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Plasm d containing a sequence encodi ng a disintegrin
domain of netargidin (RDD) The invention relates to a

w@aRE/1pl4asm d contai ni ng a sequence encodi ng aPdT/BP2008/052691
part of a disintegrin domain of netargidin (RDD) or a
derivative thereof under the control of strong

cytome aIQVLrus r onot er n.particular a
P'ﬁ%@" PFPé"&EQqB e&?&vﬁ‘rﬁ‘?"rﬁ EE@ disinjegsin W'%P&Wt&rg'd'"
has antltum)ral activity i prppyo and thus provides a

prom sing therapeutic agent for the treatnent of
cancer Angi ogenesi s, the devel opment of new

I f
cesthe YSTign ARIBSIEA RO isdd «EEF3finG = sPogpge encoding
all P bhft Jf @@EmtedfircdoRBRONT MEtRidat (RDD) bt b'd&lvétl@é‘ thereof under
neovascul ari zation within tunpors has thus been

thepmﬂﬁfgjéﬂ steop laytamesaloVies praaster,1 ip pagicular a plasrnld having the
se@ﬁ1 nce Q%ﬁgqﬂ'ﬁ&h@ 2P S%?c? rb?asﬁn‘fi‘ltd h&?%&ti{d%r% \é'CRMR/ in vivo

vant ages to contal n cancer:

and disus prviddsya pfom@n@enherdmmtt%@e@nmrageltr@altraehtsdacancer
phenonenon common to all mal |fgnanc:| es; and
r esfPgOgEHRSIEN S @@r"é@@lﬁéﬁf‘to‘? F@IWDQaW@ﬂP&sE’GF‘aPF%%t@ﬂ blood

veshy!l & DELYRAL 1 dérhﬁheogmﬂe r?cf 5’&2@5’%@' of hl‘ntaﬂ{ tsBﬁd tl.(Jmors A

circulation an efore netastatic rirs
strategyfaimeldyatoih hénitargasysh nepvaﬂc&jlmatlahsmhleftemoesi hae thgs been

prapgiedi ReTanel ol M FEoRar ol besitEe GHOERE therapy Bresents at
leaSBhi% bBPIbAL BldVaRRgE8 18 icBntalh %aﬁléél* ) egPEI"bd’tl@ﬁ'tQ% vast variety of
contains an I ntegrin-binding sequence interacts

cangearh biecauge angiogedesiays agrhieaomearsn caramoni tatadirmslignancies; and
(\alf Biol 1995, 13 1 - 275-8
(o) fBPGRTSH ranch 488 eretii of NURBF i TyPapdptzatay SHO0P pligfent the

é@b’@bﬂ@ﬁdﬂrbeﬁs int6 tne brr@man@mrbhanmea@rafmlldwenthe metastatic risk.
expressed by snooth nuscle cells, nesang | s, and

at Ahenfemilii ghadamalysin pgztemataéw 5I§IT6 g el as A Disintegrin And

Me?@g)g)t@%ina@f %Jt%lﬁs &é%ﬁg\?sc‘) Pgﬁtralge(st @eﬁlnteérlﬁ'cg;&%%]&ated on the

me2alBip23i@irnbse Ideraim. é'ﬂweablslntééﬁEBreglerQ;'bntdms 1ar73n&@;r|n -binding
Martin et al Chem 2002: 277: 33683 9).
Se‘@lf'%’rceAﬁ*ﬂfl’taH’@?@QBﬁwMﬂil\/é'?tﬁgﬁﬂﬂlﬁ‘f‘ é'B?Y d@? diate tQ?é"CGH interactions

(W t%%”” fli tq M ogrpd L (Fi@@) I8brdtease-RGD-
%ﬁg P“Tl getl dl %gg .3ﬂt egr|r8 sua(:r as gng%t% ‘gﬂ%@ ease-RG
disintegrirf zihztagm),ealsalcajled hBinn SR 1898 2 1GnERYESABGNeNItamalysin
et al., J : :

expressed by smooth muscle cells, mesangial cells, and at a much higher level,
activated angiogenic endothelial cells (Kratzschmar et al.,, J Biol Chem
1996;271:4593-6; Ham et al., Exp Cell Res 2002;279:239-47; Herren et al.,,
FASEB J 1997;11:173-80; Martin et al., J Biol Chem 2002;277:33683-9).

AMEP (for Antiangiogenic Metargidin Peptide) is the recombinant
disintegrin domain (RDD) of metargidin. The AMEP peptide binds integrins, such
as ab5B1 and avB3 (Zhang et al., J Biol Chem 1998;273.:7345-50; Nath et al., J
Cell Sci 1999;112:579-87), via the RGDC integrin-binding sequence, suggesting
that the functions of these integrins and metargidin may be mutually dependent.

The hypothesis that AMEP, expressed as soluble recombinant protein, might
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Cell Sci 1999;1 12:579-87), via the RGDC
i ntegrin-bindi ng sequence, suggesting that the
wo eovstio@es of these integrinspand nmetargi di n NBYT/BP2008/052691
nmut ual | y dependent. The hypot hesis that AMEP,
expressed as sol ubl e reconbi nant protein, m ghtprevent

Pré(?@fé@%ﬁ@ q’éé% Iécﬁ?%t o@?%{% %re Las ag I%[S@V{))rgl@]%[y)oé)enness and

tu Sl ated to | nhi bit endothelial cell
proliferation, ration, invasion and organization in
capRDDarvgaa pmylcbu ¥ demanstiates to rinlvibt'tr@wddth@iakIlcmuﬁferation
was el ectpotra sf rred i.n

318k W@F'&Pa?”iﬁé%%%a (A & LRy CPPnES  SikligRein vitro. The

RDTY SSEBNA, REE2riddd il Cla o id ) wayOelea%tbaﬁse@kréd Cintd\Widlse skeletal
manmary MDA- MB-23 1 tunor grow h D@/ 78% at day 14

mugetesr int @ éﬂfé@@@n@ﬂwm@er%&er@r R @rﬂeiwémsmawuo inhibited s.c.
hurln%ﬂur‘ﬁg %&Vl\/ﬁﬂi‘ %b W%J@é@@%&i%:ateééﬁh i transgene

assocl a significantl
elecastrahsiier atol muscles aadliinduntioni by tdogypyaisendaipanimhor effect
B16F1 O nel anoma netastatis was inhi b| ted by 74%in

wagpassodaiag it signifcapiykless Wmost vaseularizaleRom asEion. in the
preesten% -of F@?DC%W 6?@@ r%%%‘ﬁo% AR25ta89 8s iInAMRYSEy 749 1 mouse

tetracycliné-inducibl'e systemrequires co- transf ection
lungs after dewetlashireatniqyBi(TRibboptasept et sl welahcasRes 2004;64:2062-
5 d Tet-tTS vectors) and associ ated adm ni strati on of
0 ycylin. Hence, a sinpler and efficient nethod of

eXPHBRRVEE thRefr BBV ihB- |HdlY(9bl\é‘@s¥éiﬁlﬂgﬁ‘lﬁlréé)éo-ftr‘éhkf&hon of three
devel opnent. An initial attenpt was nade with

plagimidsri (PRHRIVDt mtagenid 86 ovedD)asc ofetPni agdt Aet- htﬁamectorS) and

s BB SRR N4k Y doBlGEE. FentEec RaRa Al hifblét Hetod o
expressiphaROP A . in MseVEs thdughs foraaittner dévielaerheachi eve
fully satlsfactory results as regards transaene

ex pABsiSitiah aéﬁ@dnwtnwastmadanwmpra)m Aasnaidafpyiyrogen, V260-20)

corpifE ik e SRS TEMY) ArdinaRF gy & constitutive

expﬂeisslboad)f taprﬂa’mbnenand theikanamypineviededatge Gobe.aHowever, this

vegipgrgﬁa,up’1 i 1¢ %tca{elgggfgpﬁé gﬁ%?ré}_)é?ggy% ggrpggar ThtlrgnsngeeVXe expression

SO T ron & T secret o

of The RDD cDNA was further cloned in a plasmid, devoid of any antibiotic
resistance gene, dedicated to clinical application in humans, provided by Cobra
Biomanufacturing : the pORT-RDD plasmid. This new plasmid is also
characterized by : a strong constitutive promoter (CMV-intronA), a human
secretion signal (human urokinase UuPA signal), a reduced number of
immunostimulatory CpG sequences (150 in pORT-RDD), a small size and high
copy number. The pORT-RDD vector was unexpectedly found to achieve high
level of expression of RDD transgene in vitro, associated with a strong
antiproliferative activity. Further experiments have been performed in vivo which
demonstrated antitumoral and antimetastatic activity on animal model of

melanoma.
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i mmunosti nul atory CpG sequences ( 150 in pORT-RDD), a

smal |l size and high copy nunber. The pORT-RDD vect or
wormsaomspect edl y found to achi eve high | evel BET/EP2008/052691

expression of RDD transgene in vitro, associated with

a strong antiproliferative activity. Further

GonBreomy e POFTERED At Grnpioisess 82T aBg: ergpeutic for
anﬁ’éhq”?@ér;é‘?% tFRARlen® ofMBA R MBndf\GROMEEEAESY Sihde iPIRTFHE of any

vec provides a prom sing therapeutic for
antablotler@el&igene geneethisreactonts alanmﬁlaﬂdrlwepam@éesm view of the

furde§liglslinds (EERIls TURR cEMp R BN SiaReSvE A 118/cE)

rel&fin '\gpfdﬁclfriﬂdﬂ%@pé@t’sdﬂgeﬁ@&ra(r@ﬂérdﬂédlﬁmaﬁ ucts.
/ BWP/ 3088/ 99 ; rective 2001/1 8/ CE) relating to

clinical aspects of gene transfer nedicinal products.
Definitions "Metargidin" t he human
met al | opr ot ease- RGD- di si n?%g'?ﬁ%%prot ein which al so

cal tMetakdidint SdertotédANe 1hiiman GnetdllogratbaseRGQidisintegeia protein
descri bed by Kratzschmar et al. (J Biol Chem 1996; 271
whmJ;ggIgog;alledFMgC &i@rﬂft%@A%@dpﬁqu@%@f imetaetdinivas described by

of RDD is shown in
Kré}ﬁgéagﬂ%ﬁégé ) Jg%'gieﬁggﬁ] ?%?n?%% D NO 1I o AI\/EP"I

or “Rbr aiemod)@r’nhe digintagyind donféptaf detmede noetsgidin. The cDNA

ool G RSB B e b Perprot T e BB To Mot
“AlfEPe BHCtRMdfifsyeHi@ Mebsbidint PdptidstdesbitesleteRbftbinant RDD
fromthe abovénenti oned séquence, as long as it

peplideni ns a bi ol ogi cal act|V|ty of wild-type RDD, e.g.

i nhi—pi t,i ot hel i al ol.i.f er n._an

o bBh “Bbrid RSy Shidts, 8Pt 2 A FINRRANEGEE of ROD in
which pfiebeniee rdtdotiieshare s(astianéd hasde aedé@t@cﬁfrwm the above-

an identity of at |east 80% preferably at |east

megtioned fequgvge nds dong as dr Elpinsa b|lCé@&lf:aI9%0ksthrofawld type RDD,

4, JATBIBR etk 8 PrliEe P8 KRB R BRER) PLPReigapnesis i

vitror @hd/oeriatvivo iy dnefeanﬂeﬂmd:,ucﬁoa vamahamee al®equence with an
idepﬁbtv%r |tn|%ﬁs u&@y pgg‘ééﬂy 8t IVe%ISP SEW ogp Ieelalsta I90‘%?|more preferably at
least 95%, or at least 98 % identity with the above-mentioned cDNA sequence
SEQ ID NO: 1.

Inhibition of endothelial cell proliferation may be assessed, for instance, by
culturing human umbilical vein endothelial cells (HUVEC) in the presence of
increasing amounts of the fragment of derivative of RDD or in the absence thereof,
for instance for 96 h, and by performing a cell proliferation assay to quantify
inhibition of cell proliferation. Cell proliferation may be assessed by any suitable
method known to the one skilled in the art, such as by means of MTT assay (e.g.
cell proliferation Kit I, Roche Diagnostics, Germany).

Inhibition of angiogenesis may be assessed, for instance, by assaying
formation of tubule-like structures by endothelial cells cultured on a supportive

matrix, such as Matrigel.



10

15

20

25

30

I ncreasi ng anounts of the fragnent of derivative of

RDD or in the absence thereof, for instance for 96 h,
waewshy74per f orm ng a cell proliferation assay POI/EP2008/052691

quantify inhibition of cell proliferation. Cell

proliferation my be assessed by any suitabl e met hod

o1 1he 6t Sperties T indifiStahlly ariion,a Jisaptite. Rblgopstide, or

a &I?@é‘&ﬁé GB. SYONRRY in WHIEHIth %o%m@@'a?@%?ﬁlﬁbsaﬂéyre&dues
be’ assessed, for nstance, by assaying formation of

JOIde)tsug@therltbrcmghm@ed@rw,s M@tﬂmutsd@ngibl s cul tured

,t { h t
oD RIANRRRFL! 4 TR BEhoRiShit, VBbIESaiRel GENA,, (@sDNA)
mcﬂJédLﬁlé@ﬂllhidhd@re t9picallp ehyMsBidf GaitororRousréiMicH i V\hthln their hosts,
whi ch the nononers are am no aci d residues iOI ned

fortl@‘ﬁéﬂﬁ%baﬁwléué\ﬁ Usedderpiin e taxmet weetor' @rd [Riagmid” indifferently
de%@ljggﬁ% I@rb Wi c‘naﬁbgpar e%{@éq l@a@B%%ﬁﬁS@g%nto a host

| es whi € y capabl e

celatémaeﬂotlﬁaﬁﬁoﬂnn ¢hé ihost \Mntlhpnmnﬁdteléxd’neﬁlsn é!gf. transcription and
i nstance bacteria. As used herein, the terns "vector"

traﬁﬂét'@’ﬂﬂ%@P@cﬁDlPﬁ@ﬂP?@?%ntIy denote the vehicle by

whi g h--F[@QTc a4 can t ty;

cell, 'so asa{goénﬁgansﬂgfer%t% (r)ﬁslg %%Hggg%o%]ﬁecb&rgﬁ liable to
bineliry by;a Epréssay. expresse inptramsy Said dpeaatslr awaybg fof irtstence lac

Op%r(l%?‘ﬁf ?@5&%‘5&{ @B@E’&(@Pﬂqaiﬁpgrqtgre%?%%ﬁgatﬁbﬁgj gperator and Tet

o) ét%%reWT%%rﬂ%eﬁ’a\Vé‘ blekANGescriBed iAPRAIRARE T8y, leucf:I@Tc Acids
instance | ac operator, A operator, trp operator,

Resp#?P93 dlay 428 (Dpeha- br; ,Crangnl@tprgha&tcal mlaTetAmRasomm Mar

1 28T 2 3efeheh BESD, 29 BBl ABRLAABP At 107 20

an@’rﬁﬂﬁﬂht&rghtlcﬂial@atentMWh@zht%rPWCd@?@@&% 2001 Mar 1;
29(5): E26 ; Cranenburgh et al., J Mol M crobi ol

Bi ot echnol . 2004;7(4):1 97 203 and in the

i nternati onal t HORT- RDD

pl asm d and pPoducFéD ergc? %rw@@‘?@%?echnol ogy
en‘pTI'bgsORT@ sghindtogydemtpiaysr @ pplesmal-nteidiated ireprdssor titration to
activ E ost el ectabl e marker, renpvin

activaiaid Jegeb RI2EEST EeMBYIRG e TeakIng t 155ea glasmid-borne
AR 3 G, DT 0 g 6 con
ant easaiial ppeo@abuconas an;me tihdet dcanscriptional control of the lac
operator/promoter (lacO/P). In the absence of an inducer such as lactose, this
strain cannot grow due to the repression of dapD expression by the Lacl repressor
protein binding to lacO/P. Transformation with a high copy number plasmid
containing the lac operator (/acO) effectively induces dapD expression by titrating
Lacl from the operator. Regulation of the essential gene ensures the growth of
bacteria and maintenance of recombinant plasmids containing lacO and an origin
of replication (Williams et al, Nucleic Acids Res. 1998 May 1;26(9):2120-4 ;
Cranenburgh et al., Nucleic Acids Res. 2001 Mar 1;29(5):E26 ; Cranenburgh et al.,
J Mol Microbiol Biotechnol. 2004;7(4):197-203).

An expression plasmid, pORT-RDD, has been designed which encodes the

RDD gene. More specifically, an expression cassette containing the RDD gene
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operator/pronoter (lacO P). In the absence of an
i nducer such as lactose, this strain cannot grow due
wo o008her4sepr essi on of dapD exgression by the LBCI/EP2008/052691
repressor protein binding to lacqg/P. Transformation
with a high copy nunber plasmd containing the |ac

driy PR AR s S RGO kB MeSRasITedl ik ORI aCHY, ie.
a Wtblagm&?%n%mgbé tsiﬂsn%r&wy&fc RBALRULIGe a;f}g%,ter (CMV-

mal nt enance of reconbi nant plasmds contal ni ng
intrend\ ) aither RBIDh ezprassjun casseatte (SWHUs anderethealconh:bk:béiﬂme strong

b, El Bt o A A e o
7(4) ? Qw?&%aﬁw{a%n'\@bngﬁ qfffébé@éU&‘&tgp?@@T B@%g;blasmd is

expression plasmd, pOR
showein 8& A& Rhi ch encodes the RDD gene. Mre

RO Bt i VAR ERS L Rh e REEET oieFH oRLIgRAr S arauence
entding @ bripHrooPa ﬂgﬁﬁégﬁ%mdln of aan&R3Fgitin, R asd@rilative thereof,

cont al ni ng a Str ong eukaryot Ic constitutive pr onot er
whe@iwisaid segyencens immmtasprderstherranies ef the stsonthagomegalovirus

CMQ@%?%B[% control of the strong cytonegal ovirus (CW)

And pl aced upstream of the bovine growth

horn‘Drmrl(j(h,ﬂ%'b el p@RENydlasinih reagnedntaifihe sequmee e@utodmg a
ORT-RDD plasmd is, shown in SEQ‘ID NO. 2. Thus, the
d'Siﬂjﬁ%ﬁ'ﬂ ﬂeﬁ‘at"épéﬂ’@s%artg@'% O SRIUPNGES L NG hpha vgriant thereof in

whi %‘?é‘&rem%?é‘h%l‘?e%tlééé a%esa?@éﬂtuféfd %ﬁ%&,‘ IS@d‘%rﬂ‘B’@QWB NO: 1

a netargidin, rivative’ thereof, wherein sai
ande/qhuehdeas at ierwbr&Oe% sedeencd aderdity math 6£Q H NOr dlngnd which

cytone Vi rus ti,cul ar
retBéQT ggl dt%d?ﬁgg/mlegﬂﬁﬁg? E(ﬁ%l ocggﬁ‘r E%tﬂnngar’gj/or |nh|b|t|on of
an%(b)@éﬁéﬁgr/h DitidoarRd/Br pf vivgt ar gi di n of sequence SEQ I D
r 1 or a variant thereof in which one or nore

nuch@mlmidaafeths uanitiontredy cadidnia "gertéoéad disinieggR@omain of
and V\,hl ch has, at | east i, dent i
PO, Pl s ehsa T pirtetea e IO GhiGT Y bY called
otHelﬁ\hIsfél tirggeenthe bf QilSlﬁt@ghnpd@khbfrﬁbatmét@r@GW fétains the biological
inhibition of angi ogenesis in vitro and/or in viv

actily of adieh bypef Pioy dRbibdieRY engethglial get p@rpltlfer@mora and/or
RIS AR o) SUTF'SC. oL 8 B PUEA e bissmi
containing a sequence encoding disintegrin domain of metargidin (RDD) may have
the sequence shown in SEQ ID NO:2.

Said plasmid, also called pORT-RDD plasmid, may be produced according
to any suitable method, in particular recombinant DNA technology. For instance,
the pORT-RDD plasmid may be amplified in a suitable host cell, such as a
bacterial host cell, in particular a Escherichia coli bacterium, more specifically a
Escherichia coli engineered to contain an essential chromosomal gene, such as
dapD, under transcriptional control of the lac operator/promoter (lacO/P).

Furthermore, the pORT-RDD plasmid is an expression plasmid which
makes it possible to express the RDD peptide when transfected into a suitable

host cell, for instance a mammalian host cell, in particular a tumor cell.
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otherwi se "fragnent") of disintegrin domain of
nmetargidin retains the biological activity of wild
Wo ye/1RBE2 e. g. inhibition of gendothelial cellPCT/EP2008/052691
proliferation and/or inhibition of angiogenesis in
vitro and/or in v/Vo.ln particular, the plasrrid

et RGT DR IV LD VIoRS & A g Ri o, M QT -RDD

pIa@Qh@ Tﬁé't@rrﬁ' 78t Gell'ahfdungabhg @eﬂ@ar@@rﬁiﬁrﬁ‘l that " ¥elected,

produced according to any suitable net
qua‘retd clraasformedntgroaint mse@chhohag@ulared innengnw@y, for the
1N a

prq@g 'BQ&-F a SD[%Eﬁgﬂn%eg]og tﬂa(ﬁeﬂr fozg )ﬁ'giﬂel(eegg? |amﬁ)lﬁ|cia{igrplb?/ the cell of

pOPT- RIEIDJb%Tsrrﬁd Escibe tHeckgressibh oH’ﬂDpre%mie BYItRe cell.
specifically a Escherichia coli_en ﬁl neered to contain

an EXyém o e biiiesortien gERPRTs RasgHe M) thenbest cell may be

peliré ac% gypgbgrﬁérég%gi: én@thtﬁci w%h%ol@?r&t ogklﬁéa"mtt%e art, e.g.

trapsiprios| elegttamratibmhinsibroimketon,t tramsdublion,t ek x fustss, DEAE
t he RDD peptide when transfected jnto a suitabhl e host
dextean. caim; Rasphake ar%mﬁaﬁpnawﬁ%%@ 9gag19un; fAr lipofection.

par t vgg' eftidd THindreblovkuss ?n&g'b&égg&rﬁbe pORT-RDD

provi a host ce ranstorne vvlth
pIaph&d;rrMJchThmthad nedhhritesc 8id stemsanenaatyng:eif lcubiiringya host cell

an| 1S d, . nodi fied, transforne
wags Baedop i asaid RORTIRBE! aidhitin 2, bhaECS(G fhie PORT-RDD
plaﬁﬁﬁg%ﬂ%&flttﬁeé%%iéél%e by the cell, for exanple the
anplification by the cell of pORT- RDD pl asm d, or for

t heFex predigiing aod &Dplifyéng PQRDREBeplasmid, e mayobermade in

paliBler i SRR Al ﬂ&w‘%%' "SI RRST e 1B Gl Bran et al.
(NlcieienAbidsoRes sRODH ellar M ;29(&):826), Eedstraingntfa@cddndin the dapD
el ectroporat| on, mcroinjecti on " transduction, cell

chroesemalgete Heser e, ceniraliafihpHas smeraioppeameler al hese strains
are#‘ﬁ\?? E%Jrlé?l b?ow L@lo r%%fag&fr&%t 'T?%J‘nsfgnﬁ%% %}]SSPE%%‘_mwe readily

isofdtes =ind, prmbagdted&idmadseaurﬂeweslturbd usiaapedmomsupplbn@nted with
IP%HI r| n Qf?rsetgﬁléﬁlﬁg o{ag pe ﬁ o Q gﬁrlé@%%i_n%@gts can grow on
e
par pORII- RDEpraEsmdenaycheareadily pBbtlucestt bwithes oae skilled in the art,
forqﬁgt%rnlcg br}/ocC’Ta"%lrr]m(ge;ngrlmJ ' rE)roeprlaafe culture medium, such as LB medium
(i.e. peptone 10 g/l, yeast extract 5 g/l, NaCl 5 g/l), with a transformed ORT-strain
and culturing. On a laboratory scale, this may be performed in conventional
laboratory flask by incubating at 37°C, preferably with shaking (for instance 200
rom).
pORT-RDD plasmid may also be produced on a larger scale in a
fermenter. Advantageously, a fermentation may be carried out according to the
protocol described by Varley et al. (Bioseparation. 1999;8(1-5):209-17), or
according to a adaptation thereof. A suitable culture medium for performing
fermentation contains KH,PO4 3 g/l, Na,HPO,4 6 g/l, NaCl 0.5 g/l, polypropylene

glycol MW 2025g 0.2%, trace element solution, CaCl,.2H,0 0.03 g/l, FeS0O4.7H,0O
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(Nucleic Acids Res. 2001 Mar 1;29(5):E26), i.e.
strains that contain the dapD chronosonal gene under

wo bwsaensr ol of the |ac operator/ pronoter. TheBEI/EP2008/052691
strains are avail able by Cobra Bi o-manufacturi ng.
Transfornmed host cells nay be readily isolated and

G Oisnad GBErS pt8 Rlch Orthalc utbrmi, Pabkihntegfecydiine 12
mg‘;‘lapﬂ)e e P8y YulthénehbRIpIRBL BeSBRID O, %@é’tB’extract 20 g/,

dium by repressor titration selection.
Nldh a‘é@ndlomﬂ/ Wycerohdid Vo. pAImruabwelbwetplmem@@kemre@t i(NH4)2SO4

and oficBfel el e Ba RBATUES Mg e e B DR SR s fhentation is

predétably eagtedestitr AC87€, PH 6.8\akh Gissdll bd MygRnasetpoint 50% of air
transfornmed ORT-strain and culturing. On a | aboratory

satgieatiaf. this may be perforned in conventional

! ab?hﬁur%r a \}e%%( gé(n (‘dg'ﬂ%%@l: %@n\:grlﬁ‘fg&é?%B%ﬁ%r @%‘;"n@%ﬂ’sﬁ&élh pellets

shaking (tor Tns

madl then Ive fpszetaedisionediat AM0JE besoral gurificatioher ment er .
Advant a eously, a fermentation may be carried out

acc bP@ichgIcePliaieaprropsais Mediad phimipa\he RYRERRP plasmid is
w.tﬁﬁ'tﬁé%ﬁ’é{n%w Syl 69@1% %ﬂed éérséﬁ? 17), or according to

aptatlont ereo sul tabl e cul ture nedium for
per Poafaratdy periinatioat ey becadhaeves b{HETRCE ePs @f | (a)NalR&liP@lysis of

Bl P A G0 e 0 o
@@/pmll ontddn‘éeﬁﬁ'éﬁb@ @% |(9H baﬁ?@ve%%s@ a'5nd size

g/l,” vitam n sol tetracycline 1

exmaibnmhmafqgfaMesmﬁJﬁ) ﬁlé“apelplt oneI 2 g/I | geast/
t t B %, .
a1 DpRre ol s VRS Tt @aviodd, ¥ TRfepseCarhivging PORT-

RDI pRehad whdh b@mbﬁ§e§ﬂ’(§ $t@p@l¢ahyustm@ ef:t he fernentation
vessel . Fernentation is &ge erabl carried out at 370

pH 8) SUl{HEIRY @i Rasscek iraps @wdéfértfp eROBIoRBP Rippmid;
T L e s
andcktpuriégingtsaid QOREBRDE nﬂasmfd bat(i) oaikal'lﬁlflysisabf:euh)[ﬂred host
Pl aamGe TR i (1A HAREIEE AhaPgSaiag Srettionhdiaidnipacexchange
gfg;gr&o {(?ﬁ]ﬁgcgré}%)ﬁaRHzeE?ﬁcfgdtt%@llpWaﬁﬁ'a@&h' Ve doRYalihGeverse
phase and size exclusion chromatographies, and (vi) filtration.
The invention also relates to a method of purifying pORT-RDD plasmid from
a transformed host cell, which method comprises the steps of : (a) alkaline lysis of
host cells followed by a neutralization; (b) mesh bag filtration; (¢) anion exchange
chromatography; (d) concentration; (e) ion-pair reverse phase and size exclusion
chromatographies, and (f) filtration.
A method of production and/or purification of pPORT-RDD plasmid is further
detailed in the following Example 1.
Where the host cell is a mammalian cell, the invention further provides a
method of in vitro or in vivo expressing RDD peptide in a cell, which comprises

transforming said cell with pORT-RDD plasmid, whereby the RDD peptide (or
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cultured host cells followed by a neutralization; (b)
mesh bag filtration; (c) anion exchange

wae boostretsenr aphy; (d) concentrgtion; (e) ion-paPCT/EP2008/052691
reverse phase and size excl usion chromat ographi es, and
(f) filtration. Accordingly, the invention further

AR sires T e revarpBneBhaRB! RelRe) &y eAirecsachdt ankosell The
mahShnblidh e@wfsqwﬂ%qindméﬂhmﬁop&ﬁ RDD pl asmi d; b)

recovering the pORT-RDD plasmd fromthe cul tured host
cel Expre&s@ncpf mﬂe |RI9IDnge|@ta:Iaj rrm%ﬁrndzummllcatsm dn gitugtipns where
al kal i ne SI S
anloS By FolyFLR. & o8 ARG e Brencer, Fushegmore. the
mv@hﬁﬁ?@ﬂﬁﬁ/ecﬂlﬁ@(ﬂﬁc%}jl Ridmordtiated that the RDD peptide exhibits direct
concentration/diafiltration; (v) ion-pair reverse

antimasalaelivily 78 Vs || D Pasicuba ddﬁ%@e@bﬁeg@nsbrﬁtpd( {hay the pORT-
I I tign e t
RO, PSS oS BV el p R algh The el P Bfarma celi
transfectedwitic therplaborid cmmapsm: dphslicatieps ard furtheadetailed below.
al kaline lysis of host cells followed by a
neutralization; (b) nesh bag filtration; (c) anion
WQ/%gﬁﬁeﬁgf Wé’hafggl)ef&gﬁ&ﬁ Brb@PﬁRDd Blasmid batches
lon-p vers ase and size exclusion
chrAntngdamasedevelodecﬂ foy fhd inveniara. toAassﬁyhod o, potency of

pORPRID i d8 ol o' 6312635, Ry cBRanis o 1hoTHAE pRlgncy of

var@sd bafhlesi & BOREIRBID daskeib! Theh@veE th@N pfdlidéean in vitro
provides a nethod of in vitro or in vivo expressing

MDD p@iotas@eym apQBﬂRDWhlpiasm@npnhlbégryt rRaten@y ndmgtumor  cell

e R Wit BT B Y f EOh el Bhant RoD pept i de)

i s gxpreprRilihg stbeobtliént cinere@sm@buradr €all-lind s 10
particular a tunor cell. Expression of the RDD pepti de

mayPi i ndtrappering itoe el eyliures ifnstepne) seangyanity increasing
rr@) # bfé( b‘m‘ ﬁgﬁ? p|d“s%§atc%8rd| fo fH%%é‘é‘ﬁt?oﬂ br QAL Eontrol ;

i nven unexpect e
denohst raul&mrigh‘ehb tréves fefied pegisi cuf&stepfb hurtdiardldnelcttons which are

%%%Eﬁ{ﬂ%pfé%%é%ué%gmv' S lscteenpige Wb 46 Benbpie
tumgy celdr BEEhI h&HRLIAN gwlﬁ Urteshsilctag! gwmlaasm.d

transfected V\nththepasm erapeuti c applications
determirfing ttherpateertiagedobhalinviving cells as compared with the number of

cells in the cell culture provided in step a) which was submitted to transfection with
said particular amount of pPORT-RDD plasmid ;

e) for the cells transfected with the control, determining the percentage
of surviving cells as compared with the number of cells in the cell culture provided
in step a) which was submitted to transfection with said control ;
whereby pORT-RDD plasmid is determined as having inhibitory potency if the
percentage of surviving cells calculated in step d) is lower than the percentage of
surviving cells calculated in step e).

