10

15

20

25

WD 2005/ 039618 PCT/ EP2004/ 011161 pl185"' - ENCODI NG DNA
AND THERAPEUTI CAL USES THERECF The present invention
WO edoaaw18 o pl asmi d vectors contai ni ng pl85neuP€T/EP2004/011161
encodi ng sequences and the use -thereof in DNA
vacci nation against tunours. The plasm ds according

183" DR NCODINQDRAAND FHERAPEUTICHN, USESTTHEREOF
Of rat_oncoprotein p neu and are

able to induce a 5 hunoral or cell-nediated i mmune

response agai nst tunours expressing oncogenes of the

Er bBHeapidsknt Theentiorenélates & $ladraidivestdrs containing p185™” -

pharmaceuti cal conpositions containing said plasmds
endbdirich§équehees faad thbauseriBeAsfi iINDNA tvaecaryionf agdinst tumours.

85" -expressing tunours. 10 Background of the
THeWRBHIIAS aPeoidth g 16 1BS hieventivie coftath sequaices temtodihg different

tunour antigens, has raised great interest as target
frdgdhentdMyNehiien apy rag @nosprateiic grllstlieand aresapleesenaduce a

on the cell nmenbrane of sonme of the npbst comon human .
hugi@éel nefasellad8diacsd iisnraunenbespoase eagpinst Bnuouksd dxpressing

the rat by proto-oncogene 15 Her-2/neu and bel ongi ng
onicogehes bAd FriolB fiindlys | Tyrosine Kinase Receptors

(RTKs), which al so conprises the Epidermal G owh

FactTite Revapicr aleFrdtatesErch Bhaymacoelitivaheromposipions scontaining

related thereto (ErbB-3, ErbB-4). These receptors are
saidphisveidsiamdcthielr yeedlorr fibe préentandodiifcrapy of ipdBiSoh-expressing

(Hynes and Stern, 1994 BBA 1198:165) and therefore

. tustduracct a great biological and 20 clinical interest.

The receptor consists of three well distinguished
dondBackgraundeaf the bivemtion tr ansnenbr ane and
intracytoplasm ¢ domai n. pl85neu is involved in the .
conmftreseinep WY K", oonaned e mest studiad r aimeounpatigenynhas raised
transduction and intracellular conmuni cation that .

greaginterest ps driges far immunedthesapy agamst senesf, gusdesisepresence
(Boyle 1992 Curr._ Op. Oncol. 4:156). Oncogene neu 25

on theeatbmepbancttesosmeaf tha mest peresen hypian carcinomas.

neur ogl i gbl ast oma_from which it Jfirst isolated.
Thi D TR vist 8 UABHII ﬁeq%oraeg?wgéadz nbéf\ﬁtra aPYQip-oncogene

that WO 20Q5/ 039618 2 PCJ/ EP2004/ 01116 . .
Her- }neu ang %elonging to the anll_:ily o(% éﬁiSS]I ”}yrosme Kinase Receptors

(RTKSs), which also comprises the Epidermal Growth Factor Receptor EGF-R
(ErbB-1) and other receptors related thereto (ErbB-3, ErbB-4). These
receptors are involved in cell proliferation and differentiation (Hynes and
Stern, 1994 BBA 1198:165) and therefore attract a great biological and
clinical interest. The receptor consists of three well distinguished domains: an
extracellular, transmembrane and intracytoplasmic domain. p185™" is
involved in the complex network of mechanisms of intracellular signal
transduction and intracellular communication that regulate proliferation and

differentiation processes (Boyle 1992 Curr. Op. Oncol. 4:156). Oncogene neu

is named after the chemically-induced rat neuroglioblastoma from which it

was first isolated. This activated neu form has a single point mutation that
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results in the replacenent of "A" wth "T" and in the

consequent substitution of the Valine residue at
w@oesnswm 664 of pl85neu with a glutam c aci d PEFEP2964/011161

(Val 664Glu) (Bargnmann et al. 2986, Cell 45:649). Also

t he human neu honol ogous, ErbB-2, has been isol ated

res@fif'in Tad PAIASLAERSBE 904 iith Ra> et deoRBALEQIad substitution

neu receptor and human ErbB2 have a

o 0SB At BoE Ty g i A
(V@é@%@ﬁ@é@%&mﬁﬁt SeNeRC OVt #%iga9)i n the rat

e cause of constitutive receptor

act A 4at kR0 filaHIN Y TR dRkoas, EfbH2)Bhds poséd iiselated and
human tunours an 10 aberrant expression of the

' (Rimbhsestedt tialt . botA9%t WBIR2/neu receptor
cha%@ﬁ%ﬁ@%?&'ﬂﬁ f}%gggn Klrgpper et al., 2000, Adv Cancer P

andB8mah/ EASB2 BMRNa diBAHBEanti Homhdl Sy asigls E@PRI y@bussgns et al.
poi nt mutations and abnormal splicing mechani snms have

19§escfeﬂ%@dz3(dﬁwmﬁmatnotolsem. N9I86CaNatureg3 122362, While a
I’e” et al., 2000, J Natl Cancer Inst, 92:412). The

cefMRY ahltafibhefii thé @itMidqencgene thd anpki bf watistitutavi receptor
Increase in the trascription | evel determ ne an excess

actPfatidhl GRAGULHTEMRE @igati 66, iorErbB-2h positegurnman tumours an
I ncrease of active dimers intracellularly transduci

n
ab&r i dx prb@ieh Sofl theaohtggertt isndbpanvedniDindereo. etTale 1998, Mol.
crystal structure of human and rat pl 85neu
CeBXtBiatel 0ul324 7 dglapperecent ), y200®pdidve CastvonsRehai 7:25), even
this protein is characterised by a rigid conformation
thduphi in2@ard |aees,t activiatingc tpoiit mautdtemsErand rebnopmet ssplicing
wi thout directly binding any |igands, and trigger the ]
meRhehishisr kdvobesn fomhdtEamedgattialn [Ty Meldtargino@@B62; Xie
Nat ure 421:756). Under normal circunstances, human p
et 3B52600j § NatloCwectri Insto9gahblerBla¢ ©vanall effadielsi similar: gene
growh; it is expressed at high |levels during 25
ampldivativa fod ratiase aind thet trasafinteowdarek delgrariagsan excess of
is present at very low |evels in adult tissues (Press_,
p185°Al meffigone Oneaspens ByBB3ronsequst| iBeNgEr@sOhagelive dimers
denostrated that human pl85"' overexpression i
intammﬂaﬂseamduw@g@m@wgmml@c@élgaaﬂdndépmfiemé%mner-
of tunor aggression. The WO 2005/ 039618 .
Theamysr2 sturyodurel ef human and rat pl85 extracellular region recently

reported shows that this protein is characterised by a rigid conformation that
allows to interact with other ErbB receptors, without directly binding any
ligands, and trigger the proliferation signal transduction (Cho HS et al. 2003,
Nature 421:756).

5% s involved in

Under normal circumstances, human pl8
organogenesis and epithelial growth; it is expressed at high levels during
placenta formation and fetal development, whereas it is present at very low
levels in adult tissues (Press et al. 1990, Oncogene 5:953).

Several studies have demostrated that human p185™" overexpression is

associated to the neoplastic process and to the level of tumor aggression. The
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3 overexpression of p185neu has been described in |ung
(Kern et al. 1986, Cancer Res. 50:5184), col on (Cohen

W@2008/03961989, Oncogene 4:81), ovary (Sl anon etPEi/EP2004/011161
1989, Science 244:707) adenocatcinolnas and in a high
nunber of human manmary carci nomas (Sl anon et al.

oA e e s BI8R  o, Coc
Reg?g:@fﬂ%aé, colgﬁ (@YHemRdt 421 989 b}{ncoég%:nléﬁg? g?ﬁ;’(ﬁ&gxggﬁfhﬁgn et al.

a) its direct involvement i (
1989r @cﬂ&&%ﬂgﬁhﬁQﬁ)hS&@ﬁ?{faﬁcﬁid}ﬁﬁs Rd LS HifRt murﬁ%{; tdf human

tunour genetic instability, lose the expréssion o
maRmArP Yo Sidn#lsS (S laffish BN 1089014 GRS M7 T14:Rid& et al,
expression on the plasmatic nmenbrane, ich makes it

1998 cPgthiobadlogyl®1:268).i bodi es even in tunmour cells that
| ose the expression of the major histoconpatibility

- sysTag fumlamdtitaP propértkdr thatCmaAQ0P185rends AL target for
24: 62). Studies carried out on mce transgenic for

pldsheidaciacviiatidnr afreorngodanedirdést Hakvok/dibnl WAl @1l growth and
spont aneousl y devel op p 185neu positive mamary

cartcimmgurelisahiereforeiclone varidalts thisl, WeoBoieu Pafdtid ¥Rtability,
transpl antabl e tunour |ines, have denonstrated the

losposisd Exipregsion of ehintandgene wlso doseetRivSuhfori £6ii6RG; b) its
As regards in particular the prevention of manmary

eXpugsBions onn the gelasmatisgeringbrdmy, wiicAChiakesell recognizable by
Her - 2/ neu, we have denonstrated that the plasmd

antgboldicy even 2ih ttheant caliel thiarlosedihe angTessibhiadg the major
domai ns of rat p 185neu is able to induce an in vivo

hisgoesmepatibitityrsysteei {EBollinid  had Rdrai (3.a2003] Breaddilagnunol. 24:
for the full-length rat pl185ne' or for the

62)kxtracel | ul ar domain onl y (secreted antigen) (Amci
A et al. 2000, Cene Ther., 7: 703; Rovero S. et al.
200%tudies garrigdnoubain migGstrabd@Ric feirniheaactieset tmt oncogene
have been reported by Chen et al. 25 (1998, Cancer Res

