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encodi ng sequences and the use thereof in DNA *166166*

- vacci nation against tunours. The plasm ds according

to the invention co d gl

.~ neu A ! H H »
[ 11 Oeb() [TER LN 2 ) |73 N A ¥ K B SR SISAet Bl A
able to induce a 5 hunoral or cell-nediated i mmune
response agai nst tunours expressing' oncogenes of the

phar MiBetAebEn DOSHBSE tele0hs B Bk NG ol Crontajning p485™ -
GRSqIEL bR i iR BURAAR RAARIPh gt tamous
’{1’8&’ W@Lb%hﬁ@s E&é&:ﬁh{%ﬂ% the IRELhticdNCorfthint R{uBRSds dricudimddifferent

antigens, has raised great interest as target
frEmEARUSE Hup@BRY A0aintshratéine pl 85 tantoaie ably o5 dndece a
on the cell nmenbrane of sone of the nost comon human _
InaneiahooRscelphfifdidted immaneendspense ragadst o turBoudedprassing
the rat by proto-oncogene 15 Her-2/neu and bel ongi ng
oncageees afifheyExbB familys | Tyrosi.ne Kinase Receptors
(RTKs), which also conprises, the Epidermal G .owt

h .
Fact orherinxsption #eyr relateseie, Bhaymageytisthepmpagisions containing
lated thereto (Erbp-3, ErbB-4). T .
$950 BN SPELICH RS PRI RO ar I BT RRURR Pt (R PRy BRI LAD! ppressing

lé{lﬁnes and Stern, 1994 BBA 1198:165) and therefore

42t a great biological and 20 clinical interest.

The r]ﬁia&g%hngmgtiﬁYﬁﬁeree wel | di stingui shed

plomal extracel lular, trans_rrenbr_ane and _ .
I nt r FEBtan! PINEPY, dasBdMthePhdbnNetudied tumbup lavtigend) Haderaised

conpl ex network of nechanisns of intracellular signal
great stenetst an target fortimanald thesapycagainsti caacen duehatits presence
requl ate proliferation and differentiation processes '
¢oBHye ecll ogmbmane of pme of et moat a@smondrmaeearcinomas.
p185™" is a membrane receptor encoded in the rat by proto-oncogene
Her-2/neu and belonging to the family of Class I Tyrosine Kinase Receptors
(RTKs), 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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25 is naned after the chemcally-induced rat

neur ogl i obl astoma fromwhich it was first isolated.

This activated neu formhas a single point nutation

L9 2 F-L A VA Y Y T A Y Y B

IIIIIIIIIIIIII’;%ooooz*Zresultsinthe

replacenent of "A" with "T" d in the consequent

substitution of the Valine residue at position 664 of .
rd(%iIéEtE i ‘thertdphacenginttefiff A~ adttd “Té sindua the \renseausny ubstitution

argmann et al. 1986, Cell 45:649). so the huma .

ofithe Naline sesides 2EpOBILDN G4 0§d§§5?%dV§L@dg %F“‘-"Samﬁ residue

AR bt LS .
STom o3, Lot o9 AR FGER (GBS fipale 59085
cﬁér%ﬁ ﬁgéd ia\é\gltikglag be%‘flngérhStheaitﬁgt bB PR IBR2/neu receptor

ause of constitutive receptor

i i iR AR HdReldgy WitABEGFROSCHUsSEns et al.
aﬁgr#ﬁlﬁnu%éi; hgﬁg%ogﬁgl?agﬁt ex%réggsi on of thgC e
19950@%&% 930bs8nVedmaRiothBEcal.e1986,. Naoge, 3M230). While a
Cel1 . "Biol .""10: 3247; Kl apper et al., 2000, Adv Cancer
geastic Autafidn iavEie ratheeqlencenisr tiree cesseof @mstitetivengeceptor
poi nt nutations and abnor nal sgl i cing  nmechani snms have
abdeatidro uhcoughwahigresizatipn, inodgbBrD| pPOsifive nBymang typours an
Xie et al., 2000, J Natl Cancer Inst_ ., 6Q2:412). T

aboweny expspsséen of $he jomcpgene &eﬂ‘éﬁeﬂe‘gﬁ?F ?\gwst%toﬂ- Eﬁ%‘) Mol.

T SRR AR B, AT A R oR Y P58

' tb&%&? ﬁlsng irg{?al%ggésxe%&iﬁ{n%dﬂoﬂﬁd% oy ligh@' dnd tarbﬁe_lﬁﬂgpisﬂﬁcing

I ga ent manner.

xﬁééfﬁhggslsﬁ;{\}écﬁégnefoﬁfnthBng;é@ al.at19pE8PIUCarcinog, 23:62; Xie

extrac ular region recent reported shows that

drhi1S 2000t ¢iNadl Taakear dasteo2seR)bhe 6veal effiedidsnsimilary gene
that 20 allows to interact with other ErbB receptors,
athplD@cstioni At tihgrebsendi rthe amgsdripyomd ke vehrdetenmiggean ekeess of
proliferation signal transduction (Cho HS et al. 2003,
NS0T emepthrass ) tecepider  Withmebnessquentreingrrase , ohussiivep dimers

85neu is involved in . ) . )
intracellularly transducing growth signals in a ligand-independent manner.

The crystal structure of human and rat p185™" 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).

Under normal circumstances, human pl85™" is involved in
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).

5neu

Several studies have demostrated that human pl8 overexpression is

associated to the neoplastic process and to the level of tumor aggression. The
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organogenesi s and epithelial growth; it is expressed

at high levels during 25 placenta formation and fetal

devel opnent, whereas it is present at very low |evels

in adult tissues (Press et al. 1990, Oncogene 5:953).

Several studies have dennstragfd that human p 185neu

overexpression is associatedto the neoplastic

process and to the | evel of tunor aggression. The 3

yeerxeIsienspbpl §F “phachren dessribednin desg (Kowmdetial. 1986y Cancer
Kern et al. 1986, Cancer_ Res, 50:5184), colon (Cohen

RS- 40518430801 Lo aamactl ol PRS0 Onegieiss Adbbh wiary(Slamon et al.

9,..5ci enge 244.7Q07) adenocarcingnas and. in a_ hi
A Seigicenagn 07 OPrELOE o ARY PSP ANGh BHmBFT 9% human
i 44 : r di et al. 1993, .
oy GeEeliOues 15 AHon 1 4t 18R nn e Rines 2 0 Putorgings ot al.
1985 epRhBidlsgy 81:2¢8)) mal target for plasmid
vacci nati on %re: a)’its direct involvenent in cell
gr owrhe afihdafehfd] "ODPBLTS S thdthffaRE ko han
t hat, gue tg t unour genetic i nstaabic?ﬁfg, alﬁods(%h?ﬁlekasrget for
plagmids siaocinafioh hase: an) iigendiabso ihesEeifeat rin cell growth and
tunorigenicity; b) its 10 expression on the plasmatic
carginegangsiswtierefonekbemei waricads gtz dioé €0 bymowngéreoidiiastability,
even in tunour cells that |ose the exgr_essi on of the
logg dhe gxpEessEsmedt his | antigesy alsomloseoltheini tumorigenicitnnb) its
nmynol . 24 .. Studies carried out

G. 2003, Trends,| : 62) . . .
BRI IOR PPaﬁkﬂgé’#?Sém’ftH‘r merabraas, Whish makesnHogeseanizable by
. i t ly.d 185 )
R N
. it ; 1 | 4 h
h%t&&ﬁh%?cg’?lggystbﬁétéﬁ roﬁ‘fgl;fiﬁ’ ?5ﬁ@%‘o’f‘m émﬁpb%_, n’g&g@p émzlir\l/uenol. 24:
As

denons e possi 0 preven
6py.eneopl astic | esions. regards in particular the

prevention of mammary tunours in mce transgenic for

rat Studiesataiedeout2dmanice Werahspenicl€optisd hatiesled hat ohBSgene
H%:rasrri d coding for 20 the extracel | ular and