The tumor cell line which may be used according to the method of the
invention may be in particular a melanoma cell line, such as B16F10 cells, C9

cells, or 451 Lu cells.
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In vitro potency assay for the characterization of

pORT- RDD pl asm d batches A nethod was devel oped by the
WO poo8no@ss to assay, in vitrog potency of pORTPEDEP2008/052691

plasmd, in order to be able to conpare or nornalize

potency of various batches of pORT-RDD pI asrri d. The

ntion thus owd an in vitro net 0 yin
Rt A8 bl b Rt Calonsh sy PR e 5B B coMuency,
mdPé Odrefe‘?é@IS/' S50, Chbo HRBREY SSébIc%ﬁﬂ%t@tpéulﬁR%'o?té mmef cell-line
provi di ng sub-confluent cultures of a tunor

mac\/ebe prepased foy) instaneefacseeding H60081B16RIIG aeliss 06130808KC9 cells,

or IR Tullatie W B RERERBBICTERS, *w " cont rol

;  CHORI-RDD WEEashh@|ﬁdréé‘§ﬁ§%mrﬁ§wrﬁcrpfna§'tkﬁpu§éd fordRInsfection
condltl ons ich are suitable to obtain proliferation

capfeadity ke dptermingts by dhe gkilpd Hn the atlo ror d1stanep, araeunts ranging
froﬁ]aﬁhl RAbY iy e[%R"f“ﬁ’BBt 86ndid %f}f B&tlf‘s%ppt@'?ﬁ Bt 15000 B16F10

asmd, d NI gt R per cent age of surviving ce

cela§ ommoaoe:da mnsmnmoumtu@en@el s in the cell
ovided in ste whi ch was subm tted. t

| .
ﬂja E% Z@tl%r(?;ﬂnv\ﬂ’tf‘?]t@aﬁ%cﬁ‘a'?zm%p%ﬂmgf’ﬂy@ﬁ't yolf'pcﬁc@ﬁ"ﬁq?lﬁﬁ instance
usi@é‘ﬁ fﬁcta&fﬁb M%nﬁhﬁu%"@l hegtrﬁ&kefetdtbyl l'?f?/ltr

ermning en age of surviving eI l's

as o mestho t &f tHeelrﬂ/@i’liﬁelh th‘e ¢edriteoll rohbistsc & lthe transfection
culture provided in step a) ch was submtted to
MixtpEg Which Boteed ?We%'ﬁé t@dfﬁr}sifﬁd thmﬂew hplBRTVEKAY amounts of

p%@ﬁp@e[?gla%nﬂ&t?ﬁ Br%jola}édggﬂ/&?fﬁ Qﬁ‘yp i, potency if

entage of survivin S ca ted in step
d) T=arstewtiont may behéypicallyecardge oot bywmubahrrgg celld st 37C, 5 %

|l ated i.n The t i ch

Cialgiindbhte i hEbisn pebmuise gioding st ahines anEapgents for

Ilpch‘@c’dldh péﬂd 'eﬂHeﬁho%IH?ﬂnﬂﬂW qebhtrdl),N6h vary aﬁqo%niéial plasmid
C9 cells, or 451 Lu cells.Preferably, the

DNAIIture of turmr cell lineis prow ded at 50-80 %

SuncebR AT efiPeT sElsBRal i d « Sfoble Ry e @ medium

supssriag eell ggcbw’dhf)%t 3neE 598 Gesdone. 915"QQ6 1@01I€5cﬁjrso?tfe$éﬂably for 96
or 30000 cells, or 30000 451 Lu cells per we

howist t i wel | 24 plate. pORT-RDD plasnid increasing
amé@fl%u\‘m{/éﬁns %)éeg’&o”g?%ef 8hd to"f"’M‘ec‘fcﬁﬁlﬁtjin%]qperiod, by any suitable

method known to the skilled in the art, for instance using MTT (3-14,5-
dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide) reagent, or trypan blue.

For the purpose of comparing batches, the determined percentages of cell
survival may be plotted as the percentage surviving cells as a function of the

guantity of plasmid DNA transfected, such as shown on figures 12-14.

Freeze-drying of pORT-RDD plasmid
The invention further provides a method of preparing freeze-dried pORT-
RDD plasmid which comprises the steps consisting of :
a) freezing a solution of pORT-RDD plasmid to from -40 €T to -60T ;
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can readily be determ ned by the skilled in the art.
For instance, anounts ranging fromO0.1 to 2.0 ny
WEORSARDBE2 pl asmi d may be usedjg o transfect 150P01/BPA6$152691
O cells, or 30000 C9 cells or 30000 451 Lu cells. The
rate of in vitro transfection may be i nproved by
[i pg{ ection e usi n L| of ect am ne

d
ol DB ¢ oy & RUkljmafing S24p AT Rt 35 e ensing Me, perature

to AeéhperaAlird brer 5"@3’&?“9@ for BEperféi 90 to QNS irs undBr bhfessure
transfection m xture which i's used otherwi se to

of Z(BQHSB@QMbBI'ﬁe aedls with the varying amounts of

b ok o o enapant PBGaPR LR R R ERe o R cepperature,

préféphakt RR0es!| 4ts2@0 t68 300 pbdrsCUALil tHY PORT-RDB flasmi reaches
hours, in a serumfree medi um contai ni ng e.g. reagents

roqr@ rtennpgat@@t (@R Catitereat 3+ Ontbass a5 Rl tRA hoeet r ol ) |
Y, f
or THEEA% TG ) b 3R Bhy 5o 0mogratre of
pORTnRa‘DDJ goBItipp dioinh PEp o éemperatuta(in @brt&ﬂ@r&%@ﬁ& 40F®Ito -60TC
72 to 120 hours, preferably for 96 hours.

Wit Goma) 6 2 A Boaml A MEHENGRR (AT DR P0E hps: Preferably,
tnePFEEAfly s BblerHAN Ry BMkDRYSL D@ Ski T ed in

I nst ance usli ng
di rrﬁheyéubhmﬁtmg Qte}ol s aréembnhmylbrmedrlmiﬂriﬁm ubars pressure

froggil thyt HEE R et ehtB el APk tapeleeripalalEr ey 2p hours.
sur Yhé@ecﬂﬁdar‘?edrﬁln@;t %%?e%‘iaﬁl?%é?ﬁfrﬁ%@té’tg@o EBE\P@ \étn@0°C for up

cells as a function of the quantity of plasmd
to 20 Anufsect ed, such as shown on fi gures 12- 14.
i on

Fre of ORT- RDD pl m d nven
Fur PR se0feial RlpR AR oiBss., ik, bfy B854 %k jonypprotectant
dun@TtR@Dc@ur%%rrbel tWel frBe@apyinG eMethirl. SAERSdiYNS| id MDRT-RDD
a) freezing a solution of pORT-RDD plasmd to

plarsmﬂnmabob@ foropiateddy azsolytian @mtawgﬂw@@nm a glgicose.

P! O TRGahve 98 S STRPEAUMIELD 107 usgse (et 500
mgholr $hmpdmenaagnseam1e>qorefssélﬂ)®1 t/quBriB)ofrbwrmutol anglucpse solution
ovér:ﬁ%gg/g[%m 31‘ Slgs oY\htlon rlngy eer fa%rdn'gdm a p8&qJ-RDD plasmid
solution, in particular in a solution of pORT-RDD plasmid formulated in 10 mM
Tris, 1 mM EDTA pH 7.5, prior freezing.

Hence, the pORT-RDD plasmid solution submitted to freezing preferably

contains 1.9-2.0 mg/ml mannitol and 4.8-4.9 mg/ml glucose.

Pharmaceutical compositions and therapeutic applications
The invention further provides the use of the pORT-RDD plasmid for the
preparation of a medicament intended for the treatment of tumor.
The invention also relates to the use of the pORT-RDD plasmid for treating
tumors.
It also provided a method of treating tumor which comprises administering a
subject in need thereof with a therapeutically effective amount of pORT-RDD

plasmid.
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preferably at +200, at 200 to 300 nbars, until the

pPpORT- RDD pl asm d reaches roomtenperature (+200), then
W@R003@e7462 mbars for u p to 20;jhours. The freezPCIEB106§052691

may be perfornmed by decreasing the tenperature of

pORT- RDD sol ution from roomtenperature (in particul ar

+200) 10 -4 000 wihi p 1 to. 2 h
B RS  BRoBYEP TS Tt 1M, Saeaineer s Sreaifent means
re\)felﬂﬁnér%ﬂéhﬁgnét ﬁmlblﬁn@echfao?l‘@?eﬁo‘m bP prelEMRRY @I"ié‘rcﬁsorder or

O The SublinmatTn ep Is preferably perforned
corunhtj@m tewhiahsuah tprreﬁmhesmmne eomor© symptorge of sheudisorder or
co ﬁn at + 10 (tab le tenperature) for 12 hours. The

% %%dary drying is preferably perforned at 50 nbars,

at “Reapautioany teffedfivéd aicuntfdaranhage ansdohts ERBBIOlo produce

and gl ucose may be used as cryoprotectant during the
bee@lmger%ults,h@aﬂw@ibf with iegraet E:b@ansa@rcb'eatrn@mty intthe recipient

sut@gciral ni ng mannl trﬁ?yandlﬁﬁé%hg{e‘?@d% %gf’%ﬁ/@ ga%hgf published

literatore, tbyl coraiu clieg ingitnal t)es&m? By éorgluctingenéiaboh® Stuaiganin)healthy
(the percentages are expressed in volune of nannitol
eXW”@PW@b@@'%?UtI on over the volune of plasmd

sol yti b p [

in ggru?'l%éu a§|n| ﬁné;f’égﬁfu“ é)Ct ot%?%@sﬁgrﬁgs Sﬁgh% &lodent, a
feliher endaatred and &l Primigtel rF?referabllyM Eifjacipatcordingdoitioe invention is a
hu freezing. Hence, the pORT-RDD plasm d sol ution

Ud@Bmitted to freezing preferably contains 1.9-2.0

Y/ 8ncEBRDD % 88 HhsBadti-AnggehicIbERRSE therapy with pORT-RDD
Phar maceuti cal conpositions and therapéutic

plagpydl i oay i g appdcatioreiin ivast fvariehe of mangede ancheays grexent the

pa%%iqe"?ﬁiﬂwor n‘%oeé'gd'gtéj t%$ Q'}r?é'?&}tg’gzlt?ﬁ;arﬂtrleg‘?n”ﬂﬂ%PCC"FH%”CG and/or

deVdlgpmenobf Mesastasdates to the use of the pORT- RDD
plasmd for treating tunors. It also provided a nethod

of Ap@%rﬁmgtq theoinveRtiem herigMosdgan e ans {EPem$-@ a primary or

LY B I IR A e BERGPERE, bbb .
Indeled, iinoreasingreviddreet mdindtdés dedti angdiogene'sis ewmpnay& an important

ans
rolg?n hematologic malignancies (Dong et al., Crit Rev Oncol Hematol. 2006 Dec

21). Examples of solid or soft tumor include bladder, breast, bone, brain, cervical,
colorectal, endometrial, kidney, liver, lung, nervous system, ovarian, prostate,
testicular, thyroid, uterus, and skin cancer, especially melanoma. Hematologic
malignancies include for instance acute or chronic leukaemias, such as acute
myeloid leukaemia, acute lymphoblastic leukaemia, chronic myeloid leukaemia, or
chronic lymphocytic leukaemia; Ilymphoma; multiple myeloma; and
myelodysplastic syndromes.

According to an embodiment, the medicament, the plasmid or the method of
treatment according to the invention is intended for the prevention and/or
treatment of a metastatic tumor.

While it is possible for the pORT-RDD plasmid to be administered alone, it

is preferable to present pORT-RDD as pharmaceutical composition.
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reversing, alleviating, inhibiting the progress of, or
preventing the disorder or condition to which such
WO esosneqapd i es, or one or norepsynptons of suchpdi/BP0d€052691
or condition. "Therapeutically effective anbunts” are
those amounts effective to produce beneficial results,
i cul ar with res cer treatnent, _.in the

PecHante: ¥ antioS i tern droL0Ray an@MAERRIIGAH cOmposition

cor‘#u%h&rn@ RRdo ORTLRDIDE Y dathil hBg 8wt ivatied ;5Hér?rfa%"eﬂh§all3}0¥cceptable
conducting in vitro tests or by conducting metabol’ic

caiendi es i n heal t hy experl ment al animals. As used

her te S ect,” denot na L...such as a_ ..
FoaBhrusa Pelehetes i onerERGUEC: ARRepiet AR, Bfhymatical

varfation] @efed¥c el thePdefd? toh€ompusinbhd nvétsiclas hoamiers, %lmfe‘i‘lts and
RDD peptide has anti-angi ogenic activity thera

reggerts. RD Yessinterchangeahy aagmeupt%ﬁqr@rﬁhatnth@a@atam){s ars capable
of %fdn‘l"ﬂ[&ﬁ% i3n a[%d poq{ %V%ﬂbjetclp%lmﬁaﬁ% g ocid{ﬁ"% SFldn%eswable
e reven

Cl rcuPatlon 1. € ccurrence

physidibgicat! esffd ote netrvh @fs netssd asl&&me%quaﬁtmtg uprset r@nd the like.
| nventl on, the tunor nay be any tunor,
Susab mf@ém@pﬁet'%‘wcest parrtqﬁ%now '%‘F% aff; '§§'H€e bUt are not

|Img§|836 s%rrllé‘vsfb%ﬁms%lllﬁ (Iilu%gé 98&ktfose, 'o?d&ﬁ%r?d RO RRSsNBarriers

ence 1 ndicates angi'ogenesi $ al so plays an
méynipolutarauxil@ire agantsemnawlmmlbnut mek iigrteddbedilddisgstabilizers (i.e.,
Rev

mat
SUGATSLAT GTHIRG AHAS); BHoETY e S A Gge Nty e STV G agents, pH
buﬁér%d“agér%W/l@éésﬂyC@* HIrRHPAddifELO ®BIdrs @hd thé HREY .

|ver Iung ner vous systen] ovaril an, prostate )
tes'ﬂ'hemermaoaytlmldqomp@m@n caTOpring: EARESRDD plasmid can be

ad RS ERE] o HBYEIR Ty, TS S K ARSI, AiFeEfioneally,
int@fadiendye! ah@adrarisig mtra?aﬂtiélﬁalﬂy’ﬁphﬁt@pﬁéétaﬁcaly intrapleurally,
| eukaem a, chronic nyeloid | eukaem a, or chronic

intrafiashReat i clntréURﬁ@hﬁ a;infrgvisRaive; Immva@nallmewem{ly, aﬁaplcally,
G OE5P Ao BN, ESpe OB, DR ERRE  Eluny,
mugosalhygiimeagevicahdiallyn\ozalty, dopicallyi, Itrbcmﬂgimdfm’rudlrlrgaaerosol injection,
mftﬁ)srlgr\{egotr{tl%ﬂoag%faglon localized perfusion bathing target cells directly or via
a catheter and/or lavage. For example, a pORT-RDD composition of the present
invention may be formulated for parenteral administration, e.g., formulated for
injection via the intravenous, intramuscular or sub-cutaneous routes, though other
routes such aerosol administration may be used. The preparation of an agqueous
composition that contains the pORT-RDD plasmid of the present invention and/or
and additional agent as an active ingredient will be known to those of skill in the art
in light of the present disclosure, as exemplified by Remington's Pharmaceutical
Sciences, 16th Ed. Mack Publishing Company, 1980.

Typically such compositions are prepared as injectables either as liquid
solutions or suspensions; solid forms suitable for preparing solutions or
suspensions upon the addition of a liquid prior to injection can also be prepared.
The preparation can also be emulsified. In particular, the pharmaceutical

compositions may be formulated in solid dosage form, for example capsules,
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treatnment of a netastatic tunor. Waile it is possible
for the pORT-RDD plasm d to be adm ni stered alone, it

wo goopnefser abl e to present pORK RDD as phar macertT/ER1008/052691
conposi tion. Hence, the invention further provides a
pharmaceuti cal conposition conprising the pORT-RDD

tatfeffy thifs, ' RONHEEY Pisicbed Bf nuBblen - SRid BEGHaRS  pgutions are
préfé‘?&ﬂ’tb?/b|n€orpﬁfr‘§tlrgj ﬂgT?Fds‘ﬁﬂH |H3£hé%h9i'r‘§d thes@ffin tAe appropriate

refer to conp Ions, vehicles, carriers,
sol@lenw\nths varous éﬂg@ﬁt sthear @gmh@lntSne@mr@aea’cgéaabwmn@s required,
e .mat

follg R FlredelhrelifiaBR, Toie il diBRT Bl g puitably buffered if

neESYANE tArn tIRd  [14aste diluaht ¢|rsﬂhl9§dd?3|r@®| isélon®f foriok Stos kfdttion with
as nausea, dizziness, gastric upset and the lik

sufBigienh SRENG 94 1IHGASE! IThE! PREPaERiaNt gbh@hb/aﬁen@rgrat%mmn@smons

fortéﬂfec?rlﬁjecp% q9%|?33%n?efn?%3%td lv{lﬂér%eﬂ*et 8?? %?%JWS%) as solvent is
water, ‘saline, glucose, 'dextros

engigiontdaoses@anm 'egrremm%yrammpedetranmm | dedivgringenigts concentrations
i ncluding, but not limted to, diluents, stabilizers

Qhe %Ct'VGSQQ&E‘F%thﬁ &M 31 6%@“%@”&%@@?\%“ pgesierigepe |ﬂH{51j to the
oSS, ¢ STLLTANAANY a0 it DUBEERSSLRRRENS gf manutacure
ana‘fwonagar aadmr&seratledcﬂgmmilthecnorttammatmgr@tm nﬁ[amoorganlsms

ExBIRPREI ! R0 4UAL TP IST e, of PPaBard iiReiapls, compositions

include 8l ’PEN@@@'Mtldnn&cﬁﬁé}étﬁi@ af lommntr@ammcEban ¥150mM NaCl,
intraprostaticaly, intrapleurally, intratracheally,

pH7 ¢, mrmyalblqglc sam(zﬁla@b O), intravaginally,

e I rebRaE, il P ERBRLR, oh EPSRATIRAHLRY Ay of the

mdﬂhWWéIIYKndwﬁ rranﬁéla?abdlpwaPMacprsbbw mémbugahbnade the step of
| ocally and/or using aerosol, injection, infusio

brigAgi HAGRSOCIRi8 Lo pQ%'Ezﬁﬁ)Qé&@%E\df\M%h i ﬁartrﬁrmjﬂch constitutes
oné&Hr%Bré: %':Eec‘séén'%ﬁé[rleé\s%"ts VIln Q H%t fcfrfrﬁf‘éjt ofs r%vﬁt%%ared by

exa |on o) f Ssant
uniforwentareh imtyatesy banglmlgatrﬂmi éssncraaoanﬂher aDRT RDD plasmid with
[ ectiQ t he

mnistration, e.qg., formulated for
"qtﬂ'at?%ﬂ’/'éfﬁn% for?‘f‘rh( rdd}%ﬂ%u%{ld GRTED - %Paﬂ"eo%@,d rgﬁ , necessary,
shéJh gg}lge Epgbqjctrout es such aerosol adm nistration rray be
sed. e preparation of an aqueous conposition that
coni hé recttdledpsage RDD It axfnd do@R TR Dp pleserid mmpmltltwm of the
ent, as active.i,ngredi

prq%i%?m/ ?'{3’5%@%83@% g}&r?aﬁgggggpnglk?gqn{%ﬁprtzplcgngﬁtraqlon to a subject can
be determined by physical and physiological factors such as body weight, tumor
volume, severity of condition, idiopathy of the subject and on the route of
administration. With these considerations in mind, the dosage of a lipid
composition for a particular subject and/or course of treatment can readily be
determined.

Treatment may vary depending upon the subject treated and the particular
mode of administration. For example, in the invention the dose range of pORT-
RDD plasmid may be about 0.05 mg/kg body weight to about 500 mg/kg body
weight. The term "body weight" is applicable when an animal is being treated.

When isolated cells are being treated, "body weight" as used herein should read to
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in light of the present disclosure, as exenplified by

Rem ngton's Pharmaceutical Sciences, 16th Ed. Mck
worikitelasng Conpany, 1980. Tyjpj cally such conppSI/EPNS052691

are prepared as injectables either as liquid solutions

or suspensions; solid forns sui table for preparing

mesfh ol GairireBlT o Renfern SBtevaenpamey Sangedto adbly o botn
isoRite@ e tdnNafiaRl &eatnbst. FIOWeIdr] ﬁ@se il sRﬁ'Ir\R/iII%Eéénlzé tﬂl‘ife utility

phar maceuti cal conpositions may be fornulated in solid
of dosaigty bodasade rangearfpt exara]plmlCe@S tnagfkgtb@dypwelgbt to 300 mg/kg

owder agees .or, gran teri ectal
oofP 9 O L ATRS PGt 15,09, Bbina oY REGR.0 moo ooy
weldht tb%lnﬁ@/ﬂ%amwnweighty her e HPkd aioayswbgﬁﬁtto wig Png/kg body
vari ous of e ot her |ngred| ents enunerated above,
wergétﬁuAr rrgferresl degege pggiman mea/db%tb@iiweerzéﬂ Gnd 1rrﬁm/k@l body Of
UI [ I nec
Co%rjr?g’ t ﬂe@&ggﬁ%%lléggn f(lg")lr(Ié BgQﬁder ed" so?égr%e e Séﬁ)\?erer these
points inpBot éxpected o Hef bfi gseeint tisalinveation. @helcscpeechdtse level for
prepar atl on of Nhi ggjl y concentrat ed conTp03| tions for

anyiRastieuianseRiech Vil Sepead ween enpprEeof faciere ingliding the body
weg(ht%gef“aﬁ REAI ntseksd?éiv'tﬁ*ﬁé’gﬁr?d trBufee%fl édr'nfhlstratlon rates of
rapi penetratlon el1vering high
absmmbentami enaetioh, t:bmbanatlomewagemther tdougs smdl theaseeerity of the
I'%[eco 05|kt)|on be sterile, be fluid to the
pa ﬁ%\r @89 re?\}‘? ‘ngabi l ity exists, stable under
the conditions of manufacture and storage, and
preserved agai nst the contam nati nﬁ] action of

m cAomrs;At@b o@@ﬁ}ﬂ@b&in'@ﬂraéppr@‘p '%p@%BREHhtmasmid may be

o5l 51 BRI LD SBAPRIFALAZTB LB 1R o

dirdStOdIiMa! of pltie 5p|a@|‘n|@hb§1 dhjegtién SGﬁld:f’@lﬁJH@ﬁbn 0. &é@troporatlon
The formul ati ons, can be prepared in unit dosage form

eleg{roliaysisr. iehiietiono galoen IPhesahAte; precipiatien, ‘éﬁ'ng DEAE-dextran
th
fol BURL35 ooy B it sl o8 (BBo . ipoBie, mediated

tram@ﬁechorm,onseodpttrbrersledlmeed)r trmfséecamessnrcyopmmoem ebombardment,

ene al. the for tio r epar ed uni f or,
ag%ﬁ‘ﬂ? Wit rdicany cadi C[%f'a%rﬁ :}’5%86@% atest réﬂs‘}fgﬁgamﬁfﬂ%ﬁ(’p'%ts
deﬁké&mrﬁlnmbﬁtt%ﬂobﬁwléie&@N]A%r Jridhg! dorithiMh o?@béﬁjmethods

carriers or and then ‘necessary, shapingt
Prep‘etahlmtpORlTeQB& lmasrdmlsmgeadmmua’ﬁeredf by plERIFoRBDs er, as further

degcr%ed belcorrp05| tion of the

Electrotransfer protocol

The pORT-RDD plasmid was successfully administered by intratumoral or
intramuscular electrotransfer to mice with subcutaneous tumors. Hence, the
invention relates to the use of pORT-RDD plasmid for the treatment of tumors by
electrotransfer, in particular by intratumoral and/or intramuscular electrotransfer.

The invention further provides the use of the pORT-RDD plasmid for the
preparation of a medicament intended to be electrotransferred in vivo into tumor
cells. The invention also relates to the use of the pORT-RDD plasmid for

electrotransfer in vivo into tumor cells.
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present invention (and/or an additional agent) for
admnistration to a subject can be determ ned by
w@bosileab2 and physi ol ogi cal fgctors such as bORYT/EP2008/052691
wei ght, tunor volume, severity of condition, idiopathy
of the subj ect and on the route of adm nistration.
dos

1 T at BR B s Binistrest Mav /i Flesiiof ansateg) acording to any

suiEaBIE $eetRbd khe@hTR ke gAN readily be determ ned.
Treatment may vary dependi ng upon the subject treated

andAdh@ntpge@lusdw atleoteleansferadnapi der aerionmegoraccording to the

. t th :
ripaTReGerge b begBi et hefecd 2BBUARE R o BeBlaEReor
500ABESehP eslthigepraidcol TR bRIsAid berdyhatrdghént IsScontacted with
appl i cabl e when an ani mal i s bej ng treated.

