PLASM DS COPI NG FOR pl 85 neu PROTEI N SEQUENCE VARI ANTSAND THERAPEUTI C USES
THEREOF The present invention refers to plasm d vectors containing DNA
sequenceswoadigngodeor truncated and chineric forns of pl 8TnBWORVEHSE N, and
use thereof in DNA vaccination against Her-2/neu (ErbB-2)-positive tunors
t hat express pl 85 neu protein. Plasmds according to the invention are
capable of eliciting a protective innmune response which is based on

anti body pInASMIDS Y 'CODING! N"#QOR o;pm%stm@?r% p-s%gUEN’@EeSS' ng
tunors. TNV urtner refrers to pna )

cont ai ni VA RIANAIS' AN THERAPE UTKOUSESS THEREF o t her apeutic
treat meni_OT pIr8b neuposiilive tunors. Background or the invention

Neopl astic cells often differ fromnormal cells in that they express
several proteins abnormally. Due to this anomal ous expression, sone

proteins can Fht PPesbAiOinABIRE abferdntd g;ﬂtasm(ia’%eto?@iéoﬂtaixhﬁgam& he
host i nmune system can recogni ze these abnornmalities and eliciT an | mune

r esponseséduinces ¢oding eoreuntdted ot cHimemd fohis GMEES 5" 8hgraieie landnimet - TO

- be a target of antitunoral immunotherapy, a TAA nust: have a pathogenetic
rol e in thereof & DNWagacohationmdgashstCHer-Omdu (EAyB-391Rssiibé Suldoré fRatne
system even when the tunor gives rise to-clonal variants which no nore

- express empmss P BCopratihi Plasynidoapterditgitd) the! inseptioheareScapdde of
recogni zed by both antibodies and T | ynphocytes. Several TAA have been

di scaver eHcitinghargrotective imnmme respenssitwhiehris baSedrm hhdbodpladd/aeT, t he
protein product of Her-2/neu (ErbB2) oncogene, is a particularly suited
target fmphoeytet hadaptioflL cgaimit gniB 8T nprotemodxpressings | tumuors| - Thé: 62) .
pl 85 neu is a nenbrane receptor of class | receptor tyrosin kinase famly,
whi ch al snveativonfasthes téfereiod phaahacewinal toampositicanse goataini@-schr
ErbB-1) and other related receptors (ErbB-3, ErbB-4) which play a key role
in cell plasmitderand vae dhareniff ine praventivieoor: (hgrapeutan dredtovent ofopu8s"BRA 1198:
165). pl 85 neu receptor protein can be subdivided into three domains: the
ext r acel papdwvedynmrs. (EC domai n), the transnenbrane domain (TM donai n), and
the jintracytoplasm c domain (IC domain). Recently, the EC donmain

cryst@l | ogr apBiekeround wfethefinygntionand rat pl 85 neu protein has been

publ i shed. This domain has been descrjbed to be conmposed of four subdomai ns
(/L Neoplastic cells often differ from normal cells in that they express

several proteins abnormally. Due to this anomalous expression, some proteins
can act as Tumor Associate Antigens (TAA). This is because the host immune
system can recognize these abnormalities and elicit an immune response that
15 might protect the host from tumor onset and development. To be a target of
antitumoral immunotherapy, a TAA must:
* have a pathogenetic role in a certain stage of neoplastic growth;
o be detectable by immune system even when the tumor.' gives rise to
clonal variants which no more express major histdcompatibility
20 complex (HLA) glicoproteins;
e be recognized by both antibodies and T lymphocytes.
Several TAA have been discovered in human carcinomas vin recent years.

5 neu

Among them, p185™", the protein product of Her-2/neu (ErbB2) oncogene, is a

particularly suited target for immunotherapy (Lollini and Forni, 2003, Trends



[1/CR, 111/L2, and I V/CR2) for approximately 630 amno acids in all. It
has been further shown that pl 85 neu protein has a rigid conformation,

whi ch al Iwooedio4das0i Nt eract with other ErbB receptors, ecmaBmsposased | nduce
transduction of proliferation signal eyen if this protein binds no |igands
directly (Cho et al., 2003, Nature 421¢ 756). Her-2/neu (ErbB2) oncogene is
i nvol ved in normal processes of enbryoni c organogenesis and epithelial

growt h, - imirhenaln 24d62)s pil85TS iexp neessledneneyetor fofl clasd EvekeptoP t9assiet al - .
1990, Oncogene 5: 953). In humans, overexpression of this oncogehe is-

mai nly célisast famiynevkicil dlso cacompasidsr the/ epidefriab BROwHN aE6P et &ptor
overexpressed in about 30% of manmary carci nomas, and such an

over expr dEGIHR os BrbBat ednd othernmlated apceptorsn(ErbB-8gEebBiOnwhidhaphy £t al .,
1989, Science 244: 707). Anong the different strategi es which have™ been

pr oposed kepNwle doctelbpralifesations and differemtintibacfHyaeesnatch Seerhp 19bitCipB.AN

i nmune response to Her-2/neu-positive tunors. Even though pl 85 neu protein
is a %sel¥198udbfkn, i.e. a protein which is nornmally present in the body,
patients with pl 8% neu-positive manmary carci nomas often exhibit an inmmune
response, bot P1881T ureseptond prateisy alan( Segsubdividedetintal thre20@0malns: Netid -
Cancer Inst. 23: 1918; Disis et al, 1994, Cancer Res. 54: 16; Peoples etal,
1995, Pr Xtraggliylar demain §eC dopsying zhe 4rpymembrand domaimEMcdomein)odnd
~antitunoral inmmunotherapies directed towards pl85 neu protein is to

i ncr ease e IREaGEARIAsSMIE e fomajn i {1Gat demain)wi Recently,e-thei SECngdommaime
response, or to ggﬂ,erate an i nmune r;;fonse i n patients in whomthis
response Wt@ﬁl‘&? ICafructurpnal hymant angt 48| B8 Sne prptain dias besngputdishedant i gen
entva}lhs atslihe ,vaﬁci ne nust he able to overcome an inmmunotol erant state.
The i#RveriB? domaipnhas been desgrbeditoapelqamposed ok feur isubdomginsu@i/by, and

val i dat i e efflcac vaccination in eliciting an inmnune
protecti Eﬂcg{}t’ Hw’ﬁbﬁ\%‘é&@ﬁaﬁﬁ}m@wx 0ABmaing wgidsriarab [bhasshgen
Her - 2/ ney itive t rs...mhese studi es hgye proven that prevention and
treat rren?glgﬁerpﬂé‘ﬁ’é%gﬁgts]? }8571 ertosea has a gigid condonmatioge avhichralloavs itctel ar, in
experinents_ ai ned,at Bre\rﬁrg)gnnlgct he devel opnent qQf  spontaneous manmmar

'™

tumors t hAEragH; S pther, RO,  UMez6, 5 an in&%e@ra@ﬁéwme of Y

FVB/ ne I nd BALBneuT 1 ce it.h een sho hat the plasnd _

f:odi ng 1ch §F5T#‘f§?atg%§‘ E eﬁ’%ﬂt'g: ﬁ%@ré\tﬁﬂl $§ﬁ Rei ﬁ%aqv(\g é‘éi?ﬁatm écbg f«‘éfi‘_]@i ting a
jeff } t8G1 | dtoth | 1 d di f full-I th

o 85 Beu 2008 Balr8 41 1801 6% Codi ng for its EC domin only (secreted

uter o6, Herel HARD STRABRIEE HoRdE MR pRees i
embryonic organogenesis and epithelial growth, while in adults it is expressed
only at faint levels (Press et al., 1990, Oncogene 5: 953). In humans,
overexpression of this oncogene is mainly caused by gene amplification.

20 Her-2/neu (ErbB2) oncogene is overexpressed in about 30% of mammary
carcinomas, and such an overexpression is related to a more rapid tumor
progression (Slamon et al., 1989, Science 244: 707). Among the different
strategies which have been proposed, DNA vacc\ination seems to be an effective
method to elicit an immune response to Her-2/neu-positive tumors. Even

25  though p185™ protein is a “self antigen, i.e. a protein which is normally
present in the body, patients with p185™“-positive mammary carcinomas often

exhibit an immune response, both cellular and humoral (Signoretti et al., 2000,

J. Natl. Cancer Inst. 23: 1918; Disis et al., 1994, Cancer Res. 54: 16; Peoples et



been reported by Chen et al, (1998, Cancer Res. 58: 1965). Furthernore, it
has been shown that efficacy of vaccination with DNA plasmds is strongly

i ncr easedwof2oedi04de0f ol | owed by a very short el ectric pulpeg/Btvesio@osesm ds
are inoculated intramuscularly (Quagligo et al., 2004, Cancer Res. 64:
2858). Ot her authors have shown that ptasm ds coding for full-length pl 85
neu protein, if necessary nutated such that it does not possess tyrosine

ki nase aatli vi995, Brec.eMatkadcadisScin HS4vORt i433): IOneonfetheobbijdetives of ,

- followi ng the transplant of pl85 neu-positive cancer cells (Wi-Zen et al,

1999, | ntantijumoral deymenothgrics divectedtewprdspl 85" hproteirio te inarease the

effective even when, deprived of the I eader signal responsible for protein

pr ocessi meSpomsehintemgiyplinspatientet withl anpra-beistingnimatumet réspenss;t opl @sni ¢

| ocal i zation of pl 85 neu antigen. Wien plasmds coding for pl 85 neu protein

whi ch | o@ghprage ahnmmewe tasponsaik patients e whoss dhiseesponsel is atdetestablel are’

used, protections depends upon an immne response which relies on

ant i bddi dde faet thas &' arptein i al “selfl dayigen renthils that ithervaecine spamde i s

observed if vaccine does _not contain a | eader signal, and hence pl 85 neu

“protein [RBlaIG Q¥ercpmeranimpuapteleranystate.ansf ect ed cell's rather than on

their plasma nenbrane (Pilon et al., 2001, J. Immnol. 167: 3201). In

addi tion, a cdisiwyentess afnthei instasbpatensapplicationgvers: thepfisstisisg eindh a

| eader sigpal ,and thoge in which this | eader sjgnal has been deleted, is

nore eff é(gﬂa@téng thecdiicacy o4 Y4 Naecination iprediciting Rineithmuke protestion 2001,
J. Im"runglp. 167: 3367). This denonstrates that there is a synergistic
effect b@PHEel? HRRBIAICOYS JMABIMATY, rcareingBse anfln transplsntabdet Hen2dneys

' 185nﬂ):- positive carcingnas (Rejlly et al., 2001, Cancer Res. 6 1: 880).

Vacct nat PRIt IREES. gﬁlfér-h' u ’(S’ail%‘lﬂj’ef prover thall preyensin aad (teeatmenplafsni d)

has proven effi c%ci us nat only in preventing the devel opnent of . '

spont anegﬁ?e&p&s fe -S’é)djéil?iaxpea%%sﬁ‘ibfﬁ)&ﬁ%l; Bartdelar, i expesimenysiaimsd masses

i nvol vi e of effector |immune system,

(r)rfecﬁamﬂshg p?%‘?ﬁ{n%hﬁ%ﬂﬁvﬁlopmq%groafcéﬁ%g?neé’ﬁ'lsi‘Bﬁﬂ’i‘%%r,y QIS dhah@gise in
wni cn_ cobrRrRaie e, iby iBupl Hor2/apt SERBn | G g BB aad BREG0S, 13
O o BT e S PO b i LM RO RN P &
o L5 DERS A0 BICUSIHES ReplieonP U SASE. o Therd T AN phaemds,

transpl ac SBPEES S ARG Rl AnUnEAIRENEST, BNETEndh PIE TURPR L b fortiie

coding for its EC domain only (secreted antigen) (Amici et al., 2000, Gene

Ther. 7: 703; Rovero et al., 2000, J. Immunol. 165: 5133). Similar data have

been reported by Chen ef al., (1998, Cancer Res. 58: 1965). Furtherinore, it has

20 been shown that efficacy of vaccination with DNA plasmids is strongly

increased if it is followed by a very short electric pulse when plasmids are

inoculated intramuscularly (Quaglino et al., 2004, Cancer Res. 64: 2858). Other

authors have shown that plasmids coding for full-length p185™" protein, if

necessary mutated such that it does not possess tyrosine kinase activity, are

25 efficacious in preventing the onset of tumors following the transplant of

p185™-positive cancer cells (Wei-Zen et al., 1999, Int. J. Cancer 81: 748). The

same plasmids have proven as much effective even when, deprived of the leader

signal responsible for protein processing in the endoplasmic reticulum, they



cells). Furthernore, a series of plasmds coding for chineric pl85 neu
protein fornms were created by adding NH2-term nal portions of human ErbB2
cDNA t osewoeneaaoaodi ng for the truncated forns of rat PpPCEHBL0SHEB052
reconstitute the whole protein sequencg. Protection achi eved fol |l ow ng
vaccination with plasmd coding for the full-length EC and TM domains is
mai nly due to antibody production, while prot ec;gei on attained by using

pl asm ds being abowtothe legtaplasmist barafigation o3f pad85T! smtigen. PWheriplasmidsot
associated with a significant antibody production in nany cases. On the
basi s of coding &upt&5 of pratein; whmh/l@caj{m immembrape shanksstocthegiresendie
“inducing a strong inmune respgonse, both antibody and T | ynphocyte-nedi at ed,
ver e sel @ftadeader signpl gre Jisgdeprotestionsdepends unoheps inymphasigspense
contai ning a coding sequence for a pl85 neu protein fragnment, which
sequence WhicBaelies en antihediese Qp e cerfranys @i hdymphepyiermediated immune a
sequence coding for. a chineric pl85 neu Prot ei.n, which sequence is selected
fr om ® he FEFRANSE S nebseryefl ibfvacgine| dogsonet containia leadss sigealedadshense genes
coding for h n and rat _pl 85 neu proteins are deposjited in Gene Bank with
accessi ol %r%emdoamzeﬁoss@zq cytoplesn ofefrppsiepied sells sathes thaniiong f or

| nvent | ORGP 150 RseReTanc (Ran A pRa0N: 4 Lrebteel 1675 201 Thoddien; n
Prasm ds b aemirad Rcinalien GREMIE] Greitioe bt GHEVBICY Pioe AFHSroREnth