2Aaete (Whishespootaieouslyfdenatop p185TT quositivealbhmniary tumours)

i nduce .an in vivg protection nore effective than the

apd QB mprins mpdelyusig plE™ positiveciransplantablelt8sioan limes, have
for the extracel Lul.ar domain onl secreted antigen
défonstrated tthe possibi 1%/ to prevent an>c/1 <(:ure preneoplastic glesi)ons. As
regards in particular the prevention of mammary 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 p185™" - either unvaried or mutated so as to eliminate its
tyrosine-kinase activity - are effective in preventing the onset of tumours

following to pl85"-positive cells inoculum (Wei WZ et al. 1999, Int.
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(Amci A et al. 2000, Gene Ther., 7: 703; Rovero S.
et al. 2000, J. of [Imunol., 165: 5133). Simlar
results have been reported by Chen et al. 25 (1998,
Cancer Res 58:1965). O her authors have denonstrated
that plasm ds encoding for p4185neu - either unvaried
or mutated so as to elimnateits tyrosine-kinase
activity - are effective in preventing the onset of
Jt Wramges 81f GUBpvvingeaver,pplagsridsdevsid bf ¢he eignal irespoulsibie for
V\él W et al. 1999, Int. 4 J. Cancer 81: 748
rPé@‘?Félsmgp‘lha@ltﬁhdgleo@\ﬂ@PtﬁSémot resicylyn leader) ichldgtermines
for t he essl ng th t he endopl a eticul um
C(Ylt‘a%}a%}?‘ o 9% léhtl%tOé”rﬂw[%m th&‘a& ERY m&a[lyz@fifwdwe The

BB AR BT BBl g homor
Hﬁg% P pBfsd il DAL B hggqgmaﬁeeégg&gaognof BT852% %Y by a

rane-expressi on

™ at pGps n se
CIYHPROGRY fedidl .“3‘2‘%‘?“5%%{’?@@ ® 2%%@*‘9208% cyRbplasmic
lbeatization (Flon 320%} .alHQOBY SIS, of eRMMES. VIZTEi 3T1) O owever,
wi th plasm ds inducing p185neu overexpression in ot%

cohbingd spéepatiameithhplasmids amducing p185¥" efveendpregiomin both
rotecting agai nst 10 tunour grow h (Piechocki M et
the cyseplasmjand theimsimbragy: wagempre ehifestive e paitesting against
bet ween di f i mune response nechani sns  m ght be
1?%@% 5

tRIePF gravithy &Wtet@hezp {» bdmapunol367; HQ@Cer
Res. 80) over as been observed that
t he \Iggé’l ﬁl& it eﬁ’%md&@h@%omb‘nefﬁsf’onse mechanisms

"TEbl B b aﬂ?’?é MR BRIGEE: BT, e ts. 51:,R80).

,Mlbﬁ:%%ﬁﬁt hlelﬁ)%@eﬁ %@Eé‘r’x‘%&' %Q{ tl‘fce %?cﬁ)ﬁ&ﬁ‘?ﬁﬁiﬁé&%ds encoding

pl85ne', through a nunber erent e

fmmmﬂlmrdndtt@smmmﬁ)e %])bﬁiaﬁﬂé of rdte 1B3P"38 le-E to eradlcate
killer cells, antibodies, macrophages, neutrophil

tyrapur saskes with Z:mmsilatﬁetelrea@phomslclgﬁmrmf bﬂlﬂﬁbﬁzefeﬂbressmg
and perforins), which cooperate to tunor rejection
pi T oi Brengten rymberoof3 different i affecton extchanisins of 649 immune
20 De ti on of he I nyention Various constructs
Sléﬁ&’a‘dfﬁ eﬁ B}erh(mlﬂeﬁa/&r&t adli¢ssemperophages, neutrophiles,

natural killer cells, Fc receptors, gamma interferon 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 pl185
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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protein have been inserted in plasmd vectors and used

in imunization experinents ained. at preventing

tunour progression. For plasmd construction,

fragnents of the human pl85neu protein containing the

25 transnmenbrane domai n and pogtions of the

extracel lul ar domai n of decreasing |ength have been
prepared from ErbB2 oncogene sequence, or portions

t her ebie phasmids etherebyplodtaidedi haveh deeh ogymisated gine vaesination
fromthe rat Her-2/neu cDNA so as to create chineric
54‘%%1%{5‘3 51 nyge igogulaierd wﬁbr@nyowbtcallﬁsquramemeg human

p?@iur Xiism e ERRRRIDR g rﬁ%&%pé@& nglmﬁa@n stituro
PEGHEEY e BER it ) it FedmpBaesic il Shimeric
Pl ptcds Eﬁﬁp&%spgﬁﬁ’é‘* aéalﬁ%’ {oth h?lﬁ?anfpééﬁraéa Bs™

rat FBélsgﬁrkﬁﬁthé?’@éﬁ@tsQﬁ I SiV6 Skpbfinfntd, Wgé nﬁ(lgsmlds containing

experiments, the plasm ds containing pl

pb&ﬁ?‘é’n&ﬁq&eﬁ&ﬂseaﬁle tbriddGee A Stk oW ImimTHENRshERROBH %09{ cellular
both cellular and hunoral type have been sel ected

Ak bumpralstype shavebjeeat sedbctelie Thiess pidsmidsy ebjecpbf the present
contain a sequence encodlng a p185neu f ragnment
’é’é’P@fé?lboCW%imQ prRIUEDCY cagpdingns ipd 86Ty ffgnSE@ delledied from the

1-14 n 85neu reference sequences are
&PHP) %‘Fsé Htg @g éﬁéaﬁi? 3‘& o thumarmeand rat1 p3@5&ndreference
respecti vel CCO to the inventian
g.l%é%ggueseﬁgeooqvﬁﬂaglgqétngg g a?%%‘f’f‘eé‘u"’r r%rM”%O and
suitable for human adm ni strati on.
%gz?%gegeér/&ghg 1gl)'encodi ng sequences, the plasm ds can

cont @ deofdifg itb IR invhEBRN b?f 858" hESMIS sE&ﬁ%rﬂ:%ﬁ G YeShserted

in particular a pronoter placed upstr&am

ienangi pgsmi¢quentos, spitebRr dbt Yhihen ChAmBLiSwRESH., Bdsidds the
and stop transcription elenents, selection narkers,

engedings sgqpq:rmesl ithe oplakaridsi cam cestaii afigetigesle elehbfts for
notifs pol yadeni |l ation site or transcription
téQ’HSPVH@%‘F gontrp]am@ peitisulamha poemotsr placed) upstream efithel ehcoding

be ¢ a use of the vector in humans. In
sgquencrgpprefb ra%ly the CW promoter, start and stop transcription 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 Kkiller 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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preferred enbodi nent, the plasm ds of the invention
contain at least 4 CoG notifs, preferably at |east 8,
up to a maxi mum of 80. The CpG notifs

( ATAATCGACGITCAA) of bacterial origin induce

macr ophages to secret |IL-12, ,which in turn induce |IFN
gamma secretion by natural ki?ler cells, thus 25

activating a T hel per |ynphocyte-nediated response .
cdiposiRold. containing #88070r mdre Ex%crm(p_lgsmgb; ag gizfined above in