Vihe
tumerPranegciesiells aaddhe &imgr oF Bwseg, is' emisrca/{}m%mulat@sﬂ as follows:

#_ﬁgd t gregnﬁtls? gﬁfﬁog{ %a%ﬁ?ﬂea@@%gf S\g@ VSFE%%? &ﬁ\/gtﬁglo; ﬁtrength of

i sol at edbetdena20D aner@DOtvroﬁaﬁcrrent However, those of
skill will recognl ze the ut | I|t¥ of a variet

of.

dosage rﬁ%j@ #Eth exsinplee putseos’ kgmkyoieas (hei)ghgldigirength of

300 ng/ k

ng/ kg bogy wel gﬁg é;HS]( 220(b ﬁ@é{h% \/\glygpﬁét %Q%té\%%n 300 and

body wei 360§ msor 0.5 ng/ kg body weight to 10 ng/kg

bOd %ﬁ;l grtpfjﬁl/ L&%)%%%ct%cgsalg the t%:mnq?gport I%dgélgvﬁgm a few
seé}frﬁiseiéﬁ"m' F?‘ﬁr)bte@ng gaﬂbbnqoﬁﬁgeahd“ébﬁw@t%@ bBﬁ)‘iS EP@I)WF@ the HV

is al so expected t0 be of use in the invention. The

pulsgéi fi c dose |evel for any particul ar subject wll

dep nd Lgsgcﬂ lgﬁtggt% 2 E‘i&tegffrrépf,ynﬁérﬁcgrinﬂ%ﬂd?r{‘ﬁmggfje%fwhich are

ac@éﬁ’silblestb_rﬂie @[@ctr’b&bﬂﬁe@felé&&ﬁﬂd@,ii@ rd08cles catetheOBurface of the
conbi nation with other drugs and the severity of the

bo @érti cul ar cancer being treated. Any suitable node of

S Péani R@R p 1.0 e d
thg*rﬂ%eblssw (I‘Pe %& b?h a Tﬁ uché&rg?ﬁogﬁs%%ﬂgl 8@(2& H{%/atumoral
injestienn tiroughidysterhic atiminddtradieni (eeg.yinoavemmuspbasiedatigrial route)
injection, mc ection electroporﬁtlo

n
or ethec,tPP'&? HsPl cut#ggoyw%mnﬁrat@g} dnirampssylsRainisction of the
Ia% n%h; 1L,98d té‘%bﬁ‘t%cpﬁr%Ep@@r’ﬁﬁd'@ﬁhft%gPWP% ¥le cells.

ene glycol, direct sonic posone
rredIrapantilcuInaa,ntslﬁmtoronuswleélepue maede @ﬂ@;ﬂrucalbfrsifrmdate@hﬂrst with
at rIréacslct c? eon%Fstel lo? bW?epdT%prehgth of between 400 and 2000 volts/cm,
preferably between 600 and 2000, preferably of between 800 and 1600 volts/cm,
more preferably of between 900 and 1200, typically about 1000 volts/cm. The HV
pulse may have a duration of between 10 and 1000 us, preferably of between 50
and 200 us, typically about 100 ps.

There may be several HV pulses, i.e. from 2 to 10 HV pulses having the
specifications disclosed therein. It is more convenient in this case to have identical
HV pulses. The frequency of HV pulses may be 1 Hz. However, a single HV pulse
as disclosed above is sufficient to permeabilize the cell membrane. Therefore, in

the preferred embodiment, use is made of a single HV pulse.
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agitation wth silicon carbide fibers, PEG nediated
transformati on of protoplasts,

walemsaceasl on/ i nhi bi ti on-nedi aiged DNA upt ake, OPCEHRP2008/052691
conbi nati on of such nethods. Preferably pORT-RDD
plasm d is adm ni stered by el ectrotransfer, as further

descri bed bel.ow. .El ectrotransfer rot coI

e e fnareuS o Y Pulsinitis bralb@ires sonared Gios an case of
seWral PV BOseSULI3E @nesé rRAdé s idipdIgr BF ©%HoMit Pulses, or of pulses

subcut aneous’ tunors. Hence, the invention relates to

hayihg diféereot dlpemnnsztamdwamlrarunem prefieeatily ehtheesquased type.
| nt BaERIANCIS AR e SIRERS necanBpS Ltk BlisBlala by fielfhgtrength

conglserdfiond Julsé Pier = psovi\des, 0o Jsse 192, t he pORT- RDD
plasm d for the preparation of a nedi canent intended

t o bBeeH¥ctangt L¥nsasednan BE \aeranetedt bitolade @nds thighigg can
ool HERbA R, BeR BP0, 18 5 4 2986 50 bra PR AR A 500 mo anc

100@Ié sprefieraplyabetviedro 50€ ammand st@rssdtypieplpeabout 1000 ms. In a
el ectrot ransferred according to any suitable nmetho

Paicyia arroedimeat.tthergiFane RLBUSNY, @ ShEEINS: SANS P ”?ﬁiy300 ms,
an@ SheCHNPIgTRGE a0l %f}ehgﬁl R BAGRIen 13687 aReHAdD voltsicm,

he i nternati onal patent application /0024
prefen&bd;oobbetxyetao 400 an8AD volts/cmt. he pl asmi d or

e FamoroIe Vo M 5Pt 1ER Fireta il aetran, 108"5hd 200

voIber‘nOV‘éreferaBFyr%‘i‘ petdeat 126a3hdonBoPVbES Rl § pHagg about 140
Vo field strength of between 200 and

voIWCms%@m singledongulger may lsawegaeﬁtwau@“eotbewrvaot)@w 800 ms,

preell e BEl SR B ool A e

mayThe LGDMIQ@fn%i/ Mebhtﬁd@amBWarﬁy thiahsmeequid@e forenayahave a
few seconds to om 30 s and
polﬁrlﬁupggos%ﬁ@rt@a5@5|tpenlg'vt h@swPﬁ@fpg@(Ig) the smgle LV pulse is a

ol LA Y ol 88T PASNSIA ol ApBSRIEEER.Y Por [ o e
el eAtcardesy td ar.emiisdient athet N mUsd hae figfd strength of 140 V/iecm
and lasts 400 ms.
Preferred electrotransfer protocol which may be implemented according to
the invention is :
- HV : 1000-1600 V/cm, 50-200 us, 1 pulse, 1 Hz,
- Pause : between 500 ms and 10 s

- LV =100-200 V/Cm, 300-800 ms, 1 pulse.

Preferably, the following electrotransfer protocol may be used :

- HV =1300 V/cm, 100 us, 1 Hz, 1 pulse

- pause =1 000 ms

- LV =140 V/cm, 400 ms, 1 pulse.

Alternatively, the following electrotransfer protocol may also be used
preferably :

- HV = 1500 V/Cm, 100 us, 1 Hz, 1 pulse
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body. The plasm d may be brought into contact through

direct intratunoral injection, through systemc
wa@dwsno®sr ati on (e.g. intravepous or intra-artBCT/AP2008/052691

route) or by topical or subcutaneous adm nistration.

Intranmuscul ar injection of the plasm d nmay be used to

cont act _ .d with tunor or nuscle cells. In

parti cul Epusg ?@Hbérﬂs muscl e tissue may be electrically

stimul at eq £ ha16t//0Hd, qogtmgeﬁgmsgne pul se of a HV field
strength of between 400 and 2000 volts/cm preferably

bet ween 600 and 2000, preferably of between 800 and
1600 volts/cm nore preferably of between 900 and
1200, typically about 1000 volts/cm The HV pul se may

haveha ifNerionORillohe Retvaenusithtad dn V0 oTehe BOIRSVERG FIgures and
of between 50 and 200 ns, typically about 100 ns .

exameles- nay be several HV puI ses, i.e. from2 to 10 HV
pul ses having the specifications disclosed therein. It
is nore convenient in this case to have identical HV
pul ElBURE®e frequency of HV pul ses may be 1 Hz.
However, a single I—I;(/té)ul se_as di scl osed above is

suf Eiagredss fhe panriRPRTIaCMyerigeMmidnentr ane.

Th t [ de of

a SRR 21 M R DS ITe 1 6 pulse. 11

i s poefeBabthe m@cpfm’\é%b(bupl&mdl n case of several HV

o el ds RasPirgoaatio: ehtuBior drphihSTaaph! 8 Subditaneous

turR&fsadiid %34 d%@,f %ftéphr}fré?umb% S8LPGtRshSrYP8E pé‘mﬂbgééw vectors.
to an enpodi nent he at | east one pul se of

S0sig @rﬁgﬁ|h’$mt§h§ns5& Ltbf1QmM pussénmil ED1500. Q%CNﬁCiLOWn%& were

H\/ d LV I t
inigoipl ankl SRl hishy sitlEs &Ry B, Witk ERROEKERnES hB% 5050 mm®
(desy, O)OMt@fr@br‘ééeh@tfv@&nn&@@olnﬁweaﬂﬁeé@@iosw fdff@écﬁf gﬁiusp (at day 0,
bet ween 500 nms and 10 s, typically about 1000 ns.
POREaCVar= é%@ae mafiral tiﬁ@t%edurmw@xn%{gn%mt @ﬁdw%RIrFéDD n=11

m@re?tg?ﬁydéﬁﬁé O%Bbé%)erm?e gdaa{[tngﬁiggo Lot /thagroup . Stars

stren gtween 3
indmaﬂ:éetaiishgzal@gdn&d:a/mn 400 and 800 volts/cm The si ngl e

200G @ PaIEPAIRPToP! BerAEQOWD GG 86U Subcutaneous
tuniGHst U they Rirgtar |dayabaskr Mtatumoral electrotransfer of pORT-based
vectors. Data represent the tumor volume (mean + SD) for each group. Stars
indicate statistical significance.

Figure 6 displays analysis of tumor volume monitoring in mm?® for small
B16F10 subcutaneous tumors treated by intratumoral electrotransfer of pORT-
based vectors. Tumor volumes were comprised between 33.51 and 65.45 mm? at
day 0. Data represent the tumor volume (mean £ SD) for each group. Dead mice
were excluded of this graph : pPORT1aCMV n=6 and pORT-RDD n=7. There is no
statistical significance.

Figure 7 displays analysis of tumor monitoring expressed in ratio V/VO for
small B16F10 subcutaneous tumors treated by intratumoral electrotransfer of
pORT-based vectors. Tumor volumes were comprised between 33.51 and 65.45

mm?® at day 0. V/VO represents the ration between tumor volume at day 0 and
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volts/cm The single LV pul se may have a duration of

bet ween 300 and 800 ns, preferably of between 350 and
w®Odsmer461 ypi cal |y about 400 yg. The LV pul se PE/ER®OD052691

the same polarity than the HV pul se, or may have a

polarity opposed to that of the HV pulse. Preferably,

ekt Syt D ePFRRAs. PALEI yor @A & SD) Bor each
grc&ﬁg@@a@ﬁﬂbe WER &XCIRIEPBEr thrsgrabhl: HORT A0MV ft6 A8 pORT-RDD

m and lasts 400 ns. Preferred el ectrotransfer
n=pr Btess vldiedie statishigalzignifipdrgeent ed according to the

pul Eorg B oiays Bpan At idRe? e ilo et Slpqhancous tumors
aftdO OntPA0 mdr&imel sttt 1S of 1n(§?@b§iﬂ|g BosésrsbbpRT-ROD |_l\})lasmid.

foll owm ng el ectrotransfer Iprot.oco may be used : - .
Increaston 9peen oAf0@QFT-RDINzplasmid were ipiagsed —into que-esiablished
B1PF'T§ Subdanddi® 488, ’ndle%léltr?ceaﬂetsemé' ¥[§E>I}éd t\Qﬁen tumor

ol F'ow ng electrotlransfer protoc may al so be use

volprefsecambyised Hétwed 530 WEBO ARE® (aay 0).H2atalrepresent the tumor
pul sePause ; 1000 ns LV = 140 V/Cm 400 ns, 1 pul se.
volgfe (MR EIRIN) B BACRHE YRt her il lustrated in view of

| D°EHE DA Rl SLHRBEROTHiP B 1oro
subdutpEausRDINEisatseated By grpeated iistrattmanalpelettrotvdosfers of pORT-
ol 3580, Bt ek B R SR B e Sl e oue (7
Vehfld aE200haRERED AKX A2t SORILRPERIX hoeyl vectors.

Figure 10 shows tumor volume monitoring by ultrasound after a single
intratumoral electrotransfer of 200 ug of pPORT-RDD plasmid.

Figure 11 shows tumor blood vessel monitoring by Doppler-ultrasound after
a single intratumoral electrotransfer of 200ug of pPORT-RDD plasmid.

Figure 12 shows inhibition of B16F10 cell proliferation after transfection with
increasing amounts of pPORT-RDD (BA015-VCC-004) plasmid.

Figure 13 displays the inhibition of C9 cell proliferation after transfection
with increasing amounts of pPORT-RDD (BA015-VCC-004) plasmid.

Figure 14 displays the inhibition of 451Lu cell proliferation after transfection
with increasing amounts of pPORT-RDD (BA015-VCC-004) plasmid.

Figure 15 shows the results of agarose gel analysis of plasmid forms on
non- lyophilized and lyophilised plasmid samples (M : 1Kb DNA ladder marker,
Invitrogen).

Figure 16 shows the results of analysis of C9 melanoma cell proliferation.
Cells were transfected with increasing doses of non-lyophilised (batch 3) and
lyophilised (batch 4) pORT-RDD plasmid following a Lipofectamine plus protocol
(n=4 for each dose). Data represent mean = SD.

Figure 17 shows the results of analysis of 451Lu melanoma cell

proliferation. Cells were transfected with increasing doses of non-lyophilised
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50 ng of plasmd (in 50 M 100M Tris, 1mM EDTA, 0.9%
NaCl, pH 7.5) were injected and electric pul ses were
wappBileds2 when tunor vol unes were > 30 MmB ( dapCOEP2008/052691
Data represent the tunmor volunme (nean SD) for each
group (at day O, p(PTI aCW n= 10 (one natural death

(b RSy ez Lot A POR AT pigamid, Ko gdupotectamine

pIu%fpS?HR)col &= for eBeh ¢B58). ﬁaib'rébﬂe%éht Fle@Rif spance.
Figure 5is a representatlon of tunor growth of B 16F1

0 shistie d8eshews @mehf§18dqf turgort h@umer stontotiagsn ram’der B16F10

subgliti el Linor' Femes i PReimit e afer G idt fipphiised or
lyoghed PBRT-RDD§isshigl, Bladd tsgreseht thiddinbr vanese (rﬁéﬁ%ﬁD) for

di spl ays anal ysis of tunor volune nonitoring in
ea¢prafpml | B 16F1 0 subcut aneous tunors treated by

nt [ n

ITu ﬁ@w l’f@ C{Q’Ig[%@?é t?ﬁﬁroel"r ?é@ eDer?men@z%glg?&g%g)sufgutaneous
tumors ateaty 1By . mfbaMSbanareelentrotrhﬂs%un@fr PpORTRDDMpiasmid and

SD) for each group. Dead nmice were excluded of this

VG@P pata mﬁe@éﬂﬁt%mér XAl "Eﬁf@‘l’e@ébé Si2)for ereh @rowp.no

sta i e r PlRY ¥

of “EURHA, A TS ol o P YR 950 ltancous
tu rBar’saFdatéd dybotiasmueculsr eletnosransieaod gART-RDD plasmidand vehicle

nsfe sed vector Tunor vol uma
frofiutay AR Bisrtintl by 805 ket e Hipoyolfag Grean + D)
for\éycgdqrggﬁesents the ration between tunor volune at day
unor volune at day D. Data represent the tunor
ratio (nmean SD) for each group. Dead m ce were
excl uded of this graph : pORTI aCW n=6 and pORT- RDD
n=7. Stars indicate statistical significance. Figure 8
di seXAMPEES| ysis of tunor growth of B 16F1 O
subcut aneous tunors after_intratunoral electrotransfer
of Examplelypraduetonof p@RTRPPNlasmid. | ncreasing
doses of %g%]r DD plasmd were injected into
pre- est aB B 16F1 0 subcut aneous tunors and
el eCobie BioMsesfastitngiRls edneried émr@(préﬁémﬂeﬁlasmld pORT-

conpri sed between 30 and. 50 mmB (day 0)
ROR neosing RRD ggneriransiationaliydiased @@)vnﬁs@ar@d@fﬁhgr%g,@al peptide

of human urokinase. The coding sequence is under the control of the strong

eukaryotic cytomegalovirus (CMV) promoter and placed upstream of the bovine
growth hormone (bGH) polyadenylation signal.

pORT-RDD has been designed by inserting an gene cassette containing
RDD gene driven by human urokinase secretion signal into Cobra
BioManufacturing’s pORT1aCMV plasmid (map in Figure 1).

The sequence of the gene cassette was as follows:
AAGCTTATGAGAGCCCTGCTGGCGCGCCTGCTTCTCTGCGTCCTGGTCGTG
AGCGACTCCAAAGGCATGGCTGCTTTCTGCGGAAATATGTTTGTGGAGCCGG
GCGAGCAGTGTGACTGTGGCTTCCTGGATGACTGCGTCGATCCCTGCTGTGA
TTCTTTGACCTGCCAGCTGAGGCCAGGTGCACAGTGTGCATCTGACGGACCC
TGTTGTCAAAATTGCCAGCTGCGCCCGTCTGGCTGGCAGTGTCGTCCTACCA
GAGGGGATTGTGACTTGCCTGAATTCTGCCCAGGAGACAGCTCCCAGTGTCC
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Figure 9 displays analysis of tunor volunme nonitoring
in mB for B 16F10 subcut aneous tunors treated by
wo epeatae i ntratunoral el ectrgjransfers of pORIERDEP2008/052691
pl asm d. Data represent the tunor volune (nean SD)
for each group (TE Vehicle n=20 ; pORT-RDD 1X n=1 0 ;

casRPaIRT el e g B AT A RaT TRGA 1 HE, pa (SEQ 1D

NceBgctrotransfer of 200 ng of pORT-ROD pl asm d. Figure
11 shows tunor bl ood vessel nonitoring by .
Dopbliret/l yand 2Xealntestfiction sites rajeeshemwn ainupoldal human urokinase

f | d.
sesgh st B irier e QPR AR A i T Rafes T T er at t op
af t $het§ﬁ1ﬂ$étl%€g!3@é‘ oHiskBtte NHHE PSR ADMYNhave fode@RdigBBIad with

(BAO1 5-VCC-00 lasm d. Figure 13 displays the
levOHH iapdt Xk and ttrg f@gnﬂerﬁs d)'gﬁYGQrtthréﬁtedﬁ?é’fo Fardpdasmig.

[ [ :
ol 2OORIEREE LBt AP cBnlin® B 0Tl b emen i TSty maps i
Figted [2) pn—tumérer@tom@gabvlans imarslizeidanly (@MK) |pwome&sn' mgntron a,
amounts of pORT- RDD (BAO1 5-VCC-004) plasmd, Figu
StVQ'EQ%thf@H‘QtWeth@B§UPtcia%fcaéW\ﬂégoB@ S%Wéﬁgﬁst?%"r%ﬁ growth hormone
n
bcgl:-lg?rﬁ )%ofe‘ﬁkpl’%iloﬂ %ﬁﬁl’ 1 %qPéﬁ%g?qgr sléfé‘?:hbh &8 human RDD
gehevnteotpengantrel gfjthe Hismah ovekibage sesretlbs S(g‘nahnal ysi s

ma_ce rol i ferat Cells were.

Cr aROFIEREI wieh ek dERisignasb b 88 ridell Sgin | PELPRT and
ma(n@?écﬁlh‘re%) W‘dférM%HEHtidnse%ébaDHh ﬁhcp%ﬁﬁ@rﬁhaﬁi@‘ﬂe%nced in
| ow ng a ectam ne plus protocol (n=4 f each

@rwé)urgfmat al. x%&bmtalmba ussd. Figure 17 shows t he
results of analysis of 451 Lu nel anoma cel |
proliferation. Cells were transfected with increasing
doses of non-lyophilised(batch 3) and |yophilised
(batch 4) pORT-RDD plasmd foll owi ng a Lipofectan ne
pI us pr oPOEJI-RDRE-pradsictieach dose) Dat a represent nean

o 1 R P VBt cRy Bark Ut ancous tumor s

t r eAt s dfgrréed gy denolr @tbcE|cﬁCIDHCbt(DRI’ITS(f(RierfBlbﬁfanufacturing, CTL
| yophi lised or |yophilised pORT-RDD plasnid. Data
200 twah esed e rineellateed pne 4nl ofg(.jprlkeoLBera@ﬁlagln&ﬁ) ml sterile

universals. The 5 ml cultures were incubated in a shaking incubator at 200 rpm

and 37C for approximately 16 hours. 2 OD ml samples were minipreped to
confirm the presence of the plasmid. 1 OD ml of a selected culture was then used
to inoculate 25 ml of LB media. This was grown at 37T with shaking at 200 rpm
until it reached an optical density (600 nm) of between 0.8-1.5 OD units. The
cultures were cryopreserved using 20 % v/v glycerol. This was aliquoted into 1 ml

+ 0.2 ml in more than 20 sterile cryovials and stored below -70C.

Genetic stability testing

The structural and segregational stability of the plasmid was evaluated for
greater than 40 cell generations. This was performed by inoculating the same
number of cells (0.10 OD ml) into fresh LB media (5 ml) and sub-culturing at 24

hour intervals. Cultures were incubated in an orbital shaker at 37C and 200 rpm.
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Figure 19 displays tunor volunme nonitoring of B 16F1 O
subcut aneous tunors treated by intranuscul ar

we@bmstioasr ansfer of pORT- RDD pl asm d and vehi cCPET/ERBDS052691
represent the tunor volume (nean SD) for each group.
Fi gure 20 di splays tunor volunme nonitoring of B 16F1 0O

AL 3Pt iR aigiecy Ao priceks 4B PG fleacerad gpg used to

caI@@Dét@tHé@éliéouB]in@QFrhé’Ba g%éhé#éﬁ(or% ) dPdedrepresent the
tunor vol ume (nean or_ each group. EXAMPLES

Exanpl e 1: product' 3| pal RensiiWaetical Derisity et dwpculation
NoCobeell gemeavationset uri ng has gener at ed dn2expr essi on
plasm d, pORTRDD, encoding RDD gene translationally

f used dovvnstream of .the si naI i de of . hunman _
ur oﬁhﬁé’%@s repest %HPW@J@@% 48§eh@§8?r§tﬁ’é‘36@¢t besn a¢hieved.

I
e ey
cerptafqgaﬂlen)drui ihenpBNdnedttraghRTis RDODWoasiipeEp thefiagisedheyminiprep
' ”ScﬁLh‘gﬂgaﬁoﬁez@@%@%?‘e%aedoﬁﬁnfvgn@#uq?’ﬂ?[’%%%fneRdr' 779 Nov
24,5}' 28] Hﬁﬂ%rﬁ%ﬂ@tﬁ é)o p}eg) MB&Rod B 'HH éua&enw An
. asse

e sequence ot 1 he gene Was as
eqéAAITmaTEABRASAIZTE pPOBIZCOGOTC EGCH TSLIbCIUBTEE @@'%’éi@ﬂéded onto

0. %%%%ngm%%F%%@@ aEéTc?Jgr[ciT vely visualised for

sighfs e @HQT@%J@%@%T CTCCGTCGATCCCTGLTGTGA
TICTTT CAGT GTGCATCTGACGGACCC

T@Tmﬂmmm@mamﬂabmw by

CA TGT T GAAT TCTGCCCA GACAGCTCCCAGTGrcecee
o103 RPN E A T A SRICAREAS 545 bp) (SEO 11D

NG 3). Hindlll and Xbal restriction sites are shown in
bol d, human ur oki nase secretion signal is underlined,
and it fganenies evaluafian cs.

The DH1-ORT strain containing pORT-RDD was evaluated at 5 | scale in
FT Applikon 5/7 | fermenter vessels. The complex media and the fermentation
protocol used are those in Varley et al. (Bioseparation. 1999;8(1-5):209-17), with
the following modifications.

The media described by Varley et al. consisted of final concentrations
KH2POy4 3 g/l, NaoHPO4 6 g/l, NaCl 0.5 g/l, polypropylene glycol MW 20259 0.2%,
trace element solution 0.05 % [consisting of CoCl,.6H20 2g/l, CuCl2.2H20 1.9 g/,
HsBOs 1.6 g/l, MnSO4.H,O 1.6 g/l, NazMoO4.2H,O 2 g/l, ZnCl,.7H,O 2 g/,
Fex(S0O4)3.xH0 1g/l, CaCl,.2H,0 1 g/l, and citric acid 60 g/l], CaCl,.2H,0O 0.03 g/,
FeS04.7H2O 0.04 g/l, citric acid 0.02 g/l, MgSO4 0.5 g/l, vitamin solution 5 ml/|
[consisting of biotin 0.6 g/, folic acid 0.04 g/l, pyridoxine-HCI 1.4 g/l, riboflavin 0.42
g/l, pantothenoic acid 5.4 g/l, and niacin 6.1 g/l], tetracycline 12 mg/l, as well as
peptone 2 g/l, yeast extract 20 g/l, (NH4)2S04 10 g/l, and glycerol 2.8 %.

However, the glycerol, phytone peptone, yeast extract and ammonium
sulphate for the linear fed batch fermentation were excluded from the bulk media
and fed into the vessel at a constant feed rate of 60, 40 and 30 ml/hour. The feed

solution is prepared by mixing 100 g Bacto yeast extract, 10 g Phytone, 176.5 g
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The synthetic gene cassette and pORH aCW have been
digested with Hndlll and Xbal and the fragnents

wo p@atieder o create the pORT-RBD pl asm d. pORT-RODEP2008/052691
vector thus contains the following elenments (plasmd
maps in Figure 2): Human cytonegal ovirus

OIVERGora e PRANCAHE chpbBI AN adg et Bed dinepB Hotaan. The
fedf SoMRITRAE iRl opoA pademMiRL! on si gnal, Laco

sequences for selection and human RDD gene under the
conbeoiples femanblysisn werekéallesteds dvoeghout $eyitiate course of the

fer gty SHnRIPAtar A By tticel SRS, g A, FEBregationa
or@lta@&uﬁetlr@tablr@f ah@%vspeémé RRydIr gh et al ., 2001 may

al so be used producti on Production of
r es €A dROGBUR] wgs Psepanednising 200aldsFemntbe Ryeseaselp(Working Cell

Ba3b SR 10 TR MaRP 1 R PAHERE Eubfe. 2769/ Yopet extrect

2.2 G KetPD,, 8.28/I MHREy, 15.64 gniGlgesml)sin rhbaffledi Erlenmeyer shake
cul tures vvere i ncubated in a shaking ipcubator at 200

flagksm HhR) iR9eyEB)S W?o%p%@t@gyaﬁ@m@uv"gh shexing) as @9 gem for
ap ro‘%erﬁ gW W%gﬁ?ﬁquPGa 0 I &g JH@ans%ﬁ%?r‘?oc‘?ﬁ%tEhﬁeSIa/essel.

"asm ected culture was then use
to i nocul ate 25 m of LB nedia. This was grown at 37
E shak at ,.200 rpmuntil it reached an opti cal
den {7¥§/C% RSt between 0.8-1 .5 OD units. The

cul Diers%ﬁ/e‘deb?yg‘érﬁ/ gﬂqeﬁgftyﬁ%ﬁ %ﬁeé‘@ ﬁﬂi %6 rvip¥raAlinkC RicPe -constantly
This was al iquoted in in nore than 20

maosiitered @r@mgkmutéhefqmrﬁammb@wwe 700. Genetic
stability testing The structural and segregati onal
stability of the plasm d was eval uated for greater
t hapafestel | generations. This was perforned by
i nocul ati ng the sane nunber of cells (0.1 0 OO M)
i nt &h ‘PrV@§ﬁe|LBaﬁ§d'l”b€d(E) AP aatngsabaekattisunphigdavitpanains water.

Thgﬁb’wtdrgt\ﬁﬁaéa&&te %ﬁodh‘troe% Y‘Ec,re%trjlfﬂ‘dg Aﬂt%tgdah@ B QLN tp"elhleted by

m At eac our er val,
cemipifugeiondetndsa0) rgri Gor QO)mwaat A suacoaatl REeIB IRtus centrifuge.
cal cul ate the cell doubling time (or generatlon
is

Th@l%ﬁ@é@?ténlwa@f @%”t%ﬁn@a Dé@@?@%@)ta ¢alTege QQ}M afhe cell
pel'lélg %r@ttll]é)mrozen at <- 70C.

Analysis

The optical density (600 nm) was measured throughout the time course of
the fermentation in order to obtain the growth kinetics.