25di ng. s 2derose or whidh RS Bacth iehal hos et 06lsted o5 Gonte SHESHEE K 1 on
ot 10 By BBetsditty GG 1o wah (hinTae GnflncODL: of DARGER: BETon
oL e o Sealotns ol BT W ARE R RO aB A £
ot i ned_ SSTABE Ve o B R Pt <BRp e BERY s 5Py PR b e, e By &
gxci pi ent fl\’.]', ?Q\pég{lglﬁér\ﬁ&yglgggpﬁorrposi tions can contain adm xtures of two

r more & asmd g for both the truncated and chineric forns

f pl8 | in.: , i cal; 08 | ' i f f
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accination are known to tho
spontaneous p185™"

-positive carcinomas, but also in treating tumor masses ofb2
mm in diameter by involving a rangé of effector immune systerﬁ mechanisms
(T helper and T killer cells, antibodies, macrophages, neutroph‘ils, natural Killer
'qells, Fc receptors, IFN-gamma, and perforins), which coordinately contribute to
20  tumor rejection (Curcio et al., 2003, J. Clin. Invest. 111: 1161). | |
Description of the invention
Several plasmids coding for the full-length TM domain and decreasing
portions of EC domain of rat pl85™" protein have been constructed. The
truncated plasmids, obtained by deleting the NH,-terminal 240 base pairs (bp),
25 or multiples of this length, were used in experiments aimed at preventing

5 neu

growth of transplantable rat p185™" protein-overexpressing tumor cells (TUBO

5 neu

cells). Furthermore, a series of plasmids coding for chimeric p18 protein

forms were created by adding NH,-terminal portions of human ErbB2 ¢cDNA to



. of a

art, and are described, e.g., in Liu, 2003; J. Int. Med. 253: 402.

Uilization of plasmds coding for the pl85 neu truncated and chineric

forns to woevenesel y and therapeutically vacci nate agarosiuBplo§603052

neu-positive (Her- 2/ neu-, ErbB-2-positive) tunors has a variety of

advant ages whi.ch aneliorate its effi-caty. For plasm ds coding for the

truncated forns, these advantages are: 1) The possibility to obtain a

vacci ne sequencesrdoding forhiitninoatedrforpsraf mb pratgini testecohstituté thd whagsi r ed

to devel op an i mune response; this vaccine has a |les chance to elicit

aut oi murprofshe sequetge. 2) The excl usive induction of sonme selected forns of

i nmune response, i.e. an antibody-nediated formor a T | ynphocyt e-nedi at ed

form 3) The Psetsction aghicvedfodowing yaccimationtwith plasmideodidg ifor the

epi topes having a defined i munogenicity by binding cDNA fragnents each

ot her whifgH-leagth £6F aodi TM damains, i snadnlyf duerto amtibodgqeredactiby, while

sequentially. The use of chineric plasm ds generated by a conbination of

t r uncat e®retschivnoattpingd by wsing plasnaidst eoding foni thel trupeated sfoaimsows ran:  a)

Vacci nate with plaspmids coding for protein determinants of the same species

to be i mAlSdzedpratein ihmearassoqiatesh with sbisignificant entibady peoidiiction in

hi.gh-affinity response; b) Conbine plasm ds coding for antigenic

det er mi nAYY 6356She sanme species to be i mmuni zed with c¢cDNA sequences codi ng

for antigeni méet er n'hnant s, from ot her species, the antigenic determ nants

showi ng a sub{mHis hpsigjofi thgresyltnof thy f# svonexpesiments, phassids cepablener

species elicit,a.nore intense imune response, thus overconing the

tol eranc®fst MABCIAGeR SURBNSMMERE or FASRARSS, BAth antibodycogrdzed as

partial |y exogenous, .act . as hel per determ nants facilitating the induction
iﬁoriymﬁggﬁx@-wéﬁéﬁ%wsms ¢ gi ne rel ease; c) Combine plasnids coding

for antigenic,determ nant f the sane ecies wth cDNA sequences, which,
by coding det &R ﬁ'{iﬁtt gsﬂﬂ‘ciaﬁ’tﬁ Hb‘fené‘;?&?%gr,s F%Pmlaﬁrfmm?‘%%g @ eoding ve
rise to heteroclytic tm nants. which bind with higher affinity to HLA
mol ecul e§CAR G caep(r?rg$e ipﬁ?@hgzrf}Werg%éﬁg\é%“%\ﬁi %eqeﬂi%mﬁhe

From by * Sr0R)8isGindr 55 KoM ¥ a8 ToRWSh e S ettt b Merivent | on
SLgWUZeﬂip'g%%Sﬁﬁg)LfS&tihy Wwhich E&ﬁ{e%%%‘{g Is(életcEeed';1 %rr(r)err? ttheO ]:grglypnggﬁsi(s)tring rgfr?éé whi ch
15 ID NO:6-12 (reference sequences for genes coding for human and rat p185™"
‘ proteins are deposited in Gene Bank with accession NO. M11730 and X03362,
réspectively). |
DNA sequences coding for the truncated and chimeric forms of p185™
protein according to the invention can be inserted into any plasmid vectors
20  suitable for use in mammals, particularly in humans. Besides the above coding
sequences, plasmids can include functional elements to cbntfol transcrip;[iorll,' in
particular promoters, preferably the CMV promoter, located upstream of the
coding sequence, transcription initiation and stop sequences; a selection marker,
preferably the ampicilline or kanamycine resistance genes; CpG motifs; a
25 A polyadenilation site; and in case enhancers or transcription activators. The
elements for controlling transcription must be suitable for use of vectors in

mammals, particularly in humans.

In another aspect, the invention concerns a pharmaceutical composition



of devel opi ng pl 85 neu-positive carcinomas, or patients carrying pl 85
neu-positive primary tunors, their relapses or netastases. Prevention can
be pri marwo 2eésnodshe tunor is not evident yet; secondar yCTUWBENSD(3652 UNDr i S
inits ini-tial stages as a preneopl astbc | esion; or tertiary, if a tunmor ~
rel apse or netastatic process is observed. Tunors treatable with plasm ds
-or conpositions of the invention are primarily those of epithelial -origin,
parti cul &onjaipingreraNA phasmidadelined ageahewey together avith phapmacasivaibus head
and neck carci nomas, and nore generally pl 85 neu protein-expressing tunors.
Det ai | ed ageeptiabls i vehiekest padi gxeipicnts. o&ﬂgrnaxmdlm the sbagusitiorsoang f or
truncated forns of rat pl85 neu protein The plasm d backbone pCWa3. 1

(obt ai ne@ontpiguadmigdyres of yiwe artmatg diffepadNo@smifls aoding i for desth, thd | an,
Italy) was used to produce the DNA plasm ds coding for the full-length T™
domai n aktingatedaandgchisneniontorms 5f dph®3n’ opratein. piE rEharmaceeiical
pCW3,1 contains the rat Her-2/neu 5 UTR nucl eotide sequence (which is
transeri SEERNFILORY iny 3 snipbled@rmater paserteraladministeatiompreferably setheet i on
si gnal fragnent of rat pl 85 neu protein was obtained by enzymatic

anpl i fi caP¥Bno farbmeﬁgqbia soletipavrEprefarebin ssed AorcDNA ~ waccizatdon. Gene
Ther., 7. 703;. Rovero et ah, 2000, J. .Inmunol., 165: 5133) as a tenplate,
T7 pri ne?rglé’lﬁleéé’r@ef%&‘{j’grﬁ% TN A weecinatiop ate kapwinde theye skiltedaim the

ant P S6ns 8o FRG A ARBERPERG © Bollh bibindObgs 4 Péaeen 28RG42 gast i on wi 1 1 nal
pCW. 1 pl asmligaO REPIEERHS GuBE cbrihenpd REUL drincaiedy hod chimsic
e Wl ofe SRRt ey S GRR M Facinate gt IR G eaporiare (der-p a5
wi " Ecort T R Pott PP Rlars Bas pricotid Aigaiipiss Which Seliorase o wor e
L5, SR Fon AP e L el Ryt LAP iyl b BT o
ST 919%) e Hp b AR ST s AP A
(1410 5175 21 S ol M e o3 Gl BRES5 )
aci dpsshorter, el R (& RECHEALPR SiANR tofliRe phenomena.
2) The exclusive induction of some selected forms of immune response,
i.e. an antibody-mediated form or a T lymphocyte-mediated forrh.
.3) The possibility to produce vaccines which combine multiple epitopes
having a defined immunogenicity by binding cDNA ffagments each
20 other which code for different truncated forms, not necessarily
sequentially.
The use of chimeric plasmids generated by a combination of truncated
forms of p185™" from a different animal species allows to:
a) Vaccinate with plasmids coding for protein determinants of the sarne
25 species to be immunized, e.g. humans, which is able to elicit a specific
high-affinity response;
b) Combine plasmids coding for antigenic determinants of the same

_species to be immunized with cDNA sequences coding for antigenic



acid sequence. All other fragments are progressively shorter by 80 am no
acids. These fragnents have been produced by enzymatic anplification of DNA
usi ng sewso 2didifsegeent sense ol i gonucl eotides all havi ngpaeTiB2o0E/DE052ECORI
restriction site (oligonucleotides #3-#9), and an anti sense

ol i gonucl eoti de(ol i gonucl eoti de #10) capable of recognizing a site called
"pcDNA3. 1/ BGH Reverse Primng Site" (830-850 nt) at the 3 end of rCw3.1
mul ti pl e cl oni ng dé¢teeminantsfionnothemspecies,fthe dbiRenaClateAfinbts/ sedvwine(LNi Ci
A. et al. 2000, Gene Ther. 7: 703, Rovero et al, 2000, J. |Imunol. I65:
5133) was used. Feubstatiag similamdy i baitodiffesingomn whath thasél frond othed species
restriction enzynes, anplification products were cloned into p 3. 1- neulL
pl asmi d. Vacci nat ¢ligit i mare @ikBselinmoune r&ponse) fhiuasviedcamingetble taterance

vacci nation with pCW3. 1-neulL-r EC-TM pl asm d whi ch codes for the fulllength
EC and TM domai nsstpteofldese allogeni¢ deier®inants,cehichoaredevegmiped gs partiulby

i nduced by inoculation of TUBO cells. On the other hand, vaccination with
pCW3. 2- neulL- r ECl exagengusavactias balper Eeterminants dfapititeing -the dnductiEB o M

pl asm ds which code for the first three truncated forns of pl 85 neu protein
protects 70-80% oMOBALHeRseriesponss@ud3ytakine eleasels- TM pl asni d whi ch codes
for the fifth truncated formprotects 50% of BALB/c mice, while

pCMW3. 1- neul- r E0sCombang) plawmsis1 coding- ferCantigepicadatetmindiits hofc dhike share t he
sixth and seventh truncated fornms induce no protection. The results

obt ai ned denpnst r#es1ashavith SPNAarseqvenrsaswhich,i bt coding dhtermismts cof
protein truncated foynms whose | ocalization is cytoplasmc, is sufficient in
antitumoral preveQtBel SPRHESein OBk dndividialaceany giverisst te didteroglytind
hunor responses._ al |l ows obtaining more. effective therapy (Rielly et al.,
2001, Tlé:ancer Res. degrmingnis “’%&%Pi@awlﬁhhlmwfﬁnwu@t%ﬁ meleculeatansh nust
be carried out wiit | asm d coding for the ful]l-length EC and TM domai ns of
pl 85 neu prot ei n.NYHEE MPIE BN IRMYoRpespenses havipga highen aféimity; whi ch codes
for the fourt hdiri#ncat ed%{‘):l.85 e%for m, |l acking amno acids 1-3 10 is still
abl e to confer YT apyascag Wdrich sombings; adyeantagesplipmea) withothase dromwer
conpared to that o@f%ﬁ[ 3.1-neuL-rECG-TM plasm d (Table 1).Table 1 Plasm ds
NO mice Protecti $hbodi es pCW3. 1-neuL 5 0% - pCWS3. 1-neuL-rEC-TM 5

- 100% +++ pCW3,1-neulzrEC.-T 0% - 3. 1-neulL-rEC2-TM,5 75% -
0 P Properfly formulateyI ]§N§x pfasmrlj S accordlj}lg to the (i:rzlvention are lolsed in

15 preventive or therapeutic treatment of humans or animals which show a high risk
of developing p185"*-positive carcinomas, or patients carrying p185™ -positive
primary tumors, their relapses or metastases. Prevention can be primary, when
the tumor is not evident yet; secondary, when the tumor is in its initial stages as a
preneoplastic lesion; or tertiary, if a tumor relapse or metastatic process is

