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The choice of an appropriate nmethod of purifying the pORT-RDD pl asm d
is 10wthin the ordinary skills of the skilled person.
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di net hyl t 2V
trypan bl 48 AP A sEnes EREIERY Uickba e Ayh it of et iRl RBB Ry e
per cent agdbe séquside shovuriniSER IDdORBe pl otted as the percentage
surviving cell ion_pf f I sm'd .
transfected, %@ﬁdgg%sgﬁcgﬁi al% ;&SEJ‘}%@B a%’rﬁlﬁ Orﬁj?élA(F according
pORT2RDD mb@m sdntable method, in pﬁhﬁ;uIam\tedftlirhblhaﬁtUDNtwfecﬁh@ngﬂeISoramméthd
ried pORT- 30RDD plasm d whjch conprises the

of prepari n‘g %
steps cond® tf?qg @?W‘ M3y g WP & Spitgdle et fedls Hughtas a
from-40 @abﬂermﬁ%st ceII, in particular a Escherichia coli bacterium, more specifically a
Escherichia coli engineered to contain an essential chromosomal gene, such as
dapD, under franscriptional control of the lac operator/promoter (lacO/P).
30 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.



WO 2008110746210PCI 1EP20081052691 b) a sublimating step which
is perfornmed by increasing the tenperature to a tenperature of + 5r
to +15r foWORIPENY4E of 10 to 20 hours @nder a pressur ePGFERRRBASEIBOO
pbars ; and c) a secondary drying step which is perfornmed at
roomtenperature, 5Spreferably at +20C, at 200 to 300 pbars, until the
PORT- ROD pl asmﬁu@ﬁa@hﬁ@erﬁi@ﬁ%&%éﬁﬁ%ﬁ %@?Qélbtraﬁé?&%éiwﬁl@p?ﬁ?ﬁh@@
for up to 20 hours freezing step may per fornmed by

decr easi ngplagraidt éfrfrpeteamu'i’r@sbpelpanvamryoqzejk o‘bany romﬁrrlsmnﬁhabmp@elat:@de

(in parti 2 0 - 60t W n_f

mai nt ai ni ?{gb@L%&t gllr?p}g%{rog ﬁéetg{%\?n’zggoﬂgrgs?t rHI5 IherrTE)E]]t 4 Totaﬁgu\yrgem ng
step i s pegirbougtiech (ufoalvaubsiafacet bynles aellrier ef(amﬁl@:tthe ampllflca'ihrm by the cell of
sublipatin S refer perforned essure
from 250r &ﬁi%g?b Sé“'ﬂo?fr rets'an By gﬁ '8 %@!%%F ‘ure) for
12 hours. ExIWigo éﬁmaﬁﬁfn]!rodnwdwo RT SR BD PMsmiged tHe fed call i be
pbars, at +20r for up to 20 hours. dvant ageousl y, mannitol and

gl ucose meieripamadely @9y sipodiret @@fm W@urhwrt RY Qi‘(%ﬁ%'&e%f'ntthé art, e.g.
freeze- drgrd?%fé&bh()de!eé R }‘mcrro&i gﬂk %efr%s% DEAE
formulated 1n a solufion contal'ning nni t ucos

i nst ance 2eXrah, calcinim phosphatel@ecipdatdn, uaa@fa g&nglgmosehr(qiedﬁmm

oruodle' sor ut orl ongeaion fuFERI dREESs Driehid <ot al PRk <Rlg, BRR TR,

in a pORT- ;fiﬁ@rlﬂda?mw nlséthu(ﬂlcmmrlsEsptaewtepd; aonsistidg 9| aultudng of host cell
pORT- RCD pl as or at Tris EDTA pH 7,5, pri
freezi ng. transformgd RféﬂT-]F&B@M PSEYH: da'lcgi\éldtrieBﬂV it QE)I%-@[QDD

freezing ?Ig@ﬁ%rﬁt@&mmrél@hést%eaSO nmg/ M manni t ol and 4.8-4.9 ng/n
gl ucose. 25 Pharmaceutical conpositions and therapeutic applications

The invention fertpiedugirgdndeamplifgingspOBT-RRP plermidRDIse Meynbe mage in
t he @Separ;?atrh&ﬁ Obf ELREHGRTRYi Dﬁtleéir‘ix‘?r?s aﬁrdé@lﬁ@ rq-?QﬁeﬁHaJ %H@ral