Hesg/ngp6yhidly srontaneoisly dearedop gridddt' positivehatmmary tumours)

| asmi ds encoding for p 185neu - either unvaried or

an‘ﬁﬂﬂ anwdne gnedels gsig Pﬂ&gf’ e posgi1ve ynaosplaatdbledumour lines, have
activit(yi - are effective in preventing the onset of

demopsitated the pesiihgityote pressne ansosire renebplastic lesions. As

regielp(i)scﬁll ij)erﬂ‘tgcvl\ﬁgr \t/\hze %tre\?elritio}lg%gf" mlapr}rhary tumours in mice transgenic
for rat activated Her-2/neu, we have demonstrated that the plasmid coding for
the extracellular and transmembrane domains of rat p185™" is able to induce
an in vivo protection more effective than the plasmid encoding for the
full-length rat p185™" or for the extracellular domain only (secreted antigen)
(Amici A. et al. 2000, Gene Ther., 7: 703; Rovero S. et al. 2000, J. of
Immunol., 165: 5133). Similar results have been reported by Chen et al.
(1998, Cancer Res 58:1965). Other authors have demonstrated that plasmids
encoding for pl185"" - either unvaried or mutated so as to eliminate its
tyrosine-kinase activity - are effective in preventing the onset of tumours

following to p185™*“-positive cells inoculum (Wei WZ et al. 1999, Int.
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WD 2005/ 039618 PCT/ EP2004/ 011161 4 J. Cancer 81:
748). Moreover, plasm ds devoid of the signal

wo e®possidl e for the processing through the PCT/EP2004/011161
endopl asm ¢ reticulum (| eader)4 which determ nes
cytoplasm c | ocalization of pl85ne' antigen, proved

st b action:i ,
S e ol MRSaAS 404 UM oo o
( ( ity .
thép%gtrfgsgﬁgﬁgvtge teﬁ}ﬂlogf;%ﬁgg{/ {%B?ﬁ?gﬁﬂ@f}, $whi? ®termines
o IAAL 8BS0 14 LR S v, Th
pré{‘éz{ioﬁ%Q%cemg)’e&ﬁferenﬁgm%tﬂﬁfé %@%ﬁﬁ{lzoﬁleﬁ%ﬁct@ﬁ byt ﬁehumoral

pl asm ds i nducing pl85neu overexpressioh In

imeMiRPk@spEndsdnt (he é%%bbfﬂﬁﬁeﬂﬁﬁaﬁ@re%ﬁ?f(ﬁﬁéﬁid‘fe}[z?@?v“;“,e?nd by a

protecting against 10 tunour growt Pi echoc

T-BlmpR&Ske-dedibtddinghmubereshtfhbk: ihUshe t réﬁscl."a"(f_'i“C@ytoglasmic
between different i mune response nechanisns mght” b

lodddzatiou! @Pilyn | SMOEL ant 206%¢L | 1.y o€t Indnuno?00%7: CGIE®I However,
Res. 61: 880). Mbdreover, it has been observed that

cotnbénsd &acciabiion withplpsaids dedesiagd N5 ok erexpression in both
extracel lul ar and transnenbrane domains of rat p

thel 8yteplasm ahd eht omenddbeat wal Smioyeelifedtdas 86 PdtbetZngMigainst
di anet er, upon inolculum of cells overexpressing p

turh86n growtth(Risgio ki MBletal 02001 { § elremunel f €67:03367).
mechani snms of the i Mmune system (T helper and T
ki | Thoscehé shalante tmtivesn riffeoqitagmmunte wespohid aechanisms
natural killer cells, Fc receptors, gamma interferon

mightl beepaiawdirly vibipohtant (®peil bt et tad.,t 2001, Cajneet iRes. 61: 880).
(Curcio C. et al. 2003, J. din. Invest. 111: 1161).

Mareowes cit ilptsi beenobbsereed hvahtthervadeination wditistplasthils encoding
encodi ng the human or human/rat chinmeric pl85 protein

forresteadsdlahar arsbtransmembpéres modnaias todirat ad85U8dsl abte to eradicate
I mruni zation experinents aimed at preventing tunour

tumpewyMmasseowitlrgrmp déameters o imalcohymf ofagelbn oy endxpressing
t he, human pl 85neu protein containing the 25

p18% ans%ﬁbggrﬁe nusyber rofadiffpesnti offectof miechanismsc of Ithé dammune
domain of decreasing |ength have been prepared from

systempafl dirlpgresadst Eec,el]gi, patibodies, mhagrophagesvieeutrophiles,
been replaced wi th honol ogous sequences fromthe rat

natpggl. iﬁ;li@ru cglmalc receptors, 'gamma 1nterferon and perforins), which

cooperate to tumor rejection (Curcio C. et al. 2003, J. Clin. Invest. 111: 1161).

Description of the invention

Various constructs encoding the human or human/rat chimeric p185
protein have been inserted in plasmid vectors and used in immunization
experiments aimed at preventing tumour progression. For plasmid
construction, fragments of the human pl85™" protein containing the
transmembrane domain and portions of the extracellular domain of decreasing
length have been prepared from ErbB2 oncogene sequence, or portions thereof
have been replaced with homologous sequences from the rat Her-2/neu ¢cDNA

so as to create chimeric plasmids.
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so as to create chineric plasm ds. WO 2005/ 039618

PCT/ EP2004/ 011161 5 The plasm ds thereby obtai ned
whaws/obsses eval uated in vacci nati on experi menPGI/EP2004/011161

m ce inoculated with tumour cefls overexpressing human

pl185neu Pl asm ds containing truncated forns of }ol 85neu

i nduggd [ LM ﬁegé' ' r At

and hel g&@f*y%%tég%&%ﬁ EXX [ rreé;hlt S@gﬁ’%ﬁtggmirgsvaccmanon

expReineSts afh Qﬁfciebﬂ?d’cﬂﬁt%qp%ﬁhaglfl?gﬁ% f&ﬂw VT8RP ¥fing human

rat p 185neu Based on the res I'n Vvivo

p1®SPEr PIRMIRIs donfaiRids Fhilfcatod FeHms !?%‘TRJI@S@@“ﬁfﬂuced an antitumor

sequences able to 1 nduce a strong i ne response o

reREHViLE ehnledizAd B Ak NEFOLA § ﬂﬂaivel(y%ﬁfdrk/cé%gcmie chimeric

These plasni ds, object of the presen ntion,
pleaiiddi indacé®an RS 08) sedhBfs@aRARRNBYtH haMERMnd rat p185™".
selected fromthe 10 group conSisting of SEQ ID N

1- 1Bdsbdnain thodesdlis RIFBANSAYH &:8fc@lifilntss QH@?]Q@&&@ €ontaining
avai |l abl e at Gene Bank accession nunbers ML1I730 and

p1RO3VGRquensaeableve) Yidude aosidbig itntiAe resysidd 80.bdth cellular
185neu encodi ng sequences can bé inserted " in any

andl Insmiochlvepleohsves betmBlededted. MO FldBMMS! SBjecPBdf the present
Besi des the 15 encodi ng sequences, the plasm ds can

ineartia, cdnaint 4 goqhemdeconbd8ion pIrEFiISCriaphian w0&ited! from the
in particular a pronoter placed upstreamof the
grewe ochnrsgstirge qpierSdx) Defer dbily (Iem@Wapd orait ¢41853 afdference
and stop transcription elenents, selection markers,
seguiteas asmpiwiilable atr GkemanBank mes¢ssianceugdres, MIG30 and
notifs, a polyadenilation site or transcription
X%ﬁ@v&@&pﬁ@ﬁﬁf}énscri ption control 20 el enents shoul d
be conpatible with the use of the vector in humans. In
a preebedingdodhbddvention, ph85 YT ancodmgpsedumndes\vantb®mserted
. contain at least 4 CpG notifs, preferably at |east 8,
In ypny oplasmasti veetoss @utabiice fop Ghnmtanf sdministration. Besides the

( ATAATCGACGITCAA) of bacterial origin induce
engedingprageenges, ster tlasmidy 2 canhicohtain functionalucdeiiedits for

gamm secretion by natural killer cells, thus 25
trapgenintaen ggntrok ingigstieulama ooyotemplaicad epstreapoos ¢he encoding
Chu R S._ et al. 1997 J. Exp. Med., 186: 1623).
s¢ &+ preferabhe the SV promoterp Statbentistop tramssription elements,

selection markers, such as ampicillin or kanamicin resistance genes, CpG
motifs, a polyadenilation site or transcription activators. Transcription control
elements should be compatible with the use of the vector in humans. In a
preferred embodiment, the plasmids of the invention contain at least 4 CpG
motifs, preferably at least 8, up to a maximum of 80. The CpG motifs
(ATAATCGACGTTCAA) of bacterial origin induce macrophages to secret
IL-12, which in turn induce IFN gamma secretion by natural killer cells, thus
activating a T helper lymphocyte-mediated response (Chu R.S. et al. 1997,
J. Exp. Med., 186: 1623). Therefore, the insertion of CpG motifs in plasmid
sequences enhances the immune response.

In a further embodiment, the invention provides a pharmaceutical
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sequences enhances the i mmune response. In a further

enbodi nent, the invention provides a pharmaceutical WO
wQeeSHBe618 PCT/ EP2004/ 011161 6 conposition CRCI/BP2V04IQL1161

one or nore different plasmi d@ as defined above in

aszoci ation with pharmaceutical ly acceptabl e vehicles

and .exci pi ent T L&al i dd ' i
cornpy 1gﬁi§)og§$1éﬁ?%rcﬁ€e of f@aﬁfgl’gk&ﬁ, ERANES!' 49 definetMabbve in

! parentera m ni stration,
[ r.a ] | 0 | H | . .
s BERER A e FCH, OB Fenehel 0, cepiens. T
i : v [ i o . . .
phe PR EA SorhBbsitUs, P4 (OR; SMADIR foprchierhnadm nistration,

preg%%lgm&}rlﬁgl?? ;f?églclwn i/rg@&abl?es%hﬂﬁ?n, dre ensidigéntly used for DNA

_ vention provides a combined
va ﬁﬁﬁ?&rﬁtPﬂﬁciggﬁ%ﬁﬂ%@ﬂlcﬁ% R PNAWaceimationalte/ kabwn to the

eas our, re preferably at |east eight 10
skiflel fif @Rt ar! BRMhAS df@6sed, Tot tangaple, iAceMAaR003; J Int Med
separate adm ni stration fo a subject or patient.
25 g ds, conpositions and preparations according to
the invention are used in preventive or therapeutical
tr el gEstheP entbtiiiffing, M invektioh grvmedepiangombined preparation
pl85leU positive tumours, or patients with prinary
contdiHE St 18RitasiAgirefetblibatl kebap foar,ahopd poateraplysatt loast eight
tunours. Prevention can be prinary, when the tunour
diff&renPpld¥Rilids 6t sifenanetarsy se?\hentiah or sepanate iadniinistregion to a
initial phases as a preneoplastic lesion, o tertiary,
suB_ljacﬁdﬂlep@t@éiﬁ. of tunour relapse or netastatic process.
umours that can benefit fromtreatnment with the

pl aBpisatdef céthpositivne rinidoprepneatibns acobrdipgtivethicainvention are
origin, in particular pulnonary, ovary and 20 manmmar