20 observed. |

Tumors treatable with plasmids or compositions of the invention are.
primarily those of epithelial origin, particularly pulmonary, ovarian, and
mammary adenocarcinomas; squamous head and neck carcinomas, and more

Sneu

generally p185™" protein-expressing tumors.
25 Detailed description of the invention
Construction of plasmids coding for truncated forms of rat pl185™*
protein

The plasmid backbone pCMV3.1 (obtained in our laboratory starting



pCW3. 1- neuL-rEC3-TM 5 70% - pCWS3. 1-neuL-rEC4-TM 5 100% +

pCW3. 1- neuL-rEC5-TM 5 50% - pCW3. 1- neuL-rEC6-TM 5 0% -

pCW3. 1- eoLlesdad@desdM 5 0% - Construction of chineric huremABzbs/pIzasM ds
capabl e of coding for seven different fusion forns of p i 85"eu protein
(HURTlI -7) The majority -of epitopes ~pr§sent ed by HLA are |ocated on the
first subdomain (I/LlI) of pl85 neu protein. Therefore, chineric plasmds

codi ng f dromepePNAek 1 dtomulmvitrég &ig2Milaal, ¢taly yias lusedetoi proidass ithg DNAonger
starting from NH2-end (the outernost portion of EC domai n) have been

const r uctpdasmidsi colling fer pehfill-lengtinTvedomapnané degrasiig pbaishsepf EQpes.
These new pl asm ds, designated HURT (Human Rat Transnenbrane), were created
by addi nglonhain| of katnpl $ﬁ)"?”t pooteimf pGNMWS. IEcotainsDie rat Herr2¢énees’ WWTRh code
for the truncated forns of rat pl 85 neu protein. The first five truncated
pl asm ds nvsteatide ceqhende I(wihgelh iSMrdaseiibediriiitdaot damisiatetl) agrdritadaf EC
domain of rat pl85 neu protein were digested with Hwl Il and EcoRl

rest r dct isequemesy (wenL)THhef searetionf sigpall DINWefragiiiat fof agtrgrit8sS"SBopmiteiad by
PCR and digested at their ends were cloned within these five truncated

pl asmi ds Wasoobtained dwdengymaticemplifioation aifnBNA Tséng Dhié, fCMIRECE-STModi ng
for portions of human pl 85 neu protein to be inserted, including the 5 UTR
regi on arf@ctc{dmish ei glal 2000paGene hFhergh BndOBt aBovera etti all, u208er e
produced by anplification using pcDNA3. lerbB2 plasmd as atenplate. Six

ol i gonucMedtnmaewhnet@S:usE B )aas pricmplate, Tivepriorereason isgose oligonudkeotilet he
sane for aL,I six primers and corresponds to T7 primer (ol igonucl eotide #1),
whi | e t hdotgoruelgptide b, Andyanueligenydleetide (oligenngieatideo#2hdmvingp
recogai zed human_ ErhB2 oncogene cDNA in increasjngly advanced positions of
the $BquddideinghEqpld aite msorn andisense Oligonycleotide. thrdlowamg puuification

(oligonucl eot,i des, # 11-#15). Fol |l qwi_n urification and digestion wth
Hd ! '] aﬁHﬁEQEﬂQS“PQSW‘ﬂbg}?’ﬂHI nﬂ?ge@?ggﬁéeéﬁfﬂthq é@zvmgnég@ samplifiednsert ed
into correspondin asm.d 1-rEC-T 1-rEC2-TM r CWS3. 1-

RS 1 P Blne R Y 3 ERlASTRF W hishhoch e g Ao
r EC3- TM G WHEEONE Y3, Eplasaif beemdigestrdewith ey
digested with the sa reggr.i ctio& yjes. | Lhis way five new plasm ds
have beerR2B¥5t A SEM/Q. AT Pe ﬁmﬁ%ogg F%quedﬁflyrréﬁven &lﬁ%&?% of

5,0 S P PR o AR
Sneu

15 domain of rat p185™" protein have been inserted in frame into pCMV3.1-neul
| vector digested with EcoRI and Xbal restriction enzymes. The new plasmids
so obtained were designated pCMV3.1-neuL-rEC1-TM (-70 amino acids)
(Fig. 1), pCMV3.1-neul-rEC2-TM (-150 amino acids) (Fig. 2), pCMV3.1-
neulL-rEC3-TM (-230 amino acids) (Fig. 3), pPCMV3.1-neul-rEC4-TM (-310
20 amino acids) (Fig. 4), pCMV3.1-neuL-rEC5-TM (-390 amino acids) (Fig. 5)l,
pCMV3.1-neuL-rEC6-TM (-470 amino acids) (Fig. 6), and pCMVj.'l-neuL-
rEC7-TM (-550 amino acids) (Fig. 7). The fragment coded for by the first of
these plasmids is 70 amino acids shorter, including the secretion signal amino
acid sequence. All other fragments are progressively shorter by 80 amino

25 acids.
These fragments have been produced by enzymatic amplification of

DNA using seven different sense oligonucleotides all having a terminal EcoRI

restriction site (oligonucleotides #3-#9), and an antisense oligonucleotide



coded for by these chineric plasmds differ fromeach other by increasing
portions of human pl 85 neu protein and decreasing portions of rat pl85 neu
prot ei n. wWo 0&@|ieot he chineric plasn ds coding for thepsitaBlosesosevent h
truncated fornms of rat pl85 neu proteipn, two new plasm ds were constructed
in which cloning sites other than Eco coul d be used, as an EcoKl
restriction site is present in the position 1450 in human ErbB2 gene
sequence (ohigdiscléotide #idi capabldpfuscognizing at site icalled fiprDNAZRIBGH of a
sense ol igonucl eotide (oligonucleotide #16) and an anti sense

ol i gonucReverste Rritning rBitd’e(8BAB50L 7t) atothend! emd off pAMW3Inb madtiplect i on
sites for Pnel enzynme was deleted and the restriction sites for H"dlIll and
Nhel restcloningamiteedesyadNAl templete for PCR, pOMVpEE-TM veatprsjAmici ver et
inverted. The new plasm d backbone so obtai ned was desi gnated pCw3. 1H N.
Fr agnent g/f 2000,h@ere fHar and78EvRavera etiaka2@Q0 f.brimwnuhok 465p158333havaspr ot ei n
wer e g)roduced by anplification using pCW-EC TM Rllasn‘i d (Amici et al.,

2000, 5 Geweedhdrollowing 7amymatier digestion, withioEcoRI| grdnd(bal regrickivy3) as a
tenplate and two different sense oligonucleotides with a NAel restriction
site at thaymesnawplificationyuodueisaueresalengd dnto1pGMY3d -neul pdagmaid.

ol i gonucl eoti de #10. Follow ng enzynmatic_digestion with restriction enzynes
NAel and Pnel Vadeinatign i Withat p&MIﬁ%b@@uL-:ﬁ%—%n@l@smdo asCwsll1 HisN

pl asm d, thus obtaining the new pCW3. 1H N-r EC6-TM and pCW3. 1H N-r.EC7- TM
pl asni ds vagpi@atioRavithapedaV3. LagrhgBerl Moplasand whichusrdespfastheetplr ot ei n

R i S
PO S0 SRS se TBh BB S T i EERRC,
ends ( of PGSR REIEY S deBeBbrEa i han PORE 3 nebCor TNEnanieaEMYa 1 |
A WP R R S s
(PN, LS T RONT 341 G I YL AR Y Byl
PO, TH RSN Sy Sl P BRI,
ool o0, ke e BHMF3E PG /BT, b B4R, PO s
plasmids which code for the sixth and seventh truncated forms induce no
protection. The results obtained demonstrate that cellular response activated
by the p185™" protein truncated forms whose localization is cytoplasmic, is
sufficient in antitumoral prevention. However, concomitant activation of
20 cellular and humoral responses alloWs_ obtaining a more effective therapy
(Rielly et al., 2001, Cancer Res. 61: 880). To attain antibody prbduction,
vaccination must be carried out with plasmid coding for the full-length EC and
TM domains of p185™" protein. Vaccination with pCMV3.1-neuL-rEC4-TM
plasmid which codes for the fourth truncated p185™" form lacking amino acids

25  1-310 is still able to confer a full protection, but antibody response is 10-fold
lower compared to that of pCMV3.1-neuL-rEC-TM plasmid (Table 1).



pCW3. 1-HuRTlI plasmd (Fig. 8), which codes for 70 am no acids of EC

domai n of human pl 85 neu protein, 2 am no acids belonging to EcoRl site and

618 am nowvech@w4adeor at pl 85 neu protein pCW3. 1- HURT2 plaaBrods/(dE0se 9) ,

whi ch codes for 150 am no acids of hu pl 85 neu protein EC donain and 538

amno acids of rat p 185neu protein pCW3.1-HURT3 plasmd (Fig. 10), which

codes for 230 am no acidsof EC domain of human pl 85 neu protein and 458

am no aci ds ofTabkle bi 85neu protein pCW3. 1-HuRT4 plasnid (Fig. 11),

whi ch codes for 310 ami no acids of EC domain of human pl 85 neu protein and

378 amno.acids of rat p 185neu protein rCW3.1-HURT5 plasmd (Fig. 12),

whi ch codes for PBRQnAdE N0 aci ds Wb phicedomai PprgtectiohE A ot ern and

298 an no—acids—o at—p—185het—Pprotetri—pCMEs- FN-HURT6 Pl asm-d ig.

13), whi MCHEYRI-nHL 470 amino aci ds of EC don@¥m of human pl 85 neu protein

and 218 a‘;‘(i;ppvgi.qi_ﬁiéllger@_t[M 185ne? protein pg¢ds3.- 1H N-HURTY plasmd (Fig.
550 ' S

14), which_codes for am no aci of EC donai n of human pl neu protein
and 138 RENV3drnpnlarEGH-TM 185ned protein. B98%i ndirect evi dence of a

nenbr ane FERIeSILRIRFECRTM! Meri g human-rat 7gept ei ns coded for by these
pl asm ds has ein obtai ned by imunizing mce with the seven new pl asm ds
(pCW3. 1- 3.4-ngWLSEGHRTM H N- HIRT6-7) . Thd0%ra from all wacci nat ed

m ce havegCMR3.lifedrECATE agai st the chif@(f%c human and pat pl 85 neu
[ ani mals vaccinated with plasm ds coding for the seven

~ protein. Wrmr ,

di f f er entP dinedd-sEGHIM e prdected fro®0%el et hal i nocukati on of TUBO
ol 1) D Y et on of pCB-1- HURTS Pl asrm 4 peW3
cells). - Construction of p . 1- Hu asmd p .
1- r EC5- Tl‘ﬂ%ﬂ!"mtﬁ:ig%s for Xhe fifth t9%ncated formof rat pl 85 neu
protein, was digested with Hdl Il and EcoR restriction enzynes (BiolLabs,
Beverly, MM t(@rdétustion Ré chimermir hagiasrr atnplasetitds seqpabie eaf Toedikig9forop DNA

band corresponding to pCW3. 1-r EC5-TM pl asni d | acking the 5' UTR region and
neul sequéhereduiteresbfesiar dorms ohgasdsepyetein (HuRTI-7) R

5 The majority of epitopes presented by HLA are located on the first

subdomain (I/L1) of p185™" protein. Therefore, chimeric plasmids coding for
| sequences of human ErbB2 protein which are increasingly longer starting from
NH;-end (the outermost portion of EC domain) have been constructed to
induce a specific immune response against these epitopes. These new
10 plasmids, designated HuRT (Human Rat Transmembrane); were created by
adding the lacking portions of human ErbB2 cDNA to sequences which code

for the truncated forms of rat p185™" protein.
The first five truncated plasmids coding for full-length TM domain and
decreasing fragments of EC domain of rat p185™ protein were digested with
15 Hindlll and EcoRI restriction enzymes. The five different human c¢DNA
fragments obtained by PCR and digested at their ends were cloned within these
five truncated plasmids, so that reading frame was maintained. The cDNA
fragments coding for portions of human p185™" protein to be inserted,
including the 5* UTR region-and secretion signal to pass through endoplasmic

20 reticulum, were produced by amplification using pcDNA3.1erbB2 plasmid as a



el ectrophoresis and eluted using a Q aquick gel extraction kit (Q agen,
Italy). The cDNA for the 5 UTR region, |eader sequence, and sequence
codi ng f owotzbes/aavesi ng part of human ErbB2 gene was obt acmas2doyod3eR
pcDNA3. 1Er bB2 plasm d was used as a tgipl ate, T7 primer (oligonucleotide
#1) was used as a sense oligonucleotide, and a prinmer with an EcoR
restriction site at its 5 end (oligonucleotide #15) was used as an

ant i senstemplagofix| digimeleofideserérer usethes piiiRerse dtte somse 'otiponntkotidd a
proof readi ng Taq pol ynerase of Finnzynes (CELBIO Mlan, Italy) were