A known amount of cells (i.e. ODgyo x ml) (100 OD ml) were pelleted at
several time intervals along the time course of the fermentation. These samples
were stored at -20°C. The plasmid from these cells was isolated using the Qiagen-
500 Maxi-prep™ kits and protocol, (Qiagen™). The concentration of the pDNA was
calculated by measuring the OD of the DNA at 260 nm. From this, the specific
plasmid yield of the culture was calculated by dividing the pDNA concentration

(ug/ml) by the number of OD ml of the sample. This was done for each
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No. of cell generations = In2 This was repeated until
greater than 40 cell generations had been achieved. A
wapmsnorenber of cells (2 ODgg ) at each sub- CRCT/BPE08/052691
stage were pelleted by centrifugation and the pDNA
extracted using two mniprep nethods : the mniprep

ferfRatating g A0S 9h 2prjoeSa ey iy SHE Brafigeapesyrun for
cabh @éﬁb@td@ﬁ&@ﬁl%@.béhs{é@h@ gamiAm ) . An equal vol ure

of the isolated fromeach sub-culture was then
| oaAef@edn'abe of Smmabaums/@swentlsalb’ foeadveptimalt for @ilagmid yields

ar%t tr'nvetﬁfl \r/]lsuallsed for signs of
g %r}gs SHRE R instability. There was no

ObVIOUS S|gn of gross segregational or structura
instability by serial subculture and sanpling over 44
generations. 5-litre fermenter evaluation The DHl - ORT

strain c RDD was evaluated at 5 | scale

in FT °Ap§{3‘@J E'[@?[?Br G3Oent er vessel s, The conpl ex

medAR guftert BaltE edntentagems %eémbhalm feore VMR elnitérnational
Varl ey et al. (Bioseparation. 1999;8(1-5):209-1 7)

(Lejgasieishises JUKbwaRg) Wees f Pt Anabvical Takdee dAaalaldc Mn@@ stated

ot%ﬁ&@%&ﬁg@hﬁﬁ%@h@kﬁ%l,ﬁ Ré‘%ﬂ%l(se gﬁ’é&ﬁe !]Elhgtduﬂﬁ%d water and
wagg: )Jffrggmgeg? %%ﬂg%sygfﬁmﬁgt& ZBlblydlaéri'e:é,e EKeneOptical density
meggemenisoverg Ggied %@sﬂgg (iﬁgb&/mtrg@%o@r@etsy |(Beckman
Co%%%g%@gﬁagoﬁéln \a%lﬁga?ﬂed'@ﬁ} dsifgla Sgﬁ%flw@@%rdﬁkﬁ@ (Kendro,

and crtric acid
UKQgaAarogelze! GIMO@hbrestawasﬁamnedOm ag/BEC G53UN214duch & Cast

oo seasfa vk aeaterdl o) 5 oo e EleRlogndiasi fower supply

600 AN Shae- B@scﬂanéeg/ UK)VCBﬁfdo%\éhf‘s ef 4% qiuég?en Plasmid Maxi Kit
pant ot henoi c acid Cg:sl , and niacin

Quagenétpyéq)@ neufiers @lBT angl @Fh@mﬁnow 2wgve|] usg@dert the lysis

1, (NH4)2SO4 10 g/1, and glycerol 2.8 %
w%@ e@ﬁeg gI ycerol, phytone peptone, yeast extract

and anmoni um sul phate for the linear fed batch
fernentati on were excluded fromthe bul k media and fed
into the vessel at a constant feed rate of 60, 40 and

30 poliBAYE andWisalé BRrification

2 | of cell suspension buffer was added to the frozen cell paste in a 10 |
stainless steel vessel (final concentration 120 g/l for batch 1 and 150 g/I for batch
2) and mixed manually with a stainless steel spatula until the suspension
appeared to be free of aggregates. The cells were lysed by mixing with 4 | of lysis
solution (0.155 M NaOH, 1% SDS at 20-22°C) for 3 minutes for batch 1 and 10
minutes for batch 2. 2 | of neutralisation solution (3M potassium acetate with 10
mM EDTA at pH 5.5) was added to the lysate whilst stirring gently. The
precipitated cell debris was then removed using a 500 um mesh bag filter
(LTNM500BBSS, Plastok, UK) and nominal 50 um, 5 ym and 0.3 um depth filters
(KR50A05HH1, KRO5A05HH1 and KRK3A05TT1, Millipore, UK).
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solution is prepared by m xing 100 g Bacto yeast

extract, 10 g Phytone, 176.5 gglycerol, 25 g anmoni um
waiophetse2 and addi ng purifiehmater up to 740 PCT/EF10e8/052691

feed solution is further filtered on a 0.2 mmfilter.

Sanpl es for analysis were collected throughout the

time course of the fernentation. Sanples were anal ysed

for optical density (600 nm, segregational or

St 1 1tk @angeadinatdgrapmnd PDNA specific yields. The
I nocul um was prepared usi'ng 200 m fromthe Research

VWor Ri X§ /60 @Hnmatmrapﬁmmqwmnr \Bagtpackediwitll 3541m8 of purified

el BN G5B BRI TR e R RS0 B ey 18 bhea bea
voloafd begdedksl @n P@é(ﬂingshﬁekﬁbew [RsiBt of B 5i @ﬁcw} BERhWEIBatch 2 was
i ncubated at 370 wwth s haking at 200 r

paglsst with R0en{, ofi purnifisgh water yashed lﬁ‘iacmeé%MiErT NREdMesck KGaA,
Geﬂﬂgggi fle p%gﬁed'5 b!ed \</ Rﬁ'ﬁé b{ EEX %' g esﬁgfngnﬁt%eﬁéd hei gtht of 13.0 cm

ved oxygen, I 'on spee

forvwsaiteh QoAqdamktrigyteebwas qreemrmbdmugﬂhelpa&bd rﬁecmer&m axbplyang 2.5 ml
Har vest The vessel was chilled to

of ﬂlS?E Ceggrr‘%gﬂﬁéy t'§9ﬁ5|anl aerantale AsYRMEHY veluergh 1 &?l ang d.35 for
ba%SWQM e% % hrheeRiddid i@%soﬁﬁénc‘ %gﬁ* %evxﬁtﬁl hwo column

pel | eted ntrl gation at rpm mn at
volumes &d. 5al\VIINaF@-IaBtbetmn¢mlttlrmé egeeedl‘ heg 1shuper Equdubtatlon buffer

decant and di si nf ect 0% Tego 2000
Wa\’gﬁgee&qm I@ngmlet I% %W%g?? af % QF% irgached <
8.51 At ORIL AR wQQ”&éc;éﬂ ﬁ/ﬁﬁ%cﬂ@s \Pﬁs(bH%SW §4d %%QQ@HngBatch 2) of
the t1me course e fermentation in order to o
clarlﬁed gieedstock| roperated At kancsemstardulinearf floel Irate( iof €1000@m/hour.
0 m 00 OD e pelleted gt several tine L
Eofifio&tPl SRR S e biiec. foy WS oty uRBATHE id | Gptaminating
ma-fé}‘i’ﬁ HeIGHERhEHDMEA Qva%t Re8deral b@@@lyﬁb%ltﬁﬁcﬁﬁ%ﬁer@t%low rate of
hese cells was isol ated using the Q agen-

10®/ﬁm/htplurep(tn) kits and protocol, (Q agen(tn)). The
concentration of the pDNA was caI cul at ed by neasuring
the OD of the DNA at 260 nm Fromthis, the specific

pl a@@hderyﬂr@tboh of pddrgos bk&h&r@é’%ferﬁiﬁoﬁ‘aib dhyadngyntial flow filtration

di vi di ng DNA concentrati on
A Mllllpore LaBScaIe TFF system was used and fitted with a new 50 cm?, 30
kDa regenerated cellulose Pellicon XL membrane (Millipore, UK). The system and
membrane were washed using purified water for 10 minutes, then equilibrated
using ion exchange elution buffer (2 x 500 ml, 10 minutes). Post ion-exchange
pDNA solution was poured into the reservoir. The pump was switched on and the
system allowed to operate for 10 minutes before a 15 psi pressure difference
across the membrane was applied. The reservoir was continuously filled until all
the eluted material had been added and the volume reduced to a final nominal
concentration of about 2 mg/ml pDNA. The concentrate was then drained out from
the system before a final buffer rinse ensured that the maximum amount of pDNA
was recovered from the membrane. The volume of the rinse buffer was calculated
to achieve a final pDNA concentration of 1 mg/ml. in between use, the system and
membrane were washed with purified water. The system was then rinsed with

water and stored in 0.1 M NaOH.
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(my/ M) by the nunber of OD m of the sanple. This was

done for eachfernentation and 0.8 % agarose gel s
war@snedenm t h et hi di um brom dg; were run for eapCT/BRIOPS/@52691

to qualitatively visualise the pDNA. A feed rate of 40

m / hour was eventually found optimal for plasmd

yields (about 1 ng/ 0D m) during fernentation.

pORT-RDD purification Al buffer salts and reagents

merﬁ),pw,pm@ege bhose ¥MBmatbgFpati onal (Leicestershire,
UK)

and were of anal ytical gradée (Anal aR) unl ess
st afedSo0 Iebramatography eoltimer GVilipore ddiK) Cemtﬁ@IB@BbDUbﬁéo ml of

re us urifi and ter fo ec
Pelffiefo P St Tor o s BdfY Bl PREsEhS sordlist {6t 48otumn
andwesdia VB G Srivg loRit @ fFfUn@&n@ltWold:@Iu}ﬂn ol of 0 5 M NaOH with a
spect rophot onet er ?1 eckman Coul ter, UK).

comiant ey gueeasinGwls Neur.r They r@@dlau\yaﬁghgn siuiligrated (until pH had

red B0 PR ol U Eee oI NS frffBy ELEEAGMERAT, anc

ZOO‘SWRI bﬂb@étﬂahlémﬂbn éJWFFaB@hdé‘-Htﬂége the cﬁe?@ﬁed%l@b@ﬁé:tént linear
Power Su 600 Arrersham Bi osci ences,

ﬂO\@)o'ﬁfﬁ)ﬁfeﬁBspr@‘hOtJhe wp £9&HMPIVRLes phVash Buq‘f@r dgend foys column
volﬁpr%s %‘f’f\{\/%SI S%?r g:\/\?e'ilg tg:)w Ff{t?o‘;dglg%é / ﬂ@ tM@rc?olHrTﬁﬂdto remove

ration pr ocedure

redlthEwddt@rlnfRNm andudbbued netétials beméﬂll@ﬂibrbBﬁﬁer wasdused to
added to the frozen cell paste in a 10 | stainless
recovge the, €3piired MM (BARHIE0aPs3h Wesoce)lectgdangAnalysed using

UV cteBhg dmétﬂr Pt EAnMe tﬂ%ﬁdﬂcﬁﬁgaf@r?HﬁbleAV‘Fetchéred

st'al nl ess st spatul a unt e suspension appeare
to be free of aggregat es. The cells were lysed b

%@I gtr\é%oyg@)ﬂltf%f n ﬂa%gég fjfo(wf/ %{/éﬁsafdag{e?_' @‘ f%rmulat/on

M NphesyERim R hrepared ak thfoReeUItHeafés%Nd@Wa%O&dHtl'nQBusly filled
(3M potassium acetate with 10 mM EDTA at pH 5.

untdalethe pDiNfe SIOszé@nehadublegn afdead: iGnceyénm | Nﬁrh:elutlon had been

[ecipitat cel | bris s the ved usi ng
cofelid e i 8F 150 ek BRupS BBt R i U against
forrmRimatba bdferm VMRS 13mlWE1!ﬁm 0.9 % WV SlaCl pH 7.5) until the
( KR5OA05HH1 KRO5A05HHL and KRK3A05TT1 , MI11i

pHUp@d |ngdggaw%gg tbﬁﬂlﬂfﬁt&@é@ AR eAugktgdhg(ﬂlaﬂltraPon buffer. The
d.a@ﬁ%&@é@%&ﬁ@e Q/%é“?ﬁbd’\%?aiﬂ@& Iﬁﬂ fv\é)ﬁhth%‘r’éyéﬁmof)efore 2 x buffer

rinses ensured that the maximum amount of pDNA was recovered from the
membrane. The recovered pDNA aliquots were filtered using 0.2 ym filter and
filled into sterile cryovials under aseptic conditions.

The purification process is summarized in Table 1.

Table 1 : purification summary table

pORT-RDD

Cell lysis

Frozen cell paste used 298.4g¢g
Theoretical pDNA yield 158.08 mg
Cell suspension buffer 200 ml
RNase A concentration used 0.1 mg/ml
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850 ml
Column cross sectional area 28.27 cm?
Load volume 200.8 ml
Volume of eluted material 731.0 ml
Concentration of eluted pDNA 79.4 pg/ml

Step recovery

Formulation :10 mM Tris-hydrochloride, 1 mM
pH7.5

58.0 mg (74.9 %)

EDTA 0.9 % (w/v) NaCl,

Final quantity of pDNA purified

84.0 mg

Additional pDNA from batch 1

About 27.3 mg

Final concentration of the pDNA purified

1 908.0 pg/ml
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water and stored in 0.1 M NaOH. lon pair reverse phase
chr omat ogr aphy A VS60 chr omat ogr aphy col um

w@ ddoBhoqaer e, UK) containing apout 850 m of PCT/EP2008/052691
Perfl uorosorb-S nedia was used during this procedure.
Sanitisation of the colum and nedia was carried out

—by—gu—ggr—ng—t—we—ee#u—ma—ve#u—%s—' s#—@%—%%—g@g%—w—t—h ' a
StEPIRYAEDY ti me exceeding 1 hour.| The meth-8 %as t hen

Overalli grobesd oot 1 I pH had reafhed 7 3%)92) before use.
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at a constant |linear flow rate of 70 cnf hour. Two
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anal ysed using UV spectrophotonetry to determ ne
ac@oﬁyceﬁxR'&R[Hh piEspIDNwas sompared with a previous pVAX- RDD construct

L tration by tangential flow
US%)E{’; %ﬁngrf{ao Hﬁj&ﬁi’&t’%ﬁ ‘ormul ati on The system was
prepared as before. The reservoir was continuously
filled until all the pDNA solution had been added.
Once t*heP#SRAds ol uti on had been concentrated to the
req tration diafiltration was carried out
aga#gl:ﬁd?%gﬁﬁfatl on buffer ( 10 MM Tris base, 1 nM

EDTAORY-RDD whd ﬂ‘@l@ﬂ'mﬁl\ﬁ\/ SWhichtwas tued id am@ty control plasmid)
conductivity of per neat e was equal

t
VeGIPEF Ale IP@P'P@ﬂd Hﬁuf*TQe'f*OStﬁ’ﬁ@"aDé‘H Ofek e@%?rbbﬁt%@é afadescribed
f
in FRSHhfe 3. 0C0IS e 148, NG, GUSHRTOACHR Buligh B lon-exchange
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reEiRS BheNe | S EFARETAPEY LABRT C9aSRTTRIRORARE) Qi (angilial flow
ﬂltrﬁ%hfTﬁé“pllé&?nreé%s?rérrhlﬂaﬁédnﬂﬁ’fo &M T3, TW%@TAT@@% NkCI, pH
- purification sunmary table pORT-RDD Cell Tysis
7.57aodeept fbrepat+20Used 298.4 g Theoreti cal pDNA vyi el d
158. 08 ny

pVAX plasmids

pVAX vectors were used as controls. pVAX1 (Invitrogen, ref V260-20) is a
3.0 kb plasmid vector which allows high-level transient expression of the protein of
interest in most mammalian cells. The vector contains the following elements (map
in Figure 3) : human CMV promoter, bovine growth hormone (BGH)
polyadenylation signal and kanamycine resistance gene for selection in E. coli.

The RDD cassette, containing the human RDD gene under the control of
the murine urokinase secretion signal, was cloned in pVAX1 between the CMV
and the BGH polyA, to generate the pVAX-RDD.

pVAX1 and pVAX-RDD are produced by overnight bacteria culture in LB
Broth medium 1500 ml + 50ug/ml kanamycin. Plasmids are purified with
Nucleobond PC200EF kit (Macherey Nagel) and formulated in 10mM Tris, 1TmM
EDTA, 0.9% NaCl, pH 7.5 and kept frozen at —20°C.
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Cel |l suspension buffer 200 mMl RNase A concentration

used 0.1 ng/ m NaOH concentration used 0.155 M Vol une
w@booByeids2 sol uti on used 4 000gr Vol une of PCT/EP2008/052691

neutralization solution used 2 000 mM 5 833.3 ni

Clarified |l ysate produced Ani on exchange

chromat ography 3 M NaCl sol ution added 583.0 m TMAE

nmedi a used 370 m Packed bed height 13.0 cm Cross

secti Q”abeﬂrlﬁé%éﬂd@uﬁp% &%%éjed vol une 254.8 ni

Load vol une 6 ctivity of load 7 1.8 18.0
ConHentarat COn itdelqr@dda n mpIIQS‘xNe?emngnVoinu n’@uﬂn‘eceb st eldodified

Eagipsinggiue o CRMEM, e G ERARL Y iyit3edh o Sinese rf - 5155-026)

suﬁbl@ﬂen@é&‘ﬁlﬂﬁ“@% ﬁeﬁ@'n‘é&'ﬁvé’c@@ f§et§1 b&ﬂﬁé%@?drﬂt |rﬂ/"’trdQén Gibco, ref
recovery

1 Oémﬂ paj.rat r@&én@g?wﬁad ded rﬁ%.ﬁ@ -gtrapmhere
T L e e e U U e
Duffecebist mdﬁ@deEtaglesmﬂedu@nn# @QtHJ\ﬂAKraﬁppD@m@ﬁtéd Withd 0% heat
pDNA 79.4 nmg/ Ml Step recovery 58.0 ngy
|nact|vated foetal bovine serum, 1.5 g/l sodlum bicarbonate (Inwtrogen Gibco, ref
25080-060).

Vials of frozen cells were produced from a single vial, and maintained into
liquid nitrogen.

Cells were subcultured twice a week (dilution 1:10 for C9 cells and 1:15 for
B16F10 cells). For subculturing, medium is removed, rinsed with PBS, and 2 ml
(for a 75 cm2 flask) of trypsin-EDTA solution (Invitrogen Gibco, ref 25300-096, lot
3107779) were added. The flask is allowed to sit at room temperature until the
cells detach. fresh medium is added, centrifuged at 1200 rpm for 5 min, aspirated,

fresh medium is added, and the cells dispensed into new flasks.

e Transfection and proliferation assay

The day before the transfection, 60,000 C9 or 15,000 B16F10 cells / well (in
500 ul complete medium) were plated in 24-well plates. 1 ug of each plasmid
(PVAX1, pVAX-RDD, pORT1aCMV, pORT-RDD) was transfected with the
Lipofectamine Plus reagent (Gibco Invitrogen). Six wells / plasmid were prepared,
and the experiment was performed twice.

The transfection protocol was adapted from the manufacturer procedures :
1 pg of plasmid DNA is incubated for 15 min at room temperature in 44 ul of
Medium 0% and 6 ul of PLUS Reagent. Then 46 ul of Medium 0% and 4 pl of
Lipofectamine are added and the mixture is incubated for 15 min at room
temperature. 400 yl of Medium 0% and 100 pl of the ADN-Lipo-PLUS mix are
mixed. Cells are washed with PBS and 500 ul of transfection mix are added per

well. After 4 hours incubation at 37°C, the transfe ction medium is removed and
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For nul ati on
(wv) Nadl,
w@2008/10my622ddi t i onal
Fi nal

:10 mM Tri s- hydrochl ori de,
pH 7.5 Fi nal

1 mM EDTA 0.9 %

guantity of pDNA purified

pPDNA fromgoat ch 1 About 27PGI/RBR008/052691

concentration of the pDNA purified 1 908.0

ng/ m Step recovery 97.8 % Overal | process recovery

754 1, O RO BHTEOT, AYP RHESE o TSI Sl WS hedbpteghat 37°C

for@@aﬁcﬂ]rg in vrtro after transfection: ev

secretion efficacy

and anti-proliferati

al uati on of RDD
ve activity.

pORCelkpmrel insuhatedawit bt ubof MBS and28viloot MpMAXSEDER) at 5

mopf A2 R R

it BE teoBS il ok

coné%%v

| C\"f}]DS -33%

DiVethy R thamside oY deefit! AcidoaBNI) HEE 0519 a\l]@OH) are added
produced in the host strain DHL - ORT gr

own in LB nme

overigids 8PP Hé i erdk aafipée are @éﬁtrlbuteﬂelm Yol aplates Eﬁrﬁrbl optical
P&l@. by i on-exchange chromat ography,

de cen? ngfétjdé-}bdjgrtnangentl al flowfiltration, submtted
t 0 This e)ierinedN areserepbateel tmhmeanﬁthegraarméryom&ons.
concentrated again by tangential flow filtration. The
plasm ds are fornulated in 10 MM Tris, 1nmM EDTA, 0.9%
NaCl , b ﬁﬂq }%iﬂ m ds
pVAX ve}epgtrAgp(/ver etaﬁgggfor;rrsegégﬁe ?n %B%P?/AQ C%vllgr?r ogen,
ref VZabhiQ): Migture 3or0DKIA rp)1eafpr|tatiorvect or which all ows

hi gh | a\/al tr ancr ent vnreaecsecion of hae nrotein o
4il 2omg/ml)

interest in mst ?\_ E@CMA/ me@mﬁ :nQQRT?Rm

Plasmeidfveluraei(mldy el enent s (mapli1#4 Figure 3) : human!Zfv

Wadeo(m} er, bovi ne growth hort@@@ (BGH pol &/adenyl1z&7|.2)n

Sodiugmatetts kafATY Ci ne resi stzZhce gene flor sel ecti2d in

100% &Bbhol The RDD classette, ggptal ni ng tlhe human BpD

gene under tne control oOf tnhe murine uroki nase

seclepi tohesiajiag abame reixBriedremprenacet ard ircepateteoright at -
20C. The mixture is centrifugated 30 min at 12 000 rpm, 4C. The supernatant is
discarded, ethanol 70% is added. The solution is centrifuged, the supernatant
discarded. The pellet is dried and then resuspended with 25l of sterile NaCl 0.9%
(one tube) or 25yl of sterile 10mM Tris - 1mM EDTA -NaCl 0.9%, pH7.5 (called
TE-NaCl) (the other tube).
DNA concentration is measured by optical density reading at 260/280 nm.
pORT1aCMV- NaCl, pORT1aCMV - TENaCl, pORT-RDD - NaCl, and
pORT-RDD - TENaCl DNA were transfected according to the previous

transfection protocol, with 6 wells/plasmid. This experiment was performed once.

e RDD Western Blot
Human C9 melanoma cells were plated in 24-well plates (60,000 cells/well),
and transfected with 1 pg of plasmid with Lipofectamine Plus Reagent (Gibco Life
technologies), according to a protocol designed for proliferation assay. After 4
hours of transfection in serum-free medium, transfection supernatants were

replaced by medium supplemented with10% serum.
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and the BGH pol yA, to generate the pVAX-RDD. pVAX1 and

pVAX- RDD are produced by overnight bacteria culture in
wa BoBnoub2 medi um 1500 m + 50yp/ M kananyci n. RUBEBPI00$052691

are purified with Nucl eobond PC200EF kit (Macherey

Nagel ) and forrmulated in 10 Tri s, 1nM EDTA, 0. 9%

cur DU el e Shliried CBMalem FRRSESTPS. hf g i practs

cellSwbH B8fected b)VRetdig! #ﬁﬂlh@@b%@'fé%é %Mllfh SH 6M%ls buffer

Invitrogen G bco, ref” 6 1965-026) supplenmented wt
(10L09b RIBA buifier vt edtlwr@éeassle EmmMetese;mmmtablatu[rteffodén836 153,

i bco,ref 10270-1 06), at 37 ahumdlfled 5%,CO2
RoghRloPYIEF eengagatern T mithat A8 A e fsetes e 4idbted anc
stokEl 26486 . were grown in Dul becco's Mdifi ed Eagl es’

Medi um + d ut aMAX suppl enented with 10% heat
i naProtel canceptretion feneam serarrptant wag/detearingehby the Bradford
&w:ar bonate (I nvitrogen G bco, ref 25080-060). Vials

frozen cells were produced froma single vial, and
mai Wesité@r@dblotivas! perforehed by (Dglﬁrmg @IUI superratant or 30 pg of total
subcul tured_twi ce a week c&d” ion 10 for_C9 cel |

projeid - 18 WloPBB fosHDe @%ra 3 Wity P H'ub'é'ﬁ’?ﬂ@r#@ﬁ Safae'euhvﬁer 4X
P

(NPOOOT B oad =P8 B W R &, sanfiel Fchh addfé, (yP0004,

In\ﬂﬁiﬁﬂb})OSﬁmplestarfe Hﬁﬁalé’dﬁ)r 1Eemin atlde¥:. The flask is

[ d t t I
ot SER RS e oieinars Nudi Nevre Pl 8% 20dRpgRe 180X
Invftqu& r%dbor@iﬁ@'tbaNﬁﬁ’agerﬁé%ﬂ%t%%l' §né4ﬂ@#at|@rﬂ@nt ROPS SBS
di spensed into new flasks. Transfection and

bufferol i f er ati on assay The day before the transf ecti on,

o0 BB OTR BT RisielufBh b P Eofran o
85@’221@@50@3@&& & Senirerl wﬂfﬁVé‘ﬁ%’f&%ﬁMﬂls agivig — egcm 39 mM -

was transfected with the Lipofectamn ne

SRS S0 |-MeRA AN h o faloyiecipy. bigHTaS i ST 8Ttk (blotting

reaﬁgc{c%g{lrﬁ‘ﬁdra‘t %g@ﬁﬁ%@?ggoVés%ép%uéﬂé{iﬁdo\'}é@wg%t HEC. The
manm}’laﬁecisumshpdoléBSur—eQi% Tween 20 and incubated with a primary
antibody, Neosystem antiserum, diluted to 1:2000 in PBS — 0.1% Tween 20 — 2%
milk, 1h30 at room temperature. After washing, the membrane is incubated with
HRP donkey anti-rabbit IgG (NA934, Amersham), diluted to 1:5000 in PBS — 0.1%
Tween 20 — 2% milk, 1h at room temperature. The membrane is washed and
revealed with ECL (RPN2209, Amersham).

e Statistical analysis
All statistical analyses were performed using SigmaStat 3.1 software. The
Student t test was used to compare the percentages of surviving cells after
transfection with control plasmid or RDD plasmid. A p value <0.05 was considered

significant.

e RESULTS
RDD secretion driven by pORT-RDD plasmid
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1 ng of plasmd DNA is incubated for 15 mn at room

tenperature in 44 m of MediumO0%and 6 m of PLUS
waoemgaotss2 Then 46 ml of Medi upp 0% and 4 ml of PCT/EP2008/052691

Li pof ectam ne are added and the m xture is incubated

for 15 min at roomtenperature. 400 m of Medium 0%

and, 100 of the ADN-Lipo-PL m x are m.xe lls

o AR o s cisa ARG Bae A T xPaHErees blPHR) irkoth cel
exiPSE8 GnBJuperhdtant SIHORTIRDDSrdifetad icens at 370, the

transfe ction nmediumis renoved and750 nml of conplete

medHowexee ROI:peplidanwbecneiddetected werstipentaibat off RMAX-RDD

trag’,é‘oc%%r %6 hours. Cells are incubated with 250 m of
SCEYL2S M of MIT (Sigma) at 5 ng/mi. After 2 hours

i nchad, pe ssmplER MAV-iRtroA brsidiedWbPHOFRDYe8RPs 33daced a
D Met hyl For mam de- 2% aceti c aci d-0. 025N HCI - 0. O5N
stropagy) PErdicligtdeandveagiction .of2600IER peptisec thamnpeeclassical CMV
j [ [ -well plates for an optical density
pro?ta Flﬁ'gmaﬁgé%e%%’r\éﬁhi S experinment was repeated tw ce
in the sane conditions. DNA precipitation for
resuspensi on buffer nodification Table 2 : Mxture for
DNA precipitation Two tubes of the above m xture are
pr epar AahGH BiBHoR YREP LI T-RDD 12AQectifs M Xture
IS cen(??jf)f?dl]g%taeg 30 Iﬁ’?ﬁ ??515%0 rpm'%4§eCTlﬁe
suphkr raatlenttoi slediarsinatie dtheeentipallifér@tive sacigdof TRBD peptide

splution is ifuged,..t he supernat ant di scarded. ,
profeegdran POR T RRPBy ERWisiEfs dSeap Hatete iR i 5 fangfection of
theSc8Ns.| Thdatdw %)p@%’l'(P?DQ bl id Ofvad 24t o Horfpsred & POM-RDD, a

Tris - 1nM EDTA -NaCl 0.9% pH/7.5 (called TE-NaCl')
coristitietiver plesmidilbisid aONA positiveraandnol.ohhe seswdisxafrtbis eyperiment are

opti.cal sity reading at 260/280 nm pORTI aCWwW-
Sh?\&éﬂr} %BB%%TaCW - TENaCl, pORT-RDD - NaCl, and

pORT- RDD - TENaCl DNA were transfected according to

t he_previous transfection protoco

: Locol, with 6 _ _
Tablg 315 pompamseR ob Gaanttasaliferiyepativily st RDIHbearing plasmid

wel
: Bl ot Human C9 nel anona cells were pl ated
Wltﬁr%ﬂﬁ&-g\s\g%%% ates (60,000 cells/well), and transfected

W th 1 ng Meaplesomndvingtdellsi RDDeglibsmidie FBDs |ReagePf§ inhibition
(G bco Lilfe plasmid control /control plasmid
pVAX1 100.0 12.2 -22.2
pVAX-RDD 122.2 21.5
pORT1aCMV 100.0 11.0 65.5
pORT-RDD 34.5 6.9

pORT-RDD transfection significantly inhibit C9 melanoma cell proliferation
by 65.5% versus pORT1aCMV control plasmid transfection (Student t test
p<0.001). This inhibition was very reproducible as the same result was obtained
for both experiments. In same conditions, pVAX-RDD plasmid transfection was

unable to inhibit C9 proliferation.