: ) : y :
us@llan peavenitivens tirnapeutinad tpateret| of, suhjeoisrat risk of developing
expressing the p 185l1e' protein. Detailed description .
p18§™tpesitivee ttinomrs, Conspatients owidf primary dgmaurs, metastasis or
backbone of %CM\/31 To construct plasm ds encodi ng
relapsanop pll@s"Tepoditiagremaenran® reentionccar deppasnerys, when the
the pCW3.1 pl asm di ¢ backbone was used. Fragnents
turdeur ¥ ngt manifest, secondary, when the tumour is in the initial phases as
a preneoplastic lesion, o tertiary, in the case of tumour relapse or metastatic
process. Tumours that can benefit from treatment with the plasmids of the
invention are those of epithelial origin, in particular pulmonary, ovary and
mammary adenocarcinomas and, more generally, tumours expressing the
p185"° protein.
Detailed description of the invention
Construction of the plasmid backbone of pCMV3.1
To construct plasmids encoding human p185 " fragments and chimeric
plasmids, the pCMV3.1 plasmidic backbone was used. Fragments deriving
from human proto-oncogene ErbB-2 cDNA and from rat proto-oncogene

Her-2/neu ¢cDNA have been inserted in pCMV3.1 (Invitrogen, Milano, ltalia)

by removing with restriction enzymes Dralll (nt1531) e Bsml (nt3189) a
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from human proto-oncogene ErbB-2 cDNA and fromrat
pr ot o- oncogene Her-2/neu cDNA have been inserted in
wEaNwe3%b1g | nvitrogen, Mlano, ltalia) by renoRCTEPA0L/611161
restriction enzymes Dralll (n71531) e Bsm (nt3189) a
WO 2005/ 039618 PCT/ EP2004/ 011161 7 fragnent of 1658
ini i i igi e il et . . . .
fragefiP BE 5 ¥, ¢ R aliflk L L PICPbA G0, 16 roplication origin

and i sgﬁgﬁ%{?gf&ﬁof&QFﬂ&g@ﬁe re?x%ioﬁﬁx?%ggr ﬁ@gﬂi§i\QQQesistance and

n'signal. The result nodified plasmd
I e t(
SVARCHE oy PRl BRTIRE SRR (TR a3
presdft %Sﬂi‘%vﬁhvﬁi{t]ag& %oﬁﬁ%}%_ds?&%?@é_ﬁwNW@w gnt fact, the size

I'ncrease transtection‘erficacy 1 n vivo. Construction

redgptgrenhm%)(g%%na t%bx%bluﬂlaafﬁm%vmqucﬁs N&fhtribute to

SVerbB2, has been inserted Iin the

inchadskitPdrRf&d et %@c?qanivacw& 1 at restriction sites
Hndl Il 10 and Xbal'. This plasmd is used for the

consbhyshéy Of pRIisasl SN AXPTessBRg  truncated pl85neu
and chineric plasm ds. Construction of plasmds

COMYaifinnErbBe SEINANCHLAKANS fropC\Wasrhid BSEVENB TP Gas been
and pCW3.1 hECD- TM 4noCpG After renoval of the

inséRdd sACheemtD@pIRIcloREng Biteasy p@NAsI Cald eesaiiotiod SsifesoRlindIIl
pl asm d pCW3.1-erbB2, two plasn ds coding for

an® 3B 4l: Ao gaemidEid e orathel tohsttuatich tofapliserits anxpressing
regi ons were prepared. The procedure conprised first

truhbated ARSI Ctandrean@ricsplastidds.dent i fy the uni que sites
present in the nucleotide sequence of ErbB2 cDNA. A

uni Questsitréon ecafinipdesimigs encomvainihgcel Ithe (ke 4XCpG:
about 20 bp downstream of the end of the transnmenbrane
pCUV 3 MEIAD-TRd- 4 GeGitarid pAMNWBd Wiy Dpl Aseno(péiai N was
renoved using the enzyne Acclll present as unique
r esAftiec treoroval tof thedseqente Xhaddinfothee intrseytopltsnitedomain
3' end of the DNA of the ErbB2 ECD-TM the nucl eoti de
frony iPhemid APCM €3 dgaiblEY swot rdashids cepdingp fosipnedd-oncogene
we used two synthetic sequences consisting of two
Ertd¥h estracellular and transmembrane regions were prepared. The procedure
comprised first the restriction analysis to identify the unique sites present in
the nucleotide sequence of ErbB2 cDNA. A unique site recognized by enzyme
Acclll (nt 2195) about 20 bp downstream of the end of the transmembrane
domain was identified.

The cytoplasmic domain was removed using the enzyme Acclll present as
unique restriction site and enzyme Xbal. To re-insert at the 3’end of the DNA of
the ErbB2 ECD-TM the nucleotide triplet TAA, recognized as translation stop
signal, we used two synthetic sequences consisting of two sense
(oligonucleotide #1, #3) and antisense (oligonucleotide #2, #4)
oligonucleotides having the restrictions sites Acclll and Xbal at their ends. In
these synthetic sequences there are also four repeated sequences CpG and

noCpG. The latter is used as negative control. These two new plasmids have
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25 (oligonucleotide #1, #3) and antisense
(oligonucl eotide #2, #4) oligonucleotides having the

w0 e®b103wt18 ons sites Acclll and Xbal at their ePCBEEP1004/011161
these synthetic sequences thefe are al so four repeated
sequences CpG and noCpG The latter is used as

bee?ﬁ‘%@%@&?@%c@%@%ﬁ?bﬁ%%w BCMY PhBEYS TH-4noCpG.
M—
Consz?r UCéI on of)ftcz sm gs %%gﬁ:ﬁ%%?@eggrgﬁ%e8XCpG
e 4
pcmﬁeé%%%%@ T EHER Y ABED- TM 80 Cp G
stiyly 'dd"‘ﬁ’lr&%?mrglé&tfﬁduﬁnﬁ%‘é’ A% de @OMﬁKﬁ@@% new O]plasmld

containing 4 i ne-stimul ati ng CpC sequences,

ba&%% éont'ahﬁhé@ﬁnnﬁﬁfe Etﬂhﬁlﬁﬁfgomv%qﬁ@ﬂbés e@hlled pCMV3.1

so as to renove one of the two restriction

H/Nl-4 éGf Forl ihes PRZ }I)’df% Reemodifded PEMVBIEsbest td eémoRe one of
sites for HNndlI1 and Nnel present on the nultiple

theChRN Yo isiibR sh¥s TeailR é@izyins PhtdIeand indaq ke eestriction sites for
consisting of two sense (oligonucleotide #5) and

HidlI 588 3¢ndOpreathidon uké eniltipie ERynielg gion byl mebnses.a dynthetic
this new plasm d, naned p 3.1 HN, two synthetic

sec%\%ﬁd@n‘é@ﬁsham e revi ans erised, (otigrssdleoddef #5)o andnsantisense

ol i gonucl eoti de #7, #9) and anti sense nucl eoti des

(ol gWnugtsutidec6) ddigbBuckebiides. TouiiEs nengpiasutids epaatdspCMV3.1
for the CpG and noCpG sequences in the unique

H/Negtvwo synthetiel seguedeas e Bowl inskutedotomsisting of two sense
pCW3. 1 H N-4CpG and 15 4noCpG Thereafter, DNA

(olf goayrwberutideh ECDH#IMasGpsitiseas b BODIG dtidds ¢Gligohagleotidert 8, #10),
inserted in pCW3.1 HN4CpG and in pCW3.1

corltahtiAgofn® regmpectiov ehy, ColusindbriCp@gstquencesy in the unique
plasm ds called pCwW3.1H N-hECD- TM 8CpG and

resprOMik3n 1siHeN- BBED- and FrochGhuoebtaiming opCH VEhe BIN«4EpG and
contai ni ng the sequence of the second 20 cystein

4nolopsi. n Thedeaticerns PeWAr dnagriontsi mEbCDrﬂerﬂ@ID@Sn@Ld hECD-TM-

PCW3. 1HINh2 cysECD- TM 8CpG Human p 185neu

4n@&pGad@Meulb@|endmrtedu gnc psiMYBeli FENHCpGo andgiianpCMV3.1
rich in cysteins, known as 1St and 2nd cystein

H/N v efopSi nrqspg@tvé@:ly, artlupn@bigising two new plasmids called

pCMV3.1H/N-hECD-TM-8CpG and pCMV3 .1H/N-hECD-TM-8n0CpG.

Construction of the plasmid containing the sequence of the second

cystein domain and transmembrane domain of human pl85™:
pCMV3. 1H/Nh2°cysECD-TM-8CpG

5 neu

Human pl8 extracellular domain is characterised by two regions
rich in cysteins, known as 1% and 2™ cystein sub-domain (1% cys and 2™ cys).
Unlike the rat cDNA sequence containing only one site BstEII (nt1250) in the
extracellular domain, located in the nucleotide region that separates 1% cys
from 2™ cys, the cDNA sequence of the extracellular domain of ErbB2 has

two restriction sites for BstEII: in addition to the site in the same position as

that of rat (nt1372), a further BstEII site (nt963) is present in the portion
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Unl i ke the rat cDNA sequence containing only one site
BstEIl (nt1250) in the 25 extracel |l ul ar donai n,
wo omanzis n t he nucl eoti de re%on t hat separ at BGT/LB004/011161
cys from2nd cys, the cDNA seéquence of the
extracel lular domain of ErbB2 has two restriction
I t . offn digki h hhih.| MDidestia lasmid
encg)'ggtl? |fct)1?1)€“r agsg %kgt 0of t?ﬂt bs(drl{tg ?%171%2& gd(fﬁart her gﬁ% 'gmi)

pCRIV S, 1EVNHEOD-FVRBER N twith THAJPHT tah@nB\&EHO%/]@&%lﬁagment
9 PCT/ EP2004/ 011161 encodi ng the 1St cys of the

cor%ﬁth?%&"tﬁhalncﬂ@ iffomh@esttrA6ePhR$dénain, the transmembrane
1H NhECD- TM8CpG with Hindl Il and BstEIl, a DNA

dorﬁﬁﬁﬁ"ﬁﬁt se eSBCPG @hdt iR PldsaYS ﬁ(ﬂM‘VBJ‘lEH/N was obtained.
extracel lu domai n, the transnmenbrane donmain, the