Ther ef , the i ti f G notifs | I 1 d .
asseqiatinacwén phamesscuicallynAgaEDFbI oYaislef rAnd raieinigats. The
enbodi nent, the inventio Provi,d%z gghar glﬁce ti,cal. & i
phampssitical rF arepRsai oS 4 arr]f@_fsr_s © dPF PaLS faEF‘Qg‘M“& ation,
pEe B S B e iRl ek B VBKTRES sk v

h cal o : ; "
BERARGE ShASS HRE Hetog Bpen RS LA0BND to he

skilleRGh kP gbgita'rr]g;aa?mge-a, G8P\BALE! ¥h 138 MBODOPNAT Snt Med

vacci na pl es and nethods for DNA
s%acgpnati on are known to the skilled in the art and

are diclosed, for exanple, in Liu MA 2003; J Int Med

253: IrdBothbinembot ivente tHeomivemtion priowidesvecoinbined preparation
provi des a conbi ned preparation containing at_ |east .
contajnipg et deasbityoapreferably dtoleast fojre rmr@fwﬁgmblmt least eight
| east eight 10 different plasm ds for sinultaneous,.
diffepeahplasmids fereimuldteneetismsed Yential; ornseparate adpynistratign to a
patient. Plasm ds, conpositions and preparations
sabicst OF P9 t he invention are used in preventive or

t her gpeut.i,cal _treatment. of ' ' of. _ : L
aever B PrREORo o PGS aflorlindliclhe iaveptipn are

u@%éé@&?@)‘e\leﬂﬂ.% lo? th8BhEs &3 tRoabinehp oF§WBRR®S aOfisk of developing
pl85neu_positive tuffours. Prevention can be primary,
MR8 IpasitivieUflburss dROpatiGnd ~oith, peietapdamyourshanctaktasis or
tumour is in the initial phases as a preneoplastic
rblephexn of @186Ftipasitivel tumdes.c Ryevertidrurcanrbe girimpany, ovhen the
nmetastatic process. Tunours that can benefit from
tumeat kenot miapifesth scqundary, dghest thehtumpw, isnini the imitéal phases as
those of epithelial origin, in partjcular Li| nonary, .
apprengoplastic 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, Italia)

by removing with restriction enzymes Dralll (nt1531) e Bsml (nt3189) a
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20 mammary adenocarci nomas and, nore generally,

tunours expressing the pl85neu protein. Detailed
description of the invention Construction of the

pl asm d backbone of pCA V3.1 To construct plasmds
encodi ng human p 185 net fra nts and chineric 25

pl asm ds, the pCWwW3.1 plasm di ¢ backbone was used.
Fragnents deriving_ from human proto-oncogene ErbB-2
frapti&nand 165 bpreantginimgdherepiesteon prgimpflhdhe semlicapigpeorigin
been inserted in pCW3.1 (Invitrogen, Mlano, Italia)

ang theReY S 4 PIOTHIER The, €RBR SBROYREToPMEPRICing Tessipicg and

SO0 pRASa P ok TR A E BB RIS
| V40 dj F G .

e

PRSI SN PN g sl e

i1réseTrARitHonQTribaB3AAvBp and the rempval of
i rrel evant sequences contri bute to increase

t r angbrstucivresf plasnid pOMW 3 derdBhst ructi on of plasm d

pCW3. 1 erbB2 Human ErbB2 cDNA, obtained from plasmd

pSveHuB2yn EzasBBeddNA, neltaingtl ifromhplasniidi pb¥edhi®hi hgs been
site of pCWS3,1 at restriction sites Hndll|l , 10 and_,
ingsated mhihe pplinte ¢lonngsite pPHPCMY 3chbataesiection sifes HindIIl

I 1. ds_expressi.ng truncated 185e' an hi neric )

Bl R R 1T ORHSERA ) 5 oOT D SSATSUBHAR o nP gt eXpressing
sequenc #epG CW3. 1l hECD- TM 4CpG and pCW3. 1
tﬂ%ﬁfﬁ#ﬁﬁf oCﬁ&?ﬂPFﬁ?ﬂ?BﬁﬁgﬂﬁE%f t he sequence encodi ng

the j I ' i n . plasm .

oo SO REHAP' T BRI, echaldhlf PUHRS Cebiuenee  4XCPC:
PEMIBE. 18 RARTILERT a RN P VTR IWEID 3~ 4R NS Wer e

prepared. The procedure conprised first fhe

r est Afier iremoaahby shs stquérttenéndodihfeharnntaeytdpladmic domain

present in the nucl eotide sequence of ErbB2 cDNA. A

from gplesmid epCMAGY hiezeB2,bywen plasmids coding for proto-oncogene
ErbB2 extracellular 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 AcclIl 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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Accl 11 (nt 2195) about 20 bp downstream of the end of

the transnenbrane 20 domain was identified. The

cytopl asm ¢ donain was renoved using the enzyne Accll|
present as unique restriction site and enzyne Xbal.

To re-insert at the 3' end ofsthe DNA of the ErbB2

ECD- TM the nucl eotide triplet” TAA recognized as
translation stop signal, we used two synthetic

bsegnamed pOMNSi B G- BYI-4GpGoadspCHV 3 dhESIBYictnaCrG.
#1, #3) and antisense (oligonucleotide #2, #4) _

ol i gEnnYretiandes’ WAe IasHEs r 68T ERD NG| Fesieres | PRCPG:

POy TP TR P S N B R s
ol ashp ey el 3issiic RRRENE Btk o iR @ el asmia
bggméa'elgb%%tn%@ &ﬁ&m&e-ag%y&&ha%t %gfe%ﬁélﬁe&' galdscMv3.1

Ini ng sequence

Wﬁ? B 3ERG @pEs ® WVRro ddid NpEHAVEVE 80Pk TOmade one of

aspecific immune stinmulT we constructed a new
thd BpdTrehtribti hiasikdrofoe thoBiAinié Pgred dntimvertsthie redteictiog sites for
CpC sequences, called pCW3.1 H N4CpG For this
Hind[ib aad Ménelquesdnt dnpodhBultipdoclaming siterlyvmeans obf synthetic
the two restriction sites for the enzynme Pnel and .
sequence tchasisiBg r o€t fen senses (PzonMclegtide ) N@dl antisense

(Sljemmieaics i Sheemiisasides; ythie e Hanseh named pCMV3.1
HAL SR §enbeht claligteed frbesih RSertes SonsTHE g7 e Sense
g t ; )
kDL 49, BRI SEERARNRES, (BBneaias 5, 10),
cliftaidify ARA ARELECRICHIUCHEOLhE Aol ORARS ltnd! fnique

), containing four repeats for the CpG and noCpG
1R URoE &3tes NXbAE andi Boel, Hast ob@alintiy POMY IXba/NACpG and

. Pnmel, thus obtaining pCW3.1 H N-4CpG and 15 4noCpG

4nb€pCaf {Therecafids fDNdeiragmemSOhENERCHM-d0pCh EGRl TRECD-TM-
4noCpG have been inserted in §CM\/3. 1 HN-4CpG and in
4pofpS thavey Reamoopatedsipe PGNI¥BY  Hils4GpEGaiandngnt peMV3.1
ew plasmids cal]e
M4Rong respect{ve?y, thus obtaining two new plasmids called
pCMV3.1H/N-hECD-TM-8CpG and pCMV3 .1H/N-hECD-TM-8noCpG.
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 BstEIL: in addition to the site in the same position as

that of rat (nt1372), a further BstEIl site (nt963) is present in the portion
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pCW3.1 H N-hECD- TM 8CpG and pCW3. 1

H N- hECD- TM 8noCpG  Construction of the plasmd
cont ai ni ng the sequence of the second 20 cystein

domai n and transnenbrane domai n of human p185neu:

pCW3.1 H Nn2 cyseCD- TM - 8Cp@ Human pl 8511"

extracel lular domain is chardacterised by two regions

rich in cysteins, known as 1St and 2d cystein

esedlinig nttien tﬁscySCy%f dhe ex@acgdylar demaie tIRigesting c plamid

pmqvgﬁ%@;th%gctﬁﬁw AL s AL, Qe s %Eleﬁéotfmg@nent
S, .t DNA
&ttt of dhe 2GR FametheHira AR Sl s Fab iy prane

d%)ﬁxséirgleag a?@qusegéf? ftil(%)n a%?cit E’LI Plés?n gbﬁ\/fg?gl_}-g/)l\; 'Wass 'og?alned
Tguﬁttﬂs 0@%‘1 %{1 ratl 1%55@& %@gf)mbﬁ ms&gg&etﬁ enad;ﬁaﬂﬁfct Faftulum

enco St cys of the extr ul ar domai n.

waks 9ﬁ§éﬂté’t9b9|ei‘fzgmuc SN ashipl il datlen [{(HGEadidd) ling!d bense

and BstEl I fragnment = consisting of the 2nd cys
ofigonudlbetide tooasitihgl aff thormimert T2 (oligumueldatialee#11) which
domai n, the sequence 8CpG and the plasm d pCw3. 1H N
revagniges aithe dI'7 5SRNfenpelymesasgnalprésent r at  the8beginning of the
secretion through the endoplasmc reticulum was
PEAGYER (1 Ny masts ﬁa@i@lwsré%m and canj gatipeIR religonugleptide

