nucl eoti de sequence
which results fromthe addition, deletion or substitution of at |east one
nucl eotide to the 5 -end and/or the 3'-end of the nucleic aci d| gogglpazuos
shown in Figure 4, or a derivative thereof. For exanple, the preées

invention is intended to include any nucleic acid sequence resulting from
the addition of ATG as an initiation codon at 18 S E P 2003 24 the 5 -end
of the inventive nucleic acid sequence'dr its derivative, or fromthe

addi ti on ofhelelh. asTde@iner ifGiccasiaace evith that s18th coskwentdt etrivedidienendf tfe t he
inventive pyehil itdGetREIUARCE HarhbSe iBANyY abbotRabid Vbt Chdiulaq Bhbe! ¢ acid
nol ecul e of, the present invention may, as necessary, have restriction
endonucl eag'é“et”écogni tion sites added to its 5 -end and/or 3'-end. Such
functional alt efidatinsheiaccing iten hotybeivwcaioed sequence afford an

oppor tuni ty t 0 RyRER. A8 Atisbdofr Zan@ug?ﬁermtﬁ&e@ﬁ loRghehreBBAERARER WSayP! Ot ei ns

encoded by forei'gn nucleic aci'd sequences fysed.thereto, Al variations of
Ehe’ nucl oot 5% 8 2B HLRTP Gy M BOBS Be BE RS, IE M SaRer MERHERRS (o fer oof
pernitted bggmert tgensef)iof theopresentdnventien efayrfenction @saeamunoghn end elieit i on.
Further, it sesombsastitiodg (Ab2)dadeT eet ¢ll) nesmmse ags st tdidtepes ofitbe arigimal e

codons by codons r n_deggnerate. : pr. e a.structurally
a7 ed p_‘éwzﬁéest@hﬂ? AE GRS Foh TiRE 10 b bR NG Fortud Mbothe Y
activity ofclugingpbeanépen dindmootitecddiotsne) hEheiARGIHqtYRiel aRtieady; Abdcean

nol ecul e. sgontanaeyslysivduden aptirentiidiotypiheantinedips |(HbBpas teadl as d ¢aliscfTi,onal |y

Cval ent . A ) . . Chei

produot  on &R A iesIEY e/t bl 45 A1, CSHEE Tre el abiolF prag ok . e

are not refgt P evitepeyand ARy ABZ miRdcyfsetlyctis R thepatiaenic spiorg: (an

mol ecul e i p53)ccar piaporion dfhAbhanfihadids bindstecthrdsaemb editopents tiod oTribiaall - red

i nvention n [ rod Ce: i nke
Hﬁ%o@lggﬁlépégét?’gr%ﬁ?{h&wli GRa tp%]orfqomre e@ﬂlcaﬁ a¢ Sti Eﬁljiﬂo\{i .

to the codi n% S ( o nat ur gﬁ-azso,c a}te or het erol ogous
pronot er r BEUEHRD oPhiss antigiofyrig ABMOR FRSULS Jh PEBTRIPR TSk qIRdtRiRses Aty pe
pr ocar yot i throyghthe indeiction olidesectiafallse of transform ng or transfecting

PL ocar %/_OL i g_ hOSAI]EéFfédvélyE\éeOadm{eec&htﬁéﬁtﬁ@bl:dntaihhh@ DYPeyiide fRQHeAE of ;ﬂﬁc?di ng
e antl boqgl.es resent .1 nventil on [ | age dl.S a
voctor | roaiastoeidl tnBerarnt ihHedH i, Brepanahy sINReds B A% ertal 2
second enbbeli g¥aRleothet prptidevesit FeMpTRey seleaed lsaning asiddenians ohtheu€BR ot i c
expr ez Isi oln afdy/st PRIof 8ilpdifyeptitie @f tHaChusttioaNTigaligsthe (pﬁpﬁdmtrﬁglher&%mtfﬁlfed
oper a | ; v (0} ea or
et er ol ogolVEchi i e BEBLAInAEALE NARor hRF bR i By BRSIRE T oes

will be euBH®i§Ber 8 PRRIOATRECENYLERRMA8S vect or s capabl e of transform ng or
transfecti ng eubwigally, the lvastine & fosmul@ledefot hegmnistrabon hiasarberah inhagdiopor at ed

into the appiGPe) @%r@nt@%?out?.h%)@%iciaﬁy.%%@é&%nﬂﬁi@ﬁéti&ﬂ@%@n% sui tabl e

for high level gex Ssi on nucl eot i de. sequences. ,and the coll ection
and purificati d&c‘gf‘ﬁ?%éo axiplriess demgr?rﬁﬁ’ﬁafj%ﬁfﬁﬁyer&'ﬂpt Higre is RRVKHEL @ cel | s
are chosenmethash ferhindugingn anngemune regponsee agaiostodisensd inhe Wetabrateel ecti ve
feat ures otohplsiNEEHRINIKEHY B ddifvériopatarin IMRIRIRRAIIPetyRRBlanttRint 6f € t her

be displayed on the surface.of . the host cell . secrefedlexpressed into
Phe cult oy . Blyeettiod for ERu, roeeR Rerde s, Plnd" S Sba A E R o
respect i vethyrd. pyrdcor Jith yemiaesdimpnte efxiheesyemionor Rabamposiy(ohFageephr essor
strain is ervestpgediefingd it Aessdame Wik ltheleixth of abventiB2iibbdimeéhE to

Alternativ - 1 Ol ¢ I si on of
Fab fused ﬁ gg?%%'sodrgﬁgﬁgg C%R[g%aéémagﬁ@cﬁﬁgg%f&%%ﬁh%%ﬁng% \@?‘P%@SL
These expr 8¥PHA arekadynentnfdhe yyealen. Pr BeYaccEgmsedeflined e apersdansegdl sns

ei ther as e tseliftisemisodiaentofitind dgedtlonpart of the host chronpsonmal DNA

Commonl y, expr ; vect i b } O npl e,
typi cal sel ect ?E@I%Ykgﬂ%sslgﬁ?:&d@% %ﬁ‘ﬁe@}@? ?%lgﬁ%ﬁ'sé}a%@!a%gﬁ(m Iﬁ%m%ﬁ?

hygr onyci niNeeefs @anadministered ) FREPFAANCE it dige dRIrtegntp rempeimeptepl he

t r ansf or nedhventidn, tibeadhipistered DbYetbequdthc espharmaganiealyl acpepiatae yoaries, can be
used for chapiag atngg,rlam,f?,ﬁequences of the present invention. E. colr is one

procaryotic hos arti useful for

ul ar | cloning the DM equences of the
present inventi bfPcafyp} aP?'iﬂ?lepé.det:BT Pe’btﬁ%dhﬁ%@e%nt Pbag\%@r@fﬁ’a&w&m
t hereof ), #eceofasisFadminisyeradyinodccarganagewipatioe dhigeenth cémbedimestebf the oduced
in bacteria. Specific exanple strains include HB2151, which expresses a
sol ubl e anti body (or fragnent thereof), and XL1-Bl ue which expresses the
anti body (or fragnent thereof) on the cell surface eg . phage display.
Eucaryoti c organi sns, such as yeast are al so useful for expression.
Saccharonyces sp. is a preferred yeast host) with suitable vectors having
expression control sequences, an origin of replication, termnation
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Alternatively, nodification or inactivation of the nucleic acid sequences
of the invention may be undertaken using well known anti-sense techni ques,
that is, involving a nucl eotide sequence conplenentary to the %I%E?m
encodlng sequence Mre specifically, production of a polypepti

the nucleic acids of the invention, may be altered, that is. reduced or
elimnated by introducing a pol ynucl eot i de sequences) conpl enentary to

t hese nucl eic acid sequences encodi ng tthe pol ypeptide(s) which nmay be

t ranscri beihvemion, aeyl gls@ahe sirsultzapaldlye onsedughnallyi sinmigisteved hwith rogkiriesng MRNA

produced i &,dnhgs: etk @\IA EBe Paskakihhat the reaction occurs condl tions
allowing the c I anti-sense nucl eotide s uenc o bridise to
the pol ypept i diwm %[fP@ﬁﬁW‘C&PC‘b’BP%%%} |”d%°ﬁ°Ff€ﬁ'§Faft” t]e 4 6§58t t er ed,
that is, reabodident ofdhemwatl@dmazalsemqtpaoan adjuint,awciasinbarthanor  f r agnment
thereof to p53 @d%@(’d?rﬁg 4 'fcilf?t@)ént‘ﬁrerﬁtfo%ﬂﬁ&ﬁttofttlﬁ‘éafneé’ritlohotﬁé'i_’é”|s ha@a‘)mees or

|nnunoglobulln i.C conpose ur , coval ent epti de
chai na’ PopouRhiRR dof BRbTE dartala e ean e Sty Ghrdiaidne va'ﬁh”}ev@ eavy

chai ns. Eafmnhuog fifth embiodinents of/thke énvenyorb i angbedyn@alrpgieat therdof) asur n each
heavy chai fefirfedGR \4at@Bbhde WithkROsi%tR of Igev@ﬁﬂnembb@mfeﬂmmﬂhe%mﬂm igw ation,

21159 Ko Qe (LNOGH BT OISR 10" ac T AEN Gy p DRGB! eCUl es.

or even he S al Onhe, B nd body
heavy or | ¢ghedigeat ﬁf the dnvention. 108 ariageine @thjmaﬂdﬂ.a&s@reao% wrte@n%ﬁwelf&nd a
C-t er m nal ef66infent ohthiedintentioh, wegi osed hhiedlwray sn dhaune vésporbé agaiget on i s

referred t ( for exanple, Vr), and the Ilght chain
vari abl e r@sg&s I;|a\}é?@e)rred to as Vq»ré' ncl udln Vh or V;,). The variable

region is t he pAGerding tha fiflspetbrebadimentyfibe i 8”{'% taﬁ&e. 'Bcfti?"‘%e%g@nat e
anti gen, whsd ef thheolypeptidg (n peptide Sagroert therdof) Risrdifidednni ascordartckeawvith r egi on)

on the heamé tﬁhﬂéﬂ BuAR F Fifth 'e‘?ﬁbotd ROt %dlhvéwtl%hf&%r?%n%ﬂwt Pﬂagﬁgant i body

conpl enent ion, oni sa

T Oht  ChalhRiso a8 cefithanagiprisnps; wilbts sEG dnegBRL s&bpﬁ'@ww f fihus and
a h (kappalventian, lr(ﬂharma:se)ram\@‘taamccrreg‘pbhdgemaanmmheemqnee Against

Ful | -1 engt b,séagmﬁ@g}ép@g}dt@ or anti body ' heavy chains", are simlarly

encoded by a v i e h <& enes,

g., ganma. TypicC U e the 't f |ght

c Y 2 Vet ARl (Y MeBRRS AR, 8ot P RRR: Al oo

chal n encoﬂ@&l‘%‘yfQFhéWdVE'"QnénJl[“”("&n%rfe?Rﬂ”ﬁ?nggﬂ'@ijl gissasferie 3evpiaMaleand t he
"VH' Wil edraprisiey hiveinesringon safd verebhnavy imhainologicandefediye ahouktos and DH
(D or di Ve{h%'xia%cuﬁgg's%@ findfl all—?l»@ﬁﬁ'%\ﬁﬂ?{ﬁ%%?mh o'&]}};'&%lf%%b tiohght or

heavy chain var| a gi on region I nterrupted by
t hree hypervar A‘iﬂ"&“’ﬂ%&ﬂ DR_venigesd emppdigrent ‘iféh%"li_fep“%é@er?ﬁ provided a
conpl enent wadcing- detdefinediimgccadammes wih tEDRwelttheerslealimactest dfe tiventiaramewor k

;egl gglsegf Wﬁ'—‘ﬁi B%ﬁiﬂtmdjdcﬂﬁarpfmrh@%%s SéRenR aafsed.geés%tm\éedevtesm?éerved wi t hin
franmewor k regi gHEOBTNY P2 BN UEHT 99" gRY HEEUNP L MR LS pr&\:( fto
g o BRIl %bt’@abq"“ratoﬁﬂ%é 2okpr o ds PeuRede

" position amgthsdfghthehteeatmRet And/ohprophylrxiewé disease spavertemate DReehOk
primarily g£6peamhéit@nbar 8@@%&& WBe@h eaummd)tzorﬁﬁns'a@,tammste aCDRs are

typi cal l rr o] e

S%/g.l’tl ngyf {hgﬁn ggal\ﬁ' ﬁﬁﬁ'vﬁu%mbw&8@¥pe$?§§hor éj%ﬁ'g i%gﬁm gkl (kappa)
and (err) @PaRRdRNgR, Wilh dhe dhieg.r logrth oorafifth WW@@P"‘S SHtDi 'BVQﬂilOér @r rRht s
typi cal |y astitiodg (orfragngent Gsésinin dcegidanceofith e dikt bl sehwitnemabsdimenes erred

to as the g(tﬂérﬁvehﬁorg%?%ﬁaﬁthl |%foﬁ?p09&.or?£\§%hne{dﬁn%@E&HaﬁH&@w&HekeW €,

t he const ant

det er i nes IFH%“ ﬁ@&%tg?&é"%ﬁt qf e a‘H?ntt?(S‘dV 3 NRCFIRS @5 $efined In aecrdargeitas | gm
gD, 19G thgAwetihermigidirdentendiengvenionhe heavy chain isotype. The isotypes
are encoded in Acﬂ:‘%rd’?né ) nm(e?ere h e(rFiE’éotnﬁ)snt &f?ﬁé %ver(tgff‘\”f%)re ls(r?rf){‘nlieé #eeha)

htn o
O & st a S I

functi ons embotismneats oftbdyinventiom @saroptiods 401 foagnoent dbeneb® rie mtcdriamde on. | n

addi tion, {he theaamhcaatsavérﬁptée@?oo@lﬁéas TMEs tnk}snn%%crcﬁt Qd?ﬁé?@%béﬂ ichlne

ant i body. Secretted Igs{j 5%8 E isot pg (f:'ﬁl éf}ﬁfgun In single
uni t or mohGRBITEOT GFndlefged, iy G509 ﬂﬁ“?esd‘f'% 8 §q“’8 of ndr e farm
secret ed | tpeertion. bea vacsink andefted inmancardanae \Mﬂdthdltwelﬂhcanﬁhndnnentmfa\er el ated
aspect, the invention features a nonocl onal antibody, or an Fab, (Fab)2,
scFv (single chain Fv), dAb (single domain antibody), bi-specific

anti bodi es, diabodies and triabodies, or other immunologically active
fragnent thereof (eg., a CDR-region). Such fragnments are useful as

i mrunosuppressi ve agents. Alternatively, the anti body of the invention may
have attached to it an effector or reporter nolecule. For instance, an
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29 present purpose. Cenerally, however, an effective dosage is expected to
be in the range of about 5 mlligrans to about 100 mlligrans per dose,
preferably about 5 mlligrans to about y5 mlligranms per dose, r
preferably about 10 mlligrans to about 50 milligrans per dogeﬂngéq 26@32
preferably about 20 mlligrans to about 40 mlligrans per dose. The
pol ypeptide of the third, fourth and fifth enbodi nent and/or the anti body
of the sixth and seventh enbodi nents of the present invention are al so
usef ul i n husmtichowaén abedlinette trieapidit pndtoe prophplavierdf disease s a Aertabirdte be
apparent tg nteggs,esg, Iy e%ﬁw%dt%n&)&'r?@ﬁ&laxu@xa”pl e studies include assays for
ex

determning p ession in no e states, the effect on cell
growt h and pr oIﬁW@&‘H’lq B Byendiath ‘HBW”BF%‘? ﬁéef'ﬁ’eﬁg%n thelp 1S RWiysted us

functi onal ofshedblyseptzie (oe ppetrdedragetent theréafp inoaccordance math th)ttafdpfoe:ithr ably,
functi onal orst.mdIe%oetrﬁert@raf%gemvérn.ow of G Anideg" @%&ﬁ'tﬁg gHameutic

and Di agnostl C 3{1 % *n anot h e SI’E qﬂ[. t qv ntio eatures

phar maceut 7%8fd 3@8ﬁpw h&né'x h %F%‘f‘?n Ky @E" EoP! PG ghuen 'é’“t HEr 8of ) of

t he presenphdrmaeenticoh ecorepqsitioni disd d‘ecﬂnect her apeagrdance pwct]bhyhecteleuemh

di agnost i CeMb&§imeRsAthaHvieRAsH, 6 aGabcife 89 dBfndd if\icoGtanse Wilithaaivethns, t hat

is, nol ecu%3 egﬁix/&eu{] ?5'? "ﬁﬁ%?m el Sec?g} ti C,){\K,g é%@q‘f&?ﬁéﬁ fgrnt(t*eﬁre\?}n\‘}%nt

partlcular I VIitro or
conponent #Rf/ey @va'éxlﬁcOfa@%@ﬁsevml%Weﬂgb@éﬁjdﬁ Inged 4f gaiq éreatmeémammn
attached oprogb;agmbed The second conponent, known as the "deli very vehi cle"

provides 2 meang laly gLl YELIA0 Bkl foRURE ol RIS WAL REL! tvoe,

such as carcino onen S are y bonded
t oget her bSP‘edW?beq aath(}%ﬁ pad WO&”%IhPa'R rﬂi%@séheMoﬁeaFYp&a”beW@t¢'§e¢ﬁeo§edur es.
For exanpl &@ncehen the cytotoxic agent is a pr ot ein and the second conponent
is an intact i I

het er obi functl o [égg}r ggésj C?n eerrug‘éeltabt@tﬁﬂﬁn bod? Bﬁbn&‘@ bt Cﬁd:erh gmc and the
li ke. Oncel“B¥Hfe §@8Ufsp8f ki '?d%@ fbf%ﬁ %PB'Ié’efﬁ'Eal ﬁg'mf éfﬁaéfa NS& purified
accor di ng uog saacrtahdagod awgk dsmodirst hepatict cancat |padtiegtiHRRGquuov&riapat i on,

si ze excl ugdress, baétnexszhfb@geb?dw ¢amasan0b@t1t1émldahcércomaﬂa)e Cdahesrtzp@r aphy,

R T T e e S e
human di se%%’e@f)"alamil Mm@ownmour&mguaﬁ %@@HV'@QM@@ may include: tumours

of epithel ori ch as colp-rectal st..can | ung
cancer, é\d add! %’é@k‘“&t%ﬂ?‘f acﬁ%gﬁ?‘?{m@é’h gkgr{ §§tﬂ=gng3§§er_ brai n
cancer, ovarl arhcearsiar to agaserrtytjrst:an@edlmemt aﬂd@rln\temlgertherﬁ sspravide¢ ancer and
urinar y/ geﬂlbgr@dsutrtaptorca@ceétec@&s@ptﬁmﬁ@bu@weaemdaes@mﬁayﬁm g*eHaDMrs such

7 agmmnt o I GRS SRR b o B S b bl A Mipebif e oo (1

fragnents Rereo

native forWth oheasixghrer 6?"%“ afPeREP N &l athe, IafANTiefdd PSR, with 18 SEP
2003 30 andiaprambyitalyctcagtablerarieodyd/oodivenar anti body/ i magi ng mar ker

conpl ex. Addi t?g%%llythé/‘ﬂf’h% %atthn@th%s‘fomw'ﬁql&arttaﬂ%{rsf ragments (Fabz, Fab.

Fv) may be use ts. qr as acci nes o nrunogens

in active i munigk heﬁgﬁ'g ptapnel qpakiriag itBe %’1"%8%1&? ?SWEH Mses.
Conj ugat esdefinet freacoorddroeywiidhe fslx&gmsetvemth@ndmﬁ)mmtd of Mnagmvegtmmrandr s) may

3|ea3ﬁ213?: (S:t :r edpy N g Wﬂ@&&ﬂélh@@lcbﬁtaﬁmge%t bMﬂu&é’f@Uéﬁm f¥ind Qﬁglg?m‘é:/%gr oi n
such cancelf? rfpgyxfw&qﬁnggod'%”@ﬁhag@er[l}ﬁﬂgrﬁpghtgp&ipr ‘Mth aldﬁt]ectq‘pge]laggl col o-rect al

cancer, breast Meracigpirallyutite siameayr furthemgompiisenek ot meane odher optainars.cancer ,
pancr eat | CeordIRIAG otthdr ot foRBRE8! suchVa Wash FeaeRts, afthdihet %é@%ﬁ%eéapableadder

cancer, pr ar I S

cancer! o ng e Blasthte SLRARDAABILES, £Vl thoR RGN, BREGARARED
such as |yiegReME, Man ingludat jabaliech taecarpaty) amibodieshat Wéﬁt%ss@wbp% @nd t hen
det ecting trigmentaneash dhihd pesknEaiditionas Kedif lPelriap HRPEdrAp£1AG1te eidyon

s ot hodscapPssruriBBer Bt Rahenp cabati br ARG W B Rl Aty 12 "Dy
net hods re@df’ﬁ?mﬁﬁbtgﬁm@f qféf@jﬁfle%fdét@f‘ﬂ?ﬁted in the art. The dosage of such
anti body/i magi ng marker will vary dependi ng on the age and wei ght of the
patient. Generally the dosage should be effective to visualise or detect
tumour sites, distinct fromnormal tissues. Preferably a one-tine dosage
will be between about 0.1 ng to about 200ng. More preferably a one-tine
dosage w Il be between about 1 ng to about 150ng, even nore preferably

bet ween about 5ng to about 100ng; even nore preferably still a one-tine
dosage will be between about 10ng to about 50ny. Exanpl e inmaging markers
|ncIude substances mhlch can be detected by a gamma scanner or hand heId

o T . I 1



The anti bodies of the invention nmay be admi nistered to vertebrates, for
exanpl e, humans or other aninmals in accordance with the above ﬁo
treatment in an anount sufficient to produce a therapeutic or ﬁxm 03
effect. The anti bodies of the invention can be adm nistered to such hunman
or other aninmal in a conventional dosage form prepared by conbining the
anti body or fragnent thereof of the invention with a conventi onal

phar maceutical ly acceptable carrier or'diluent according to known

t echni ques. |t Ascbidirtgetoreetaveghyi-srednth gmivadingent okihel invemtiomeghenetis ptestdetihe f or m

and char acd fietrfd fbrh&ré‘é\ﬂﬁ@ﬁﬁ%%ééé@b'lrya@éﬁ@xﬂb%dﬁhpﬁ@h@' er or diluent is
di ctated byth iLch.it is to, be

VE 1N
conbi ned, the %)ucfo "J%f#'“%arﬁampé? F%%aqurtghgq%yvmra qu'o %%%Wr?%?”dam es. The
route of admi ni(e) dgteating ohyhridéisation | grRYWgeT ohef pagjeienacid hearepie) and e
i nvention ﬁ’@;}hd&%oﬂﬂ@heqd@ﬂb@nt eral, by inhalation or topical. The term
par ent er al ergin i ne Iudes no I t ramuscul ar,
subcut aneous) BECSP hyb 'g's ‘E‘ IQSZ%Q'E%gg\e}a ':‘Joflr?a bg'ﬁd slgﬁ(?'ﬁ gge'?q ?ag'r\fgaﬁr)Fu
admi ni str ail$Qﬂ$eTﬁép§aH)cm%ﬁ'é©Q§§ igaanGent r arruscul ar forns of parenteral
adm ni stration wp@am,enmeal hotidis eh@d r pebbe Therrdgpdridspas eat poabnand peal
dosage re c{:@'{fﬁ:leoﬂ&e ugm:@gas(:%?f?ﬁ)éﬂ“ﬁ QJcoPd%%cé n\)@ﬁﬁ'tthgnﬂrrsp or Secotnd

prophyl act essi
t her apeut |%ﬂ’9%}m??fé£f t'&%f’h’?ﬂ(‘ﬂj‘e‘ﬂh'&xﬂ%ﬁ%ﬂa@'w"l ?e'@Cé'M%'E/)ang}d'ﬂag ith NHEIBICr ange of
about 0. O:addfradacusardfl®, preferably about 0.05 to about 50, rmre pr ef erably

apout g?aﬁs to 289Hka %ﬁ» ﬁ&@atmrﬁ oEb e 8oRuedtnubh @ltiuedhat
Gosage. mmyPBeouie B aars gogesgnoR R e &F A @W%O@@%fa@@d. s
expect ed trorthern hybritesatiangeolpherabe whaibOeadicab®@R) 30dnigase chaingtactmbl y about
50 to abo [Cﬁgw,ﬁ&t,oﬁore preferabl y about 75 to about 250ng/nR, even nore

preferably abo ragnment thereof of
the invention S{EV%W i%” b@egﬂm B E@ﬁ"ﬁw*gﬁm %Né{'cg?"ﬂ%’ﬁqe‘(eﬂ Ysbe U3eF anasal
and/ or or alepentiab anitbe spepificily and selegtivity Asgireshr i at e dosage forms for such
admi ni strati onAcsoihg® Pfivery-0walenitydiiéraidf e PRedioftiRI€® Flogiged ahal er,

Ty be P SRgnEH (acTANENG! Aeal ERD) SRR EaGRGRLE! T o0, dosage amoun: of

a conpoun % W|th| n the range of
about 0.05 to ABofRNagng rsemolafpy éb’@lﬁtﬁb@t%ﬁv'tf’othﬁb%fﬁ ogdy) (OmBREMPRtef er abl y
about 0.5 thereaf)odefiri2d, inewecordaice piteftee abkiy abeeatenth entmditbents dOthe

mlli granﬁn@{tlokléﬁwram body wei ght per day. Alternatively, an effective
dosage may be n effectiv dos e is
expected to be?'? é? ﬁ‘g'r\gat%ﬁé’r%si‘nq’%&ulth%ﬁnt{b(?d%w BB ho ‘Z?%BI y about
50 to abowb53xEdyngbtide. nore preferably about 75 to about 250ng/rr2 even nore
preferably abOL‘ﬁypEéllJ QItaRRaUEvelPONEé 633 pENQeﬁﬂfe' |H(B€B’sé?ﬁplfara§g:6ﬁ{bfaré<ﬂ%r eof of

the i nvent | topi cal admi nistration
i s nmeant noﬁmg{;@/%l%"bdo‘fg?‘ndﬁf’gﬁafypbcr?ﬁ&r%h "r?cef scaf] & application of an
anti body (#®r ficagiEerHerhpgr eof) conmpound of the invention externally to the
epiderms, to the bucc avi.t r|d|n t on of ..such an_ anti in

the ear, eye ahfyRGEY © faa%ﬁ" ¥°é'?ﬁ oecim%ttoaf t' mv]ep%%ﬁﬁfeé%pgorvn{%ﬁe bl ood
stream ByA mpthasral gead terary. moerein salg nrtBed CQﬂ“aﬂlseSl ntravenous,

i ntraperitoneal(ayxingerting afttsieibaid rasletué Sk rdfihed T BECoRdENeBtwIBS tharfirent i body

or 11 30MeN; JAGHELbErALH: 8 GnJenﬁmwhgt&raspJe?RQykraséaopda%fcé%tgn A

of course, va
condi ti on Heieith ?@QP@W%Wtf‘ﬁéwﬁﬁi'%l'mﬁﬁd'@ﬁb%ﬁ Ag treatnent, and is
ultimately at tieexbresiretthehuokictdee pbigsuleiidthe tmrsfunﬁwablcelltopi cal dose of

an anti body or 14 qg bRAITE e RSO B liRLIMSEALLAR i 4sene&nf:%@d R thi n

h
(e range Qe aEOth ot I A, ousi %or%ﬁ?ﬁl%v% R e
about 25, @s«ampmm-nphp&ff@at@blllpomtusmnSpamcmmnmnbatd}nemtldndg:rcmprﬁngt)mé

ki I ogram mﬁye@@&.a%cm.cgf,ymoé\hé@;)m.ﬂgl ely, an effect] 'Xve gg;atgg ey, get up

to about 500ny!/. an e e

range of about 36“?@'6&'@615{0 ¢ g¢d @Qéecl’-" £90% 8‘6%?%@ Uy c8""about 50
to about 28Btg¢lh2, nore preferably about 75 to about 250ngy/ n2, even nore
preferably about 75 to about 150nmg/n2. In the administration of therapeutic
formul ations in accordance with the present invention and herein disclosed,
there are preferred non-toxic pharmaceutical carners, diluents, excipients
and/ or adjuvants. For adm nistration of the above fornul ations the

pol ypeptides to be used are adm xed with these nontoxic carners, diluents,
exci pients and/or adjuvants and may be in the form of capsul es. aqueous or
oily suspen5|ons enuI5|ons Syrups, eI|X|rs or |njectable solutlons
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The emul sions for oral adm nistration may further conprise one or nore
emul si fying agents. Suitable enulsifying agents include dispersin ents
as exenplified above or natural guns such as guar gum gum ac cbagEralg
tragacanth. For administration as an injectable solution or suspension,
non-toxi c parenterally acceptable diiuents or carriers can include,
Ringer's solution, isotonic saline, phosphate buffered saline, ethanol and
1,2 propyl ene glycol. Further, a vaccin€ conposition containing the
reconbi nant pol yjyppilyeanmegxphesspne peated chaainuge they natlaicdacid meiebaldsis wel |

known to thgserdf m% @élf@rﬂ%{e &l ére'gﬂo%ﬁ% Jitto aﬂd‘th‘éﬂ%ﬁmﬂi nurhBé&rs

of "t he ol yREC PRI etk BRBT. o ese iy HETEroC RUET Tor i 4Eeh SUhEE w ¢ h
t he presentretvieysesonaceina Wiubs adenaviris; ampaa%dma@drwwaﬂnprp@s viiusesbi al
cel I's cont aidvierd) RN& m@wrmttﬁ)vg@n@aafommWﬁﬁam Jad Gon balived bfknkar ge

vol ume bl of 36481y 1SS SLILBRLEL YRR | 4asLl neand isybaedusnidy

ruptured, fo nogent sat'l
| ysate may WW%@OQ@&M‘@@S tutm%p‘ﬁ'@prl ate diluent such as those described

herein, and.filtered.to obtai,n anaueo suspensi on of the nogen. The
reconbi nant®: 18 18P gﬂﬁgf@‘g@ogg( F Stagment Weﬁ%&ggﬁvﬁgsg'&dé'@ia YUl a3t or m
for exanpl ep51bprcnei|mnmgon‘twrathermf/lnpnesehm%s buffer (pH 7.4) to 50-500

ug/ m  concent r atAdeBrdidth 4 MEENPARE eRBoliieNI BNt Rl&rtiohethere R pFFbﬁH@d‘af ilter.