Effect of the DNA resuspension buffer
The pORT-RDD plasmid is suspended in 10 mM Tris — 1mM EDTA — 150
mM NaCl, pH 7.5 (TENaCl). In order to know if the EDTA may interfere in the RDD




10

15

20

25

technol ogi es), according to a protocol designed for

proliferation assay. After 4 hours of transfection in
waensmisre medi um transfection supernatants REI/BP2008/052691

repl aced by nedi um suppl enented withl 0%

serum Supernatants were collected 72h after

trans ection or.the ce X : .
achih dbe e ioleraliengeia of raRLrRRDr glasstnprenares, ither in
TERAGor ph;\/s%@gh}iéér@rn (NI .oR) R Parddaed 1

ant i prot ease Conplete mni tabl et [ref. 11 836 153,

Roche]). After centrifugation 10 mn at 10 000 rpm

conLeiE e CoToliB Rl S TN PR e ebTbh B

t he Bradford assay terin bl was peLf orr

mxing 18 m suo=rnM/g;afﬂ ar 3 0 (%%lér?’{ﬁ%?gﬁw/qorﬁ-r
pORY, ENRBS for the eft2acty w618 n] NuPage LID® sanpl e
pOBRI-RED,4PENAPDOOT, DA r gger).0edd P. 5 nl NuRége

pOFANMNACIr educi ng agept1A7NPJ004 opavi E rogen) . Sapmol es
Oﬁ“leRthblf or 10 m'OrDC% 7OO0 gorpl es are | oagdesl on

NoOPage Novex Bis- 111 s 12% gel (NPO341 BOX, Invitrogen)
according to NuPage Novex protocol and mgration on
MOPA SEiSndpudrbkfierativrs émhibitioy off &8s fcells 1 was asbtaieddowhatever the
nitrocel |l ul sems ane titran
reuseRMePe el“}‘”%ogl‘? @QtdﬁéP@S%@?P@rs'g”'ﬁP%‘?e (p=0.291,
Stk teg) YCi n 39 mM - SDS 0. 037% - nethanol 20%
foll owed by blocking in PBS - 5% mlk (blotting grade
bl otkier indwatésathair geithdrkther éfis 1w0-©40BD TR ofRardgre in the AMEP
acuer night at 40. The nmenbrane is washed PBS - 0.1 %
aCi\l¥en 20 and incubated with a primary anti body,
Neosystem anti serum diluted to 1:2000 in PBS - 0.1 %
Tween 20 - 2% m |k, 1h30 at roomtenperature. After

was hi igjl 6t Kkorivdiesaéaieinhéditiern afier RARIrRPDHR sfesliasy

e e

mdl@ﬂ?ﬁﬁéatelrse mﬁhaerrBrr’eFaoemdawmaedelmdrvéreva@hefécwm hwith the
RPN2209, Anersh Statistical analysis Al

POR TGN Ease B ES ATkt Be T T Gralie alion psey grassperformed.

3.1 software. The

Table 5 : B16F10 proliferation assays (mean of two experiments)

Mean % surviving SD % inhibition
cells / pPORT1aCMV
pORT1aCMV 100.0 15.8 74 5
pORT-RDD 255 8.6 '

pORT-RDD transfection significantly inhibit B16F10 cell proliferation by
74 .5% versus pORT1aCMYV control plasmid transfection (Student t test p<0.001).

Taken together, these results demonstrate that the pORT-RDD plasmid was
more potent than the classical pVAX-RDD plasmid to induce a strong production
and secretion of the AMEP peptide, and to inhibit the proliferation of melanoma

cells (human C9 and murine B16F10). Furthermore, this anti-proliferative effect is
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Student t test was used to conpare the percentages of
surviving cells after transfection with control
web@smdenr RDD pl asmid. A p yplue <0.05 was CPOBERBN®M2691
significant. RESULTS RDD secretion driven by pORT-RDD
pl asm dA band was specifically detected at the
. expected size 1CkDa) in hoth cel] extracts a
indERBERRAL ah (S sbsiimensiambLGhdset: louBinare. hepRbis, The EDTA
comalARER the T EMT! BGFfe:dSiHerfdtﬁ*rﬁ*eH@reSMptﬁ@é’étﬁ/ﬂ?. of
pVAX-RDD transfected cells. Thus, the conplete
CW-intronA pronoter from pORT vectors induced a
stronger production and secretion of AMEP peptide than
the classical CW pronoter from pVAX vectors. C9
pr oEkhRipAe | 8N dtabybioFi antififrheralpefficddyD dff ansieglel YORT-RDD
In order to denonstrate the antiproliferative activity

inteaturrpyab efrcteetrpnsien de s ubcotansgas RI6F10 melanomnea famerns
i t ' f e | s .. .
on BT Y i) act (VS T@ g ofiBSol Rl RppbiE curative

intratunabrdl uélegotpdesfer &f ubednaw pORISRDD eplasmid o . prékestablished
results of this experinent are shown in Table 3

sugpRears BdSRA: HEKHS opompatad 19ea1RtY doatol PO F1afiy vector
T8 o rBBR R 8o Grohb S Lok Bo8 8514 lor BLASAR BT EDD

fransfection significantly Inhibit nmel anona ce
proliferation by 65.5% versus pORTI aCw control

pl asm d t (S t test p<0.001 ) . This
i nhi bi% i M?‘%‘%§Npewﬁgf@b§l e as the sane result

was el iak er ipturdebhqgskeri ments. I n same conditions,
VAX- R ' '

p DD plasm d transfection was unable to inhibit C9
pr oBil 6B @melanomafaeds vefre tgnew i Dutbecooénblodificolufdgles Medium

h -R | asmi d..i epded,.i Tris - 1mv

+ GRS BammRaRE Vi 0% PR LGV Aef ToBlth bP Vg sl 15 o/

sodilint h§icERbNat@Y ahat &intiBiotics N (10@ BPRACtdetidivin tEM 100 pg/ml
antiproliferative activi t%/ of pORT-RDD plasmd

streptepatcid lavitreeeni Gibteneat 1954 0-h2dhglsB61egnce semidified 5% CO;

atrﬁé\?pCHerg: \9%‘13 Woiae%sgéﬁﬁ%ere produced from a single vial, and maintained

into liquid nitrogen. Cells were subcultured twice or third a week depending on the

confluence ratio as described in Example 2.

Animals

Female 6-8 week-old C57BL/6 mice were provided by Janvier (Le Genest-
St-Isle, France). All animal experiments were performed according to ethical
guidelines for animal experimentation (Directive n°86/609 CEE) and were
approved by BioAlliance Pharma ethical committee.

Animals were acclimatized for at least 4 days before tumor cell implantation,
in the area where the experiment took place. The animals were maintained in
rooms under controlled conditions of temperature (21T), photoperiod (12 h
light/12 h dark) and air exchange (12 air renewals per hour). The humidity is kept
between 30-70%. Animals were maintained in Specific Pathogen Free conditions,

the room temperature and humidity were continuously monitored.
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Table 4 : CO proliferation assay wth two DNA
resuspensi on buffer A strong proliferation inhibition
w0806t | s was obt ai ned whajever the resusperSI/BP2008/052691
buffer. The difference did not reach statistical
significance (p=0.291 , Student t test). This
|nd|§§§ is that neither the Tris nor the EDTA interfere
ISHRRIRES(St i vity. B16F10 proliferation inhibition

af t g1 P&EticBPENERBBS RSl Bé‘rfér'%é& @%BBDS a@tiﬁ tdftware. To

antiproliferativé activity on nel anoma
com@arestwcwgrouis Bl safovars raxmdha edest iwesewheamormetitycand equal

vanfhidh tesfs RERT SuBQUAIRSSSRA RE offas s Bilgg the sottware

rarPa MadrE\Whitedy AsHestsm (t@@aﬂoﬁéaéw\@nélwsf theBld et )was free to accept
pORT- RDD transfection significantly inhibit B 16F10

ea@feapf ther Sptisticehtaséh AP velliessR-Dorvass Coryderedaianidentr ol
plasm d transfection (Student t test p<0.001 ) . Taken
together, these results denonstrate that the pORT- RDD

pl asmed BXPHERIVENDPAESTUDDE SIS N AN TREATMEKTRDD
plasm d to induce a strong production and secretion of

the Caflepeelégit i de, and to inhibit the proliferation of

Fur ?ﬁ‘@ﬁ% el W]érg YHBR el fc[ﬂ’fuﬂenl?p & %6;5%1%5%)963 before injection

her nor e, 'S antl-prol| érative e
in miden Gelie verrBtsubtultiredréSsh bpéorsitbe dbyfoﬂ’ éjectgad to

DT BabCati et B o Bredlpovers IHRED Bihi MBSy Snasthsrpnoubated with
try ?éIH(BD'pAS% tiotnU('imh &f@lt%@ﬂ‘ef’%(ﬁ)osﬂ)g@)' l?ntﬂ)%Ts EQQched Fresh

ntrat unora l'ectro rans I n subcut aneous B16
mediiran wes tanideds aelis awereofcentmf@geﬁ ualy N286 trpm for 5 min, and

requ%gﬁ%llgﬁg} gﬁt he f I C?}gﬁyrgr agﬁ !gee ﬁgy{ﬁ%&%e(h%% Trypan Blue
forﬂha?fﬁlrfy%ulaﬁtlﬁéeﬂroﬁsb’é%'@@%eﬁﬂﬁgg@@@ﬂétﬁés&%ﬁéd% the adequate

tunors, conpared to e y control vector.

volure ef 0:9% bACH (Mersalr bakeraleies é@géﬁg@d Lypnt inf@pce) in order to

int I
ne Y 0BT ERD' Bt gl Vi, Rera i CHEER ncPps D
gr o0 phofélkesse injddtst by ST Fage es tNédightTﬂanKl)ﬂmmlanks of
suppl enent ed WI th 10% heat inactivated foetal bovin
mieg WeRe Previgugly shaved with an electric razor the day before the cell

injection.

Plasmid electrotransfer (day 0)

Tumor volumes were first checked seven days after cell inoculation. At this
moment, some tumors were already well established and then used in these first
groups. In order to limit at best tumor volume variability at day 0O, electrotransfer
was performed on a first group of 14 mice (7 for pORT1aCMV and 7 for pORT-
RDD), and two days later on a second group of 7 mice (3 for pPORT1aCMV and 4
for pPORT-RDD).

Plasmid dilution

50 pg of plasmid were administered per tumor in 50 pl of sterile buffer.
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sodi um bi carbonate and antibiotics ( 100 U /m

penicillin and 100 ng/m streptonycin; Invitrogen
waxmsng74sef 15140-122) at 37 450 a hum di fi ed SBETZEP08/052691

at nosphere. Vials of frozen cells were produced froma

single vial, and maintained into |iquid nitrogen.

o e B o e Mo S5 Shco e o8 RSl TSRS Wnaivon
wﬂﬁ@téﬂﬂé%u'ﬁ% (ﬁnl@r'ﬁrlé’\el%lfM@@T@@@%@la@ICSHVﬁS? provi ded

by Janvier (Le Genest- St-Isle, France ani mal
expEirstraroup : m&@RTﬁemd)Vhé:‘Mawmfdpﬁzj?T @MN @l 2.2 pg/yl, were

qui,del Ly for
il e 2aBey BRI AR TR0 08 Dbl PERE bR ALt 96 wo
wefé Bilgtal \mmgzpengBrNé@l S were accl i matized for at
| east 4 days before tunor cell inplantation, in the

ar eQeopRy cJroHE: XPRTTIAEMV t berapsecel aTisenalhiqrangtywefecontrol

t 0]
plac PertitibR y588Br R 0B Ree Boh TR 922 i orused
forathé ssdonexgbapgajeciidnssi pORFARDBA: 20denl bOPORT-RMD at 1.96 ug/ul
hum dity is kept between 30-70% Aninmals were
werg Apytgdivelh 196 8petiEiNa®at hogen Free conditions, the
roomtenperature and humdity were continuously
nmoni tored. Statistical tests Al statistical anal yses
vverStLpb/rdeBIgrEd using SigmaStat 3.1 software.

t oS SRRbIp stAgIT oy betdnd qukttlag Fﬁﬁﬁﬁeﬁ%itgmﬁéwere assigned

the?'l‘é%\ﬁﬁ@fgﬂobbm If one of these tests failed, the
software ran a Mann&itney rank sumtest. For each

anal ysis, the user was free to accept each of the
st ati e val ue <0.05 was consi dered
S| gir?én—c—a 9r°“p§>9§érﬁrafx7%\ﬁ“l\e STUDY DESI GN AND TREATMENT

Gréigy | Trgatraenbn| Bodé fld plaehlig peel e Noeoint aiRoetd |i Mo of animals per
culture up to b passageuer)bef or e| tregteEnton i n |n ce. group

Cel | pOREA aCbcul t uredd@®8 h befpre the dayT of 7
2nj eORRRMIbconf | uenfOB 16F1 D ceflls wed€ rlinsed 7
i t pOBB1a@MV |t hen i nchbated with ttyps| nd{EDTA 3

4ol utpQRTRBDVI t rogen Gbco, ref| 25300-096)lTuntil celéds

det ached. Fresh medi um was added, cells were
centrifuged at 1200 rpmfor 5 mn, and
Tumors were measured before anaesthesia.
The animals were anesthetized by intraperitoneal injection of 0.2 ml of a
ketamine / xylazine mix containing: 0.5 ml xylazine 2% (Rompun®, Bayer), 2.0 ml

ketamine 50 mg/ml (Ketalar; Panpharma, Fougéres, France), 7.5 ml NaCl 0.9%.

Electrotransfer

The treatment consisted of a single intratumoral injection of 50 pg of
plasmid in 50 ul of TE-NaCl buffer. This dose was chosen because it corresponds
to the dose usually used in the lab and in electrotransfer publications.

Conductive gel was applied on the tumor. The injection was immediately
followed by electric pulses application by use of two stainless steel plate
electrodes placed 5 mm apart on the tumor, with the Cliniporator device according

to the following protocol:
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resuspended in 25 m of fresh nmedium Cells were
counted in 0.04% Trypan Blue for viability
waee@stiofbrati on. Cells were cgntrifuged and r eBUBPRIWIS 52691
in the adequate vol une of 0.9% NaCl (Versol,
Laborat oire Aguettant, Lyon, France) in order to have

106 6F ells.in 1 m ell nortality was

hi gh P/lTﬂ%Bgéﬁﬁr@f f%gb)lJS gg—bzrﬁ Fgl@isecel s were injected
by Sfatigdite 000 kide right flank of mice. Flanks of nice
were previously shaved with an electric razor the day
bef ok¥ 3 hé0 ¥é&drn, 400 sxst, ilopuise asni d el ectrotransfer
(day 0) Tunor volunes were first checked seven days
after cell inoculation. At this nonent, some tunors

wer gualor valynaveidniahginasdiedy sndindregrousied in these

first groups. In order to limt at best tunor vol une .
var il HFiOr iSiZe wes dagnitred| ycmessHang twe peagepdieylar fiaamelgrs with

i r.st f C or
= kb edly a0, A5 {2 400 2B ache g tel
m cBufmdr fvolunp®WBs celbilatadadcdrdingtORfie RRB)ula Pl(kswittd + width/2)?

dilution 50 ng of plasm d were adm ni stered per tunor
X7/ 50 m of sterile buffer.The dilutions of the

pl agg { ; I ~akN Sterile
conﬁ!?%?d@ﬁ“ﬁ?h”%{gggﬁ@QQ?PE%XP%%Hi s, 1mM EDTA,
0. 9Pebld Ghice meré.réyordedraiiringrthe expefifdidht. aCW: 364 ni

of pORTI aCW at 2.2 ng/m , were diluted with 436 ni
of Emﬂacgrpwmrm:ha%éoqﬁn @sta@@ﬁw%@%@ qn %th?ﬁ/thﬁ tumor
. di t i ) f TE- r .
ol g S L0 The olpfretday DT RASTE ARy )
pl abitdtion bétumdngromth wasda arnatebeas follstvsgr oup was

kept. frozen -200, _and re-used fqr the _second grou
onIfBLiorSRE Pomter U MofesieorRip aimar Yedh f control
grdgj_}]r_s diluted with 196 m of TE-NaCl. Study design
BL/6 femal e m ce bearing subcutaneous B 16F1 0O

tunors were assigned the follow ng group nunbers:
Tabl e.6 REZAYURS of treated mce
Mortality

Natural deaths were observed during the experiment (at day 7
pORT1aCMV, cage-1; pORT-RDD, cage-2;and pORT-RDD, cage-3). This
mortality was not specially linked to the treatment. Natural deaths are often
observed in the B16F10 model.

Tumor volume monitoring

Tumor volumes for all the tumors

The results are summarized in Table 7 and shown in Figure 4.
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Tunors were neasured before anaesthesia. The aninmals

wer e anesthetized by intraperitoneal injection of 0.2
waorkoosfioaeket ami ne / xyl azi ne 46 x cont ai ni ng: OPGI/RP2008/052691

xyl azi ne 2% (Ronpun(r), Bayer), 2.0 m ketam ne 50

ng/ M (Ketal ar; Panpharma, Fougeres, France), 7.5 m

NaCl. 0. 9% _El ectrotransfer .The treatnent consisted of

N stabled FASF NABIIA Moneuns Sor A Pedumprom BYasm d i n
Dayd M of TE-NaCl buffgy. ThbS dOS§ Was ghosem becajise 14

PO T Ry or B e B Oy P 7 o Bl e
I n e ectrotransigh phiplhcai| 8RS 0388 UH1 84 51893 182 42 571.78

ORI RONd by of JUEER c500bs 088010441 1 bib-45 284 480907 642.71

stainl ess steel S;ﬁ)at £3 8Pact6-2404081,:29.9° 1R 86 ,182.9R 182.96
% trhdbitiotor . with the dini por-9t or4H8vi &3.-3ccddeh ng36d  25.6
SigrhaStad IStudenigp=pr ot 0c01662 H/S29 180 1V/ 0:02610M 144, 0116F, 0.285

1 pulse - pause =1 000 nms - LV = 140 VIcm 400 ns, 1
pul se. Tunor vol ume nonitori ng and study of tunor

gr ohhtheugley @f the Weatment. tRPBd 1B M dEqated fum@ss ranged from
‘ o , . it 2l ner ]
408 BRElcr8.7p AD TGP (YU B 80362 147 bEDL 2R giaRT-RDD
tresi@duitenova srangkd Utarh e38.8t anmditng89.61 trhe>f (omead solume of 56.03 +
|_en t3§1 + wdth/2) 3 x p/6. Mce were not wei ghed
18 rﬁ’“ﬂb the experinent. Dead nmice were recorded during

theaeypgeri r vol4HeS rSéﬂ’é@&tzﬁy.erfzbﬂ.%@ RBEMN the > PORT12CMV

est abl 1 shed based on either e tunor volune in
controlt groupA/and 48028 it. 89.9Wommte imtthed agOBT-RDE tneated group. An

. day O hi bi t,i on_of tu r owt h S | ated as
nntaeroREsS R b e et BoRt BphE 7858 e n
t r eat eda@r QUP/tHHER! VBRINYE idachedt 8l .Jr okpyt1.78 mm® in the
RESULTS Mortality 3
pORT1aCMV control group, and 642.71 £ 182.96 mm" in the pORT-RDD treated
group, corresponding to 26% of tumor growth inhibition (non significant, Student ¢

test p = 0.285).

In previous studies, according to the same protocol, with tumors < 100mm?
at day 0, pVAX-RDD and pBi-RDD plasmids were shown to inhibit the B16F10
tumor growth by 20% and 29% respectively 14 days after electrotransfer, but
without any statistical significance. Seven days after electrotransfer, the inhibition

was less than 19%.

Tumor volumes for only the small tumors

Result analysis was also performed after selection of small tumors on the
day of the treatment. The results are summarized in Table 8 and shown in Figure
6.
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Nat ural deat hs were observed during the experinent (at
day 7 : pORTI aCWw, cage-1 ; pORT-RDD, cage-2; and

WEORSARDBE? cage-3). This nortglity was not speRCEHEP3008/052691
linked to the treatnment. Natural deaths are often
observed in the B 16F1 0 nodel. Tunor vol une

tori urmr voI umes for, all the tuynors
oGt 8 TR A R o ipep c YPISEeE HOVR™ i tyags with 3
volfime @@bem%s T Linmor volune nonitoring for all the
tunors in mB Days 0 2 5 7 9 i :2 14 pORTI aCwW_ Mean
Day9. 26 87.93 178 02 2[79002 328.89 %540..¥ 3 869 .31 19D 14

pORT1RGMS 1.56 1[Mea36|500190 6905 144.03324044. 30359169887 971.85
PORT-RDD Mean 56.4)3 ‘7’639 2%(&42 18910é59?74&92'£12 449527 21 648.95
ISR - art 4221 964°363.18 590.63
2k & S amaciat B ;T’Ms‘amcd%gz,o‘*zéé?oq’& 04 59’u 45 155.21

%Wﬁﬁmmm 1 63 0P85 thp da;/ na‘3f8‘|p a'f";jatm! 13 F&?QI 39.2

Sigrmamtat Student pulor s 1A ®-3420-88519.168 02 1. Pe 2080.158
(mean volune of 59.26 14.1 3 mmB) , and pORT- RDD

t t d f 33. 89351
(BRI Y dré e Bimorg nbéet o™ a8 A3 ghiamm? (mean

volileUBE 50 M@ace resB #if%)03nd THDNMBedtBd tthioPOREH _Igei‘)q/Um 33.51
:pntrol group, and 130 2 29.97 B the pOR

mmr@a%d5gmr@u|6me/an viohhneiof #8050t 15&%!\%& )t hus observed

Foanh 88 BouEet vlymedsgaiien Mol Ko o IRL Y B PR T1aCY

cotfslupouprehd421 42 + 2831 IHmti tiepORT-RORT trB&ledtgreap ed
grou P corresponding to 26% of tunor %rovvth i nhibition
( noft s#gni 14 cdrmor svaleres trepesed p 9£1B585)648.85 mm” in the

pORTEAEQMS @&3@% Grou ﬁ%%g%ﬁ.ggmfsg%san i l@gﬁ?%ﬁ #bbreated

tunors <
grquipasni ds were shown to inhibit the B 16F1 O tunor

e{g\é\bﬁ}b%ﬁ% ra Lgﬁgg/aolreféjc?rottrla\égll hlblzflé/dS ﬁfet egrowth B16F10

melanoma tumors by 45% at day 7 and 39% at day 14 after electrotransfer. But

this difference did not reach statistical significance.

Ratio V/VO0 for only the small tumors
In order to reduce the impact of the variability of tumor volumes at day O,
results were expressed in ration V/VO (volume at day D / volume at day 0).

The results are shown in Table 9 and Figure 7.

Table 9 : Ratio V/VO for tumors with a volume < 50 mm?

Days 0 2 5 7 9 12 14
pORT1aCMV Mean| 1.00 140 3.06 469 7.03 1532 20.95
SD |0.00 057 173 308 335 886 11.87
pORT-RDD Mean| 1.00 162 178 255 419 7.66 1254
SD [0.00 026 070 039 069 179 3.01
% inhibition 420 456 40.3 50.0 40.1
SigmaStat Student p= 0.098 0.094 0.05 0.046 0.096
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wi t hout any statistical significance. Seven days after

el ectrotransfer, the inhibition was | ess than 19%
waewmnomet umes for only the syull tunors Resul BCT/EP2008/052691

anal ysis was al so perfornmed after selection of small

tunors on the day of the treatnent. The results are

O et k6 A SBRL EBMhA o Wiy
coNtdIyrauy A 55 50 398 FRThe g@Wi' RO r_dtddGrRIuD.

ran ed from40.19 mB to 59.7 (mean volurreo
t day 7146 8umaByolumasdreacRed RIODS rtekit. 8@ nomion ﬁwe a@@ﬁfdl aCMV

tﬁ@égﬁ%%nméﬁ Sea 0y Rl A ERR IR Eefler G, -,

17404 Yetaifed iR théeaw G3Ta 'PéB\VUg% Ogtt| e @bt lﬂT%WIurﬂBﬂg&ﬁﬂth inhibition
42 29.81 mmB in the treated group. At

a
wa§4mamjﬁt5nedv8pun@@yr6at9hélay9% with asa@xasuingf ﬁ@%h@t day 12.

St et i BN PI e 3B2 ni  a wroral

el ectrotransfer inhi b| ted the growth B16F10 mel anoma
tunoprs by 45% at day 7 and 39% at day 14 afte
el etk feanrihes thepg resylts indichis Mt PQR|-FY FP'%%@I‘P' appears to

be%&té EBﬂe?lf"l}gaﬂ E%Jl%ﬁ{"ﬁfﬁa%mlﬁhé%e Léllyosé\férn 8’:%}13)’ aﬁ&ethe transfer.

tuno e i mpact
Thrsalnhduﬁory effedfwasimoreviviponst dttucays are sewlll (88. Sfemen® to 65.45

se ion VL/ O (volume at day D/ volune at
mrEAPoe ST BEWeREMERL ohown i n Tabl e & and Figure 7
a@lRer RDD frddtomy] %|éc9fotﬁath'§¥&rsnwbtt8d he/ grdwm B‘1€ﬁﬂ10 tumors
nMBAt day 7, tunmor volume ratio reached

by i4%% laé q@m‘n angCRR % ehdaml14gawpeleamtransa‘er @Jtﬁblwe‘erence did

vof ek PR, RSB EH8 o b od MBSV rece

nu@ib@ldbf mads pdPgitip @(ﬂiTTﬁ@M'\Mni@%rmRﬁmm ﬁaV)?CFurthermore
Asdetalledlntherawdata east

thmmﬂwdt strpdagh GW'ﬁt'P'ﬁllﬂb(?iSfVQ%f%t@en%@RtTaRﬁ ’ trﬁatﬂﬁ GERUP Was
likely t@bdRbrrithtedd thefa iR G TrRE 3K RDBFYctb?-

Indeed, it is largely known that antiangiogenic antitumoral factors are more
potent on small tumors. So, for further experiments, tumor volumes may have to
be checked earlier than 7 seven days after inoculation in order to treat small and
calibrated tumors.

Furthermore, high cell mortality was observed after preparation of B16F10
cells in physiologic serum. In order to limit this cell mortality, other resuspension
buffers may be assayed such as serum-free medium.

However, from this first experiment, it can be concluded that the pORT-
RDD plasmid intratumoral electrotransfer inhibits the tumor growth of B16F10
melanoma tumors pre-established onto C57BL/6 mice, with a better efficacy than

with pBi and pVAX based vectors.
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Statistical significance was obtained at days 9 and

12. Taken together, these results indicate that
WEORSARDBE2 pl asmi d appears to 4g nore potent t hBCI/EP2008/052691

previ ous plasm ds, especially seven days after the

transfer. This inhibitory effect was nore inportant if

of " ExanHIE £ Hnse AR Rty HRtGR el 4 sindfe iiFatumoral
eleRtRAFdrsreR s bORTRDDiih Qe bchtasiY$ B18F46%nidreor s by

45% at day 7, and 39% at day 14 after electrotransfer.
But Théi simli 6ff dhienstudyi avasotio r waestigatat thet ianditumoral efficacy of

AL, TR BT B AS0Y fpmors
eleRtBFafEier Ncompdredt her Tekiele tdlectr@sbiatsn stinndablutaneous pre-

devi ati on observed for the pORT-RDD treated group was
estaplighgd £ ahd Oc mrelanaipe dumers hEordhist PupOsers fleper yplunes were

co aﬁﬁsé@%&%eeh”ﬁ@%c{ Il?rbmb]g?d]%a%f lex @?8&5\6‘5 tWh&E tr?%tr?td: 013 vehicle

I ahgi ogenic a or's ar e nore po
(1GnEl Trig, UnSEDSA, 0% NacCt pdt 7ex perilgpoffer), 2uBiug, 3) 50 ug, 4)
vol unes _nmay have to be checked earlier than 7 seven

10048 ar £8P ieolf R) 6R0i HO X deprarsUliceRPRInRPP glagmid. Tumor
VOl%g{séS(%ser veéc[Jrj g?)trngtcr)ré;o?éétgg?gt{v%ﬁa%$é%&1%%ﬂri')| cefi?g ‘trfe‘ré;tment.
physilo!ogic serum In order toIHrit this cell ;
t r e
such ds ExPRRIFIRR AL ST RiStan AN SREAMERTY:
expegliBttiod t can be concluded that the pORTRDD

plasmd’intratunoral electrotransfer inhibits the
t unBr 610 wels oferd maiRlaitedrih aolbune wph@Bspassages before injection

. pre- abl i shed onto /BL/6 m.ce,, Wth.a better

in Bich; B8 HarB et B p Ge AN 62U JUEEUTS . xanpl e
4:  dabeonRiai B 6818l sklsi Wwarel BhdetiMritl PBSI BB &hen incubated with
intratunoral electrotransfer of pORT-RDD in

trygsindi) Bhselisioibrittogembitcor el 26380096 )hindil selrigeiagbed. Fresh
mefleh YR (o8 AP Hdrb BB gL | 5208 hACHEAS i, and

Ses | astmd ng a Sing

resugbeadiedid ab rell eicssi meaiirer Celtoeas @duhtedviahd.0h® Trypan Blue
el ectroporation, in subcutanegus preestablished B 16F1
foryighility Sewatiteations Ceﬁér‘NQrﬁi‘»‘@”HﬁH@%éPdﬂ apTPansed e she adequate

[ n [ p
volweg otf“meglfé@ﬁ(@%}é%ﬁcFé@o%@rég\gﬁgﬁan@qﬂ/oﬁ Frh&4PH order to
have 10° B16F10 cells in 100 .