G quw?ep?%@o%@oha%?xgz et tﬂ%sﬁé’eﬂ%‘&ﬁ%& 2&e03¢qeguq1ﬁeatlon
Rt TR s LR A Bm A A Pl enzymes
H}halgp gl BoiETH %n&osu()Q aiugg\p %Fdn%ﬂ ! ggm%) mmmgg *'FM -8CpG

site at 1ts en cation

(Figgast hanb&dn bban@erapl Fi .ep. me'TEI%m\M twas 884d Ilﬂwaeemauon
enzymes Hindlll and ElI'l and subsequent cl oni ng,

ep@ﬁtﬁeﬂﬂsl{ szmyiseTM B@ﬁareﬁan@th 1pCivi¥ 3 He e/ NIE @DREN-3CpG.
S; 1). This plasm d was used i n vaccination ‘
ﬁm@fﬁemphlmem bBNe encading for dhevfudiop Pt@in between 2™ cys
H NnECD- TM 8CpG. 15 Thereafter, a chineric cDNA o

apth dEsmGNTRsAng Hemeiis(mnl 37Rotte? A0hk phithmbomap sequares and 1

c%%%&eﬂ%ﬁéﬁ@ tgt?lgetl'latnse Gtenclegg'clzs gen2 %1%4 are(I ”Ithheerelgsonstltutlon of
the entire protein sequence by the fusion of portions deriving from rat and
human cDNAs, respectively, allows to increase the immune response.

Construction of the chimeric plasmid containing the sequence of the
first cystein domain of rat pl85neu 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 located 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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cys (nt 1-nt 1250) of the rat sequence has been

prepared. The reconstitution of the entire protein
sequence by the fusion of portions deriving fromrat

and human cDNAs, respectively, allows to increase the

i mmune response. 20 Cbnstructhgn of the chineric

pl asrnid containing the sequente of the first cystein
domai n of rat pl85neu and of the secopd cystein domain
iandn theasauents goetiownaicodfgy Honehe( bt dysnof th§ogxtracellular
PCW3. IH N rl cys- h2 cysTM 8CpG Unlike the rat cDNA
deempirnthe posseaceof gho BSIEIR sBet m thy pame mpsitien pofhy in she rat
t he extracel | ul ar donmmin | ocated in otid
cTDgAoHomAn (435t at tiRether Priskam RPN WSCom) Algwed the
rich in cysteins,, t cDEﬁ

senteuion of as i o fo epedie aus o Piochft befvsensidd ors
Bst El Jn¢ [ it o] :

oo bREE 2 e M Taghapefiifil, bENYS AN AR LA TS CAG with

r#ﬁritcﬂgx? %ﬁggﬁ% Flgfr?&’ﬂf LRA FRPEALITGWER 0 kEF1adSthé PN AT frailgment

e extrac domai n. The presence of the BstéEl

ehicb@inich bt §af B 5POSEddreflod inkl Witk ted melbidonsynence
(1250nt) and in the human c (1372nt) all owed the

cheBainpufri ran 16f cys phadned tiaolght digestion e@fapCVEVHA rECD-TM-
product between rat 1St cys 5 and human 2d ¢

.
ACpE ,with geessdame epBvives. THeNptoglecs W}ﬂ@lﬁd/\p(:h%\% . II-F/N-r 1°cys-
restriction enzynmes Hndll| and BstEll allowed to
128 pysIod-§ CrG ORIB. 12) £grsists ofehporiiogy of drl2ran ohraigHSineu and a
secretion sign ith the, |eotid o
sovioms ot e huian hasi DL Bhb RS B et
r T™M 4CpG W th the sa en : :

Bt PRyl o aopeasady Rer | SpeHEIE S ebtmepts  usine

' St ti f ioi
R AR RS MR oo DR o iR e Siprivingly, the
Plevnid esdihgl forEMERichEHi Mpt Gtesr i diflfexs TiVnfice @ dvaspleeseprotection

used in vaccination expérinments using
42aME3 tdilbhshéxpiesE B Bpfiaap 185 APaf bl e)e Tihds protection is similar

Surprisingly, the plasmd coding for the chineric
tprtbaeinduced by eCMN 30 HAN-AECERIME: 8CpGo Mereioyer, Ialysis of the
agai nst tunours expressi ng human pl 85ne (Table).,K This,
§6F® 0é aice yapeinatedi with both plasmids has evidenced a similar antibody
titer towards human p185",

Plasmids able i‘o encode decreasing fragments of the extracellular and
trasmembrane domain of human p185 neu

Construction of seven plasmids that encode decreasing fragments of the
extracellular and transmembrane domain of human p185™"
pCMV3.1H/NhECD1-TM-8CpG (-70 aa), pCMV3.1H/NhECD2-TM-8CpG
(-150 aa), pCMV3.1H/NhECD3-TM-8CpG (-230 aa), pCMV3.1H/NhECD4-
TM-8CpG (-310 aa), pCMV3.1H/NhECDS-TM-8CpG (-390 aa),
pCMV3.1H/NhECD6-TM-8CpG (-470 aa) and pCMV3.1H/NhECD7-TM-

8CpG (-550 aa).

, namely:

The fragment encoded by the first of these fragments is 70 aa (deletion



10

15

20

25

to that induced by pCW3. 1H N-hECD- TM 8CpG  Mbr eover,
analysis of the sera of mce vaccinated with both

pl asm ds has evidenced a simlar. antibody titer

towar ds human pl185neu Plasmids able to encode

decreasing fragnents of the g tracel lular and 20
trasmenbrane domai n of human >r§185 neu Construction of
seven plasnids that encode decreasing fragments of the
o£360 hppbhartarr Adhthet othesnraigrahallydthian shiortenfdeletions of 240
85neu, nanely: pCWwW3. 1H NhECD1- TM 8CpG (-70 aa),

b]p)cws 1H/ NhECD2- TM SCpG (-150 aa),

hECD3- 23 3. 1H NhECD4
T o e( TP 1V R b M@@@ﬁw Hgumplification,

B ERnSE T NHBEPITRFIS09 eng@ao o™ Wi flﬂ%egﬁmrﬁfmcnon site
(oq%%q?%ogﬁi% h&l# #g%% %f )ttsh%ﬁg Eﬁ@gﬁfrta?nﬁlsén %onucleotlde

short er

(&{g%%@léoﬁdéo#f@ B 118" re(ceghi%kl @RsSsie 24fled b@ﬁcDﬁ?BSF/BGH

fragnments been obt ai ned by DNA enzymati
Rav§dst fprindinigOdite™ (83005 (5 £)itestint fag tient3 s of the polylinker of
ol i gonucl eotides with Nhel restriction site
pCMV3dnFakthet itelenzyihatié Hddestibniwish emsltrmttbraenmrhesbﬁmé and
ol i gonucl eotide (oligonucleotide #20) able to
Pm&,ogmpbﬁcamn producis have bepr Dloxed1iBEEMPEHEN-neu leader,
primng site" (830-850 nt) present. at the 3 end, of
P’EqYéOlfﬁéY phtaimed insertng tha/secretion, sigal ta the ﬁa«}m@s@w reticulum

bl A A P o S@b&%@shiﬁs?ﬁﬁéﬂ%%%%a qifat pTES secretion
SIE%IIV Sasl IE'Q%\# %%lflal%lg(?% ?nzy?%al?fceﬁ'l\f)& ﬂ?ltcgh{}ﬁ‘ qxﬁm rr%rﬂgr T7

ecre endopla Iicre

(Jlg%onl%ﬁa'éﬂﬁé 1y e§st rdefibd OfuciédifRe ahlde Wafnﬁ?&ﬁ%mnu@teotlde

pl85neu secretion signal has been obtal ned

(HponweldotidOWR 13 iilth INIeAtsiterat Uty v, [Th&RIimplified fragment after
(ol i gonucl eotide #11) as sense nucl eotide and an

puarificatéors end vestectionl digestibng eithcHantl Tld end 24heMhashbédre tloned
site at its end. The anplified fragnment after

in plasmid pCMV3.1H/N, digested 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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15 purification and restriction digestions wth