Thé&e dhen a‘-’r%ﬁr@ﬂ?l&ﬁ@e@b@é&ﬁh@rﬁ%& chHHY mplbgmweétlculum
5 Then he signal for rat pl85neu secretion through

wa$ hsaoetdp ?raérmym&t&t DNIAuamptdBcatise (PER hyastivn)rasing a sense
DNA anplitication (PCR reaction) using a sense

oligdgdesiide otdrtestipn ifs the privh irh & 7pr(obigoniiéleotide #11) which

ol i gonucl eoti de #11) which recognizes the T7 RNA

recpghizeer abe, TOr ANAt @ilyineeadeegipresargt aft tthe beginning of the
pCW3.IH N nultiple cloning site, and an anti sense

pCMVydH/N eatultiplel Ocloningyonite) eahd deantt12)tisemsengoligenucleotide
BstEIl site at its end. After purification, enzymatic

(oligopastdasideott 1 2 ehanimg ithe eBstBThgsiat atwits hemds tAftert purification,
enzymes Hindl Il and BstEl|l and subsequent cloning,

enzp)@mtﬁc 1Hgrbidoy soff vhe Cpmplifiidy. fropniad betin wistrictien. enzymes
(Fi 1). This plasm d was used i n vaccination

Hisll randeBstlﬁ;IItanmaw@aquenbmn&rg WEMBENNENA2°cys-TM-8CpG
H NhECD- TM 8CpG. | 15 Thereafter, a chineric cDNA

(Figndodhasgbeen attieintdsi(big. photEhis pbﬁsmiehwm uyed imndaccination
transnenbrane domain (nt 1372-nt 220\%3 of the human

expsetinenise Wndhavst it cgampanedl with1 pSOYINGE. It A&/ NECD-TM-8CpG.
sequence has been prepared. The reconstitution of the ,

Thearleﬂfteé @ﬁbtr@eﬁescé?i&énmee@&mg ﬁ@rftbguﬁuﬁlcm ppYein detween 27 cys
deriving fromyrat and respectively ‘

and fragaRremprane doman (aé 13%mte229§mfs@e Imgman sequence and 1°

NSt ructi f the chineric pI asinid containing the

eysg@adem:é 65) egéhe fat ssgueRes kanbgsparapared: dih eptmsnéututlon of
and,of the second cyste 1Iglomal n and , transnenbra

the geypiien PETLCHL AagUnee by rdie BSON GfoRediony sherwueg/sfrom rat and

h2cy
human cf)%s CPespectlvely, allows to increase the immune response.

Construction of the chimeric plasmid containing the sequence of the
first cystein domain of rat pl185neu and of the second cystein domain and
transmembrane domain of human (nt I-nt 1250): pCMV3.1H/N-rl°cys-
h2°cysTM-8CpG

Unlike the rat cDNA sequence containing only a BstEII (nt1250) site in
the extracellular domain Jocated in the nucleotide region that separates the
first and the second region rich in cysteins, the cDNA sequence of the
extracellular domain of Erb2 has two restriction sites for BstEIl: one in

position 1372 (nt), as in the rat sequence, and the other in position 963 (nt),
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Unl i ke the rat cDNA sequence containing only a BstEll
(nt1250) site in 25 the extracellular domain |ocated

WO poosls9emkicl eot i de regi on that separates the PCT/EBP20841011161
the second region rich in cysi@ins, the cDNA sequence
of the extracellular domain of Erb2 has two

: tricti it | i N 100Sit j 3
o ESBRCLAR AR LB e DRl

doﬁgﬁ.thﬁy tpﬁgs%nggt()f’ ¢/ QRO 6 %gg Gk %@Qﬂ(cﬁ@ b6 id Ghe rat

€ sequence portion encoding for the 1St cys

cDg;Af E&(Fmgilﬁf r@%bbﬁle 3hd FONgen 'hu-liﬁgg PEPIEACE1 PF2iht)eallowed the

e’in same position both in the rat cDNA

cox?sgéﬁacitf?)n(é‘f?ﬁﬂg%gmﬁfg?ié;tc}pFﬁcmnf DO pré duenbatviddovddl ™ cys

con ion O asmd able to encode a fusion

et 15t o - :
B, B S YRR a5 i
res?lggtfi(")ﬁ %Bhg@e%%m HadstEraadoRedHo replhoyveite DNA fragment

ace t fragnment encoding for rat pl85neu

ené&ﬁﬁgt ko ot 9]?‘?&5“‘7’“ tRckdifo Usilgeall | datts eiventrleotide sequence

encodi ng for rtat 1st cys obtained through digestion of

enOSNN3 - b BGP-15Mcyd istamdd tiroe gda deg estixtimes. pGNWEV3 . 1rECD-TM-
product of plasmd pCw3.1H Nrlcys 10 h2cysTM 8CpG

4CSE} YritleIhe OAtRE Ty afesa Ther prcetuctfopRsad dgCMWV 3. 1H/N-r1°cys-

185neu and a portion of 274 as of human pl185neu This

h2 PN TNIBTH G, (FREMYB e didi s | oys p JrdionsdiM Bp® dfrathedsneu and a
used in vaccination experinents using

poRfAW3f DN EEBUTMIBERESHS. Thipaeat planiids pCMV3.1H/Nrlcys-
Surprisingly, the plasmd coding for the chineric

h2 ey (pauchas i rheghceusedoripl etvacpimtiont | expgéfiments using
agai nst tunours expressing human pl185neu (Table). This

pOMYBeHINMBGDSTM-BEDPG t ast kamparatted tgrm. Surprisingly, the
pCW3. | H N- hECD- TM 8CpG. Moreover, anal ysis of the '

plaetid aiding der stecchinadredpratein bodices! msmicks aleasnplete protection
evidenced a simlar antibody titer towards human

agpih8bnenoufd espriedsingtiwman pidSSHe (Teklepa$higgprotegitentis similar
of the extracellular and 20 trasnenbrane domain of

to lhateindpaad brepCROA 1 HN-hBEC D TRE3€p () Menredser, taalysis of the
encode decreasing fragnents of the extracellular and

settar af srieertyeacimateshmiith botthphesmids has evidenced a similar antibody

titer towards human p185™".

Plasmids able i‘o encode decreasing fragments of the extracellular and
trasmembrane domain of human pl85 neut

Construction of seven plasmids that encode decreasing fragments of the

5%, namely:

extracellular and transmembrane domain of human pl8
pCMV3.1H/NhECD1-TM-8CpG (-70 aa), pCMV3.1H/NhECD2-TM-8CpG
(-150 aa), pPCMV3.1H/NhECD3-TM-8CpG (-230 aa), pCMV3.1H/NhECD4-
TM-8CpG  (-310 aa), pCMV3.1H/NhECDS5-TM-8CpG (-390  aa),
pCMV3.1H/NhECD6-TM-8CpG (-470 aa) and pCMV3.1H/NhECD7-TM-
8CpG (-550 aa).

The fragment encoded by the first of these fragments is 70 aa (deletion
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pl 85neu, nanely: pCW3.1H NhECD1- TM 8CpG (-70 aa),

pCW3. 1H NhECD2- TM 8CpG (-150 aa),
WO 83968 NNECD3- TM 8CpG (-230 aa), pCW3. 1H NECBE2088011161

TM 8CpG (-310 aa), pCWS3. 1H NHECD5- TM 8CpG (-390 aa),

pCW3. 1H NhECD6- TM 8CpG (-470 aa) and

- - T. .

of FABHL AP A TR Sk ety 80 I shbAgE A etions of 240
bp)(del eti on WD 2005/ 039618 PCT/ EP2004/011161 11 of 360

bp) shorter. Al the others are gradually 80 as

shofi&k ﬁ%ghgﬁ%ﬁe%%btﬁﬁéd bﬁphlﬂ?fAf EAgyAtLie iAYAfication,

been obt al enzymatic a i cati'on, usinhg

. \V} 1 f . .i 1 d . H h . . N
usu?%ﬁﬁzéﬂ fdigr2Bht %g:“?@ thggﬁﬁé‘l‘ébﬁ_ﬁéé it Nhdhekstriction site

ction site ol i gonucl eoti des #13-#19) at its
i tides apl Bserpe ! igoryal aali da  4RfisGRRUGIRYINWEeotide
(Oh%gg;legglle _tSo_ recogni se the site called " |c1)cDNA3. 1%&&4 ©
(olisovatRRtide! B0y shiceto (R3OgRRE Me sfEseilledt “AdBNA3.1/BGH
end of the polylinker of pCOW3.1. Further to
Re®dtgy Prirhhgdsiges (830 840t fit) resértcititan 8nzyiest e podyldnker of
Prel ;' anpli fication products have been cloned in

pCRGM/3. Hiiienan desaeitic Hddstion withl nesabicaionegnyises Nigel and

the secretion signal to the endoplasm c reticulum of

PmeRt arﬁ%ﬁﬁ@@ﬁohrpﬁo@labfd abhveOmeshtdoned ia PIMV3agHENtn@f leader,
rat pl85neu secretion signal has been obtai ned by

preeivasip bt DR issartnd thratdopetioms sixhaptonitie dndoplasmic reticulum
(ol i gonucl eotide #11) as sense nucl eotide and an

of mtp 8 einntestrection site OThgdNA éapident!d1 ratvpl B5Neecretion
site at its end. The anplified fragment after 15

sigmalr hds batn wbtaimddr by teriaymaiic HiN&simpdsfivatidn kisnd |grimer T7
and Nhel has been cloned in plasmd pCw3.1H N,

(oligiogestestidai tH 1) hass aspsenaystestid¢ harsd okdmi matigenske nucleotide
pCW3. 1H N-neu | eader. Menbrane expression of the