At er nat | velood PSRN SATLLAP, SR0KRN ALV e aRRh O3B P gL PEP | de

may be prepare | s such
as Chi nese RihREEIN oy/apgrtiontigreefdn I"grtebfﬁfésa\ff'i'ﬁ?’%?cﬁ?'d( PWW’?GQ her eof )
havi ng bi ndi ng g&¥ iisuldtingt ropb3 eertébrpier i ancléibeadof moryulbe agredufihag tivr ed

usi ng batchaJC%Faa%eeW Mt Br SRHLBRIEA WhA i Bhndre! ment ati on the

anti body may be pur B pr.ocedur e "i'ncor por at i ng
chr omat ogr aphy & H°'9”'P%Fa'pﬁ‘éﬂ€\ei°\%ﬁq BRIECERIVAI2 &CYs. For i nstance, the
ant i body may be (€) copistraeipgraant adibbgy fPagrtentiibrargfanidni t y chr omat ogr aphy and

then treated witfh §9éé/rﬁﬁg L&l@ms;raa%? cﬂbﬁeé @ﬁﬁééswgtmeaawbéd 1fGhiEra¢e! Oped

Vi ruses. Further fi B B on_and 8 i on exchan

chr omat ogr aphy h‘y g% P%ddﬁléﬁgbagfr‘sét é%?f’ PR EPHE %yotﬁeé’ﬁ?%eﬁﬁ ergents
and nucl ei cd%f@edsn aqﬂ@edweuwuretbea\mmmaly emippdieent af thRenveptien hastinding

formul at ed affitigy 18.a99635@bieleolis peitiod Herédflin Uatdopates.0l ums. The formul at ed

A'ter hat | vely. THERAAE 8 el S5t sabiie A Oitded o ipeiffideid MeghpPanece
i nvention n%l?é%? wFeqatpd Wﬁh |ﬂéFP GXPISEEION ANAPSgdtho exdbress W&ﬂ/ﬁ'eﬁdeﬂﬁtyge of

skill in theittap63. Wiere tgpddlly nthkhdiseasenis eseledtde framt tkieoglmu(awonalsfumgal@n‘ent

t hereof) of Sr Rmud lﬁ%'ﬁ% nafr)‘f“ﬂﬁér't Aedse. a@vé aﬁwd?-n‘él icit a
second antl and I res onse agai n es of the

o ronar e o Sors oAtk D, cgnced ‘fosei‘%ﬁﬁdoﬁe@ orup

ori gi nal arﬂqnbtsdyg phchaahaggnichemanisi gmmm nbiépithebal toeigini sliiat 3g0edlo-rédted

an': ' E)I g' ot Yéﬂrﬁefinﬁr'eagtdﬁana@ﬁIun@aaar?déf)nﬁ@élﬁ%\’lﬁ' YedkNEissiréNhép a’%i@t bér@bpt ypic
anti bodi es

3
ants oo o< LARABTARL] Norda SShl, G Eohe. T, STt et o
Ab2, Ab2 niRfPeleta heartarucans e uanaryigenitalt itgashi caBgsrt oPeserRgRS3) canser,
proportion mésedeBymal tupslireSsuehngs sarcbig; SadBagPbpsier: indie fUchtigsl
anti body ( iy ?ﬁcﬂn [y augment and prolong the efficacy of ‘the ori gi nal
anti body. In %rp on of this antiidiotypic network results in protection
from net ast ases YRICElY thePegiejh acHesa ttrlan 6 g8 wgeeyffariag @prs or a
Al t er nat i vedofiectoonviadict foe egrepacn b, e diesdsd NEven morepbicdly, fiiaorgantis af t he
pol ypepti dg ,%htnlgg present invention nay be prepared by synthesis of a
pepti de, u5| ng gland@\hd met hods known to those in the art, such as by
aut omat ed synt hddPSaln the gucleis acidsample s 9QspRTISed obpakusiestidessaEencesoa. For
exanpl e, t he asegrdades wmtytrtedmrorsecsr&i anbatimantsiod trecihgentiegi ons of the CDR

d/ FR of th T ied b
T ey AR Rl RN O Rl o o7
e

7.4) to 50-%BBEY/ AU a({?"&ﬁse YARFCpR@se Fh?%ﬁﬁ”ﬁgéﬁteﬁi $uitablen o
mcron filtwctorAlternatively, the vaccine nmay be a DNA based vaccine. In
one aspect, the DNA based vaccine nay conprise naked DNA conprising a
nucl ei ¢ acid nol ecul e 18 S E P 2003 36 as defined in the first or second
enbodi nents of the invention. or a fragnent thereof. In another aspect, the
DNA based vaccine nay conprise a nucleic acid nolecule as defined in the
first or second enbodi ments of the invention, or a fragnment thereof, cloned
into an expression vector. Typically, the expression vector is a eucaryotic
expre55|on vector and may |nclude expre55|on control ~sequences, such as an



Further, the test sanple used in the assay may consist of tissue, cells,
protein or nenbrane extracts of cells, and biological fluids, such as

bl ood, serum plasnma or urine. 1 8 SEP 2003 37 A kit for pegfgr
above nethod of the invention contains all the necessary reagents {0 carry
out the above nethods of detection. For exanple, the kit may conprise the
follow ng containers: (a) a first container containing the antibody (or
fragment thereof) of the present inventton; (b) a second container

contai ni ng a coMypigAly ethearptor $8 aghagdidisplaygveptort méore dfpitdilg, tntvebiadys (or
fragment t DeEEAR) rorh At DL, Wohlsthdl8t SGERAL Q1b88%nd MGl tikn iR kit MRy
further conprise one or re ot her “containers, containing other conponents,
such as wadPiGaliudbavectoniadMePher reagents capabl e of detecting the presence
of bound anti boBypisally Muraeit ppidcddries, are ipackhlgedottodhe mbagre displagdipranntd ude:

| abel | ed (?%%Qaar YamaRt A iediEforaf). WS &/ didily anti ey difiay IRSYRRMSs
thereof) of th resent Lnvention’s |§seI{ I%bell d t%‘? co alBtrTE ts may
conpri se aﬁmpﬂgﬁfg B rRANRYSr @Q@Eﬁpsre(?%' BPa" o reﬁ%‘fi e the{éﬁg\ ["3BkI | ed
ant i body (entifadsmpaitaineder eof) of the present invention. Further, the kit
of the present Typ@myl &b affbdies WraRerembsnts ichnee! @préiRingOarrdntibegy es, can

be readily_ i ncorporated, wthout L ur f . dan i i 2nuity,
‘nto a kit "PAYSRbAYEEn safd,a “ﬁogegg@ (RO By o Snd UG KE A PRI e
nucl ei ¢ acifpPfoblors Spigae 18 gmke )ég'iapﬂlfé‘ &t AP Heao p PR i SNRENTPE,
accor di ng typidafigNhedieesmisimannantibddherayiierads gasted baull abareeypifalypiies to be
test ed ® NCLHAS R Haghlidihtls BRkindSidihd 8 Bss Aréthin harBeish MEeBHTaN L1 Ssue.
Such a kit “conp |sgs at Teas ne cont ai ner neans g,vl n I Sposed therein
t he above- descr T ¥RicalubEaANtbadY (Prfiagment NiaEed) havirg, 'f“GP"ghﬂ‘“' dRAPEE ot her
cont ai ner s pes@prorsa partioneha@eofisras définchean fazkcbmancy withdsd sixdrage séventnd
reagents Q%ﬂ%@hf‘r‘néﬁts geheGieRgort. e presence of bound nucleic acid probe.
e

Exanpl es o tection reagents incl uge,_ bu& ﬁ@e.not limted to .

radi ol abel | ed pPEARBSNg é?lig‘f’fﬁ'ﬂti”'é"’ﬂﬂéﬁ@l PSS 8hie NYEaheR hefedh PRYISdi Yase,

al kal i ne phegpdthofibedtingaaduakeblids sgqueniseldneddipg chedyrdpitde iofh anzantitiody or

st ept a;/l di ggr- frég?naﬁttﬁ%rlepf)aqa%@p@uta&m@%&@ny&scb K53 ptdisih Wi Qsorisghythifdof :idem ch
reagents are . contalned in separate containers. . c i ner e
smal | gl asé’eﬁﬁ?{ﬁ‘éﬁsnﬁ@? s 5%‘{??'8 ag'gnq‘glfﬁ@?s%?gfe Ert‘?{rjﬁ’g%e"og E%ngbsotdlﬁ%éngg ogaper.
Such cont atheingenfionow t he efficient transfer of reagents from one
conpartnent to aym@d]@,rth@(mmmd senprisisch that the sanples and reagents are

not Gr oss- cont am nat gl 4gelS: B8RRI GimdR!it] £RtciBh KAFMRANLAUFN can be

added in a _gquantitat : ym !)n,e conpartnent to another.
cont ai ner s fitGt or seqend @mbogiraeins af thedn\gRtien aNdi | accept the test sanple, a
cont ai ner whi ch cont(h) identifyingpnadientide sEyueeces nsthd biological sasply ,widcmnt ai ner s

whi ch cont @i,y iS akSWsd phosphate buffered saline.
Tri s-bufferg, 1654%%!%'%'&1‘2‘(!;‘ ,@él]é' d°co tgﬁ%rs whi ch contain the rﬁ){aqgﬁnt det ect

the hybridi sed PYRISRY. Y60 R 'SRETYBIRY UK G BaHTCh RiPMoiYTRIFation 155 £
P 2003 3a PBhhemelogous sequemcekiwhigconditidns aie twalidinownrte dwseyofrskilogiee t hat
t he nucl ei grtaci d probes in the present invention can readily be

incorporated in one ,of the |4 sh I (o) i r in the
art. 5. Cene Thég%%{}]cal"ﬁ CP?tgmgﬁ%qa%stb&_f%&nﬂgﬂ "%‘Eﬁtegftrﬁ?é aﬁ‘é’%@c’%}gg% rﬁ%tlﬁggr or med
by sinply ilofatied privcleotide sequananEscFinDRROIREBtidneS afuaNtibady (r figmant |

t hr ough aI Imﬂies}s@f;;,swaérenfi aigi ajtibety Ogasbﬁmdiﬁgraefﬁt?)‘tlvbionammlyﬁrmsiﬂadir_epd:mbr}i oduced
into a ce recogni sed by the cells normal nechani sns for
transcri pt it%er{ggﬁ%\@&%br{gﬁiti on, and a gene produce will be expressed. O her
net hods have al Swigdlyn the treatheadist 8r Mertado @EICPSINONA RyRiRpPtidar BRIUSAERber s of
cel I's. Thesecodhdadohipeelidelef at batsddydbr ragmehietheieof) Diskirigsbipdieg iaffinitat ed
with CaP04 t@‘FQSiC}L%Iétedg o}ngtoﬁ)rr?o‘:ﬁ]-:- lof tHYNREARGRYE. @ _éite:%n@&é 50PRTRhtrAHonigT €1 N

cells are e¥ gﬁ arge voltaggﬁpu ses to Introduce holes Into the

menbr ane; 9 8 OB/ QAR e’ on, wherein DNA i s packaged into

| i pophilic vesMokesypidallghteusethaidt is a nethgetof dedating eanduglactidec kequeondar dnent
usi ng DNA IRRebti | W eLbheEn®RE | i ' DNA
into ceIIsQﬁgaﬁgigogé%;bﬁﬁigkﬁg%PgﬁiﬁééﬂfggI§ ﬂ?d?fﬁégﬂgF%?2§ﬁg%ﬁrﬂgone
enbodi ment 10 eSO %Wﬁqnﬂﬁ%ﬁf%R$§%¥"ma' RRTIBR AR eoti de sequence
according to the present invention is inserted into cells, the cells are
grown in vitro and then infused in |large nunbers into patients. Expression
vectors derived fromviruses such as retroviruses, vaccinia virus,

adenovi rus, adenoassoci ated virus, herpes viruses, several RNA viruses, or
bovi ne papilloma virus, may be used for delivery of the pol ynucl eotide
sequences of the invention into the targeted cell popul ation (eg., tunour
cells) Methods which are well known to those skilled in the art can be used

o o Y e e T ]



18 S E P 2003 39 EXAMPLES Exanple 1 Isolation and characterisation of
anti-p53 human anti bodies Materials & Methods Patient data After obtaining
i nfornmed consent, blood and tissue sanples were collected fro

i ndi viduals seen at St Vincent's Hospital from 1993-1997 who \Clg(SEP 2003
under goi ng resection of colorectal cancer. Cotted blood was centrifuged at
2000 g for 10 min and serumstored in aliquots at -70C prior to use.

Sanpl es from 50 heal thy individual s wet% obtained and used as controls in
al |l ELI SA and Evemumog typicpliyt, #te mmbeslp(;mfmm®t theréafpbés piadingdfiinitylfgmph node

in the regjdmn ek offth% NL!é‘?PrHﬁusV\@fsa Mp\/refeﬁreer Qﬂbﬁ%&ééfor‘%’et%&elﬂ;ﬁ‘plé’ﬂ? frozen

inliquid pitr C gohi st ochem ca

det ecti on E‘F%‘gg @)[rlfrgﬁgeatfth @Pﬁ‘?ﬁ%’ﬁ% %’iy f?ﬁ%lﬁ?"%figg'ﬂf@ PErHLch

i ndi vi dual 5%erSdillgodiectypicalivt ctha antigdhi(et Besraentcthpreafdiagshisdiog afEdy der

previ ousl yrederesidpadt (0o aﬁdmsroﬁamuaowab@mm dealslitt2og thaveurs4uul at ed

mut ant p53 r i er than
5% of tunopwwgﬁ@ W% %fe%ﬁgf@e? e'%gaPa” ﬁgtr%?x& %b]:) s‘le(’ht(s:oemwggggmeea% in the
stromal cetarmings ! RopFdaproigin ohepitigmthereefd dé\tqrbmowr typisalbyhrithen anftibogy Jor
Recomnbi nantra@%nmere%pmsslﬁalmgrmrmvrfbrf teRlueBrabelil 37 t@ abbiNAMLbOMme f Wi | d

Lype pS3 | W@g@e s e LA
bact eri al ?@'ﬁ@@tst aegofighag binding iffinity Jer3resisiues \abaats4 %é%é@%@d‘%? he N-

pol yacryl amsmhugedf aglsaqirstepharraasirton( RASf. and then i munobl otting. The
protein concentyat iQdle Icgﬁt el RthddSid% tnh@h&! Oé?hB'aél G E?ﬁbl@o hOd

with reference to a sta cury ner at W ovi n eru

(BSA). Dot e44a9RS ANRHINE- 5%'»@@%% AL hféaga?e"i (RETEPH: P pl at e

( Poi ysor b. biNdimg, affeityrtr kesidueseofcthat eahtval dhmain of iaeplbd pouteibi eraatpqotd (5

Nog/ m in Phpsetate Buffered Saline: PBS) overnight at 4C. Coated wells were
washed three tines each with 200 ul of PBS and then bl ocked with PBS/ 2% BSA
for 1 hour at roomterrperature ( RT)Defridtiopsit serum sanpl es (n=100) were

diluted 1 in 108, RB%nEq_éjd pﬁ%reemamuh Mh'rﬁé\b&né%b@% B:ﬁé 1§

i ncubated for hour at es, were gcte

al kal i ne pRRRGHIEEREPE: 8Rj AYANESF o ”t'gﬂ‘f"ﬁs I'ﬁ?l’?ahel‘i?@qﬂée Ficd o Eﬁ‘l‘ﬁrbody
(0.5 ug/ nl mixiueBIIr2etapIe rdencickoal Inmatve Rekedherh antibodies )capabe Bte The

18 S E P 20QRBuAch s ARt idéHived @ém%ﬁhalpﬁurmt of GoMOBcHMBINBNPERBERI Hse a val ue

ot e 53 anpibsHienePig SHEYR BRIRER idh BHA R aEy GO Ak daFont Al !
conpared t 8xampleaistzhyhgle apbesy. ObP%ﬁ’E‘ eev@d(yrfwemenémﬁ Oélwsma@ne gigaly t i ve
for anti - padivenfragroshiciedsbe suth asadtimpigrbéntadigrdetevatning 2egivn d Sinilagigyi at i ons
above the gRag. dg*?ﬁarf&.ﬁ% gﬁ %Hf?oodgpgacdﬁé%&mgmaff ﬁ&ﬁh?%ﬁ@%a'bmcﬁ ctive

sera was assesse ove exce man 1 gG
Fc- speci f i EORABHARE Ha §eg pag digh ﬁnol‘ﬁ'”rrﬁf@@ le;dpina lj‘tgid ody g2,
| gG3, and frg@mentonrpetistip agam LseJAyteris‘mﬁe QJB%F@“%StEJthf ¥ ak 1 (ng)/zm) and

det ect ed k e c a se
(SPE Ao ehan cPLsRlgeage (R Shanl g e

anti body (
anti - p53 sngﬂg'gFFPgtvﬂ’ggﬁéﬂ ned as the |owest dilution of serum that
generated a si gaxalarﬁrgee-reqqmesnrewr@rbaewauw olLmpreapgitiensnefta variabim and

bi opanni ng rdsn 60ar SntheaP lorTRdAfentBicfed]) WHIBH atdredpbhdiisle fenBsiRding Bnd/ofui d

t Gl k
Chat n Fab fé’%sﬁ&n@sth&&% §€¢ [ oo HBORRLE ERFBIYE ol Bamh@y PP
pr evi ous| y it(ingludesy thef CHR ragrmrﬁdm tbeu/vhq*e yanaye iggian, aWpFnSf cembipatier oPCR
using pri rmfeseawecre@bﬁs fnf@rudhig gés RnebdirgGegiomsunatghap bk induged &s

foll db t I Th
p(r)oda\(lzvtes mér}eg'] gﬁ) M?Fo C}er r?% ﬁhféﬂgigm%;ﬁnﬁ@ gﬁ Ih\elgvg; chalen) into
t he phage di spl B§e ;ﬁﬁ‘&@%q‘ri ﬁ’rvféﬁﬁfb?”t WEI?P aan REeSERhHIVABISY Nad RindnGr i es

el ect r opor affiaily tonh @5Xlplotbinue aCirticn teeeop ackargdeates t Rréfedaplyr thelagieoty gi ve
the primary, amdnm#;(hapaégef He%r@éé’nt JJzeﬁuéa A8s 8 ndtr{g,eafhh@ffaafv%sqrea@?ul at ed

froma proportion o or .each
library) o? hanabaut 43} M he'a'(?}? %rﬁffr?t?%ﬁfea@’faf‘?ﬂ E?ﬂ‘r&t 10Ul Mt predriaaly istl pcr
anpl i fyi ng gteéwterviaen sloat 1 @'gMd reraf mbsteprieteaatyly anehten tian abloat n0Gmd BSheN 1
finger printing {see below) were used to cal culate the nunber of clones

wi th uni que heavy and light chain inserts. On this basis the total library
size was estimated. Wells of a mcrotitre plate were coated with

reconbi nant p53 as descri bed above, and then washed with PBS and bl ocked
with BSA (2% v/v) IPBS. Aliquots of the phage antibody libraries (102 cfu
in 100pl) were applied to each well and incubated at room tenperature for
t wo hours Excess phage wer e washed fromthe pI ate W|th s|x washes W|th

N . o NN



18 S E P 2003 HB2151 for the production of soluble Fab. Infected bacteria
were plated onto Luria Broth agar with 50ug/ M of carbenicillin and single
col oni es were picked for soluble Fab production Anal ysis of sd b§gp)e/12g03
reactivity by ELISA Cultures were grown overni ght froma single*c

37C in 2YT broth with 2% gl ucose (v/v) and 50ug/m of carbenicillin
(2YT/ glu/ carb). These were then diluted 1 in 100 in 2YT/glu/carb and grown
at 37C until an OD of 0.8. The cultured were then centrifuged and

r esuspendedchninu¥ o gerteaatiignandl dvieWtg aindingGafiirgtyrdre oéviewed enSedttHard and

grown overdbalt aghaid A nd Rl Yo RALEDY I cey, 51 *B%o%#@eéﬂé‘ﬁvﬁﬂ%oﬁ rom the
over ni ght es sessed for A ture

super nat ar{g%\ﬁ Mfﬁb‘f Seld FRAYAAgYCHt: esa‘{}’ e th%% Ptgf'g B%Seﬂf WER 383, and
i ncubat ed iharrp@atedureseintoy Rafereiiceer washi ng W|th PBS, 100 pi of the antinyc
monocl onal ant I/x@qs%\éd r%EéQ "Y8i%e &Qﬁ'@féir"trﬁea?@cmevwb&esedﬂnmeddueﬂgtd% & tag on

he C '
;[nguba: Z(rjn%{]}]so%w{%ﬁ%%ﬁ {%?8 * rG_Lenﬁ mr%fem%c%p%ﬂyv\%er grrga )(che fied and
HRP conj ughe edpigsaioneftd padisylar poodictignaedadnbPiisy aen®SAEhe] BiorkEenMaYmMuUNo

Research Ligludee) pr@fguh bwlyrpémae agsiegensAf DRA BMRNﬁerorV@&bmaﬂcallloé?&hOé” was

devel oped substr r atories,
Car t hor SbUTAVGEMS enshs cPHBeHIRAL T bOMESEOBR! of M ot BimhimanER, o

Cl ones wer'@ocHlisalger@enasli qqn@éramséareanh@sw%eﬁwénw@m acidreamtadt mres t he
signal seeafith B wWeddtScaloby aats@dcifit tdr Rizdptol Mediatad Bhiettions, namaka @& control

\g‘n:ﬁ Pg(l;:jl 2533%&?;%@?&%tﬁé)cg?{hg&}lﬂhpﬁjggé @Géﬁgld{lb yﬁng%cﬁﬁgse%&ﬁm ng 56%3 coat ed

at concentr}“éfel"‘or%'q Aol e @V@P!?Sﬂb/f'iﬂm 98 BASMAc (eRar Iﬂdbew“tsﬁ’”% ug/ n
of sol ubl eexpssssfomrmay hequoej oradddioapmioveraentost te ntitleic @SR inmatheciuBleUSA pl at e

(1 ug/m) .o Eé?erHdrﬂmélnﬁi 0 éﬂ]ﬁoé}rla@ﬁu&%ﬁ'f&t%&oﬂ t‘ﬂé&%’cﬁ&ﬁ)n‘ n binding to pS3

the ELISA t fi
ant i body (0.2 05/ 4ReS ErPRSBS0E ARSEPYOR i T SCOTOP R Fol SORRLABH | oved by

HRP conj ugeithinthet defipitianioddigeng radsfeugs nsed heeBSARYSBSHicalysreterese gene The

Cross reaQFdn‘éfér%&oQ{préﬁésa Whérd é\itf&eﬁroéﬂét'@&ﬂsa Wéﬂi uasmsgﬁm WroELGtSﬁegs' ng a
(0] ns,_an

simlar t.ha ti

concentr g‘t%la@ﬁ%rv@rneb%sngﬁgrr?%i ari ‘ﬂvo( gﬂ 76 Wh' gx’f }%E%é]?'ﬂggrmtaoﬂal n
(5ug/ni ; qatient ppaeREE Perpoved bxzdrr@qradrrn@ﬁr@tmneof thyy dHelgic aci et pudlgia) . Mucl
(5ug/ m ; gicld-poteith aamwmmbl the patiaiti or &as papeolnmst by trarsfeMel Ipodifiee |
Austral i a), Il@ﬁ\‘fjo %:EA“; mug/m; extracted fromtissue as described by Matsuoka
et al 1997 s t oxoi d (1 ug/m; CSL, Melbourne, Australja), BSA (1
ug/ m; Signa- Aﬁﬂr‘i’s@ﬁ hergigt fhe H”I“I ”aNﬁWr%ﬂcPrﬂ“ga‘i"I?%@yﬁﬁfﬁ@ i %ﬁ&ease
haem)cyan|that{l'msua@bnﬂane@ns@rmﬁsélndnmtodﬂ)agénmlaghsmsiucﬁd Fab reactivity by

| munopr eci pi t &hi QBrm “Wiki-§ E Rn 1083 éﬁamﬁewl@@eﬁé @lrocﬁ@msferﬁd thati ne

HT29, whi ch contains reactivity of Fabs
wi th' humard sfrﬁr%e&emwf S ehfraci U AL PERS MeRoLER @ erts fysed | n
TNES buf f erccymiog mdtdmails arid 1. thus 2rhikreEpToRsigratedriieNzormall oy, ‘wikd-type” pr ot ease
i nhi bitor f@mﬁ:btmblgehggebém@g@aue(annhel r’r) Castle Hill, Australi a] and 1 mM

PMSF) and the i f Q 10 mn.
PUEF) 200, Netyb i A5HEhe R RRLSY dNarheiiar 9B o 4980 fdpe 10 1
Either t hé%lﬁ@ea‘hpmdw'@@ @rurgarequ@e@olﬂ;iypmertw aeRetrspdugt.| y expr essed
Fab was added trhetteen |"sorte andl puRfistamednd eat khdondtendl idGuebhion aas i -

9E10 anti q%% : agdded nd

i ncubat ed ‘%h\our Ehﬂgft %ﬂﬁ aésglcfra]tb%zg%&ﬂfrmég %wée%g'l \r‘}grlngﬁe dapr otein
Asephar os &2 L&lﬁﬁ"&t%‘rqté%‘?t Isﬁéc'ess&nthFrpé nipaynt S@RY“*M@‘?S&BH@% PO all

t ubes and a moelbatbedisf ibris ambter tabendaht htban @ty 4@er Tihdivipuat epecids depghar ose was

washed f owoniddaRieni érm %ﬁeraﬁwjask{pds%ﬁafaﬁyp p]cﬁ%f'q‘@%tlb'ﬁ‘qé’r i&ﬂ?{%ﬁlbﬁ'g and

d d dit
g T ol S ThE blkbEParAs FoTIIS e Ahiere) 00l AETEER o] BRI a goat

anti - p53 anftaillyeabjornplecilai spefces fresent G@nmaﬂala s@stantialy ptreecomposidion ( Sant a

Cruz Bi ot ggifp. oo mpBE anreUhan @hout BB Y@ Det@nt QJWPé“ r% RridRIRY PBEks goat - HRP
anti body (Jack

sear n the hlots
Gevel oped TIEXaTY 18 o faRoRE @eenﬂ%{m&fwﬁé BR SOHEET RERE SRR (TIESR
Aust r al i a)essentiadhamogendiyfcovaminaht §ieatessieeoot hecddtected dn theumnposition) , and a
Protein A sepharose and extract only control, were included in each
experinment as negative controls. Epitope mapping A set of deletion nutants
derived from human p53 were used in epitope mappi ng. The del etion nmutants
used were Hup53, 3M {residues 1-393), 3R (1223), 4U (1-106), 11 (27-393)
and 18 (44-393) as described by (10). Briefly cultures of E coli (BI21
DE3(err)) contal n| ng t he constructs were grow to CD 0 8 The- cells wer e
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Sol ubl e Fab was precipitated wth anmoni um sul phate (35% (w v) final),

resuspended in 5 m of PBS and then purified by IMAC affinity

chromat ogr aphy. Eluted fractions containing Fab were pool ed amﬁ'ﬁggrp zqqa

fracti onated by size exclusion chromatography (Superdex 200 P I’ &)

HBS buffer (0.01 M HEPES pH 7.4, 0.15 M NaCl, 3 nmM EDTA and 0. 005% NP 40).

Purity was assessed by PAGE and silver_staining. BlAcore anal ysis of

sel ect ed Fabs Reconbi nant p53 was coup@ed to a CVb chip using standard

am ne i nobi tényvaniianal gestoaoinethoBbewbdrein thasomepsiven eensigts assehaliyiof

Nhydr oxysugg,hgjermggoﬁggcggpsm@ié& (di met hyi am nopr opyl ) - N - et hyf car bodi m de.

Reconbi nant p at, 100, ugl (N PBS diluted 1. in 10 .in .saodiumacetate (1 M

pH 4.8) was i njgré‘& ‘&Ei“atoF’g"%%}VoquﬁfSt éefgfs b ?'FH""HO'M""EF%B?@? eX3mAea80 RU

wer e coupl mutlaio acidas dnegpalily finked! whienyt iamiaopdinrto apunctinsakialativoshis withr e

Ea[)ri ed oudndtierhiBidmibE@seqbficd IFRr avddricel 8 mbmafer ioNehManc?eiﬁﬁ@@ﬁér{aBﬁ/i ]9”§00f
ab rangi - r. C , wrate o

N ovarkat s EaAH BeRles B olcRehE b et Seebaoselitld O

Di ssoci ati on w&Pn§euativedraveradd sybstititionsheefehte dhe Jntesshangeatility fefr . The

chi p was rregidnes ataelg \sirhitar 2euthais. 1IF glayepie pbrdipadf edfinollatids makingw r at e,

The RU of _; - S.EL P e Kk . i rac rgmthe

p53 coupl eﬂ'?@gﬁ%lgﬁé “5 ﬁg?%éﬁfﬁlgt algh@ﬁ's}é{ilntg gegg'r%'uﬁ'é’gfégé'f‘% égﬁoelj L

Bl Aeval uat‘?'BWosa%f’ﬂWQea'ﬁ‘é‘éR%taé‘}/rPﬂfj sKlegfAR S SPEINE RS ITEQNiRBit3 BFUPser um

anal ysi s aofcinaind iabidd yhalinh raamge-comainingclideoohabhs laspd@Qinpandayiatamine; b

col orect al 4685 cRanficd 88R8halRh HBaROJidBSHRHR! 8 TheRadlanhé, Wrldnd kad to

have anti R?&SH? ef_%tl_bodl es.; Fr.omt.He gatl nts F{&u(g%.to glave 553.react| ve

serum si x Phan; RGP ¢TAMINg APHR N ¥'f'ﬁ§)7,s"°is N84S OREenataniRg: Rt h no

det ect abl ehistidine: p&8 angrdipdpEamiRo @citisghaving sewteaptaining sidrlichaina, iseach of

the pati endygtaes aR$ $REBIBHINE O TypRAINP I RASE BV athBie dcki! MARLITLASS ghddsW t h

p53. It was fou id t hat al Il t he indi \Allgté%k'%' sr%l Lfﬁ%t elgsingg\rﬁgriegom nantly 1gG 1

reactive ahtl - poacantd BoaP BEC ¢ g R MR ESAY P br ar T'as SRS WIS e

const r uct exdling ANt arpafRaineceMiaming.nph node ti ssue taken from these six

col orectal canggrugsat hetBihsthe Téven Pohpepfidd haedst 4 bomet mddariesf dmipan each of

t he const réj“%seﬂ‘kle?q‘#%ﬂfafggﬁ’gelph&%%%r with clinical data, serum and

reactivity agalns ) i |§ shown |n T%abl e 1. Anti-pb3 Fab

sel ecti on” Each '&ft f5Bdyanalegugr \Ashased et win '6T6MeRAE (1 thd¥eisic BsiAni ng
agai nst ramnbhmnﬁapﬁé.seéué&e]ﬂﬂcﬁ sl ajdérn/atimefethga muclbie aﬂmmueoée@fut ed
phage ver englRsainyigd. Which UeRdieng @thres MadkiaRSqabtiod, 5eRGkthiof Agadmst pS3

were identified from 32 pha clones isolated frameach |i1brary after each
R e S Y U e P A S
960) The [fubetinyasithemojyaeple eropedethay teowniic aciigeeuerices oh§EQIBNOBv e

cl ones fromgpound 4 and 421 128 p53 reactive clones fromround five. No

positive clones_fromr.oun f our |V cl ana S ut put
phage) were i dzrﬁtﬂi[;"f1 Fgﬁtg%“r gﬁhga%’;?egﬁ{c?gén ﬁ%%g‘gml i%@?'ﬁ@g %%ﬁgol?c@g'@?’ 357 or
790 (192 phigaldy.divt sobprrgepsaitly £olein.cRmNeri Yariatigns ofthe wesd reomprisingti ve

cl ones i sodumhed ' toapridd” Ahar yoriErdesthnay eaavalegs@diinyy vaidrredrings. enzyne

di gestion and five clones were elimnated fromfurther analysis on the
basi s of |acking a heavBPRIBRDESGRIPRION &F BdE DRAWINGS | c| ones had i ght
chain inserts dhgurbel:expecésdivity ot Fal hgainenearping codBerttations o5 iDNA

£ el . . . . eUt b
eotri ot chfeks ELRR K3y Bt GHs3ucrt ol iipottfo Rk of AHIERhy Tl [N
heavy chai FIOERS KEECHICGTRY sanibaaen apabady ANt FetamiReT QoI g ICrie e ERERIN

profil es, abtainagwhehatrdb Which deattaneith Tietahusitoikoidaevasasey. and | i ght chain

combi nati ons (TFith!2> el SRONRY of FAI ik OMEPanickls UOLOLRSBEBYELFGR! N vere
epi t ope ) cej,d anal yse or ' reactivity agal r? t reconbl nan ,. cell
line der ."3@'3 1983 abs IR grude bpgpr@rsblggrn,a%@t\g@rptcfpt%tq%wg ﬁgﬂoéﬂ&“@gns
(cl ones 163 a,gobdanb;mdi68. dpicifit 3R R2 Lponjughtednardbedy. | The siggaiesttained forhe 14

e dot er i anae1oR BB SR Hler e B e e o od ang. ¢ he. qutat on
pattern anal ysé:dqur%cﬁn@gﬁ% '7‘%% gf’b &f&”ﬁ-sg%ge‘“ff’ "P%‘i@?’é\)i‘&?c%'él WEAEPi vity of
cl ones 163The bEding ahBOF4wes tdetected) with aro HiBREhgoattandrsowse (1E8: i1y SThewn in
Figure 1. The reactivity of the Fabs agai nst p53 was al so denonstrated

usi ng the sheep anti-human kappa anti body {results not shown) invol venent

of both heavy and |ight chain in p53 binding. Wen pre-incubated with
excess p53 prior to ELISA analysis the signal was reduced to between 11-27%
of the levels observed in the standard protocol (results not shown)
Furthernore, the four clones showed no reactivity agai nst other antigens,

i ncluding, CEA, erb82, MJC-1, insulin, tetanus toxoid, KLH and BSA (Fi gure

— o - - o S o



The di ssoci ation constants for the antibodies 163.1, 5, 17 and 24 were
1.19*10-8. 1.5*10-8) 1.57*10-e and 1.38*10-8 respectively. The X2 val ue
were all less than 1 when using the nodel for 1:1 interactionquat

drifting baseline. Sequence analysis For each of the 14 cl onelvq @@M
germline gene match and the percent nucleotide difference fromthis gene
is shown in Table Il. A conparison of the variable region of the 14 Fab

cl ones showed that all the clones had ¢reater than 95% honol ogy with each
ot her and appemaetlpb® Feabse (143el,5aAMR4V lgyesse 3B) gesred anchad-agéinetanusrifiabat i on
(Table 11) N h I 3

{ VH1- 46) ftn-gpngtw\é E%mggﬁ% %aﬁ‘lél%y%@gﬁa \EW%EggﬁgIIWIeot Bg NRI\E%% séﬁthent gene
coul d be a@gﬂﬁt@'&t'@&'%hese clones with confidence due to the |ack of

honol ogy wi th known(B) gemensdguendess cdlitroumghresipitates ores thaedcoloradtali | ar D

regi ons. %Ancfeheenh%vm%anmn% tRPRBtickHwSS 9@@&&&@%%&%@@0@8 d8ihat i ons
18 S E P 200 ene reg 1 ff rence

bet ween t hE°"H égg,t b@ﬁﬂ'ﬁ”‘tﬁge*ﬁ‘ﬂﬂ%ﬁg‘? ABUGAS éﬁ%ﬁ'vae\fjtﬂtq?tlaﬂlés {9 ggr‘g dhged from
14. 6- 18. 5% alTfremmalongs tids1 . \Vierld, 24 dguemd-b respeatinely) amg PrcéeleNrtteysahes but

?LZOFtthr?gg'PgﬁtﬂaﬁESh ”¢°E‘R§ﬂ% %h@ﬁﬁprg&bﬁétﬂm“@rﬁdeél@bﬁ%bl%tﬁhd tﬁeeWofﬂW?S:a ?2? in
honol ogy mﬁfﬁbﬁtﬁgwﬁﬁﬁﬁgg a?)' 5%%3'9@10&91%[?%9 bé’vyﬁghp;?or? ) g\%pe[cidqrﬁg ggtr' cent age

of nut ati oeatreakleedyy from 0-5. 9% The light chain partners of these clones
used the sanme Ifight 4TRiducdd gﬁhﬁb AR s2qudritead eaMatdA)randi light ehdimesB)t he JK2

or JK4 gen t Y5h d cig s n mthe 14
ol ones anechndy Faefll WM Y45 FAPAEMIEPBbRA:G" dha” SR HiaddiT,

and CDR r eliPWsaseriage paow) w'tlafﬁfpeﬁtéeéhwpa@torﬂ@e@wetrallwmn%e

probabi |l ity t hatigurep:ddaprenthenttaairaize exprédicor védbiR. WEhe heety aadidighh Random
mut ati ons, ct‘?du’i %heé SPhRE eOBARd HabStibesY weFé?Etéhe&*YrﬁB'tb{e WHtP‘égB 1%f9i ven

sequence, en re re often IS result in
a ﬁl gher of ﬂb gaﬂpr% %’Lﬁ“?)fxqaégtfa@@ibﬁt reme%qugnsﬁzﬁ% bERY ARd daht ne
sel ecti on ghaisyacters chwtaimdte bgorayrin (esistardecand dihyqrofp)ate Téduciaselgebes.i ty t hat

the nut at'ﬂﬂﬁh'd&nfe‘ﬂ@efﬁaﬁé&jto%dnﬁglbﬁébSGaﬁQ%ﬂd%tﬁotF@(%té fespéctRBlyidian driven
sel ection | t he heavy chains derived fromthe DP-7

V gene, haﬁ'%ﬁ" ﬁ%ﬂ@g quggs’ff’m# 33'55 as a result of a |ower proportion of
repl acenent nutfgireng: An 10%e PRRE Ishawinasthex petdication Phitse sue sangi-p53
anti gen- dr am@ydd freed tlore 0841 TRe nvdiddula UpRgRtSAaMBersadre liefit e BR Nife Bt at i on

in the FR 4 ge gpttl{eaasrtc%vhst 5€t8 r@gﬁ thv?ﬂn% dd{%ltfop%f H:Bﬁtéa‘wlgﬂa I@r‘t chgfgt Safe

cl ones was no t he

mat ched |ight CHIYR 73«5?1’9%‘?1@% '@Wcﬂﬂ&fp d BR7WIE Brreand g8eT gnligeNs 853, 23 had
si gni fi canassesded b ERiBA nABdrwax détectad atithon$iRA corfjigeded goattantidwmanhe
pattern mgg é&fﬁdghhg;dgeaw tsdaw it & h—lF’i‘lﬁgé‘Bd t&PlgR8H iAR- T & étﬂtcl n the

FR but no clear ce riven sSe ct|

ogions. < DRuERdY: Beattyty i 31%3%@&8%9?1@9099 AR a5 8] FhPar | o6
and phage dewmvaymhtasue been used to isolate hi gh affinity human Fab
fragments with sgeel 81 AhdnyurfoBlot targIyBia 3ot .wnwro aee%S%mgm@ecdwre@tapt The

and 44, gt e ﬂﬂ'gs 1198, D ol el rﬁ%ﬁfﬁgpfgapﬁaif?a G REfaER, “hs3 *
i nmunopr ecHpng athed Pf“l”ﬁ@ﬁ‘ clof B e@'tfhlth@aﬁﬁ'ep5%em°§°<3'qﬂ’fﬁ'sa§‘twy P&resénts the
first repoirhmohogrBéipitatidhaito Profeirad atopb3wamtiydatslives Gsemaana inegatwedual

W ih 8 demBOstn2RLindhl IAEioGEARRISS e e?%%’obl%ﬁmmblo‘(st By

t ant
: mheapesﬁ’ﬁﬁéegqaé aB‘&B‘B@éBVPQ% fh'lﬂ%ﬁ‘éwvﬁ RPreaniugs "k?Y ap QBatd'r"?)E}l des a
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that they represent the product of a specific antigen-driven inmune
response. The successful isolation of stable and cl onal Fabs Hpg ﬁ%P 2003
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Materials & Methods The strategy for cloning and production of whol e
antibody is shown in Figure 5. The heavy and light chain variable regions
fromsel ected Fab clones were anplified by PCR using a touchfa\/vg@péﬁﬁﬁ
A typical reaction included tenplate DNA (100 ng), 50 pnol r
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~a s E P 2003 53 pol ynerase Phosphorylated |inkers FUSP ( 16) were
blunt-end ligated to the p53 gene fragments and the |igated products were
PCR anplified in a 75 ul nixture containing 12.5 ul 10 x PCR I]LafngPrz\qoa
(Fi scher Biotech, Perth, Australia), 12.5 ul 25 mM Mgd 2, 20 ul

dNTP, 2.5 U Tth poI ynmerase (Fischer Biotech, Perth, Australia) and 250 pnol
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18 S E P 2003 56 deletion nutants and the parent Fab anti body 163.5, the
epi tope may be defined to include those residues from 40-44.

| nmunohi st ochem stry Purified C4B4&4 anti body was used to det I%\sﬁplm
Nm sections of tumour tissue and matched normal tissue fromi al
with colorectal cancer. It was denonstrated that the anti body was reactive
specifically with tunour cells and that it had a nuclear staining pattern
simlar to the positive control antibod¥ D07 (Figure 10). Exanple 5 - p53
Det ecti on Syenr&msiuiréce vactdr. bAdwariety & Ihcugtiemcondizorsofarobe ubed pr fesmrthe

I nvention guaeg)eslf th" réélﬁn ‘Plﬁieﬁﬁéd Yt He %w&%erwae@onemaﬁg%f’e mbséhe p53
gene in verte tes in disease states. For exanple,
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Pol ysor b-i muno n.,.of
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Alternatively, the antibody of the invention may have attached to it an effector or

reporter molecule. For instance, an antibody or fragment thereof of the invention

may have a macrocycle, for chelating a heavy metal atom, or a toxin, such as ricin,

attached to it by a covalent bridging structure. In addition. the Fc fragment or CH3

domain of a complete antibody molecule may be replaced or conjugated by an

enzyme or toxin molecule, such as chelates. toxins, drugs or prodrugs, and a part

of the immunoglobulin chain may be bonded with a polypeptide effector or reporter

molecule, such as biotin, fluorochromes, phosphatases and peroxidases. Bispecific

antibodies may also be produced in accordance with standard procedures well

known to those skilled in the art.