The i nventlon SO relates to the use o asm
treating aomum #cids Res. POOhIMar 1r29(5ledb)a lmetﬁtramsothat rasatdimghe udapD

whi ch corrprlses admnisterin u in need £ eof with a ,
ther apeut | LA ToSaNAL e TS, Bof CHP oD Bl st arethoig- Thete strains
2008/ 1074632&hH%@TétEBZQOBé@‘éESJmanufacturlhgl Tl’@ﬁsmﬂbemsbéelwmay be readily
i nvention ete treatin "treat means Jeversin .
L1 evi a1 HEOIBIeRkAT ProRGCRE Barate Llese Cirest Byamerhg: sHob Biteaiedepit
or copdi ti|prd QuwH %uéé@éx;sreéérb%pbaﬁm omApn§n|?rtrdﬁgfcﬁm5Mt§)éa?f1§rowon
such disorder or condition. 5"Therapeutically effective anmounts™ are
t hose anpAtysnediathy mrﬁﬁ%ilﬁémsﬁéﬁt&ﬁ cial results, particularly
W th respect t d@f prg=al ;

anounts may be i ni ?@f%"%ﬁ ermynggqgé&&eé/rlsgym%fgﬂ t@é‘%ﬁ%ﬁkyﬁggﬁ%e art,
| i t erat ur dor nstarmedog inooyladtingvén rpptagsiate ocultirg medidogtsuch ael Bbwkeditim

Teuni et - Nuerrave TN WEEO Rirallh B, Rach 3 S A R dtmel SR iR,

ﬁ prpgat e.arfy et:mnra{d yoa éubb@gtorﬂcmnejl i tn@a)t be peremniaddin chnaﬁnt:onal
uman. ce eptide ha nti - iogenic activity, ther
Wt pORTIREREdIEN B CReH 0ol CabroiRrany B SwaIee\gr Sisteaimoand
and may pr nt the 15passage of tunor cells into the circulation,

i.e. prevent ‘the occurrence and/ or
pORT-RDD plasmid may also be produced on a larger scale in a

fermenter. Advantageously, a fermentation may be carried out according to the
30 protocol described by Varley et al. (Bioseparation. 1999;8(1-5):209-17), or
according to a adaptation thereof. A suitable culiure medium for performing
fermentation contains KHPO4 3 gfl, Na;HPQ4 6 g/l, NaCl 0.5 g/l, polypropylene
glycol MW 2025g 0.2%, trace element solution, CaCl,.2H20 0.03 g/l, FeS04.7H,0



» devel opnment of netastases. According to the invention, the
tunmor may be any tunor, e.g. a primary or netastatic tunor, a solid

t umor or %P@O?f%%ﬁé tumor, or a hematdl ogi ¢ mal i gnancyPCIYFRRRSHS2691

i ncreasi ng evi dence i ndi cat es t hat angi ogenesi s al so plays an
inmportant 20 role in hematol ogic malignancies (Dong et al., Cit Rev
Oncol Hemeg.od ¢/120R6%c Berl G.b2. g/FspaPMESMf0.6Q, @|t§ﬁ1|r$@éﬁjtlérhl%frab%&¢|héd@

bl adder, breast, bone, brain, cervical, colorectal, endonetria

ki dney, |iT0@f Thergediyar vorks Tugharesqmeriss |p§ﬁt°”&r ds@ht éea&tee%tra@m% gfl
t hyroid, K [ g Bl ofig

mal i gnancH§§4 2%’cl mg%ﬁcﬁl??é&@?gﬁcé ﬁ%ﬁgtiglre'yc élﬁgnl ¢ euE< aem asd suc
as acute ZBwglyeird mevbeadad apntinuousiv lytqdhetﬁemnt@tldre\we&ePnFarmenhabom is

nyel o] ynph c | eukaem a o
mart bl emyLr B g R B L BREE ST olsBl 38 S BuoK AR s pray
an enbodi rsahiratibde nedi canent, the plasmd or t he rret hod of treatnment
according to t e |nv ntion is intended for the pre i on an

30t 1 eat nent of Do 5 SIS Sl Bl i e B et
the pORT- @gmea%ﬁoméwuﬁemdﬁétsvefcﬁgeeré)wmdamohs preferable to

present p RDD as phar maceut i cal n’ggm tion
2008/ 10746212 PEhembeoggrigarampropriate methpd ©& puriiying the ®QR RO ptaserd is

proviges H@ﬁ% rising the pORT-RDD plasmd
toge ﬁer \;%\XIW{ a%’gg’hgm??@%g@gﬁpe carrier. As used
herein, the t erﬂnefemt&y perifestioo ahdybaackipved by theastdpg oamtatalladine lysis of

varlatlons her e as th refer to .c Slt vehi

carr rer o atien st e Al by, bR GRS bF eshe B flySling (c) enion
represent gxghandeehmiRograbBy;adP congitation] (e ddn-Phis réddrs® phhde ahd e
a subject wthout the production of JEtndESI rabI e physiol ogical effects

such as n&¥skgionghromagsaprhiesanddNdsadionand the 1ike. Suitable

phar paceut i cal Intcaeirl, athbqn%trdneruﬁhénem.a& Mﬁeﬁsz dfgtﬁJoHQéing RT-
are not 10 limted to, sterile water, saline, glucose, dextrose, or
buffered FPRDIasmid vaHeh P@ﬂ@rimthﬁmnﬁd@@@%h@ péry agent s i ncl udi ng,
but not |imted téﬁntuPIhé 'éel{b‘sfceﬂr&r?éf ‘A& &ntf] ‘thefe OR%UfQBbmlétﬂ'qldam no

aci ds), preserv tlves ents, enul si 9|ng agents, pH
buffering agenb$, reco\sermlthy pé}RTéﬁ&DDlglwd*dd fromdbe coblredshoshdeltshend i ke.