Hindl Il and Nhel has been cloned in plasmd

pCW3.1H'N, digested with the same enzynes, thus

obtaining the pCW3.1H N-neu | eader. Menbrane

expression of the different trlgncat ed forns of human
pl85" is expected in view of tfle presence of the
secretion signal to the endoplasmc reticul umof rat
Bhegmeteirrrogiets nexpsessad dul ithe wiEfepmtt plasmade dré arotssecreted

g%yv&éj %Eg %m gr%guglgpg Thizg :absence of consensus sequences
Red ok hbs BB fok el afbiessing fhusuehifbe endoplasmic
S, oPL o PEIC AR TAARERS, B Bhefhihfi me
Kok BRI TR RN SR 1 68 e

‘Dherefweaty fltifer vefidplifthe vwiidus tPhRSRE I f the Hlular
DOW3. 114 NNECDS- Tl\fngG and DOWS TH M9t e gagelllu

4/ rangnempramtodomainhelv kumanpd 85 Vewedd e6rirectBgBkpbsed, new
| ethal inocul umof tunour cells expressing human

plegsifs cqding fey fusion proiteinp cheriterpreddby epitepe news sothe)-NH,
the . different plasm ds are not secreted through the
IEHIBNS a%RT S epRsratedt Jrhesarecombiaast pootetan semsesognized by an

ry for glycosilation and for their
sgauences ({Eﬁ‘?e sat%/

process P ofrthedye fbsHTaRe ¢ 15 qrassibleinto @ﬂalobl’se their
' . d del et f i noaci ds
SR I R R St B pFea ‘ﬁ? absence. of
i iR h herefore, t
Purt fost PEORS! Dldshi"Eodfil A e, RREHTion) fleil imethe rat

etxdop B alit keti@lumamdu Uéﬁi&ﬁmf&n&e‘j&%ié&ig@% m‘élg%e .created.

1851e, were correctly expres_sed, new | codi ng
é)l@nirfgjhasoheqn cdreicd Due 8ingcd syrthetic B¥qeE deORhsidmeddf a sense

the -NH2 term nus were generated. These reconbi nant
(phgericieotide# 2 Doangnantisensyy (aligonichautiderd23 inrie anBbth ends
ntibaqdy, therefore it is possible to analyse their

t@&;’%‘ﬁs i ﬁ‘l‘a Nhed osites in ithg Sypasition ceas mhgtatsl spythat, once
cbHsShy tighist B Pl ot Fenaidencli the anremecyo dwus dofeined the
p@lﬁ\ﬁﬂﬁiﬁﬂéu?@a%ep-%cbee%rﬁo%re? aﬁ'elga this plasmid, the sequences
encoding human p185™" truncated forms have been 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 micrbscopy,
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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Cl oni ng has been carried out using a synthetic

sequence consisting of a sense 15 (oligonucleotide

#22) and anti sense (oligonucl eotide #23) having at

both ends the Nhel site. The Nhel site in the 5

position was nutated so that, ﬁnce correctly |igated,

it was not recogni zed by the e1 zynme. We thus obtained

the pCW3. | H Nneul eader-nyc epitope. Wth this
EI'BGreonjugatesd smtivmouss seeonsbay nantihodyn (PhafMégen, San Diego,

g:r%n ated fornms have been cloned in the restriction 20
ekt Wesethus elsesved thathamansBEDNTV i exnsessed in thevmembrane.

PREorsn it otiains oég‘leéhiﬂeg rfgé“%lt E/Il laamids, loppHibad previously

CQW‘@ELWCR@%%%@‘B% “using REENETR A B Eiv-scpe,
| y; using B-FPREH

AR 7 S g N R e T el Y O)

6rRoRAsHt dBate t L{enti
t heocyt opl a%tmy%gggﬁlr\lﬁséci{dgregglsgg?gﬁhgs%lagggﬁ% ﬂhg%réventlon.

Hoaveségcit d6 kvvaaithdtl €bntéinbbradledssi btivation of the cellular and
&CM\/B. 1H NnECD- TM 8CpG and anal ysed with confocal
ot geponssi isgnesessarp2foc - menonbeFectiveoahengy (Rielly et al.,

ti body (Chco?ene, Boston, MA) as primary antibody
gé‘h}ll’ Sanger Resrol 88A). uymelserdyndescribed én Shecpreidoys paragraph, the
nti bod Phar M ge San Di ego CA).. It was thus
SBtier Rroldia,enaiieh b oERamId JCMNICAb] P cysTM-8CpG
sults obtai hed using,.the first four
ST R Brosed RIS RY HhE vAsied Shimal B2 b PhbcEpinduse a strong

lp asmd

%“%?%&ﬁ%ﬁ@ﬂ?ﬁd%??ﬁm%m ™ 8C0pQ) ,
denowHimakie plashids &6k i) MBSO gﬁff%ﬁf 'n?éﬁgpéz LR meric

antitunmour prevention. Howeve nown
i@ Enpor aneous activation of the cellular and

hunoral response is necessary for a nore effective

t her &0y thRi evnsjrustionl of pldfidls atingrforeshfined80Protdfs, we

al ready described in theNEr evi ous paragraph, the 10
selfictrst | ROMGE- AHANBREBe My $ CplGas pGMYGNII/NhERD2-TM-8CpG,

R B ucPS tnd BCRaVritR AL b 31 8CpG. These
fﬁHFB[a@lni&seﬁpoqggteldd%/o tol}e,[hgi Vaceinated mice against a lethal inoculum
of tumour cells expressing human pl185"S".  Also plasmid
pCMV3.1H/NhECDS5-TM-8CpG has been selected, even if it protects bnly
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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Chineric plasmids able to encode for five different

man-rat chinmeric pl85Reu 15 For the construction of

pl asm ds coding for chinmeric proteins, we selected

pCW3.1 H NhECD 1- TM 8CpG pCW3. 1 H NhECD2- TM 8CpG

pCW3. 1H NhECD3- TM 8CpG and pllqws | H NnECD4- TM 8CpG.

These four plasm ds protect 100% of the vaccinated

m ce against a lethal inoculum of tumour cells
(eligoresssatglehiihhh Ipvesbeen nsasly whide the fipe antisense have been

pCW3. 1H NhECD5- TM 8CpG has been sel ected, , even if. it
designedtt9 gRFQENIZRUALICHNA A cthen RERRFT mROSItigns. and chpyg the

rEhaonsh DI jompbshRntelfo elds YoligeRtc1obaR AP fam.  After
. 20% 0f t. i . i .

phpisaried o8 et PR MO HIGR ™ G and Nnel, the

agr)?)rlfafﬁe%p ggéj%?%xﬁs a2y dPhaMsefidtt O et}feochr?%ggﬁgirf]x% | ABsmids

ective I mmune response. DNA

(@@W@ ney/NRECEH-TMETPJE  porti opeM¥Be1 HASHECPRATMESCpG,
y DNA enzynmatic anplification. To anplify these cDNA

pOMYBEIH AN GD3TMI®0pG| eot i des  hep@MWI3 AIH/NHBCB4TEM-8CpG
orientation, nanely that of T7 priner 14

pOMVGorHitNEeE DAeT M3 pGhasmed bdigested evitlnwhthee saine friesteiction
anti sense have been designed to recognize rat cDNA in
enmemps.dpethisoway eoktained fiverew péasnrids table tq sedes farechimeric

PRGIES OhRY et PUHOR A VAU PElonk tortosuation sitbhel used
i nes . Hi ndl

AL B W8 AT 0 DA S LAOERLS: v

s Lo R RO p A oot T s0pG
PCWZhd %Nhé@%r&%&%ﬁ)er & hsth 8¢ Pl gshewi debréabﬁl Péfions and

restriction enzymes. In this way we obtained five new
ral pb357ES irmdbeasing poetienst Plasadid nECMV 3L OHPNe T BhECDI- TR CpG

aa, of which 2 (Val-Ser) belong to restriction site
(Rige110) 2mdodéso?3 rhefabajratcp | 894 bextreseNulart demainhanda6l4 aa of