The present invention further contemplates genetically modifying the

antibody variable and/or constant regions to inciude effectively homologous

variable and constant region amino acid sequences. Generally, changes in the

variable region will be made to improve or otherwise modify antigen binding

properties of the antibody or fragment thereof. Changes in the constant region will,
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regi ons 1 atebrZecdf Td@cseddpavoomipoaent, kBORA.as the "delivery vehicle" provides a

means for delivering the toxic agent to a particular cell type, such as carcinoma
cells. The two components are commonly chemically bonded together by any of a
variety of well-known chemical or genetic procedures. For example, when the
cytotoxic agent is a protein and the second component is an intact immunoglobulin,
the linkage may be by way of heterobifunctional crosslinkers, eg., carbodiimide,
glutaraldehyde, and the like.

Once expressed, polypeptides of the present invention can be purified
according to standard procedures of the art, including HPLC purification, size
exclusion. ion-exchange and immuno-affinity (column) chromatography, gel
electrophoresis and the like.

The antibodies of the present invention may be used as passive or active
therapeutic agents against a number of human diseases, including cancer, wherein
such cancer may include: tumours of epithelial origin, such as colo-rectal cancer,
breast cancer, lung cancer, head and neck tumours, hepatic cancer, pancreatic
cancer. brain cancer, ovarian cancer. gastric cancer, bladder cancer, prostate
cancer and urinary/genital tract cancer. oesophageal cancer, mesenchymal
tumours. such as sarcoma:; and haemopoietic tumours. such as lymphoma.

The antibodies (or fragments thereof) of the present invention can be used
either in their native form, or as part of an antibody/chelate, antibody/drug,
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035 16 07 o asra e ad Bend VebdoeP bl it otinr §7 alRES i et itaryor bid
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nut ati onal anal Eéillzjﬁ'gaféb@f tnéta’ﬂtibﬂWﬁragﬁehembm@armmti?w(a@hgaﬁﬂkéri(é)eﬁﬁy (S
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mut at i ons @assays of a number of human diseases, Including cancer, wherein such cancer

may include: tumours of epithelial origin, such as colo-rectal cancer, breast cancer,

lung cancer. head and neck tumours, hepatic cancer, pancreatic cancer, brain

cancer, ovarian cancer, gastric cancer, bladder cancer, prostate cancer and

urinary/genital tract cancer, oesophageal cancer; mesenchymal tumours, such as

sarcoma; and haemopoietic tumours, such as lymphoma, in a patient having a

tumour that expresses p53 and then detecting the presence of the imaging marker

by appropriate detection means.

Administration and detection of the antibody/imaging marker, as well as
methods of conjugating the antibody/imaging marker, are accomplished by
methods readily known or readily determined in the art. The dosage of such
antibody/imaging marker will vary depending on the age and weight of the patient.
Generally the dosage shouid be effective to visualise or detect tumour sites, distinct
from normal tissues. Preferably a one-time dosage will be between about 0.1mg to
about 200mg. More preferably a one-time dosage will be between about 1mg to
about 150mg, even more preferably between about 5mg to about 100mg; even
more preferably still a one-time dosage will be between about 10mg to about 50mg.

Example imaging markers mciude substances which can be detected by a
gamma scanner or hand held gamma probe, and substances which can be
detected by nuclear magnetic resonance imaging using a nuclear magnetic
resonance spectrometer.

For example, the imaging marker which may be detected using a gamma
scanner include imaging markers selected from the group consisting of =, ml. ml,
111|n‘ 105Rh' 1538m, 67Cu, 67Ga. msHO. 177LU, ‘BGRG. 188Re| and gngC.

An example of an imaging marker which can be detected using a nuclear
magnetic resonance spectrometer is gadolinium.

The amount of antibody (or fragment thereof) useful to produce a therapeutic
effect can be determined by standard techniques well known to those of ordinary
skill in the art. The antibodies will generally be provided by standard technique
within a pharmaceutically acceptable buffer, and may be administered by any
desired route. Because of the efficacy of the antibodies of the present invention,
and their tolerance by humans it is possible to administer these antibodies
repetitively in order to combat various diseases or disease states within a human.
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about 0 05 to about 100 milligrams per kilogram body weight per day, preferably
about 0.05 to about 50, more preferably about 0.5 to about 25, even more
preferably about 0.5 about to about 10 miligrams per kilogram body weight per day.
Alternatively, an effective dosage may be up to about 500mg/m2. Generally, an
effective dosage is expected to be in the range of about 50 to about 500mg/m2,
preferably about 50 to about 250mg/m?2. more preferably about 75 to about
250mg/m2. even more preferably about 75 to about 150mg/m2,

The antibodies of the invention may be administered to vertebrates, for
example, humans or other animals in accordance with the above methods of
treatment in an amount sufficient to produce a therapeutic or prophylactic effect.

The antibodies of the invention can be administered to such human or other
animal in a conventional dosage form prepared by combining the antibody or
fragment thereof of the invention with a conventional pharmaceutically acceptable
carrier or diluent according to known techniques. It will be recognised by one of skill
in the art that the form and character of the pharmaceutically acceptable carrier or
diluent is dictated by the amount of active ingredient with which it is to be
combined, the route of administration and other well-known variables.

The route of administration of the antibody (or fragment thereof) of the
invention may be oral, parenteral, by inhalation or topical. The term parenteral as
used herein includes intravenous, intradermal, intramuscular, subcutaneous, rectal,
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aci dHeavy may be up to about 500mg/m2. Generally, an effective dosage is expected to be in
the range of about 50 to about 500mg/m?, preferably about 50 to about 250mg/m?2,
more preferably about 75 to about 250mg/m2, even more preferably about 75 to
about 150mg/m2,

The antibody or fragment thereof of the invention may aiso be administered
topically. By topical administration i1s meant non-systemic administration and
Includes the application of an antibody (or fragment thereof) compound of the
invention externally to the epidermis, to the buccal cavity and instillation of such an
antibody into the ear, eye and nose, and where it does not significantly enter the
biood stream. By systemic administration is meant oral, intravenous,
intraperitoneal and intramuscular administration The amount of an antibody or
fragment thereof required for therapeutic or prophylactic effect will, of course, vary
with the antibody chosen, the nature and severity of the condition being treated and
the animal undergoing treatment, and is ultimately at the discretion of the physician.
A suitable topical dose of an antibody or fragment thereof of the invention will
generally be within the range of about 1 to about 100 milligrams per kilogram body
weight daily, preferably about 0.05 to about 50, more preferably about 0.5 to about
25, even more preferably about 0.5 to about 10 milligrams per kilogram body weight
per day. Alternatively, an effective dosage may be up to about 500mg/m2.
Generally, an effective dosage 1s expected to be in the range of about 50 to about
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capsules may be coated with compounds such as glyceryl monostearate or glyceryl
distearate which delay disintegration.
Adjuvants typically include emollients, emuisifiers, thickening agents,
preservatives, bactericides and buffering agents.

Solid forms for oral administration may contain binders acceptable in
human and veterinary pharmaceutical practice, sweeteners, disintegrating agents,
diluents. flavourings, coating agents, preservatives, lubricants and/or time delay
agents.  Suitable binders inciude gum acacia, gelatine, corn starch, gum
tragacanth. sodium alginate, carboxymethylcellulose or polyethylene glycol.
Suitable sweeteners include sucrose, lactose, glucose, aspartame or saccharine.

Suitable disintegrating agents include corn  starch, methylcellulose,
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gcc gag ctc acc cag tct cca gac tcc ctg get gtg tct ctg 45 gg 8 mg
acc atc asc tgc aag tcc sac cag agt gtt tta 90 tac aac tcc aac agt aag aac
tac tta get tgg tac cag cag aaa 135 cca,gga cag cct cct aaa ctg ctc att tac
tgg gcg tct acc cgg 180 gaa tcc ggg cct gac cga ttc agt ggc agc ggg tct
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sodium chloride or talc. Suitable time delay agents include glyceryl monostearate

or glyceryl distearate.

Liquid forms for oral administration may contain, in addition to the above
agents, a liquid carrier. Suitable liquid carriers include water, oils such as olive oil,
peanut oil, sesame oil, sunflower oil, saffliower oil, arachis oil, coconut oil, liquid
paraffin, ethylene glycol, propylene glycol, polyethylene glycol, ethanol, propanol,
isopropanol, glyceral, fatty alcohols, trigtycerides or mixtures thereof.

Suspensions for oral administration may further comprise dispersing agents
and/or suspending agents. Suitable suspending agents include sodium
carboxymethylcellulose, methylceliulose, hydroxypropylmethyl-cellulose, poly-vinyl-
pyrrolidone, sodium alginate or acetyl alcohol. Suitable dispersing agents include
lecithin, polyoxyethylene esters of fatty acids such as stearic acid. polyoxyethylene
sorbitol mono- or di-oleate, -stearate or -laurate, polyoxyethylene sorbitan mono- or
di-oleate, -stearate or -laurate and the like.

The emulsions for oral administration may further comprise one or more
emulsifying agents. Suitable emulsifying agents include dispersing agents as
exemplified above or natural gums such as guar gum, gum acacia or gum
tragacanth.

For administration as an injectable solution or suspension, non-toxic
parenterally acceptable diluents or carriers can include, Ringer's solution, isotonic
saline, phosphate buffered saline, ethanol and 1,2 propylene glycol.

Further, a vaccine composition containing the recombinant polypeptide may
be prepared for use by standard methods, well known to those of ordinary skill in
the art. In one embodiment, the immunogenic peptide may be produced in a
recombinant system by expression of the polynucleotide sequence (or a fragment
thereof) in accordance with the present invention, and subsequently isolated. For
example, microbial cells containing the exogenous gene of interest may be cultured
in large volume bioreactors, then collected by centrifugation and subsequently
ruptured, for instance by high pressure homogenisation The resulting cell lysate
may be resuspended in appropriate diluent such as those descnbed herein, and
fitered to obtain an aqueous suspension of the immunogen. The recombinant
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Mar ch 1999purified via a muiltistep procedure incorporating chromatography and viral
inactivation/removal steps. For instance, the antibody may be first separated by
Protein A affinity chromatography and then treated with solvent/detergent to
inactivate any lipid enveloped viruses. Further purification, typically by anion and
cation exchange chromatography may be used to remove residual proteins,
solvents/detergents and nucleic acids. The purified antibody may be further
purified and formulated into 0.9% saline using gel filtration columns. The
formulated bulk preparation may then be sterilised and viral filtered and dispensed.
Alternatively, the antibody (or a fragment thereof) of the present invention
may be used as an idiotypic immunogen. As is known to those of skill in the art,
when used in this manner, the antibody (or a fragment thereof) of the present
invention may function as an immunogen and elicit a second antibody (Ab2) and T
cell (T;) response against idiotopes of the original antibody (Ab1). Ab2 antibodies
can bind to epitopes on the original antibody including the antigen binding site
(idiotype). The anti-idiotypic antibody, Ab2, can spontaneously induce anti-anti-
idiotypic antibodies (Ab3) as well as T cells (T3) which may recognise the same
epitope as Ab1. Since the first antibody binds both the p53 epitope and Ab2, Ab2
mimics the structure of the antigenic epitope (on p53). A proportion of Ab3
antibodies bind to the same epitope as the original antibody (Ab1), and may
augment and prolong the efficacy of the original antibody. Induction of this anti-
idiotypic network results in protection from metastases partly through the induction
of p63-specific CTLs.
Alternatively, a vaccine composition containing a peptide fragment of the
polypeptide of the present invention may be prepared by synthesis of a peptide,
using standard methods known to those In the art, such as by automated synthesis
on, for instance, an Applied Biosystems model 430A. For example, the peptide
may comprise selected amino acid regions of the CDR and/or FR of the polypeptide
of the invention. The synthetic peptide can be administered, for example, after
diluting in a 0.1M phosphate buffer (pH 7.4) to 50-500 pg/ml concentration, and
passing through a sterile 0.22 micron filter.
Alternatively, the vaccine may be a DNA based vaccine. In one aspect, the
DNA based vaccine may comprise naked DNA comprising a nucleic acid molecule
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tat tat act act ccg tac act ttt ggc 315 cag ggg acc aag ctg gag atc aag 339

18 Sept enbes &Li08d 47 thg Fost a5 séethd<drbbodimestsr af the PROGIN. <154 fragh@nivar ch
1999 <210>uyrssill> 360 <212> DNA <213> Human <400> 6 gtg cag ctg ctc gag

cag tct gga ge a tg_aa g t 45 gcc tc tg aca att tcc.tgt cag
gcc tct cga ca% 83&“?5 %S%ﬂ‘g' g'% 8@2 Bg%% A4S %@?C%gnsgetﬁ E'd%le'ga%f'(gcc cat
gga caa ggéalequlel 35 drfigedgy the Jirgfger agepndrembedimests algthegivertipn. £§ta gca aac
tac 180 gcgragmentthardol i@ 188@nag@restion¥ectodt Dydictlly A8 eIprstiod veeter 225 acg
Pac toe otl® P ByGndBioebon B ind bk BuLE ExIRB R Bolol Efeliis. 00 o
tcc tca 366uUch 135 IEpPERPe O JeDITation. < 230ROMIAANL 43N QHGICH | Teges anE2 1
<151> 19 MpradesdiRgInferhition’ sited] bugh 38%ribvedde BINAing Zids, RiMRBplieéOsies/

polyadenylation sites, and transcriptional terminator sequences.

A typical vaccination regime is to deliver the vaccine in multiple doses
generally one, two or three equal doses.

in general to induce the production of antibodies to the vaccines of the
invention, they can be oleogenous or aqueous suspensions formulated in
accordance with known methods in the art using suitable dispersing, suspension
and/or wetting agents. Examples of suitable dispersing, suspension and wetting
agents include Freund's complete/incomplete adjuvant, Montenide Marcol adjuvant
and phosphate buffered saline, and mannan.

It will be appreciated that the examples referred to above are illustrative oniy
and other suitable carriers, diluents, excipients and adjuvants known to the art may
be employed without departing from the spirit of the invention.

4, An antibody/nucleic acid based method and kit for detecting p53

The present invention also encompasses a method of detecting a p53
polypeptide in a sample, wherein the method comprises:

(a) contacting a sample with the antibody (or fragment thereof) as defined in
accordance with the sixth or seventh embodiments of the invention, and

(b) detecting the presence of the antibody (or fragment thereof) bound to a
p53 polypeptide.

Typically, altered levels of p53 polypeptide may indicate the presence or
onset of disease, wherein an example of such a disease is cancer.

Conditions for incubating an antibody (or fragment thereof) with a test
sample vary widely, depending on the format of detection used in the assay, the
detection method, and the type and nature of the antibody used. A person of
ordinary skill in the art would readily appreciate that any one of the commonly
available immunological assays could be used in performing the method of
detection. For example, these assays include: radioimmunoassays, enzyme-linked
immunosorbent assays, and/or immunoflourescent assays.

Further, the test sample used in the assay may consist of tissue, cells,
protein or membrane extracts of cells, and biological fluids. such as blood. serum,
plasma or urine.
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comprise antibody binding réagents capable of reacting with the labelled antibody
(or fragment thereof) of the present invention.
Further, the kit of the present invention, as described above in relation to
antibodies, can be readily incorporated, without the expenditure of inventive
ingenuity, into a kit for nucleic acid probes One skilled in the art would select the
nucleic acid probe from the polynucleotides of the present invention, according to
technigues known in the art as described above. Samples to be tested include but
should not be limited to RNA samples of human tissue.
Such a kit comprises at least one container means having disposed therein
the above-described nucleic acid probe. The kit may further comprise other
containers comprising one or more of the following: wash reagents and reagents
capable of detecting the presence of bound nucleic acid probe. Examples of
detection reagents include, but are not limited to radiolabelled probes, enzymatic
labelled probes (horseradish peroxidase, alkaline phosphatase), and affinity
labelled probes (biotin, avidin, or steptavidin).
In detail, a compartmentalised kit includes any kit in which reagents are
contained in separate containers. Such containers include small glass containers,
plastic containers or strips of plastic or paper. Such containers allow the efficient
transfer of reagents from one compartment to another compartment such that the
samples and reagents are not cross-contaminated and the agents or solutions of
each container can be added in a quantitative fashion from one compartment to
another. Such containers wiil include a container which will accept the test sample,
a container which contains the probe or primers used in the assay, containers
which contain wash reagents (such as phosphate buffered saline. Tris-buffers, and
like), and containers which contain the reagent detect the hybridised probe, bound
antibody. amide product, or the like.
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gene produce will be expressed.

Other methods have also been attempted for introducing DNA into larger
numbers of cells. These methods include: transfection, wherein DNA is
precipitated with CaPO, and taken into cells by pinocytosis; electroporation,
wherein cells are exposed to large voltage pulses to introduce holes into the
membrane; lipofection/liposome fusion, wherein DNA is packaged into lipophilic
vesicles which fuse with a target cell; and particle bombardment using DNA bound
to smali projectiles. Another method for introducing DNA into cells is to couple the
DNA to chemically modified proteins.

In one embodiment, an expression vector containing the polynucleotide
sequence according to the present invention is inserted into cells, the cells are
grown in vitro and then infused in large numbers into patients. Expression vectors
derived from viruses such as retroviruses, vaccinia virus, adenovirus, adeno-
associated virus, herpes viruses, several RNA viruses, or bovine papilloma virus,
may be used for delivery of the polynucieotide sequences of the invention into the
targeted cell population (eg., tumour cells) Methods which are well known to those
skilled in the art can be used to construct recombinant viral vectors containing
coding sequences. Alternatively, recombinant nucleic acid molecules encoding
protein sequences can be used as naked DNA or in reconstituted system, for
example, liposomes or other lipid systems for delivery to target cells.

It has also been shown that adenovirus proteins are capable of destabilising
endosomes and enhancing the uptake of DNA into ceils. The admixture of
adenovirus to solutions containing DNA complexes, or the binding of DNA to
polylysine covalently attached to adenovirus using protein crosslinking agents
substantially improves the uptake and expression of the recombinant gene.

The invention will now be described in greater detail by reference to specific
Examples, which should not be construed as in any way limiting on the scope
thereof.
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Immunohistochemical detection of p&3

Sections of paraffin embedded tumour tissue from each individuai were
subjected to immunohistochemical analysis of p53 as previously described (7).
Tumour tissue was considered to have accumulated mutant p53 when the average
of ten high powered fields showed greater than 5% of tumor cells with nuclear
staining. in the absence of staining in the stromal cells and normal epithelium.

Production of recombinant p53

Recombinant p53 was expressed and purified. Briefly, a cDNA clone of wild
type p53 in the expression vector pET19b was transfected into E.cofi strain BL-
21(DE3 ) (Novagene Inc. Madison, W) Protein was purified from crude bacterial
lysates using Niy* resin. p53 purity was assessed by polyacrylamide gel
electrophoresis (PAGE) and then immunobiotting. The protein concentration was
determined using the Biochonincic acid method with reference to a standard curve
generated with bovine serum albumin (BSA).

Detection of anti-p53 serum antibodies

Wells of a microtitre plate (Polysorb. Nunc, Denmark) were coated with
purified recombinant p53 (5 pg/mt in Phosphate Buffered Saline: PBS) overnight at
4°C. Coated wells were washed three times each with 200 ul of PBS and then
blocked with PBS/2% BSA for 1 hour at room temperature (RT). Patient serum
samples (n=100) were diluted 1 in 100 in PBS and then applied in duplicate to the
p53 and incubated for 1 hour at RT. Binding antibodies were detected with an
alkaline phosphatase conjugated goat anti-human IgG Fc-specific antibody (0.5
ug/ml in PBS/2% BSA: Jackson Immuno Research Lab Inc, PA, USA) The
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conjugated goat anti-mouse antibody (0.5 pg/ml in PBS/2% BSA: Jackson Immuno

Research Lab Inc).

The anti-p53 serum titre was defined as the lowest ditution of serum that
generated a signal of 3 times above background.

Library construction and biopanning

Pericolic lymph nodes were ground to a fine powder in liquid nitrogen, and
total RNA extracted using standard procedures (8). lgG1 kappa chain Fab libraries
were constructed in the MCO1 vector as described previously (9). Briefly,
immunoglobulin genes were amplified by RT-PCR using primers specific for human
kappa and IgG1 immunoglobulin genes followed by digestion with Sac1/Xba1 or
Spe1/Xho1 respectively. The products were then cloned sequentially (light chain
then heavy chain) into the phage display phagemid vector. MCO1, and the
combinatorial libraries electroporated into XL1-blue cells and packaged with helper
phage to give the primary antibody phage library.

The size of the library was calculated from a proportion of clones taken after
electroporation (n= 20 for each library) of the final heavy and light chain construct.

" A diagnostic PCR amplifying the variable region of the heavy and light chain and
BstN1 finger printing (see below) were used to calculate the number of clones with
unique heavy and light chain nserts. On this basis the total library size was
estimated.

Wells of a microtitre plate were coated with recombinant p53 as described
above. and then washed with PBS and blocked with BSA (2% v/v) /PBS. Aliquots
of the phage antibody libraries (1012 c¢fu in 100ul) were applied to each well and
incubated at room temperature for two hours. Excess phage were washed from
the plate with six washes with PBS/Tween, followed by two washes in PBS.
Adherent phage were then eluted with 100 ul of 0.1 M glycine pH 3.0 for 10 min at
room temperature, and neutralised with 1 M Tris pH 8. Eluted phage were
reamplified for the next round of panning as described previously (6) The panning
procedure was carried out five times. An aliquot was taken from the eluted output
from each round of panning and used to infect the E.coll non suppressor strain
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supernatant from the overnight cultures was assessed for anti-p53 Fabs by ELISA,

Culture supernatant was applied in duplicate to ELISA plates coated with
p53, and incubated for 2 hours at RT. After washing with PBS, 100 pi of the anti-
myc monoclonal antibody, 9E10 was added to each well (detecting the myc tag on
the C terminus of the heavy chain, 0.5 pg/ml in PBS/0.5% BSA). and incubated at
room temperature for 1 hour. The wells were again washed and HRP conjugated
goat anti-mouse (0.5 pg/ml in PBS/2% BSA: Jackson immuno Research Lab Inc)
antibody was added. After further washing , colour was developed with 100 pi of
TMB substrate (Kirkegaard and Perry Laboratories, Gaithersburg MD) and the
reaction was stopped with 50 ul of 1 M H28O04. Clones were considered positive
where the OD was more than three times the signal seen in welis not coated with
p53. In each ELISA, a negative control without 9E10 was used to detect cross
reactivity of Fab, secondary antibodies and p53.

Reactive anti-p53 Fabs were reanalysed using p53 coated at concentrations
from 10-0.015 pg/mli, or by incubating Fab with 50 pg/ml of soluble p53 for 1 hr prior
to application on the p53 coated ELISA plate (1pug/ml). To confirm that the light
chain was involved in binding to p53 the ELISA was.repeated using a biotinylated
goat anti-human kappa specific antibody (0.2 pg/ml in PBS/2% BSA: Rockland,
Gilbertsville, PA) followed by HRP conjugated streptavidin (0.05 pug/ml in PBS/2%
BSA: DAKO Corp).

The cross reactivity of Fabs with other antigens was assessed by ELISA
using a similar method to that described for p53. The following antigens and
concentrations were used; insulin (5ug/mi), ErbB2 extracellular domain (5ug/ml; gift
from Ruth Lyons, Garvan Institute. Sydney . Australia), Muc1 (Sug/mi; gift Dr lan
McKenzie. Austin Research Institute, Melbourne , Australia). and CEA (5ug/mi;
extracted from tissue as described by Matsuoka et al 1991), tetanus toxoid (1ug/ml;
CSL, Melbourne, Australia), BSA (1ug/ml: Sigma-Aldrich, Castle Hill, Australia) and
keyhole limpet haemocyanin (1pg/ml; Sigma-Aldrich)

Analysis of Fab reactivity by immunoprecipitation
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four times with PBS, and subject to 10% PAGE under denaturing and reduced
conditions. Proteins were transferred to PVDF membrane by electroblotting,
blocked with 10% skim milk powder and probed with a goat anti-p53 antibody
specific for the N terminal region of the protein (Santa Cruz Biotech., Santa Cruz,
CA). This was followed by a donkey anti-goat-HRP antibody (Jackson immuno
Research Lab Inc), and then the blots were developed using chemiluminescent
substrate (DuPont NEN, North Sydney, Australia). A negative Fab control (Fab
specific for tetanus toxoid), and a Protein A sepharose and extract only control,
were included in each experiment as negative controls.

Epitope mapping

A set of deletion mutants derived from human p53 were used in epitope
mapping. The deletion mutants used were Hup53, 3M (residues 1-393), 3R (1-
223), 4U (1-108), 11 (27-393) and 18 (44-393) as described by (10). Briefly cultures
of E.coli (BI21 DE3)) containing the constructs were grow to OD 0.8. The cells
were lysed in bacterial lysis buffer (50 mM Tris pH 7.5, 10 mM EDTA, 50 mM NaCl,
1% NP-40 and 1 mM PMSF) and 50ul of the lysate were subject to PAGE and
electroblotting as described above. Bactenal expressed Fab was incubated with
the membrane for 1 hour at RT and then washed with PBS. Bound Fab was
detected with 9E10 and HRP-conjugated goat anti-mouse. Negative controls were
as described above.

Sequence analysis

The variable region of selected clones was sequenced using a cycle
sequencing kit according to the manufacturers specifications (Promega, Madison,
WI).  Miniprep DNA was prepared by alkaline lysis and both strands of DNA
sequenced using primers outside the variable region. The primers used for
sequencing the light chain were 5-AA GAC AGC TAT CGC GAT T (OmpA leader
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342 <212> DNA <213> Human <400> 22 gtg cag ctg ctc gag cag tct ggg get gag

gtg aag agg cct ggg 45 gcc tcg gtg aca att tcc tgc cag gcc tc gggﬁaz%g
ttc agc 90 ggc cag tat att cat tgg gtg cga cag gcc cet gga ca t

gag tgg atg gga ata atc aat cct agt ggt gga agt gca aac tac 180 gcg ccg aaa
ttc aag ggc aga etc acc atg tcc agg gac tcg tcc 225 acg gac aca gtt tac atg
acc ttg acc agc ctg aca tcc gaa gac 27@3%acg gce gtc tat tac tgc ctt tta cag
gcc ctg aaaeqaéndeggn@@bABGM@O@g@A&@G'&@@G@ Gtendyofche kappaceonsthpt 18
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cag cag aa%v&%l@%gélﬂ% tRgeldsl afdCl @Ads GkBgCttheé BNA ploi%luéﬂﬁeﬂ%hck@%e acc cgg

18Q gaa tcc a aq ttc agt ggc agc ggg tct ggg aca 225 gat ttc
act ctc ac@g b%cecseé‘é'gn%‘? éatg% gaa gait5 %tg gca 270 gtt tat tac tgt cag

caa tat ttt agtUsthg teednethed &€ hﬁt‘@ ag@&é@@ By thegtiequency gf replasemeat at ¢ aaa
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March 1999 ?cﬁ%?ec?ébwﬁlzjr&spe%fqo |?sl?c?osQQP‘g§aW]r3hneHldgﬁg. <‘mg>p|%éaf)iiity that
replacement mutations were occurring at a frequency above or below the expected
random frequency was calculated in a binomial distribution model, using the
expected number of R mutations in the germline gene, the actual number of
observed R mutations in the Fab sequences, and the probability of R mutations
localising to the CDR or FRs (11). Amino acids from 1-94 of the heavy chain and 1-
95 for the light chain were used for the analysis of R mutations. Amino acid
residues occurring as a result of primer sequence in the FR1 region were excluded
from the analysis. A p value of less than 0.05 indicated that the R mutations had
occurred in a non-random fashion.

Fab purification

Soluble Fab was precipitated with ammonium sulphate (35% (w/v) final),
resuspended in 5 ml of PBS and then purified by IMAC affinity chromatography.
Eluted fractions containing Fab were pooled and then fractionated by size exclusion
chromatography (Superdex 200 Pharmacia) in HBS buffer (0.01 M HEPES pH 7.4,
0.15 M NaCl, 3 mM EDTA and 0.005% NP 40). Punty was assessed by PAGE and
silver staining.

BlAcore analysis of selected Fabs

Recombinant p53 was coupled to a CM5 chip using standard amine
immobilisation  protocols. The chip was activated using 50 mM N-
hydroxysuccinimide and 200 mM N-(dimethyiaminopropyl)-N'-ethyicarbodimide.
Recombinant p53 at 100 pg/ml in PBS diluted 1 in 10 in sodium acetate (1 M, pH
4.8) was injected at a flow rate of 10 u/min No greater than 400 RU were coupled
to the chip for affinity analysis.

All measurements were carried out in HBS buffer. For the analysis of
affinity, concentrations of Fab ranging from 10-200 nM were injected for 90 sec at a
flow rate of 30 pl/min over 2 flow cells, one with coupled P53 and the other without.
Dissociation was measured over 90 sec by the injection of HBS buffer. The chip
was regenerated with 20 pl of 1 M glycine pH 2 at 30 pl/min flow rate, The RU of



gtg cag ctg ctc gag cag tct ggg get gaa atg aag agg cct ggg 45 gcc tcg gtg
acg att tcc tgt cag gcc tct cga caa acc ttc agc 90 ggc cag tat ata cac tgg

gtg cga cag gcc cct gga caa ggg ctt 135 gag tgg atg gga gtg att @Sﬁ??@@;
ggt gga agc gca aac tac 180 gcg ccg agt ttc cag ggc aga ctc ag c

gac gcg tcc 225 acg aac aca gtg tac atg aaa ttg agc agc ctg aca tcc gaa gac
270 acg gcc gtg tat tac tgt ctt tca cag gcc ctg aag tat tgg ggc 315 cag gga
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antibody libraries from each of the constructed individuals, together with clinical

data, serum and reactivity against full length p53 is shown in Table 1.

Anti-p53 Fab selection

Each antibody library was subjected to five rounds of panning against
recombinant p53. A 20-100 foid increase in the number of eluted phage were
observed in rounds 4 and 5.

No Fabs with reactivity against p53 were identified from 32 phage clones
Isolated from each library after each of the first three rounds of panning (total
number of clones analysed = 960) The library from patient 163 was found to have
1/32 p53 reactive clones from round 4 and 42/128 p53 reactive clones from round
five. No positive clones from rounds four or five (96 clones analysed from output
phage) were identified from patient antibody libraries 100,107,148, 357 or 790 (192
phage clones analysed from each library).

The 43 p53 reactive clones isolated from library 163 were analysed by
restriction enzyme digestion and five clones were eliminated from further analysis
on the basis of lacking a heavy chain of the correct size. All clones had light chain
inserts of the expected size. The remaining 38 clones were DNA fingerprinted from
variable region PCR products using the frequent cutting restriction enzyme BstN1.
This allowed the identification of four unique heavy chain BstN1 profiles which
paired with five unique light chain profiles. giving a total of 14 clones with unique
heavy and light chain combinations (results not shown). Four clones with unique
heavy chain were epitope mapped and analysed for reactivity against recombinant
P53, cell line derived p53. as well as for cross reactivity with other antigens (clones
163.1, 163.5, 163.17, 163.24). The nucleotide sequence of the 14 clones with



<210>27<211>339<212>DNA<213>Human <400> 2T gcg gcc gag ctc acc cag tet cca
gac tcc ctg get gtg tct ctg..45 ggc gag agg gcc acc atc aac tgc aag tcc agc

cag agt gtt tta 90 tac agc tcc aac aat aag aac tac tta get t t g
aaa 135 cca gga cag cct cct aag ctg ctc att tac tgg gca tct ‘Ea SEFMaa
tcc ggg gtc cct gac cga ttc agt ggc agc ggg tct ggg aca 22S gat ttc act ctc
acc atc agc agc ctg cag get gaa gat gtg gca 270 gtt tat tac tgt cag caa tat

tat agt act ccg tac act ttt ggc 315 cdg ggg acc aag ctg gag atc aag 339
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Western analysis (Figure 3a). The Fabs were able to detect p53 in the lysate but

didn't appear to react with other proteins. In addition it was found that each of the

Fabs were able to immunoprecipitate mutant p53 from the human colorectal cancer

cell line HT-29 (Figure 3b).

Epitope Mapping

Epitope mapping of the Fab clones 163.1,5,17 and 24 showed that all were
reactive with full length Hup53, and deletion constructs 3M, 3R, 4U and 11. None
of the clones were reactive with the 18 construct (residues 44-393), indicating that
the Fabs were reactive with an epitope between residues 27 and 44 (inclusive) of
human p53 .

Affinity analysis

The dissociation constants for the antibodies 163.1, 5, 17 and 24 were
1.19*10-8, 1.5*10-8, 1.57*10-8 and 1.38*10-8 respectively. The y2 value were all

less than 1 when using the model for 1:1 interaction with a drifting baseline.

Sequence analysis

For each of the 14 clones the closest germ line gene match and the percent
nucleotide difference from this gene is shown in Table II. A comparison of the
variable region of the 14 Fab clones showed that all the clones had greater than
95% homology with each other and appeared to have the same V gene D gene and
J gene combination (Table 1l) The V region of these clones consisted of the V
gene DP-7 (VH1-46) from the VH1 gene family, and the J gene, JH 4b. No D
segment gene could be assigned to these clones with confidence due to the lack of
homology with known D gene sequences, although all clones had a similar D
regions. All the heavy chains of these 14 clones had extensive mutations
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1999 <210>30<211 >354<212>DNA<213>Human <400> 30 gtg cag ctg ctc gag tct
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gga ttc ccc ttt ggt gat 90 tct get atg acc tgg ttc cgc csg ge!gﬁﬁgﬁpgﬂﬁ
a a

ggg ctg gag 135 tgg gtg ggt ttc att aga agc aaa get tat ggt g
180 tac gcc gcg tct atg aaa ggc aga gtt acc atc tca aga gat gat 225 gcc aaa
agt atc gcc tat ctg cac atg agc aga ct{§ aag atc gag 270 gac aca gcc gtt tat
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Ao, 3 Aty AR S 0 48 A A
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Leu u xle Lys 110

Mutation analysis

The deduced amino acid sequences from the 14 clones was used to deduce

the replacement and silent mutations within FR and CDR regions (Figure 4), and

these values used to calculate the probability that replacement mutations in FR or

CDR were not random. Random mutations, either replacement or silent, occur

evenly throughout a given sequence, while antigen driven responses are often

localised and result n a higher or lower proportion of replacement mutations

depending on the selection pressures defined by antigen selection (11). The

probability that the mutations in the FR and CDR regions arose as a result of

antigen driven selection is shown in Table lIl.