adm ni ot or e | K revEAORSRy PERTFREE hizero B r dlrlr AR ¢ Sleel nes

i ntraperitoneal | yeells and neutrallzatlon (i) mesh bag filtration; (iii) anion exchange

intralesionally,intracranially,.i ntraarti cul ar ]y i ntraprostatl caly,int
rapl eural l'y, chromatography; ~ {iv) concentration/diafiltration; (v} ion-pair reverse

| nt rat racheal |y, | sHds8 ARl ldlidigh bhidhRltbdrabiios ARBMATILAcEC 2l |y,

topically, intratunorally, 1 ntranmuscularly; I ntraperl t'oneal ?/

subcut aneous| y Thermveaiies ialsd r£ates thadugbed of puriying pEIR t&RIN alaspid from
orally, topygaldhdned RGalde) \%H%%etﬂﬁ g?p‘?x%8§94e sth%Sf {aﬁ%u%a%ﬂe Iysis of
i nfusi on, "cont1 nuous PHfGSt on I oeart 76 PErT usi on

cel | 85 di r éost yeltsr followed byat hettealizatiolt;qb) hesadmg ﬂﬂmatlcexalopehreon @xchange
pORT- RDD ¢ osjitio of the sent ipventi.on | at ed

Par ent er alc TN REARTYE (D EoNGB ST (RICRAT yPraens e OhF 528 Phsion
i nt ravenomromaﬁ;gmlaaa (gmnfgmbncut aneous routes, though other
routes such aerosol adninistration nay be used. The l§ %parati on of an

aqueous 25 conmfodethasofpratuction andiar Pwe‘lcﬁmohe@Fﬁ plagiid jggfurther
pr esent "b*é?élfeﬂ%tﬁé‘fﬂﬁl@»‘vn@’%@qaetﬂ onal agent as an active ingredient

wll be known to those o Inthe art in light of the present
di scBdsure, asVWharaphefhast cbl iRenmagtosias cHatheowenticalfurewreroddes a

are. pr epay bted 4 dh SRty SRR Heresi KNP weBH 7 Hichyr PR boBhdes

suspensi ongnskehird kaidreels withapORTEHRDDP beatid nghselyt thenRDQY peptide (or



20liquid carrizers or finely divided solid carriers or both, and then,
i f necessaw, shagj ng the product. The act ual dosaﬁﬁ anmount of
a pORT- RODYR 2802 onposi ti on of the p¥esent inventi onP CHRRPGYOSZN
additional agent) for admnistration to a subject can be determ ned
by physical and physiol ogi cal factors such as body weight, tunor 25
vol une, seNER Ysifde GOmslirkb@binkft WD hyemidel e SxEesdd FmcdhencéineThe
route of admnistration. Wth these considerations in mnd, the
dosage of AamnilianEshoisi Rartsilara tungygalli cul ar subj ect and/ or course
of treatnent c ' r : ; var '
upon the subj e?}&pﬁ%ﬁr’eéf Ig%rﬁjqﬁlg FS|0E6F{f @lgcwggﬁ%ggﬂ%cggg%flﬁ SfuBHR e
admi ni st r angisgenikoracixbnys & beninhitetednyeminstancehin daseerr &ogbewfiore, the

oty B P T GO S 1 R R 0 v
ani rrrB]J is é]ﬁitmgorfﬁll eaﬁ\&tqi.iﬂ\ohﬁ lh@agtwuml, %Iaé bedh eehvinsgateccibethe pORTY
wei ght" as e erein shou read to | . ,

2008/ 1074_63‘5§P 00pgs2keoreat Proliemtiopeln GuifbEs: ©f mRnpRtamcells
"total weigdHsedBY Wi th BRshid. At apdificRPblicdtRps 3t e fLirtR) efdidd ®aidw!
treatnment. However, those of skill wll recognize the utility of a
vari ety of dosage range, for exanple, 0.05 ng/kg body weight to 300

/ kgnbod i j : i
025" 0700 byt pofingy BUH R PR Al B IR OTOr- KD IBBEY b Othes,
wei ght to 10 nd keetbod wasedeielopad bl etherineehtdiss g essagiimentrapayotbecy of
bet 0. [/ kg. pody. O |1 of th d
oxent ar y PRARAD Hasdist st S HF Bhie B sofine i af s pdbley of
be of use vatioLbebdtehezsnsi pORTIREDS preitid.CTH StehByelthi®pravides an in vitro

particul ar subject wll  depend %)on a var.i e,traé_ of factors including
the body ™M8hRE Qht assayingr AOREALRH, plasmid gingibitory nRotaRgy reutmer  cell
admi 9k st r a3 ABratlbAtRfci LoAPREPINe Ve AL RXGRGIdron, combi nation with
ot her dr ugt}sr an? t he s%\_/e_?i Py of thee%;rtl cull gr cancer being treated.
Any suitabl e méde obreviingsdbcaniiugntstitynes opermpoLelplingsii d may be
15 used by the,gne I | u t j -
not limted to bﬁi re?éh%#eeﬁfﬂ]\;je?r}é% "%L@tuﬁéagﬂsﬁe?g?’ﬁ%%%lygﬁ',th %eﬁ'ﬁg
m cr oi nj ecdAmoumts ef e PORPHRED plasmie kecdrdimgriatisd Ewve njicn, -or mjithca cantrol ;
cal ci um phosphate precipitation, .usin -dextran, fol | owed by .