- enpl oyedis Hif same rfgr tablesiRQprimeas andrortdspondpko T7egribied (Rigoputicotidd and
preci pitated by standard net hods, resuspended.in 50mM H20O, and di gested
with H nél),| whikt EeoHive eantiseosé oligomuyteedides hwenDMesigmegnsot thaodiey f or
the relevant portion of human ErbB2 and the linearized pCW3. 1-r EC5- TM

pl asni d weognéteshbuman ErbB32 ioocogere: tDOMA si ingrehsinpliA ddvgased pBiitionss,
Beverly, MA). The ligation product was then used to transform DHS5a strain
E. coli bhcthe isecquencé: hnd hedn amadécalinprestrintiony sitee atal theirmXhlendsde
techni que. The clones so obtained were analyzed by alcaline lysis to detect
the cl onéeligumicigatides # hie#dA).nEellewppvparifickiemsindl digestion a3 indIHuRTS
was then analyzed by the Sanger sequencing net hod using an ABI PRI SM 310
Genetic ARdIEeaR] eitsietivaderarnencthe amppiticdd fiigomsnds emgret inseeteidf intohat

i nsertion of human sequence portion coding for ErbB2 gene into plasmd
codi ng f 6PIresponding plasmids {p VérhanlerE&,mGMé@qéaEg}%ﬂ“anGhﬁvsdken

pl ace cor tly and without altering the reading frame. List of

ol i gonucfé&;gfﬂ%&: PGMNE A riBfed-TMEQPCHING: 1-1BC5#EMie u Whisher hadht ibsense
Ecoa (SEQ I.D No: .14 33 rg% sense EcoRl (SEQ I D No: 15)#4 rECD2 sense
EcoR0 ( SEESVignsly. digestedowyt $ARG destrighon (sszpmes. Np: thisy Ways fiveamw sense

EcoRI (SEQ I D Nq: 18) #7 rECD5. se co EQ I D No: 19) #8. rECD6 sense
EcoRl EseEgsmdmzavzo eeny opfaipgd gaﬁiivgéoﬁu&(&% I'Phieh: codg fen shimenas. 1/ BGH
Reverse prinmn IJe (SEQ I.Q No: 22 11 H s-MWc seps ORI, mut (SEQ I D
No:. 23) o}eﬁsgo_tii,@ QII(‘HIF%Q@ & ‘Eém&‘( 2@6‘199%23/5 @ﬁwﬂﬁsﬁw-gh@ézel(angi sense

- FeoRl (SE)QtllleDEIEI%RIZrSe)striction site used to join human and rat DNAs. The proteins

coded for by these chimeric plasmids differ from each other by increasing

Sneu

15 portions of human pl8 protein and decreasing portions of rat p185™*
| protein. |

To obtain the chimeric plasmids coding for the sixth and seventh

truncated forms of rat p185™" protein, two new plasmids were constructed in
which cloning sites other than EcoRI could be used, as an EcoRI restriction

20  site is present in the position 1450 in human ErbB2 gene sequence. pPCMV3.1
was modified by using a synthetic sequence made up of a sense
oligonucleotide (oligonucleotide #16) and an antisense oligonucleotide
(oligonucleotide #17), so that one of the two restriction sites for Pmel enzyme

‘was deleted and the restriction sites for HindIIl and Nhel restriction enzymes,

25 located on its multiple cloning site, were inverted. The new plasmid backbone
so obtained was designated pCMV3.1H/N. Fragments for the sixth and

SDCU

seventh truncated forms of rat p18 protein were produced by amplification

using pCMV-EC-TM plasmid (Amici et al., 2000, Gene Ther., 7: 703; Rovero



#14 150 erbB2 antisense EcoRI (SEQ ID No: 26) #15 230 erbB2 anti sense EcoRI
(SEQ I D No: 27) #16 310 erbB2 antisense EcoRI (SEQ I D No: 28) #17 390 erbB2
ant i sensewbeoddio4(sEQ | D No: 29) #18 Hindl |l -Nhel sense @SE@IIDS/HNGB05230) #19
H ndl || - Nnel antisense (SEQ ID No: 31) #20 rECD b sense Hhel (SEQ ID No:

32) #21 rECD7 sense Hhel (SEQ I D No: 3@) #22 470 erbB2 antisense Hhel (SEQ
| D No: 34) #23 550 erbB2 antisense Hhel (SEQ ID No: 35) Exanple 2. : in Vivo
Testing Aniargl Z0BALB/ Inmunal.n 1680618 3)iasea abmplaté- amkbkwol differest vemse f or
~all experinents. Aninals came from Charles River Laboratories (Calco,

Ml an, |todigonuchdutidest with halMhdleeestticidn asitepat cheir yeralsd(sléganblestides t he
rul es established by European Community. |ntranmuscul ar Adm ni stration

Fol | owed #iB amd #19)) ahldeartisepse aligonudleotidei#d Opai n and undesired
contractions of tibial nuscles, each nousewas anaesthetized by

i nt raper i t onedloliovwiagténzymatic3digestiéw svith restectoh enzpmes WedldridBmel, 0. 58 ¢
tri bronoet hanol (Signma-Aldrich) and 310 m Tert-Amyl alcohol (Aldrich) in
39.5 il dkéomnphfichion prdduits muexd edomdd dntee ERIV 3 d#H/N qdasmids thaved,
and 20 m of a solution containing 25 ng DNA were inocul ated in each

muscl e. Theaibig cthet aiaw ngCMVEtL IBANwECeaddansd pGM Vided HYN-1RE7-dMor di ng
to Dr. F. Pericle's instructions (Valentis, Inc., The Wodl ands, Texas,

USA) . Thipdasioidst iThe cldNaifragmentasoidingfox pertionsorichwmaat p k&5"8f protein ng/ ni |
poly-L-glutamate sodiumsalt (Sigma-Aldrich, S.r.l., Mlan, Italy) at a
concent r 40 dit oinsgrieg/ nto, genetate cther ichimarica ROGNEEAUITRN-GIURT6 15mdniv
(Fluka, Bi oChem ka, Buchs, Switzerland), and endotoxin-free distillated

wat er ( NP3 1H/NeHwRiler | plasaridya vegepathieingd) by anfplificatiast upsingf |1 ni .-
After about 5 m nutes of inoculation, two electrical pulses, 375 V/cn2 in

i nt eh8i t PelNASlarbBe plasadd asidiereplate, HEpeimeteas pysense pligonuglesgider e
Por at or el ectropor at.or &T82 BTX, San, Diego, CA, USA) were applied to both
tibial miSHEeRUCEOHIE#] s@rffgiwmrga%@ designad wythat thenrecpenized hpmen i n a
guadr angul ar ,arrangepent |aterally |n.the g. Gene i muni zatiqn by

el ectrop&:DgYAoﬁt tagger RASHENS ei‘?ﬂ %ajgkee]ar‘i?ﬁﬂlm?nlS’éﬁd“?%?d{/sel}f@fore

| nocul at I(gﬂgE)Huc eo 18|es|, 220 and #21), as antisense oligonucleotides.

Following purification and digestion with HindIIl and Nhel restriction
15.  enzymes, the amplified fragments were inserted into corresponding plasmids
(pCMV3.1H/N-rEC6-TM; pCMV3.1H/N-rEC7-TM), which had previously
digested with the same restriction enzymes. In this way the two new chimeric
pCMV3.1H/N-HuRT6 and pCMV3.1H/N-HuRT7 plasmids were obtained,
which code for proteins of 689 amino acids in length, 2 amino acids of which
20 (Val-SIer) belong to the Nhel restriction site used to join human ahd rat DNAs.
These manipulations led to the following plasmids:

e pCMV3.1-HuRT1 plasmid (Fig. 8), which codes for 70 amino acids
of EC domain of human p185™" protein, 2 amino acids belonging to

'EcoRI site and 618 amino acids of rat p185™" protein
25 e pCMV3.1-HuRT2 plasmid (Fig. 9), which codes for 150 amino

acids of human p185™"

protein EC domain and 538 amino acids of
rat p185™" protein

e pCMV3.1-HuRT3 plasmid (Fig. 10), which codes for 230 amino acids



I nocul ati on of Tunor Cells Left sides of mce were inoculated with 0.2 nl
of a suspension containing 2 x 105 TUBO cells. In vivo Tunor G ow h

Eval uat i omoRussnisogoowm h was eval uat ed by pal pati on weeklpgr/Brdsbeszy si ze
was neasured al ong two perpendi cul arnglitarret ers with a gauge. Neoplastic
masses of a size larger than 1 mlli 3er were considered as tunors. Tunor
growh was nonitored for 100 days fromtunor inoculation or until tunor

si ze exceeded 100frEQ idovtain ofi murdam s’ protein ahdWE 8 Anfns Rids VETEt
sacrificed. The results obtai ned denonstrate that chinmeric pCW3. 1- HUIRT5
pl asnmi d isable tpl&¥"Oiprotein00% of vacci nated BALB/c nice froma | et hal

i nocul ation of TUBO cells (Table 2). Table 2 Plasm ds NO m ce Protection
Survival (day®) pCMM31-HaRT4 masmid{Fig:.\E), whech -cod€s Thdr 53 10 Gaihol 00
pCW3. 1- HURTS 5 100% + 100 Eval uation of Anti-pl85 neu Antibody Presence in
Sera of Vacci natasids\eiffECsdorhaindef hpmemepi 85t heoteimend & 78 amddo tacids
cells, blood was drawn from ani mals vacci nated wi.th chinmeric pCwW3. 1- HIRT5
pl asmPd. Sera W@faéridlgﬁfeeud)mtﬁlassess t he presence of rat anti-pl85 neu
anti bodies. Sera were incubated for 45 mnutes at 4C with cells

over expr essi n§ reMY 34 -HaR Txfplasmich{Kigig13),t Whick slodes dior c390 exninioe
washi ng -buffer, which consists of phosphate buffer:saline (PBS) containing
0. 2% bovi ne ser (#fids 9fEGQ daeain qgmanm&ﬁ%’?“ pratein and @98 ainwdcidn azi de
(NaN3, Sigma, Mlan, Italy), sanples were incubated for 20 minutes at 4C
with an anti- moudlerat dh$rogiBBLRIRN FI TC conj ugat ed anti body, washed with

washi ng buffer, : ed by a FACScan cytofluorinmeter (Becton Dickinson

| munocyt onet fy @&@ﬂg%}bﬁwﬁﬁ plassd @Hg; 13), whichgodes for A0 aamisous| vy,

t he e cells vver.g i?(ég@a ed with decreasing concentrations of nonocl onal

anti=¢-ErbB2/cn i : 9 so IBHhAIdSet ween
AF19H 0 ﬁm@ olhuRgBRNSS s opratgin and 18 ds

the fluorescence in er] i.hdu€S obtai ned through cytofluorineter analysis and
concentration of®aiP- §I585 MetP!mnti bodies in animal sera could be derived.

anti-rat pl 65 naC S s HUREERILE Y BissoriSi e 4l Rekicd Sodghson SDmER asi o

I's effective in ,.igs of EC domain of human p185™" protein and 138 amino acids

of rat p185™" protein.

15 - The indirect evidence of a membrane expression of the chimeric
human-rat proteiﬁs coded for by these plasmids has been obtained by
immunizing mice with the seven new plasmids (pCMV3.1-HuRTl-5 and
pCMV3.1H/N-HuRTé6-7). The sera from all vaccinated mice have specific
antibodies against the chimeric human and rat p185™" protein. Furthermore,

20  animals vaccinated with plasmids coding for the seven different chimeric
proteins are protected from a lethal inoculation of TUBO cells and/or human
p185™* protein-overexpressing tumor cells (D2F2-E2 cells).

EXAMPLES
Example 1: Construction of pCMV3.1-HuRTS5 Plasmid

25 pCMV3.1-rEC5-TM plasmid, which codes for the fifth truncated form
of rat pl185™" protein, was digested with HindIIl and EcoRI restriction
enzymes (BioLabs, Beverly, MA) to delete the 5° UTR region and neuL

sequence.



I nduci ng rejection of transplantable pl 85 neu-positive tunors and in
eliciting a specific anti body response. CLAIMS 1. A plasm d vector for DNA
t ransf er ,wohw@nspdedasnm d cont ai ns a sequence sel ected freor3BLos/ds2 1, 2,
3, 4, 5 coding for a fragnent of pl85 neu protein, or a sequence sel ected
fromSEQID N 6, 7, 8, 9, 10, 11, 12 W8odi ng for a chineric pl85 neu
protein. 2. Plasnmid vector according to claim1, further containing a
transcri pti onTheottfiebp BN AbandicdrrsspbadingctoopEMY 3t brECALTM plaheidei n
said pronoter is the CW pronmoter. 4. Plasm d vector according to clains
1- 2 whi ctladking uheall BT regioa anmd menhredeguenae wasusepdrytednbi ugarsse gel

Phar maceutical conposition containing a plasmd vector according to clains
1- 3 t ogethentrophoregis andecloted usingya Qiaquickiged exétictionskiafQispe, dtalp)s. 6.
Conmposition according to claim5 which is suitable for parenteral

adm ni st rTdxei IANA foCthp 63U TRIregienr dader sequsngeaidisequbrcd codingf fan

i njectabl e solution. 8. Conposition according to claim5 in the formof a
DNA vaccithe. missing opart pbhshiumanecEabBaccgent ngvaso obtbined 1-by f BCR.he
preparation of a therapeutic agent to be used in the prevention or

t r eat menPCHNAJDErbB2 plasmidiwas uskd, as epiemplates I nprinproligeauclevtide, or
patients carrying primary tunors, netastases or pl85 neu-positive tunor

r el apses#llowasisuset @sr @i sgnseo adiganmctedtiste, t ard 7 epramar i withofana FoRI
vaccine. Sheet |1/14 Fig. 1Sheet 2/14 Fig. 2Sheet 3/14 Fig. 3Sheet 4/14 Fig.
4Sheet 5FaHrigfign %%égtltssﬁ 140 @llmgqotwelﬁlfx) gvasmmgtas gmt angisensesSheet
9/ 14 Fig. .98hee1t 10 141" Fig._ 10Sheet 11/14 Fig. 11Sheet 12/14 Fig. 12Sheet
13/ 14  oligonucleotide. To perform the PCR reaction, reagents and a proofreading

10 Taq polymerase of Finnzymes (CELBIO, Milan, Itély) were employed.
Following the PCR reaction, the amplified DNA was purified and precipitated
by standard methods, resuspended in 50ul H,0, and digested with HindIII and
EcoRI restriction enzymes. The ¢cDNA fragment coding for the relevant
portion of human ErbB2 and the linearized >pCMV3.1-rEC'5-TM plasmid were

15 cloned by ligation reaction using T4 DNA ligase (BioLabs, Beverly, MA).