All the heavy chains derived from the DP-7 V gene, had p values less than

0.05 as a result of a lower proportion of replacement mutations in the FR than was

expected. This suggests antigen-driven B cell selection, with suppression of

replacement mutation in the FR. In contrast, the R mutations in the CDR region of

the same clones was no greater than may be expected at random. Analysis of the

matched light chain sequences showed that only clones 163.16 and 163.23 had

significantly different number of R mutations. In these instances the pattern

mirrored the heavy chain with negative selection occutring in the FR but no clear

evidence of antigen driven selection in the COR1 and CDR2 regions.

Discussion

In this study, combinatorial antibody gene libraries and phage display have
been used to isolate high affinity human Fab fragments with specificity for the p53
tumour suppressor gene product. The isolated Fabs bound to the amino terminal
region of p53 between residues 27 and 44, and were reactive with both
recombinant p53, and with mutant p53 immunoprecipitated from colorectal cancer
cells. This study represents the first report of the isolation of anti-p53 antibodies
from an individual with a demonstrable antibody response to p53. As such, it
provides important information on the gene usage and epitope specificity of the
immune response to p53 seen in humans with malignancy. It also provides a
reproducible strategy for the exploitation of these as useful iImmunotherapeutic
agents.
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Leu A n Al g8 ddidteA8Pt¥idurAsMce it was considered that this tissue was more likely to
represent an enriched source of anti-p53 antibodies. in order to further increase the
likelihood of isolating specific Fabs, we selected individuals with a demonstrable
IgG1 response to p53 protein or a portion thereof. In this regard, it is of note that all
those Fabs with high affinity for p53 were derived from the individual with the
highest serum antibody titre against p53, and that no antibodies were isolated from
the one individual without a demonstrable serum response.

This study has, for the first time, provided an opporiunity to examine the
genetic structure of naturally occurring p53 antibodies, and to draw inferences from
that structure regarding the nature of the immune response that produced them.

Nucleotide sequencing showed that the V genes of the p53 Fabs had
undergone extensive mutation (14-18.5%), a finding that was highly unlikely to be
explained on the basis of Tth (polymerase) induced errors (12). In fact, this
frequency of V gene mutations is higher than that reported for class switched
germinal centre and memory B cells (up to 4%), and strongly supports that the
isolated antibodies reflect the occurrence of a specific antigen-driven humoral
immune response in these individuals. The particularly high mutation frequency
may reflect the chronic nature of antigen exposure in individuals with malignancy.
While the mechanism of p53 presentation to the immune system remains uncertain,
it 1s clear that the process can deveiop early in the process of tumor development.
For instance, serum p53 antibodies have been reported in smokers several years
prior to the detection of the malignancy (13). This suggests that antigenic p53 may
be presented to the immune system throughout the course of the disease, and that
this continual exposure may be responsible for the extensive somatic mutation rate
in the V genes.

Statistical analysis of the frequency of replacement mutations in the V genes
provides further evidence to support the contention that the isolated Fabs arose as
a result of antigen-driven selection. Negative selection for the replacement
mutations was seen in the framework regions of VH1 family antibodies, and their
positive selection in CDR1 and 2 of clone 163.17, are typical features of affinity
matured antibodies.

The structural features of the Fabs, and the inferences drawn from them, are
supported by affinity analysis using surface plasmon resonance. The isolated Fabs
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site for interaction with transcription machinery, as well as viral proteins (15). To

date. most polyclonal serum antibodies and murine monocionals against p53 have
been shown to bind to a narrow range of immunodominant epitopes that span
residues in the N-terminal region (10-25. 40-50), the central region (120-130, 205-
215, 285-295) and the C-terminal region (345-393). This study demonstrates that
lymphocytes from individuals with cancer represent a unique and valuable source
of such antibodies, and outlines strategies for the successful exploitation of this
important resource.

Example 2
Isolation and characterisation of anti-p53 antibodies to the central domain of
p53
Materials & Methods
Purification of p53 central and carboxy terminal domain

The central carboxy terminal domains of whole p53 (central domain,
residues 95-298; carboxy terminal domain, 283-393) was amplified from wild type
p53 sequence by PCR using p53 specific primers (central forward, 5'-
ggccccatatgtcttetgteccttcccag; central reverse, 5'-agtcatatgtcacagctcgtggtcaggete;
carboxy forward, 5'-gagaccatatgacagaggaacagaatctc; carboxy reverse, 5'-
agtcatatgtcagtctgagtcaggeec). The PCR products were digested with Nde1 and
cloned into the Nde1 site of the bacterial expression vector pET19b (Novagene).
The central and carboky terminal domains were expressed and purified as
described for whole p53.

Purified central domain and carboxy terminai domain protein was used for
the identification of colorectal cancer patients with central or carboxy terminal
domain specific serum antibodies, the biopanning of Fab antibody, and the
detection of soluble central domain reactive Fabs. The protocols to do this are
essentially the same as those described in Example 1, except the central domain or
carboxy terminal domain was coated onto the wells of microtitre plates at 2ug/ml in
PBS.

The antigens used in the cross reactivity ELISA were coated at the same
concentrations as described above (Example 1) except for the carboxy terminal
domain of the p53 which was coated at 2 ug/ml in carconate buffer and early
pregnancy factor (EPF) which was coated at 2 ug/mt in PBS.
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temperature. Following this, the membrane was washed three times in PBS (10
minutes each wash), incubated for one hour with alkaline phosphatase goat anti-
mouse or alkaline phosphatase goat anti human, Fab specific (0.1 pyg/ml in 10%
skim milk powder/PBS) and then washed three time with PBS. The membrane was
equilibrated with carbonate buffer for five minutes prior to the addition of an alkaline
phosphatase substrate solution (NBT [0.3 ug/mi], BCIP [0.15 pg/ml] in carbonate
buffer pH 9.6).

Resuits

Isolation of central domain reactive clones

Five rounds of biopanning were performed against pure p53 central domain
protein. The soluble Fab from clones taken from the final round of panning (n=88)
were assessed for reactivity to the protein by ELISA. It was found that a single
clone (1159.8) was reactive to the central domain and to whole p53 (Figure 11).
Further analysis revealed that 1159.8 did not react with a range of other antigens
including tumour antigens, self proteins, foreign proteins and haptens and confirms
this clones specificity to central domain of p53 (Figure 12).

The ability of the clone to bind to whole p53 and the central domain was also
assessed by immunoblot (Figure 13). it was shown that 1159.8 bound tc whole
p53 and central domain in a simitar manner to the murine monoclonal antibodies
DO7 and Pab 240. These murine monoclonal antibodies are specific for the amino
terminal and central domains of p53 respectively. No central domain reactivity was
observed with the amino terminal reactive Fab clone, 163.1, confirming the
specificity of 1159.8 to this domain. The nucieotide sequence and the deduced
amino acid sequence of clone 1159.8 can be found in SEQ ID No 29 and 30 for
1159.8 light chain variable sequence and 1159.8 heavy chain variable sequence,
respectively.

Exampie 3 — Mammalian Expression Vector
Construction of MCO1
Equal concentrations (1ug) of two synthetic oligonucieotides, 99mer (sense: CT
AGT GGC CAG GCC GGC CAG GAA CAA AAA CTC ATC TCA GAA GAG GAT
CTG AAT GGG GCC GCA TAG TTC CCC GGG GCT GCT CAC TAT ACG CGC
CAG GAG G ) and 91mer (antisense: CTG GCG CGT ATA GTG AGC AGC CCC
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Pro Qu Ser Leu Ala Val Sex Leu 1 5 10 15 Ay GQu Arg Ala Thr Ile Asn Cys
Lys Ser Ser G n Ser Val Leu 20 25 30 Tyr Ser Ser Asn Asn Lye a?EPLz g
Ala Trp Tyr Gn A@n Lys 35 40 ' 45 Pro Ay An Pro Pro Lys Leu Fe Qg
Trp Ala Ser Thr Arg 50 55 60 Gu Ser Ay Val Pro Asp Arg Phe Ser Ay Ser
Ay Ser Ay Thr 65 70 75 Aep Phe Thr Leu Thr Ile Ser Ser Lau An Ala Gu
Asp Val Ala BO A5 90 Val Tyr Tyr Cys Gh A n Tyr Phe Ser Thr Pro Leu Thr
Phe Gy 95GGI@GI£0G5CGA/TGQ/GG0 COsAVEICAB ATC €T6/8TCIDGA GAS GeeptEnber 2003
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Ay Thr Legh¥adoubleastiide®adligSfiicléotide was then ligated into phosphatase-treated,

Spel/BstXt digested NPC3, and the construct was transformed into

electrocompetent XL1-Blue E. coli cells (Stratagene). Clones containing the

synthetic oligonucieotide cassette were then identified by restriction enzyme

analysis (MCO1 contains a Smal site which is not present in NPC3), and by

nucleotide sequencing (Sanger).

Example 4
Construction of whole antibody

Materials & Methods

The strategy for cloning and production of whole antibody is shown in Figure
5. The heavy and light chain variable regions from selected Fab clones were
amplified by PCR using a touch down protocol. A typical reaction included template
DNA (100 ng), 50 pmol each PCR primer (heavy chain primers, p53Vhfor- 5'-ata gtt
gcg gcc get gtg cag ctg ctc gag and p53Vhrev 5'-agt ttc act agt tga gga gac ggc;
light chain primers, p53Vkfor 5'-tta cat gtc gac gcg gecc gag ctc acc and
p53Vkrev:5'-ccc tgg ttc gac ctt tag ttt aga tct act gat), 1.5 mM MgClz, 200 pM
dNTP's, 0.12 U Pfu polymerase in a volume of 50 ul. The conditions for the PCR
were 94°C for 4 minutes and then 2 cycles of 94°C (denaturing) for 30s, 65°C for 1
minute (primer annealing), 72°C for 90 seconds (primer extension). An additional
20 cycles were then carried out under the same conditions except that the
annealing step was reduced by 0.5°C with each successive round. A final 10 PCR
cycles were then performed with an annealing temperature of 55°C.

The heavy and light PCR products were electrophoresed on 0.8% (w/v)
Nusieve agarose, purified using Qiaquick DNA purification columns (Qiagen) and
digested with appropriate restriction endonucleases (heavy chain, Not 1 and Spe 1;
hght chain, Sal/ 1 and Xba 1). The purified heavy chain was then cloned into the
heavy chain expression vector pG1D105. and the light chain into the light chain
expression vector pKN101 (Figure 5). The sequence of individual heavy and light
chamn clones was determined by cycle sequencing according to the manufacturer's
specifications (Promega). Selected heavy and light chain clones were grown in
XL1-blue E.coli. the plasmid extracted by alkaiine lysis and then double purified by
CsCl gradient centrifugation.
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and allowed to mix for 10 minutes at room temperature. The Fugene/DNA mix was
added dropwise to the media and cells, and then incubated overnight.
Transfected cells were passaged into CHO-S-SFM-Il containing
methotrexate (5 nM) and G418 (500 ug/ml) and pools of transfectants which
expressed antibody were subsequently plated at a cell concentration of 0.5
cells/well. The concentration of methotrexate was increased with each passage (5-
50 nM) and the level of G418 was gradually removed from the culture media over
the same period of time. Specific clones were expanded and then subjected to
another round of cloning at 0.5 cells/well to ensure that a clonal popuiation of cells
was generated. The clones selected for the production of whole anti-p53 antibody
(A1, B4) were maintained in media without G418 or methotrexate.

Whole antibody production and purification

Selected cell lines were cultured in cell culture and spinner flasks (1x109-
2x108 cells/ml) over 5 to 10 days, the culture media and cells were then
centrifuged. firstly at 1200 g to remove most cells and then again for 15 minutes at
4000 g to remove other cellular debris.

Antibody was purified from the culture supernatant using Protein A affinity
chromatography. In brief, a column containing 1 ml of Protein A (BioRad AffiPrep
Protein A resin) was equilibrated with 50 mi of PBS and the supernatant run over
the column under gravity The resin was then washed with 10 ml PBS under
gravity. The antibody was eluted with 10 ml of 0.1 M glycine/0.2 M NaCl pH 3 and
collected into 0.5 ml fractions, each of which was adjusted to pH 7 with 50 ul of 1M
Tris HCI, pH 8. Purified antibody was used for all antibody characterisation.

Purified whole antibody was detected and quantified using an anti-human
antibody capture ELISA. Wells of microtitre plate were coated with 100 pl of a goat
anti-human 1gG Fc specific antibody (1.8 yg/mi in 0.1M NaHCO3/0.1% Bronidox)
overnight at 4°C. The wells were then washed with 200 yl of PBS/0.05%
Tween/0.1% Bronidox three times, and blocked with PBS/1% skim milk/0.5%
BSA/0.1% Bronidox for 1 hour at 37°C. Serial dilutions of human antibody (1:2 to
1:2000) were applied to the wells and incubated for 1 hour 37°C. The wells were
then washed three times with PBS/0.05% Tween/0.1% Bronidox and the wells
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approximately 20 minutes and the absorbance read at 410 nm. The concentration
of antibody was calculated by comparing the absorbance value of the unknown to a
standard curve that was generated using a positive control IgG1 antibody (The

Binding Site, UK) diluted at concentrations ranging from 65-0.4 ng/ml.
Characterisation of whole antibody
ELISA analysis of anti-p53 antibodies

Purified p53 (100 pl at 2 pg/ml in PBS), the central domain of p53 (100 pl at
2ug/ml in PBS) and C-terminal domain (100p! at 2pg/mt in carbonate buffer) were
coated onto wells of a microtitre plate overnight at 4°C. Wells were washed three
times with 200 pl of PBS and then 100 pl of purified antibody was applied in
duplicate and incubated for 2 hours at room temperature. After washing with PBS,
100 pl of HRP conjugated goat anti-human (0.5 pg/mi in PBS/2% BSA: Jackson
Immuno Research Lab Inc) antibody was added. After further washing, colour was
developed with 100 yl of TMB substrate (Kirkegaard and Perry Laboratories,
Gaithersburg MD) and the reaction was stopped with 50 pf of 1 M HSO4. The
monoclonal antibody DO7 (0.1 pg/ml) was used as a positive control under similar
conditions except this antibody was detect with a HRP conjugated goat anti-mouse
(0.5 pyg/mi in PBS/2% BSA: Jackson Immuno Research Lab Inc).

The reactivity of p53 antibodies with other antigens was assessed by ELISA
using a similar method to that described above for p63. The following antigens and
concentrations were used In coating of wells; insulin (5pg/ml), erbB2 extracellular
domain (2ug/ml), CEA (1 pg/mi), BSA (20 pg/mb Sigma-Aldrich, Castlehill,
Australia), keyhole limpet haemocyanin (1pg/mi; Sigma-Aldrich), BSM (10
Hg/mi;Sigma-Aldrich, Castlehill, Australia), hen egg white lysozyme (10
pg/ml;Sigma-Aldrich, Castlehill, Australia) and early pregnancy factor (10 pg/mi).

Epitope analysis
Construction of p563 gene-fragment libraries

The p53 gene was PCR amplified from the pET19b/p53 construct (7), run on
a 0.8 % Nusieve gel and purified using Qiaquick DNA purification columns. The
gene fragment was digested with DNase | (0.5 U/mi) and p53 gene fragments
between 100-300 base pairs were gel-purified and end-repaired using T, DNA
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and MCO235 (5'-atatccagcagetggeggty). The PCR reaction was performed using a

Perkin Elmer GeneAmp PCR System 9600 starting with 94°C for 5 minutes,

followed by 35 cycles of amplification at 94°C for 1 minutes, 60°C for 30 s, 72°C for

30 s and then a final incubation at 72°C for 10 minutes. The PCR amplified

fragments were gel purified, digested with Pfl Ml (5u/ug of DNA) and were ligated to

Sfi 1 (5u/ug DNA) digested fUSES vector DNA (17) The ligation mixture was

electrotransformed into MC1061 using Bio-Rad Gene Pulser. To determine the

library size, aliquots of 1 and 10 pl of the culture were piated on Luria broth agar

plate containing tetracycline (20pg/ml) and streptomycin (50 pg/ml). The remaining

culture was grown overnight in 400 ml 2YT supplemented with tetracycline

(20ug/mi) and streptomycin (50 pg/ml). Phage were purified and titred as described

by Smith (18).

Affinity selection of p53 gene fragment libraries

Wells of a microtitre plate were coated overnight at 4°C with 100 pl of anti-
* p53 antibody (10 pg/ml)y in PBS. The solution was removed, the well washed 3
times with 0.05 % Tween/PBS, and then blocked with PBS containing 0.05 %
Tween and 2 % skim milk at 37°C for 1 hour. p53 gene fragment libraries diluted to
10" TU/100 ul in PBS containing 0.05% Tween and 2 % skim milk were added and
the plate was incubated at 37°C for 1 hour Unbound phage were removed by
washing five times in 0.05 % Tween/PBS and five times in PBS/0.5 % Tween.
Bound phage were eluted for 10 minutes with 100 ul of 0.1 M glycine, pH 3.0 at
room temperature and the eluate was immediately neutralised with 10 il of 1M Tris-
HCI, pH 9.5. The neutralised phage solution was used to infect 1 ml of mid-log
K91Kan culture for 15 minutes at 37°C. The culture was incubated for another 30
minutes at 37°C in 10 ml 2YT containing tetracyciine (0.2 pg/ml). Aliquots of 100, 1
and 0.01 ul of culfure were plated onto Lurna broth agar plate containing tetracycline
(20pg/ml) and kamamycin (100ug/mi) to determine the colony forming units of each
aliquot and the affer infection titre. The remaining infected culture was added to 100
mi of 2YT contaihing tetracycline (20pg/ml) and kanamycin (100ug/ml) and then
incubated overnight with shaking to amplify the library. Phage were precipitated and
were used for tr
performed.

e second round of panning. Three rounds of panning were
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was developed with 100 ul of TMB substrate (Kirkege_zard and Perry Laboratories,
Gaithersburg MD) and the reaction was stopped with 50 pl of 1 M HaSO4.

Immunoprecipitation

The following cell lines were used for immunoprecipitation: HT29 (human
colorectal cancer cell line with mutant p53). MCF-7 (breast cancer celi line with wild
type p53) and MethA (mouse tumour cell line with mutant p53). Approximately 107
cells were lysed in TNES buffer (50 mM Tris pH 7.5, 2 mM EDTA, 100 mM NaCl,
1% Nonidet P40, protease inhibitor cocktail (Boehringer Mannheim) and 1 mM
PMSF), and then cell debris was removed by centrifugation at 10000 g for 10
minutes. Approximately 250 ug of total protein from the cell lysate was used in each
immunoprecipitation. Either the monoclonal antibody DO7 (0.5 pg) or the whole
anti-p53 antibody (approximately 1pg/ml) was added to the lysate and incubated for
one hour at 4°C. At this point 20 pl (packed volume) of protein A-sepharose
(Zymed Laboratories Inc.) was added to all tubes and incubated for a further one
hour at 4°C. The protein A sepharose was washed four times with PBS, and
subject to 10% SDS PAGE under denaturing and reduced conditions. Proteins
were transferred to PVDF membrane by electrobiotting, blocked with 10% skim milk
powder and probed with a goat anti-human p53 antibody spécific for the N-terminal
region of the protein (0.2 yg/ml). This was followed by four washes with PBS, one
hour incubation with a HRP conjugated donkey anti-goat- antibody (0.2 pg/ml) and
four more washes with PBS. The blots were developed using chemiluminescence
substrate (DuPont NEN). Protein A sepharose alone, and extract alone were each
included in all experiments as negative controls.

Immunohistochemistry

4 pm paraffin sections of colorectal tumour tissue were dewaxed and
rehydrated, treated with 3% (v/v) hydrogen peroxide for 5 minutes, and then
microwaved in 0.01 M citrate buffer pH 6.0 for 10 minutes. The sections were then
blocked with normal rabbit serum (1:5 in 2% BSA/TBS) for 20 minutes before
incubating for one hour with either the whole anti-p53 antibody (C4B4) or the
monoclonal antibody DO7 (both diluted to 2.5 pg/ml in 2% BSA/TBS). The bound
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The variable region genes cloned into the expression vectors pKN100 and

pG1D102 were sequenced and shown to have the same sequence as the parent

Fab clones CHO cells were successfully transfected with the vectors and two

clones, C4B4 and C4A1 from the pools of transfectants. When analysed by ELISA,

the antibodies from both clones were shown to react with whole p53 but not the

central or C-terminal domains of the protein, indicating that they were reactive with

the amino terminal region alone. The antibody from clone C4B4 was purified using

protein A chromatography and analysed by SDS PAGE under reduced and non-

reduced conditions and shown to produce a whole antibody with heavy and light

chains of the correct size (Figure 6). Purified antibody was assessed by ELISA for

cross reactivity with a range of antigens including haptens, self antigens and

tumour antigens. It was found that the antibody C4B4 bound to whole p53 but not to

the other antigens used in the assay (Figure 7). The antibody production from

C4B4 was higher than that obtained from C4A1, therefore this clone was subjected

to a final round of cloning to produce the clone referred to as C4B4G4.

Immunoprecipitation

The human cell lines.HT29 and MCF-7, and the mouse cell line MethA were
used to assess the reactivity of the whoie antibody to p53 derived from eukaryotic
cells. It was shown that C4B4 was able to immunoprecipitate wild and mutant
human p53 and mutant murine p53 in the same manner as the p53 monoclonal
antibody DO7 (Figure 8).

Epitope Analysis

The p53 gene fragment library was subjected to 3 rounds of pannning
against purified C4B4 anttbody. Analysis of phage clones from rounds two and
three for reactivity to the C4B4 showed that 15/22 clones in round two and 19/22
from round three bound to the antibody. Sequence analysis of the reactive clones
showed that they all contained the fragment of p53 containing amino acid residues
from 40-54 (Figure 9). When compared to the epitope defined in experiments using
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Tyr A n G turhgar téSes afy matched normal tissue from individuals with colorectal cancer. It

was demonstrated that the antibody was reactive specifically with tumour cells and
that it had a nuclear staining pattern similar to the positive control antibody DO7
(Figure 10).

Example 5 — p53 Detection Systems

The antibody or a fragment thereof of the present invention may be used for
the detection of polypeptides encoded by the p53 gene in vertebrates, in normal
and in disease states. For example. the antibody may be used to capture p53
protein from patient sample in the following manner

The anti-p53 antibody or fragment thereof, such as anti-p53 Fab, is coated
onto an appropriate surface (eg., ELISA plate, Polysorb-immuno plate (NUNC,
Denmark) using a solution of about 2ug/ml. This is then blocked with bovine serum
albumin (BSA) at a concentration of about 2% (w/v) before the surface is washed
with phosphate buffered saline (PBS). The patient sample is added and incubated
for an appropriate length of time before being removed and the surface again
washed with PBS. A p53 specific polycional antibody conjugated to a reporter
molecule (eg., alkaline phosphatase, horse radish peroxidase, FITC) is then added
before the surface is again washed with PBS or other buffer. A substrate (eg., 5-
bromo-4-chloro-3-indolyl phosphate (BCIP) with nitro blue tetrazolium (NBT),
3.3'.5.5'-tetramethylbenzidine dichloride (TMB)) appropriate for the reporter
molecule is then added in order to visualise and, if necessary, quantitate bound p53
protein.

Example 6 - Pharmaceutical Formulations

While it is of course possible for an antibody or fragment thereof of the
present invention to be administered alone, it is preferable that it be administered
as a pharmaceutical formulation. The active ingredient may comprise, for topical
administration, from 0.001% to 10% by weight, eg., from 1% to 5% by weight of the
formulation, although it may comprise as much as 10% by weight but preferably not
in excess of 5% by weight. and more preferably from 0.1% to 1% by weight of the
formulation.

The topical formulations of the present invention, comprise an active
ingredient together with one or more acceptable carriers, and optionally any other
therapeutic ingredients. The carriers must be "acceptable” in terms of being

fi rRrsestiens Af a Trp



3540Pro Ay An Pro Pro Lya Leu Leulle Tyr Trp Ala 9er Thr Arg 6050553 u
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Drops according to the present invention may comprise sterile aqueous or
oily solutions or suspensions. These may be prepared by dissolving the active
ingredient in a aqueous solution of a bactericidal and/or fungicidal agent and/or any
other suitable preservative, and optionally including a surface active agent. The
resulting solution may then be clarified by filtration, transferred to a suitable
container and sterilised.  Sterilisation may be achieved by: autoclaving or
maintaining at 90°C-100°C for half an hour, or by filtration, followed by transfer to a
container by an aseptic technique. Examples of bactericidal and fungicidal agents
suitable for inciusion in the drops are phenylmercuric nitrate or acetate (0.002%),
benzalkonium chloride (0.01%) and chlorhexidine acetate (0.01%). Suitable
solvents for the preparation of an oily solution include glycerol, diluted alcohol and
propylene glycol.

Lotions according to the present invention include those suitable for
application to the skin or eye. An eye lotion may comprise a sterile aqueous
solution optionally containing a bactericide and may be prepared by methods
similar to those described above in relation to the preparation of drops. Lotions or
liniments for application to the skin may also include an agent to hasten drying and
to cool the skin, such as an alcohol or acetone, and/or a moisturiser such as
glycerol, or oil such as castor oil or arachis oil.

Creams, ointments or pastes according to the present invention are semi-
solid formulations of the active ingredient for external application. They may be
made by mixing the active ingredient in finely-divided or powdered form, alone or in
solution or suspension in an aqueous or non-aqueous fluid, with a greasy or non-
greasy basis. The basis may comprise hydrocarbons such as hard, soft or liquid
paraffin, glycerol, beeswax. a metallic soap; a mucilage; an oil of natural origin such
as almond., corn, arachis. castor or olive oil; wool fat or its derivatives, or a fatty acid
such as stearic or oleic acid together with an alcohol such as propylene glycol or
macrogols.

The formuiation may incorporate any suitable surface active agent such as
an anionic, cationic or non-ionic surface active such as sorbitan esters or
polyoxyethylene derivatives thereof. Suspending agents such as natural gums,
cellulose derivatives or inorganic maternials such as silicaceous silicas, and other
ingredients such as lanolin, may also be included.



<130> 451541 <150> Australia PP9321 <151> 19 March 1999
<210>51<211>114<212>Anm no Aci d<213>Human <400> 51 Ala Ala G u Leu Thr

Ser Pro Aep Ser Leu Ala Val Ala Leu 1 5 10 15 Gy Gu Arg A TL@%%W
Cys Lys Ser 9er A n Ser Val Leu 20 25 30 Tyr 9er Leu Asn Asn
Leu Ala Trp Tyr G n G@n Lys 35 40 45 Pro Ay Gn Pro Pro Lys.Leu Leu lle
Hs Trp Ala Ser Thr Arg 50 55 60 Qu 9er Gy Val Pro Asp Arg Phe Ser Ay
$er Gy Ser u Thr 65 70 75 Asp Phe T Leu Thr 11e 8er Ser Leu G n Al a
G u Asp Val Al a&uBbesst gl hakpmarentTtoroneyaf omlinarg skiliTip theprs tsatrthseptimalo Tyr
;86 3P2t233 u%’ﬁlt49ﬁ’d Isséc; of ﬁdWld'Edeééé@gb?ﬂ afd ahtibb@y lédf?rr abirfent ggé&f)ssirgt egger
<130>
<211> 114 <71VE%AN'NG nA &/'" ég[g;e{%alﬁ\an b%%% %gé\?arﬂj ﬁY&{t Ef_%%n W an ser
Ay A a d beivgitraatsds the Jopn.oragts and site of1adminstraion. \aqnd tl‘ﬁr natue getheCys A n
Al a Ser ArgaftmaAseriBbatSaseird t#ated0 GhoGsucAysptinien Hegndltiops Vedn Aeg G n

Ala Pro d TrpI\/EtGyIIeIIeAanproSerGly
Gy Ser A Xet%rﬂm%%yg@ﬁ@ﬁgé&ﬁ n o *Lya Phe I&%“ S Arg Leu Thr Met Ser
tl pne

Arg Asp Ser 9ert8‘@' alyo7te ARPATRBIpIOTARE GhIOTARATY L&t thak thesgptialy Thr
Ser G u Aapeur8é€ o8 refthehnrsudhasVeie riymbef\of doyes bfethe laatibddies @rdragmentsye Hi s
Trp Gy 95 A0 O EpresBhYintdttiohGiveNHer BhRfoYdl defifbd REMbELS days, can be
ascertained by those skilled in the art using conventional course of treatment
determination tests.
The following are to be construed as merely illustrative exampies of
formulations and not as a limitation of the scope of the present invention in any
way.

Example 6(a) - Capsule Composition
A pharmaceutical composition containing the antibody(s) (or fragments
thereof) of the present invention in the form of a capsule is prepared by filling a
standard two-piece hard gelatin capsule with 50 mg of an antibody (or fragment
thereof) of the invention, in powdered form, 100 mg of lactose, 35 mg of taic and 10
mg of magnesium stearate.

Example 6(b) - Injectable Parenteral Composition
A pharmaceutical composition of this invention in a form suitable for
administration by injection may be prepared by stirring 2% by weight of an antibody
(or fragment thereof) of the present invention in 10% by volume propylene glycol
and water. The solution is sterilised by filtration.

Example 6(c) - Ointment Composition
A typical composition for delivery as an ointment includes 1.0g of the
antibody (or fragment thereof) of the invention, together with white soft paraffin to
100.0 g. is dispersed to produce a smooth, homogeneous product. Collapsible
metal tubes are then filled with the dispersion.

Example 6(d) - Topical Cream Composition
A typical composition for delivery as a topical cream is outlined below:
Antibody (or fragment thereof) 1.0 g
Polawax GP 20025.0 g
Lanolin Anhydrous 3.0 ¢
White Beeswax 4.5 g
Methyl hydroxybenzoate 0.1 g
Deionised & sterilised Water to 100.0 g
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1999 <210> 53 <211> 113 <212> Amino Acid <213> Human <400> 53 Ala Ala du

Leu Thr G n Ser Pro Asp Ser Leu Ala Val Ser Leu 1 5 10 15 dy Gausﬁﬁsﬁb
Thr Ile Asn Cys Lys Ser Asn G n Ser Val Leu 20 25 30 Tyr Aen ée 63
Lys Asn Tyr Leu Ala Trp Tyr Gn Gn Lys 35 40 45 Pro Ay @n Pro Pro Lys
Leu Leu Ile Tyr Trp Ala Ser Thr Arg 50 85 60 Qu Ser Gy Val Pro Asp Arg

Phe Ser Ay Ser Ay Ser Ay Thr 65 70 ¥ Asp Phe Thr Leu Thr Ile Thr Ser
Leu G n Al a d uThespolsabx,Aeas\Bax 8% BOolmare heatehtog@per @ 60°Cl a sdlytiorPbie  Ser

Ber ~Pro TyFneTvgn @Bﬁ»&goé(nz%été Q0 adf&y @B RBioddHisdua ik eatnidvdd ! hnd-igh 10
18 Sept enbtsar dogt .12_ <;eL:30> 4%%%113 t$‘15Q>0Au§t rz;zli_lr %ﬂid%§32é£e<15ﬂjb\>9 19 March
1999 <210>SREFAIYHY 1 THE ISTRYARHE K MRE; }ow51 42 T4l 400% 8O0V @4 n Leu
Leu G u G fiagsentghgrealnf thepigsentligeentipy ipihen@dyed agd figpesed|terogghovial  Thr
Il'e Ser Cyan&iHe ddnshodfionAs 8lldwad tdzbolRbith skew spled§tirdfy.
Example 6(e) - Topical Lotion Composition
A typical composition for delivery as a topical lotion 1s outlined below:
Antibody (or fragment thereof) 1.2 g
Sorbitan Monolaurate 0.8 g
Polysorbate 20 0.7 g
Cetostearyl Alcohol 1.5 ¢
Glycerin 7.0 g
Methyl Hydroxybenzoate 0.4 g
Sterilised Water about to 100.00 ml
The methy! hydroxybenzoate and glycerin are dissolved in 70 ml of the water
at 750C. The sorbitan monolaurate, polysorbate 20 and cetostearyl alcohol are
melted together at 75°C and added to the aqueous solution. The resulting
emulsion is homogenised, allowed to cool with continuous stirring and the antibody
(or fragment thereof) of the present invention 1s added as a suspension in the
remaining water. The whole suspension is stirred until homogenised.

Example 6(f) - Eye Drop Composition
A typical composition for delivery as an eye drop is outlined below:
Antibody (or fragment thereof) 0.3 g
Methyl Hydroxybenzoate 0.005 g
Propyl Hydroxybenzoate 0.06 g
-Purified Water about to 100.00 ml.

The methyl and propyl hydroxybenzoates are dissolved in 70 mi purified
water at 75°C, and the resulting solution is allowed to cool. The antibody (or
fragment thereof) of the invention is then added, and the solution sterilised by
filtration through a membrane filter (0.022 um pore size), and aseptically packed
into sterile containers.



Ay An Tyr Ile Hs Trp Val Arg G n Ala Pro Ay Gn Gy Leu 35 40 45 Qu
Trp Met Ay Val Ile Asn Pro Ser Ay Ay 8er Ala Asn Tyr 50 55 60 Ala Pro
Ser Phe Gn Ay Arg Leu Ser Met Ser Arg Aep Ala Ser 65 70 75 Thr Asn Thr
Val Tyr Met Lys Leu Ser 8er Leu Thr Ser G u Aep 80 85 90 Thg1 BJ§ @/
Tyr Cye Leu 8er G n Ala Leu Lys Tyr Trp Gy 95 100 105 dn hr Leu al
Ala Val Ser 9er 110 18 Septenmber 2003 126 <13p>451541<1gO>AustraI I a
PP9321<151>19 March 1999<210>55<211>11%<212>Ani no Aci d<213>Hunan<400>55 Al a
Ala Gu Leu Thr CExartpele Gtgb- Qappseitiondar Whalatitn Administratien{ipdy G u Arg

fda Xgr ITI e AeroQéﬁl wgﬁrcommeemrw%eeaﬁégg ESE%—%@ﬂﬁa5TMI&tu?§8f $€ ingsM Sﬁr
ys n Tyr S r.0 a Leu
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Sex Gy Sepf @ ybseatingl ggenhr SL@B a9 pplyspdiete 86 thPleI_CeaC|¢h|an¢I'ElX$é¢ V&S Leu
An Ala d dispsieyah a;;'%o sElaf0 sUeh \@ fréym, é’ryd p@ysma &n iaplprophyte BB@s&er Thr
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<210> 56 Example 6(h) - Composition for Inhalatlon Administration (Hl)
For an aerosol container with a capacity of 20-30 mi: a mixture of 10 mg of
an antibody (or fragment thereof) of the present invention in ethanoi (8-10 ml), 0.1-
0.2% of a lubricating agent, such as polysorbate 85 or oleic acid was added, and
the mixture dispersed in a propellant, such as freon, and put into an appropriate
aerosol container for either intranasal or oral inhalation administration.

IJ

Example 6(i) - Composition for Parenteral Administration

The antibodies (or fragments thereof) and pharmaceutical compositions of
the present invention are also useful for parenteral administration, that is,
subcutaneously, intramuscularly or intravenously.