pol yet hyl ene gl9col Fu@frﬁ@c. es%?ﬁséeiﬁg%ﬁﬁgzg?ﬁﬁeﬁo@o%dmngﬁg’ﬁS which are
trangpect i uablecte @idtalh phETératicn of hanwis cidrfectdd GitARROLEGdI e
bonmbardnent, 20 agitation with silicon carbide fibers, PEG nedi ated

transformation®Bf pfBt 68FRsPATTICHAS| 2BAUNORA | tansestedn PRET-BOLY RiREMid,
upt ake, Ordé@HniﬁﬁEWh@aﬁéregn@Pe%*céerﬁh OelSlis gés %?)ﬁrflpt%péd’ vAERbe R oer of

plasmd is adm niStered by electrotransfer her described
bel ow. 25Hedstin e ecalisfudttreprovisiedlin step a) Whish peRTSURDIME s irpasTastion with

successf u'sl,é{q ggmfzﬂlia%ﬁ{oﬁgt %éﬁﬁ-g@?gp&%idor i ntranmuscul ar

el ectrotrans O Mmce W subc eous t'unors. Hence, the
i nvedsi on rel ateds t dortthe celie trahsipCET- WDDthE emntiad, deternbinimgt thegiensettagd

t b | t.r.ot f i t] I i ntrat. I / ,

|t anus L ROy B Rl pecomaAret b i, Aerbln of AR P Bie duavidens
use of t hanpédRTa RARch Waseubniited t&@arﬁf@cﬂ@hﬁhiikpébi@ﬁ:oﬁtrﬂﬁdi canent
intended to be electrotransferred in vivo into tunor cells. The

i nvent i on ¥hergby AGRERRER Riaemidsis determined crerhamiDgpinhiiipry Pekency if the
el ectrotr i LVQi: lis. :

20051 1074807 ERLT £8Y S B B EHEuISREy B stonl ) is ower fhn the,percentege of
may Bé el ettrvivingaeds ealceldtestiomted @ t o any suitabl e nethod known in
the art. dv g . ectrotransfer nay be pgrfaorned
according to tr.llAep Ogcgﬁpgé%ﬂn?%%@?ygg? hlésqdn?%'?%ilf]gotﬁ’a epH}eé%‘%d of the
appl i cat i dnvéi@ibhl 3 ROI0PaAREIar DAartdrbnmg ckb lihb] sugh asoB8F10 bells, C9

celis, or 451 Lu cells.



151 ntsranuscul ar el ectrotransfer is preferably performed in nuscles
whi ch are accessible to the electrotransfer el ectrodes, i.e. nuscles
at the surV2289%8§076he body. The  asnid may be brRSIJH2008/45E91
contact through direct intratunoral injection, through systemc

adm nistration (e.g. intravenous or intra-arterial route) 20or by

topi cal or sub@ubpgNStha GltiieSdi akiop kell |I|Héf'§ﬂlb$ﬁdébaét 3008604 lceﬁﬂufefncy,
the plasmd may be used to contact the plasmd tunor or nuscl

clel | ts _ lmorel areé%rabiyc@ﬂ ?Q o tooREr ey r?!é)cq:@ﬂw@tsglétuﬁa? abe@ tumor cell- ine
el ectrica e
strength orbé% %ggo fng%%%n(?ty /gc?n?dogfgﬁﬂdbféls E\?\ggt?\bg Oéégﬁd
2000, preffErff@BDQ%ﬂ meeﬂemrwﬂlraadnmmell @élptadécm 25 nore
preferably of b Q 1200, ical ly .about 1000 v,

The bV pul se MR D PRSP rbfrrding ARRER Bt Ry ioeres Br bhsiRtiion
‘FI)'LEf er abl wgﬂfrebeﬂme@e@ﬁ%nm B@ﬂwaogqnéfoym théle![ry I%b@tﬁtari&? aﬂﬁ)ugts ranging
ere may be severg _g%s e. from 0 pul ses awﬂ?q:

t he speci ff%i)l 1\;?\% {48 %r%@%m'dwav g e&nto00R B0
case to h%‘éﬁs'&%’ﬁiobgf@g ol dﬁ%d@@b%@ﬁ LuTmsfrequency of HV pul ses may
be 1 Hz. However, a single HV pulse as discl osed above is sufficient

to perneabi| i zdhetateced i wfécrﬁﬁa@ﬁi@ctfom@aﬁb@r@pr@wdttwdlgﬁf@cftv@nrt@u instance