DNA. The ggg esence of these two as ]
human pl85™". 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 pl85™" extracellular domain and 454 aa of human pl185™".
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 p185™" 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

all vaccinated mice contain specific antibodies against human pl85™",

Moreover, the animals vaccinated with plasmids encoding the five different
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renders both human and rat portions heteroclytic. The
chinmeric proteins differ for human pl85n,' decreasing
portions and rat pl85neu increasing portions. Plasnmd
pCW3. 1H Nr 73- hECDI - TM 8CpG 15 (Fig. 10) encodes 73
as of the rat pl85neu extracell ul ar domain and 614 as
of human pl85nell Plasmd p 3. 1H Nr 153- hECD2- TM 8CpG
(Fig. 11) encodes 153 as of the rat pl85neu

cleixaric ptdtednarardarisd protacte83withsa déthaliaeculpngsfdumour cells
Pl asm d pCW3. 1H Nr 233- hECD3- TM 8CpG (Fig. 12) encodes

exy@ssing humanipd 8531. pl 85neu extracel | ul ar domai n and
454 as of hunman pl85neu 20 Pl asm d

pCWBXAMBIFS . hECD4- TM 8CpG (Fig. 13) encodes 313 as
el | ul >
‘-‘ 32- Ci i i i U i.“v“v . A J - U - \
§§£’ttr;g. 14) encodes 393 as of the rat pl 85neu

PRl
acel lul ar domai n and 294 as of human pl185neu

I ndi ' i ESELAYE | BARC£19%h /h206ys TM-8CpG
hum’ﬁ??&ﬁn@féhﬁ@@@lﬁiﬁerg EIS%Iﬁllleu encodéd by thzse 25yS P

wel Staffed Sroasplbasid POMY IRUDETNL RVEIchoexpressas the éxteacellular
five new plasmds and wth

an@\rahshtdnbrah e \donivin yef ThtSEP85 "H's (Aodcit iet ealc20@¢,0Gend hEher.,
sera of all vaccinated m ce contain specific

Taf0BpopCNEV-EED 1M wamdigeptedswith ressicstpneenzymes HindlIl and
ani mal s_vaccinated with plasm ds encodi né:; tgq% fiye .
Xehiof t diokiabe.5 BeyRrlie iYld)p o i5parate r they LBseT, @i tg plasmid
with a lethal inoculumof tunour cells expressing
bRekRONep185neu EXAMPLES Exanple 1 - Construction of

pl asyi 3 THLN- | .cvs- 5 8CpG To construct
chi né‘fﬁef%ﬁry“g’gmeﬁ%swk@ %%e\riﬁg%{'hZCysTM 8CpG  we
st ar ypdnfid BRRRSiE) g PCW- ECD- TM 1M1l ch expresses the
extrgpeﬂluﬁﬁ (az%l/!?lr)ansrrerrbrane d%\,ﬂrmi n of rat pl85neu
(A gdstr@dtic bi@Q0,0XCENBBDher ., 710 §03) . pCW-ECD-TM
was digested with restriction enzynes Hndl |l and 10
Xbal HimiIoLelltd]/uBeverly, MA) to sepaphte the insert
fromthe plasmd

H,0 75w

100 pl final volume

The mixture was incubated at 37°C for 4 hours and the digestion
product c.ontrolled 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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backbone. Restriction digestion with enzyneHi ndl || :
plasmd DNA (1 gg/gl) 10| restriction buffer |OX
(NEB2) 10 gl 15 Hindlll (20Wgl) 5 gl H20 75 ul 100
gl final volume The m xture was incubated at 37C for 4
hours and the digestion prodyct controlled by

el ectrophoresis on 1% agarose gel using a nol ecul ar

20 wei ght marker and undigested plasmd as control.
Onc eResdrictionrdigestion mith enzayewrXbali i on, DNA was

ipitated b ddi 1 I f. 3 Msodium
P otaNA Fsugpriied T b (Wtghoe. of Kot absol ut o
th ... Th t ' f 20 mn., th
CendortioaPL AR LOx BEEA, 20 COEE 20 T4 000 rom
f i t hed t ti ith 1
mor%%?oq’bg( g@éﬁ%@ﬁdr;ﬂgz \SﬁZe? va[:lrumflo:reg mwn,

t henxpgsuspeadpd in 84 gl H2O0 and gngymatically

digested with restriction enzyne Xbal. 16 Restriction
digestion with enzyne Xbal: DNA reospiended in H20 (10

g) 84 | Restriction buffer 10X (NEB2) 10 gl BSA |

00X TH®OOmixture) whs| insubdtall 4t QWP @ for54 ubourd 0OHAd thEhdigestion
m xture was incubated at 37C for 4 hours and the

PERdyet wias pregipdeted apdsdrprdeas gescaibed ahave.dPN&d veas resuspended
.desc &g d above. DNA was resuspended in 30 | H20 10
ml'ﬁ@“ﬁ fragments corresponding to the plasmid

bac kﬂ-?en %wo DNA fragments corresponding to the plasmid backbone
(pCMV of 4400bp) and to the insert (ECD-TM of 2100bp) were separated by
electrophoresis 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 pCMV3.1H/N-rECD-TM-
4CpG by ligation reaction.

Ligation reaction

DNA insert (tECD-TM) (50 ng/ul) 2 ul
Linearized plasmid DNA (pCMV3.1H/N4CpG) (50 ng/ul) 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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(pCW of 4400bp) and to the insert (ECD TM of 2100bp)

were separated by electrophoresis on a 1% agar ose

gel . The band corresponding to the insert was renoved

and DNA eluted fromthe gel using a Q aquick gel

extraction kit (Q agen Ital y)l. 15 In parallel, the new

pl asm d backbone (pCWa3. 1H/N-ZCpG) wherein the DNA

fragnent corresponding to rat pl85 ECD-TM was .

di geBhedigatiph productswas thess uséd to dransfoaymdhe dhdceli hasterial

on, agarose gel. The DNA fragnents corresponding to rat

s 3H5aﬁd gebacieriad raels dhave beeminmadsosamapetony with ghe CaCly
re used to obtain pCW3. 1H NrECD-TM 20 4CpG by

tq\gﬁﬁbﬁ‘ﬁeon reaction. Ligation reaction DNA insert

Li i I id DNA
EL%ﬁ%or%&%t%é&tggﬂ#?ﬁﬁ ﬁ%&gc? iS(r)nn buffe:r | OX
[ 5 T4 ' 2U/1) 1 H20
glor ?@@B%&fkbgﬁ?ﬁf’?aﬂﬁzon reggﬁdodngazg i(ncubzelt ed at

16C { phtidnheddst 17 The ligatiors groduct was then
used %g trg)(ri:sformthe E. coil bactgrial strain DH5 a.

The Daahskd dhe phishid N bessirawdbe compsitent colild, theke were
CaCl2 technique. Transformation of the bacteri al

keptr en rcelfds 40 min. Quhpénetted badhemadlshoek|(d.5100n] at 42°C and
Ligation product 5 .xI To nmake the plasm d DNA
theankMiBs @0 {9¢d- conpetent cells, these were kept on ice

;S ' 4g%egéadiq%£gﬁggm tg%o%%htxgeéi;}_rer{, nt%L t?at}los l(§rn$n:3Lc'l arcge?i'al cells
were incubated at 37°C for 1 hour to restore their physiological conditions.

The cell suspension was then centrifuiged 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-tECD-TM-4CpG.