The compositions for parenteral administration will commonly comprise a
solution of an antibody (or fragment thereof) of the present invention or a cocktail
thereof dissolved in an acceptable carrier, such as: water, buffered water, 0.4%
saline, and 0.3% glycine etc, wherein such solutions are sterile and relatively free of
particulate matter. These solutions are then subsequently sterilised.

The compositions may contain further pharmaceutically acceptable
substances as required to approximate physiological conditions such as pH
adjusting and buffering agents, etc. The concentration of the antibody (or fragment
thereof) of the present invention in such a composition can vary, and will be
primarily based on fluid volumes, viscosities. etc., according to the particular mode
of administration selected.

Thus, a pharmaceutical composition of the present invention for
intramuscular injection could be prepared to contain 1 mL sterile buffered water,
and 50 mg of an antibody (or fragment thereof) of the present invention.

Similarly, a pharmaceutical composition for intravenous infusion may
comprise 250 ml of sterile Ringer's solution, and 150 mg of an antibody (or
fragment thereof) of the present invention. Methods for preparing parenteraily
administrable compositions are apparent to those skilled in the art, and are
described in more detail in, for example. Remington's Pharmaceutical Science, 15th
ed.. Mack Publishing Company, Easton. Pa., hereby incorporated by reference
herein,

Also. the antibodies (or fragments thereof) of the present invention can be
lyophilised for storage and reconstituted prior to use.



<211> 114 <212> Arnino Acid <213> Human <400> 56 Val @ n Leu Leu Gu GI n
Ser Ay Ala Gu Met Lys Arg Pro Ay 1 5 10 15 Ala Ser Val Thr Ile Ser

G@n Ala Ser Arg A n Thr Phe Ser 20 25 30 Ay G n Tyr Ile H's
Gn Ala Pro Ay An @y Leu 35 40 45 Gu Trp Met Ay Val Ile ngcP@Ua

Gy Gy Ser Ala Aen Tyr 50 55 60 Ala Pro Ser Phe An Gy Arg Leu Ser Mt
Ser Arg Asp Ala Ser 65 70 75 Thr Asn Thr Val Tyr Met Lys Leu Ser Ser Leu
Thr Ser G u Aep BO 85 90 Thr Ala Val T$% Tyr Cye Leu Ser A n Ala Leu Lye
Tyr Trp Ay 95 Dem@ndds @b thadinteded tesult\tile phaimdaeutBel cSppositidan of e

Sept enber &@Qéntl%&/eﬁ%éﬁ?>6545ﬂé<ééﬂm@t@rbaalfdra pP %%ﬁéﬁéﬁi'@r Nﬁé:‘ébeutlc
13>Hunmans eu, Thr G n

< > >
Ser Pro A RREASs N A HeGRP U PRIERTCS POBTBIG STe AP ER e R g o
CysLye Ser al@@ﬂy@uﬁew fromla diseasso H0As FPOUTSU S@nt)l@ﬁum@i gt \easpeartigiy Leu Al a
gr p %); Sr arrédt mhég@eéée?&@ﬁg @orﬁi)lgaﬁbrn; Hthrds’mfldcyls abgura:ab@w gﬁrlpﬂ;ﬁﬁltla-rfsgrA'Ga
Th 756570 "@Bﬁg Hd! SbollsY (ofraBliBuls” udibdh PO &’g‘%As e @Y
90BD85Val m'nﬁwewg acpatient motrplreadyr iged d*ﬁ#ﬁswt?tfﬂe eﬁ*ﬁﬁn%ht@ea;ayem(%% 100
A n Gy Threslsygckeu Gu Il e Lys 110
Single or multiple administrations of the pharmaceutical compositions can be
carried out with dose levels and pattern being selected by the treating physician.
Regardless, the pharmaceutical composition of the present invention should
provide a quantity of the altered antibodies (or fragments thereof) sufficient to
effectively treat the patient.
It should also be noted that the antibodies of this invention may be used for
the design and synthesis of either peptide or non-peptide compounds (mimetics)
which would be useful in the same therapy as the antibody (or fragment thereof).
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1999<210>58<211>114<212>Am no Aci d<213>Human <400> 58 Val G n Leu Leu Gu
An Ser Ay Ala Qu Val Lya Arg Pro dy 1 5 10 15 Ala Ser Val,‘_l‘ﬁ;rleEazgﬂa
Cya G n Ala Ser Arg A n Aan Phe Ser 20 25 30 Gy An Tyr Ile Hi

Arg Gn Ala Pro Gy Gdn dy Leu 35 40 45 QQu Trp Met Ay Ile Ile Aan Pro
Ser Ay Ay Sex Ala Aen Tyr 50 55 60 Ala Pro Arg Phe Lys Gy Arg Leu Ser

Met Ser Arg Asp Ser Ser 65 70 75 Thr Aéf) Thr Ala Tyr Leu Thr Leu Thr Ser
Leu Thr Serfableyl:AGlinigal dstadis, nti-paBasaram Tigre, Rind @ytibady libeary GizesSef Leu

Lys H's Tr @a%ﬁts%lé&@d*@ﬁtr@ﬂu@y Thr Leu Val Ala Val Ser Ser 110 18
Sept enber 2003 130 <130> 451541 <150> Aystralia PP9321 <151 > 19 March 1999
<210> 59 <Patbat PSx<25@>of hANDRG Abdgtle <3rl Batednbin@NP5E400> AB® Al Redbhhid Lifdary 5-eu
Thr G n Sgiy Prof Leu Leu| 850 Yadorohdsf [BleR 1 5 tihP Al a Per
ile 9er Cye Arg| Ser E’?urG n gegr I_%WLSU g(? 25 30 H'S Ar ff’yr Asn
Tyr Leu Aap Trp| Tyr [Leu G n|Lys Pfo 35 48#8eHy A n S Leu Lgu
Ile Tyr Lgu Ay} Ser |Thr Arg|Ala 50 55 6QpBer Ay Val HF isofypgg tPhe Sgr
Gy 9er (p—=SerimtSmymtramAa e rermeppfee iy} u
Al a G u Agpooval & y :'%E % 75 BF Tyl 'Eya Mef G n Qoy Le 1815 o
Tyr Thr Phe Ayjdu 85 9p Ay|Thr Lyg Val Gu Ile L
107 F sigmoid B Poor yes 512 lgG1 1.7*106
colon
149 M rectum C Moderate | yes 1024 IgG1 1.6*107
163 M sigmoid B Poor yes 8192 IgG1 4.5*107
colon
357 F rectum C Moderate | no 512 19G1 2 4*107
790 M sigmoid C Moderate | yes 16384 | lgG1 3.0"07
colon
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March 1999 <210> 60 <211> 118 <212> Am no Add <213> Human <400> 60 Val dn
Leu Leu Gu Ser dy Ay Ay Leu lle dn Pro Ay Arg 1 5 10 15

Leu Ser Cys Thr Ala Ser Gy Phe Pro Phe Ay Asp 20 25 30 9er Aﬁzbmﬁiﬁoa
Trp phe Arg G n Ala Pro Ay Lye Gy Leu Qu 35 40 45 Trp Val Ay Phe lle
Arg Sar Lye Ala Tyr Ay Ala Ala Thr Ala 50 55 60 Tyr Ala Ala Ser Met Lye
Gy Arg Val Thr Ile Ser Arg Aep Aep 6570 75 Al a Lys Ser Ile Ala Tyr Leu

H s Met Sefabed!:| dire post hemaleg®s g8ernyinesspauaiicesisashawn tggethpe withs Ser
Arg Val LytheAh@mbbyoGhyciBoiddmutatbrds0S Aep Tyr Trp Gy Gn Gy Thr Leu Val
Thr Val Ser Ser 110 115 18 S E P 2003 132 CLAI M5 1. An isolated and
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anti body (meimberadiend |geeedf) ha%mamgng iefthinini ty or a
portion thereof iln vert{ebraties anqqm%qg spai d nucl eis
obt ai ned f+rema—vertebt-ate-—Host—expresSthg—ap—Hrruhne— t a
nat ur al | y{&8%18 ri|[MP-fj s¥Bse | JB4b Al 4HRHM 14 ac RPKZSqueditce claim

1, wherei nged i|ppmnme| KeSPANEsy | axpdvanacs)er | srac4by | gx0r €S19)308 (D) at I;aast
one pb53 an A crdgig,.ac nce r di 10 or{ claim
2 coﬁpri SiH S*éé)&dy '?ﬁl% ot Aﬁﬂg" &@gqj cod ML ibéﬁ@h@é@-mt (or

< o eTToT CTTUUU IIU T UI.'U QarreT

f ragment th@?rbof) Ot i hDbi nNadHaly pf43Mi(15) t ol BPKPE3 pdkk ei i 16305 63.8or ti on

thereof i (s ciaps A Aluso] aiad (p0d plismecd] el Slopsoaqhd seduence
encodi ng & t—sequence
sel ect eg f SRINLE MMQ%L #2[94&%;7)1 r ] _r‘]‘[ 1 [ rﬁz ]gﬁ@@ﬁ (48) 4

anti body (083.3ragment {Rer e fJ)ﬂl4Hna>52lmgmdm@ afmﬁ’lfmt_y iKe a [0BBOB(DE)Ei N or a
por tion”t ieg£oT . [p A FUET el GaET (5 5RAVENGE RgAOUTI ok O [Aoseas) of el ai ms
1 to 4, erermtire-rnutterctaci o uerce TS DNA
7636 |DP-7 [ND = |JHdb [51/294(173) ~|DPKZ4 |JK4 |6/305 (2)
163.9 DP-7 |ND JH4b | 50/294 (17) DPK24 JK2 14/305 (4.6)
163.2 DP-7 |ND JH4b | 52/294 (17.7) DPK24 JK4 4/305 (1.3)
163.14 DP-7 |IND JH4b | 52/294 (17 7) DPK24 JK2 14/305 (4 6)
163.24 DP-7 IND JH4b | 54/294 (18.5) DPK24 JK2 0/305 (0)
)

163.17 DP-7 |ND JH4b [ 54/294 (18.5 DPK24 JK4 2/294 (0.6)
* The number of nucleotide mutations in the V region / total number of nucleotides (%)




6. A nucleic acid sequence according to any one of clains 1 to 4, wherein
the nucleic acid sequence is RNA. 7. A nucleic acid sequence according to

any one of claims 1 to 6, wherein the nucleic acid sequence c
pol ynucl eoti de sequence(s),
fragnment or other inmmunol ogically active fragnent thereof,

or an anal ogue t hereof,

enc

odi ng

N SER, 2003

wherein the

anti body (or fragnent thereof) has binding affinity to a p53 protein or a

! 8. A_nﬁi‘cl ei ¢ acid sequence according to
claim7, wheblei AlAnheVaniablpodgner aoutationdlr analysisi ntmotaddli owimberacefi ve

portion thereof

in vertebrates.

fragnent c &ew&nth? hRastie M) AUTELIGNEH Vel KR/ aAGODRITdYiows 1 Q8H@of 18 S
E P 2003 1§ cﬁ) {?I1 chelg g%ld sequence according to claim7 or claimS8,
wherein thé anp? 335“¥?§qﬁe't conpri ses at | east one functional

ant i gen- bi ngigpg o). [L0prA NickBRR 4ERK $PAYRN|ep@apOrdpRERL0) any one of
claims 7 1o 9, wherein the anti bod ragnent|is selected fromthe group
consi sting YMoRy | PERPET of BYtens ¢ RIS InEA'R chAPn |Fv), dAb (sing| e domain
ant i body) | bi-speaci fRc anbirboel) g@xpediedilodi es| ant@ tiri abodijes. 11.] A nucleic
aci d seque¢nce acacmdyhag to any ¢ne of glainms{1l to|10, wherein the antibody
(or fragnmemt_—ttieneof T as iy af fT Tty rpr_regradues of —gne-of nore of
18 S E P pof863] ¢ N b1 1L BE ,-tléﬁw nfid g 8f 13]_Homain of a
p53 pr ot ei n1&r23a {pordsi on| tshersot . 8 620) A nbigl pi 82ag¢i do.szquenca3according to
any one of ¢la,mg 1 40 11&(%“5 elpmggp ang p bpdy.; (ar &B@gdenhjghereof) has
bi ndi ng affrmrtyfor—resrdues—ot—theNtermpus—offa po3jprotern or a
portion ther8dt |13 36A nitél(@i34) hcl @58equéhtel aBRandi &bt q afy3onke of clains
1 to 12) whesxisn |t heszant | fsqghyod Ors fsr7agrens.ot hes:gofl) tes bi ndivag pffinity
for resi dfﬂefefﬁmtq ,.]3% to .%RZ{J&) 35? @fgs)t ne Nyt erpnys. 8b1 a p5%1gr9t einor
portion thRefreoF—tt4—A—ngeret+e -—Sequenceraccondt-ng—to—any—onreg of clains
1 to 12, whefefn [t hedBant | 18d2RA5Y or 71&Agent ot hefBof]) hgh indgi'hg pffinity
for residiessmaipolt 14 t o] aheis) P57 @f13f HetdNot prsnus @bt a |p53.4profein or
1l0 12, WhdbbinlndBant i Bithon bl BRI TR8 7 206 CH i inity
for residue'1§3.@bqut 370 to16d®i0h | SO6GF) tihéb:8\- | ef:fi 1] bt ei n or
portion thergoh. [18.36A N (@) £3) fct @ seequesse| aggor e of clains
1 to 12, wywherern the antjhod S r_fTagnent _t et eor ffinity
for residied®3Bout 28 1ol WUBLAY 147 B8 Ho 18P ¢ b AP oy ein or
portion therese. |1 Ta2 A megeedos | akizdssgquebice &écd he of
clainms 1 {04g)y WherRin tie-anhl bogwa( ar 1&6apnppt ] ndi ng

affi nity Tor Shaded o areas Tdieite 4‘goneso GHOG ngatrandogh distibutfon  of TR 1§E1tat n .53
protein or portion Cher &0 £8A Mdcl'ei"cECH d sequence according to any

one of claine 1 to 11, wherein



the anti body (or fragnent thereof) has binding affinity for residues of the

central

domain of a p53 protein or a portion thereof.
sequence according to any one of clainms 1 to 18, wherein sai
conprises a pol ynucl eoti de sequence encodi ng a pol ypeptide o

19. A nucleic acid
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* Shaded areas indicate clones with a non-random distribution of R mutations.



27. A polypeptide of an anti body (or fragnent thereof) having binding
affinity to a p53 protein or a portion thereof in vertebrates, wherein said
pol ypeptide is obtained froma vertebrate host expressing an i Egig zgpa
response agai nst a naturally-occurring disease. 28. A pol ypeptl de o] g
to claim 27, wherein said i mmune response is characterised by expression of
at | east one p53 antibody. 29. An isolagted and purified pol ypeptide,
wherein said pol ypeptide is encoded by the nucleic acid sequence accordi ng
to any one of clains 1 to 26. T5hie A PPRRPs 136 30. An isol ated and
purified pol ypeptide of an anti body (or fragnment thereof) conprising an

am no acid sequence selected fromthe group consisting of SEQ | D NOS: 3160,
wherein said antibody (or fragnment thereof ) has binding affinity to a p53

protein or_aPrmenjon thereof, Sphveniepo| ypepti de accokmexigasiée any one of
claims 27 to wher ei n.sald PRl yReptd de; s, sel e he group

consi sting opggﬁv, Fab, E?Z%)Z, scFv (single 18q%§EBL&§gb%m%§7 chain Fv),
dAb (single domain antibody), B¢specific antibodies, diabodies and
triabodies. 3g2i,A pol ¥peptide aeCicdiRgsiOreny onqyngp&%thmﬁ7 to 31)
wherei n said pol ypeptide has binding affinity to a p53 protein or a portion
thereof. 33. A polypeptide accé?ﬁfhg to any one of claims 27 to 32, wherein
sai d pol ypept\ygde has bi ndingcadli Bict ¥rof 84 K81 dues; \(PFRPQQ/H?FamW)_re of the
N-term nus, the Ctermnus or the central domain of a pb53 protein or a
portion thereof. 34. A pol ypept®de according to any one of clainms 27 to 33,
wher ei n sai d \pol ypepsige; bas chi Bel rgc ahéiRbias-f or F @pkAyGR) Ay he

N-term nus of a p53 protein or a_portion thereof. 35. A pofypeptlde
according to any one of claims 2% to 34, wherein said pol ypepti de has

bi nding affinjdy for ceshduas abomt &Q & about 53 @FR%Q%HN-&EW m nus of a
p53 protein or portion thereof.G 3g” A pol ypepti de according to any one of
claims 27 to 34, wherein said po?ypeptlde has binding affinity for residues

about 10 to apput 25 0fad Bf: Bhd efdrichelea®frcd @53 Prsoy ek 1orQfi4 AR | ON t her eof .

3!

VH5f S'-GAG GTG CAG CTC GAG CAG TCT 5'V FR1 of VH5 family
GGA-3'
VH6f 5'-CAG GTA CAG CTG CTC GAG TCA GGT 5'V FR1 of VH6 family
CCA-3'
CG1z 5’ -GCA TGT ACT AGT TTT GTC ~CA AGA 3' primer, ¥1 hinge region
TTT GGG -3 (reverse transcription primer)
CG2Z2 5'-CGG TGG ACT AGT GAC ACA =CA TTT 3" primer, y2 hinge region
GCG (reverse transcription primer)
CG3z 5'-TGG GCA ACT AGT GCA TGT GTG AGT 3' primer, y3 hinge region
TGT G (reverse transcription primer)
CG4az 5'-TGG GCA ACT AGT GCA TGG B3GG ACC 3" primer, v4 hinge region
ATA TTT GGA (reverse transcription primer)

Primers used for the reverse transcription and amplification of human heavy chain Immunagiobulin

5 genes. Nucleic acid residues that are in bold represent restriction enzyme sites



37. A polypeptide according to any one of clains 27 to 34) wherein said
pol ypeptide has binding affinity for residues about 40 to about 50 of the
N-term nus of a p53 protein or portion thereof. 38. A pol ypep‘] iaj %chogeng
to any one of clainms 27 to 34, wherein said pol ypeptide has bindin
affinity for residues about 27 to about 44 of the N-term nus of a p53
protein or portion thereof. 39. A pol y&epti de according to any one of
clainms 27 to 34, wherein said polypeptide has binding affinity for residues
about 40 to about 44' of the N-tE&3PAYB: BFiM@r$s53 protein or portion

t hereof. 40. A pol ypeptide according to any one of clainms 27 to 33, wherein
sai d pol ypeptirde has binding affinity for residues of the central domain of
a p53 protei Rrimer a portion the$egoénce4l. An isol at ed Awnehlipgsitd | ed

pol ypepti de, erein sai | ypept.i 1.S. a..honol qg eptide of the
pol ypept i de a\)éggr di ng%t bsqgnzgfgoc}r%g %%C %%al&“r?’s‘ to 2‘0\?‘:@1 Q%Yﬁm@ol ypepti de
according to claim41, wherein%®aiid pol ypeptide is at |east 45% honol ogous
to the polyp i de accordi t o _any one . of ai ms 27 40,.43. A

pol ypepti de acédrding’t oﬁgrgfm&ﬁl&mﬁ%r Ce'"ls?snfr('i‘;'Jai d po%&ﬁ%ﬁ?fivo%far’iy at |east 75%
honol ogous to the pol ypeptide &®ording to any one of clainms .27 to 40.

18 S E P 200 38 44. A | ypent. C I to ¢laj . rein said
pol ypepti de sls'égt f east —Ggg-%gf%o&ngl %%oggscd!tr%gt he %o tlége%%f‘sd}éammg‘&cordi ng to
any one of clainms 27 to 40. 45.°CK %ol ypepti de according to any one of
claims 27 to 44, wherejn, E&ETQ’} ggﬁg@,r S Sehect.ed :{‘Er _ ‘%h&dghqugt consi sting
of cancer, rheurmtoid arthritrs and coronary hear l'séase. ‘48" A

pol ypepti de accordi ngt%o™ FFAPESTCIWAET &Fh Fhe dFieedseersesrapsenien . 47. A

pol ypepti de accordi ng to cl&cmadbrczwherei n the cancer prmefel ected fromt he
group consisting of carcinogenic tumours; tupmpurs of epithelial origin,
such as col o- Pt al “caifcer?” bredst “cander’ ™"l ung chAERs 3 Rleg@onsid neck
tunours, hepatic cartéerd®@pancreati c cancer, ovari anuGanaeida liggastri c cancer,
brain cancer, bladder cancer, prostate cancer angnibna¥.QaemHibal tract
cancer, oesophageal cancer; nmesenchymal tunours, such as sarcoma: and
haenopoi etic tunours, such as 8 cell |ynphoma. 48. A p'%fmef)de fragnment of
the pol ypepti@g, of anyconec0baSER hBr Nas 31-80, wREsBLRarSahidaRgRt | de
fragment induces an i mMmune response when adm ni ster to a_vertebrate. 49.
A peptide fragment according to claim 48, wherei fA2ai-42 @?

e - agnent
conprises betyeen abouts Srangdabitr®Ace @At i QUOUSR AFInRRaAsHAS Ik any one of
SEQ I D Nos 31-60. 50. A peptide fragnment according to e{/né one of clains 48
to 49, wherein said peptide fragnent conprises bet wdBl ABENY 5 and about 30
conti guous agi4®gaci ds of canycobgs etc IEQ RO Nos Ba+ &Qumanliamida h@Pt | de
fragnment according to any one of clains 48 to 50,ch%%§iv@5§r%i\ﬁi_gpepti de
fragnent conprises between about 8 and about 20 conti guous~amno aci ds of
any one of SEQ ID Nos 31-60. 52. A peptide fragnent adedlssing to clai m48,
wherein said peptide fragrenh &g derivedd bom theccqnpl emeatatidy
determ ni ng region. 53. A peptide fragnment according to any éng of cl ai s
48 to 52, wherein said i mune response is an idiotypha e&8mnse. 54. A
pepti de frag accordi Ver@NE0f, Clal B rein the
vertebrate igﬁhuman. gS.JR%n&gn(%?b%Tgy&gréﬁGrg}girrent étéh{g?gg 'l g#'%lltn sai d
anti body or fragnent thereof has binding affinity t&28\3E8MWyrotein or a

portion theregfg i n vert ghkal-eSuacaid Whersi grsai dFﬁpgfihprﬁngarjn@agm ained from
a

a vertebrate host expressing an i nmmune response agal ns ,
natural | y-occurring di sease. chain VL8 family

VL10 5'-CAG GCA GAG CTC ACT CAG CCa FR1 of human iambda light

chamn VL10 family

Primers used for the reverse transcription and amplification of the human k light chain

= immunoglobulin genes. Nucleic acid residues in bold represent restriction enzyme sites.



18 S E P 2003 139 56. An antibody or fragment thereof according to claim
55, wherein said imune response is characterised by expression of a p53
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71. An antibody or fragnent thereof according to any one of clains 57 to
64, wherein said anti body or fragnment thereof has binding affinity for
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, inducing an i nmune response agai nst disease in a vertebrate. 103. Use
according to claim 102, wherein the pol ypeptide, peptide fragnent, or

anti body (or fragment thereof) is adm nistered together with a1 888§P 2[]03
pharmaceutically acceptable carrier, adjuvant and/or diluent. 1 EP

2003 143 104. Use of a therapeutically effective anount of the pol ypeptide
(or peptide fragnent thereof) accordi ng to any one of clainms 27 to 47, or

t he peptide fragnment according to any one of clains 48 to 54, or an

anti body (or fragnment thereof) according to any one of clainms 55 to 74, or
a pharmaceuti cal conposition accor Qe@&,egge%ny one of clainms 90 to 98, or a
vacci ne according to any one of clains 9 0 101 in the preparation of a
medi cament T.fioelisteia My &t Fidiansian & Mogplstmyb ki §agie. d9%epsé Mmytationsdft ebr at e
in need of swintlan cafdere Heicnpd/283; po ophyl axi s. 105. Use according to any one
of claim 3Q%dtichO: pIRCRCERalRE=CLSBARERs 1 028! 714 BRAL5iAMHS BEmBIP

consi sting of _cancer, rheumatoi d afthritrs an coro,na[r'ﬁ/ eart di sease. 106.
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cancer. 107.Gébes aGzoskpngnt G: 2538 m 106, wherein the cancer is selected
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cont ai ner consalativrngf duaein ARCEEMBIZPFalss Agpra 2 Lyrdpin NquierDerived dthdgee

anti body (or 6&?@)@?@9 RO & L RAREREH inliAiBaAdbectaal € | abel . 110. Use
Ght

of a nuclejc_ac screenin r a,dl segase | \ Vertebr
conpri si ngj‘." £Rp ot f\'ng]'aH@‘é(WﬁF'e“Er{'}%”é 0er@%?ﬂ?‘§('egmﬂt'h$\ffr ué%"?c acid
probe conpri Shegactersationi @ndciGlinkepatbologicac coemitlagst of abgrumme Aofi-PEBai ns 1

to 26, or an mitbediesieBtdddeahd @8R aridaer RRinal BNdakddr RN A Blinical
hybri di sati orQrt,)etlweeQ%%j 7nucI eic acid sanple and the pol ynucl eoti de
sequence. 18'€'¥Yp 144 111. Use according to claim 110, wherein the

ol i gonucl ebtGhrmezvagkreRt N. Sasehnwdedy. Snale-step methas ofi RNfoigolatien by erides in
length. 112. duseidaseartbiobgarat-shetioichiddiam ddtdactivhessdyticahBiophéraiemycl eot i de

fragment is 4g5. 156
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bet ween about 15 to about 30 nucleotides in length. 113. Use according to
any one of clains 110 to 112, wherein hybridisation as conpared to

non- hybridisation is indicative of disease. 114. Use accordi ng‘]tg SrE/Po ﬂog
of clainms 110 to 113, wherein said disease is cancer. 115. Use accordi ng
any one of clainms 110 to 114, wherein hybridisation is conducted under |ow,
noderate, or high stringency. 116. Use, ccording to any one of clains 110
to 115 wherein hybridisation is conducted under, hi sh stri n%ency. 117. Use
of an anti bod§umap P§er SEHPHEPTT OF PAMANYSHECEITE ANY QXRPEWE L IolEdhBYTaseng: (a)
contacti ng a SanggrdRdseamhaseé8rebrate with the anti body (or fragnent

thereof) aggosdjag 0 Fny )Pr\@P&l 8tr&uraP abPecté of ﬁ@p$@br&§|EQHtrbBQ?ﬁ e
presence of the antibody (or rag‘,\nﬁg\tﬂ tEﬂelrﬁig,) gound to a pb53 pol ypepti de.
118. Use accoPefieg'Agion; asaeont7o digPl £ §Pdease is cancer. 119. Use of
nucl ei ¢ acil@. Keduend® PavesrdOagrid parale ene pafadignai Genes Bay. 26, 1054. a vect or
accor?! ng :1% Rﬁyesﬁ‘ﬁ?}-i.oé.,ﬁ/ldaf'un%d7l_5. Ft.ch%’g,fm;gang.tchmélﬂqmtk@pl ibﬁJPEIR (a)
inserting the, nucleic acid, sequence or vector (nto a host, cell:

expr essi ng t h&" neRIS&HEILL 9 é%cﬂ?eﬂ@@%ynef’ﬁ%ne[ H'Q%‘Ffﬁ‘r r'!giﬁm@élqei. b?ﬁ&"’)abse
accordi ng to Me#ads14®, 144 ei n sai d vector is an expression vector. 121. A
process fon7ppapasdmMa. ap. FhhbedHUgR-DbfragnBRenbhigr £0f k. ke vidige, bigedi ng

affinity to a 3. pratei r ort e i r e rein said
pr ocessycorrpr W@EBWB(‘(&}) lﬁ]egbf%g{t%% {e[cégrﬂéé@gp trg%rrléal g\ég ahﬁ%c@%sca'geyg}%géquence
accordi ng to HAgMeRhepe dispiaydibiaries. Mel GemFesroRFHd*2Sa3'd nucl ei ¢ aci d
?S;quence | 1BO SenitheG!t 1 ,; 1485) Fuamehtous tugign @hag&pﬂtrhdﬂ/@dyx;ﬁréegmgéctb;&m:y; a?d
screenin r : ~ of interest.

122 “The pr ocdSBel clenB Ankoeorth @by HREAE Nekhol e I Pl oty (or 1 ragnent
thereof) has binding affinity to a p53 protein or a portion thereof in
vertebrates.



18 SEP ~00~ 145 123. The process according to claim 121, wherein said

nucl ei ¢ acid sequence is obtained froman organ suffering from or a
col l ection point for expression the disease. 124. The process according to
claim 123, wherein said organ is a |ynph node. 125. The process accordi ng
to any one of clains 121 to 124, wherein the vector is &8 Phptgmber 2pd3y
vector. 126. The process according to claim 125, wherein the vector is
selected fromthe group consisting of 001, MX03 and MC06. 127. The process
according to claim 125 or claim 126, wherein the vector is MC0O1l. 128. A
method of |ocating a nucl eotide se3EOMENCGELISIING a pol ypepti de of an

anti body (or & ment reqf) ' bi ndi affinity to a p53 protein or
portion there(;?éuign versite Fa’t&f?&&gglﬁg‘j?wyﬁ’ﬂgﬁ’ei c acid sequence accordi ng
to any one of¢q6hi N knﬁ% gﬁmtl n ol igonucl eotide fragnent thereof. 129.
The met hod according to Pal m , conprising: (a) contacting a biol ogical
sample with &qgac! ei c4?%4q sequence according to any one of clains 1 to 26,
or an oligonucleotide fragment thereof; and (b) identifying nucleotide
sequences i n<yhg bi ol agi be which hybridise to said nucleic acid
sequence or Qhsgonucl qgﬁu &iggggrrent. 130. A method according to claim 129,
wherein the oligonucleotide tragnent is between about 10 to about 100

nucl eoti des iagngt hggl31l. A nmethod according to claim 129 or clai m 130,
wherein the oligonucl eotide fragnent is between about 15 to about 30

nucl eoti des kR1@=ength4q 132. An isolated and purified pol ypeptide, the

pepti de conpkRs$isng t hgagonpl enentarity determ ning region (CDR) sel ected
fromthe grospi2onsi SpNpg of SEQ ID No's 31-60. 133. A peptide according to
clai m 132 wheRtd>n t heHgg@hi de conpri ses a sequence selected fromthe group
consi sting of SNQSVLYNSNSKNYLA, WASTRES, QQYFSSPYT, GQYI H,

VI NPSGGSANYAPSGQG, LSQALKY, SSQSVLYSSNNKNYLA, QQYFSTPLT, |1 NPSGGSANYAPKFKG
LLQALKH, SSQS¥QOPSLNNKMYLA, QQYYTTPYT, QQYFSTRLT, WASTRQS, QQYYGTPYT,

| | NPSGGSAGYAPKFKGEcQR¥Y RIPIcTe aQQYRSERY Era &)Ykt ct )Y SEPYE: ctg 45

|1 NPSGGSANYAPRFK(I\:;E &E%KH, RSSQSLLHRNGYNYLD, LGSTRAS, MXGLQTP, DSAM,

FI RSKAYGAATAYAASMRES, PV 2°C 2B 2% E9P 239 (F5° £A% C1BAIE AHERR | 8 accor di ng
to clainms 132 or 1838 awhereiaic kie apgphd dec iBslyee @ Ral HHYIRES LESPPNSE when
adm nistered to acgyrragl. 135. A peﬁgti de according to claim 134 wherein the
i mrune response i s an-i AfOEYHIE" PR SEhSES 21362° AHY §A¢ itBod§S 82 aMtd body
fragment having agha reé REg atd icbi bic ba AcP G REOLEL Fyg WREILEE Rl NE,ANt | Dody
or fragnment thereof conprises the peptide according ?o any” one o? cl ai s
132 to 135. gat tte act ctc acc atc acc age ctg cag gect gaa gat gtg gca 270

gtt tat tac tgt cag caa tat ttt agt tct cec tac act ttt ggec 315

cag ggg acc aag ctg gaa atc aaa 339



137. An anti body fragnent according to claim 136 wherein the fragnent is
sel ected fromthe group consisting of: Fv, Fab. F(ab)2, scFv (single chain
Fv), dAb (single domain antibody), bi-specific antibodies, diabodies and
triabodies. 138. An antibody fragment according to claim 137 wherein the
fragment is an i mmunol ogical |y active fragment. 139. A#8&epiemhes 2893 ect ed
agai nst the peptide according to any one of clainms 132 to 135. 140. An
isolated and purified nucleic sequencegconprising a polynucl eotide sequence
encodi ng a peptide according to any one of claim132 to 135. 141. An

i sol ated and<pggs fi edgsysahei ¢ aci d sequence according to claim 140, wherein
the nucleic acid sequence conprises a pol ynucl eoti de sequence encodi ng an
anti body or afpgabody hstedNEMPe3dft2. Use of an immunol ogically effective
anmount of a resfd de fRaMEREH1g@9cording to clainms 132 to 135, or an anti body
or antibody fragnent according to clains 136 to 139 in the preparation of a
medi canent f ep4gsnduci pg an i nmmune response agai nst a di sease characterised
by expressi or2ef> p53. 3443. Use of a therapeutically effective anount of the
pepti de fragrefgs accopfjang to clainms 132 to 135, or an anti body or anti body
fragnent accep@3sng toHgmah® 136 to 139 in the preparation of a nedi cament
for the treatnment and/or prophyl axis of di sease characterised by expression
of p53. . Ay. &4d A(_. A, . AY; . A All. A@5. Au. A AY. AY(L. Ar. AYa& AF. A3. A, . A ;

Al 9Y. A (&L. AaLY. A¥aSad\ ctg ctc gag cag tct ggg get gaa atg aag agg cct ggg 45

A AYNr . AasE. A . AY[ . AYSY. AL. A . A Aar. A(. AFN. A9. A3. AYR A3aE. Au” . Aa9Y. Au _
(A & A3L. A . AYN SRYTO9 AF9 AFY AFRVCATIAYRY KGC A°E o98 caa acc cEc age 90

CA3IL. Aa. Al AL Alggy . O%Haé\\éh@%é\&ag%@ o69 A Sbc At .gBa Ab .gbg ceBF ady . A

A9l Ayt AR Af[r. AT Ayl Ayl AR A2" . Afu".A". AS". A" AF". Ayl AF"
LAyl AL AL Af " . AISSR\PET AES AP gAalati\B” RF%“A&LQQMQANQA(QQ‘WA“ 180

. Afal . AUSE. A. AnF. - AN AY. Ae atg tee a

Y. Aa9. A f % Ayu9. o Atéb%%%N Aa, A Ry too 2909 seo gog vee 228

AL?, . A A& ALL- . ASSY . aAc lagh ghig Zac Al . a&ak@m,c.agamtﬂ\fa@&%tiwdé gac 270

acg gec gtg tat tac tgt ctt teca cag gec ctg aag tat tgg gge 315

cag gga acc ctg gte gecc gtc tec tca 342



E] #k#- - 1129@B99: ;

t BwBBB~yt 0j e ZU] calU] ca] ca] ca] ca] ca] ca]c*a] c*a] caV]ca]ca]c*a]ca]c,alcalc*a]c
a] ca] c, a] cRa] caV] ca] caV] ca] ca] ca] calU] ca] ca] c<a]ca] c*al BBCCNN&N( NXXcddn
0os)t- t7tttvyyy| | ||)5}wl ga\\/ e ZU] V] ca] ca\/] ca] cal ca] ca calc*alc*a]ca]c
aV] ca] caV] ca] caV] ca] ca] c*a)ca]c,a]c,a]lcalc*alcalc(a] c( é? cal] ca
5f t 3X#f HSKN! { upj e_ZTj e” ZU] ca] caU] ca] cal] ca] cal] ca] cal] ca] caU] caj caU] ca] cal
ca] cal ca] caU] caj ca] ca] c( a] ca] ca] c*a] ga] ca] c*a] ca] cal] ca] ca