(oligiohfielestidet #2incwithdNhiebsite atfithemdnTirel 8mpdifi¢d fragment after

expected in view of the presence of the secretion
pursfieption and trhstristivopdigestions stitlc Windhlbf andNhpdlsBarebedimeloned
in p%lasr;% %%l\/ei{lf%o{jﬁyl\gf , Eiihgeested with the same enzymes, thus obtaining the
pCMV3.1H/N-neu leader. Membrane expression of the different truncated
forms of human p185™" is expected in view of the presence of the secretion
signal to the endoplasmic reticulum of rat p185™". The plasmids encoding the
truncated forms pCMV3.1H/NhECD1-TM-8CpG (Fig. 3),
pCMV3.1H/NhECD2-TM-8CpG (Fig. 4), pCMV3.1H/NhECD3-TM-8CpG
(Fig. 5), pCMV3.1H/NhECD4-TM-8CpG (Fig. 6) as well as the control
plasmid pCMV3.1H/NhECD-TM-8CpG, protect 100% of the vaccined mice
against a lethal inoculum of tumour cells expressing human p185™" (Table).
Plasmid pCMV3.1H/NhECDS5-TM-8CpG (Fig. 7) protects 60% of the animals
(Table), while plasmids pCMV3.1H/NhECD6-TM-8CpG and
pCMV3.1H/NhECD7-TM-8CpG (Fig. 8, 9), do not have protective effect

against a lethal inoculum of tumour cells expressing human p185™" (Table).
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20 truncated forns pCW3. 1H NhECDI - TM 8CpG (Fig. 3),
pCW3. 1H NhECD2- TM 8CpG (Fi g. 4),
W aE839%bi8 NnECD3- TM 8CpG  (Fig.. b), PCT/EP2004/011161
PCW3. 1H NnECD4- TM 8CpG (Fig. 1® as well as the
control plasmd pCW3. 1H NhECD- TM 8CpG, pr ot ect ;LOO%
Tid ﬁrb%lﬁzﬂﬂsdﬁggspr%gg&ssé@%f%ﬁe adlétgérgﬁ{ (ﬂ]lg%;ﬁg(;lé”%g not secreted

t unour ¢ si ng human pi8bneu

thPhasiitle p&‘iﬁ/é’plhﬁ%{ih '%lgﬁ?@umﬁl? leﬂﬁpl(fﬁ&ngé) oP" &ifehSud ¥quences

of the animls Table), while asm

neRehddy éﬂd’r g%lmm'ﬂ\‘hﬁ &R faPdheiP %@%%3?1?2@%' I E@doplasmic

(Fig. , do not have protective t gal nst a

retiethuah, bﬁ%ﬂ'f@&ﬁﬁﬁioﬂdl"@ﬁéhg%@'du% £ RIS DN HBHo i’ds at the -
185neu (Tabl e). WO 2005/ 039618 12 PCI/ EP200470111

NHheemmiote] bowidoskislam trenitReaes oBprbf@nProliatRNin the membrane.
pl asm ds are not secreted through the "endoplasmc
Therefors) torfurther whsBnifehelvaeRis aRaHsaRARIREEST the extracelllular
necessary for glycosilation and for their processing
andhtrenghembeans doplads rdfchuheh i1 @3 wasre thﬁ*é’t’!t[?*e?\cﬂ%k%'sed, new
changes due to deletion of am noacids at the 5
plasmidsnesding dok cfuﬁimplmbmihhehatmeéﬁﬁe@fbypé}?it@ & myc at the -NH,
products in the nenbrane. Therefore, to further
teneinugywiefe tgeacrated olihess weeahbihamr protefnst e recognized by an
extracel Il ul ar —and transnenbrane donmain of human
anfitgynemenrdonalr ratibodyextheesford, itndw ppbsdié do eRElyE their
for fusion proteins characterized by epitope nmyc at
exprrssiagend legalisation wyr ool miabscdpgse reconbi nant
proteins are recognized by an 10 anti-nyc nonocl onal
ant Fiystlya nger gfleswid t codingodsi btlee t scarntibysgighudi to the rat
expression and | ocalisation by confocal m croscopy.
endpplasmic geticpluas Mel bwdiengandfort hiee seye epitope Hiagrddent ereated.
the rat endoplasmc reticulum (neu | eader) and for
Clomiagnias besn spaiasheubesingor syntbetic Gquencg dwsidiaenof a sense
carri ?d out using_a synthetic sequence consisting of a

(oligopuelqayi ®I2gband laagisease (lporarleatide #239ehaving at both ends
i gonucl eotide #23) having at both ends the Nnhel
thegmﬁq Sitfe ﬁﬁ@lNgﬂ élti)enmt e 5 positionowasasnutatet ed tmt, once

co%ggﬁ%éfggﬁ%nﬁ%épzﬁ%%{gjoé%?%%ﬂbﬂItti‘ln\é\gls’zyrrlgé. {A?g ?l?l?sl gg‘?ained the
. Nneul eader-myc, epitope. Wth this plasmd,
pC 3&%&9‘?&@%&&6!’1@8& ﬁ’@"ﬁ’@ﬁan(’)‘bthsfmtﬁu plagnuds ethe oserpiences
encho%\fﬁg Niman lpcl%%ge“itrr]urtlchagcecrl efg}r{lls Chte{VOenbeen cloned in the restriction
sites Nhel and Pmel. Then, 3T3 NIH fibroblasts have been transfected in vitro
with plasmids using lipofectamine 2000 (Invitrogen, Milan, Italy). After 48
hours the transfected cells have been analysed with confocal microscopy,
using a FITC-conjugated anti-myc monoclonal antibody (Sigma-Aldrich Srl,
Milan, Italy). It has been thus demonstrated that all the pasmids-encoded
truncated forms are located in the cytoplasm. 3T3 NIH fibroblasts have been
transfected in parallel with plasmid pCMV3.1H/NhECD-TM-8CpG and

analysed with confocal microscopy using c-erbB2/c-neu Ab-3 monoclonal

antibody (Oncogene, Boston, MA) as primary antibody and a
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20 sites Nnel and Prel. Then, 3T3 NI H fibroblasts have
been transfected in vitro wth plasm ds using

wo peizwtan ne 2000 (I nvitrogen, Ml an, |taly)PCHEP®N4/011161
48 hours the transfected cel |13 have been anal ysed
wi th confocal mcroscopy, using a FITC conjugated

PR o S T Spp D,

AT SRS RO TS P i hntrans

TH¢ aRShRE! S6taiibPaAlsths Siheift it i i ;
DOW3. 1H NhECD. TM 8CpG and a?aﬁgg Smidy despribed previously
CMV3STIANhBEDG TSI FE/ C- neu Aby . M.

(panti body (Oncogene, E%@tgon, VA) ag@mmﬁ%%gyTM 8CpG,

PINEY S LIINEDRD 306K 6CBGT/ EP2004) (NS I FFNECD4-TM-8CpG),

FI TC-conj ugat ed anti-nouse secondary ant

depitastidtgehat SacelIg0Pespdnde -is! fuffRerthios SRAGIMSH: (Pabention.
human ECD-TM i s expressed in the nenbrane. The

Howsuér sit dbt khowd Uit nebrit@@pbidridousOnétiRItRSHT @8 the cellular and
descri bed previously (p 3. 1H NhECDI - TM 8CpG,

hup@didB . rébH MiHeCR? nEbER@PE fob PERe HiffdiikeDehd: i
pCW3. 1tvib NhECD4jﬂTM 8CpG),O denonstrate that llak{lpgecl()l[%ueilglr ct al,

200ds planser Res $1t88M)i At alf erdyadéscribedlin the §y@Mid@ paragraph, the
However, it is known that contenporaneous acti va?i on
chihetibeprotginutmrodeddby mplasnid p(HVS[NBNH/NSﬂﬁQ%@Sﬁ@?@gISﬁ‘M_ 8CpG
_a nore effective therapy (Rielly et al., 2001, Cancer
is pbls ®1pRBEIL. 100%adf edyacdasat hhedalisraridhie AbRVi®OUsduce a strong
par agraph, the 10 chinmeric protein encoded by plasmd
UWWEIQSPDNS@ in themi@eysTM 8CpG is able to protect
100% of the vaccined animals and is able to induce a
st r 6fignetigrplamidesipdase éncodacfor fiee diffe reni mdl-peiMchimeric
ids, _able to encode for five different man-rat chineric
P18385neu 15 For the construction of plasnids coding for
chiperic proteins, we selected pCW3. 1H NhECD
1- ThRPBAS, comimastion NHEghENTINE8Gpding for chimeric proteins, we
pCW3. 1H NhECD3- TM 8CpG and pCW3. 1H NnECD4- TM 8CpG.
selppiede PEMLY3 JIEHBHEASDYr BMe8Cp 0% M Vhd HAXKEGD 2T M-8CpG,

pcl¥s. AINIEE D3 A G i pCbv3, 1H/NhECD4-TM-8CpG. These
four plasmids protect 100% of the vaccinated mice against a lethal inoculum
of tumour cells expressing human pl85"°.  Also plasmid
pCMV3.1H/NhECD5-TM-8CpG has been selected, even if it protects only
60% of the vaccinated mice, because the encoded protein differs only by 17 aa
from that encoded by pCMV3.1H/Nh2°cysECD-TM-8CpG (275 aa), which
protects 20% of the vaccinated mice. We can hypothesize that the peptide
sequence of 17 aa corresponds to an important epitope for the induction of an
effective immune response.

DNA fragments encoding for rat p185™°" portions have been obtained by
DNA enzymatic amplification. To amplify these cDNA fragments six

oligonucleotides having all the same orientation, namely that of T7 primer
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of tunour cells expressing human p 185neu. Al so
plasm d 20 pCWwW3. 1H NhECD5- TM 8CpG has been sel ect ed,
wer@s/039618t protects only 60% of the vacci nat BCI/RPIIE4/011161
because the encoded protein di4fers only by 17 as
fromthat encoded by pCW3. | H Nh2cysECD- TM 8CpG (275
| t %0 jen }iS 6k been
(ol@ggﬁ%&ﬁ%#mz tﬁﬁ{fé Rt Red NEhMBCHENFHRY afiliSEnseMhave