100 pl of cells were injected by SC route on the right flank of mice. Flanks of
mice were previously shaved with an electric razor the day before the cell

injection.

Plasmid electrotransfer

Six days after cell inoculation, mice were randomly assigned to
pORT1aCMV, pVAX or pORT-RDD groups.

Increasing doses of plasmid were injected in 50 ul : 25 — 50 — 100 — 200 —
400 ug, leading to plasmid preparation at increasing concentrations : 0.5-1-2-4

- 8 mg/ml.
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10nM Tris, 1nM EDTA, 0.9% NaCl, pH 7.5 sterile
buffer), 2) 25 ng, 3) 50 ny, 4) 100 ng, 5) 200 ng, and
W@®200400746y of therapeutic pORJ;- RDD pl asmi d. TuP@I/EP2008/052691
vol unes have been nonitored at |east 14 days after
el ectroporation treatnent. EXPERI MENTAL STUDY DESI GN
AND ?’EFA MENT Ce// injection B 16F10 cells were
mai MYYEF9h culture up to 6 passages before

i Nj $REICHYBIB MiceBwefeebdlecleRlBr HEBEHLAULREN 4 RirR&sTe8ched 30
t he dgy of injection. Subconfluent B 16F1 O cells were

to 90 nyvd Wea tie#B®ntavas thikerpariecmesdtaid different daysi ieagpmaice were
. solution (lovitrogen G bc ref. 25300-096) until cells
el iR SR Lo ool 1 o wer o

centrifuged at 1200 rpmfor 5 mn, and resuspended in
25 m of fresh medium Cells were counted in 0.04%

Tr ypablecdQiegmoups\af MgRled Micuant i fication. Cells were

BUbT T Ugetagtn LS USPENYSEEd Tid HEsAREIT NG 8P TG &f animals
B0 r"?(@.N%&Sﬁé tratlﬁ%‘?oradéi"ttﬁ%oegﬁs@ﬁl?m treathRht| __per group

FRanceg) 11 OJgifEel O ave 100 BohRFL O CTEIfsqrm 00 mg
100 |m of cells were |inj ecte8 by SC rpute on the

;"an[ T angkOMT-RDIE- Fi[@anks Of 2RI CE Wer € pr evi ousl'y g9
shaved W t hosughectrig razor the day before the cell

I 8] ect{i on. pBRASRDD el eqir ot rangper Si x flaysfafter celp
i nocullati onl.0mgmlwer e [randonly assigned to pORTI

ag@Ww, [pVAXpORTPRBD RDD [gr oups.100cr easi hg doses| of 10
pl asmjd wer(2.0 ng/ptted iin 50 M : 25 - 5D - 100 200 -

460 ngy, | epORIGROD pl asm d prex@0 ati on at ithcreasing 9
concentrat i(éspg/p0.5 - |1 - 2 - 4 - 8 ng{m . Stud

dési gn ThepQOKRABRD® ni cg were sédlected for tteatpent 9
when the t 8driggibached 30 to 50 mB. The treatent

was then perforned at 3 different days, ready mce

vver;la i ncl uded at ranéjgn%i n each treatnment group :
Tabll BMPES Wege Messustd Peiose 8923 &S Runors were neasur ed

bef phe AIRGR! WePé Bnesthetized by intraperitoneal injection of 0.2 ml of a
ketamine / xylazine mix containing: 0.5 ml xylazine 2% (Rompun®, Bayer), 2.0 ml

ketamine 50 mg/ml (Ketalar; Panpharma, Fougéres, France), 7.5 ml NaCl 0.9%.

Electrotransfer

The treatment consisted of an intratumoral injection of increasing doses of
plasmid in 50 pl of TE-NaCl buffer. A conductive gel was applied on the tumor.
The injection was immediately followed by electric pulses application by use of two
stainless steel plate electrodes placed 5 mm apart on the tumor, with the
Cliniporator device according to the protocol (previously used with pVAX-RDD
intratumoral experiment):

- HV =1500 V/cm, 100 us, 1 Hz, 1 pulse

- pause =1 000 ms

- LV =140 V/cm, 400 ms, 1 pulse.

Animals monitoring and sacrifice

Tumor volume monitoring
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The ani mal s were anesthetized by intraperitoneal

injection of 0.2 m of a ketam ne / xylazine m x
waeomsadmsng: 0.5 m xyl azi ne 2% (Ronpun(r), DBaper/EP2088/052691

m ketam ne 50 ng/ M (Ketal ar; Panpharm, Fougeres,

France), 7.5 n NaCl 0.9% Electrotransfer The

SR e S A L St o
me%%ﬁf'lﬁ twh peRsHHhdUS E%mé"@ﬁs @Bﬁbéﬁdaﬁﬂ' Ibﬂ{%stt L{'!Té’r"nete-lFE)a with a

ion was inmmedi ately followed by electric pul ses
dlgatp{omalbmn, ehdays 0s2 Bf7, t&néZSﬂéuaﬁewsagn@ail pl ate
el ectrodes e, . . 3
a i isST SPuPn e o R e iob R ehe PR ug: (Bnbli - wiathz)
x @reviously used w th pVAX-RDD i ntratunor al
experinment): - HV = 1500 VVcm 100 ns, 1 Hz, 1 pul se -
pausemer grogth ewves lhave besd agtablishedtoased an the Bumor volume in
Animal s nonitoring and sacrifice Tunor vol unme
MMoni tori ngAfter el ectroporation treatment, tumor
vol |HNeSitioe bEtUTREH droheld Wl darafated s 1b%@w§ef pendi cul ar
di ameters (longest and | argest dianeters) with a
%Iah@ﬂp@ﬁ@@m [ber (Tugtordeglgme, inptreated 7grogp/Tagmory Molgmesin control
grc{L{@at ment. Tunor volunme was cal cul ated according to
formula : (length + wwdth/2) 3 x p/6. Tunor growth
curves have been established based on the tunor vol une
in mB. Inhibition of tunmor growth was cal cul ated as
fo|§M@him1w_¢9_m=1 00 x [ 1 - (Turor volume in
tre
e gﬁ@%ogi e Fﬁ?%ﬂ%g% @édé %%IE?T;{FPO} ceﬁqgﬁéctlon then
thermmediadstalse‘odaynqn'rvojmmeehbmtmjr@cti on, then the sane
days as for tunmor volunme nonitoring. Natural death
noni toring

Natural death monitoring

Natural deaths during the experiment were recorded. During the course of
the experiment, animals showing signs of suffering (cachexia, weakening, and
difficulty to move) and having loss more than 20% of their initial body weight, were
sacrificed by CO; inhalation. Mice were sacrificed at the end of the experiment (at
day 14) by CO; inhalation.

Statistical tests
All statistical analyses were performed using SigmaStat 3.1 software. The
software ran the Student t test to compare two groups, and the ANOVA test to

compare all the groups. A p value <0.05 was considered significant.

e RESULTS
Mortality
Natural deaths were observed during the experiment, and animals showing
signs of suffering were sacrified. At day 14, the survival was: 22.2% in the buffer
group (7 deaths/sacrifices out of 9), 55.6% in the 25 ug group (4 deaths/sacrifices
out of 9), 66.7% in the 50 ug group (3 deaths/sacrifices out of 9), 90% in the 100
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Nat ural deaths during the experinment were recorded.
During the course of the experinent, animls show ng
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difficulty to nove) and having | oss nore than 20% of
their initial body weight, were sacrificed by CO2
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SigmaStat 3.1 software. The software ran the Student t
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do$d sreaterdiudhbrs RBiolviae tBX PRyHete Mortaingd ani mal s show ng

signs of suffering were sacrified. At day 14, the

survival was: 22.2%in the buffer group (7

dea | £ out of 9), 55.6% in the 25 ng group

(4 ggggﬁgﬁggé#%féges out of 9), 66.7%in the 50 ny

gr oMp dignifieatidiffe@nce Wwaesbsarredflin Bpdy NW¥ightrbétveehGBeyroups.

group (1 death/sacrifice out, of 10Q), 77.8%in the 200
Thapneglbugcrease dati byHer grqupeat grit 1éfcoy)d beexplaingd Pyea loss of

r | fe out of 9). This

Weﬁﬂﬁfggpggﬂﬂggéﬁrﬁﬁgggfgﬁﬁﬁ%k%ﬁﬁgg'developnent. None

treated- and | ow dose treated-tunors showed the

hi ghest nortality. Body wei ght change No significant

di fference was observed in body wei ght between the

gr 08BPpaHiBnDFAiMoA PEILARSMonRokifg buffer group at day

12 coul'd be explained by a | oss of weight of one nouse

whi E¢wovensraloss megsuréd Hedtwacpempendisiaraiiameters of gleghdumor, at

nonitoring T pergtors . nmeasyred the two
eafy Ap4 A0S ma e G VeRs Mo TR e gRs ek obsgeypd agvgen tumor
voluResvaBhS eIty edsH opdratsyr di f ferences were observed

bet ween tunor vol unes neasured by each operator Effect

of the treatnent on tunor vol unes
Effect of the treatment on tumor volumes

Tumor volumes measurements from one operator were used for analysis.
The results are shown in Figure 8.

A dose-dependent inhibition of the growth of the pORT-RDD treated tumors
was observed in comparison with control tumors. The inhibition was maximum at

day 7, especially for the 200 ug dose with 80.3%:

Table 11 : dose-dependent inhibition of the growth of the pORT-RDD

treated tumors

Doses | Day2 | Day5 | Day7 | Day9 | Day 12 | Day 14

25ug 11.8 41.7 47.4 36.3 21.7

% inhibition 50pg 27 1 57.3 60.3 48.7 17.8

100pg | 24.6 68.1 717 67.8 48.8 24.4

200ug | 225 69.3 80.3 76.0 53.8 41.9

400ug | 248 | 691 | 730 | 663 | 42.0 3.6
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Tunmor vol unes neasurenents from one operator were used

for analysis. The results are shown in Figure 8 . A
walo®eAdapendent inhibition ofy4 he growth of thECT/EP2008/052691

pPORT-RDD treated tunors was observed in conparison

vvith control tunors. The inhibition vvas maxi mum at day

LI f t he 200 d ) 80.3%. T 11
BB feR Ao By PG ESPRGELY GRRROLED 3 50 G treated
turR&RT T'ﬁ@Dcérﬁt?cﬂttgﬁwerﬁFBMWdJWe @@Mre%«se@' At §ABUSHEERWe of a too

agai n, especially control, 25 and 50 ng treated
smtaUnnumerniemcemarmgh mmtalltsgwamdbseumﬁefr@‘ecd&ya%d at

O oVThE, FE0IEP aRenRin ihe T 2SR of valbite) ieftel el that the

|nh$d1ﬁd>rY$cbr5p®RfFeRD@]tré'@t@H b%%mNaeah.gaw@nm@maéte@b@at? and 9
the inhibition for treated groups was highly

(PN-QR1%i cant at days 5 7, and 9 (pg .001 ) . The

tworg ?qWB%OCRN@%Bhﬁ)%?ISB%{ bb}jﬁesémzfé b tledt eér{) v?éH)Y}?aq there was

t hat here was no s Signi |cance

no 1§1atistR0, sigmificaiiie metvasenpi0, A200]agnd 2400s ugt gsdupsal At day 12,
nifi cance was obt ai ned after one way anal ysjs of

Sta\l}'ﬁgq' a3l signifigancs s elptaingd a éergﬂrtﬁ/\)f"ﬁy @Patg@fﬁﬁ fvarigpee, because of
theStré‘gﬁ(?WtH JFeSmA8ap%] uc‘f‘é’rﬁa{ ekt BRd §|ts.a# v%%'lé‘d'"éhat Statlstlcal

sig I cance was reache conpari s

signijicdose svasl neathed fori dongparsootal&fl apk200 pgetbsiesr  f or mer
studies, a single dose of 50 ng of pORT-RDD plasmd
was admnistered. This |led to at best 50% of tunor

gr o thel |Hﬁ|'apbﬁdt8<5bl dér‘fo'i*r%%d%iefbrﬁt%‘? st Rfled & §Y1§|e“@6& bh§0 ug of

anti tunor al fect of Increasing doses of thé plasmd

pPORIkEBPDR @@@rnldrwas legimpORIErROD Thisaledi ® ahbeat ﬁﬂ%r af tumor growth

o iaReRn Stiled retatas enahighitGoLaTht g inceasing

doses &f tHe Plasrfkr: d?ﬂ@lﬂ&ﬁgeﬂh%ﬂnﬂﬁe J@RTZ@DW@)IM@ intratumoral
| peared to be the nost effect dose to treat a 50
eeﬁgfg

trapgisr siandficatlyupaibiedhe rgéowﬂg péSH16FARi mietansmay figmors pre-
estIaBﬁsfl?@oSBq.t%' OBrBLRANCS, e éang %%@Eﬁaen@rﬁaﬁﬁgr 50 ”9

0S6 COrt 6spon
t uniﬁhe Mrm@doﬁalappeam tbrteath‘eantosdeﬂeutoxe dthtIEtraaltya 50 mm?®

toxic effects eye st do
turpey 39 NS é@n%%&{}e bﬁ%t o arat s st Srificence versus
buffer, 25 and 50 ug groups. This dose corresponds to 4 ug per mm? of tumor.
Furthermore, the treatment did not induce any toxic effects even at the

highest dose (400 ug), as mortality and body weight were not affected.

Example 5: evaluation of repeated intratumoral electrotransfers of
pPORT-RDD plasmid in subcutaneous B16F10 tumors

The dose ranging experiment described in example 4 showed that a single
intratumoral electrotransfer of 200 pg of pPORT-RDD plasmid was the most efficient
dose compared to 25, 50, 100 and 400 ug doses, with about 80% of growth
inhibition of subcutaneous melanoma B16F10 tumors at day 7 post-electrotransfer
(p<0.001). After this time, tumors grew again.

These results prompted to assess the benefit of the treatment repetition on

tumor growth. Thus, the aim of this study was to investigate the antitumoral
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Exanpl e 5: eval uation of repeated intratunoral

el ectrotransfers of pORT-RDD plasm d in subcutaneous
wdB1®B1074621n0r s The dose rangifyy experi ment despCT/RERIO$/052691

exanpl e 4 showed that a single intratunoral

el ectrotransfer of 200 ng of pORT-RDD plasm d was the

nDst fflClen se, conpare 0.25, 00, a d 400
SRy S e fﬁwho. 206 o1 TB8 btment cobists in

|ntl%%hﬁHFa@'@@éiﬁnt@is?é?%TaZ(ﬁ)lgﬁjofopéRm§DaﬁlagﬁWd at days 0 and 7, in
post eIectrotransfkc]aarthé51 . After this tineg,

sumu’famgmm eve-agtabtis @Fﬁ@smlet@qmma)rtqameos 0b Valirees comprised

hebe fthetetrretre t'|onontu
St a0 Fid 60 oine St T Rbat g Ttk offldls FPios, fake been
deﬁl’ﬁkfd agtvehwr@(m fMITeRCY A BEDTRR @0 BINACERHTRH stéhle buffer), 2)
and . The treatnent consists in intratunoral

po@%&[}[bﬁmﬁiﬁsmﬁc’“@ﬂ 3brOR] -BPhaReatesbinigcdionsd, at days
0 and 7, in subcutaneous pre-established B 16F1 0O
mel anoma tunors of vol unmes conprised between 30 and 50
B ate t AXPERIMENTARISTRIDY DERSKESN INDTREATMENT have
been defl ned: 1) vehicle (10 nM Tris, 1 nM EDTA, 0.9%
NacCell mﬂec?t@ sterile buffer), 2) pORT-RDD single

expRaph kel S Rk R R e 7 REssroes, befpre,piection
in ralchEIls(]]swérb$uheuered|4& laibeéleithe daltafiirgectiprt.o 5

pas e befor injection in mce
SUbLhF (dAeal 48 h'”B@‘F'@E'%”’t BeoeRflugnt %36&310 eils Yigse figsed with

PBY, 4@l thehﬂﬁ&jﬁa%d Xtk ﬁ%ﬁ@dﬂ&%m@oﬁ rﬁ/ltpo b%d@efr@f 25300-

rinsed wmth PBS, and t i ncubat e psi n-E
096puntili oelly detaahedgdmesh bnedlurreﬁN@Sad@ed 0eéljs ware Icentrlfuged at
ched. Fresh ned

[ | d | |
12§ 1pn Fe BT 2B d T FeShaBediah Calls were
co@r&em in0d.0f & Thy gERd BUIRB f&e‘lnb&lltlysﬁﬁaﬁtﬁlé%h@ﬁ' 0@||9 WK centrifuged

Trypan Blue for viability quantlflcatlon Cells were

and gigspspeniad andheesdepsigewlumet pé Chaéql[}laa@ \sre@le Lggboratoire

Aqpliiec e RRER norBRCKTAN BRI IS Bk Y RD oo o

1900 Ml obtelalér® ingicted by ST eslitdwnIke right fartiiot rlfn&:e Flanks of
ight tlank of m ce. Flanks of mce were previously
m'%fhaW%r& RFeHOUSHY eshavesdi withazer e{q%rwda?zwﬂaﬁ dayn defere the cell

injédliofiCct i on.

Plasmid preparation

200 ug of plasmids are injected in 50 pl, leading to plasmid preparation at
0.4 pg/ul by ethanol precipitation of pORT-RDD plasmid and resuspension in
10mM Tris, 1mM EDTA, 0.9% NaCl, pH 7.5 sterile buffer.

Study design
The study involved 50 C57BL/6 female mice bearing a 30 to 50 mm? tumor
on their right flank. Treatment allocation has been decided at random and is as

follows:
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Plasm d preparation 200 ng of plasmds are injected in

50 m,

| eading to plasm d preparation at 0.4 ng/m by

wetdvanoi4epr eci pi tati on of pORg RDD pl asm d andPCT/EP2008/052691
resuspension in 10 Tri s,
St udy desi gn The study invol ved 50

St er

L
the él

ile buffer.
enmal e

s L

9HOURRIC

1mM EDTA,

0. 9% NaCl ,

pH 7.5

30 to 50 M8 tunobr on
al |l ocati on has been

Gregg!
of t

per f

ded at Traageé&mtand 1S g
readggom ce * Tbaygecq

orned for

contr ol

gr oy

S D@de pus:
nejettiea (e
ps irbb0@alyse

abNe g2 -
NtirdBmieat
of the to

dNevPanimals
per group
o |large

di z€

ofVdHidet ufor sNoAe* day

7, nohel s

ho | ohger

possi bPe

to |

nsert the f

unor bet wesg

n the plat

e electro

€s.

Bl ed

t pORTaRBIET

pahicdel T

he &00val s

are anest

heti zedl0

By |

npO©BRFeRDIDD|

1epORTRAREE) i

on d@0@®. 2

M of2a ke

t am ne20

xy | aZheesgfond aesHtmient ighoOpérivimed faxzdorerol Yroups because of the
tod FB3PGP e’ of thBatyAiors. At @aW? kielsand Rshgeld pasble (d<ﬂ¢s%|rtat'he tumor
beAEUNRERate é{g&%@% France), and 7.5 nl NaCl 0.9%
ays

The treat ments at 0 and 7 consisted of

intratunoral injections of 200 ng of plasmd in 50 ni

of TE-NaCl buffer. A conductive gel was applied on the
ectlon was i medi ately foll owed by

tu The i
el ggjeﬁtré’trﬁﬂﬁgééy%\tﬁﬁﬁ cation by use of two stainless
st e?hepérﬂ@%me'a?&téﬁééﬁ%éabacw ﬁnéﬁaﬁgﬁéa m[%énBﬁ SUBY ml of a

with the Ciniporator device accor
kel]annne(todytazmet—mlx:caﬁt@thmg [6.0)9) rmb@ylasneﬂ%tz(Rommlml@s@ayer) 2.0 ml
ause - 0 V/ 400 1 puls y
eBRYGE Doy Keiains Panaieras, TG ey Fhsra 75 Ml NaCl
o.depeatment. Animals nonitoring and sacrifice Tunor size

was_noni tored by neasuring two perpendi cul ar dianeters
wi t hhe teiagmeats sladayseP.and 7 consisted of intratumoral injections of 200

hg of plasmid in 50 pl of TE-NaCl buffer. A conductive gel was applied on the
tumor. The injection was immediately followed by electric pulses application by
use of two stainless steel plate electrodes placed 5 mm apart on the tumor, with
the Cliniporator device according to the protocol:

- HV =1500 V/cm, 100 us, 1 Hz, 1 pulse

- pause =1 000 ms

- LV =140 V/cm, 400 ms, 1 pulse

Day 0 corresponds to the first day of electrotransfer treatment.

Animals monitoring and sacrifice

Tumor size was monitored by measuring two perpendicular diameters with
a digital caliper.

Tumor volume was calculated according to the formula: (length + width/2)?
X 71/6.

Inhibition of tumor growth was calculated as follows:

%Inhibition=100 x [1 — (Tumor volume in treated group/Tumor volume in control

group)].
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Tunmor vol une was cal cul ated according to the fornul a:
(length + width/2) 3 x p/6. Inhibition of tunor growth
womsaelscrl at ed as foll ows: %mnhi bition=1 00 xP¢T/LP2008/052691
(Tunmor volune in treated group/ Tunor volunme in control
group)]. RESULTS First, it was denonstrated that two
intratu I ectrotransfers with the pORT-RDD
pl asrri'dn%g%é" e'Lat':?’e and well tolerated by the aninals,
as Pﬁ?t‘?fiﬂc Gl H@ﬁoﬁgﬁﬂeﬂeﬁ}a‘?rl\A/éDHﬁr%tLY}‘gbﬂﬁteI@E'tpotransfers with the
nortality. Most inmportantly, repeated intratunoral
pORTe RDD plasnsfl everei sadeieed, welt talkeratePby $¥@moimalspas no effect was
rowt.h i nhibiti on .conpar e[dl.to the vehicle group (naned
obgeryed onnoEse WENta 'BPHRAYM: conpared to the pORT- RDD
Si NEidRt thpsHRanty2 i8Sk RERTntFADmbI elastréthadlersninklied &t Yay 12,
and Table 13 . ‘Table 13 : Percentage of t:unor grow hi
97Ymaf Bimeoarawtpsinpibiion gompareds ta the vehisergrarpD(niaxned TE), and

. hicle 48 3% 79 %0 89 9% " Vi

76 183 Ty Brifieddusts SORTRRP S Ak Srafied ngRT-ROD
1X9 7as shoven PORGURDD a2y VA6 us. pORT- RDD 1X 46. 4% 76. T Vo

83. 7% 85. 3% 82. 0% Furt hernore, conplete tunor

regressi ons began to appear at day 9 to reach 40% of

COMpLEIEL! I 4 ES 7RO B AlmAYrcuth iffighbh_14) . These

regr €ssi ons Wer e intalned up to ays after the
Dafysr st treatnent. JTabl e514: RercenBage df2 conphiete 17 21
pORMMRDD éxr essi ons Days 9 12 14 17 2 1 Conplete tunor
versBenaesshiens 5%4R088618 20 B745% BalSh 80884 her, the

f,’e USSRSSLYe i Nt 5t popos Ay YelsecdF.0ba &% g7 9%on days 0 and

O -
verous pORT.RDD 1X 46.4% 76.7% 83.7% 85.3% 82.0%

Furthermore, complete tumor regressions began to appear at day 9 to
reach 40% of complete regressions at day 21 (Table 14). These regressions were

maintained up to 80 days after the first treatment.

Table 14: Percentage of complete tumor regressions
Days 9 12 14 17 21
Complete tumor regressions 5% 10% 10% 20% 40%

Taken together, the best treatment protocol could be defined as two
successive intratumoral electrotransfers on days 0 and 7 with an optimal pORT-
RDD dose of 200 g (for 50mm?3-tumors).

Example 6: study of antitumoral and antiangiogenic efficacy of a
single pORT-RDD intratumoral electrotransfer in subcutaneous B16F10

melanoma tumors
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dose of 200 ng (for 50mB-tunors). Exanple 6: study of

antitunoral and antiangi ogenic efficacy of a single
WEORSARDBE2 | ntratunoral el ectrgiransfer in subCECHRERINS052691

B16F10 nel anoma tunorsThe aimof this study was to

i nvestigate the efficacy of a single curative

|nt tunor a eletrotran er of the - RDD pl asm :
" BRe A b A s en G B Lo e TEBTChop ot & SMofe curative

mtr%%rméfa‘?d e"lébtl"éﬁt@n%\‘é?‘ ofnengf fp@?T-‘Pfleurﬂ?ésrﬁfdo"\ﬁﬁh M8Sestablished
assessed by tunor volunme and tunor bl ood vessel
subaianeeun 16y 10dppioss, mmpa@@luwdvglmnlegﬂ@ghqﬁect on tumor growth
VATERI AL AN Ce// nd. cultu d| {i
Wag 4%Fr°H rPé/ EHB%V esawgrté*"bcifo%OPn VassEbaigiothg oy Doppler
ultide8uhd e8nbg@ipay. Medi um + G ut aMAX suppl enented with
10% heat inactivated foetal bovine serum 1.5 g/l
sodi um bi carbonate and antibiotics ( 100 U /m

penicill tomycin; |nvitrogen
G bco, &P*%‘fé%@?%@%éﬁ a huni di fied 5% CO 2
at moeppe @ndilitiee sofgiiehe 6-8 week-ol d C57BL/ 6 mce
wer e EYOVIded by Janvier (Le Genest- St-Isle, Franc

Al | BAAF & melapemarfes wereasoarin bkercac Mogifieg Eagle% ‘Medium
* GhHARK ThRRRS {02, Feby FERSIAERIbEE) BBuine s, 15 o

sodBumAl bicarbomakhaand  eintibiotics c¢hdO t Udlenl Aveniaillis \wlde 100 pg/ml
acclimati zed for at |east 4 da bef ore t.unor
StrepRMmycht! Plﬁ'ﬂogﬁﬂ (g!%’éan%’aﬁMngﬁ%)h%t gle"@ 'Pn%r'i‘émt'%'ﬁﬁd 5% CO2

atn% re.The animals were maintained in roons under
0 troﬁ ed conditions of terrperature (21 O,
photoperiod (12 h light/12 h dark) and air exchange
(12 ,air /renevvals per hour). The humdity is kept
beté\\@é’ﬂ 80-70% Statistical tests Al statistical
anaFygRfe 658 AcRRIJIQCTBTBLYS Iride SV &ERSORIded. By Sﬁmléﬁ(lﬁa Genest-
To conpare two groups, the software ran the Student

St-isdet F\vm)mﬁlh@nimgl gpgger@@gats were performed according to ethical

guidelines for animal experimentation (Directive n°86/609 CEE) and were

approved by BioAlliance Pharma ethical committee.

Animals were acclimatized for at least 4 days before tumor cell implantation,
in the area where the experiment took place. The animals were maintained in
rooms under controlled conditions of temperature (21T), photoperiod (12 h
light/12 h dark) and air exchange (12 air renewals per hour). The humidity is kept
between 30-70%.

Statistical tests

All statistical analyses were performed using SigmaStat 3.1 software. To
compare two groups, the software ran the Student t test when normality and equal
variance tests were successfully passed. If one of these tests failed, the software
ran a Mann&Whitney rank sum test. For each analysis, the user was free to accept

each of the statistical tests. A p value <0.05 was considered significant.