KY?HI - 9ceXfi a n}xrmhc”YTj e Z] c*a] ca] ca] c(a] c(a].cal] ca] cal] ca] cal] ca] cal] ca]
cal] ca] caU] cajgpaUl] ca] gsyghgal cal] ca] caV] ca] ca] c*al] c*a] ca] ca]c, a] ca

n6>AKj r <?UWef r | vgkf " [ Uj e Z] U] ca] cal] ca] cal] ca] cal] ca] ca] c*a] caV]ca] caV]ca]c
a] c*a] cal] cakmsapcal c( AligtmNa ppbgsV] cal caV] calcalc, alc, a]cajcalca ru? G

DVS* * 366 EOMBERHA39| W mpdbMA¥® 18bd)] ] caV] ca] caV] ca] ca] c*al ca] cajc,aljcalc,alcalc
aU] ca] ca] ca] c, a] caV] ca] caV] ca] caV]ca] caV]ca] ca]c*a] ca]c*a] caU] cal ca 99C L;
O X; <210>

XAdACCI | LLXXdzigpW e| Omxsnl d Yje Z]U]V]ca] ca]ca] c*a] calc*al]c*a] ca]ca]c*a

] ca] c*a] ca] ce2q2sa] c* apNAa] c*a] cal c, a] ca] ca] caV] ca] ca] c*a] caV] ca] caV] ca] caV]c
a <213> Human

, - @L3A{vgkfa\We Z] U ]c*a]ca]ca] calU ca]ca]c, a] ca] ca] ca]ca]c, a]caV]ca] cal]c
a] ca] c, a] calk4nppca) ca¥] ca] cal] ca] cal] ca] caU] ca] ca] c, a] ca

APa2@H _0X' ngy0>( sysobe 439 etZpih ]c}g:a]:ucteﬁ] eadJ]ccca]cogaU]:ca]:@ahﬂ ceg caj c*al ca] ca]
ca] cal] cal] ca] ca] ca cagl g] cal cal ca cal ca

(6dp?SHt" #$$49BYes $8D IR PAd 9gC ZEﬁarzé z U]t %)r% f%é 6 ‘-16 @a é*a] 8%] ca] ca] ca]
tc* a] caV] ca] caV] calsahs@ke@hsdheahss Al AL LC Y ¢ad cad caglaga] ¢d ca] c*al E:

; S>W>>>@0XFf FFGQ [ FERORES OJIEESESRRBCE] FERABt SRPEPUFIYILgDPRT |8F ca¥Ta] c*a] ca]
c*a ca] ca] ca] ca] cale «al Ga) oo <al Gal Gopleaborkaaloakesleakadlea abeal cal cavl c
a] caV] ca] ca] c*a] ca! }uuvv xX Gy zz?}}}

" BPSZ{ upkf " [ V] ] ] care &t eaf cbd etapta b abe fe cay @at gaalseh|sta]aca] @3 c*a] cal] ¢
aJ cal] ca] ca] ca] ca calca calcalcalcal ZTI! >Bpt | ga\ V{ upk
f] [\/]U] U La] LaU} ca g%% g%}'g% CL CL %Lt ]%]ca@}; +§ CL a%%%]gggu}g%‘ga] gaU] f:a]oc
aU] ca] cal] ca] cal] wed @ag (aad:J]aaa]ge@]geg a]:caaa 339
ko) - sy#&9?nv~yt oi d*"YSkf U] ca] caU] ca] calU] ca] ca] ca] c*a] ca] caU] ca] cal] ca] cal] ca
] caU] ca] caU] ca] cal] ca] cal] ca] cal] ca] ca] ca] c*a] ca] cal] ca] ca
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tzzuoj e_ZUkf U] ] ca] calU] ca] ca] cal] ca] cal] ca] cal] ca] ca] ca] c, a] ca] ca] c”a] cal] ca
] ca] ca] ca] caU] ca] ca] ca] caU] ca] caU] ca] caU] cal]ca E9&z' *,;>] 11X
.| vgkf " [ Ukf U] V] ca] caV] ca] caV] ca] caV] ca] caV]ca] caV]ca]caV]ca]lcaV]ca]calc,a]c
,aJcalcalc*a] ca]c”a] calc”ha]ca]ca]c*a]c*a]ca] ca]ca
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aU] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca04<@X\ " dpx! 8L~" cux} xs
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] caU] cal ca] caU] ca
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ca] cal] ca] cal] ca7MavWsONZA OpG OO P#P) Pe PPPPPPPPPQQ7 Q=QQQQQQQzuoj c] WRhc™N YT
] caU] cal] ca

WV] ca] caU] ca] cal] ca] cal] ca] caU] ca] caU] ca] cal] ca] caU] calU] cal] ca] cal] ca] ca] ca
] ca] ca] cal] cal] caU] cal] caQQOR#¥RBRqQRRRRRRTTTTTT[[[+\n\\] q] ] "% "~cdgg} xsni d_ZU
]c*a] ca] ca] ca] ca] c, a] ca] ca] ca] ca] ca] ca] ca] ca]c, a] ca] ca]ca]c, a] cal] cal] cal] c
a] cal] ca] calU] ca] ca] ca] ca] ca] ca] ca! ggh6hhh!i qiii 3jjj kgkvkkl dnmmj nnn>00000ppp
FqTqg} xsnid_Z]c*a]c, a] ca] ca] ca] ca] ca] ca] c*a] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Tgssst vt 5u: uZuuuuvvwwwm>x Cxxx X (
z6z: zTy} xsni d_ZUni d_Z] ca] ca] ca] ca] ca] ca] c*a] ca] ca] c, a] ca] cal] ca] cal] ca] cal]
ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] caU] ca] cal] ca] ca

3W SaekwD5CGE %' t zupkfa\ W] ca] ca] ca] ca] ca] ca] ca]c*a] ca] cal calc*a]ca]lca]calc
aU] ca] ca] caV]ca] caV]ca] ca] ca] c*a] ca] ca] c*a] ca] ca] ca] ca] ca! M=Vr) 590} DX] } xsni
d_Z]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c*a]ca]ca]lca]c*a]calca]ca]calca]cal
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!l JkUX41UDX] } xsni d_Z] ] c] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] c*a] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]l
ca] ca"#$4ucAl " 9@ 10%GK () - @ CO@ 10%& () - @ " SHI109R?& () - SHIL0UGE () -
S10%6& () - $10%& ()-Yu



zX9. 10GBL<10%G& ()-! fz 10UCG& ()-#!"fz 109G ()-#!"fz 10U ()-#!fz
10963G8 () - #L109G&' () - ENdE 10GSL™ y 10% & ()-$! y 10%& ()-$'" S
10% (& ()- ! S 10% (& ()- $ 10% & ()-VY 10G 10GMBE 10!" y 10%{(&'() $10y
10% (& ()-$'0y 10% (& ()-$'" y 10% (& ()-$'0 y 10% (& ()-$!"

109% (& () - $erl 1! XOM 10% U U&' () - 50M 10% U&' () - 5! Mlo&@ep;en&%w@%

U& ()-Y 10(( 10(( 10(('" y 109% (& ()-$tG #!!"Z#[ #\ #WUP1 1!' X 10 U

76
<130> 451541
<150> Australia PP9321
<151> 19 March 1999
<210> 5
<211> 339
<212> DNA
<213> Human
<400> 5

gcg goc gag cte acc cag tet cca gat tce ctg get gtg got ctg 45

ggc gag agg gcc acc atc aac tge aag tcc agt cag agt gtt tta 90

tac age ctc aac aat aag aac tac ttg gct tgg tac cag cag aaa 135
cca gga cag cct cct aag cta ctec att cac tgg gca tct acc cgg 180
gaa tcc ggg gtc cct gac cga tte agt ggc age ggg tct gag aca 225
gat ttc act ctec acc atc age age ctg cag get gag gat gtg geca 270
gtt tat tac tgt cag caa tat tat act act ccg tac act ttt ggc 315

<cag ggg acc aag ctg gag atc aag 339



U10 U U'!0OM10% U U& ()-5!OM 10% U U& ()-5! OM 10% U U& () -5! OM 10% U
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<130> 451541

<150> Australia PP9321

<151> 19 March 1999

<210> 6

<211> 360

<212> DNA

<213> Human

<400> 6

gtg cag ctg ctc gag cag tct gga gct gag gtg aag agg cct ggg 45
gece teg gtg aca att tce tgt cag gec tet cga caa gat ttc age 90
ggc cag tat att cat tgg gtg cga cag gcc cet gga caa ggg ttt 138
gag tgg atg gga ata atc aat cct agt ggt gga agt gca aac tac 180
gcg ccg aaa ttc aag ggc aga ctc acc atg tce agg gac teg tee 225
acg gac aca gtt tac atg acc ttg acc agc ctg aca tec gaa gac 270
acg gecc gtc tat tac tge ctt tta cag gcc ctg aaa cat tgg gge 318

cag gga acc ctg gtc goe gte tec tca 360



UU119% 10%& ()-Y 10 10

10!0, "1 10%& ()-3!0, 1 10%&' ()-3!0, ! 109%& ()-3-2./X2358zX6P1 1!!0Yg

109%& ()- G4 0Yg 109&' ()-GA! " Yg 109%&' ()- G4l 0Yg 10%& ()-&HA Yg 109& ()-G4!U Yg
10UKK&' () - GA8/9091929@B99S: rS4 1! 109%&' ()-0- 109&' ()-M- 10%t & %)-M$
10%&' ()-m 10 10 10! Yg 109%&' ()-AS:::;5=0?k@ Y7r S4 1!! 18 Sepiegnier2008" s

109 ()-:!'!'S 10%& ()-:!! 10983$& ()-  f10%t #& ()-

109%& ()-k@BBCCCCCODr S4 1! 1 T 10%& ()-38# 109%&' ()-m 10 10 10! 5@ 10%& ()-:5@
10%&' ()-:! S 10%& ()-:!ODDnEFt FGKWU3rS4 11171 T 109%& ()-3!" 1T 10%& ()-3!° 1T

109& () -3 | TahQ% ()gs3b@4 T 10%& ()-3!° I T 10%& ()- 3K LMNNNN&NjoP4 111° 1 T
109&' $S 109%& ()-Y

<150> Australia PP9321
<151> 19 March 1999
<210> 7

<211> 339

<212> DNA

<213> Human

<400> 7

gcg gecc gag cte acc cag tet cca gag tcoc ctg get gtg tet ctg 45

ggc gag agg gcc acc atc aac tgc aag tcc age cag agt gtec tta 90

tac agc tcc aac aat aag aac tac tta gct tgg tac cag cag aaa 135
cca gga cag cct cct aag ctg ctec att tac tgg gea tet acc cgg 180
gaa tcc ggg gtc cct gac cga tte agt ggc age ggg tct ggg aca 225
gat ttce act ctc acc ate agc agc ctg cag got gaa gat gtg gca 270
gtt tat tac tgt caa' caa tat ttt agt act cca ctc act ttc gge 315

gga ggg acc aag gtg gag atc aaa 339



10 10 10! 1T 109%& ()-3! 1T 10%& ()-3'1"1 T 10%& () - 3&N( NN~O7 Q&RSWU3P4

111 0@.! 10%& ()-34! 0@! 109%& ()-34! 0@! 109%& ()-34! 0@.! 10%& ()- 34! 0@! 109%&' () -
341 r@! 10%& () - 34SVXXXXXaYr P4 1110@! 10%&' | S 109%%ZZ& ()- Z4# 109Z& ()-Y 10 10
10! 0@.! 10%& ()-34! 0@.! 109%& ()-34aYZ[ ]~ WU3P4 1!10S 109%&Z& ()-Z4! S
1092ZZ& () - Z4! 0S 109&ZZ& ()-Z4!1" S 10%Z& () - Z4! 0S 109%Zz&18)Sepipmber 2003

109ZZ& ()-Z4 abccccd}oP4 1110S 109%%ZZ& $10%4| & ()-m 10ZZ 10ZZ 10ZZ!" S
1092Z7& ()-Z4!"S 109%&Z& ()-Z4! S 109%ZZ§y() - ZAddg9Ohhj kzX6P4 1111°T

10%41| 4] & () - YA OT 10%4| 4| & ()-Y4 T 10%4| 4| & ()- Y4 0T 10%4| 4| & () - Y40T
10%4] & () - YA ;éo%ow@pga 4kl %mnnnnwi [ M4 1111 T 10%1| 4 104| 4| 104] 4|

104 4 " T 1098V%%| & ()3FOT 1008 4 & ()-Y4l T 10%| 4| & () - Y41 0T

109 4| & () - 0Xo0 p rr 1110@109%2& ()-$!" @10%2& ()-$!" @

10922& ()-$° %?%Z&'( &é’ %@? ()-$$109&Z& () - Yr Hss7t uuvwUaMt 111" @
109278 () - $! 0% NI 00zze ()-$° @ 100778 ()-$! " @ L0%I& () - $! 0@
1092Z& () - $vygpyyyyr gl 11 Yg 10%& ()- miL$ 10% ()-Z 10ZZ .

<211> 342
<212> DNA
<213> Human
<400> 8

gtg cag ctg ctc gag cag tct ggg gct gag gtg aag agg cct ggg 45
gcee teg gtg aca att tec tge cag gee tet cga caa gat tte age 90
ggce cag tat att cat tgg gtg cga cag gcc cect gga caa ggg ttt 135
gag tgg atg gga ata atc aat cct agt ggt gga agt gca aac tac 180
gcg ccg aaa ttc aag ggc aga ctc ace atg tee agg gac teg tec 225
acg gac aca gtt tac atg acc ttg acc agc ctg aca tcec gaa gac 270
acg goc gte tat tat tge ctt tta cag gee ctg aaa cat tgg gge 315

cag gga acc ctg gtec gee gte tee tet 342
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10%& () -miYg 10%& ()-md! 0Yg 10%& ()-md! " Yg 10%&' ()- mdGH#cdef tN~\: 1111S 10%
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109%& () - MNHLLZX6~\: 1!10S 10%& ()-S/!°S 10%&' ()-S/ 0S 10%& ()-S/!0S

109%& ()-S/10S 10%& ()-S/!"S 109%&' ()-SkgPMuV4 111 YS 10%&' () -

1098 ()-1\"YS 10%& ()-YS 10%& ()-$& 10%& ()-Z 10 10 103wi [Mt 1!!1°YS 10% 10
10 10! Y$S 10p85() - ! 6454409 ()-!Y$S 10%& ()-! YS 10%& ()- ?X#zY: M4 1110Y3-
109%& ()-f oY3- 10UK{K& ()-f! Y- 10%& ()-! Y- 10%& ()-!Y-

109%& () - #10%215{0), Y#5I-Ags[t,2n-él pAg4s4Fl " S 109%& ()- FI"S 109%& ()-! Fl "

109 ()-!° Q.OWCZ Qchq S 10% ()-!'nFl"S 10%ZZ& () -1 JKYla’>4 1011 3S
109 () - F" 38 100/633& -F" 10%
<210>
<211> 339
<212> DNA
<213> Human
<400> 9

gcg gec gag cte acc cag tet cca gag tec ctg get gtg tet ctg 45

ggce gag agg gcce acc atc aac tge aag tcc age cag agt gte tta 90

tac agc tcc aac aat aag aac tac tta gct tgg tac cag cag aaa 135
cca gga cag cct cct aag ctg ctec att tac tgg gca tect acc cgg 180
gaa tce ggg gtc cct gac cga tte agt ggc age ggg tcet ggg aca 225
gat ttc act ctc acc atc age age ctg cag get gaa gat gtg geca 270
gtt tat tac tgt caa caa tat ttt agt act cca cte act ttc gge 315

gga ggg acc aag gtg gag atc aaa 339



& ()-F'1G 3S 10%q& ()-F'$ 10%&' ()-Z 10 10}wu3?4 10! 3S 10%&' ()-F"!03S
109& ()-F"103S 109 ()-F"! 3S 109& ()-F"! 3S 109 ()-F"!03S 10%& ()-F"

| KzX674 1011°3)S 10%KK& ()-G 3)S 10% ()-G 3)S 10% ()-G3)S 10%& ()-G 3S
109& ()-F"! 3S 109 ()-F'KalrPLO@ 10%| & ()- (!, 10%| 4| & ()-&$ 10% & ()-Z
10 10 10! 3)S 109 ()-G 3)S 10% ()- G <, Vit #wWU3r P10! = @1B0S6téhBen20068! ° @
1094 4| & ()- (1" @10% 4| & ()-('D @109 ()-(! @ 10% 4| & ()- (1

10%4| 4| & () - (#UVWKE i r P10!° @ 10%4| 4] & lgq! 10% & ()-$9% 10%&' ()-1 104| 4|
104| 4| 104 4| @ 10%| 4| & ()- (! @ 10%| 4| & () - (i bwU4P10!

0" 110%n& () -HBo0 ! 10%818641 $' . ! 10%& ()-$!')0 109 ()-$!.0 109 ()-$!'$ !
109 () - $Cai {] WJ3P10!0,, 10909& ()- !'O0,, 10%)0&' -1, ' 10900& () -
180! 10%&' ()-Akgvy0° ! 19‘%&"5!% ﬁig;ﬁq} F109%&R' ()-$]"_ nusS40! " 1109 ()-!'#0I T
10% ()-'IT ngfeﬁg()-' ?9 -s$9 109 () - Z 1099 1099
1099dB} oP40! "1 10%&' () 9 & 100/ & ()-m10 10
‘ <210>
<211> 342
<212> DNA
<213> Human
<400> 10

gtg cag ctg ctc gag cag tct ggg gct gag gtg aag agg cct ggg 45

gce tcg gtg aca att tee tge cag goc tct cga caa gat ttc age 90

ggc cag tat att cat tgg gtg cga cag gcc cct gga caa ggg ttt 135
gag tgg atg gga ata atc aat cct agt ggt gga agt gca aac tac 180
geg ccg aaa tte aag gge aga cte ace atg tcc agg gac teg tce 225
acg gac aca gtt tac atg ace ttg acc agc ctg aca tcc gaa'gac 270
acg gco gte tat tat tge ctt tta cag gcc ctg aaa cat tgg ggc 315

cag gga acc ctg gte gee gte tec teca 342



10! 1,9 10%&' ()-@0l,g 10% ()-@!,g 10%& ()-@\zX6P40!'0 @10% (& ()-m4! 0
@10% (& ()-md!" @10% (& ()-mi 0 @10% (& ()-m0 @10% & ()-md! @

10%& ()-mh. rP40!'1 0 @10% (' F@ 10963G& () - $L 109& ()-G 10(( 10(( 10((!" @
10% (& ()-md! " @10% (& ()-md. t OWU3P40! Fy, S 109%%5& ()- !3(%0%& ()-! OF@
10%5G8 () - !'OF@ 10%6GG8 () - ! F@ 109G () - ! F@ 10%:G8 18)Septerober2003, S
10965&' &$910%&' ()-Z 10GG 10GG 10GE "Fy, S 10%G&& ()- ! "Fy, S 10%46& () -

I "Fy, S 10%5G& ()- }I1wWU3P40! " YS 10%& (gp- 3! OYS 109&' ()-3!0YS 10% ()-3!0YS
109& ()-3! NOYS 109&' ()-3!YS 109%& ()-3varP10’ 10% & ()-!!

109%& () - $10% () - | %@@ﬁ 10! YS 10%& ()-3!"YS 10%& ()-3aB<ne[ 9r P10! * YUS
10% (& () - YUS T0% & ()-SHI0%N & ()-1&0 10% (& ()-!'& 10% (& ()-!'0

10% (& () - PIOL" Y& A0%h0 0 & ()-'3! 10%b& ()-'3# 10%& ()- 10((
10(( 10( (! OY% 11,0%(&13133%?% 10bb 10bb!" 10%bé& ()-'3!" 10%b& ()-'3!"
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<211> 339
<212> DNA
<213> Human
<400> 1

geg goc gag cte ace cag tct cca gac tce ctg get gtg tet ctg 45

ggg gag agg gcc acc atc aac tgc aag tec age cag agt gtt tta 90

tac agc tce aac aat aag aac tac tta gct tgg tac cag cag aaa 135
cca gga cag cct cct aag ctg ctc att tac tgg gca tct acc cgg 180
caa tce ggt gtc cct gac cga ttc cgt dgc age ggg tec ggg aca 225
gat ttc act ctc acc atc acc aac ctg cag gct gaa gat geg geg 270
att tat tac tgt cag caa tat tat ggt act ccg tac act ttt gge 315

cag ggg acc aaa tta gag atc aaa 339
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10%m& ()-F4! S 10%me& ()-F4# 10%& ()-m 10GG 10GG 10GE % ) ***** +r P10! @B @
10963 YS 10%& ()-*# 10%& ()-m 10mm 10nm 10nmm S 100/mﬂ8(/$‘epﬁembef§003

10%mm& () - F4+1-/ G23555wWUG910! 10 10!12@ 109%& ()-! YS 109%& ()-*!"YS

109%& ()-*!1"YS 10%& ()-*!"YS 10%& ()-*B§E6M799=>0Mr1! " Y@ 10%&' ()-"! Y@
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10%& | 0! 10%R<fB4:-4! H. 15 MK (99oFa#

<210> 12
<211> 339
<212> DNA
<213> Human
<400> 12

gtg cag ctg ctc gag cag tet ggg gct gag gtg aag agg cct ggé 45

gecc teg gtg aca att tce tge cag gec tet cga caa gat tte age 950

ggc cag tat att cat tgg gtg cga cag gcc cct gga caa ggg ttt 135S
gag tgg atg gga ata atc aat cct agt ggt gga agt gca aac tac 180
gcg ccg aaa ttc aag ggc aga ctc ace atg tcc agg gac teg tece 225
acyg gac aca gtt tac atg acc ttg acc agc ctg aca tcc gaa gac 270
acg gcc gtc tat tac tge ctt tta cag gec ctg aaa cat tgg gge 315

cag gga ace ctg gtc gec gte tee tea 339
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<150> Australia PP9321
<151> 19 March 1999
<210> 13

<211> 339

<212> DNA

<213> Human

<400> 13

gcg gcc gag ctc acc cag tet cca gac tee ctg get gtg tet ctg 45

ggg gag agg gcc acc atc aac tge aag tcc age cag agt gtt tta 90

tac age tcc aac aat aag aac tac tta get tgg tac cag cag aaa 135
cca gga cag cct cct aag ctg cte att tac tgg geca tect ace cgg 180
caa tce ggt gtec cct gac cga ttc cgt gge age ggg tcec ggg aca 225
gat ttc act ctc acc atc acc aac ctg cag gct gaa gat geg geg 270
att tat tac tgt cag caa tat ttt agt tca ccc tac act ttt ggc 315

cag ggg acc aag ctg gag atc aaa 339
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109%&' ()-m 45}oP1!!1°3S 10%¢t 10%&' ()-m 10 10 10! 03S 10%& ()- 1! 3S
109%& ()-1!03S 10%&' ()-1gwo}[9PL!I ! 11 0YgE 10%& ()-*! YsS 10%&' ()-*!"YsS
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109& () -*I~<r 13 0% ()-@ 3 @10% ()-@3 @10%& ()- @B
<150> Australia PP9321
<151> 19 March 1999
<210> 14
<211> 342
<212> DNA
<213> Human
<400> 14

gtg cag ctg ctc gag cag tct ggg gct gag gtg aag agg cct ggg 45

gec teg gtg aca att tecc tge cag gec tcet cga caa gat tte age 90

ggc cag tat att cat tgg gtg cga cag gcc cct gga caa ggg tet 135
gag tgg atg gga ata atc aat cct agt ggt gga agt gcg ggc tac 180
geg ccg aaa tte aag ggc aga ctc acce atg tce agg gac teg tec 225
acg gac aca gtt tac atg acc ttg acc age ctg aca tec gaa gac 270
acg gece gte tat tat tge ctt tta cag gec ctg aaa cat tgg gge 315

cag gga acc ctg gtc gce gte tece teca 342
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109%&' ()-!0@ 109%&' ()-1L~wXVB7! 10 10 109109%& ()-!,f 10%&Septembgr 200
109%& ()-*!", f 100/&'()-*!,f 109& ()-*~?MB7! 103109Z& () -! % #109JU& () -

10%Z& ()- @ 10%Z& () - @ 10%ké&' ()gé 109%& ()-0123A rP7! 10310! 0@
10%ZZ& () -! @ 10%ZZ& () 9%& 10%&Z&' () - Z 10ZZ 10ZZ 10ZZ! @@
10%ZZ& () - &@{g;[9+7 %Q%é)o f10%Zz2& ()- ', ,f 10%ZZ& ()- s*10%&Z& ()-!!-
10%ZZ& () - F@f W& () 10%ZZ& () - 012@HdIB7
<150> Australia PP9321
<151> 19 March 1999
<210> 15
<211> 339
<212> DNA
<213> Human
<400> 15

gcg gocc gag cte acc cag tet cca gac tee ctg get gtg tet ctg 45

ggc gag agg gocc acc atc aac tge aag tcc age cag agt gtt tta 90

tac agc tce aac aat aag aac tac tta gct tgg tac cag cag aaa 135
cca gga cag cct cct aag ctg ctc att tac tgg gca tet acc cgg 180
gaa tcc ggg gtc cct gac cga ttc agt ggc age ggg tcet ggg aca 225
gat ttc act ctc acc atc age age ctg cag get gaa gat gtg gea 270
gtt tat tac tgt cag caa tac tat agg act cct cte act ttec gge 315

gga ggg acc aag gtg gag atc aaa 339



10ZZ! 0! 3- 109%& ()-FY f10%& ()-&L0%& ()-!3 109%& ()-Ms$L 109%& ()-m 10ZZ
10ZZH_zI "P10f# 10% & ()-1 10 10 10! 03@ 10% ()-!03@ 10% ()-! 3@

109%& () - BMLOY%& () - OX" nz[ 97 P10! (s(loc(yg(&'()-sllgcyg&' &biﬁ 31§/éoc(y§($' %(?1 3
S 10% (& ()-nBy 10% & ()-! @ 10% (& ()-Mgy-./0>}oa o8 () -

10( ( ?L(()((!(é/ @3110%(%(' ()-T33.10% & ()-!3y)- 10% (& () - 318@sptember2003 xo. 4
10°1,, @109 ()-!(l,, @10%3G& ()-!0YS 109%& ()-!YS 109% ()- YZ10% ()-! Y@

10%& ()-(t>-gE4 10 |,! Yg 10%&' ()-Z4!'g¥g 10%& ()-Z4 Yg 109%& ()-Z4{* Yg
109%PP&' () - Zz4# 109%&' ()-1 10 10-?}oP4 10°1,! Y$10%& ()- 10 10 10! VYg
109%& ()-2z4!" ¥gagh0%& ()‘51Zﬁl10Yg 109%& () -24

<150> Australia PP9321

<151> 19 March 1999

<210> 16

<211> 342

<212> DNA

<213> Human

<400> 16

gtg cag ctg ctc gag cag tet ggg gecg gaa atg aag agg cct ggg 45

gcec teg gbg acg att tce tgt cag gec tcet cga caa acc ttec age 90

gge cag tat ata cac tgg gtg cga cag gcc cct gga caa ggg ctt 135
gag tgg atg gga gtg atc aat cct agt ggt gga age gca aac tac 180
gcg ccg agt tte cag ggc aga ctc agc atg tcc agg gac geg tce 225
acg aac aca gtg tac atg aaa ttg age agc ¢tg aca tcc gaa gac 270
acg gee gtg tat tac tgt ctt tea cag gec ctg aag tat tgg gge 315

cag gga acc ctg gte gce gtc tec teca 342



& z[9P4 10! 0@ 109&ZZ& ()-g0@ 10%Z& ()-g @ 109%Z& ()-g' @ 10%n& ()-g! " @
109228 ()-!' @ 109%ZZ& ()-& Y%&' (6M P4 10! 0@ 109&ZZ! | @ 109&' ()-$ 10%& ()-F 10ZZ
10ZZ 10ZZ!5- 109%ZZ& ()-! @ 109%ZZ& ()-gM MY [9P4 10! Al 3T 10%"& ()-Z! | F@
10%&' ()-!0l F@ 109&' ()-1 F@ 10%& ()-10%&' ()-! | @ 10%& ()-V\abcdp?~_%

10! 109%&' ()--S10%& ()-! @ 109%& ()-Z $&10%&' ()-Z 10 10 1008 September 2003

1098 () -Z2?SG' 19%2Y8%4YBY4 S1 1! 10%3G&' () - #910%G&' ()-Z 10 10 10!'°1, @

10% ()- @1, @ 10%& ()- @109 () - 98(*+g&. 0zX6r S1

101" &109& ()-& 0"&109&' () - & "&10%& ()-&L! 10%G&' ()-! s@ 109G ()-!s@
10%6G& () - 0Q 4&4L474fg§ g! 1Y@ 109&' ()-1t10%& ()-12z10%& ()-!YS

109 () - $s109%& ()-Y 1 107 & q;r;s;t;;}oasS4 11s$910%& ()-m

<150> Australia PP9321
<151> 19 March 1999
<210> 17

<211> 339

<212> DNA

<213> Human

<400> 17

gcg gee gag cte ace cag tet cca gac tcec ctg get gtg tect ctg 45
ggc gag agg gcc acc ate aac tge aag tcc aac cag agt gtt tta 90
tac aat tcc aac agt aag aac tac tta gct tgg tac cag cag aaa 13§
cca gga cag cct cct aaa ctt ctc att tac tgg gea tet ace cgg 180
gaa tcc ggg gtc cét gac cga ttc agt ggc agc ggg tcet ggg aca 225
gat tte act ctc acc atc age age ctg cag get gaa gat gtg gea 270
gtt tat tac tgt cag caa tat ttt agt act cec tac act ttt ggc 3185

cag gag acc aag ctg gag atc aaa 339



10 10 10!'1 6T 109%&' ()-14' 109%&' ()-1310%& ()-! Y@ 109%& ()-; @AFVFWEXFf FFr S1
11110% & ()-9% 10%& ()-Z 10mm 10nm 10mm - 10%m& ()-L10%r& ()-! @
10%m& () - FGA [ 1 60hO ODQEQI A<. 1 10! 3T 109%& ()-m 110%& ()-10"10%& ()-!1 @
109%&' ()-110%& ()-!1 @ 10%&' () - GEQFQEQUQSSOSWIBL 10! ! 3S

109&' () - VVAOLO%& () - F10%&' ()-!3@ 10%& ()-zSHL 10%& () - 8 Beptember 2003
10M@QY' [ ([)[*[8[[rS1 1!'S 10%& ()-'$ 10% ()-m 10 10 10!3S 109&' ()-Vvu%BS
10% & ()-v9% 3S 109%&' ()-v%[]3] O'b6bzXggS1L 11! F+f 10%n+n& ()- ! S

109&' ()-!"S 10%& ()-!S 10%h& ()-!S 10%& ()- &1L0%& () - 6b+deeeetteer P1 11! F+f
10%n+n! | T 10048.() - 3f 545Q9& ()-Y 10 10 10! F+f 10%& ()-

<150> Australia PP9321
<151> 19 March 1999
<210> 18

<211> 342

<212> DNA

<213> Human

<400> 18

gtg cag ctg ctc gag cag tct ggg get gaa atg aag agg cct ggg 45

gcec teg gtg acg att tec tgt cag gec tet cga caa ace ttc age 90

ggc c¢cag tat ata cac tgg gtg c¢ga cag gec cct gga caa ggg ctt 135
gag tgg atg gga gtg atc aac cct agt ggt gga age gca aac tac 180
gcg ccg agt ttc cag ggc aga ctc age atg tce agg gac geg tec 238
acg aac aca gtg tac atg aaa ttg age age ctg aca tec gaa gac 270
acg gec gtg tat tac tgt ctt tca cag gec ctg aag tat tgg gge 315

cag gga acc ctg gtc goc gte tec tea 342



I F+ 109 ()- ef G Rin\p] pApwUGO1 111 10 10! I T 10% ()-3!0I T 10% ()-3!0I T
109&' ()-3'01 T 109%& ()-3!" IT 109&' () -3 p_pkpp' rst?toM+1l 1 y@ 10%.L& ()-!0l @

10%& ()-!" 1 @109%& ()-' | @ 109%& ()-! |@10%35&'()-# 10%& ()-Z
102t }uuuvvwz[ <+1! | y@ 10y) * 109%& ()-1' t10%& ()-! |"@10%& ()-!|" @ 10%& ()-
10%& () - !0l y@ 10%& () - MABX OxxxXzX9+1! | y@ 5" 100& ()--!° 1ﬁmr@03

0109%88& ()-! “0109% M & ()-.10%& ()-!1*@ 10%& ()- sxDyEyFyGyUyyzz~_@y@
210% ()-' 1 @10% ()- !* | @10%=& ()goL$ 10%& ()-G 10! 10l

101 810% & () - @n{{|}}] -ws~_@;i01"@10%& ()- |1 @10%d d& ()- ! A

1098 ()-!; Acq3bO% 7& denshi A 10%x& ()-!'1° A 10%& ()-]1~~ "rP@;i0l"@
100& ! 2| @100/dob&' ()-f,# 10% ()-Z 10 10 10! 0l " @ 10%& ()- ! SOl " @ 10%88& () -
* OWUBP@ 0l * @{E0%E: () -Augtral@ P8E1() - ' gl @ 10%\ & ()-! "1 3@ 10%& ()-F! | 3@
10%EE& () - F! <158 10%& {9 mbth 1999

<210> 19
<211> 339
<212> DNA
<213> Human
<400> 19

gcyg geec gag cte acc cag tet cca gac tcoe ctg get gtg tet ctg 90

ggc gag agg goc acce atc aac tgc aag tcc age cag agt gtt tta

tac agc tcc aac aat aag aac tac tta get tgg tac cag cag aaa 135
cca gga cag cct cet aag ctg ctc att tac tgg gea tet ace cgg 180
gaa tcc ggg gtc cct gac cga ttc agt ggc age ggg tct ggg aca 225
gat ttc act ctc acc atc age age ctg cag get gaa gat gtg gea 270
gtt tat tac tgt caa caa tat ttt agt act cca ctec act tte ggc 315

gga ggg acc aag gtg gag atc aaa 339



wi[M@0l " @10% 10 10 10!'8, 10% ()-@O0l @10%& ()-!'1 " @10%& ()-! 1" @
10% ()-g\}[ MP1 10 10 10! 0YS 10%& ()-" ! YS 10%& ()- 0YS 10%& ()-'!) YS
109278 ()- $9 109& ()-Z' /3?EzX6MP1 10!8 A"10%&' ()-p!8 A"10%& ()-p)!8
A"109%& ()-p)!8 A"10%& ()-p! @ 109%& ()- #9 10%& ()-EO " fnvxV4aM?l 1!8
A"109%& ()-p-!18 A"10%& ()-p-!8 A"10%& ()-p-!8 A"10%& () -18-Septemheyo@0B) - p! 8
A"10%& ()-pvwz{~\:4MP1 1118 A"10%& ()-p!8 A"10%& ()-p8 A"10%& ()-p8