Siz at the peptide sequence of 17 as

o Ny nt, ey r ionddyati h
desggﬁ%cﬁ%z g?éﬂ’iz@. rat RPN ANn el ﬁggpf:m&ﬁ@ldn@ et dRve the

ective | mune respo fragnents

resfRPGPH NGtd Oor” Rthed AB3IR6Ir @ﬁﬁ;‘;i@ﬂ%dﬁ%\(ﬁe@ﬁ&@s otauney.  After

y enzymatic anplification. To anplify these c

iTIBRHTER S ' R Rtrictesn havimesaHint{1le 8AdENhel, the
pulgfli@ent at%ﬁ,&ﬁgﬂ?gwiﬁatﬁgf T7 priner \?\D 21805/ 039618 ©

amgﬁﬁeﬁp PdtklGhvelbebn! imiepiedl ant the Edidespbadmgdesiasmids

sed, whiTe the five antisense have been designed to

(pCROLUNHRHWECD ¢ ON-RCp3)e proper q@BIV3 Al NHECDR2EM-8CpG,
the restriction site for Nhel at their ends

pCMVBAEMNABOD3AEMBLHH28) . Af t er pCPIVI. L BANhEIC T2 dIM-8CpG
digestion with restriction enzines Hindlll and Nhel,

pCMVBﬂHMECIEdTM@@gS{R) satiihvéigested ivbtr tthe isanteherestriction
correspondi ng plasmds (pCw3. 1H NhECD 1- TM 8CpG

enZYGHo ThHhNEGP2vE MbSGERE] fiveGMYE sl idsCEBLTId ésgfor chimeric
pCW3. 1H NnECD4- TM 8CpG  pCW3. 1H NnECD5- TM 8CpG)  and

prodeiassofed8Nidah ofhehihn® (VesiSery betomg tnzgsteictidm sitbilshel used
way we obtained five new plasm ds able to code for

forcthie reemijuctién pevtvetmsatafndoBaman DNA . iPhe Iprésqnvel ofSdrese two aa
belong to restriction site Nhel used for the

rencleny bothi bmmbetandemnt pattienchdtarendly®NA. The presence of
these two as renders both human and rat portions
het Bhochimetic proteiohidiffer forphwnen sl 841" F'F decrieasinigupariions and
pl85neu decreasing portions and rat pl 85neu

rati e s inegegng i porsionp! Riasimdd pCMV3.1H/Nr73-hECD1-TM-8CpG
PCW3. 1H Nr 73- hECD1- TM 8CpG _ 15 (Fig. 10) encodes 73

(Figs 18) ennedesnt3 magehthe witplddel’| enteacediodar Womminean] §44 aa of

hur%fan p185™", Plasmid pCMV3.1H/Nr153-hECD2-TM-8CpG (Fig. 11)
encodes 153 aa of the rat p185™" extracellular domain and 534 aa of human
p185™*, Plasmid pCMV3.1H/Nr233-hECD3-TM-8CpG (Fig. 12) encodes 233
aa of the rat pl185"" extracellular domain and 454 aa of human p185™".
Plasmid pCMV3.1H/Nr313-hECD4-TM-8CpG (Fig. 13) encodes 313 aa of the

5 neu

rat pl8 extracellular domain and 374 aa of human p185"". Plasmid
pCMV3.1H/Nr393-hECD5-TM-8CpG (Fig. 14) encodes 393 aa of the rat
p185™*" extracellular domain and 294 aa of human p185™". Indirect evidence
of the membrane expression of human/rat chimeric p 185"" encoded by these
plasmids has been obtained immunizing mice with the five new plasmids and
with pCMV3.1H/N-r1°cys-h2°cysTM-8CpG as positive control. The sera of
5nen,

all vaccinated mice contain specific antibodies against human pl8

Moreover, the animals vaccinated with plasmids encoding the five different
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human pl 85neu Plasm d pCW3. 1H Nrl 53- hECD2- TM 8CpG
(Fig. 11) encodes 153 as of the rat pl 85neu

w@zxdaosaswehs ul ar domai n and 534 as of human pl SBCIEEP2004/011161
Pl asm d pCW3. 1H Nr233- hECD3-IPM 8CpG (Fig. 12) encodes
233 as of the rat pl85neu extracellul ar domain and

ohifiaPrRrio s 15" AR S B JEtpd gt of symopr el
eXP%S%‘;H%‘“%ﬁQgWe“ extracel l ul ar domain and 374 as
0 uran p

neu Pl asmi d
p At 3- hECD5- TM 8CpG (Fi g. 14) encodes 393 as
of %e raﬁﬁ% 85neu extracel lular domain and 294 as of
hunBp BAR51 LCBnbREétiSe feYhSane  CNIVIAE HYBPT BR8-h2°cys TM-
expresston of hunan/rat chineric p 185neu encoded by
8C%Gese 25 plasm ds has been obtai ned i nmuni zi ng m ce
Ith the five new plasmds and wth

POV - édﬂsﬁu{ck QmbAeY pIEVhBEPSTREY RAH /N 1a °cphoetys TMe8 CpG

sera of all vaccinated mce contain specific

weadthtb@ ¥r6m ﬁﬁﬁfrﬁé?@MWE(legﬁNﬁuwhw{ esypeesseshihe extracellular
ani mal s vacci nated with plasm ds encodi ng the five

and it et b}¥Re200PA03 W1t PETS FP2QB4nk1 14611 2600, Gene Ther.,
chimeric proteins are also protected with a | ethal
7: 709EUWONMVIECDIDM vl digestxipwedsiosgribtioanemzyiBénélindIll and
EXAMPLES Exanple 1 - Construction of plasmd
XbaCMISiolHbb: rBewssh2daIMG Spafatto thenmisarct from nérel glasmid
plasm d pCW3. 1H N-r 1cys-h2cysTM 8CpG we started from
bagibasiei d pCW- ECD- TM whi ch expresses the extracel | ul ar
and transnmenbrane domain of rat p 185neu (Amci et al
200RestEmrTdigestion Withi@gymetadIHECD- TM was di gest ed
with restriction enzynmes Hindl Il and 10 Xbal (BioLabs,
Bevelasynid WINAtd sgpd) ate the insed® dlrom the plasnid
backbone. Restriction digestion with enzymeHi ndl || :
pl assirdctbdAbaffer 16X (NEB2) restril@tdlon buffer 10X

(NEB2) 10 |
HindIII (10U/ul) 5 ul
0,0 75 ul

100 pl final volume

The mixture was incubated at 37°C for 4 hours and the digestion
product controlled by electrophoresis on 1% agarose gel using a molecular
weight marker and undigested plasmid as control.

Once confirmed plasmid linearization, DNA was precipitated by adding
1/10 volume of 3 M sodium acetate at pH 5.2 and 2 volumes of cold absolute
ethanol.

The sample was kept on ice for 20 min., then centrifugated with a
minicentrifuge at 14.000 rpm for 12 min. The pellet was washed three times
with 1 ml 70% cold ethanol, dried under vacuum for 5 min, then resuspended

in 84 ul H,O and enzymatically digested with restriction enzyme Xbal.
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15 HndlIl (I1OQJ1) 51 HO75 1 100 | final volune

The m xture was incubated at 37C for 4 hours and the
waele@sessieosh product controll ed by el ectrophor eBCHEP2W04b1161

agarose gel using a nol ecul arl6 20 wei ght marker and

undi gested plasm d as control. Once confirned plasmd

. %ﬁtﬁ%ﬁbé%l\f%wu%ﬁz é}{zgﬁiepkbéf.-ed by adding 1/10

vol une o m acetate at pH 5.2 and 2 vol unes

of PRI -&RIpLME i@mﬁwﬁq:pu%%ﬁe sanpgs H‘l"aESkept on ice

for 20 mn., then cen ted with a

m R &QAkTibh WA 10 (REB7pm for 121gnyp. The pel | et
was washed three times wth 1 mM 70% col d et hanol,

dr ipgAUTeEX (yggmlgmmpr 5 mn, then rpg@spended in 84
| H20 and enzymatically digested with restriction

enzypa Qal/mO 2005/ 039618 16 PCT/ Ef%®04/ 011161
Restriction digestion with enzyne Xbal: DNA

resuspended in H20 (10 g) 84 1 Res0@iugti on buffer | OX
(NEB2) 10 | BSA 100X (100ng/m) 1 pl1 5 Xbal (1QU m)

55 'Phe Ifkthrelheagnintubatcdost Briegbédred abusy G@rthd digestion
hours and the digestion product was precipitated an

produtedaa prdeipitatdibandldeicel asDiés onttredratsvep ®NAd wasredlspended
H20 10 The two DNA fragnments corresponding to the
in 3} pbHM,®.backbone (pCW of 4400bp) and to the insert
(ECD- TM of 2100bp) were separated by el ectrophoresis
on Ehel %vagaDdee frepmehte b@mesprordies plondhagptasmié backbone
i nsert was renoved and DNA eluted fromthe gel using
(pCMY atjd#oRbpEhneto thetinsert KECTY-QMgei? 10GHp))wetb separated by
paral l el, the new plasm d backbone (pCW3. 1H N-4CpQ
elegihepldngsis on a 1% agarose gel.

The band corresponding to the insert was removed and DNA eluted
from the gel using a Qiaquick gel extraction kit (Qiagen Italy).

In parallel, the new plasmid backbone (pCMV3.1H/N-4CpG) wherein
the DNA fragment corresponding to rat p185 ECD-TM, was digested with the
same restriction enzymes and eluted on agarose gel.

The DNA fragments corresponding to rat ECD-TM and the linearized
plasmid pCMV3.1H/N-4CpG were used to obtain pCMV3.1 H/N-rECD-TM-
4CpG by ligation reaction.