To obtain chimeric plasmid pCMV3.1H/N-r1°cys-h2°cysTM-8CpG,
plasmid pCMV3.1H/N-tfECD-TM-4CpG was digested with restriction
enzymes BstEII and Xbal to remove the second cystein domain together with
the transmembrane domain of rat pl85"". At the same time, plamid
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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10 After adding 1 ml LB grow h nmedium the transforned
bacterial cells were incubated at 37C for 1 hour to
restore their physiological conditions. The cell
suspensi on was then centrifuged at 6000 rpmfor 1 mn.
and the pellet was resuspendel in 100 | LB. The cells
were seeded in Petri dishes containing selective solid
medium 15 (LB with agar + anpicillin 100 g/nm) and

gr oWbigastigT@ithaBstEl hi ght .  Anpicillin allows the
growth of cells containing plasmd pCW3. 1H N

r EClaawnidBNAE B&/Hbnfers anpici || A9 Hsi stance. The

resul ting.clon ysed by al kaline lysis to
sel ?St‘fllgw%%gugs%rﬁ*w)he r econbi ﬁgrﬂl pl asni d

p . TM 4CpG 20 To obtaincchimeric plasmd
p S.t%ix “:OH; s-h2cysTM 8CpG  pl asm'sofD

PCW3.dH N-r ECD- TM 4CpG was di gested i fjh restriction
enzyn%% BstElIl and Xbal to renove th7\g1 1cond cystein

domai n together with the transnmenbry oA ivohgh e at
pl85neu At the sane tine, plamd pCW3.I|hECD TM 4CpG

was Thopsitace Was indubatedladt® 08GAprdshdues. sol ate the 25
DNA fragnment corresponding to the second cystein
subdbesdriotiamdigestian smighiXzaie retmveryn offthe Heagmerds t gebe used
18 Digestion with BstElIl: plasmd DNA (1 g/l) 10 |
foredonings ligation tgastion @rd(trgmgyrmagiqn oBgempetent celisihage been
5 g‘li)o 75 t1 100 | final volume The m xture was
desctibed MEevigrsl¥oc for 4 hours. Restriction di gestion

w t h.Xbal, .tecovery.of.the.fr t,0.be d

el onThg et BRRSsiC bl AP B By TR-8cp0
h&PBB&T SBYudithl sl P EBmal® ARTPREG PFURAYSE Y Analyzer
(Applied Biosystem), to verify the correct insertion of the fragment
corresponding to the 2™ 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, MI, 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-Amyl 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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The resulting chineric plasmd

pPCW3. 1H N-rl cys-h2cysTM 8CpG has been sequenced
using the automatic ABI PRI SM 310 Genetic Anal yzer
(Applied Biosystem, to verify the correct insertion

of the fragnment correspondi to the 2d cystein
subdomei n and the transnenbrane domain of 15 the
human gene. Exanple 2 - in vivo test Aninmals

Bal bfleg\neningals 2bpve ehegre Wiesinaigdd imbeotrespongiengeelof both
AR aER DGR Tayscisra it fosd of SElgHOR SOBMREE OHE DN
ceot e R B A BhiAitne CrSER eCaRAre e y st PR, use, in
chPE AT SHUR, R RALSIGR! D0 2 R AN, Tog,, The

w&&mmmag,ogs?b RS Sol\YBidn %’gtg_gég%ﬁ{gg/mdpmmhd DNA,

| nocul um of avertine, nma e e h e
trh} t ' t eipmanAldidh, IS LB MAS, Italia),
65?%@?10?&?&????&3%?& gdliiggﬁ \Ejeg’(chi n 39.5 m deioni zed H20O. )
150 | mM csodiame chbeidet [(BlukahaB@Chemika0Buek§oS8einLed|0id) and
the tibial nuscle for the inoculum 19 The aninals
distilledbavatey afree nfiomt  emdatoxings (dudkeane BifeebdMater, Promega
anterq-tibial muscles, with 40 | of solution
Cemppralianhtp singl yplsmenefel ma- cont ai ni ng ni xture was

il AET BRavior mip HrorR iRl ey Grar archrivas Syhgitted to
o, TR T R AR SRy o
338l V/dn?, gé%h_AllﬁHPgP%&Sm%' lus%&i?e%t&ﬂsréﬁ} ' Blettd rg\éuare

sodi um chl ori de uka, Bi 0 _
P&t ¢TB20,0 BT Safli Biddo, edAVaySA)f mae frhRueRtIRXERStric

(Nucl eare Free Water, Pronega Corporation) to a final
impilscsehave been applied by use of two 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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10 After about 5 mn fromthe inoculum the treated

area was submtted to
of two electric inmpulses having an intensity of
usi ng the el ectroporator
BTX, San Di ego,

V/ cng,
El ectro Square
USA). The transcut
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each | asting 25 ns,
Porator (T82

aneous el e¢tr
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plication
375

CA,
ave been
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uitil e thoen:r hadgeaei totehdiametershigher sledn plwnniethen animals

i mruni zati on by
weng sazaifitedni mal
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21 and 7 days before
| nocul um of tunmour cells The nm ce have

m of

2 x 105

hese cells derive froma mammary
generated in a hyperplastic

L85
vl uigpr ﬁﬂ?&%‘f‘& esgtesting iR

grovvth Turmur growth was eval uated weekly by pal pat| on

Iagﬁdeuexpr ess
RVl uation of

hi gh
t unour

h2°cys.-TM-8CpG

att—the—di-renston 25of —the—trunmours—were mgasur gd

al ongplasmiger pendi|dNumberfifaniceqr s wrQiaction calli ppwibodies

Ne SgS |[measuri ng norle tha mm arle

d&ﬁgﬁgiﬁgéqggf nours. Tunour [gro 0% lowed Tor |

#Q%,I%yﬁmf_gg@[ymur i nogul um qr 20 1gg%i| tHe tungue

a e LE 2 di gnet er hi gher {than 10 mm tHhen
! ' Fe sacriificed Tahla Mce: fennld BALB/c 5
{I@mus 1}mﬁﬁéﬁle§pr essifig humgn pl8fJosspl asnids -
ce pratection antiRlodies pCW3. I|H N-BCpG

5 nwa_ nPk/Q L H/ N-hECD- 5 1000 +++

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- hECD5- 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% +++

List of oligonucleotides

construction

synthesized and wused for

#1. AcclII-TAA-4CpG-erbB2 sense 71 nt
5’CCGGAAGTAAATAATCGACGTTCAAATAATCGACGTTCAAAT
AATCGACGTTCAAATAATCGACGTTCAAT 3’
#2. Xbal-TAA-4CpG-erbB2 antisense 71 nt

plasmid
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TM 8CpG pCWS3. 1H N-hECD1- 5 100% - TM BCpG pCWS3. 1H N-
hECD2- 5 100% - TM 8CpG pCWS3. I H N- hECD3- 5 100%

TM 8CpG pCW3. | HHN- hECD4- 5 100% TM 8CpG pCWwW3. 1H N
hECDS- 5 60% - TM 8CpG pCW3. 1H N- hECD6- 5 0% -

TM 8CpG pCW3. 1H N hECD7- 52([% - TM8CpG

PpCW3. 1H N-rlcys- 5 100% +++“*h2cys. - TM 8CpG Li st of

ol i gonucl eoti des synt hesi zed and used for plasmd

consi’OIA GAT TEHA ASGETCGATTA TTHG A BBX GRATT ANTTGALACG
5' CCGGAAGTAAATAATCGACGT TCAAATAATCGACGTTCAAAT

TEAPCERSETIGRAACGICGATITACAARGIT 42,

Xbal - TAA-4CpG erbB2 anti sense 71 _nt 21 5
9GP GRRBSPeRTTIAT TGAACG

CTA
pcc) FooaRAEARATAATAGRRCTTCARATAATAGAGCTTCA AA

TEATACRGCITOAK RN RATAOKE AP TR 5 A

#4. Xbal-TAA-4noCpG-erbB2 antisense 71 nt
S’CTAGATTGAAGCTCTATTATTTGAAGCTCTATTATTTGAA GCT

CTATTATTTGAAGCTCTATTATTTACTT 3’

#5. HindIII-Nhel sense 27nt

5’ CTAGGAAGCTTGTTTAACTTGCTAGCT 3’

#6. HindlII-Nhel antisense 27 nt
5’AGCTAGCTAGCAAGTTAAACAAGCTTC 3’

#7. Xbal-4CpG-neu sense 68 nt
S’CTAGATAATCGACGTTCAAATAATCGACGTTCAAATAATCGA

CGTTCAAATAATCGACGTITCAAGTTIT 3’

#8. Pmel-CpG-neu antisense 64 nt
S’AAACTTGAACGTCGATTATTTGAACGTCGATTATTTGAAC GT

CGATTATTTGAACGTCGATTAT 3’

#9. Xbal-4noCpG-neu sense 68 nt
3’CTAGATAATAGAGCTTCAAATAATAGAGCTTCAAATAATAG

AGCTTCAAATAATAGAGCTTCAAGTTT 3’

#10. Pmel-4noCpG-neu antisense 64 nt
S’AAACTTGAAGCTCTATTATTTGAAGCTCTATTATTTGAAGCT

CTATTATTTGAAGCTCTATTAT 3’

#11. T7 primer

5’TAATACGACTCACTATAGGG 3’

#12. BstEII-neuleader antisense 32 nt
5’GGCCGGTTACCCGCGATTCCGGGGGGCAGGAG 3’
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5 TAATAGAGCTTCAAATAATAGAGCTTCAAT3' #4.