91
<130> 451541
<150> Australia PP2321
<151> 19 March 1999
<210> 20
<211> 342
<212> DNA
<213> Human
<400> 20

gtg cag ctg ctc gag cag tct gga goct gag gtg aag agg cct ggg 45
gee tcg gtg aca att tce tge cgg goe tct cga caa gat ttec age 90
gge c¢ag tat att cat tgg gtg cga cag gec cct gga caa ggg ttt 135
gag tgg atg gga ata atc aat cct agt ggt gga agt gca aac tac 180
gcg ccg aaa tte aag ggc aga ctc acc atg tec agg gac tcg tee 228
acg gac aca gtt tac atg acc ttg acc agc ctg aca tec gaa gac 270
acg gec gte tat tat tge ctt tta cag gec ctg aga cat tgg ggc 318

cag gga acc ctg gtc gga ccg tct tca 342



A" 10% () - p&

C="xVAMPL 118 A'10%&K ()-p!'8 A"10%& ()-p!8 A"10%& () - pp!8

A"10%&' ()-p!'8 A"10%& ()-p!'8 A"10%& ()-p~aD4M?l 1!8 A"108 A"10%& ()-p8
A"10%&' ()-p8 A"10%& ()-p8 A"10%& ()-pFH

A"10% ()-p8 A"10% () - p8

<130>

<150>
<151>

<210>
<211>
<212>
<213>

<400>

451541

Australia PP8321
19 March 1999

21

339
DNA

Human

21

gcg gec gag

ggc
tac
cca
gaa
gat

gtt

gag agg

agc
gga
tce
tte

tat

cag ggg

cte
cag
g99
act
tac

acc

cte
gcc
aac
cce
gtc
ctc

tgt

acc

acc

aat

cect

cct

ace

cag
atc
aag
aag
gac

ate

cag caa

aag ctg gaa

92

tct

aac

aac

cta

cga

agce

tat

ate

cca
tgc
cac
cte
tte
age
cEt

aaa

gat

aag

tce

tcec

ttg get

att

cac

agt ggc

ctg
agt

339

cag

tct

ctg
agt
tgg
tgg
agc
gct

cce

gct gtg get
cag agt gtt
tac cag cag
gca tct acce
ggg tct gag
gag gat gtg

tac act ttt

ctg 45

tta

aaa

<gg

aca

gca

ggc

90

135

180

225

270

315

="}[>MP1 1188 A"10% ()-p!8
A"109%& ()-pp'8 A"10% ()-p8 A"10% ()-p!8 A"10%& ()-p!'8 A"10%&' () -
18 September 20

BgaD' MB



A" 10%&' ()-p8 A"10%&' ()-p8 A"10%&' ()-pG[ .="e' MB A"10%&' ()-p8 A"10%&' ()-p8
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A'18 A"10%&' ()-p!'8 A"10%&' ()-p!'8 A"10%&' ()-p!'8 A'10%&' ()-pG[ .="}[9MVB A"!!8
A"10%&' ()-p!8 A"10%&' ()-p!8 A"10%&' ()-p8 A"10%&' ()-p!8 A"10%&' ()-p!8
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<130> 451541
<150> Australia PP9321
<151> 19 March 1999
<210> 22
1 <211> 342
<212> DNA
<213> Human
<400> 22

gtg cag ctg ctc gag cag tct ggg gct gag gty aag agg cct ggg 45

gec tcg gtg aca att tce tge cag gec tet cga caa gat tte age 90

ggc cag tat att cat tgg gtg cga cag gec cck gga caa ggg ttt 135
gag tgg atg gga ata atc aat cct agt ggt gga agt gea aac tac 180
gcg ccg aaa ttc aag gge aga cte acc atg tce agg gac tcg tec 225
acg gac aca gtt tac atg acc ttg acc agc ctg aca tcc gaa gac 270
acg gee gte tat tac tgc ctt tta cag gcc ctg aaa cat tgg ggc 315

cag gga acc ctg gte gcc gte tce tca 342



A"10%&' ()-p!'8 A"109%&' ()-p8 A"109%&' ()-p8 A"109& ()-pH .=" !"#$nQvB A"!!8
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A"109& ()-p8 A"10%& ()-p!8 A"10%& ()-p!8 18 September 2003
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<130> 451541

<150> Australia PP9321
<151> 19 March 1999
<210> 23

<211> 339

<212> DNA

<213> Human

<400> 23

gcg gec gag cte acc cag tct cca gac tecc ctg get gtg tet ctg 45

ggc gag agg gec ace atc aac tgc aag tec aac cag agt gtt tta 90

tac aac tcc aac agt aag aac tac tta gct tgg tac cag cag aaa 135
cca gga cag cct cct aaa ctg ctc att tac tgg geg tct ace cgg 180
gaa tcc ggg gte cct gac cga ttc agt ggc age ggg tet ggg aca 225
gat tte act cte ace atc acc age ctg cag gcoct gaa gat gtg gea 270
gtt tat tac tgt cag caa tat ttt agt tct cce tac act ttt gge 315

cag ggg acc aag ctg gaa atc aaa 339



A" 109& () - pPQRSYZ~\ 29MB A"118 A"109%& ()-p!'8 A'10%& ()-p8 A'10%& ()- p8

A" 10%& () - pQ

.="Z[\]~_"nQVB A"118 A"109B A"10% ()-p8 A'10% ()-p8

A"10%&' ()-p8 A"10%&' ()-p8 A"10%&' ()-p8 A"10%&' ()-p aegnpt ROQVB A"! 8

A" 109 ()-p!8 A"10% ()-p!8 A"10% ()-pO0!8 A" 10%&

A" 109 ()-p!'8 A"10% ()-p!8 A"10% ()-p8

<130>

<150>
<151>

<210>
<211>
<212>
<213>

<400>

gty
gee
ggc
gag
gcg
acg
acg

cag

451541

Australia PP9321
19 March 1999

24

342
DNA
Human

24

cag ctg cte
tcg gtg acg
cag tat ata
tgg atg gga
ccg agt tte
aac aca gtg
gce gtg tat

gga acec ctg

gag
att
cac
gtg
cag
cac
tac

gte

cag
tce
tgg
atc
gge
atg
tgt

gee

tet
tgt
gtg
aat
aga
aaa
ctt

gtc

95

999
cag
cga
cct
cte
ttg
tca

tce

gect
gee
cag
agt
age
agce
cag

tca

gaa
tct
gce
ggt
atg
age
gcc

342

akg
cga
cct
gga
tce
ctg

ctg

O-PRK g

aag agg
caa acce
gga caa
agc gea
agg gac
aca tce

aag tat

cct ggg
ttc agc
ggg ctt
aac tac
gcg tcc
gaa gac

tgg ggc

eTatean ge;}z%

45

20

135

180

228

270

315

oMB A"!'!18
03



A" 109 ()-p!'8 A"10% ()-p!8 A"10% ()-pyVBIMB A"!18 A"10%& ()-p'8
A" 109 ()-p!8 A"10% ()-p8 A"10% ()-pQ
A" 109 ()-p!8 A"10% ()-p8 A"10% ()-p!8 A"10% ()-p!8 A"10% ()- p~\?9MB

AT1T18 A"109& ()-p!8 A"109%&' ()-p8 A'109& ()-p8 A" 109%&

A" 1098, A" 10%&' () - p8

<130>

<150>
<161>

<210>
<211>
<212>
<213>

<400>

96

451541

Australia PP9321

19 March 1999

25

339

DNA

Human

25
gcg gce gag cte ace cag tect cca
ggc gag agg gec acc ate aac tgce
tac aat tcc aac agt aag aac tac
cca gga cag cct cct aaa ctt ctc
gaa tcc ggg gtc cct gac cga ttce
gat ttc act ctc acc atc age age
gtt tat tac tgt cag caa tat ttt
cag ggg acc aag ctg gag atc aaa

.="}[OMB A"1118 A"10% ()-p'8

gac tcc ctg geot gtg tet ctg

aag tcc aac cag
tta gct tgg tac
att tac tgg gca
agt ggc agc ggg
ctg cag get gaa
agt act ccec tac

339

agt gtt tta
cag cag aaa
tct acc cgg
tct ggg aca
gat gtg gca

act ttt ggc

lln

()-pd
18 é)eptember2 03

45
20
135
le0
225
270

315

A'1118
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A'"109& ()-pGq .=" %}[9MB 18 September 2003
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<130> 451541
<150> Australla PP9321
<151> 19 March 1999
<210> 26
<211> 342
<212> DNA
<213> Human
<400> 26

gtg cag ctg ctc gag cag tet ggg gct gaa atg aag agg cct ggg

gec teg gtg acg att tec tgt cag gce tet cga caa acce ttc age 90
ggce cag tat ata cac tgg gtg cga cag gec cct gga caa ggg ctt 135
gag tgg atg gga gtg atc aac cct agt ggt gga agc gca aac tac 180
geg cecg agt ttc cag gge aga cte age atg teec agg gac geg tce 225
acg aac aca gtg tac atg aaa ttg age agc ctg aca tcc gaa gac 270
acg gcc gtg tat tac tgt ctt tca cag gec ctg aag tat tgg gge 315

cag gga acc ctg gtc gec gte teec teca 342



A'1118 A"10%&' ()-p!8 A'10%&' ()-p!8 A'10%& ()-p8 A"109%& ()-p!'8 A"109%& ()-p!'8
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<130> 451541
<150> Australia PP9321
<151> 19 March 1999
<210> 27
<211> 339
<212> DNA
<213> Human
<400> 27

geg gee gag ctc acc cag tct ceca gac tee ctg got gtg tet ctg. .45

gge gag agg gcc acc atc aac tgce aag tce age cag agt gtt tta 90

tac agc tcc aac aat aag aac tac tta gcet tgg tac cag cag aaa 135
cca gga cag cct cct aag ctg ctc att tac tgg gca tet acc cgg 180
gaa tcc ggg gte cct gac cga tte agt ggc age ggg tet ggg aca 225
gat ttec act ctc ace atec agec age ctg cag get gaa gat gtg gca 270
gtt tat tac tgt cag caa tat tat agt act cecg tac act ttt gge 315

cag ggg acc aag ctg gag atc aag 339
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10%& ()- f 10%%& ()- 10%#&' ()- f 10%#& ()-_?0 f 10%#& ( f 10%t& () -
109%#&' () - f §: ()- 34010%:& ()- f 10%:& ()- f 109%& ()-9G 0 f 109%#& ()-
109%#&' () - 1/§:() O‘Vt#&'()-;C<J St f 10%& ()- CO f 10%t& ()-; c<J
St f 10%#& Jf 109X (V- f 109%& ()- f 109%#& ()-+15_70 f 10%t& ( f
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109%&' () - 59 gﬁggg 10%#&' ()- f 10%& ()- f 10%#& ()- f 10%& ()-;c<J S
t f 10%& () el ytw} g ctg c]tg(yﬁé &L eck gLa gct gag gtg aag agg cct ggg

gce teg gtg aca att tec tge cag gee tet cga caa aat ttc age
ggc cag tat att cat tgg gtg cga cag gcc cct gga caa ggg ctt
gaa tgg atg ggc ata atc aat cct agt ggt gga agt gca aac tac
gcg ccg agg ttc aag gge aga ctc tee atg tec agg gac teg tee
abg gac aca gct tac ttg aca ttyg acc age ctg aca tcc gaa gac
acg ' gec gte tat tte tgt ctt tta cag tecc ctg aaa cat tgg ggce

cag gga acc ctg gtc gee gte tec teca 342

45

20

135

i8¢0

225

270

315
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<150> Australia PP9321
<151> 19 March 1999
<210> 29

<211> 336

<212> DNA

<213> Human

<400> 29

gcg gce gag cte act cag tct cca cte tcoc ctg coc gte ate cct 4S5

gga gag ccg gcc tee ate tec tge agg tet agt cag age cte ctg 90

cat agg aat gga tac aac tat ttg gat tgg tac ctg cag aag cca 135
999 cag tct cca caa cte ctg atc tat ttg ggt tet act cgg gee 180
tcc ggg gtec cct gac aga ttc agt gge agt gga tea ggc aca gat 235
ttt aca ctg aac atc aga aga gtg gag gct gag gat gtt ggg gtt 270
tat tat tgc atg caa ggt cta caa acg cca tac act ttc ggc gaa 315

ggg acc aag gtg gag ate aaa 336
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<130> 451541
<150> Australia PP9321
<151> 19 March 1999
<210> 30
<211> 354
<212> DNA
<213> Human
<400> 30

gtg cag ctg ctc gag tct ggyg gga ggc tta ata cag cca ggg cgg 4S5

tce ctg aga ctc tca tgt aca gec tet gga tte cce ttt ggt gat 90

tct get atg ace tgg tte cge cag got cca ggg aag ggg ctg gag 135
tgg gtg ggt ttc att aga agec aaa get tat ggt gog gca aca geca 180
tac gecc gecg tet atg aaa ggc aga gtt acc atc tca aga gat gat 225
gcc aaa agt atc gee tat ctg cac atg age aga ctg aag atc gag 270
gac aca gcc gtt tat ttc tgt agt aga gtg aaa gca ggé ggc cct 315

gac tac tgg ggc cag gga acce ctg gtc acc gte tcc tea 354
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<130> 451541
<150> Australia PP9321
<151> 19 March 1999
<210> 31
<211> 114
<212> Amino Acid
<213> Human
<400> 31
Ala Ala Glu Leu Thr Gln ger Pro Asp Ser Leu Ala Val Ser Leu
1 S 10 15

Gly Glu Arg Ala Thr Ile Asn Cys Lys Ser Asn Gln Ser Val Leu
20 25 30

Tyr Asn Ser Asn Ser Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys
35 40 45

Pro Gly Gln Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg
S0 55 60

Glu Ser Glir val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr
€5 70 75

Asp Phe Thr Leu Thr Ile Thr Ser Leu Gln Ala Glu Asp Val Ala
80 85 20

val Tyr Tyr Cys Gln @Gln Tyr Phe Ser Ser Pro Tyr Thr FPhe Gly
95 100 105

Gln Gly Thr Lys Leu Glu Ile Lys
110
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<130> 451541
<150> Australia PP9321
<151> 19 March 1999
<210> 32
<211> 114
<212> Amino Acid
<213> Human
<400> 32

Val Gln Leu Leu Glu Gln Ser Gly Ala Glu Met Lys Arg Pro Gly

1 5 10 15

Ala Ser Val Thr Ile Ser Cys Gln Ala Ser Arg Gln Thr Phe Ser
20 25 30

Gly Gln Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu
35 40 45

Glu Trp Met Gly Val Ile Asn Pro Ser Gly Gly Ser Ala Asn Tyr
50 55 60

Ala Pro Ser Phe Gln Gly Arg Leu Ser Mat Ser Axrg Asp Ala Ser
65 70 75

Thr Asn Thr Val Tyr Met Lys Leu Ser Ser Leu Thr Ser Glu Asp
80 85 90

Thr Ala Val Tyr Tyr Cys Leu Ser Gln Ala Leu Lys Tyr Trp Gly
95 100 105

Gln Gly Thr Leu Val Ala Val Ser Ser
110



& ()-88& c BWI10% $ & ()-8&10% $ & ()-& #;c 6WI10% $ & ()-&10% $ & ()- &10%
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104

<130> 451541

<150> Australla PP9321

<151> 19 March 1999
<210> 33

<211> 113

<212> Amino Acid
<213> Human

<400> 33

Ala Ala Glu Leu Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu
1 5 10 15

Gly Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu
20 25 30

Tyr Ser Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys
35 40 45

Pro Gly Gln Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg
50 55 60

Glu Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr
65 70 75

Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Ala Glu Asp Val Ala
80 85 90

Val Tyr Tyr Cys Gln Gln Tyr Phe Ser Thr Pro Leu Thr Phe Gly
95 100 108

Gly Gly Thr Lys Val Glu Ile Lys
110
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<130> 451541
<150> Australia PP9321
<151> 19 March 1999
<210> 34
<211> 114
<212> Amino Acid
<213> Human
<400> 34

Gln Leu Leu Glu Gln Ser Gly Ala Glu Val Lys Arg Pro Gly Ala

1 5 10 15

Ser Val Thr Ile Ser Cys Arg Ala Ser Arg Gln Asp Phe Ser Gly
20 25 30

Gln Tyr Ile His Trp Val Arg Gln Ala Pro Gly Glm Gly Phe Glu
35 40 45

Trp Met Gly Ile Ile Asn Pro Ser Gly Gly Ser Ala Asn Tyr Ala
50 55 60

Pro Lys Phe Lys Gly Arg Leu Thr Met Ser Arg Asp Ser Ser Thr
65 70 75

Asp Thr Val Tyr Met Thr Leu Thr Ser Leu Thr Ser Glu Asp Thr
80 85 90

Ala Val Tyr Tyr Cys Leu Leu Gln Ala Leu Lys His Trp Gly Gln
95 100 105

Gly Thr Leu Val Ala Val Ser Ser Ala
110
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<130> 451541
<150> Australia PP9321
<151> 19 March 1999
<210> 35
<211> 113
<212> Amino Acid
<213> Human
<400> 35

Ala Ala Glu Leu Thr Gln Ser Pro Asp Ser Leu Ala Val Ala Leu

1 5 10 18

Gly Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu
20 25 30

Tyr Ser Leu Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys
35 40 45

Pro Gly Gln Pro Pro Lys Leu Leu Ile His Trp Ala Ser Thr Arg
50 55 60

Glu Ser Gly Vval Pro A'sp Arg Phe Ser Gly 8er Gly Ser Glu Thr
€5 70 75

Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Ala Glu Asp Val Ala
80 85 90

Val Tyr Tyr Cys Gln Gln Tyr Tyr Thr Thr Pro Tyr Thr Phe Gly
95 100 105

Gln Gly Thr Lys Leu Glu Ile Lys
110
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<130> 451541
<150> Australia PP9321
<151> 19 March 1999
<210> 36
<211> 114
<212> Amino Acid
<213> Human
<400> 36

Val Gln Leu Leu Glu Gln Ser Gly Ala Glu Val Lys Arg Pro Gly

1 5 10 15

Ala Ser val Thr Ile Ser Cys Gln Ala Ser Arg Gln Asp Phe Ser
20 25 30

Gly Gln Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Phe
35 40 4S

Glu Trp Met Gly Ile Ile Asn Pro Ser Gly Gly Ser Ala Asn Tyr
50 55 60

Ala Pro Lys Phe Lys Gly Arg Leu Thr Met Ser Arg Asp Ser Ser
€5 70 75

Thr Asp Thr Val Tyr Met Thr Leu Thr Ser Leu Thr Ser Glu Asp
80 8s 20

Thr Ala Val Tyr Tyr Cys Leu Leu Gln Ala Leu Lys His Trp Gly
95 100 108

Gln Gly Thr Leu Val Ala Val Ser Ser
110



& ()-810% $ & (
& ()-810% $ & (
& ()-810% $ & (

<130>

<150>
<151>

<210>
<211>
<212>
<213>

<400>

) - & #,
) - &dD;
)- &1

451541

108

Australia PP9321

19 March 1999

37

113

Amino Acid
Human

37
Ala Ala Glu Leu Thr
h s

Gly Glu Arg Ala Thr
20

Tyr Ser Ser Asn Asn
35

Pro Gly Gln Pro Pro
50

Glu Ser Gly Val Pro
65

Asp Phe Thr Leu Thr
80

Val Tyr Tyr Cys Gln
95

Gly Gly Thr Lys Val
110

Gln Ser Pro Glu Ser
10

Ile Asn Cys Lys Ser
25

Lys Asn Tyr Leu Ala
40

Lys Leu Leu Ile Tyr
55

Asp t{rg Phe Ser Gly
70

Ile Ser Ser Leu Gln
8s

Gln Tyr Phe Ser Thr
100

Glu Ile Lys

C BWI10% $ & ()-&10% $ & ()-&10% $ & ()-&10% $
C BWI10% $ & ()-8&10% $ & ()-&10% $ & ()-&10% $
0%$ & ()-8& ,gG ; 10%

18 September 2003

Leu Ala Val Ser Leu
15

Ser @ln Ser Val Leu
30

Trp Tyr Gln Gln Lys
© 45

Trp Ala Ser Thr Arg
60

Ser Gly Sex Gly Thr
75

Ala Glu Asp Val Ala
80

Pro Leu Thr Phe Gly
105
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<130>

<150>
<151>

<210>
<211>
<212>
<213>

<400>

451541

109

Australia PP9321

19 March 1899

38

114

Amino Acid
Human

38

)-& 5:>CH _#;c
) - & PS*hgl pdD; ¢
18 September 2003

Val Gln Leu Leu Glu Gln Ser Gly Ala Glu Val Lys Arg Pro Gly

Ala Ser val Thr Ile
20

Gly Gln Tyr 1ls His
35

Glu Trp Met Gly Ile
50

Ala Pro Lys Phe Lys
65

Ser Cys Gln Ala Ser Arg Gln Asp Phe Ser

25

Trp Val Arg Gln Ala
40

Ile Asn Pro Ser Gly
55

Gly Arg Leu Thr Met
70

Thr Asp Thr Val Tyr Met Thr Leu Thr Sexr

80

8s

3o

Pro Gly Gln Gly Phe
45

Gly Ser Ala Asn Tyr
60

Ser Arg Asp Ser Ser
75

Leu Thr Ser Glu Asp
90

Thr Ala Val Tyr Tyr Cys Leu Leu Gln Ala Leu Lys His Trp Gly

95

Gln Gly Thr Leu Val
110

100

Ala Val Ser Ser

105
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<130> 451541
<150> Australia PP9321
<151> 19 March 1999
<210> 39
<211> 113
<212> Amino Acid
<213> Human
<400> 39

Ala Ala Glu Leu Thr Gln Ser Pro Glu Ser Leu Ala Val Ser Leu

1 5 10 15

Gly Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Qln Ser Val Leu
20 25 30

Tyr Ser Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys
35 ’ 40 45

Pro Gly Gln pro PFro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg
0 55

5
Glu Ser Gly Val Pro ABp Arg Phe Ser Gly Ser Gly Ser Gly Thr
65 70 75

Asp Phe Thr Leu Thr Ile Ser ser Leu Gln Ala Gly Asp Val Ala
80 as 1 90

Val Tyr Tyr Cys Gln Gin Tyx Phe Ser Thr Arg Leu Thr Phe Gly
95 : 100 105

Gly Gly Thr Lys Val Glu Ile Lys
110
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<130> 451541
<150> Australia PP9321
<151> 19 March 1999
<210> 41
<211> 113
<212> Amino Acld
<213> Human
<400> 41
Ala Ala Glu Leu Thr Gln ger Pro Asp Ser Leu Ala Val Sexr Leu
1 5 10 15

Gly Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu
20 25 30

Tyr Ser Ser Asn Asn Lyﬁ Asn Tyr Leu Ala Trp Tyr Gln Gln Lys
35 40 45

pPro Gly Gln Pro Pro Lys Leu Leu Ile Tyr Trp Ala ger Thr Arg
50 55 60

Gln Ser Gly Val Pro Asp Arg Phe Axg Gly Ser Gly Ser Gly Thr
65 70 75

Asp Phe Thr Leu Thr Ile Thr Asn Leu Gln Ala Glu Asp Ala Ala
80 85 90

Ile Tyr Tyr Cys Gln Gln Tyr Tyxr Gly Thr Pro Tyr Thr Phe Gly
95 100 105

Gln Gly Thr Lys Leu Glu Ile Lys
110
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<130> 451541
<150> Australia PP9321
<151> 19 March 1999
<210> 42
<211> 114
<212> Amino Acid
<213> Human
<400> 42
Val Gln Leu Leu Glu Gln Ser Gly Ala Glu Val Lys Arg Pro Gly
1l 5 10 15
Ala Ser Val Thr Ile Ser Cys Gln Ala Ser Arg Gln Asp Phe Ser
20 25 30
Gly GIn Tyr Ile His Trp Val Axrg Gln Ala Pro Gly Gln Gly Phe
35 40 45
Glu Trp Met Gly Ile Ile Asn Pro Ser Gly Gly Ser Ala Asn Tyr
50 55 60
Ala Pro Lys Phe Lya Gly Arg Leu Thr Met Ser Arg Asp Ser Ser
65 70 75
Thr Asp Thr Val Tyr Met Thr Leu Thr Ser Leu Thr Ser Glu Asp
8o 85 20
Thr Ala Val Tyr Tyr Cys Leu Leu Gln Ala Leu Lys His Trp Gly
95 100 105
Gln Gly Thr Leu Val Ala Val Ser Ser

110
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<130> 451541
<150> Australia PP9321
<151> 19 March 1999
<210> 43
<211> 113
<212> Amino Acid
<213> Human
<400> 43

Ala Ala Glu Leu Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu

1 . 5 10 15

Gly Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu
20 25 30

Tyr Ser Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys
35 40 45

Pro Gly Gln Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg
50 55 60

Gln Ser Gly Val Pro Asp Arg Phe Arg Gly Ser Gly Ser Gly Thr
65 70 75

Asp Phe Thr Leu Thr Ile Thr Asn Leu Gln Ala Glu Asp Ala Ala
80 B85 90

O

Ile Tyr Tyr Cys Gln Gln Tyr Phe Ser Ser Pro Tyr Thr Phe Gly
95 100 105

Gln Gly Thr Lys Leu Glu Ile Lys
110



109838 () - Z10x$10x$10x$ u6 10%$& ()-,! @ Y10% "0 "& ()- @}
@f)YlofV#(&')()-@! @ YI0MWWEE! () - @B)zdD_RL #L 10%. 109%B3& ()-/y. N
10983& ()-/y. 10983& ()-/y. 1083& ()-/ 0 10083& ()--! 10%g& ()-ONHL .
109%:30Ny. 10983& ()-/y. 10983& ()-/y. 10983& ()-/y. 10983& ()-/#3 1y
109838&"()-/y. 10983& ()-/#30Ny. 10983& ()-/y. 10983& ()-18ﬁegtb®%liﬁ3&m/)%#3%.
10983& ()-/dH, 1y. 10983& (y. 10983& ()-/y. 10983& ()-/y. 10983& ()- Ny
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<130> 451541
<1560> Australia PP9321
<151> 19 March 1999
<210> 44
<211> 114
<212> Amino Acid
<213> Human
<400> 44

Val Gln Leu Leu Glu Gln Ser Gly Ala Glu Val Lys Arg Pro Gly

1 3 10 15

Ala Ser Val Thr Ile Ser Cys Gln Ala Ser Arg Glm Asp Phe Ser
20 25 30

Gly Gln Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Phe
35 40 45

Glu Trp Met Gly Ile Ile Asn Pro Ser Gly Gly Ser Ala Gly Tyr
50 58 60

Ala Pro Lys Phe Lys Gly Arg Leu Thr Met Ser Arg Asp Ser Ser
65 70 75

Thr Asp Thr Val Tyr Met Thr Leu Thr Ser Leu Thr Ser Glu Asp
80 85 20

Thr Ala Val Tyr Tyr Cys Leu Leu Gln Ala Leu Lya His Trp Gly
95 100 105

Gln Gly Thr Leu Val Ala Val Ser Ser
110



%83& ()-/y. 10983& ()-/cC 1y. 10983y. 10%83& ()-/y. 10%83& ()-/y.
i8£§§-8-/§. 10%33&'8-/#301\5/. 10083& ()-/1)/56" <, 1y. 1&§SOM¥MD1
10983& ()-/y. 10983& ()-/y. 10983& ()-/v. 10%;&()-/#30%38@ MD.1y.
10#3y. 10983& ()-/)#30Ny. 10983& ()-/y. 109%B3& ()-/y. 101 ()ID y2.003
10983& () -/ MJ abdp{_?, 1y. 10#y. 10983& ()-/y. 10983& () -18/S€dtymber
10983& ()-/y. 109B3& ()-/y. 109B3& ()-/ﬁgWX{dH, 1y.

<130> 451541
<150> Australia PP9321
<151> 18 March 1999
<210> 45
<211> 113
<212> Amino Acid
<213> Human
<400> 45
Ala Ala Glu Leu Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu
1 5 10 15

Gly Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu
20 25 30

Tyr Ser Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys
i5 40 45

Pro Gly Gln Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg
50 55 60

Glu Ser Gly val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr
65 70 75

Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Ala Glu Asp Val Ala
80 85 20

Val Tyr Tyr Cys Gln Gln Tyr Tyr Axg Thr Pro Leu Thr Fhe Gly
95 100 105

Gly Gly Thr Lys Val Glu Ile Lys
110



10#y.

10983& ()-1y.

10983& ()-1y.

10983& () -/ #30Ny.

10983& ()-1y.

109838 ()-/cC, ly. 10#y. 10983& ()-/y. 10983& ()-/y. 10983& ()-1y.
10983& ()-/#30Ny. 109B3& ()-/ <, 1y. 10#30N)y. 109B3& ()-/y. 109B3& ()-/vy.
10983& () -/ ) #30Ny

10983& ()-1y.
10983& ()-1Y.

<130>

<150>
<151>

<210>
<211>
<212>
<213>

<400>

10983& ()-/#30N D, 1y.
109838& ()-1y.

451541

10#3y.

109838& ()-/{_ 2, 1y.

117

10#y.

Australia PP9321

19 March 1999

46

114
Amino Acid
Human

46
Val Gln Leu Leu Glu
1 5

Ala Ser Val Thr Ile
20

Gly Gln Tyr Ile Hig
35

Glu Trp Met Gly Val
50

Ala Pro Ser Phe Gln
65

Thr Asn Thr val Tyr
80

Thr Ala Val Tyr Tyr
95

Gln Gly Thr Leu Val
110

Gln Ser
Ser Cys
Trp Val
Ile Asn
Gly Arg
Met Lys
Cys Leu

Ala val

Gly Ala Glu
10

Gln Ala Ser
25

Arg Gln Ala
40

Pro Ser Gly
55

Leu Ser Met
70

Leu Ser Ser
85

Ser Gln Ala
100

Ser Ser

Met Lys Arg Pro Gly
15

Axg Gln Thr Phe Ser
30

Pro Gly Gln Gly Leu
45

Gly Ser Ala Asn Tyr
60

Ser Arg Asp Ala Ser
75

Leu Thr Ser Glu Asp
90

Leu Lys Tyr Trp Gly
105

10983& ()-1y.

1098 Septenber2003



10983& () -/ #30Ny.

10983& () -/ #30Ny.

109838& ()-/y. 10983& ()-/y.

10983& ()-1y.
100838 ()-/y. 10083& ()-/y. 109@3& ()-/#30Ny. 109@3& ()-/y.
10983& ()-/%/ _?,1y. 10#y. 10983& ()-/y. 109B3& ()-/y. 109B3& ()-/vy.
10983& ()-//03@GHI@ 1y. 10##30Ny. 10983& ()

10983& ()-1y.

10983& ()-/#30Ny. 10983& ()-/y. 109B3& ()-/vy.

<130>

<150>
<151>

<210>
<211>
<212>
<213>

<400>

451541

Australia PP9321
19 March 1999

47

113

Amino Acid
Human

47
Ala Ala Glu Leu
1l
Gly Glu Arg Ala
Tyxr Asn Ser Asn
Pro Gly Gln Pro
Glu Ser Gly Val
Asp Phe Thr Leu

Val Tyr Tyr Cys

Gln Gly Thr Lyse

Thr
Thr
20

Ser
as

Pro
S0

Pro
65

Thr
80

Gln
95

Leu
110

Gln

Ile

Lys

Lys

Asp

Ile

Gln

Glu

Ser

Asn

Asn

Leu

Arg

Ser

Ile

118

Pro

Cys

Tyr

Leu

Phe

Ser

Phe

Lys

Asp Ser Leu Ala vVal Ser Leu
10 15

Lys Ser Asn Gln Ser Val Leu
25 30

Leu Ala Trp Tyr Gln Gln Lys
40 45

Ile Tyr Trp Ala Ser Thr Axg
55 60

Ser Gly Ser Gly Ser Gly Thr
70 75

Leu Gln Ala Glu Asp Val Ala
85 90

Ser Thr Pro Tyr Thr Phe Gly
100 105

109%83&' ()-/dD, 1y. 10#y.

-ly.

10983& () -/ #30NHKXY  cdH, 1y18 Septadper 2003



109838 ()-/y.

10983& () -/cpgwx{cC, 1ly. 10##y. 10983& ()-/y

10983&' () -/ #30Ny. 10983&' () - - -
109838& ()-1y. 10%33&'()-/() y. 10983& ()-/y. 10%83& ()-/dD, 1y. 10##y
st (11, st )0 sheis )00, e (11
igg/BB&:()-/#SONy. 10%3&'()-/d@1y_y'10##30,\§‘ )0%3&. %@%@t (’%8 Yoo
838 ()-1y. 10983& ()-/#30NhD, 1y. O-1y.

<130>

<150>
<151>

<210>
<211>
<212>
<213>

<400>

119

451541

Australia PP9321
19 March 1999

48

114

Amino Acid
Human

48
val Gln Leu Leu Glu Gln Ser Gly Ala Glu Met Lys arg Pro Gly
1 5 10

Ala Ser Val Thr Ile Ser Cys Gln Ala Ser Arg Gln Thr Phe Ser
20 25 30

Gly Gln Tyr Ile His Trp Val Arg Gln Ala Bro Gly Gln Gly leu
35 40 45

Glu Trp Met Gly Val Ile Asn Pro Ser Gly Gly Ser Ala Asn Ty
50 55 60

Ala Pro Ser Phe Gln Gly Axg Leu Ser Met Ser Arg Asp Ala Ser
65 70

Thr Asn Thr Val Tyr Met Lys Leu Ser Ser Leu Thxr Sex Glu Asp
a0 85 90

Thr Ala Val Tyr Tyr Cys Leu Ser Gln Ala Leu Lys Tyr Trp Gly
95 100 105

Gln Gly Thr Leu Val Ala Val Ser Ser
110



LOUISONy. LOW3E (). ]y, 10U3E )1y, 00BIE ()Y 10983E () )

o )10 ,1%%32‘##@."10%3&-()-/#30Ny. 109838 ()-1y. 10%35&?"( /
109838 ()-/y. 1098 ()-/"(), 5{_? 1y, 10#y. 10983& ()-/y. 10983& 1%
109838 ()-1Y. Lo ) Yo o8 L) o0 @LP_ 2 oY 1S iy
104y ' ()-/#30Ny. 10983& ()-/y. 0%33&'@%) %{‘Be}\q}@ghncg()ly Y
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<130> 451541
<150> Australia PP9321
<151> 19 March 1809
<210> 49
<211> 113
<212> Amino Acid
<213> Human
<400> 49
Ala Ala Glu Leu Thr Gln Ser Pro Asp 8er fLeu Ala Val Sexr Leu
1l 5 10 15

Gly Glu Arg Ala Thr Ile Asn Cys Lys Sexr Ser Gln Sexr Val Leu
20 25 30

Tyr Sex Ser Asn Aen Lys Asn Tyr Leu Ala Typ Tyr Gln Gln Lys
35 - 4

pro Gly Gln Pro Pro Lys Leu Leu 1le Tyr Trp Ala Ser Thr Arg
50 55 60

Glu ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr
€5 70 75

Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Ala Glu Asp Val Ala
80 B5 90

val Tyr Tyr Cys Gln Gln Tyr Phe Ser Thr Pro Leu Thr Fhe Gly
9% 100 105

Gly Gly Thr Lys val Glu Ile Lys
110



10983& ()-/y. 10983& ()-/y. 10983& ()-/y. 109%83& ()-/#30Ny. .
10%33&'8-/%0rd@1y. 10##30Ny. 109B83& ()-/y. 10%33&'():/y. 10%335& ()I-/y.
10983& () -/#30NdH, 1y. 10##3y. 10%83& ()-/#30Ny. 10983& ()-/Iy. 10983& ()-1y.
10983& ()-/y. 10%83& ()-/9gG ly. 10##y. 10983& ()-/y. }0%3& ()-1y.