500014054 riRCaRalRRF L sy P PR BLOF A mdRbted bydnvigpaeny

pu: se, it is pmefméab%moa csfquhar»ademwnseheI"nomaa9coﬁ3|st%vmraiefWnslfectuon
pul ses, use can nmpde ni po r or or o pul ses

havi ng di f'T"éP’é?nthE‘fW @c¥§96*r%tH§WH?% 0 Baﬂ%fép%pﬁ%s llg%ﬁéﬁamayw@ﬁ amguints of
squar ed tWngmsﬂgdt'm@ébrﬂmeddém%d oﬁ‘Bﬁ ?Fas'rrﬁ@St one pul se Of a

Hv field strength 5consists of one pul se 00 V/cm 100

Hz. The nEiction rﬁav @@sWﬁﬁ?”Sbéaﬁ@ﬁa@lét@dmﬁybatH@ %ﬁ“@ atr§73%| adh
can van 300

500 18 ancdh0y metenEe 15 LRGlF REs SBn R sd It am QiRIRRG LY BEbYRETor
about 10001pof§ect|d>rm, ancbalthercud: Plasanit ddNAefeontrolheore varyingoatagntsr ofoplbgymial
short one, ﬁ‘ﬁy | ess than 300 ns, 10and the HV pul se has a field
strength orT) et ween 300 and 1000 volts/cm preferably of between 400
and 800 vol ts/ Qulls are thenTélﬂuEémgla&slbéﬂypﬂbslﬁ Eﬁ@ymdﬂéteemédhhe(r@ atrhédiginh
of between 100 and 200 v éﬁr;n fer of . bet en 120 160
vol t's/ cm SUPRPIERRIGE &5% o U s72nt8I1@ %%ME@ Y 56
a dup@ti omepfs. bet ween 300 and 800 m; 15preferab| y of between 350 and
600 ns, typically about 400 ns. The LV pul se may be of the sane
polarity than SHvipallis @ssessered) thewadoffbe suitenngopgrinse dytany: suitablef
the HV pulmginof" ﬁﬁ&mbp thd "GRG CerleV P RF IS8 IHBHGT 1P 9@:14 8.
can al so be trapezol da I'sconti nuo ccording to
an enbodi rdarnethytthlezdﬂw-plt)-lzg'edIpaenylﬁeﬂralzcﬂrtmelvrghhdm)fre&@éht\/aﬁrcimyﬁﬂdﬂde

| asts 400 ns d el ectrqtransf r.ot ocol

o emanted acE8F e BUiRsSE of SofipBid Bt e BECHBE8Y At lpdey of Con
50- 200 ps sutvivnll me bb ttefagls €he peRiaHERTE B0Qvivy @8N5 30 & fdRdtdn=of th
100- 200 V/S(lémI 300- 8 y Hb e1 pul seep Pr ef er abl y,lwfghe fol |l owi ng not fhe

el ectrotréW@ﬂBW%P&S@@GD%WB@@&@%SHC apshowmon fignen 12100 Ps, 1 Hz,
1 pulse pause = 1 000 ns

Freeze-drying of pORT-RDD plasmid
The invention further provides a method of preparing freeze-dried pORT-
30 RDD plasmid which comprises the steps consisting of :
a) freezing a solution of pORT-RDD plasmid to from -40 T to -60T ;



30- LV = 140 V/cm 400 ms, 1 pul se. Alternatively, the

follow ng el ectrotransfer protocol may al so be used preferabl

1500 V/ Cm WPFEOWT463 iz 1 pul se WO 2008/ 10746217PCT/ E@W&@B@i
Pause : 1000 ns LV = 140 V/Cm 400 ns, 1 pulse. 5The invention wl|

be further illustrated in view of the follow ng figures and exanpl es.

FI GURES Fi gureb} i satdidliaBn fstd}ﬁﬁ?ﬁﬂ;ﬂ efbsed By indPEAING eheltenfodraieire
map of pORT- RDDby | asm d. Flgg%re i S tq:\?]/g map _of yVAXl plr,gasm dm?p

Figure 4 i® aateﬂmr@tslée@%f Pon it 18 Ter a etor ﬁf of0 tBﬁQ:'i@J@l%'@@f ARERRPEIre

tunors durimgokd 88y @fg intratunoral el ectrotransfer of
pORT- based vectors @gr lg(? plasmd (in 50 pl 10mM Tris, 1nM EDTA,

0.9% NaCl, pH %)5) \aemsondam dnmg stepawdicdl iscperfarmedl sk sone temperature,

appl i ed, mhe r esent he
Pt S0 (AR RCTES 24 iE SppThaan iR PoRERdRGEFfE Hchd

g onehnaéI urrebndeaigerature mo&xpﬂfemrﬁo)mpﬂ%rafﬁm bl Bwﬁozhw&s §t wg nat ur al
eat hs uri n e |rTEnt . n or eac (0] . tars
o ot ot a0 RS kPCEng ateh daALDe PBHPERRL by E0aasiay BB MamBerdre, of
tumor gr owsROIRIDEERRIoA uhﬁ#k@d?ﬁ@éﬁpéﬂéf%%mobgmMart FRE) (SL0T fRDC