10

15

20

25

30

vari ance tests were successfully passed. If one of
these tests failed, the software ran a Mann&i t ney
wo ank/1eum t est. For each analysis, the user waBCT/ER®0$/052691
accept each of the statistical tests. A p value <0.05
was consi dered significant. EXPERI MENTAL STUDY DESI GN

Subcur uF S RIS UnY bies i AN EeaiERT

Subggpfih ik Em B 16F1 O cells were rinsed with PBS, and
then 1n ted wth trypsin- EDTA solution (Invitrogen
G bBo6F 1 @ celtS3@0e 69B¢ultuned U8debeforel tteadae df infeatioh.

o B et B PRI D IR e v i #ES . She R iehiBated with

BahlﬁDMrs%I&%%WWﬁﬂtrédb@G@&cé TéwmoBd)g@ drin cé!l@ééﬂa'chéd Fresh

quantification. I's were centrifuged and resuspended

medilm hwasd egidgte QQiISuNEer@f centy%g@pt:lat(\?é’noeolrpm for 5 min, and

resyg8RR Sl 25 T, A meshy; CHiS 5T colpReL o bRy Tban Biue
forl\ﬁ'ﬁkﬂlﬁyefmah}/lﬂcféﬁdnoweﬂs (Wéréh;%ntrlfl@éd bhamks@petided.in the adequate
FIl anks of m ce were previously shaved with an electric

V0|H€&6bpf 0n%qbipChdVersd! + haberafairg Aoeettapi. Lyonadiaace) in order to
a plasm d were injected in 50 m,
ha?eagi ﬁgbl:ga C%ggé{?gog Iepar ation at 4.0 ng/m by et hanol
pretO@iut af ci:eih; wérqaﬁj%tte&’lﬁ/ SIChamteI oaribe rrlghUﬂamlnef wicd. iFlanks of
10 Tri s, . DTA, t%% H7.5%ter|
MigR FW e, F’S%‘UWS yiedcuitBLRE ElsthIG TAie thr A3 pefore the cell
'nlféq% Gut aneous B 16F1 O tunors were assigned the
| owi ng group nunbers: Table 15 : G oups of treated
mce Plasmd electrotransfer (day 0) The aninals were
ane zhetlzed by .intraperitoneal injection of 0.2 m of
a ket® H?’Hé’f? (’3’2| ne mx containing: 0.5 m xyl azine
2% pEo IR U@I(pﬂsl)asmﬁﬁWré injéctédnh ﬁfﬁpﬁﬂ%aﬂﬁné% gﬂisﬁ‘hld preparation at
(Ket al ar har ma, Fougeres, France)
4.0 Hgdyl bheetharédt pesipitedasi et eOR- R@@migwéld ﬁndaltamspamsmn in

10§'nWI %‘r\’g Ppnl\ﬂfElg'PR, &g%)haCI, pH 7.5 sterile buffer.

Study design
C57BL/6 female mice bearing subcutaneous B16F10 tumors were assigned

the following group numbers:

Table 15: Groups of treated mice

Group| Treatment |Dose (ug plasmid per| No of |Route| No of animals per
tumor) treatment group
1 Vehicle 1 IT 5
2 pORT-RDD 50 1 IT 5

Plasmid electrotransfer (day 0)

The animals were anesthetized by intraperitoneal injection of 0.2 ml of a
ketamine / xylazine mix containing: 0.5 ml xylazine 2% (Rompun®, Bayer), 2.0 ml
ketamine 50 mg/ml (Ketalar; Panpharma, Fougéres, France), 7.5 ml NaCl 0.9%.

The treatment consisted of a single intratumoral injection of 200 pg of
plasmid in 50 ul of TE-NaCl buffer.
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plasmd in 50 m of TE-NaCl buffer.Conductive gel was
applied on the tunor. The injection was imediately

wo odoBovme2 by el ectric pul ses gpplication by useCDEP100%052691
stainless steel plate electrodes placed 5 mm apart on
the tunor, with the Ciniporator(r) device according
to the foll ow n rotocol : - = 15 V/cm. 100 ns, 1 .

Hz . Qnguuptévg gelp%ﬁlgeagp%fgog@ tﬁgl\{gmg/ S_%Rg 4@jeg}|(a%w%@nmedlately
follBed] by lefetrid USed ChpHIRaTION! bPT isW NSt Yhini8és steel plate
tunor growth Al the nonitoring was perforned using an
elespndes| plaagduddmaevapast (TroshebimerguwiihetheniGlinipanetor® device

|i near 0 : 14 robe for B node and Power

aciyBRLe e AATE GHOBERE Cer sensitivity and

r esoHwt £ aBPo \aosh, 900, priebe p@se per f usi on examni nation
wWith contrast agent in VRl node (Vascul ar Recognition
| magPadge =M @Q0 Msr e anest hetized by intraperitoneal

i nj egyio k g/ zine mx on day 0, and by
i sof F{dr aﬂdéﬁifvrll al g@??néjgrp%%@s 1, 2, 3, 4, and 7 .
Tunor vol unme nonitoring Tunor vol unmes were determ ned

by asuring the width, |length and depth of the tunor
in @WG@P%&%WQGPQW#@%’%@@”@Q“%W’? epresenting

or S r t c ' : :
L
(Tostdtsa)rexqlippet witbrtesi lhezamproeesiued MHz prakiey foa i mexdeasrd Power

by the extent o oech ni c_areas. .Sonogr [
DoRblek PUATERELOR JHEREE PO g CoRLiRaK| 7 O MHz. probe for
pefliGBA Vet Anafds Wit Hohpdsnalgeht TIVREFIRNIVESCUIAE Recognition
scan using the 14 MHz |inear probe. Transversal and

Ima@ing).t udi nal sections were defined with respect to the

o W A A S R BB L fnesoazine
miX BA Ry 2FdI8Ne6T Sranerighalatié® brrmydi 1, ecBl ¥, and he

sonograph using calipers. Mximal transversal and
| ongi tudi nal scans were recorded and printed.

Tumor volume monitoring

Tumor volumes were determined by measuring the width, length and depth
of the tumor in B mode. The sonographic B mode allows representing organs
morphology and texture according to a gray scale. On such B mode images, tumor
dimensions can be measured and necrosis can be qualitatively appreciated by the
extent of hypoechogenic areas.

Sonographic measurements consisted in finding the maximal transversal
and longitudinal tumor sections on the scan using the 14 MHz linear probe.
Transversal and longitudinal sections were defined with respect to the mouse
body. Length was measured on the longitudinal section, width and depth on the
transversal section. These measurements were performed directly on the
sonograph using calipers. Maximal transversal and longitudinal scans were
recorded and printed.

Tumor volumes were calculated according to the formula:

Volume in mm® = (length x width x depth)/2.
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Tunor vol unmes were cal cul ated according to the

formula: Volume in mB = (length x width x
walepsh)742 Nunmber of tunor bl opd vessel s Each tPOEP2088052691

scanned both in transversal and | ongitudinal section

i n Doppler Power node, with the 14MHz probe, in order

to unt t of vereIs into the tunor vol une.

GRS LR PIOREESPBSr esents, in a col or scale

andebBh SRR PRES (dcaRndl IBbth A BaiRdRsd "B loddiidinal section in

ul trasound power backscattered by the circulating red
DobblesdPewet snade, twigh les sEIMHE Lprehe, Therderdiso ceenjuthec eumber of

corre ding to the t r-scan successi ve probe .
ve%ﬁeg%ll iggﬁsntt@%\éolwggoﬁ'ﬁnggpﬁl \gm%dve({ hade repré’sen?s, in a color
scalgaphdf ircaupefpaditidrhevihothe BUMGde Oimkge, THeeSBtrasound power

sequences were post-reviewed by the oEerator i n order

r

bagkscadeeachbrdhe idrcklatipgrreds bipadraglls urdhalvegssiselugien. The video
| e ;
sodiite, Bt Fpcioid o ThR JGRIER LhoH SReBRCTEE Pudhie Mbpigoomens
wabotgedrdet allowas aveDt gquanitifisation @rs tisdaviiolg tamor volume. These
conti nuous followup of the blood flow The ne

. an

sequgRses Were eeleyieyed bydie epe@iPatneardss to eteraune dhe number
sel i | | intra-

of BTy E B, Gy PRELEReREEbh AefiRrat orkers, of an inra
turfionab rvesetlu minewa thesieg pixelsc avere yrepehbidolly doumy i7 7susieasive tumor

seqlihszs PG 4 GAN G145 oy BB Gt DIoL Loy L0¢ spgarAymber of

vedsds Q@8 thes RARUIAMEH ¥ thEnSeHPofl(Hssell 8asht¥8 $F Bransversal section
nonitoring The nunber of tunor bl ood vessel s was

andiiyleingitodingl sedtioni. bi ted by 70.1 % at day 4 and 78.1 %
at day 7 by pORT-RDD treatnent conpared to vehicle
group (Student t test p<0.001 and p=0.001
respect i RelgL1di gure 11) . Taken together, these
results indicate that pORT-RDD intratunoral
el edumer valismemalitgAngi cant | y i nhi bited the number of

tu I ; . to /8% | de ' i 0
tus Pt SRR i Sion e R du B b PR e ThhER dhd Bo2% o

dag7ady pORTYRDD treatrhentdiomh pdredrto ivehichg grsUip (Stubentht test p<0.001
endot hel i al and nel anoma cells. Exanple 7 : devel opnent

angp=QPqarespeeivehotEigife ddday for the

Blood vessel monitoring

The number of tumor blood vessels was significantly inhibited by 70.1% at
day 4 and 78.1% at day 7 by pORT-RDD treatment compared to vehicle group
(Student t test p<0.001 and p=0.001 respectively) (Figure 11).

Taken together, these results indicate that pORT-RDD intratumoral
electrotransfer significantly inhibited the number of tumor blood vessels by up to
78%, in correlation with tumor growth inhibition. These results confirmed the dual

activity of the disintegrin fragment on both endothelial and melanoma cells.
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characterisati on of pORT-RDD plasm d bat ches:
proliferation assay after nelanoma cell transfection

wab@sadmspf this study was tosdevel op an in Vi PCDEP2008/052691
pot ency assay based o n transfection of nelanoma cells
usi ng i ncreasing doses of pORT-RDD plasmd (al so

cal Led BAO1_5-VYCC-004) and a Lipofectam ne Plus(t

ot oEXBIBIS AZ: - JEveldD et bl b i Atency esShy for the
chhfatefisstibR NoPMgORVIRDDEpRRIMid BaASHES:TRSlifdPStion assay after

percentage of surviving cells. MATERI ALS AND METHODS

melaramREe IptrassfectjoRT- RDD pl asmid is produced in the

host., strain. DHL - QRT arqwn,in, LB nedia, an urified
To8 A B IS st wfs Wyl Vo ARt et Rased on
traA§feBlibr rdfSmeldHdnE bdlls Oudifig Nableasild doSes ATdp®RALRDD plasmid

frozen at -200 Ce// lines and culture conditions

(alseeaiie PR N6 004) leadvelépefeetaming DIUFBE d¢efosol. Assays are

o elie, 08 Pl b e or W MR R 15 o5 e bercentage

of sum@Mng/e¢lsd foetal bovine serum (Invitrogen G bco, ref
10270-1 06). B 16F1 O nurine nelanonma cells (ATCC
CRL-6475) were grown in Dul becco's Mdified Eagl es’

Medi urp +@ﬁ®gﬁ§ ﬁﬂ%m% wth 10% heat

i nactiva rum 1.5 g/l sodi um
bi cpOBORAROD plasmitir ogen G bco, ref 25080-060). Human

451 no cel | ATCC CRL-281 3) wer r in ,
2% ﬁbmbi}iipf%r@grﬁz?réﬁ%@eda'%t ﬁpitt %V@”O[SHM ésrgwn in LB
, . 1 i B
mefRé 418 paNTRap MEACHod bh by Ithe PRI B (GRAARNAL B 10 mM
Trig- Im® bRdAULYUDrNaCl; phleq 5, @ad kept frdZena6-20f0) with 2

nmM L- d utam ne (Invitrogen, Cat no.25030-024),
suppl emented with 0.005 ng/m bovine insulin (Signma,

ref CellOnds GnadDMilire dokditionhd CaCl 2 (Canmbrex, Cat no.

CC-4202), and 2% heat inactivated foetal bovine serum
(1 ndumasgek? caelanema ozets 1 voBE. grown in  Dulbecco’s Modified

Eagles’Medium (DMEM + GlutaMAX, Invitrogen Gibco, ref 61965-026)
supplemented with 10% heat inactivated foetal bovine serum (Invitrogen Gibco, ref
10270-106).

B16F10 murine melanoma cells (ATCC CRL-6475) were grown in
Dulbecco’s Modified Eagles’ Medium + GlutaMAX supplemented with 10% heat
inactivated foetal bovine serum, 1.5 g/l sodium bicarbonate (Invitrogen Gibco, ref
25080-060).

Human 451Lu melanoma cells (ATCC CRL-2813) were grown in 2% Tumor
Medium containing a 4:1 mixture of MCDB153 medium (Sigma, M7403) with 1.5
g/l sodium bicarbonate (Invitrogen Gibco, Cat n0.25080-060), and Leibovitz's L-15
medium (Invitrogen, Cat no.11415-049) with 2 mM L-Glutamine (Invitrogen, Cat
n0.25030-024), supplemented with 0.005 mg/ml bovine insulin (Sigma, ref. 10516-
5ML), 1.68 mM CaCl, (Cambrex, Cat no. CC-4202), and 2% heat inactivated foetal
bovine serum (Invitrogen, Cat no.10270-106).

Vials of frozen cells were produced from a single vial, and maintained into

liquid nitrogen.
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Vials of frozen cells were produced froma single

vial, and maintained into liquid nitrogen.Cells were
waomsaduer ed twi ce a week (didution 1:1 O for ESI/ERI00S$052691

1: 15 for B 16F1 0 cells, and 1:4 for 451 Lu cells) at

37Cin a humdified 5% CO2 at nosphere. For

5 mEets s bl heiep Svek, @I BRD0LGr ¥ sele. 1:15 for
B16F'1‘M' Eélﬁﬁeﬁn@ bqo’fof A5 123QRNIP R BeHe |ﬁd%ednurfﬁ6ﬁuedh 5% CO2

Is allowed to sit at roomtenperature until
atm@pf@reelfercwbdcﬂteshgnm@dmm i rerioeet, rinsedrwitug&s, &and 2 ml (for

71’%80 g 3& fgrygsgbgpﬂzgsq}#ugn r{g{Mltfq?ggegk"?%co e? 2%@88%96 ) were

adéfé@ﬂﬁfe?ﬂéeméaé%vsiefdoﬂol dicariooanterfpaatireaurditihdeéiy @etach. Fresh
transfection, multiwell 24 plates were prepared with

megim 0o agkded; eenbifiegad at 1260 afgm o Toigepspiraied 3egpoedium is

ad{? %ﬂhg&ﬂggis Qnt@ 1. The day of the

ction e , cells were counted

to confirmthe nurrber of ceIIs per well (at |east the
n‘g Iated theéﬂf% hefore). Cells should be at -50%

‘ifet’r%’ea”drpr 8ten 885%Anpl es were prepared in

f | -

rorvp K T
of BlGk10 celiger80 @204 ohG9 @II&@BBO(D%) off&ir1 Ldasdellsun &6DI1 8 per well.

! nciﬁg S&'@Q%}fq g' OlregP(()):([gay @ft%r Slgp]gg @e@gm}(err%réggﬁ%tdeto confirm

thénﬁmb@?%éﬁcméﬁs”@erpﬁ/env@{ hgast ftREMUMEhES pRe&Ed ¢RE ki 8&¥ore). Cells

doses, sanples were prepared from a’singl e
Sh@NAb&ﬁtuﬁQ%OGCQnﬂll@Qﬂ lution of the batch). The ratio

of n _Li.pof ect anmi ne nt Plus(t wWas_ ..

ohol Al TR el eBontePEFEt et T o Rodtedigy DMEM
|nWtrbbehhecatnq~roee1396mozepuaﬁ SBo6F fNerm$ Ccocesmendad Opti-MEM®

t he manufacturer protocol. Transfection nixtures were

(Inpitrepan e@at no.sh E185-026) for 4§EblLly9eU3 ene roundbot t om t ubes
accprdin the roto . hak
nor Psrsr dobenel FORTRPRH PRSI N Talrlbkd 1 g2, 03, 04,
0.5, 1008 0w tt8t 0®, rslexs famper ug pM Wtelllr ESUPIEIRAH & ddHdlition.
m xtures were prepared in parall .

For all DNA doses, samples were prepared from a single DNA solution
(1:10 dilution of the batch).

The ratio of 2 ul Lipofectamine / 5 ul reagent Plus™ was chosen to limit the
cytotoxicity and was not modified with the increasing amounts of DNA as
recommended in the manufacturer protocol.

Transfection mixtures were prepared in sterile 5 ml polystyrene round-
bottom tubes according to the following protocol. Shaking was performed by gently

tapping twice the bottom of the tube with the index finger.

- Mixtures preparation: mixtures were prepared in parallel
Mixture 1: DNA / reagent Plus™
A tube containing only reagent Plus™ / Lipofectamine medium was

prepared for each experiment as a Lipofectamine control without DNA.
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M xture 1: DNA / reagent Plus(tm A tube containing

only reagent Plus(tn) / Lipofectam ne nedi um was
wee@pasae f or each experinentsgs a Li pof ect am PEI/EP2008/052691

control wi thout DNA Table 16: Preparation of m xture 1

(DNA / Reagent Plus) - Ceneral protocol Transfection

AR TNV e -

Trangiedionmgaker i hdordewall | Bar 4 @¥ses pr eparldopéectamine control

DMEMQi@i(dg) on DNA voBanes (ext®le for a plasm d ba8eh
PLUIS Readent (L)1l 96 ngd nl). Th20nedi umdines fir st 20
DNAWl9duced, then thexreagentgqil us and finally the DNA

MixM fiidf €olém'e édliﬁ;“ ecEgm ne(THggh Singl e tube was 200

Preparation of Mxture 2 Transfection nunber For 1

wel Tafier 175 destiise PSS (sdmpléS geparafion 2dependiné; on DNA

Li pof ect am ne (m% 2 110 Mx 2 final volunme (m) 50
volpres [Exemmie kerue @lagmeidi brieib gileigdrter0.186 meimlds Tae medivm was
- re. - I it ure 1) and
fisFITRELReH] Ssndbe Lafi (s ey Pafihe N noF net: “200

m of mxture 2 were added drop by drop to m xture 1

(Mxturel+2 final volune = 400 nl) to pr

Seblecty’ Bpation GhEtre d ONA LRFEEN B BN - Defpilesharotoco

|
co
wWas | ncubared for 15 mnutes atpr erature.
PILEG §é‘ﬁ¥p
um : [S0DNA Vplume ()

DN ldoseveg k| Wdstiech QVaABS Guelum f r ee ?EI

16001 w4

cor 1l

1| o m roao A s
m%'%re 1+p, theregﬁ‘achi evilng a fiqal vol une of !
for¥4 wellpg). The & um fred nedi umQas renpved frd
thel-8el I's,| and 500'M of mixture 1+20dluted in  6.12
serQfh free| nedi um et e added per we2Q. This| step 1816
per®.6rmed pne cond!®Q on by gne (4 védls by 4 well 90.20
20

0.6 168 12.24
0.7 166 20 14.29
0.8 164 20 16.33
0.9 162 20 18.37
1 160 20 20.41
1.5 149 20 30.61
2 139 20 40.82

Mixture 2: Lipofectamine™

A single tube was prepared for all transfection conditions:

Table 18: Preparation of Mixture 2

Transfection number For 1 well For 55 wells
DMEM 0% (ul) 48 2640 Mix 2
Lipofectamine (pl) 2 110
Mix 2 final volume (pl) 50 2750

Each mixture was incubated for 15 minutes at room temperature.
Then pre-complexed DNA (mixture 1) and diluted lipofectamine (mixture 2)

were combined: 200 ul of mixture 2 were added drop by drop to mixture 1 (Mixture
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Cells are incubated precisely 4 hours at 370, 5% CO2

Then the transfection mxture is replaced with 750 m
wotosaoabet e medi um per well,5and the cells arBCT/EP2008/052691

i ncubated 96 hours at 370 5% CO2. Proliferation assay

revel ation After 96 hours incubation, surviving cells

led with . the MIT (3- . . :
148381 iShEteng 400 WDdp Eregrie. SomplegHAAYA- Each piurgnith varying
amduAtE SEDNRERSE HoubSRld Br a5aninlte Pt BBnMdmperatirgl  of
PBS and 25 m of MIT (Sigma) at 5 nmg/m. After 2 hours

i nctrieBs Wene ataspzdwitheseraim-tree IngedismbuddQpl geroselsSDS- 33%

Di | Fordmam de-2% acetic aci d-Q.,025N HCl - Q. 05N

a0 504 SR ETEE AL B8 ehpdged R He iR 4. thereby
achiesingi P dolum&6f Rehll fophaigis)f or an optical density

reading at 570 nm RESULTS For the three cell Iines,

a dbbesgayBritReiegddim Wasolameyed from thengalist pod AREsHI of mixture
' . ] . 8 .
1+ ARG T bl R phdun e PR G e ME TRitepis ppriormed one

comyitibnidy iomie (Brwellsdsy 4 wellsg abl e to inject Ei gh doses of
PORI- RDD plasm d, a freezedrying process has been
dev@le%eafe VRFerater apresdsely %r HoH e & éﬁf@ ackrPz allken the

o T P ot B e P ST P OB and the
celisHare. iBcliaated ©6emours ed 3€Wra%ed;02. ng per 5m gl ass
vial, with 2% mannitol and 1% gl ucose, according to

the follow ng freeze-drying protocol: Table 19:

Fr e p2&if8rYioR G sREP T OFhticH the pORT-RDD plasmd

Tenperature Tine duration Pressure Freezing* +200 0

- 50Atten 96r hourkdoeyations GOr(ipingt celis=weBs2 @vealetbwith+theoMTT (3-
(4,§-J?r%%[h%lt%%%oﬂ9%/rl)§2,5-diphenyl tetrazolium bromide) reagent.

Cells are incubated with 250 ul of PBS and 25 ul of MTT (Sigma) at 5
mg/ml. After 2 hours incubation at 37°C, 250 ul of lysis buffer (20% SDS-33%
DiMethylFormamide-2% acetic acid-0.025N HCI-0.05N NaOH) are added
overnight. 200 ul of each sample are distributed in 96-well plates for an optical

density reading at 570 nm.

e RESULTS
For the three cell lines, a dose-dependent cell proliferation inhibition was
observed (Figures 12, 13 and 14).

Example 8: freeze-drying of the pORT-RDD plasmid and in vitro
evaluation

In order to be able to inject high doses of pORT-RDD plasmid, a freeze-
drying process has been developed, which enables to provide highly concentrate
solutions of pPORT-RDD plasmid.
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Sublimation* + 10 (Plale T ) 12 hours 250 nbars +200
up to equilibre 250 nBars Secondary dryi ng* +200
W@ ploatie74dd max 20 hours 50 nBgys Storage +50 RUBBRODB/052691
ANALYSI S BY AGAROCSE GEL ELECTROPHORESI S One vial (2
ng) was reconstituted under sterile conditions to 2

mn/gémaﬁg?/ﬁggg%%%ﬂ&%gmté g&g% Sarrpl el(ggnof A
| yo@bArthcﬁ?ﬁ@IQ? #{M%rllnluﬁﬁ?? R al%'f‘ﬂﬂgs'}rrl] ,d'grl‘()gﬁgﬁrﬁ, rl—fllt7é5 have

10n | oadi

be¢n fidezeattast, ,2 mmy iper (ﬁgﬁlnghaas pmlal\mtdﬂl 2%Thearbial phdstfiodglucose,
f or,ns Oftt?@d%m-r RDD | hili dreconstituted

a%qrgmta e n9 fegget yi HPr3i8&? ROD non | yophi I zed

plasm d. As shown on Figure 15, no visible differences
were detectabl e on agarose gel after mgration of the

san&d@l&]tFr@eszlﬁQ Ipr@@ddaﬂfdlhﬁ SRR TP Iplaseaid

pl asm ds. There vver of degr nd

e&gj val ent anounts rIeasm d fo %Be 8‘"!3_% d’ressure
'"9s) s BY CELL PRCJ_I IO\I ASSAYL gpder

denonstrate that the fr ng pr ok é‘oél'ir(é not

affect the biol 08 p@a(p%nt@t-f\nt the pORIURDD, human

C9 and 451 Lu rel anonatdé@T s vveretransf@@péfs wi t h 250 pbars™*
Sublimatienhg doses oft10fofplate E@d and noh2lhpaphi | | z280 ubars
pORT- RDD pl asmi ds accorddfly to the opip twiexgdibre 250 uBars

Sddandfaagidiyinyg Pl us 4206 gslate TPt ai | edmax Zxaootse 750 [Bars
StB%t!t)é after transfectigggliving cells were reveal ed

by the MIT reagent. Results are shown on Figures 16

and 17. Batch 3 corresponds to the nonl yophilized

pORT- RDD pl asm d and Batch 4 corresponds to the

yoPn L BE R OB AN L S OB LT AT REPHIBREsis

One vial (2 mg) was reconstituted under sterile conditions to 2 mg/ml by
addition of sterile 0.9% NaCl.

1 ug of DNA was analyzed on a 1% agarose gel:

Sample (non lyophilised and lyophilised plasmids)

Add water to 10l

Add 1yl of loading buffer

Load on gel and migrate (1Kb ladder, Invitrogen in parallel)

The DNA plasmid forms of the pORT-RDD lyophilized reconstituted plasmid
were compared to the pORT-RDD non lyophilized plasmid.

As shown on Figure 15, no visible differences were detectable on agarose
gel after migration of the same amount of lyophilised and non lyophilised plasmids.
There were no sign of degradation, and equivalent amounts of each plasmid

forms.

e PLASMID ANALYSIS BY CELL PROLIFERATION ASSAY
In order to demonstrate that the freeze-drying process did not affect the

biological activity of the pORT-RDD, human C9 and 451Lu melanoma cells were
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and the non |yophilised plasmd for both cell Iines.