Ligation reaction

DNA insert ({ECD-TM) (50 ng/ul) 2l
Linearized plasmid DNA (pCMV3.1H/N4CpG) (50 ng/p1) 1 ul
Reaction buffer 10X for T4 DNA ligase 1 pl
T4 DNA ligase (2U/pl) 1 ul
H,0 Sul

10.ul

The ligation reaction was incubated at 16°C for 4 hours.
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the DNA fragnment corresponding to rat pl85 ECD-TM was

digested with the sane restriction enzynes and el uted
woroagsese gel . The DNA fragnments correspondi POI/EP2004011161

ECD- TM and the |inearized pl b&ni d pCW3. 1H N 4CpG

were used to obtain pCW3. 1H N-rECD-TM 20 4CpG by

¢ Q%a&ﬁ@gb}@(}\ﬁt%gﬁth&[‘ ws68Gh B9niin '%ﬁ@ B}F\mwh bacterial

pl Linearized plasmd

Stf%lﬂ% &b 'IpllfeCB@te(ﬁ@ cegb ]Havé ﬂ)eenpﬁﬁl%' ?%férﬁrwktﬁxthe CaCl,

ase 1 [d 25 1 gase (
tech'ﬁ@ | 10. 1 The Ilgatl on reactl on was |ncubat ed at
for 4 hours. WO 2005/039618 17 PCT/ EP2004/011161

TheT}ang fdrin®dtidH 8 wsd bws,nhhﬁeamgﬂst@ transformthe E.
coli bacterial strain DH5 a. The bacterial cells have

beeDofmdtert WHREs Sl calist h the Ca€had pit echni que.
Transformati on of the bacteri al straln DH5 a: 5

Conpiglatioh faaduet i al cells 100 pl 5Ljjgati on product S5I
To make .the plasm d DNA penetrate Hﬁe conpetent cells,

t hebe meke thkailas@id iIDNAf pendiPatel the andhpotdn telel titese were
thermal shock (1.5 min. at 42C and then 2 min. on

keptce icelfbrA0 efiinadaidngibinivled tB theawhhshaek 5 kiia. at 42°C and
transfornmed bacterial cells were incubated at 37C for
theh 2houin. dpwicest ore their physiol ogi cal conditions. The
cell suspension was then centrifuged at 6000 rpmfor 1
m nAftencdidimeg dehllel Bnaiowthsmegamdethé trah@Botméd.batiberial cells
cells were seeded in Petri dishes containing selective
wesplticbatedi a3 7°(5 ¢t B haiut ko agshorerthaipploydiblogit@Dcpaditions.
and grown at 37C for 1 night.
The cell suspension was then centrifuged at 6000 rpm for
1 min. and the pellet was resuspended in 100 pl LB.
The cells were seeded in Petri dishes containing selective solid medium
(LB with agar + ampicillin 100 pg/ml) and grown at 37°C for 1 night.
Ampicillin allows the growth of cells containing plasmid pCMV3.1H/N-
rECD-TM-4CpG which confers ampicillin-resistance.
The resulting clones were analysed by alkaline lysis to select those
containing the recombinant plasmid pCMV3.1H/N-rECD-TM-4CpG.
To obtain chimeric plasmid pCMV3.1H/N-r1°cys-h2°cysTM-8CpG,
plasmid pCMV3.1H/N-rECD-TM-4CpG was digested with restriction
enzymes BstEII and Xbal to remove the second cystein domain together with

5" At the same time, plamid

the transmembrane domain of rat pl8
pCMV3.1hECD-TM-4CpG was digested with the same enzymes to isolate the
DNA fragment corresponding to the second cystein subdomain and

transmembrane domain of the human gene.
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Ampicillin allows the growh of cells containing
plasm d pCW3. 1H N r ECD- TM 4CpG whi ch confers

wW@pgsosdels n-resi stance. The resulting cl ones WeCEEP2004/011161
anal ysed by al kaline lysis to&elect those containing
the reconbi nant plasm d pCW3. 1H N-r ECD- TM 4CpG. 20 To

obtg] i j md pCW3. 1H N-rl cys- h2cysTM 8CpG
pl a@ﬁ}éﬁg%@ ?WIEECD TM 4CpG was digested with

r esilhbinhd BstEll and Xbal emove t he
Seanndis SR TTHAES) 10

n together with the transnmenbrane
don@kdirief; 3)t he sane tipg,ypl amd
pcﬁ%ﬁaﬁgggg%ﬁﬂpek%@é@ﬁ?%i)gest ed with t#e same enzymes
toy 25 DNA fragnent corresponging to the
sec%%gjlggg%lg)ilﬁ)subdormi n and transrrenbr%ne domai n of
t hggfgman gene. WO 2005/ 039618 PCT/ EP29@4/ 011161 18
Digestion with BstEIl: 10 1 plasmd 19/l)
Restriction buffer 1OX (NEB3)10 1 Bst&dlplfRiUohdmle
5H2075 ~I 100 1 final volume The m xture was
i nchipahfidtat vwaAGnkabattdawSC fRest hbaid.on di gestion
with Xbal, recovery of the fragments to be used for
cl dRéstgictibh odilcestion egich iXalandcovansdédihafiapmeafts to be used
conpetent cells have been 10 described previously.

for Thenings ligatiog rehctien iaadtasformation of competent cells have been
pCW3. 1H N-rl cys- h2cysTM 8CpG has been sequenced

desesibed proeiomstyomati ¢ ABI PRI SM 310 Genetic Anal yzer
(Applied Biosystem, to verify the correct insertion
of Tie réswHnenthimeoicor plsoridi poM B3 H1EY N2ntP ayp i Xicps TM-8CpG
subdormai n and the transnmenbrane donmai n of

has been sequenced using the automatic ABI PRISM 310 Genetic Analyzer

(Applied Biosystem), to verify the correct insertion of the fragment
corresponding to the pnd cystein subdomain and the transmembrane domain of
the human gene.

Example 2 - in vivo test

Animals

Balb/cAnCr (H-2%) female mice aged about seven weeks have been used
for all experiments.

The animals, supplied by Charles River Laboratories (Calco, MII, Italy),
are grown in aseptic conditions and in accordance with the European
Community guidelines.

Intramuscular administration followed by in vivo electroporation

To avoid unwanted contractions of the tibial muscle each mouse was
anaesthetized by i.p. inoculum of 300 pl avertine, made of 0.58 g
tribromoethanol (Sigma-Aldrich) and 310 pl Tert-Amy!l alcohol (Aldrich)
dissolved in 39.5 ml deionized H,O. All mice have been then shaved in

correspondence of the tibial muscle for the inoculum.
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15 the human gene. Exanple 2 - in vivo test Aninmals

Bal b/ cAnCr (H 2d) femal e m ce aged about seven weeks
whaws/obsesh used for all experinents. 20 The aPCTERPH)4/011161

supplied by Charles River Labb? atori es (Cal co, M,

Italy), are grown in aseptic conditions and in

accppdlann st dﬁ(\rée l?é’érppeé@clpa‘émﬂ't orge r{)@)%'dé?l%% of both

I ntramuscul ar adm ni stration | owed VI VO

ant@f@ﬁbﬁélﬁﬁh@élb@ nw-Eﬁ AYQl of b'GM%eébrﬁﬁ’i%‘iﬁ%‘Sb' NP the
bial muscle each noluse was 25 anaesthetized by i.p.

' nFJPl‘ié PﬂN&fco%%nﬂi'Sg %@;Ethté‘ewaﬁaﬁ% afed. s%%rﬂ before use, in
tri broi noet hanol I gma- Al drich) and 310 ert - Anyl

corﬁbﬁ@l’t@" ﬁhdmé?ﬁ)ndl@dtﬁﬁﬁ' \ofd i B9. ﬁemlede(wqeﬁﬁgi H%@ The

m ce have been then shaved in  correspondence of

Wdohl@aﬁcHJ IPdxaAUITS R) f Dhist E’@lu‘tl@ﬁc%ﬂtﬁinsV@%Oﬁ@//&:i%ﬁh@mld DNA,
PCT/ EP2004/ 011161° 19 The ani mal s have been vacci nat ed

6 mgVnﬂopél@SDOgldtmﬁ@teoiochﬁhi‘lsal@gSBgrﬂaIAlhk@h IBUSE] ddilawb! Mtalia),
of solution containing DNA. The

15ONAM o dilum nghlotideu(Elulas chﬂirlea"rﬁﬂcas hButhy, Beizerland) and
use, in conformty with the indi cations of Dr. F.

diskHed cveateValfieset i foml nendotdkins I NMdeHrendirce TéWAser, Promega
USA). This solution contains 1.25 ng/m plasnm d DNA, 6

Corl:g)’rahon))tQ/aLﬁrgall wiodmmeefslogilum sal t (Si gma- Al dri ch,
., Mlano, Italia), 150 nmM sodium chloride

( FIAlﬁtar aBboCh emrkﬁonBﬂWmocﬁAumz ¢hé ardiedamea was tsubheigted to
wat er free from endotoxins (Nucleare Free Water,
eleamm@aloncdwmppdtqaom)l oHtwo felerdticvinlpuisesofiavingd an iftensity of
After about 5 min fromthe inoculum the treated area
375/\/a\§/ %nﬁmqledamng e2xanspoping ithe, clygtmppratoat Ebectod Square
two el ectric inmpulses having an intensity of 375
PorgtarntT828cBTXst Sary Risgos, Cail H§A)helke¢ dranswptamcaus electric
. Electro Square Porator (T820, BTX, San Di ego, CA,
impydzgs have eeanppliedh dyusseebEdwmiol square steel electrodes placed at
3 mm from each other, beside each paw. Gene immunization by
electroporation was carried out twice for each animal 21 and 7 days before
inoculum of tumour cells.
Inoculum of tumour cells
The mice have been inoculated with a suspension containing 2 x 10°
D2F2/E2 cells. These cells derive from a mammary tumour spontaneously
generated in a hyperplastic alveolar node of a BALB/c mouse and express
high levels of human p185.
In vivo evaluation of tumour growth
Tumour growth was evaluated weekly by palpation and the dimensions
of the tumours were measured along two perpendicular diameters with a
calibre. Neoplastic masses measuring more than 3 mm are considered as
tumours.

Tumour growth was followed for 100 days from tumour inoculum or
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i mpul ses have been applied by use of two square steel

el ectrodes placed at 15 3 mmfrom each ot her, beside
we2wh/opmre Gene i mmuni zati on by el ectroporat i BCT/RB204/011161

carried out twice for each aiddlhml 21 and 7 days before

i nocul um of tunour cells. Inoculumof tunour cells The

i ge have b | ul ateg: . i t @Rl A8imal
untl] 1%, 6053 AR5 hE o Giothord BiBUAPBRG. PO JERE Bl Aimals
tunmour spontaneously generated in a
We%;%rgéz?grcé:’s‘i c al veol ar node of a BALB/c nouse and
express high levels of hu 1el85. In vivo
eval uation of tunour growth Tunour growth was

evalyal.ad WeEH AT BY: pal pation and the dinensions 25
of e ‘tunours were nmeasured al ong two perpendi cul ar

A R A T e S e

grom h was followed for 100 days from tunour inocul um

—otr—WO2005/-039618TPCTH EP2004/ 01t t6T 20 unti T [the . )
t unoplasidds gr own | Numbgraafanige hi gigptedion 10 |rmpntihedies
Jog:1 sacrificed._Table Mce: Temale BALB/c 5
M-;?H@:g@e espressihg human p | 85%eu -
of |m ceprgtecti onanti bes
Pﬁéfiﬁ?ﬁfﬁﬁﬁ%&%&oc b pCW3. 1TH N- hECD- 390885+ 8cpa
pCWEM18EP{E hECD 1-5100% TM 8pG pCW3. 1H N
N5 1R CD1- 5 100% -
TM-8CpG
pCMV3.1H/N- hECD2- 5 100% -
TM-8CpG
pCMV3.1H/N- hECD3- 5 100% +
TM-8CpG :
pCMV3.1H/N- hECD4- 5 100% ++
TM-8CpG
pCMV3.1H/N- hECDS5- 5 60% -
TM-8CpG
pCMV3.1H/N- hECD6- 5 0% -
TM-8CpG
pCMV3.1H/N- hECD7- 5 0% -
TM-8CpG
pCMV3.1H/N-rl°cys- 5 100% 4+
h2°cys.-TM-8CpG