after intratunoral electrotransfer of p based vectors
represent WikEn fignbil 0@ hewss( arcmaiganingoihedaamertaigior 2 kousi Rwlerably,

o L8ri na"e X RABorLes Shsror P g e e AR A o T cated by

i ntratunor aI elTdet sullinsattigestepf ispidrably dparértmedsundernBi0 wblamrpsessere

i d 65. 4 h
o ot e 0% B e et R AL M of et te B AR E R h R
this graph : p@IREJ@éBMHdQFde@m@ i8 GrdieRiBly peforniétaE50 fibas, $it aR0%S fgralp

significance, 30Figure 7 displays analysis of tunor nonitoring
expr essed P20:haUre VNO for snmal | BL6F10 subcut aneous tunors treated

by i ggrat umor a'A&bﬁ@g@%g@n%ﬁmt@f g%m@@@@%%)e%omed TRy OfPb BRIt

were conprised between 33.51 and 65. 4 NO represents
t he rati ordusisowtien courgsy of dhantseeae-dainoo magitiod V\ﬁccordmgly, the pORT-RDD

the tumor Hatng TALaR gy e m g iR ENERA] e aif BR8P Ged o

this graph : pmrlla@bwce\-%"/amxﬂ rpﬂﬂ’l‘th[OEI nea. m@bﬁ)ﬁndnﬂh%a@lecosa (at 500
statistical si flcanc ure 8 displays analysis umor _gr owth
of "B16FL0 DRRYANReETE oo SeSaese hbliRar Feti8Let STREser iy
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25
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
30 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.



subcut aneous tunors treated by repeated intratunoral electrotransfers
of pCRTRDprI asm d. Data represent the tunor vol unme (nean SD&S?%or
each groupVPrESMMSE| e n=20 ; pORT-RDDIIx n=10; pORT- RO BELZALSH53691
Figure 10 shows tunor volune nonitoring by ultrasound after a single
15intratunoral electrotransfer of 200 pg of pORT-RDD pl asm d.

Figure 11 showsn ttheonkdx@ast tHeSIE@EntiBRNithe téme "DYatPRP Breftrdstheas AHEshs
after a single intratunoral electrotransfer of 200pg of pORT- RDD
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wer e tranéfect ed with increasing doses of non-I|yophilised WO
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each dose). Data represent nean = SD. .. Figure 18 shows anal ysi s
of tumor VRURE M e iapglicaiionnty vest st PfseAteernfeguay uprsvent the

treated prajs%{zé“d#erFr@r RIS ChicPtHARFE@AIGH, MONprb¥@RNInG! §6eirince and/or
5l yophi li sed &p -ROD plasm d. Data represent the tunor vol une (nean
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(mean SD) fo'%i(each group. 15 EXAMPLES Exan&que 1. production of
pORT- ROD fl"asm@mples 24 $PUd otsel Arppoinaidetadiar g eRak bgapehraine geatical.
expr essi orpopdragtdl, denddfehditrial, %rﬁ@?divéf‘%ﬁ!};,n%eﬂgasg%&@eﬁ Wakiat,| pRatdwy,
fused downstream'of the signal peptide o human uroki nase. The codi ng
sequence itgstighlasr thieide aitertisl ang M concem espekialy opelgnoma. Hematologic

cyt onmegal qQyi ; e £ . e i
e YA BB St BB KRR Rbrle HRK AP v
been28lesi gngsloibyleikexeniaj aguitalyryehubdladisdetkazndanttabnic myySiRDEuIgnea, or
driven by human u[oki nase secretion signal_into Cotf{a} )
chronic ~lymphocytic = “leukaemia; mphoma;  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
30 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.



Bi oManuf acturing's pORT1a€W plasmd (map in Figure 1). The
sequence ofﬁgér&a%%ene cassette was as foll ows:

AAGCTTATGA 5% GEGCGCGCCTGCTTCTCTGIBTCCTGGTCGTG  ACRKTHEIROISARMAECA
TGGECTGCTTTCTGCGGAAATATGT TTGT GGAGCCGG 30
GCGAGCAGTGTGACTGTGECTTCCTGGATGACTGCGTCGATCCCTGCTGT GA

TTCTTTGACCT CCCMERbeAGHECAKFehoh @%aoeutlcal composition
TGTTGTCAAAATTCI:CAGC‘I’GCGCCCGTCTGGCTCI;C@ ACCA P
GAGGGGAT TERaTiFTectirGAR RIcR BECoiasnitirgntarceitzareranmaogpgfically acceptable

2008/ 1074 ngT/ EP2008/ 052691 CCCTGATGICAGCCTAGGGGATGGCGAGTAATCTAGA

(348 bp) ( [ D NO 3) Hindi!" and Xbal restriction sites are
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RDD gene is i lics, S5The s etic e casset

nave Boen Vgt Bierpeh a8 By 08 ot otarBnEeRHieS B R UhREY oy
create theep§¥tits RN pdes Mitetchangeably QWTe[R@EbMetﬁtaDmet Matertni®l dspdoe

foll ow ng el enent plasm d maps in ure Human ¢ torre al qvir
i medi at e- ‘ga?qj@?”vﬁ@(‘fﬁ Npi% M6t EHOM:- & Al 6%[ B“thgz‘tr H??geprro‘ﬂﬂ%'ﬁﬂt% UPRSFra

cl assi cal Wdcﬁ?&a’laeﬁé&é C&ich BOVAhAREH WkAndY, rléq‘(ﬂ%&")and the like.
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e e e
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Genetic stabili n ct ur al a se re ati onal