The ligation product was then used to transform DHSa strain E. coli
bacteria which had been made competent by the calcium chloride_techniqﬁe.
The clones so obtained were analyzed by alcaline lyéis to detect the
clones containing the chimeric pCMV3.1-HuRTS5 plasmid.
20 pCMV3.1-HuRTS5 was then analyzed by the Sanger sequencing method
| using an ABI PRISM 310 Genetic Analyzer automated sequencer (Applied
Biosystem) to verify that insertion of human sequence portion coding for
ErbB2 gene into plasmid coding for the fifth truncated form 6f rat p185™
protein had taken place correctly and without altering the reading frame.
25 List of oligonucleotides:
#1 T7 primer (SEQ ID No: 13)
#2 neu leader antisense EcoRI (SEQ ID No: 14)

#3 rECD1 sense EcoRI (SEQ ID No: 15)



Fig. 13Sheet 14/14 Fig. 14SEQUENCE LI STI NG <110> AM CI, AUGUSTO MARCHI NI

CRI STI NA QUAGLI NO, ELENA CAVALLO FEDERI CA FORNI, GU DO <120> PLASM DS

CODI NG FGRoBRaé@7Neddo PROTEI N SEQUENCE VARI ANTS AND THERAPBUTIB20086802HEREOF
<130> 7353MEUR <160> 35 <170> Patentln version 3.3 <210> 1 <211> 1951 <212>

DNA <213> Rattus norvegi cus <400> 1 c¢

gct ggcggec
attcctctca
ccaggt gaag
- ggacaagt at
-caccccaggce
cct gaaggga
gt ggaaggac
ttcccgggcec
t ccggaagac
gggccygct g
gcattct gac
cccagccctc
ctacaccttt
gggatcct gc
acagcgt t gt

gcaccttcga gg

gaagatcttt

cattgctccg ct

10

15

- 20

ggccgga gccgcaat ga tcat cat gga

t ggt gccgct gggggttcct 60 cctcgececctc ctgeccccccg gaat cgcgga

tt ¢dat guepg sacsd Eecagya(sEQ 1agtd:cagygt
cgcgtcccac tgcaaaggct 180 gcgcatcgtg
gca@ét gii3g stged agasaa(p01pagagarect
agaaccccag aggggctgcg 300 ggagctgcag
godgt tEdga stecoytEgggaa(3R0Iocd:caget ¢
gtcttccgca agaat aacca 420 actggctcct
t Q¢ calatst sgh g EcoBYc(EROIBtIgCaaapac
tgtcagatct tgactggcac 540 catctgtacc
CCaactRft sgrigdcarfja(BQR0Igcagt gdycc
tgcctggcct gcctccactt 660 caat cat agt
gt ¢acti@asaese &gaBac(SER0IRtNd:gdgt cC
ggt gccagct gcgtgaccac 780 ctgcccctac

tacat gct ca
agagggaccc

caggacaat g

cttcgaagtc
t gct accagg
gt cgat at ag
aatcactgtt
agtggttgtg
gcaggct gca
ggtatctgtg
at gcacaacc
aact acct gt

t cgct cacCaa
agctctttga

t cgcecgectc

t cacagagat
acatggtttt
acaccaat cg
ggggt gagag
cccggtgcaa
cgggccccaa
agctgcactg
ctgagggtcg
ct acggaagt

actté P graldif 3 gt CRSiic Bguer B40r imamc adbag S§RcaR ayct §2aggacggaac

dHetrYragradeeees Ere8d (SEQ ID No:

3 70 erbB2 antisense EcoRI (SEQ ID No: 25)
#14 150 erbB2 antisense EcoRI (SEQ ID No: 26)
#15 230 erbB2 antisense EcoRI (SEQ ID No: 27)
#16 310 erbB2 antisense EcoRI (SEQ ID No: 28)
#17 390 erbB2 antisense EcoRI (SEQ ID No: 29)
#18 HindIII-NheI sense (SEQ ID No: 30)

#19 HindIII-Nhel antisense (SEQ ID No: 31)
#20 rECD6 sensé HheI (SEQ ID No: 32)

#21 rECD7 sense HheI (SEQ ID No: 33)

#22 470 erbB2 antisense Hhel (SEQ ID No: 34)
#23 556 erbB2 antisense HheIl (SEQ ID No: 35)

Example 2: in Vivo Testing

Animals

ga gaaatgca gcaagccctg 900 tgctcgagtg tgctatggtc tgggecatgga

gt gHFglfye cxrcacEaeRr OBt (RF®adP i @dyggagtttg at ggct gcaa
ag gégcctgg catttttgcc 1020 ggagagcttt gatggggacc cctcctccgg

BALB/c strain female mice about 7-week old were used for all

experiments. Animals came from Charles River Laboratories (Calco, Milan,

25

established by European Community.

Italy), where they had been bred aseptically and according to the rules

Intramuscular Administration Followed by in Vivo Electroporation

To avoid pain and undesired contractions of tibial muscles, each mouse



agtgttcgaa accctggagg agatcacagg ttacctgtac atctcagcat ggccagacag

1140t ct ccgt gac ctcagtgtct tccagaacct tcgaatcatt cggggacgga ttctccacga 1200
t ggcgcgt awote@bd4gaoac t gcaaggcct ggggatccac tcgctggggce rgrgBoosied3042260
gcgggagct g ggcagtggat tggctctgat tcacggcaac gcccatctct getttgtaca 1320
cactgtacct tgggaccagc tcttccggaa cccacatcag gccctgectcc acagtgggaa 328
ccggccggaa gaggattgtg gtctcgaggg, cttggtctgt aactcactgt gtgcccacgg !

gcggt gct g¥agy ghaedbedsed byc Hitrpcgitogealainiegiion fc 300 RE A varting gy sehticsn 0

ggagt gt gt g gaggagt gcc_gagt at ggaa ggggctcccc cgggagtatg t gagt gacaa 1560

gcgct gt ct@ng eglé)é?gggﬁgqr@mtgm cﬁ%ﬁﬁ@*ég‘glﬂélgg&@‘g 3dg)[ pt ?ﬁw@@mﬁ% 8

at cggaggct gatcagt gf g. cagectgege ccactacaag gagtcgtcct cctgtgtgge.

t cgct-gcc@éc%&ilg&'@f @g) dﬂ%tggédﬂ tdelﬁft!é@(hﬁal(g 'E’cbd&lt mugglesaeft anw@g@tlﬁg
t gaggagggc. at at gccagc gt ggeggat . caact gcace cact cct.gt'g_t ggat ct gga

' tgaacgagg’élcteg&’@gﬁ e g@&ﬂag gkl ofge cxalutign aeenteininga2? g JANAYtWeBs60

gagacdgadbostidiedinsachinEgue g theaD N8 aRsaining Sepiioh pasi pecphzed DR <213>
[ > t t ggcggcc
a0t ecoBeloudgt | aecordine 6 b st o elglert aoe 3@5&?%3%3%?&{@%29%
ggagtttt 0t- tgggaa 120 tcitgﬁt%cstggitgc%%g igggtg ttt, (blggga ggg
ot cogeloalitcTiwsn Kb sy sblibed: Sy {efkgloe
t gt cagat cctong%‘g%?tdﬁ%g)? gég B"rﬁg @?’gPa cLa f‘%t 50‘%3883360@8%??‘%’?%’2
' oy ox: ccccaa gca
{goot goeet™ He i Agaly3 08 a Pkt e BaE 2 co 8%%/%?2?3&%? gcrﬂeeggcett?ftc
' t t cC cg cjacacc
sor o POERRINASE 0 SHATENIGE BLicAsRIG: BhRSSGRSlBca:
: . cggaac -acagqc
325222?‘9%édgéoéééﬁ%%?%*%@Batéé‘%?%éﬁgﬂ%c%g%?}?éé?ﬁaﬁ%SSS&%ﬁsga %osa@a%f?té?
aagat ¢
S0ag0ct g CRRR{ToRRRe OpmO2eAe MGG & MO R AERRELIK,
©19aggcciy A0 396! vidn SAPAAIE 488 CFSLE ARG LAERIFCALARS B 3

at ct cagcat ggccagacag 900 tctccgtgac ctcagtgtct tccagaac cgaa

fggg?;ég%ﬁ%@%ﬁ CaCfP%gdg%ﬁ Q@&&F@&Et&cﬁéﬂﬁcﬁq)&ﬂSéﬂgﬁfééo., 984938 A3°
15 were applied to both tibial muscles of mice using two steel electrodes located
3 mm apart in a quadrangular arrangement laterally in the leg. Gehe
immunization by electroporation was performed twice in each animal 21 and 7
days before inoculating tumor cells.
Inoculation of Tumor Cells
20 Left 'sid.es of mice were inoculated with 0.2 ml of a suspension
containing 2 x 10° TUBO cells.
In vivo Tumor Growth Evaluation
Tumor growth was evaluated by palpation weekly, and tumor size was
measured along two perpendicular diameters with a gauge. Neoplastic masses
25 of a size larger than 1 millimeter were considered as tumors. Tumor growth
was monitored for 100 days from tumor inoculation or until tumor size

exceeded 10 millimeters in diameter, time at which animals were sacrificed.

The results obtained demonstrate that chimeric pCMV3.1-HuRT5 plasmid is



gcgggaget g ggcagt ggat
cactgtacct tgggaccagc
ccggccggasogaggabdegt g
gcact gct gg gggccagggce
ggagt gt gt g gaggagt gcc
gcgetgtctg ccgt gt cacc

tggctctgat tcaccgcaac
tcttccggaa cccacatcag
gt ct cgaggg cttggtctgt
ccacccagtg tgtc %ct gc

gagt at ggaa ggggct'cccc
ccgagt gt ca gcct caaaac

gcccatctct gectttgtaca 1080
gccctgctcc acagtgggaa 1140
aact cact gt @rygaBmas/g0L200
agtcatttcc ttcggggcca 1260
cgggagt at g tgagtgacaa 1320
agct cagaga cctgctttgg 1380

at cggaggablegtt pageot H00%gof vacugnadaBAdBYeomisecfrogt adethat igé&iladen 440
t cgctgcccec agt ggt gt ga aaccggacct ctcctacatg cccatctgga agtacccgga 1500

t gaggaggddIBOatellsc@able @)gccccat caact gcacc cactcctgtg tggatctgga 1560

t gaacgaggc tgcccagcag agcagagagc cagcccggtg acattcatca ttgcaactgt 1620
agagggcgt c ct Jathde 2cc tgatcttagt ggtggtcgtt ggaatcctaa tcaaacgaag 1680
gagacagaag atccggaagt atacgatgta a 1711 <210> 3 <211> 1471 <212> DNA <213>
Ratt us norvegi cus <400> 3 ccgggccgga gccgcaatga tcatcatgga gctggcggcec

t ggt gccgcet gggggutl{,ﬁﬁ]dsﬁo cctcgcqqa Qm%gcccc?p&egﬁghcgcg%r@waqfc(gggﬂg

CCC&C'[ gabl. - fakaVaVa¥al VaXal Cﬂnnr\r\r\r‘n

oAt (1 .I.L\.I u\lag‘. U" Uuu gTvoYyyY oo™
t gcct ggc®Cll ?&fdcm 180 caatcatadt ggtat ct gt(lg%agct gcactg ced&gccct o
gt caccta

ggt gccag t accac lg%lg M S et o o 92909 o %ggﬁfggtég
actct ggt @C&‘g

T U T o666

ctgccect ac aact acct'gt ctacggaagt
cHy&l' 360 t aaccaag®q gt cacagckMP®%ggacggaac &cHHkgt t gt
gagaaat gca gcaagccctg 420 tgctcgagtg tgctatggtc tgggcat gga gcaccttcga
ggggcyaggg cclvebeniop 4FUngadSIt t dntibodpdiresgned dgcSguaaf Jargwmdrett
gggagcctgg catttttgec 540 ggagagcttt gatggggacc cctcctccgg cattgcetccg
ct gaggccHgimgbagct cca 600 agt gttcgaa accctggagg agatcacagg ttacctgtac
at ct cagcat ggccagacag 660 tctccgtgac ctcagtgtct tccagaacct tcgaatcatt
cggggacgga tt heslayquevedingdhe guoeulation afitymmacel lgcblggosas drayga fromc

tcget gggge, tgcget cact 780gcgggaget g ggcagt ggat tggct ctgat tcaccgcaac
gcccat ct aninggls tNg@@!@&t@(}Vﬁgcch&mG p@@gﬁgch@th”EStphxggud cSerac aterag

gccctgectcc acagtgggaa 900 ccggccggaa gaggatt gt gtctcgaggg cttggtctgt

aact cact gﬂalgﬂggc@aéggesgesmegm@&e@@pgg gggcamrggb& C ¢ aantthaglics. t@cmaagﬁrgc

agtcatttcc ttcggggcca 1020 ggagt gaggagt gcc gagt at ggaa ggct cccc

cgggﬁQ}t alnyubg %?g%\fcéé @GEECQ@@&& 8’1 GV EERXPTetsEag trat DéSg ct Afignac
1140

agct cagaga £ solution called the washing buffer, which consists of

g With?4

phosphate buffer saline (PBS) containing 0.2% bovine ‘serum 'albumin (BSA,

-Sigma, Mifan, Italy) and 0.1% sodium azide (NaNs, Sigma, Milan, Italy),

samples were incubated for 20 minutes ~at 4°C with an anti-mouse
15 immunoglobulin FITC-conjugated antibody, washed with washing buffer, and
analyzed by a FACScan cytofluorimeter (Becton Dickinson Immunocytometry
Systems, Mountain View, California, USA). Simultaneously, the same cells
were incubated with decreasing concentrations of monoclonal anti-c-ErbB2/c-
neu antibody (Ab4, Oncogene), so that a relationship between the fluorescence
20 intensities obtained through cytofluorimeter analysis and concentration of
anti-p185™" antibodies in animal sera could be derived. The data obtained
show that all vaccinated animals exhibit high levels of anti-rat p185™"
antibodies, and therefore chimeric pCMV3.1-HuRTS5 plasmid is effective in
inducing rejection of transplantable p185™“-positive tumors and in eliciting a