10983& ()-/y. 10983& ()-/y. 10983& ()-/y. 10983& ()-/ <18 $eptecbadRH03
10983& ()-/y.
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<130> 451541
<150> Australia PP9321
<151> 19 March 1999
<210> 50
<211> 114
<212> Amino Acld
<213> Human
<400> 50

Val Gln Leu Leu Glu Gln Ser Gly Ala Glu Val Lys Arg Pro Gly

1 5 10 15

Ala Ser Val Thr Ile 8er Cys Arg Ala Ser Arg Gln Asp Phe Ser
20 25 30

Gly Gln Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Phe
35 40 45

Glu Trp Met Gly Ile Ile Aesn Pro Ser Gly Gly Ser Ala Asn Tyr
50 55 60

Ala Pro Lys Phe Lys Gly Arg Leu Thr Met Ser Arg Asp Ser Ser
65 70 75

Thr Glu Thr Val Tyr Met Thr Leu Thr Ser Leu Thr Ser Glu Agp
80 85 90

Thr Ala Val Tyr Tyr Cys Leu Leu Gln Ala Leu Lys His Txp Gly
95 100 105

Gln Gly Thr Leu Val Gly Pro Ser Ser
110



10983& ()-/y. 10983& ()-/y. 10983& ()-/#30N E8ly. 1033y. 10983& ()-/#30Ny.
10983& ()-/y. 10983& ()-/y. 10983& ()-/y. 10983& ()-/'*>?EhHLly.
1033q10%&' ()-"ql0%& ()-"ql0%& ()-" y, 10%& ()- y9%$s
109&' () - Y10331033EZ[ f gt zcCHLy.
1033109 ()-"ql0%&' ()-"ql0% ()-"ql0%& ()-"#39Xql0%& (18 Sertergprn2003
103#39Xq10%&' () -"qlO%& ()-"ql0%& ()-"ql0%& ()-"#39X DHLly.
103#q109&' () - "#39Xq109%&' ()-"ql0% ()-"@30% ()-"ql0%& ()-"dHHly.
103#q10%&' ()-"qlO%& ()-"#39Xql0%&' ()-"qlO0%& ()-"ql0%& ()-"_ ?HLy.
10q10%&: () - " q180& () - A5EAAR () - " #39XqLO%& () - " qL0%& ()-")/ _?HLy.
10q10%& ()-"q10% ()-"ql0%& ()-"ql0% ()-"#39Xq10%& ()-"/03: EKL® <Hly.
1#39Xq109& ( k450r10%& Apstratia PHB329 - " q10%& () - " #39XLOVaghk ™ DHly.
1#3q10%& () - <#3BXq10%&0 Marchigded () - " ql09%&' ()-"ql0%& ()-"kr}{ ?HLy.
1#9109%&' () -"qlO%&' ()-"#39Xql09%& ()-"qlO%& ()-"qlO%& ()-"_?Hly.
1#q10%& () - " g2004 () - 5g109%& () - "#39Xq10% ()-"ql0%& ()-" _?Hly.
1#q109%&' () - " g20p&' () - JedL0%& () - " ql0%& () - " #39Xql0%& ()-"" <Hly.
1#39Xq10%& ( x21ZHL0Y%E' Amincd&@d& () - " q10%& () - "#39X DHLy.
1#3q10%& () - <2BBXq10%8iufman" qL10%& () - " ql0%& ()-"ql0%&' ()-" %, / 6{ ?HLy.
1#q109%&' () -"qlO%&' ()-"#39Xql0%& ()-"qlO%& ()-"qlO%& ()-"6AGHKR] _?HLy.
<400> 51

Ala Ala Glu Leu Thr Gln Ser Pro Asp Ser Leu Ala Val Ala Leu
1 s 10 15

Gly Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu
20 25 30

Tyr Ser Leu Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys
35 40 45

Pro Gly Gln Pro Pro Lys. Leu Leu Ile His Trp Ala Ser Thr Axg
50 55 60

Glu Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Glu Thxr
65 70 75

Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Ala Glu Asp Val Ala
80 85 90

Val Tyr Tyr Cys Gln Gln Tyr Phe Ser Ser Pro Tyr Thr Phe Gly
95 100 105

Gln Gly Thr Lys Leu Glu Ile Lys
110



' " '()-"9l0%& ()-"]cdgny_7?Hly.
'()-"qL0%& ()-"ql0%& ()-"#39Xql0%& ()-"q - ()-7] .
iﬁgigﬁg 8-"310%‘ 8-"q10%&' ()-"qLO% () - #39;(35192?&(13/ <Hly
430100 () *#3OX10%! ()" QLO%! ()" QL% ()-" qLOYE {}-"{ 2Hy.
() - "#39Xq109%&’ () - - AT e
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Leaions () aio0e ) - g10 Lovei=g ()< F91010q10% (). #3Nved( 12y X7y

— Q! _ 0 =& - = Ny : ' _ FS
(075 Toves 1 o, ioomn) 0 15 dowa (01" (oS lowd ) 0'orS

=& () - 109 #f & () - mo : ] LY ! NALLO
L0064 () 1) SRE>1006 St o k) -1 08 s ko oA L
0S 10%k#~& ()$151>S 109%&Mh(ibog S 10% ! & ( % & ()-1Y10% ! & {)-

%-k#~& ()- $ 109k#& ()-ABQUT3 Y1094 & ()- Y10% 10" vE" 1O & ()"
100/0" & () - 10~k#2100~k#~182-k#~ S 10%k#~& ()-02{209,;? , -%ASlO""
381/((93%"5&' ()-! 1> () - 10%! & ()- 3109%6" & () - Ff 108“ & ()

0! & ()- SIRI"& ()AmihdAMY" & ()- |110%" & §)-_ L109%" & ()- 109%"& ()- o
1@(13%“" & () - 107"<R03> vz YL bSO 107" 10" 1096 & ()

"& ()-! 109%& ()-#OM [9L?21010! 10% m
109" & () <400>() o
Val Gln Leu Leu Glu Gln Ser Gly Ala Glu Val Lys Arg Pro Gly
! 5 10 15

Ala Ser Val Thr Ile Ser Cys Gln Ala Ser Arg Gln Asp Phe Ser
20 25 30

Gly Gln Tyr Ile His Trp val Arg Gln Ala Pro Gly Gln Gly Phe
35 40 45

Glu Trp Met Gly Ile Ile Asn Pro Ser Gly Gly Ser ala Asn Tyr
50 58 60

Ala Pro Lys Phe Lys Gly Arg Leu Thr Met Ser Arg Asp Ser Ser
65 70 75

Thr Asp Thr val Tyr Met Thr Leu Thr Ser Leu Thr Ser Glu Asps>
80 85 90

Thr Ala val Tyr Tyr Cys Leu Leu Gln Ala Leu Lys His Trp Gly
95 100 108

Gln Gly Thr Leu Val Ala Val Ser Ser
110
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18 September 2003
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<130> 451541
<150> Australia PP9321
<151> 19 March 1999
<210> 53
<211> 113
<212> Amino Acid
<213> Human
<400> 53

Ala Ala Glu Leu Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu

1 5 10 15

Gly Glu Arg Ala Thr Ile Asn Cys Lys Ser Asn Gln Ser Val Leu
20 25 30

Tyr Asn Ser Asn Ser Lys Asn Tyr Leu Ala Trp Tyr Gln Gin Lys
a5 40 45

Pro Gly Gln Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg
50 55 60

Glu Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly S8er Gly Thr
65 70 75

Asp Phe Thr Leu Thr Ile Thr Ser Leu Gln Ala Glu Asp Val Ala
80 85 90

Val Tyr Tyr Cys Gln Gln Tyr Phe Ser Ser:'Pro Tyr Thr Phe Gly
95 100 105

Gln Gly Thr Lys Leu Glu Ile Lys
110
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f&10% & () -
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y, 108 & () -, -. @P| bA410"

1 109 & () -

S 10% & ()-10"10"10" y10% & ()-
1 109% & ()- y10% & ()- yz10W"!& ()-:1yz10% & ()-:
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SF109%" & () -

@+, {29, 410"

“109%" & ()- Y10%"& ()-

y 10%"& ()-10"10"jjzm S210 f 10% " & ()-107"- 107" 107" 18)Septamper 2003

&10%" & ()-S t 10%"& ()-!

<150>
<151>

<210>
<211>
<212>
<213>

<400>

Y10%
451541

Australla PP9321

19 March 1999

54

114

Amino Acid
Human

54
Val Glin Leu Leu
1

Ala Ser Vval Thr

Gly Gln Tyr Ile

Glu
5

Ile
20

His
35

Glu Trp Met Gly Val

Ala Pro Ser Phe

Thr Asn Thr val

Thr Ala Val Tyr

Gln Gly Thr Leu

50

Gln
65

Tyr Met Lys Leu Ser Ser

80

Tyr
95

Val
110

Ser Cys Gln Ala Ser

Trp Val Arg Gln Ala

Gly Arg Leu Serxr Met

Cys Leu Ser Gln Ala

109%&' ()-R 29" S210 k gl0% & ()-!

yS10% ! & ()- yfS10% " & ()- ysl0%" &dAs- F10%" & ()-R

& ()-( yl0% " & ()-'
<130>

10

25

40

55

70

as

100

Ala Val Ser Ser

g10% & ()-
EvU410 ygl0% "

Gln Ser Gly Ala Glu Met Lys Arg Pro Gly

15

Arg Gln Thr Phe Ser

30

Pro Gly Gln Gly Leu

45

Ile Asn Pro Ser Gly Gly Ser Ala Asn Tyr

60

Ser Arg Asp Ala Ser

75

Leu Thr Ser Glu Asp

90

Leu Lys Tyr Trp Gly

108



" & ()- S10%" & ()-10 " 10 " 10 "
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109 & ()-10 "

<130>

<150>
<151>

<210>
<211>
<212>
<213>

<400>

451541

Australia PP9321
19 March 1999

55

113

Amino Acid
Human

55

Ala Ala Glu Leu Thrx Gln Sexr Pro

S 5

y10% " & ()-3 Emu3[\]~ p{naT310

y10%" & ()- tF10% & ()-!F10%

126

Gly Glu Arg Ala Thr Ile Asn Cy
20

Tyr Asn Ser Asn Ser Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys
40 45

35

Asp Ser Leu Ala val Ser Leu
1

s Lys Ser Asn Gln Ser Val Leu
25

18 September 2003

15

30

pro Gly Gln Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg

50

Glu Ser Gly Val Pro Asp Arg Phe Sex Gly Ser Gly Ser @Gly Thr
65 70 7

60

5

Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Ala Glu hAsp Val Ala
8

80

val Tyr Tyr Cys Gln Gln Tyr Phe Ser Thr Pro

95

Gln. Gly Thr Lys leu Glu Ile Lys

110

Tyxr Thr Phe Gly

105

f

& ()- y10%
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Australia PP9321

19 March 1999

57

113

Amino Acld
Human

57
Ala Ala Glu Leu Thr
1 5

Gly Glu Arg Ala Thr
20

Tyr Ser Ger Asn Asn
as

Pro Gly Gln Pro Pro
50

Glu Ser Gly val Pro
65

Asp Phe Thr Leu Thr
80

val Tyr Tyr Cys Gln
95

Gln Gly Thr Lys Leu
110

Gln Ser Pro Asp Ser Leu
10

Ala Val Ser Leu
15

Ile Asn Cys Lys Ser Ser Gln Ser Val Leu
25 30

Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys
40 45

Lys Leu Leu Ile Tyr Trp Ala Ser Thr
85

Arg
60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr
70 75

Ile Ser Ser Leu Gln Ala Glu Asp Val Ala
85 90

Gln Tyr Tyr Ser Thr Pro
100

Tyr Thr Phe Gly
108

Glu Ile Lys
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<130> 451541
<150> Australia PP9321
<151> 19 March 1999
<210> 58
<211> 114
<212> Amino Acid
<213> Human
<400> 58

Val Gln Leu Leu Glu Gln Ser Gly Ala Glu Val Lys Arg Pro Gly

1 5 10 15

Ala Ser Val Thr Ile Ser Cys Gln Ala Ser Arg Gln Asn Phe Ser
20 25 30

Gly Gln Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu
35 40 45

Glu Trp Met Gly Ile Ile Asn Pro Ser Gly Gly Ser Ala Asn Tyr
50 55 60

Ala Pro Arg Phe Lys Gly Arg Leu Ser Met Ser Arg Asp Ser Ser
65 70 75

Thr Asp Thr Ala Tyr Leu Thr Leu Thr Ser Leu Thr Ser Glu Asp
80 85 90

Thr Ala Val Tyr Phe Cys Leu Leu Gln Ser Leu Lys His Trp Gly
95 100 105

Gln Gly Thr Leu Val Ala Val Ser Ser
110
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<210> 59

<211> 97

<212> . Amino Acid

<213> Human

<400> 59
Ala Ala Glu Leu Thr Gln Ser Pro Leu Ser Leu Pro Val Ile Pro
1 5 10 18

Gly Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu
20 25 30

His Arg Asn Gly 'ryr Asn Tyr Leu Asp Trp Tyr Leu Gln Lys Pro
35 40 45

Gly Gln Ser Pro Gln Leu Leu Ile Tyr Leu Gly Ser Thr Arg Ala
50 55 60

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr ABp
65 70 75

Phe Thr Leu Asn Ile Arg Arg Val Glu Ala Glu Asp Val Gly Val
65 70 75

Tyr Tyr Cys Met Gln Gly Leu Gln Thr Pro Tyr Thr Phe Gly Glu
80 8S 90

Gly Thr Lys Val Glu Ile Lys
95
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<130> 451541

<150> Australia PP9321

<151> 19 March 1999

<210> 60

<211> 118

<212> Amino Acid

<213> Human

<400> 60
Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Ile Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Thr Ala Ser Gly Phe Pro Phe Gly Asp
20 25 30

Ser Ala Met Thr Trp Phe Arg Gln Ala Pro Gly Lys Gly Leu Glu
35 40 45

Trp Val Gly Phe Ile Arg Ser Lys Ala Tyr Gly Ala Ala Thr Ala
50 S5 60

Tyr Ala Ala Ser Met Lys Gly Arg Val Thr Ille Ser Arg Asp Asp
65 70 75

Ala Lys Ser Ile Ala Tyr Leu His Met Ser Arg Leu Lys Ile Glu
80 8s 90

Asp Thr Ala Val Tyr Phe Cys Ser Arg Val Lys Ala Gly Gly Pro
85 100 105

ASp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
110 115
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1. An isolated and purified nucleic acid sequence comprising a polynucleotide
sequence encoding a polypeptide of an antibody (or fragment thereof) wherein said antibody
(or fragment thereof) has binding affinity to a p53 protein or a portion thereof in vertebrates
and wherein said nucleic acid sequence is obtained from a vertebrate host expressing an
immune response against a naturally-occurring disease.

2. A nucleic acid sequence according to claim 1, wherein said immune response
is characterised by expression of at least one p53 antibody.

3. A nucleic acid sequence according to claim 1 or claim 2 comprising a
polynucleotide sequence encoding Fg, antibody fragment (or fragment thereof) having
binding affinity to a p53 protein or a portion thereof in vertebrates.

4, An isolated and purified nucleic acid sequence encoding a polypeptide of an
antibody (or fragment thereof) said sequence selected from the group consisting of SEQ ID
NOS: 1-30 wherein said antibody (or fragment thereof) has binding affinity to a p53 protein
or a portion thereof.

5. A nucleic acid sequence according to any one of claims 1 to 4, wherein the
nucleic acid sequence is DNA.

6. A nucleic acid sequence according to any one of claims 1 to 4, wherein the
nucleic acid sequence is RNA.

7. A nucleic acid sequence according to any one of claims 1 to 6, wherein the
nucleic acid sequence comprises a polynucleotide sequence(s), or an analogue thereof,
encoding an antibody fragment or other immunologically active fragment thereof, wherein
the antibody (or fragment thereof) has binding affinity to a p53 protein or a portion thereof in
vertebrates.

8. A nucleic acid sequence according to claim 7, wherein the antibody fragment
or other immunologically active fragment comprises at least one complementarity

determining region.

108/
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A nucleic acid sequence according to claim 7 or claim 8, wherein the antibody

fragment comprises at least one functional antigen-binding domain.

10. A nucleic acid sequence according to any one of claims 7 to 9, wherein the
antibody fragment is selected from the group consisting of: Fv, F,, F(ab),, scFv (single chain
Fv), dAb (single domain antibody), bi-specific antibodies, diabodies and triabodies.

11. A nucleic acid sequence according to any one of claims 1 to 10, wherein the

antibody (or fragment thereof) has binding affinity for residues of one or more of
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the antibody (or fragment thereof)has binding affinity for residues about 40 to about
50 of the N-terminus of a p53 protein or portion thereof.

16. A nucleic acid sequence according to any one of claims 1 to 12, wherein
the antibody (or fragment thereof) has binding affinity for residuss about 27 to
about 44 of the N-terminus of a p53 protein or portion thereof.

17. A nucleic acid sequence according to any one of claims 1 to 12, wherein
the antibody (or fragment thereof) has binding affinity for residues about 40 to
about 44 of the N-terminus of a p53 protsin or portion thereof.

18. A nucleic acid sequence according to any one of claims 1 to 11, wherein
the antibody (or fragment thereof) has binding afF inity for residues of the central
domain of a p53 protein or a portion thereof.

19. A nucleic acid sequence according to any one of claims 1 to 18, wherein
said sequence comprises a polynucleotide sequence encoding a polypeptide of an
antibody (or fragment thereof) having binding affinity to a p53 protein ora portion
thereof in vertebrates, wherein said polynucleotide sequence encodes an
immunoglobulin light chain variable region polypeptide or an immunoglobulin heavy
chain variable region polypeptide.

20. A nucleic acid sequence according to any one of claims 1 to 19, wherein
said sequence comprises a polynucleotide sequence éncoding a polypeptide of an
antibody (or fragment thereof) having binding affinity to a p53 protein or a portion
thereof in vertebrates. wherein said nucleic acid sequence comprises a first
polynucleotide sequence encoding an immunoglobulin light chain variable region
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polypeptide, and a second polynucleotide sequence encoding an immunoglobulin heavy
chain variable region polypeptide.

21. A nucleic acid sequence according to any one of claims 1 to 20, wherein the
vertebrate is selected from the group consisting of human, non-human primate, murine,
bovine, ovine, equine, caprine, leporine, avian, feline, and canine.

22. A nucleic acid sequence according to any one of claims 1 to 21, wherein the
vertebrate is human.

23.  Anisolated and purified nucleic acid sequence comprising an analogue of the
nucleic acid sequence according to any one of claims 1 to 22, wherein said analogue encodes
a polypeptide having a biological activity which is functionally the same as the
polypeptide(s) encoded by said polynucleotide sequence.

24. A nucleic acid sequence according to any one of claims 1 to 23, wherein the
disease is selected from the group consisting of cancer, rheumatoid arthritis and coronary
heart disease.

25. A nucleic acid sequence according to claim 24, wherein the disease is cancer.

26. A nucleic acid sequence according to claim 25, wherein the cancer is selected
from the group consisting of carcinogenic tumours; tumours of epithelial origin, such as colo-
rectal cancer, ovarian cancer, gastric cancer, brain cancer, bladder cancer, prostate cancer and
urinary/genital tract cancer, oesophageal cancer; mesenchymal tumours, such as sarcoma;
and haemopoietic tumours, such as B cell lymphoma.

27. A polypeptide of an antibody (or fragment thereof) having binding affinity to
a p53 protein or a portion thereof in vertebrates, wherein said polypeptide is obtained from a
vertebrate host expressing an immune response against a naturally-occurring disease.

28. A polypeptide according to claim 27, wherein said immune response is
characterised by expression of at least one p53 antibody.

29.  Anisolated and purified polypeptide, wherein said polypeptide is encoded by

the nucleic acid sequence according to any one of claims 1 to 26.
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37. A polypeptide according to any one of claims 27 to 34, wherein sald
polypeptide has binding affinity for residues about 40 to about 50 of the N-terminus
of a p53 protein or portion thereof.
. 38. A polypeptide according to any one of claims 27 to 34, wherein said
polypeptide has binding affinity for residues about 27 to about 44 of the N-terminus
of a p53 protein or portion thereof.
39. A polypeptide according to any one of claims 27 to 34 wherein said
polypeptlde has binding affinity for residues about 40 to about 44 of the N-terminus
of a p53 protein or portion thereof.
40. A polypeptide according to any one of claims 27 to 33, wherein said
polypeptide has binding affinity for residues of the central domain of a p53 protein
or a portion thereof.
41. An isolated and purified polypeptide, wherein said polypeptide is a
homologous polypeptide of the polypeptide according to any one of claims 27 to
40. '
42. A polypeptide according to claim 41, whersin said polypeptide is at least
45% homologous to the polypeptide according to any one of claims 27 to 40.
43. A polypeptide according to claim 41, wherein said polypeptide is at least
75% homologous to the polypeptide according to any one of claims 27 to 40.
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44, A polypeptide according to claim 41, wherein said polypeptide is at least
95-99% homologous to the polypeptide according to any one of claims 27 to 40.

45. A polypeptide according to any one of claims 27 to 44, wherein the
disease is selected from the group consisting of cancer, rheumatoid arthritis and
coronary heart disease.

46. A polypeptide according to claim 45, wherein the disease is cancer.

47. A polypeptide according to claim 46, wherein the cancer is selected from
the group consisting of carcinogenic tumours; tumours of epithelial origin, such as
colo-rectal cancer, breast cancer, lung cancer, head and neck tumours, hepatic
cancer, pancreatic cancer, ovarian cancer, gastric cancer, brain cancer, bladder
cancer, prostate cancer and urinary/genital tract cancer, oesophageal cancer;
mesenchymal tumours, such as sarcoma; and haemopoletic tumours, such as B
cell lymphoma.

48. A peptide fragment of the polypeptide of any one of SEQ ID Nos 31-60,
wherein said peptide fragment induces an immune response when administered to
a vertebrate.

49. A peptide fragment according to claim 48, wherein gald peptide fragment
comprises between about 5 and about 50 contiguous amino acids of any one of
SEQ ID Nos 31-60.

50. A peptide fragment according to any one of claims 48 to 49, wherein
said peptide fragment comprises between about 5 and about 30 contiguous amino
acids of any one of SEQ ID Nos 31-60.

51. A peptide fragment according to any one of claims 48 to 50, wherein
said peptide fragment compriseé’between about 8 and about 20 contiguous amino
acids of any one of SEQ ID Nos 31-60.

52. A peptide fragmant according to claim 48, wherein said peptide fragment
is derived from the complementarity determining region.

53. A peptide fragment according to any one of claims 48 to 52, wherein
said immune response is an idiotypic response. _

34. A peptide fragment according to any one of claims 48 to 53, whersin the
vertebrate is human.

65. An antibody or fragment thereof. wherein said antibody or fragment
thereof has binding affinity to a p53 protein or a portion thereof in vertebrates, and
wherein sald antibody is obtained from a vertebrate host expressing an immune
response against a naturally-occurring disease.
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61. An antibody fragment according to any one of claims 55 to 60, wherein
sald fragment is selected from the group consisting of: Fv, Fgp,, F(ab),, scFv (single
chain Fv), dAb (single domain antibody), bi-specific antibodies, diabodies and
triabodies.

62. An antibody, or fragment thereof. according to any one of claims 55 to
61, which is a polycional antibody.

63. An antibody, or fragment thereof, according to any one of claims 55 to
61, which is a monoclonal antlbody.

64. An antibody or fragment thereof according to any one of claims 57 to 63,
wherein said antibody or fragment thereof has binding affinity for residues of one or
more of the N-terminus, the C-terminus or the central domain of a p53 protein or a

.5ortion thereof, .

65. An antibody or fragment thereof according to any one of claims 57 to 64,
wherein said antibody or fragment thereof has binding affinity for residues of the N-
terminus of a p53 protein or a portion thereof.

66. An antibody or fragment thereof according to any one of claims 57 to 65,
wherein said antibody or fragment thereof has binding affinity for residues about 10
to about 55 of the N-terminus of a p53 protein or portion thereof.

67. An antibody or fragment thereof according to any one of claims 57 to 65,
wherein said antibody or fragment thereof has binding affinity for residues about 10
to about 25 of the N-terminus of a p53 protein or portion thereof.
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wherem said antibody or fragment thereof has binding affinity for residues of the
central domain of a p53 protein or a portion thereof.

72. An antibody or fragment thereof according to any one of claims 55 to 71,
wherein the disease is selected from the group consisting of cancer, rheumatoid
arthritis and coronary heart disease.

73. An antibody or fragment thereof according to claim 72, wherein the
diseass is cancer.

74. An antibody or fragment thereof according to claim 73, wherein the
cancer is selected from the group consisting of carcinogenic tumours; tumours of
epithelial origin, such as colo-rectal cancer, breast cancer, lung cancer, head and
neck tumours, hepatic cancer, pancreatic cancer, ovarian cancer, gastric cancer,
brain cancer, bladder cancer, prostate cancer and urinary/genital tract cancer,
oesophageal cancer; mesenchymal tumours, such as sarcoma; and haemopoletic
tumours, such as B cell lymphoma.

75. A vector comprising the nucleic acid sequence according to any one of
claims 1 to 26.

76. A vector according to claim 75, wherein said vector is selected from the
group consisting of viral, plasmid, bacteriophage, phagemid, cosmid, bacterial
artificial chromosome, and yeast artificial chromosome.

77. A vector according to claim 76. wherein said bacteriophage is selected
from the group consisting of ~gt10 and \.gt11 and phage display vectors.

78. A vector according to claim 77, wherein said phage display vector is
selected from vectors derived from pCOMB vectors.

79. A vector according to claim 76 or 77, wherein said phage display vector
is of the MCO group.
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85. A host cell according to claim 84, wherein said host cell is selected from
the group consisting of E. coli, Bacillus, Streptomyces, Pseudomonas, Salmonella,
and Serratfa.

86. A host cell according to claim 84, wherein said host cell is selected from
the group consisting of yeast, fungi, plant, insect cells and mammalian cells.

87. A host cell according to claim 86, wherein said mammalian cells are
selected from the group consisting of CHO cell lines, COS cell lines, HelLa cells, L
cells, murine 3T3 cells, ¢6 glioma cells and myeloma cell lines.

88. A host cell according to claim 86 or claim 87, wherein said mammalian
cells are CHO DG44 cells.

89. A non-human vertebrate comprising a host cell according to any one of
claims 84 to 88.

80. A pharmaceutical composition comprising the polypeptide according to
any one of claims 27 to 47, or a peptide fragment according to any one of claims
48 to 54, or an antibody or fragment thereof according to any one of claims 55 to
74, together with a pharmaceutically acceptable carrier, adjuvant and/or diluent.

91. A pharmaceutical composition according to claim 90, wherein said
polypeptide is in a form selected from the group consisting of polypeptide/chelate,
polypeptide/drug, polypeptide/prodrug. polypeptide/toxin, polypeptide/imaging
marker. antibody/chelate, antibody/drug. antibody/prodrug, antibody/toxin and
antibody/imaging marker.

92. A pharmaceutical composition according to claim 91, wherein said

chelate is selected from the group consisting of: Y, 'l and ""Re.
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97. A pharmaceutical composition according to claim 91, wherein said imaging
marker is selected from the group consisting of 125], 131], 123], 111]n, 105Rh, 153Sm, 6’Cu, ’Ga,
166Ho, 177y, 186Re, 188Re, and 99mTc,

98. A pharmaceutical composition according to claim 91, wherein said imaging
marker is gadolinium.

99. A vaccine comprising a nucleic acid sequence according to any one of claims
1 to 26, or a fragment thereof, or a polypeptide according to any one of claims 27 to 47, or a
peptide fragment according to any one of claims 48 to 54, or an antibody or fragment
thereof according to any one of claims 55 to 74, together with a pharmaceutically
acceptable carrier, adjuvant and/or diluent.

100. A vaccine according to claim 99, wherein said vaccine is an idiotypic
vaccine,

101. A vaccine according to claim 99 or claim 100, wherein said vaccine is
formulated for administration via an oral, inhalation, topical or parenteral route.

102.  Use of an immunologically effective amount of a polypeptide (or peptide
fragment thereof) according to any one of claims 27 to 47, or a peptide fragment according
to any one of claims 48 to 54, or an antibody (or fragment thereof) according to any one of
claims 55 to 74, or a pharmaceutical composition according to any one of claims 90 to 98, or
a vaccine according to any one of claims 99 to 101 in the preparation of a medicament for
inducing an immune response against disease in a vertebrate.

103.  Use according to claim 102, wherein the polypeptide, peptide fragment, or
antibody (or fragment thereof) is administered together with a pharmaceutically acceptable

carrier, adjuvant and/or diluent.
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according to any one of claims 48 to 54, or an antibody (or fragment thereof) according to
any one of claims 55 to 74, or a pharmaceutical composition according to any one of claims
90 to 98, or a vaccine according to any one of claims 99 to 101 in the preparation of a
medicament for the treatment and/or prophylaxis of disease in a vertebrate in need of said
treatment and/or prophylaxis.

105.  Use according to any one of claims 102 to 104, wherein the disease is
selected from the group consisting of cancer, rtheumatoid arthritis and coronary heart
disease.

106.  Use according to any one of claims 102 to 105, wherein the disease is cancer.

107.  Use according to claim 106, wherein the cancer is selected from the group
consisting of carcinogenic tumours; tumours of epithelial origin, such as colo-rectal cancer,
breast cancer, lung cancer, head and neck tumours, hepatic cancer, pancreatic cancer,
ovarian cancer, gastric cancer, brain cancer, bladder cancer, prostate cancer and
urinary/ genital tract cancer, oesophageal cancer, mesenchymal tumours, such as sarcoma;
and haemopoietic tumours, such as B cell lymphoma.

108. A diagnostic kit for the detection of polypeptides encoded by the p53 gene
in vertebrates, said kit comprising the antibody (or fragment thereof) according to any one
of claims 55 to 74, together with a diagnostically acceptable carrier and/or diluent.

109. A diagnostic kit according to claim 108, wherein said kit comprises:

(@) a first container containing the antibody (or fragment thereof) according to
any one of claims 55 to 74, and;

(b)  asecond container containing a conjugate comprising a binding partner of
the antibody (or fragment thereof), together with a detectable label.

110.  Use of a nucleic acid probe for screening for a disease in a vertebrate
comprising:

(a) contacting a sample from a vertebrate with a nucleic acid probe comprising
a nucleic acid sequence according to any one of claims 1 to 26, or an oliogucleotide
fragment thereof, and

(b) detecting hybridisation between the nucleic acid sample and the

polynucleotide sequence.
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111.  Use according to claim 110, wherein the oligonucleotide fragment is
between about 10 to about 100 nucleotides in length.

112, Use according to claim 110 or 111, wherein the oligonucleotide fragment is
between about 15 to about 30 nucleotides in length.

113.  Use according to any one of claims 110 to 112, wherein hybridisation as
compared to non-hybridisation is indicative of disease.

114.  Use according to any one of claims 110 to 113, wherein said disease is
cancer.

115.  Use according to any one of claims 110 to 114, wherein hybridisation is
conducted under low, moderate, or high stringency.

116.  Use according to any one of claims 110 to 115 wherein hybridisation is
conducted under high stringency.

117.  Use of an antibody for screening for a disease in a vertebrate comprising:

() contacting a sample from a vertebrate with the antibody (or fragment
thereof) according to any one claims 55 to 74, and

(b) detecting the presence of the antibody (or fragment thereof) bound to a p53
polypeptide.

118.  Use according to claim 117, wherein the disease is cancer.

119.  Use of nucleic acid sequence according to any one of claims 1 to 26, or a
vector according to any one of claims 75 to 83 for gene therapy comprising;:

() inserting the nucleic acid sequence or vector into a host cell;

(b)  expressing the nucleic acid sequence in the transformed cell.

120.  Use according to claim 119, wherein said vector is an expression vector.

121. A process for preparing an antibody (or fragment thereof) having binding
affinity to a p53 protein or a portion thereof in vertebrates, wherein said process comprises:

(a) isolating from a vertebrate a nucleic acid sequence according to any one of
claims 1 to 26;

(b)  cloning said nucleic acid sequence into a vector;

(© constructing an antibody fragment library; and

(d)  screening said library for clones expressing the antibody of interest.

122.  The process according to claim 121, wherein said antibody (or fragment
thereof) has binding affinity to a p53 protein or a portion thereof in vertebrates.
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123.  The process according to claim 121, wherein said nucleic acid sequence is
obtained from an organ suffering from, or a collection point for expression the disease.

124.  The process according to claim 123, wherein said organ is a lymph node.

125.  The process according to any one of claims 121 to 124, wherein the vector is
a phage display vector.

126.  The process according to claim 125, wherein the vector is selected from the
group consisting of MC01, MC03 and MC06.

127.  The process according to claim 125 or claim 126, wherein the vector is MCO1.

128. A method of locating a nucleotide sequence encoding a polypeptide of an
antibody (or fragment thereof) having binding affinity to a p53 protein or portion thereof in
vertebrates, using the nucleic acid sequence according to any one of claims 1 to 26, or an
oligonucleotide fragment thereof.

129.  The method according to claim 128, comprising:

(a) contacting a biological sample with a nucleic acid sequence according to any
one of claims 1 to 26, or an oligonucleotide fragment thereof; and

(b) identifying nucleotide sequences in the biological sample which hybridise to
said nucleic acid sequence or oligonucleotide fragment.

130. A method according to claim 129, wherein the oligonucleotide fragment is
between about 10 to about 100 nucleotides in length.

131. A method according to claim 129 or claim 130, wherein the oligonucleotide
fragment is between about 15 to about 30 nucleotides in length.

132.  Anisolated and purified polypeptide, the peptide comprising the
complementarity determining region (CDR) selected from the group consisting of SEQ ID
No's 31-60.

133. A peptide according to claim 132 wherein the peptide comprises a sequence
selected from the group consisting of SNQSVLYNSNSKNYLA, WASTRES, QQYFSSPYT,
GQYIH, VINPSGGSANYAPSGQG, LSQALKY, SSQSVLYSSNNKNYLA, QQYFSTPLT,
IINPSGGSANYAPKFKG, LLQALKH, SSQSVLYSLNNKNYLA, QQYYTTPYT,
QQYFSTRLT, WASTRQS, QQYYGTPYT, IINPSGGSAGYAPKFKG, QQYYRTPLT,
QQYFSTPYT, SGQYIH, QQYYSTPYT, INPSGGSANYAPRFKG, LLQSLKH,
RSSQSLLHRNGYNYLD, LGSTRAS, MQGLQTP, DSAMT, FIRSKAYGAATAYAASMKG,
VKAGGPDY.
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134. A peptide according to claims 132 or 133 wherein the peptide induces an
immune response when administered to a human.

135. A peptide according to claim 134 wherein the immune response is an
idiotypic response.

136.  Anantibody or antibody fragment having a binding affinity to a p53
protein, wherein the antibody or fragment thereof comprises the peptide according to any
one of claims 132 to 135.

137.  An antibody fragment according to claim 136 wherein the fragment is
selected from the group consisting of: Fv, Fay, F(ab)y, scFv (single chain Fv), dAb (single
domain antibody), bi-specific antibodies, diabodies and triabodies.

138.  Anantibody fragment according to claim 137, wherein the fragment is an
immunologically active fragment.

139.  Anantibody directed against the peptide according to any one of claims 132
to 135.

140.  Anisolated and purified nucleic sequence comprising a polynucleotide
sequence encoding a peptide according to any one of claim 132 to 135.

141.  Anisolated and purified nucleic acid sequence according to claim 140,
wherein the nucleic acid sequence comprises a polynucleotide sequence encoding an
antibody or antibody fragment.

142.  Use of an immunologically effective amount of a peptide fragment
according to claims 132 to 135, or an antibody or antibody fragment according to claims
136 to 139 in the preparation of a medicament for inducing an immune response against a
disease characterised by expression of p53.

143.  Use of a therapeutically effective amount of the peptide fragment according
to claims 132 to 135, or an antibody or antibody fragment according to claims 136 to 139 in
the preparation of a medicament for the treatment and/or prophylaxis of disease

characterised by expression of p53.