Stabi |1ty DreesalhEShrRene Saalya e 5y oA DA EOT e ABse jriection
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IR I E A, WA TSR

Bi r nboi m gAdigho by tH\bfdseht didelodareRes- exe?difite\by Remlngton s Pharmaceutical
Sciences, 16th Ed. Mack Publishing Company, 1980.

Typically such compositions are prepared as injectables either as liquid

30 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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filtered dhetgods avglnkigwn en the art of phargwell &sich gnethads ymllsde/véhee step of

| | ected I
were anal yELGMEGARL aesoR R ibh e SRNTREE plssid LRI B @FnEh BenShiutes
struct ur alorenatt eloré iacgessanyg rrrgmmesqsem becengi e’nejﬁormulatrons'ﬁrre premmedpr

was prepare usr n m t.he .Resear ch \Wor into

200 i - apiiveend Tliheisly Biibaing ieiee SBidianig. thasBaRT OB Rlsmid it
extragt, ZIqHICDbIarrIéI'QWI’m&y 4igdéd K3litPQurridrs04r Bbth, Gt efigt,) if inkcdsdary,
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x m 100 OD I I
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When isolated cells are being treated, "body weight" as used herein should read to



fermentation and 0.8 % agarose gels stained with ethidium brom de
were run for each sanple to qualitatively visualise the

A feed rat O 97468/ hour was eventual I1¢ found opti mal ]F‘EVEW%?FQ?l

yi el ds (about 1 pg/CD rﬂ) during fernentation. 5 pORT-ROD
purification buffer salts and reagents were purchased from
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Conponents of t n Plasmd Maxi Kit gen- t| 500 uffer
BTG arkeess, JIPhitaee dR6P0R8 e Hemiay: oha T PetagR Mikaen tese
procedur e.pdits G8ldisd ¥gpectad ey by B eCinahkliheétioAN The specn‘l@ dos@fle%ﬂ'fbr
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150 a X al h t ai I
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The cel | s absoeptiopsaad l@(cmtlmnngombtdatldn lwitf othesidrugslandi the $e)/e1|5,50f\/lthe
NaOH, 1% SDSmat| 20- 22% fon 3 nut es for batch 1 and 10 m nutes for
batch 2. PAUGHEEANPS ?Qg oI ution (3M potassium acetate with 10
mM EDTA at pH 5.5) was added to the |ysate whllst stirring gently.

TP el a7 S T o SR oy 5
pm dept h fiideliens K&Bﬁ@%@ﬁl@dﬁ W@lﬂ‘ﬁ%@%d‘éﬁl@lﬁ@émﬂt afd hét ARG 1o

UK). WO 2008/ 10746224PCT/ EP2008/ 052691 1on-exchange chromat ogr aphy
A XK 50/ 30iingist odelivert afhfhe oplaamidialy: pirde@ienwi micragipiectien ofelgniioppraion,

vat et WGl YT CNGT Bholats pFRaB Sud phokkad. e
1. Batch Zoﬂmed)abkedol\yetlmeméo ghycobf dinect fscedc weiizdingwa Bt nte aced pééd
ENMD TMAE k . KGaA, bed

Cosul 11 g HATSIEgsE nipeRroaediate o rBRSEERar e mitonSietle ~Borbefiment
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batch 1 arffsicatieny "i'%lfg‘?d' Pata\hﬁsort@fahcgrawﬂﬁt'%a Qmm@m? .
col urm volpigRsa8) BORTRNEOWMAG B GBRiiASlrdd By SkieBebRsiol BEUfurther
Equi | i bration buffer was then punped through thé colum unti’l the pH
of the effdagefipeheloneached 8.5. The col urm was | oaded with 6312.5 m
(batch 1) and 6393.3 m (batch 2) of clarified feedstock, operated at
a constant linear flowrate of 100 cmhour. 15 Equilibration buffer
was E8-applied to wash out unbodfettadfdnsenpeastoodt i ng material before
the pDNA was recove app!l vi el ution at_a _ flow.r

100 brthour. COnGeReRLrTER Bpessies shotenli et i fdmiliafors! or

t angent i alinfrdmuséilart ieiddiofranger AoMrlidd mrre sudbSeakoud REnpysSt e@nBes the
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The reserwails. Whe owvehtiowoalsd yrefdtéd ad that iuse abl thé]ep@RmmdDrrpFaemldalfor

electrotransfer in vivo into tumor cells.



lon pair reverse phase=:chromat ography A VS60 chromat ography

colum (M| iezgore UK) contai ning about 850 ml of Perfluorosorb-S
medi a was WORYA46Ag thi's procedure. $anitisation of tHeI/ERR0IHI269%

and nmedia was carried out by punping two colum vol unmes of 0.5 M NaCH
with a contact tinme exceeding 1 hour. The nedia was then equilibrated