25  specific antibody response.



at cggaggct gatcagtgtg cagcctgcgc ccactacaag gactcgtcct cctgtgtgge 1200
tcgctgecccc agtggtgtga aaccggacct ctcctacatg cccatctgga agtacccgga 1260
t gaggaggowoav@i@ossagc cgt gccccat caactgcacc cactcctgtg trggabmioggasod320
t gaacgaggc tgcccagcag agcagagagc cagcccggtg acattcatca ttgcaactgt 1380
agagggcgtc ctgctgttcc tgatcttagt ggtgd8cgtt ggaatcctaa tcaaacgaag 1440
gagacagagy Rjpf§gaagt atacgatgta a 1471 <210> 4 <211> 1231 <212> DNA <213>
Rattus norvegrcus <400> 4 ccgggccgga gccgcaatga tcatcatgga gctggcggec
t ggt gccgcet gggggttcct 60 cctcgececctc ctgeccceccecg gaatcgcgga attctcctge
actctggtgt gtcccccgaa 120 taaccaagag gtcacagctg aggacggaac acagcgtt gt
gagaaat gca gcaagccctg 180 tgctcgagtg tgctatggtc tgggcatgga gcaccttcga
ggggcgagdg ccat plsudd va¢tort tpadadAy trans feyg adtich plasngyiglc ontainsga sequ extcet
gggagcctgg catttttgcc 300 ggagagcttt gatggggacc cctcctccgg cattgcectccg
ct gaggccselestpshfront SEQBHD ngng,t Tgbd acd:i@ggfga@jragmtenhoﬁpg85‘E°&pcd>tgira,c
at ct cagcat ggccagacag 420 tctccgtgac ctcagtgtct tccagaacct tcgaatcatt
cggggacgga & sequamegsclaged: fgoy dDx &Gt ,ggc&c % ddhablyct2 cgdinmiforac
tcgetgggge, tgcgetcact 540 gcgggagctg ggcagtggat tggctctgat tcaccgcaac
~gcccat ct @hllg@tlﬁtpdﬁécamgtﬁl@act gtacct tgggaccagc tcttccggaa cccacatcag
gccctgctcc acagtgggaa 660 ccggccggaa gaggattgtg gtctcgaggg cttggtct gt
aact cact dt gt Bas gecxgoag@@r@ggggg‘,lwggeafgggér @eatmna@gtrw@%@m
agtcatttcc ttcggggcca 780 ggagtgtgtg gaggagt gcc gagt at ggaa ggggct cccc
cgggagt aP§OMGHIt gacaa 840 gcgectgtctg ccgtgtcacc ccgagtgtca gecct caaaac
agct cagaga cctgctttgg 900 at cggaggct, gatcagfgtg cagcctgcgc ccactacaa
gact cgt cét cchqsgl‘ d‘@c@ﬁo%"@@ffﬁ%g@cdé@! g?gt‘@fi’%f&“’aé%‘ggﬁé’&ﬁ%erctsc&ea

cccaiﬁt gg)a agt acccgga 1020 tgaggagggc atatgccagc cgtgccccat caactgcacc
cactcetg &W&S&t ctgga 1080 tgaacgaggc tgcccagcag agcagagagc cagcccggtg

acattcatca ttgcaactgt 1140 a gcogtc.ctgetgttec, tgatcttagt tggtcgtt v
ggaat cct 4a tcg;é@é‘igbec Oéccé’g@‘g a@a&é‘“&? cﬁ'ég%tcha Sac?@‘é‘tagg% tg’glggell 210> 5
<211> 991 <212> DNA.<21131> Ra}tltus nor vegi cus

mammals, particularly in humans.

5. Pharmaceutical composition containing a plasmid vector according to

claims 1-3 together with pharmaceutically acceptable vehicles and excipients.

15 6. Composition according to claim 5 which is suitable for parenteral
administration.
7. Comf)osition according to claim 6 in the form of an injectablg solution.
8. Composition according to claim 5 in the form of a DNA vaccinel.
9 Use of a plasmid vector according to claims 1-4 for the preparaﬁon ofa

20 therapeutic agent to be used in the prevention or treatment of subjects at risk
of developing p185™"-positive tumors, or patients carrying primary tumors,
metastases or p185™"-positive tumor relapses.

10.  Use according to claim 9 for the preparation of a DNA vaccine.



<400> 5 ccgggccgga gccgcaatga tcatcatgga gctggcggcc tggtgccget gggggttcct
60 cctcgccctc ctgeeccececcg gaatcgcgga attcgcectccg ctgaggectg agcagctcca 120

agt gt t cgamoa0ei40899

tctccgtgac
t ggcgcgt ac
gcgggagcetg
cact gt acct
ccggecggaa
gcact gct gg
ggagtgtgtg
gcgctgtctg
at cggaggct
tcgctgcccce
t gaggagggc
t gaacgaggc
agagggcgtc

gagacagaag
Unknown <220> <223> hono
cggagccgca gtgagca®@art
60cctcttgccc cccggagcec

gct ccctgee
ggt ggt gcag
attcctgcag
gcgegt ccca
t gccct ggcet
cagaacccca
aggagttttg
cgtcttccge

ctgtccacct tgtgcccGh@sest

ct cagt gt ct
t catt gacac
ggcagt ggat
t gggaccagc
gaggattgtg
gggccagggce
gaggagt gcc
ccgt gt cacc
gatcagtgtg
agt ggt gt ga
at at gccagc
t gcccagcag
ctgctgttce
at ccggaagt

agt cccgaga
ggaaacct gg
gacat ccagg
ct gcaaaggc

gaggggctgc

agat cacagg
t ccagaacct
t gcaaggcct
t ggct ct gat

ttacctgtac
t cgaat catt
ggggat ccac
t caccgcaac

tcttccggaa Sheéacpigag

gt ct cgaggg
ccacccagtg

gagt at ggaa
ccgagt gt ca
cagcct gcgce
aaccggacct
cgt gccccat
agcagagagc

tgatcttagt ggtqgt coguvprawaat CG
a 10> 6 <2117 20

at ac a

gctggc

cgagcaccca agtgtgca

ccacct gga

cttggtctgt
t gt caact gc
ggggct cccc
gcEigcdaaac
ccact acaag
ctcctacatg
caact gcacc
cagcccggtg

i ens/rattus

ggcctt gt

cat gct ccgc

at ct cagcat

cggggacgga

t cgct ggggce
gcccat ctct

gccctgetcc
aact cact gt
agtcatttcc
cgggagtatg
agct cagaga
gact cgt cct
cccat ct gga
cactcctgtg
acattcatca
aa

@gTABYAS/aEB0IB0

ttctccacga
t gcgcet cact
gctttgtaca
acagt gggaa
gt gcccacgg
tt cggggcca
t gagt gacaa
cctgctttgg
cct gt gt ggc
agt acccgga
t'ggat ct gga
tt gcaact gt
caaacgaag

eqilus_|Hind!

gl 9&EO0C

cct

act caccta cctgcccacc ad gccageg
aagttcaggg ttacatgctc
t gc@"d‘&‘f:‘dg'le“'gﬁj%ﬁgacc

gt gct agaca \accgagat ccs.bgrrggacaat gifgccgcect

ggagct gca

gctt cgaagt

at ccgt ggga agcct cagect ctgcetaccag

aagaat aacc

aMyL ggct cc
aaaga

t gt cgat at
caat cac

BGH polyA rm™

Xbal
Pmel

at gct caca
clictctttg

cacagaga

gttt
gdggégaatc
t ggggt gaga

aattcctctc
accaggt gaa
aggacaagt a
ccaccccagg
t cct gaaggg
t gt ggaagga
gttcccgggce
gt ccggaaga

240
300
360
420
480
540
600
660
720
780
840
900
960

D2 <212> DNA <213>
pra’ <400> 6 .
tcctcctcgce
acagaca tgaagctgcg 120

Cq @dggctgeca

180
240
300
360
420
480
540
600
660



ct gt cagatc
gcccact gac

tt gact ggca
tgctgccatg

ct gcct ggowot2geni4aesact

cgtcacctac

t ggt gccagce
cactctggtg

t gagaaat gc.

aggggcgagg
t gggagcct g
gct gaggcect
catctcagca
t cggggacgg

ct cgct gggg
cgcccatctc

ggccctgctc
taactcactg
cagtcatttc
ccgggagt at
cagct cagag
ggact cgtcc
gcccat ct gg

aacacagaca
t gcgt gacca
t gt cccccga
agcaagccct
gccat cacca
gcatttttgc
gagcagct cc
t ggccagaca
attctccacg
ct gcgct cac
tgctttgtac
cacagt ggga
t gt gcccacg

ccatctgtac
agcagt gt gc
t caat cat ag
cctttgagtc
cctgcccecta
at aaccaaga

cagt ggtt gt
cgcaggct gc
t ggt at ct gt
cat gcacaac
caactacctg
ggt cacagct

gt gct cgagt Slieet 24149t

gt gacaat gt
cggagagctt
aagtgttcga
gtctccgtga
at ggcgcegt a
t gcgggagct
acact gt acc
accggccgga
ggcactgctg

cttcggggampagga

gt gagt gaca
acctgctttg
t cct gt gt gg
aagt acccgg

1920ccact cct gt gt ggat

gacattcatc
t ggaatccta
<211> 2092
nor vegi cus

cgct gggggce
ggcacagaca

cacctctacc

aat gccagcc
cacaaccaag

attgcaactg
at caaacgaa
<212> DNA
chinera <4

.tcctccectcge

t gaagct gcg
agggct gcca

t gt cct t EMP?

t gaggcaggt

gt ct
cggaggc
cgctgecce
t gaggaggg

ag

t gg at gaacgagg ctgcccadka gagcagagag ccagcccggt 1980

ccaggagttt
t gat ggggac
aaccct ggag
cigagt gt c
ctcattgaca
gggcagt gga
tt gggaccag

agaggat t gt

gcceggt gca
acgggcccca
gagct gcact
cct gagggt c
t ct acggaag
gaggacggaa
ct gggcat gg
gat ggct gca
ccctectccg
gagat cacag
tt ccagaacc
ct gcaaggcc
ttggctctga
ctcttccgga

ggt ct cgagg

gggcc ayygromaeac ccagt

gga t gc
gcecgtg

t gat cagt
cagtggtgtg
cat at gccag

cgagpdirga

c aqfkjndyl
fa9e649cY

agggccggct
agcattctga

720
780

@CTABY0S§/0630840

gctacacctt
t gggatcctg
cacagcgttg
agcaccttcg
agaagat ctt
gcattgctcc
gttacctgta
tt cgaat cat
t ggggat cca
ttcaccgcaa
acccacatca
gcttggtctg
gtgtcaactg
aggggct ccc
agcct caaaa
cccact acaa

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800

cggacc tctcctacat 1860 .

gt goQwer

t caact gcac

t agagggcgt cctgctgttc cggatcttag tggtggtcgt 2040
gga§AWAtraeulgBERXEMyaag t Wt acgat gt aa 2092 <210> 7

213> Unkngwhy<220> <22
0> 7 cggagccgca gt gagc

0 cctcttgccec cccgga
12 gctccctgee agtc

18
910 g
300

BGH polyA

gtggtgcag g

hono sapi ens/rattus

ca tggagct ggc ggccttgtge
grEcgagcaccca agt gt gcacc
aga cccacctgga catgctccge

cctgg aactcaccta cctgcccacc

gaggt gc agggct acgt gct cat cgct

™

Xbal
Pmel




cccact gcag
ggccgtgct a

aggct gcgga
gacaat ggag

aggaggcctwoa@grgsb g

aggagttttg
cgtcttccge
ct gt ccacct
ctgtcagatc
gcccact gac
ct gcct ggec
cgt cacct ac
t ggt gccagc
cactctggtg
t gagaaat gc
aggggcgagg
t gggagcct g
gct gaggcect
cat ct cagca
t cggggacgg

1380ct cgct gggg ctgcgcetc

cgcccatctc
ggccctgcetc
t aact cactg
cagtcatttc
ccgggagt at
cagct cagag
ggact cgt cc
gcccat ctgg
ccactcct gt
gacattcatc
t ggaatccta
<211> 2092
nor vegi cus .