List of oligonucleotides synthesized and used for plasmid
construction

#1. AccllI-TAA-4CpG-erbB2 sense 71 nt

5’"CCGGAAGTAAATAATCGACGTTCAAATAATCGACGTTCAAAT
AATCGACGTTCAAATAATCGACGTTCAAT 3’

#2. Xbal-TAA-4CpG-erbB2 antisense 71 nt
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TM 8CpG pCW3. 1H N hECD3-5100% TM 8CpG pCW3. 1H N

hECD4- 5100% TM 8CpG pCW3. 1H N- hECD5- 560% TM 8CpG
WQONB3%bIHLN- hECD6- 50% TM 8CpG pCW3. 1H N- hBEDIZEBDYE/011161

TM 8CpG pCW3. 1H N-rl cys-5100%++ h2cys. - TM 8CpG Li st

of oligonucl eoti des synthesized and used for plasmd

oYY I AT i ok ACo
Tc%fﬁéﬁ?ﬂ%r b ﬁﬁ%ﬁl §¥ nt V\D 2005/ 039618

AP Ea el bB sense TA DL o

TC@‘*@@G@A%@@%MT&@%C%T@&AATAATAGAGCTTCAAA
Accl I'l - TAA-4noCpG erbB2 sense 71 nt

TAW&MWAWMG&W@ §CAAA 5
TAATAGAGCT TCAAATAATAGAGCT TCAAT 3 #4.

S TR s e S,
CTATCAAGESAAACTITAATABTTGAAGCTCTATTATTTGAA GCT

CTATTATTTGAAGCTCTATTATTTACTT 3°

#5. HindIII-Nhel sense 27nt

5’ CTAGGAAGCTTGTTTAACTTGCTAGCT 3’

#6. HindIII-Nhel antisense 27 nt

5’AGCTAGCTAGCAAGTTAAACAAGCTTC 3’

#7. Xbal-4CpG-neu sense 68 nt

S’CTAGATAATCGACGTTCAAATAATCGACGTTCAAATAATCGA
CGTTCAAATAATCGACGTTCAAGTIT 3°

#8. Pmel-CpG-neu antisense 64 nt

S’AAACTTGAACGTCGATTATTTGAACGTCGATTATTTGAAC GT
CGATTATTTGAACGTCGATTAT 3’

#9. Xbal-4noCpG-neu sense 68 nt

S’CTAGATAATAGAGCTTCAAATAATAGAGCTTCAAATAATAG
AGCTTCAAATAATAGAGCTTCAAGTTT 3

#10. Pmel-4noCpG-neu antisense 64 nt

S’AAACTTGAAGCTCTATTATITGAAGCTCTATTATTTGAAGCT
CTATTATTTGAAGCTCTATTAT 3’

#11. T7 primer

5’TAATACGACTCACTATAGGG 3’

#12. BstEIl-neuleader antisense 32 nt

5’GGCCGGTTACCCGCGATTCCGGGGGGCAGGAG 3°



#5. Hindl I | -Nhel sense 27nt 10 5'

CTAGGAAGCTTGTTTAACTTGCTAGCT 3"  #6. Hindl I -Nnhel
w@anioseswse 27 nt 5 AGCTAGCTAGCAAGT TAAACAAGCT TEC BEP20V4/011161

Xbal - 4CpG neu sense 68 nt 5 22

CT AGATAATCGACGTTCAAATAATCGACGTTCAAATAATCERA 15

ant i sense@éHi igﬁ'ge-h%ﬁgﬂ?@nt#gg Prel - CpG neu

TR T e o
o i
S AT AR TAREGAAGERTRCTIGATERAFCaGA 3°

5 CT A’#TGTIEE@WE\@T&BE@E%MIZ?S % 1. T7 primer
5' TAATACGACTCACTATAGEG 3 Bst E11- neul eader

ant SSETEGET AL @AW@W&H@W 3
WD 2005/ 039618 PCT/ EP2004/ 011161 22 # 13.

1- THH seABeTNaIM3scaisBINhel 35 nt
5" CCCECTAGCTAGCCTGTCCTTCCTGCAGGATATCC 3! #14.

hECD%CM@@&%@MG@BFGCACCCTCGTCTGCCCCCTGC 3’
5' COGGCTAGCTAGCGGAGGGGTCT TGATCCAGCGA 3

hECB37 ThNE €S- Nibseins3INREI 35 nt
5' CCEGECTAGCTAGCCTGCCCACTGACTGCTGCCATG3' #16.

10 hECPAC TR GETFeGUTA GBCOGCTCCAGCCAGAGCAGCTCC 3°
#18. hECD6-TM-sense-Nhel 35 nt
5’CCGGCTAGCTAGCAACACCCACCTCTGCTTCGTGC 3
#19. hECD7-TM-sense-Nhel 35 nt
CCGGCTAGCTAGCCCCAGGGAGTATGTGAATGCCA 3’

15 #20. pcDNA3.1/BGH Reverse primer 20 nt
S’TAGAAGGCACAGTCGAGGCT 3’
#21. Nhel-neuleader-antisense 43 nt
5’CCGGCTAGCTAGCCGCGATTCCGGGGGGCAGGAGGGCGAGG

AG 3’

20 #22. His-myc-sense-noNhel 69 nt

5’CTAGGCATCATCATCATCATCATAATGGTCATACCGGTGAAC
AAAAACTCATCTCAGAAGAGGATCTGG 3’

#23. His-myc-antisense-Nhel 69 nt
S’CTAGCCAGATCCTCTTCTGAGATGAGTTITTTGTTCACCGGTAT

25  GACCATTATGATGATGATGATGATGC 3’
#24. Nhel-73neu antisense 35 nt
5’CCGGCTAGCTAGCGCTGGCATTGGCAGGCACGTAG 3°
#25. Nhel-153neu antisense 35 nt



5' CCGECTAGCTAGCTGCACCCTCGICTGCCCCCTGC 3" #17.
hECDS- TM sense- Nhel 35 nt 10

WG 2@SEBETNCCTAGCCCGCTCCAGCCAGAGCAGCTCC 3" #18PCT/EP2004/011161
hECD6- TM sense- Nhel 35 nt 5 23
CCGGCTAGCTAGCAACACCCACCTCTGCTTCGIGC3'  #109.

hEC? )
O S A AN AL 0464 TCOA

pcD¥AZ. NIREED Iy éﬁﬁéhkéﬁ ng0 nt .
5" TAGAAGGCACAGT #21. Nhel - neul eader-anti s

enseg’ @glg@_ﬁgf AGCTAGCGCCCTTGCACCGG&ECAgéI%CCﬁ) 3’

#22 #2 3FHWIC3 BRIOMRNYAS3 Hft nt 5
CTAGGCATCATCATCATCATCATAATGGTCATACCGGTGAAC

MAAA@I@GC_MG@@G@F@‘@@%@TT@@GTAGACAGGTAG 3’
H s-nyc-anti sense-Nhel 69 nt

CTAGZEANRECGEGhEG T{aASAR§ASE BTTTGT TCACCGGTAT 25
GACCATTATGATGATGATGATGATGC 3' #24. Nhel - 73neu

ant 53€0¥EGB8T AGCH A GOAXTAET ACECTHEOATGEIACELACGTAG
3"  #25. Nnhel-153neu anti sense 35 nt WO 2005/ 039618
PCT/ EP2004/ 011161 23 5'
CCGGCTAGCTAGCCAGGATCTCTGTGAGACTTCGA 3" #26.

Nhel - 233neu anti sense35 nt

5' CCGGCTAGCTAGCGCCCTTGCACCGGGCACAACCA 3" #27.
Nhel - 313neu anti sense35 nt 5 5'
CCGGCTAGCTAGCTCCCACTTCCGTAGACAGGTAG 3" #28.

Nhel - 393neu anti sense 35 nt
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5' CCGGCTAGCTAGCAATGCCGGAGGAGEGGTCCCCA 31 WO
2005/ 039618 24 PCT/ EP2004/011161 CLAINMS 1. A DNA
WO e@ss8®I8 vect or cont ai ni ng a sequence codi ng POT/ER2004/011161
pl85neu fragnent, wherein sa?4l sequence is sel ected
fromthe group consisting of SEQ 5 IDN 1, 2, 3, 4,
CLAIMIS 7. 8 9, 10, 11, 12, 13, 14. 2. A DNA transfer
T vector according to claim1, which is a plasmd. 3.
The plasm d of claim2, further containing a
transcription pronotor. 4. The plasmd of claimS3,
1. Whes eDNA hgaffetle@tor Sofdining: a THQuRhAsBSiRg Brad :2185““-
2, further containing 4 CpG notifs.” 10 6. The plasmd
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7, which is suitable for parenteral 15 _
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is in the formof injectable solution. 10. A conbi ned
pharhepkstiidalf qiaiepdr atheosinchetproniotor & CM¥WSt two
different plasm ds according to clains 1-6, for
si nith¢ plasoud ofsdajuedt fiadthar cortejiangdeCplemapi€st i ¢ use.
20 11. A conbi ned preparation according to claim10,
whi'ldie plasimd affodaim Ss furtlad @rftamibi8 €pGoinosifs.on. 12.
Use of a plasm d according to clains 1-6 to prepare a
phdthremeageuided] eampositidnoncéwiaining i a N Apr enaasfdrvevector
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8. The composition according to claim 7, which is suitable for parenteral
administration.
9. The composition of claim 8, which is in the form of injectable solution.

10. A combined pharmaceutical preparation containing at least two
different plasmids according to claims 1-6, for simultaneous, sequential or
separate therapeutic use.

11. A combined preparation according to claim 10, which is in a form
suitable for DNA vaccination.

12. Use of a plasmid according to claims 1-6 to prepare a pharmaceutical
composition for use in the preventive or therapeutical treatment of subjects at
risk of developing p185™" positive tumours, or of patients having primary
tumours, metastasis or relapses of p185""-expressing tumours.

13. The use according to claim 12, for the preparation of a DNA vaccine.