Thus, it was denonstrated the freeze-drying process
walemnshopenl is safe for both tde plasm d i nt egrPCHEPHSS/052691

no signs of degradation were observed, and for the

bi ol ogi cal activity. Lyophilised and non-I|yophilised

traRgPRIe Wi HEPETOIY CopFS B JYRraiAeel BAd drarebophiized PORT-RDD
plashAds f &ok@Rg TAKRE 6;§’tgﬁFZBGrL|do|F&?§mﬁr%9LFblb§ ﬁ‘rlo‘tdb’&lt@@talled in

use of the freeze-drying process for further
Expingdan¥d bat ches. Exanple 9: evaluation of a S|ngle

i nt unor a electr transfer f lyophilliz -

o1 20RO, BlerE iR Sl MBgierdS A Pe B YA E M TR emgent.
st URgsuRs bfe RONATN RigRirédrab dHdRT7. @acalcaémrdspcbrrdg foSthe non-
final fornulation (freeze-dried in 2% mannitol -

lyoghilized epOTdREYR pipsmistt cancatBatale bpeemiesroros g fdfl'@sé/Oph”lsed
plas ablts the B 16F1 O tunor growth in the same nmanner

an the non |yophilised plasm d. The treatnent
conSlrﬁﬂa-‘rdmlhlblmrsmngmlesI\Mérreabbmmed betweedn ahe dpspleliserf plasmid
vehicle (TE-NaCl buffer), | yophl lised pI acebo

ang Fh%ee%lmﬂhéﬁe%'@ﬁm%foasboti%%mﬁ% ol -1 % gl ucose) or
200 ng pORT-RDD plasm d (lyophilised or not) in
subcut aneous pre-established B 16F1 0 nel anona tunors.
For Thas sit paspderapnstoated thelfumze -duggcpnopess eevelepeddas safe for

bo{iokEen s is] e iy 5 opne RDBCHHSRAPEIVEE Qo7 R )2 for the
biogﬂégﬁééllﬁﬁc‘h@&y q_riloéﬂﬂilsééi a%@%dml_}[%hm% bR WP dHovRfito exhibit a

pr epare unor vol unes were
comparatde éthibitary edf ecuordawamrnarceﬂrpédtfﬁm’mon a_fbepmnﬁ@rnm

cel TEERSEEe e 2 i N e e G ahBlisSaayp g process for

furtheir PORTMRDD taghal tcleedd.| i nocul ation, subconfluent B
16F1 O cells were rinsed with PBS, and then incubated

with trypsin-EDTA solution (lInvitrogen G bco, ref

25300- 096) until cells detached. Fresh nedi um was

added, cells were centrifuged at 1200 rpmfor 5 mn,
andExanyspefdesvaloatidonnbf od $ineggdd imtclitumor@k| dlectretransfer of

aghileed pORTRPD alasbidin siBeufEnosGoatehld rumess ended

in ThE AdesUaiSstu) W GEmBnSiatiakht pBRERIDD plasmid, in its final

Laboratoire
formulation (freeze-dried in 2% mannitol-1% glucose) and administered at the

optimal 200 pg dose, inhibits the B16F10 tumor growth in the same manner than
the non lyophilised plasmid. The treatment consisted in a single intratumoral
electrotransfer of vehicle (TE-NaCl buffer), lyophilised placebo (freeze-dried
solution of 2% mannitol-1% glucose) or 200 ug pORT-RDD plasmid (lyophilised or
not) in subcutaneous pre-established B16F10 melanoma tumors. For this purpose,
tumor volumes was comprised between 30 and 50 mm?® and three groups were
treated: 1) vehicle, 2) 200 pg of pORT-RDD prepared at 4 mg/ml by precipitation
and 3) 200 ug of pORT-RDD lyophilised batch prepared at 4 mg/ml. Tumor

volumes were monitored during 14 days after treatment.
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Aguettant, Lyon, France) in order to have 106 B 16F1 O
cells in 100 M . 100 mM of cells were injected by SC

wo oo t he right flank of 48 ce. Fl anks of nPCHER®N®052691
previously shaved with an electric razor the day
before the cell injection. Plasm d preparation For

g of “pCRXFREBNEITAL & TSR el At AN T, 2ai ng
to pLaMbedy eparation at 4.0 ng/m by et hanol

precipitation and resuspension in 10 MM Tris, 1 nmM
EDTB16b610%eMa®ere ptbaulBired 8iHaaird befaze the Bay of hgegjiooup

b palioh el BB TRERS  Stfed s B BRITS Re e Finsed with
PBY, &ind! tBeR-iN0aDMEY witht thghsisLED 0N sdhiioh tHltrédBP LIS, $68F 25300-
C57BL/ 6 female mce bearing a 30 to 50 nmB t unor on
096 hentil eelighdetacher. FTe%latrﬁ@%urrawa@cadd% pelts wese centrifuged at

cide r and ' foll 0T 0; up
1207 pHEdREs AR 2efvite Rhat B 'R cforesfdngftrGens were
colvted ian@euetTrgnth Bfudd ferviabitityy qdestiidabien. CENg were centrifuged
treatment consisted of a single intratunoral injection

angfrespeperpest ipIthgnadequateovelimer off . RpciNaklf f\égrsola Laboratoire
. | . i e To ot
PGSR LI 9Bho i FORL Pt Ly 08 BB Lot Galect o
appll 0@ at obeellBywearsen@ictéd\by SiGiroutess thé eight fiirk ef mice. Flanks of

IS (K BOPERGPSY SAVEDe e B FIRS oo BHY Bl tdbibelarehe cel
injéctipp00 V/cm 100 ms, 1 Hz, 1 pulse - pause = 1 000 s

- LV = 140 VIcm 400 nms, 1 pulse Day O corresponds to
the day of electrotransfer treatnent. Aninals

reaE T A SR B fendi cul ar di amet ers wi th

e For the group injected with non lyophilized plasmid, 200 ug of pORT-RDD
plasmid were injected in 50 ul, leading to plasmid preparation at 4.0 pg/ul by
ethanol precipitation and resuspension in 10 mM Tris, 1 mM EDTA, 0.9% NaCl,
pH 7.5 sterile buffer.

e For the group injected with the reconstituted lyophilised plasmid, required

vials were reconstituted at 4 pg/ul with sterile 0.9% NaCl.

Study design
The study involved 50 C57BL/6 female mice bearing a 30 to 50 mm? tumor
on their right flank. Treatment allocation has been decided at random and is as

follows:
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a digital caliper. Tunor volunme was cal cul at ed
according to the formula: (length + width/2) 3 x p/6.
wo pdwsbhosDN of tunor growth was cal cul ated as POI/EP2488/052691
% nhibition=1 00 x [ 1 - (Tunor volune in treated
group/ Turmr vol une in control group)]. RESULTS As

shoxfyn ure 1 Tabl e 2 1, both lyophilised and

non QHBS[S’I %ﬂjsm'cr?nl bited significantly B

Gigupl| O T Uﬂ%atﬁfé?ﬁ)é n. SIm IR6sé BePr Jdr oMdiof urjvies ofMahenals per
obt a| ned for |yophilisednpetdonepg liry dpiaéAtineerd group

pl asp ds. Most i nportantly, BQubi gnifli cant dif|f erence

was pbserveédelieleween non | yophel i sed pORT-RDD and 10
| yophilized pORT-RDD teated groups |during al|l the

epel i memdn lybpbilise@ 1: | Per ce2@(rae o |t unot growt h 10
i nhi bi ti on plaskeid t oget her, these redults denonstrat ed

tdhat | t hgophilisedepldspichg| proce2@) i s ef|fi cet far the 10

bi ol ogi cal activity of the pORT-RDD pl asmi d.
Lyophi | i nd non | yophilised batches were shown to
exhgpﬁqro a@é%ﬁé’f%\tBF i nhi bitory effect on B 16F1 0

SUb‘?H% %ﬂﬁﬁé’l% WAHEOHe SBHWER- as%Wu%ly]&ﬁcﬁP@HPat ion of

I clency of preventive 1ntramisc
el eEhedremrrsa‘rércwfsme]ﬂ?TGfRﬁ)EBlpglasmtrdatlamoml6iﬁjamtion of 200 ug of
i m.of t resent, st

b Th d
pleRftid b REEL BT raReRE bRbe A 2n e abl PeSuier S e tumor.
Thé hrﬁie@t@%r wBBinplefatef) PNowed %lelgctﬂé %\lge%'%h%aflm use of two

rowt h when electrotransferréd into mce nuscle before
staimess | Heeloplate elestrodemrplpced| b smnTHpart et et tumor, with the

CIfiBRZHPHS de\ Beidtpflifg O MR ol st "day -1 (200
mg i AVSO 1800iVicead b0 Tisb aiz,sl pulesi al i s muscl e).

Control ani rral s recei ved the vehicle under the sane
expeP?lﬁlifht_'al OQQAW ti ons. Then, tumor cells were

i nj eE{/edM(? ﬂwhEO(? hgshq &j k of C57BI/6J mice the day

after el ect rotranst or trea ment (day 0). Tunor
devllaymhm‘rresponds to the day of electrotransfer treatment.

Animals monitoring and sacrifice

Tumor size was monitored by measuring two perpendicular diameters with
a digital caliper.

Tumor volume was calculated according to the formula: (length + width/2)?
X 71/6.

Inhibition of tumor growth was calculated as follows:

%Inhibition=100 x [1 — (Tumor volume in treated group/Tumor volume in control

group)].

e RESULTS
As shown on Figure 18 and Table 21, both lyophilised and non-lyophilised
plasmids inhibited significantly B16F10 tumor growth. Similar tumor growth curves

were obtained for lyophilised and non-lyophilised plasmids.
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and then tunor volume were regularly nonitored.

EXPERI MENTAL STUDY DESI GN AND TREATMENT Pl asmid
w@e@pasasl on A total amount ofy 400 ng of | yophPdT/ERI08/052691

pORT- RDD pl asm d per nouse, in a volunme of 100 m was

injected (50 m in each Tibialis cranialis nuscle).

Ste freeze-dried vial o asm d were
ecMostliieeGnTYy, 5o Siioat AlicRneR BESabesrveg, between non
Iyo'leI|§8é|'@‘RTTF'@D%@&W&@I%BGB@RWRW tre8Rid @Fmﬁ)sddurlng all the
uring t injection time. Study design The st
eXﬁ’eﬂmaned 30 C57BL/6J femal e mice. Treatment all ocation
was deci ded at random and was as foll ows: Table 22:
G oups of treated nmice Before el ectroporation, the

ani Tabie e Fereg@ag8ef haadr §iovithtintebeibht oneal injection
of U 2 n of a ketam ne / Xylazine mx. The treatnment

pl aspﬁ)RTl-lﬁDEDVSTVelmtlewat #8,7f or i8]8ctiomB3,h each’9,9 74,4
Ti bpalalse ¢Baudieat t £stus010002f OC@O0T D@0 el w0.0001 <0.0001

pPORTRBO |>hb/prﬁ4/§0érm@|@cran'8,qn. A zopmduct i p£9gel v@s5 71,5

appP'\Mu@'@Sﬁfdﬂ%nt efkst)[he.0onzectdno0rs Jonmesh akelooo1  <0.0001
pulses apptication by the use of

two stainless st eeI pl ate el ectrodes placed 5 mm apart
on Thker dagether, hthédes re3dultsi gemansiratde \thaetheciteszb-drying process

epﬁce&trfgb eb.o|o§éq%Y@Eu\Z§/°gggc%ﬂaﬁapﬁf’p?@%%qf OO@HF%edl and non
|y0%ﬂl|l¥éd BACNES  wéreP WhdRnDay - dxHigif ra?%ﬁﬁé?ﬁbbo inKBitSIY effect on

el ectrotransfer treatnment. The day before
B1BHﬂ93ubsutahaouetLe'oourognombfer dorsa were shaved with
an electric razor. The day of treatnment, mce were
identified by finger tattoo and | egs were shaved. Ce//
injection B 16F1 O cells were injected the day after
the el ectrotransfer treatnent qgday 0).B 16F10 cells
ver Example A Gickvalpationt of the gfticiegcy el prryeniiveo tramuscular

eléc@}oqpéﬂé}gr of pORT-RDD plasmid on B16F10 subcutaneous tumor
growth

The aim of the present study was to determine the potential preventive
effect of the pORT-RDD plasmid on B16F10 subcutaneous tumor growth when
electrotransferred into mice muscle before inoculation of the tumoral cells.

The treatment consisted in the electrotransfer of 400 ug of pORT-RDD
plasmid in Tibialis cranialis muscles at day -1 (200 ug in 50 ul in each Tibialis
cranialis muscle). Control animals received the vehicle under the same
experimental conditions. Then, tumor cells were injected into the right flank of
C57Bl/6J mice the day after electrotransfer treatment (day 0). Tumor development

and then tumor volume were regularly monitored.

e EXPERIMENTAL STUDY DESIGN AND TREATMENT
Plasmid preparation
A total amount of 400 pg of lyophilized pORT-RDD plasmid per mouse, in a

volume of 100 pl was injected (50 pl in each Tibialis cranialis muscle). Sterile
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in mce. Cells were subcultured 48-72 h before the day

of injection. The day of cell inoculation,
waamsaofsbrient B 16F1 O cells gere rinsed w th RBEEPHNS052691

then incubated at 370 with tryspi n-EDTA ( I nvitrogen

G bco, ref 25300- 096) until cells detached. Fresh

medi um wa ells were entrlfu . Irp
freFs-dHHiips G ASIYd SR B EOTHEGO P bhormbby SAddionraT water for
|nj&ﬁio|nSTH€rp¢es‘?ﬁHr§u%§ehQ|09 WASRIBRAC R Ut D6 itjedtibh tikne.

quantification. I's were centrifuged and resuspended

in the adequate voI ume of 0.9% NaCl in order to have

106 B 651 cells in 100 M . 100 m of cells were

i nj ect H $7°840cut aneous route into the nice dorsa.

Ani TRé StUBNnVEeIvEd B0ADST7BIBBUITEMaR: Mideer B 16F1 O

tunpral cell injection (day 0), mce were nonitored

r eglireatment aiegationrsdegided ghransine apgdhvas asifgllosisgay

7). Then, tunor volunes were nonitored regularly by

nmeasuri ng two perpendi cul ar dianeters (|l ongest and

| ar galslb 241: Breups of trebtdd micdi gi tal cal li per. Tunor

GBI 5] S BT A o

wace ral el atad A Al i Vi 1gr0up

i

()ITumDr voqLJF’Flr?‘,1 |;1N tir eat ed n§’|r]8up/ Tunmpr volzuﬁgul t: E 1(9
£ ~r
”G

r
T

0.
a

/\(l)3>

o O T ICt H ool Al Vecac vy o
&2 .kJuu}J %??b&)u I O.l.lol.2 T O.IIO.I ] oOCTS QCI <
usi ng th rijsm4.0 software. |A p val ue

CLOC) @)

+ A [ —. 1
CUTTS UCI CU DI glll I I vcaim . As STTowiT Ut FTyurcos 1

and in Table 23, a 400 ng intranuscul ar pORT- RDD

pl apaidie ebleetoporaaos| aie ianfHaRdwere idHdiskidtizea ©f ifteaS¥toneal
of tunmor growth at day 6 conpared to the control

inje@ioncfd. g nd @ adrriamiisut XyI8ziBg WiKr om day 7 until the
end]fﬂéﬂ%%?m@hFgﬁnsg@dslngénr{j ng{)an A rsequ?ér |H@étlgn Q)?%e Mg of plasmid

in B(Xpll of wetkrlfgr trij‘entﬂbenl |a>eamh Ebka@stcmaw:rrwmrof mice, immediately
nplantation in treated group. Indeed, at this tinme of
f°|'PW@de%b@hePW@H@rat'P@v\érCOt”G'HﬁV‘ée @% was graliedpnbe Lﬁ’ﬁa)The injection

oSS R0 8ccT UL S5 ARETR B RS LG Liinicss
steel plate electrodes placed 5 mm apart on the leg, with the Cliniporator device
according to the protocol:

-HV =700 V/cm (i.e. 350 V), 100 us, 1 Hz, 1 pulse

- pause =1 000 ms

-LV =100 V/cm (i.e. 50 V), 400 ms, 1 pulse

Day-1 corresponded to the day of electrotransfer treatment.

The day before intramuscular electrotransfer, dorsa were shaved with an
electric razor. The day of treatment, mice were identified by finger tattoo and legs

were shaved.

Cell injection

B16F10 cells were injected the day after the electrotransfer treatment (day
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day 16 (33.6% and day 19 (28.7% (p val ue<0.05).
Mor eover, as shown in Table 24, pORT-RDD plasmd
wo e@watome: significantly slowed down B 16F10 PCT/EP2008/052691
subcut aneous tunor grow h. Indeed, the nean tine to
reach a tunor vol une of 1000 nmB and 2000 nmmB was

SCEBTERTD dl 5 AR AT o8 R BB o

in MRER. NS WereaRpbeulRirt8rRB-92 th%'@fbré heVe®dy 61 iRjedtiOyP and
ORT-RDD plasm d treated group Statist’ical” anal yses

ﬁer ¢he edd\o ofreg!l uisioaglatipap kFach rittiesm Bl GH@of:el\Immremr;sed with
PEY, a6, fan fRafied 2 g%V%x@ﬁyﬁ%ME{mltﬂiiequ; 534, & 25300-

096)J§1ﬁhlecéll@@lbféﬂh@@nf’ﬁrééh GhediDm NASTaBE®Y, tsllsablege tedntrifuged at
inhibit B 16F10 tunor growth inplantation. A repeated

120@ 5o fen dcmint paASPEHSRENSRdTENO0aml OdEgsh Mhedia- GQUG were

colfpSEh R THRENES UBHSTERRIGE! K51s o oo

anénesdspendyd wmth@&;rdequéteivdlwmatcﬁgm opo dNacli iIm ofdex to have 10°
nmetargidin or a derivative thereof under the control
B1§F19ﬁ>§”§ﬂ P Heyt omegal ovirus (CW) pronoter, wherein

the15@ifoPEal 2{0&% |'nji§dté\;ai?gtﬁﬁgcut%neoa_g?o&b%@tqe mice dorsa.

accor d| ng to claim contal ns a sequence
encodi ng a di sint egri n domai n of netargidin of

seqﬂence SE?H{? cé or.a variant thereof in which
one” BT MBOIRg A& EiCe substit uted, added,
del ptted Bﬁ'GPWDSE@er J;YQI néec’%ﬁﬂ (ﬁ%‘yqﬂ hﬂée Werbﬁﬁéht&%d %egularly

sequence i denti ty W th retal ns
unidapaoensy wese i ped pable éﬁrtdmth@ay &- daxalT) pThﬂri f e galumes were

GRS seBlIgP! B Reafih SRD Pl §pA (bRgest anc
lar§@stichamittgs pwhle aldigitsl callipedi ng di si nt egr| n domai n of
met arg| din (RDD), wherein said

seqliER©E V@Hﬁm VYEHS syl ﬁt?d\ﬁﬁ@rd%gampthﬁofgfm@@ (length + width/2)?
« 16 APREATEG thid? grGePhas KLk AREa L iBibrg any one of

%Inhibition = 100 X [1 = (Tumor volume in treated group/Tumor volume in

control group)].
e RESULTS

Table 23: Percentage of tumor growth inhibition

Days 6 7 8 9 12 14 16 19

pORT-
RDDvs | 75.9% | 35.1% 35.9% | 34.5% | 25.1% | 28.7% | 33.6% | 28.7%

vehicle

test
P 0.0733 | 0.3443 0.1414 | 0.1135 | 0.1032 | 0.0756 | 0.0024 | 0.0315
student

Statistical analyses were performed using GraphPad Prism 4.0 software. A p value

<0.05 was considered significant.
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5 . The host cell according to claim4, which is a
Escherichia coli bacterium 6 . The host cell

waemsnaissy to claim4, which dys a manmmal i an cePCT/EF2008/#52691
met hod of produci ng pORT-RDD pl asm d which conpri ses
the steps consisting of culturing a host cell

accqrdiag. Lo any one, o cl 4 4 LG 00 LERNELING. cciia

pOﬁ”'IeR'm BRRNAE %cﬂn‘dﬁ&n&%r%&d‘éﬁan WMHisihlos BPBIRE Bf tumor growth
culturing a host cell according to claim4 or 5, and

at gy 6rconpargdrto ?bgpon&ebvqmmlefwblr\@ anﬁeab%mtz%mﬂ’ offcas giayt 7 until
theogng oF i, ST Merioel By 6Rs et OB HRER, §88a aroup

ané hb@rﬂ%IOQF@\IﬁWGan( De CUMERET aby the (R)ay T BBb&utaneous tumor
reverse phase and size excl usion chromat ographi es, and

implantationtip dteaded group Indeemb dtdhisgime Of ithey epmﬂmgm;)fewer tumors
t I 4 5,
(o SRR (o el e e BP0 (o) i kal ne

| ysiThe dfifféreste Ctidt\ivsen (tnke)atmagkolhﬁgnﬁldotntrat gesup (e} significant at
ani on exchange chr omat ogr aphy; concentration; (e)

day dR-(3ai6% ) avkeay 18HE8 < “ah \salg%fb 6) usi on
Chrmég\%rapglse%ho%d H)Télﬁlgtr i‘cth rﬂ'ﬁéﬁ%d Rgatment
in VITFO Oof I'n VIVO expressSing RDDpep e a

sightficantly slowesl uowwamF 1etioslitenegus Resort gr@mrﬁ olhdieed, the mean
. said manmal jan cel | with pORT-ROD plasm d, whereby the
timepi9 FRAAN delUmnore eSS €F 1|0|QOt'Fﬁ‘(‘§‘” i ftered G0%h myg] |waslgecreased in

tre%’%mp? ggﬁ;%%egmrrﬂoq}b m10 wherein the

Is a 12. A pharmaceuti cal
conposi tion conprl sing the pI asm' d according to any

accdablsce €' e tisfe oy 5r0WEL 6 o0t mind RIGUIDCRY silpctaneous

B1enyo @uﬂ%opfn aratiBgyrdup and. pdm RHE ﬂléﬁﬁfdnf?éﬁteéfgréwm

he use according to claim13 erein said

pI asm d is infimedtal réach tthmoprwalemei|drimentty seach tumor volume
treat nent of tatisc tunor. 15 . |T e agcordi ng
to claim13 &?‘%&)@6 Mher ei n said pl as rﬂqéolbé Bt act ed

VeWddgfaippr ar nuscl e1gef §gyaand the flumor or moschgyd s
el ec?ri cally stimilated as follows :| - first with at
p-AMEBtgronp pyl se of alBiday®ol t age (V) fiel d23tt days h

p test student 0.0052 0.0158

Statistical analyses were performed using GraphPad Prism 4.0 software. A p value

<0.05 was considered significant.

These results indicate that systemic AMEP, produced thanks to a muscle
electrotransfer of the pORT-RDD, is able to inhibit B16F10 tumor growth
implantation.

A repeated muscle electrotransfer treatment at 7 day interval may be able

to increase this systemic protective effect.
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bet ween 200 and 2000 volts/cm - second with a single

pul se of Low Voltage (LV) field strength of between 50
wa@ap@s20@6x o0l t s/ cm and of durag4 on of between 3ROT/BPINOS/052691

2000 nms. 16 . The use according to claim15, wherein

said plasmd is contacted with the tunor cells by

intratunoral injection.17 ‘ TEE use according to claim

15, wherein said plasmd i acted with the tunor

or nmuscle cells by intranmuscular injection. 18 . The

use according to any one of clainms 15 to 17 wherein

theﬂ—l\A&l@RTVplmrrﬂ@scmteinmgoa Seguehee | enpasiprdlised part of a

300 se.accor

aisHf 8T QoM ! i IR S AT s WoRS I Pahfal of the
str@h@@?tbm?e’ﬁdld\nﬁisl (OIS ?@n&’@cef’ A herem the-sdity seqdéitie it iS¥tted.

V/cm 50-200 nms, 1 puls - pause : between 500

nms and 10 s LV = 100-200 V/cm 300-800 nms, 1 pul se.

20. Vi t :

of %AT @%)W%%Bﬁoafccgf‘cﬁ gcgglgrlrﬁ1 V\ﬂ{@n bﬁﬁt’ag{nseé’%q&?ﬁ@en&)(clodmga
dlsirﬂeQErlmdomabe oﬁtérgmumldfteqaémmSEmlmNOm de varlant thereof in

corrprl ses the steps consisting :a) provid
whighynr& af mﬁ’éﬁtnuéllﬂof@?%§r%§u%3tttﬂtr?§r agdded. delgted: frqu SEQID NO: 1

and rméﬁ §dd 80 dd2e geebd s%Hh{eHéé?% n%%%ﬂh 39BNk o ¥ind which
i ncreasl ng amobunts 0 pORIT- "asm d
retamsoroapaglty otat hiehibitv entlothveliabrcedl tmoﬁa‘ecatmm and/orc)inhibition of

culturing the transfected cells of step b) under
a”%'BHSP??'B?(%V&ﬂ %W&Qr’é’ “Y{ftable to obtain proliferation

of the cells transfected with the control ; d) for
each particular anmount of transfected pORT-RDD .
pl a8mPdplagetie ratoarding ttheclpion dem’ é’geooﬁalmug\a Beagered legcoding

dis e g T BGRI0 atebrSePeRID W& el L plshfd &g, pe seavence
shéwais BEC iPNOWt h said parti cuI ar anmount of pORT- RDD
plasmid ; e) for the cells transfected with the
control, determ ning the percentage of surviving cells
as ﬁoms?gel\(\’td"éﬁsfopﬁeaW{heoélagr?lld ScddtddBo%iy one of claims 1
cul ture provi
to 3.

5. The host cell according to claim 4, which is a Escherichia coli bacterium.

6. The host cell according to claim 4, which is a mammalian cell.

7. A method of producing pORT-RDD plasmid which comprises the steps
consisting of culturing a host cell according to any one of claims 4 to 6, and

recovering the pORT-RDD plasmid from the cultured host cells.

8. The method according to claim 7, which comprises culturing a host cell
according to claim 4 or 5, and which further comprises purifying the pORT-RDD
plasmid by the steps of : (a) alkaline lysis of cultured host cells; (b) mesh bag
filtration; (¢) anion exchange chromatography; (d) concentration; (e) ion-pair

reverse phase and size exclusion chromatographies, and (f) filtration.
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in step a) which was submtted to transfection with

said control ; whereby pORT-RDD plasmd is determ ned
wa@sgookavi4sy i nhi bitory potencygsd f a percentage BET/EP2008/052691

surviving cells calculated in step d) is |ower than

t he percentage of surviving cells calculated in step

e).2 1. A nethod of preparing freeze-dried pORT- RDD

pl asm d which conprises the steps consisting of : a)

fr egzj\ngethorPbpii@)ingf pORFIRBEPpRIsASHIfbrh & hdéfneeltSeddbding to
-600 ; b) a sublimating step which is perforned by
claimdr ea8i whichheethedpeamaprises the stepeopefatalkaling lysisofthost cells;

o085 BB 36 8oA e COUE SRRl B §5 om0
ionWhdie de@s@?hé% BRE stle &>QNBidP ERRINGAIBHRIphAds, 201 ()0l @8Gbn.
nbars until the pORT-RDD plasm d reaches room

tenperature, then at 30-70 nmbars for up to 20 hours.

22. .4&h ' ' oa e [ -
221008 BRI ELLE PRt RO LSO 8ol
celplvalsich dnéthoth cotf®ides trafsTomhingi $aifl rmamindlianZcdiiowitls P ORT-RDD
and maj ntainjng the tenperature at -500 for 2 hours ;
Plagig, Whgysoxdoe gﬁ)'%tp@ﬁt'%i'scﬁxﬁ@s%q foineenameRlanesy-
nbars pressure at + 10 fO hours, then at + 10 for 12
hours ; c) a secondary drying step which is perforned
at 4+200héomethpd ac@irdmgutcs clak8. 10 heherdimdbe avamntiliag cell is a
to claim2 1 or 22, wherein said solution of pORTRDD
WP d contains mannitol 1.9-2.0 ng/m and gl ucose
4.8-4.9 ng/m .

12. A pharmaceutical composition comprising the plasmid according to any

one of claims 1 to 3, together with a pharmaceutically acceptable carrier.

13. Use of a plasmid according to any one of claims 1 to 3, for the treatment

of tumor.

14. The use according to claim 13, wherein said plasmid is intended for the

prevention and/or treatment of metastatic tumor.

15. The use according to claim 13 or 14, wherein said plasmid is contacted
with tumor or muscle cells and the tumor or muscle is electrically stimulated as
follows :

- first with at least one pulse of a High Voltage (HV) field strength of
between 200 and 2000 volts/cm

- second with a single pulse of Low Voltage (LV) field strength of
between 50 and 200 volts/cm and of duration of between 300 and
2000 ms.

16. The use according to claim 15, wherein said plasmid is contacted with

the tumor cells by intratumoral injection.
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17. The use according to claim 15, wherein said plasmid is contacted with

the tumor or muscle cells by intramuscular injection.

18. The use according to any one of claims 15 to 17 wherein the HV and LV

pulses are separated by lag comprised between 300 ms and 3000 s.

19. The use according to any of claims 15 to 18, wherein the tumor or
muscle is electrically stimulated as follows :

- HV = 1000-1600 V/cm, 50-200 us, 1 pulse, 1 Hz

- pause : between 500 ms and 10 s

LV =100-200 V/cm, 300-800 ms, 1 pulse.

20. A method for assaying in vitro inhibitory potency of a pORT-RDD
plasmid according to any one of claims 1 to 3 on tumor cell proliferation, which
method comprises the steps consisting of :

a) providing sub-confluent cultures of a tumor cell-line ;

b) transfecting the cell cultures of step a) separately with increasing
amounts of a pPORT-RDD plasmid according to the invention, or with a control ;

c) culturing the transfected cells of step b) under conditions which are
suitable to obtain proliferation of the cells transfected with the control ;

d) for each particular amount of transfected pORT-RDD plasmid,
determining the percentage of surviving cells as compared with the number of
cells in the cell culture provided in step a) which was submitted to transfection with
said particular amount of pPORT-RDD plasmid ;

e) for the cells transfected with the control, determining the percentage
of surviving cells as compared with the number of cells in the cell culture provided
in step a) which was submitted to transfection with said control ;
whereby pORT-RDD plasmid is determined as having inhibitory potency if a
percentage of surviving cells calculated in step d) is lower than the percentage of

surviving cells calculated in step e).
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21. A method of preparing freeze-dried pORT-RDD plasmid which
comprises the steps consisting of :

a) freezing a solution of pORT-RDD plasmid to from -40 €T to -60T ;

b) a sublimating step which is performed by increasing the temperature
to a temperature of + 5T to +15C for a period of 10 to 20 hours under a pressure
of 200 to 300 pbars ; and

c) a secondary drying step which is performed at room temperature, at
200 to 300 pbars until the pORT-RDD plasmid reaches room temperature, then at
30-70 pbars for up to 20 hours.

22. The method according to claim 21, which comprises the steps of :

a) freezing a solution of pORT-RDD plasmid from +20CT to -50T within
from 1 to 2 hours, and maintaining the temperature at -509C for 2 hours ;

b) a sublimating step which is performed under 250 ubars pressure at
+10%C for 3 hours, then at +10°C for 12 hours ;

¢) a secondary drying step which is performed at +20T for up to 20 hours.

23. The method according to claim 21 or 22, wherein said solution of pORT-

RDD plasmid contains mannitol 1.9-2.0 mg/ml and glucose 4.8-4.9 mg/ml.