at ccgt ggga
aagaat aacc
t gt gcccccg
tt gact ggca
tgctgccatg
t gcct ccact
aacacagaca
t gcgt gacca
tgtcccccga
agcaagccct
gccat cacca
gcatttttgc
gagcagct cc

ttgtgcgagg
acccgct gaa
agctt cgaag
accct cagct
aact ggct cc
cct gcaaaga
ccatctgtac
agcagt gt gc
t caat cat ag
cctttgagtc
cctgccccta
at aaccaaga
gt gct cgagt
gt gacaat gt
cggagagct t
aagt gt t cga

t ggccagacanpgt ct a

attctccacg

tgctttgtac
cacagt ggga
t gt gcccacg
ctt cggggcc
gt gagt gaca
acctgctttg
tcctgtgtgg
aagt acccgg

gtggat ctgg
attgcaactg

at gcgt a
ctgtacc

ccggccgga
ggcact gctg

cacccagctc
caat accacc
cct cacagag
ctgctaccag
tgtcgatata
caat cact gt
Shept i gt
cgcaggct gc
t ggt at ct gt
cat.gcacaac
cXd8t dcct g
ggt cacagct
gt gct at ggt
ccaggagttt

t gat ggggac

cgt ggMpPr

cctc c
ctcattga

tgcgggaget gggca

tt gggaccag
agaggat t gt
ggggccaggg

ageaeatelL-¢pggmat gc
agcgctgtc%4gccgtgtcac

at cggagge:

t cgct gccce
a\gaggaggg
at 9gacgagg
t ag cgt

at caaacgagmgoagaca

<212> DNA <213> Unkqg$n <220> <223> hono sapi ens/rattus

chi mer a

Bt cagt gt

cagt.ggtgtg

cat at gccag
ctgcccag
cct get C

polyA

gct gCa
a }g&gtctga ttcaccgcaa 1440

Xbal

Pmel

tttgaggaca
cct gt cacag
at ctt gaaag
gacatggt tt
gacaccaat c
t ggggt gaga
gcccggt gca
acgggcccca
gagct gcact
cct gagggtc
t ct acggaag
gaggacggaa
ctgggcatgg
gat ggct gca
ccctcectccg

tcaca

gaacc

ttc

ct gb

acccagt
gt at gga
gagtgtc
gcct gcg
afeeggace
cgtgcccca
gagcagagag
ctgatcttag

QOO0 0Q

act at gccct
gggcct cccc

360
420

RaETIBRBYNG0ES0

t gt ggaagga
gttcccgggce
gt ccggaaga
agggccggct
agcattctga
gcccagcecct
gct acacctt
t gggat cctg
cacagcgttg
agcaccttcg
agaagat ctt
gcattgctcc
gttacctgta
tt cgaat cat
t ggggat cca

acccacat ca
gcttggtctg
gt gt caact g
aggggct ccc
agcct caaaa
cccact acaa
tctcctacat
t caact gcac
ccagcccggt

t ggt ggt cgt

540
600
660
720
780
840
900
960 -
1020
1080
1140
1200
1260
1320

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040

tatacgatgt aa 2092 <210> 8



<400> 8 cggagccgca gt gagcacca tggagctggc ggcecttgtge cgetggggge tcctcctcege

60 cctcttgccc cccggageccg cgagcaccca agtgtgcacc ggcacagaca tgaagctgcg 120
gct ccct gowoagdsmacgaga

ggtggtgcag

gcaggat at c

cccact gcag
ggccgt gct a
aggaggcct g
gat ccagcgg
caagaacaac
ctgttctccg
cct gacgcgce
gcccact gac
ct gcct ggcc

ggaaacct gg
caggaggt gc
aggct gcgga
gacaat ggag
cgggagct gc
aacccccagc
cagct ggctc
at gt gt aagg
actgtctgtg
tgctgccatg
t gcct ccact

cccacct gga
aact caccta
agggct acgt
tt gt gcgagg
acccgct gaa
agctt cgaag
tctgctacca
t cacact gat
gctcccgcetg

ccggtgget g
agcagt gt gc
t caat cat ag

catgctccgc
cctgcccacc
gct cat cgct
cacccagctc
SReéte4A3qccC
cct cacagag
ggacacgatt
agacaccaac
ctBiggagag
t gcccgcetge
cgcaggct gc
t ggt at ct gt

cacctctacc
aat gccagcc
cacaaccaag
tttgaggaca
cct gt cacag
at ctt gaaag
ttgtggaagg
cgct ct cggg
agttct gagg
aaggggccag
acgggcccca
gagct gcact

RQYIBLYS/0EB0480

tgtccttcct
t gaggcaggt
act at gccct
gggcct cccce
gaggggt ct t
acatcttcca
cct gccacce
att gt cagag
aatt ccggct
agcattctga
gcccagcecct

240
300
360
420
480
540
600
660
720
780

840cgt cacct ac aacacagaca cctttgagtc catgcacaac cctgagggtc gctacacctt 900
caact aceNpronieACggaag

t ggt gccagc
cactctggtg
t gagaaat gc
aggggcgagg
t gggagcctg
gct gaggcect
cat ct cagca
t cggggacgg

ctcgctgggg
cgcccatctc

ggccctgetc
taact cactg
cagtcatttc
ccgggagt at
cagct cagag
ggact cgt cc
gcccat ct gg
ccact cct gt
gacattcatc
t ggaatccta

tgctttgtac

t gcgt gacca

t gt cccccgapat ag

agcaagccct
gccat cacca

gcatttttge

gagcagct cc
t ggccagaca
attctccacg
ct gcgetcac

cacagt ggga
t gt gcccacg
ctt cggggcc
gt gagt gaca
acctgctttg
tcctgtgtgg
aagt acccgg

gtggatctgg

attgcaactg

at caaacgaa

cct gc»ccct a

gacaat gt
ggagagctt
aagt gttcga
gtctccgtga

accggccgga
ggcact gctg
aggagt gt gt

eMRiguit gcce g

at gaggaggg
at gaacgagg

ggt CHyggct
gt gct at NN
ccaggagt
t gat ggggac
aaccct ggag
cctcagtgtc

gaggacgaeat
ct C%I‘?ngﬂ
ga1rggotrge

t@ccagaacc

ct catt gaca cfigcaaggcc

t t
?@ggggggﬂg*ﬁﬁﬁﬁﬂbtgga tfggct ctga

acact gt aegs ks gggaccag

agaggat t gt

ggggccaggy

ggaggagt g

GAR) “
cof el uoca

¥ cttccgga

L £92gg
ccacccagt
cgagt at gga
cccgagtgtc
gcagcct gcg
aaaccggacc

gt gcccca
amegiagcagagag

t agagggcgt cctgctgttc ctgatcttag
ggagacagaa gatccggaag tatacgatgt aa 2092

t gggat cctg
cacagcgttg
agcaccttcg
agaagat ctt
gcattgctcc
gttacctgta
tt cgaat cat
t ggggat cca
ttcaccgcaa
acccacat ca
gcttggtctg
gt gt caactg
aggggct ccc
agcct caaaa
cccact acaa
tctcctacat
t caact gcac
ccagcccggt

t ggt ggt cgt

960

1020
1080
1140
1200
12 60
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040



<210> 9 <211> 2092 <212> DNA <213> Unknown <220> <223> hono sapi ens/rattus

norvegi cus chi mera <400> 9 cggagccgca gt gagcacca tggagctggc ggcecttgtgce

cgct gggggwot20@0a0460 gC

ggcacagaca
cacctctacc
aat gccagcc
cacaaccaag
tttgaggaca
cct gt cacag
at ctt gaaag
tt gt ggaagg
cgct ct cggg
agttct gagg
aaggggccac
aagcactctg
t gcccagccc
cggt at acat
gt gggat ccg
gaggacggaa
ct gggcat gg

t gaagct gcg
agggct gcca
tgtccttcct.
t gaggcaggt
act at gccct
gggcct cccc
gaggggt ct t
acatcttcca
cctgccaccc
att gt cagag
t gcccact ga
act gcct ggc

tggtcaccta.
t cggcgccamp r90Q

aattctcctg
cacagcgttg
agcaccttcg

60 cctcttgccc cccggagccg cgagcacceaTAaBtgs/gasasc
120 gctccctgec agtcccgaga cccacctgga catgctccgce
180 ggt ggt gcag ggaaacct gg aactcaccta cctgcccacc
240 gcaggat at c caggaggt gc agggct acgt gctcatcgct

300cccact gSieed®IL4 9Cgga tt gt gcgagg cacccagcetc

360
420
480
540
600
660
720
780
840

O

ggccgt gct a gacaat ggag
aggaggcctg cgggagctgce
gat ccagcgg aacccccagc
caagaacadigecfiget ggectc
ctgttctccg atgtgtaagg
cctgacgcgc actgtctgtg
ctgctgccat gagcagtgtg
ctgcctccac ttcaaccaca

acccgct gaa
agctt cgaag
tctgctacca
t cacact gat
gctcccgcetg
ccggtggetg
ctgccggctg
gtggcatctg

caat accacc
cct cacagag
ggacacgat t
agacaccaac
ct ggggagag
t gcccget gc
cacgggcccce
t gagct gcac
t cccgagggce
ttctacggac
ggt cacagct

! gc cgagt gt gct at ggt
‘=@€de§@©acaatgt ccaggagttt

gat ggct gca
ccctcctcceg
gagat cacag
tt ccagaacc
ct gcaaggcc
ttggctctga
ctcttccgga
ggt ct cgagg
cccacccagt
cgagt at gga
cccgagtgtc

agaagat ct
gcat t gct cf
gttacctgtf
tt cgaat cat
t ggggat cca
ttcaccgcaa
acccacatca
gcttggtctg
gt gt caactg
aggggct ccc
agcct caaaa

aaccct ggag
cctcagtgtc
ctcattgaca
gggcagt gga
tt gggaccag
agaggatt gt
ggggccaggg

%&ﬁﬂmQQEEEﬁ%BEQMtggccaf=
0 tcggggacgg attctcgacg atggegegta

ctcgctgggg
cgcccatctc
ggccctgcetc
taactcactg
.otcattt

174;%81 ori

1440 80t ac acact gt acc

ggga accggccgga

agtghca agegetgtct geegt gt cac

BGH polyA \|pmel




cagct cagag
ggact cgt cc

acctgctttg
tcctgtgtgg

gcccat ct ggoaa@iE66s0 gg

ccact cct gt
gacattcatc
t ggaat ccta

gtggat ctgg
attgcaactg

at caaacgaa

gat cggaggc
ct cgct gccc
at gaggaggg
at gaacgagg
t agagggcgt
ggagacagaa

t gat cagt gt
cagt ggt gt g
cat at gccag
ct gcccagca
cctgetgttc
gat ccggaag

gcagcct gcg
aaaccggacc
ccgt gcccca
gagcagagag
ctgatcttag
t at acgat gt

cccactacaa 1800
tctcctacat 1860
PCaaABL0Ys/813042920
ccagcccggt 1980
t ggt ggt cgt 2040
aa 2092 <210>

10<211> 2092 <212> DNA <213> UnknSheet<t’2@> <223> hono sapi ens/rattus

nor vegi cus

cgctgggggce

ggcacagaca
cacctctacc
aat gccagcc
cacaaccaag
tttgaggaca
cct gt cacag
at ctt gaaag

tt gt ggaagg
cgct ct.cggg
agttctgagg
aaggggccac
aagcactctg
t gcccagccc
cggt at acat
gt gggat cct
acacagcggt
gagcacttgc
aagaagat ct
aacact gccg
gagat cacag
ttccagaacc
ct gcaaggcc

chi mera <400> 10 cggagccgca gtgagcacca tggagctggc ggccttgtgce

tcctcctcge
t gaagct gcg
agggct gcca
tgtccttcct
t gaggcaggt
act at gccct
gggcct cccc

gaggggtctt

60 cctcttgccec cccggagccg cgagcaccca agt gt gcacc

120
180
240
300
360
420
480

acatcttc¥errs

cctgccaccc

att gt caga

tgcccactg
actgcct gg
t ggt cacct
t cggcgcecca
gcaccct cg
gt gagaagt
gagaggt gag
t t gggagcct
aattcgctcc
gttacctgta
tt cgaat cat
t ggggat cca

60
20

gctccctgecc agt cccgaga

ggt ggt gcaBigygaaacct gg

gcaggat at ¢
cccact gcag
ggccgt gct a
aggaggcctg
ag
aagaacaac
ctgttctccg
cct gacgcgce
ct gct gccat

caggaggt gc

cccacct gga
aact caccta
agggct acgt

aggct gcgga ttgtgcgagg

gacaat ggag
cgggagct gc

acccgct gaa
agctt cgaag

eMMpoagter t ct gct acca

cNgt ggct c

at gT\Q aagg
act gt

tc gat
tEkclctg

ctg

gagcagWhel isdeeccogct g

ttcaac

cat gct ccgce
cctgcccacc
gct cat cgct
cacccagctc
caat accacc
cct cacagag
ggacacgatt
agacaccaac
ct ggggagag
t gcccget ge
cacgggcccc