Xbal - TAA- 4noCpG erbB2 antisense 71 nt 5'
CTAGATTGAAGCTCTATTATTTGAAGCTCTATTATTTGAACGCT
CTATTATTTGAAGCTCTATTATTTACTT3" #5. Hindll1-Nhel sense

27nt
H nd

10 5' CTAGGAAGCTTGITTAA C]EGCTAGCT 3" #6.
I11-Nhel antisense 27 nt

5" AGCTAGCTAGCAAGT TAAACAAGCTTC 3 #7. Xbal - 4CpG neu
sensd 188 hRCIH -TM-sense-Nhel 35 nt
CT AGATAATCGACGI' TCAAATAATCGACGT TCAAATAATCGA 15

CAAESTAGACTET L TRECTRRAGGAT AIECC 3

a”%@ﬁ%@wwﬁmt@mﬁmwwc GT
2 ot 20 SORRE IR AR SR AS R R iy ©°

il #10. Pnel - 4noCpG neu
ant i sense @WH_%@} 35 it

[ >
T O ST AT TN o

5' TAHXTACERCDAACIATAIENRe] 3542. Bst EI | - neul eader

ant i

sense 32 nt 5' GGCCGGTTACCCGCGAT TCCGEEEEECAGGAG 3!

22 #’CSGHETAGCTANGERGEATRCTE@E GTGECCCCTGC 3°
COGGCTAGCTAGCCTGTCCTTCCTGCAGGATATCC 31 #14.
hECD#1TVhEERSe TNreensgsNhel 35 nt

AG ¥

5’CCGGCTAGCTAGCCCGCTCCAGCCAGAGCAGCTCC 3°
#18. hECD6-TM-sense-Nhel 35 nt
5’CCGGCTAGCTAGCAACACCCACCTCTGCTTCGTGC 3°
#19. hECD7-TM-sense-Nhel 35 nt
CCGGCTAGCTAGCCCCAGGGAGTATGTGAATGCCA 3
#20. pcDNA3.1/BGH Reverse primer 20 nt
5S’TAGAAGGCACAGTCGAGGCT 3’

#21. Nhel-neuleader-antisense 43 nt

5’CCGGCTAGCTAGCCGCGATTCCGGGGGGCAG_GAGGGCGAGG

#22. His-myc-sense-noNhel 69 nt
5’CTAGGCATCATCATCATCATCATAATGGTCATACCGGTGAAC

AAAAACTCATCTCAGAAGAGGATCTGG 3’

#23. His-myc-antisense-Nhel 69 nt
5’CTAGCCAGATCCTCTTCTGAGATGAGTTTTTGTTCACCGGTAT

| GACCATTATGATGATGATGATGATGC 3’

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



5' CCGGCTAGCTAGCGGAGGGGTCTTGATCCAGCGEA 3 5 #15.
hECD3- TM sense- Nhel 35 nt

5' CCGGCTAGCTAGCCTGCCCACTGACTGCTGCCATG3' #16.
hECD4- TM sense- Nhel 35 nt _

5" CCGGCTAGCTAGCTGCACCCTCGTCT GC3' #17.
hECDS- TM sense- Nhel 35 nt 10

5' CCGGCTAGCTAGCCCGCTCCAGCCAGAGCAGCTCC 3" #18.
hECDS: TR T AGPEABEAGGATCTCTGTGAGACTTCGA 3°

CCG(% %@GCAACACCCACCTCTGCTTCGTGCS #19.
hECDF29MNEglr2d3Retbantisgnpe3 S nt
3' 15 #20.
pCDNAC EET AT 80U T6CACCOGGCACARCCA 3
5" TAGAA W GQ;CT
Nhel ‘héulesdar: ﬁ Q%e3?3“2tnt
5 COSRET AT MR CPRATHESERRITAERAKEREAE L 20
#22. H s-nyc-sense-noNhe n Gﬁ\%%

CTAGRESTIATICAT SARCARGARAAT ST CATACCGGT GAAC
AAAAACTCATCTCAGAAGAGGATCTGG 3" #23. His -nyc-anti

sensé: (BBGG(B”EAGC’EAGCAATGCCGGAGGAGGGGTCCCCA 3
CTAGCCAGATCCTCTTCTGAGATGAGT TTTTGI TCACCGGTAT
GACCATTATGATGATGATGATGATGC 3' #24. Nnhel - 73neu

anti sense 35 nt 5 CCGGCTAGCTAGCGCTGGCATTGGCAGGCACGTAG
3 #25. Nhel - 153neu anti sense 35 nt 23 5
CCGGCTAGCTAGCCAGGATCTCTGTGAGACTTCCGA 3" #26.

Nhel - 233neu anti sense35 nt
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5' CCGGECTAGCTAGCGCCCTTGCACCGGGECACAACCA 3 #27.
Nhel - 313neu anti sense35 nt 5

5' CCCECTAGCTAGCTCCCACTTCCGTAGACAGGTAG 3" #28. LLOYD WISE

Nhel - 393neu anti sense 35 nt

5' CCGGCTAGCTAGCAATGCCGGAGGAGEGGTCCCCA 31 LLOYD W SE
24 CLAIMS 1. A DNA transfer vector containing a
sequence coding for a p185neu-T%{ agment, wherein said
sequence is SEQID N 2. 5 2. e DNA transfer vector
according to claim1, which is a plasmd. 3. The DNA
A ADSFSr vector according to claim?2, further

containing a transcription pronotor. 4. The DNA

transfer vector according to claim3, wherein the
pronmotor is CW. 10 5. The DNA transfer vector
laccoAdDNAL erankfiarnvectot wdreaimitgrd aequergced co@iig for a p185™-
notifs. 6. The DNA transfer vector according to claim
fragnfamts Wherciorsaid sequerke iIYEQWAD Ns2. 7. Phar naceut i cal
conposition containing a DNA transfer vector 15
2accolte NAotransgfenfvectaiarsotdidgito caimi Xt wwhdchiis b plasmid.
pharmaceutically acceptable vehicles and excipients.
38. ThbecoMsbstransfar awstoniangonding |tai edafn Ahiforthies containing a
suitable for parenteral adm nistration. 9. The
transgreRilen prometdr ding to claim8, which is in the form
of injectable 20 solution. 10. A conbi ned )
4phar Fae ddNiAc tanpies peacsen ascardingimelagmal, whereintthe promotor is
different DNA transfer vectors according to any of
¥inms 1-6, for

5. The DNA transfer vector according to claim 2, further containing 4
CpG motifs.
6. The DNA transfer vector according to claim 5, further containing 8
CpG motifs.
7. Pharmaceutical composition containing a DNA transfer vector
according to any of claims 1-6 in admixture with pharmaceutically acceptable

vehicles and excipients.

8. The composition according to claim 7, which is suitable for parenteral
administration.

9. The composition according to claim &, which is in the form of injectable
solution.

10. A combined pharmaceutical preparation containing at least two
different DNA transfer vectors according to any of claims 1-6, for

simultaneous, sequential or separate therapeutic use.



si mul t aneous, sequential or separate therapeutic use.

LLOYD WSE 25 11. The combi ned preparation according LLOYDWISE
to claim10, which is in a form suitable for DNA

vacci nation. 12. Use of a DNA transfer vector

according to any of clains 1-6 to prepare a

phar maceuti cal conposition for use in the preventive

or therapeutical 5 treatnent oj subjects at risk of

devel opi ng pl185neu positive tunours, or of patients

havi ng primary tunmours, netastasis or relapses of

1 p185The -combierdi pepataticnirazcodding Tloeclag a0covidchdistida a form
claim 12, for the preparati on of a DNA vacci ne.

suitable for DNA vaccination.

12. Use of a DNA transfer vector according to any of 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.