780 ctgcctccac

g%cgn\/i%&ﬂ.@%%&rﬁcgt t tgpat

act gcctgtcgct acaactacct

ct gtgt
960 ctgc

&

tg cacaac

1020 cagcaagccc tgtgc
1080 ggcagttacc agtg

40 ggcatttctg cc
17280 gct gaggcct
tca

1320,¢/, 690003C 4, 3L £\

1260
13

g9

ca gtggcatctg
cccaa

ag aggtgacagc

g6t gt gt at gg
aata tccaggagtt
gagct ttgatgggga
cagWt cc aagtgttcga
gaca gtctccgtga

pmbadg at ggcgegt a

Pmel

t gagct gcac
t cccgagggce
ttctacggac
agaggat gga
tctgggcatg
t gct ggct gc
cccagcctcc
aaccct ggag
cctcagtgtc
ctcattgaca



ctcgctgggg ctgcgctcac tgcgggagct gggcagtgga ttggctctga ttcaccgcaa 1440
cgcccatctc tgectttgtac acactgtacc ttgggaccag ctcttccgga acccacatca 1500

ggccct gctworamagba@gga accggccgga agaggatt gt ggtctcgagg ectruggostagodbe0
taactcactg tgtgcccacg ggcactgctg ggggccaggg cccacccagt gtgtcaactg

1620cagtcatttc cttcggggcc aggagt gt gt ggaggagt gc cgagt at gga aggggctccc 1680
agcgctgtct gccgtgtcac cccgagtgtc
gat cggaggc Slp=itcHb4gt gcagcectgeg
ctcgctgccc
at gaggaggg
at gaacgagg
t agagggcgt
ggagacagaa

ccgggagt at
cagct cagag
ggact cgt cc
gcccat ct gg
ccactcct gt
gacattcatc
t ggaat ccta
<211> 2092
nor vegi cus
cgctgggggce
ggcacagaca
cacctctacc
aat gccagcc
cacaaccaag
tttgaggaca
cct gt cacag
at ctt gaaag
ttgtggaagg
cgct ct cggg
agttctgagg
aaggggccac
aagcactctg
t gcccagccc
cggt at acat

gt gggat cct

acacagcggt

gt gagt gaca
acctgctttg
tcctgtgtgg
aagt acccgg
gtggatctgg
attgcaactg
at caaacgaa

cagt ggt gt g aaaccggacc
cat at gccag ccgt gcccca
ct gcccagca gagcagagag
cdigcfgttc ctgatcttag

agcct caaaa
cccact acaa
tctcctacat
t caact gcac
ccagcccggt
t ggt ggt cgt
gat ccggaag tatacgatgt aa 2092 <210> 11

1740
1800
1860
1920
1980
2040

<212> DNA <213> Unknown <220> <223> honp sapi ens/rattus
chi mera <400> 11 cggagccgca gtgagcacca tggagctggc ggccttgtge
tcctcctcge 60 cctcttgeccc cccggageccg cgagcaccca agtgtgcacc
t gaagctgcg 120
agggct gégarl

tgtccttcct
t gaggcaggt
actat gcc
gggcct ccc
gaggggt ct
acatcttcc
cct gccacc
att gt caga
t gcccact ga

-act gcct ggce

t ggt cacct a

t cggcgccag 900
gcaccct cgtPMB@ ct gcccect g cBEARYRaa
gt gagaagtg 1020

0 gcaggatatc cagg tgc t gcgt
00 cccactgcag aggct gaA t gifigdiijagg
360 ggccgtgcta gacaat .% ;P cgct gaa
420 aggaggcctg cgggagcRCUEdY t cgaag
480 gat ccagcgg. aaccccc ctacca
SAEMVAA el ESBT-Tgct ggf ¢ t CALACt gat
600 ctgtigwtkecg at gt gt afJg&CBEtt cccgetg
660 cctgacgcgc actgtcitg ccggtggctg
20 ctgctgccat gagca QHH ctgccggctg

0 ctgcctccac ttc aca gtggcatctg
84 aacacagac a t o8O0 atgcccaa

Cct gcce
ggtggt gcag gg

ceM\petratecccacct gga
cct gg aactcaccta

Xbg| ]
ct gt coxfppagaact acct
aygt gacage

t gac

cat gct ccgce
cct gcccacc
gct cat cgcet
cacccagctc
caat accacc
cct cacagag
ggacacgat t
agacaccaac
ct ggggagag
t gcccget ge
cacgggccce
t gagct gcac
t cccgagggce
ttctacggac

agaggat gga



cagcaagccc tgtgcccgag tgtgcetatgg tctgggcatg gagcacttgec gagaggt gag

1080ggcagttacc agtgccaata tccaggagtt tgctggctgc aagaagatct ttgggagcct 1140

ggcat t t ctwocomgagmgct ttgat gggga cccagcctcc

agagcagctc
at ggccggac
aattctgcac
gctgcgctca
cgcccatctc
ggccctgctc
t aact cactg
cagtcatttc
ccgggagt at
cagct cagag
ggact cgt cc
gcccat ct gg
ccactcct gt

caagtgtttg
agcctgcctg
aat ggcgcct
ct gagggaac
tgctttgtac
cacagt ggga
t gt gcccacg
ctt cggggcc
gt gagt gaca
acctgctttg
tcct gt gt gg
aagt acccgg

gtggatctgg

agact ct gga
acct cagcgt
act cgct gac

agagat caca
cttccagaac
cct gcaaggg

t gggcagt gg SicéeaBit4t c

acact gt acc
accggccgga

ggcactgctg
aggagt gt gt
agcgct gt ct
gat cggaggc
ct cgct gcce
at gaggaggg
at gaacgagg

tt gggaccag
agaggatt gt
ggggccaggg
gdeigg8gt gc
gcecgt gt cac
t gat cagt gt
cagtggtgtg
cat at gccag
ct

aacact gccc
ggttacct at
ct gcaagt aa
ct gggcat ca
atccaccatg
ctcttccgga
ggtctcgagg
cccacccagt
cgagt at gga
cccgagtgtc
gcagcctgcg
aaaccggacc
ccgtgcccca

C Calgraonmpieg C a

PQTHBIAS 0630542200

acat ct cagc

t ccggggacg

gctggectggg |
ct agccgcaa

acccacat ca
gcttggtctg
gtgtcaactg
aggggct ccc
agcct caaaa
cccact acaa
tctcctacat
t caact gcac
ccagcccggt

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980

gacattcatc
t ggaatccta
<211> 2092
norvegi cus
cgctgggggce
ggcacagaca
cacctctacc
aat gccagcc

attgcaactg taga t cct tc ctgagettifa
at caaacgaa, 99 cagaa gatccgg t I
<212> DNA <228> Unknown <220>
chinmera <404F 12 cggagccgca gtga
tcctcctcgce cctcttgccc cccggagce
t gaagctgcg 120 gctccctgec agtcccga

agggctgcca[180 ggt gaaacct
gdﬁ%ﬁéﬁ%@@Tgaggaggt agggct acgt gct cat cgcet

tgtccttcct | 240
cacaaccaag tgaggcaggt \300 cccact §84&y aggctgcgla ttgtgcgagg cacccagctc
tttgaggaca actatgccct $60 ggccgtgcta gacaat gghgrEgoecgct gaa caat accacc
cct gt cacag gggcctcccc 0 aggaggcctg cgggaggfgc agcttcgaag cctcacagag
a-tcttgaaag gaggggtctt gat ccagcgg aac cagc tctgctacca ggacacgatt
tt gt ggaagg acat cttcgmiOteggaacaac ca gctc tcacactgat agacaccaac
cgctctcggg cctgccaccc 600 ct t gt aagg gctcccgetg ct ggggagag
86H3aHd qT&ctgtctgtg ccggtggctg tgcccgetge

t ggt ggt cgt 2040
aa 2092 <210> 12
>h7bonp sapi ens/rattus
t ggagct ggc ggccttgtgce
cg 8cca agt gt gcacc
cccacctgga catgctccgce
aactcaccta cctgcccacc

agttctgagg attgtcagag 660
aaggggccac tgcccactga 720

Xbal
Pmel




ctgctgccat gagcagtgtg
ctgcctccac ttcaaccaca
caacacagawo2o@iisbagagt

ct gt gt gact
ctgceccctg
cagcaagccc
ggcagtt acc
ggcatttctg
agagcagct c
at ggccggac
aattctgcac

gct gcgetca

ctgcttcgtg
ccacact gcc
gt gcgcccga
ccttcggggce

ccgggagt at’

cagct cagag
ggact cgt cc
gcccat ct gg
ccact cct gt
gacattcatc

gcct gt cect
cacaaccaag
t gt gcccgag
agt gccaat a
ccggagagct
caagtgtttg
agcctgcctg
aat ggcgcct
ct gagggaac
cacacggt gc
aaccggccag
gggcact gct
caggagt gcg
gt gagt gaca

acctgctt@tpriga

tcctgtgtgg
aagt acccgg

gtggatctgg
attgcaactg

ctgccggcetg
gtggcatctg
ccat gcccaa
acaact acct
aggt gacagc
t gt gct at gg

cacgggcccc
t gagct gcac
t cccgagggce
ttctacggac
agaggat gga
tctgggcatg

t ccaggagtt Sheétyaugc

tt gat gggga
agact ct gga

acct cagcgt
act cgct gac
tgggcagt gg
cct gggacca
aggacgagt g
ggggt ccagg
t ggaggaat
agcg ct
gaggc
cyfgct gccc
gaggaggg
gaacgagg
t agagggcgt

cccagcectcc
agagat caca
cttccagaac
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<223> synthetic oligonucl eoti de <400> 14 catggaattc cgcgattccg gggggcagga
30 <210> 15 <211> 30 <212> DNA <213> Unknown <220> <223> synthetic

ol i gonuclwot2nebm466600> 15 catggaattc ctctcattcc tgcaggacarcTidB20020d3w5216 <211>
30 <212> DNA <213> Unknown <220> <223> synt hetic oligonucl eoti de <400> 16
catggaattc aagggaggag ttttgatccg 30 <210> 17 <211> 30 <212> DNA <213>
Unknown <220> <223> synthetic oligonucl eotide <400> 17 catggaattc
cggctgccca ctgactgetg 30 <210> 18heed 19/130 <212> DNA <213> Unknown <220>
<223> synthetic oligonucl eotide <400> 18 catggaattc tcctgcactc tggtgtgtcc
30<210> 19

Fig. 10
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<211> 30 <212> DNA <213> Unknown <220> <223> synthetic ol igonucl eotide
<400> 19 catggaattc gctccgctga ggcctgagca 30 <210> 20 <211> 30 <212> DNA
<213> Unkwownosrid@dse <223> synt hetic ol i gonucl eoti de <40@eTAB20080@pgseAt t C
cgcaacgccc atctctgett 30 <210> 21 <211> 30 <212> DNA <213> Unknown <220>
<223> synt hetic oligonucl eoti de <400> 21 catggaattc gggctccccc gggagt at gt
30 <210> 22 <211> 21 <212> DNA <213> Unknown <220> <223> synthetic

ol i gonucl eoti de <400> 22 tagaaggsmmecagypgaggc t 21 <210> 23 <211> 69 <212>
DNA <213> Unknown
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<220> <223> synthetic oligonucl eotide <400> 23 aattgcatca tcatcat cat

cat aat ggt c ataccggt ga acaaaaactc atctcagaag 60 aggatctgg 69<210> 2 4 <211>
69 <212> WhAesAlBes0 Unknown <220> <223> synt heti c ol i goneciraptoosieozszsk00> 24
aattccagat cctcttctga gatgagtttt tgttcaccgg tatgaccatt atgatgatga 60
tgatgatgc 69 <210> 25 <211> 30 <212> DNA <213> Unknown <220> <223>

synt heti c oligonucl eoti de <400> 25 ccgggaattc gctggcattg gtgggcaggt 30
<210> 26 <211> 30 <212> DNA <213:Shegekd@Ad <220> <223> synthetic

ol i gonucl eoti de <400> 26 ccgggaattc tttcaagatc tctgtgaggc 30 <210> 27 <211>
30 <212> DNA <213> Unknown <220> <223> synt hetic ol igonucl eotide
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<400> 27 ccgggaattc tggccccttg cagcgggcac 30 <210> 28 <211> 30 <212> DNA
<213> Unknown <220> <223> synthetic oligonucl eotide <400> 28 ccgggaattc
ggat cccacgotoepisaaaa 30<210> 29 <211> 30 <212> DNA <21peTlBinsve30s220>
<223> synthetic oligonucleotide <400> 29 ccgggaattc ggcagtgttg gaggct gggt
30 <210> 30 <211> 27 <212> DNA <213> Unknown <220> <223> synthetic

ol i gonucl eoti de <400> 30 ctaggaagct tgtttaactt gctagct 27 <210> 31 <211> 27
<212> DNA <213> Unknown <220> <2Sheet}#a3{hktic ol i gonucl eotide <400> 31

agct agct ag caagttaaac aagcttc 27 <210> 32 <211> 30
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<212> DNA <213> Unknown <220> <223> synthetic oligonucl eotide <400> 32
cat ggctagc cgcaacgccc atctctgett 30 <210> 33 <211> 30 <212> DNA <213>
Unknown <R®8Qwoerddsde synt hetic ol i gonucl eoti de <400> 33 earggoisg3052
ctcceccecggg agtatgtgag 30 <210> 34 <211> 30<212> DNA <213> Unknown <220>
<223> synthetic oligonucl eoti de <400> 34 catggctagc atggtggata gggccagtcc
30 <210> 35 <211> 30 <212> DNA <213> Unknown <220> <223> synthetic

ol i gonucl eoti de <400> 35 catggctagc agacccctgc agtactcggc 30
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