(until pH had reRcHIasmE 1.6 adiriteredShay BB &l&dotENsitaGdl R3ERFhgMd dny
69.0 mM (batch 1) and 200.8 ni of post-ion exchange TFF concentrate

and oper atdale raelbgAdawn initheadi. fl ow rate of 70 cm hour. Two col um
| f wa f - Buf
vol umes o Smﬁgé{?ﬁéoﬁslﬁndelé&tqtra?@{’éﬂ”ﬂ’la %evodééﬁ?@&% aﬁ@?{r@gité?fhez

were then intro [“into"the colum to rénove T
RNA and urisoigad! desceibedln thedhiermatinat patanBagddicationaB8ClidBA0OG 00248 ver

the captured p e.elute ea s .collected and anal yse si N
W/ spaet r ophot QTP 8 b e ofiRl M8 wEuish Pt St et iaiiemacias
r ecover ed.tuhbConaritiatalsahditiad tUrhdradri romsdiy ist clagecdliyadtinidigtad as folgjws:
filtration and prodyct fornulatjon The system was. prepared as
before. The reser‘vo;}I'FSt\)(?éig] @'b'lﬁ'faﬁ aRg oLlperef g@'h*?ft?g%\liﬁ/l H@dpﬁﬁﬂgth of
sol ution had been agdggeerdWmEandeotdPMid&huti on had been concentrated
to the required concentration, diafiltration was carried out agai nst

fornul ation buffer gecondvwithi 3 siagle, pulseral Hopa Valtage ulw) Viiakh Gtrepgth of
7.5 til the 20 i t
(he. H1ati1cration bOFMEEh SORAYC2DY olishln bAE o SLARRN orBEE B00!dhe

drai ned out fromth@089steem before 2 x buffer rinses ensured that the
maxi mum anount -0f QDNA. was recovered framthe nmenbrane., The recoveyed
PDNA al i quots \]E'Fea??mfd\é%@a tt?_SF'?I a t_eg "Rﬂ'ﬁﬂqq F Ora?fdmpffl_fee%(ﬁf o @ Tow
sterile crsgeghdd so UBdeNinLAssPa.gc froANdDts and. 5 ARlliesPpbkioré Gablyiy the HV

process is ?unmari zed in Table 1. Table 1: purification
summary t AWSEPORT- ROD Cel | Ivsis Frozen cell paste used Theoretical

PDNAyi el d Cel |Int$éfﬁtﬁ’§d‘u$ér°é’!e&kﬁtfa%’éfé?ﬁ@%?ef@?a¢bgnB@r%rrn?éd PmUg8Es which are
Vol une of neutralization solution used 2 000 m 3 M NaCl

sol uti on #¢8espidgatoothy elpxiptrarsien elesgrgdes, ie. muscles at the surface of the
body.

The plasmid may be brought into contact through direct intratumoral
injection, through systemic administration (e.g. intravenous or intra-arterial route)

20 or by topical or subcutaneous administration. Intramuscular injection of the
plasmid may be used to contact the plasmid with tumor or muscle cells.

In particular, tumor or muscle tissue may be electrically stimulated first with
at least one pulse of a HV field strength of between 400 and 2000 volts/cm,
preferably between 600 and 2000, preferably of between 800 and 1600 volts/cm,

25 more preferably of between 900 and 1200, typically about 1000 volts/cm. The HV
pulse may have a duration of between 10 and 1000 pys, preferably of between 50
and 200 ps, typically about 100 us.

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

30 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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Where there is a single HV pulse, it is preferably a squared pulse. In case of
several HV pulses, use can be made of unipolar or bipolar pulses, or of pulses
having different directions and/or polarities, preferably of the squared type.

According to an embodiment, the at least one pulse of a HV field strength

5 consists of one pulse HV = 1500 V/cm, 100 ps, 1 Hz.

The HV and LV pulses may be separated by lag and this lag can
advantageously be between 300 ms and 3000 s, preferably between 500 ms and
1000 s, preferably between 500 ms and 10 s, typically about 1000 ms. In a
particular embodiment, there is no lag or only a short one, say less than 300 ms,

10 and the HV pulse has a field strength of between 300 and 1000 volts/cm,
preferably of between 400 and 800 volts/cm.

The single LV pulse may have a field strength of between 100 and 200
;/olts/cm, preferably of between 120 and 160 volts/cm, typically about 140
volts/cm. The single LV pulse may have a duration of between 300 and 800 ms,

15 preferably of between 350 and 600 ms, typically about 400 ms.

The LV pulse may be of the same polarity than the HV pulse, or may have a
polarity opposed to that of the HV pulse. Preferably, the single LV pulse is a
squared pulse. It can also be trapezoidal, or discontinuous.

According to an embodiment, the LV pulse has field strength of 140 V/cm

20 and lasts 400 ms.

Preferred electrotransfer protocol which may be implemented according to
the invention is :

- HV : 1000-1600 V/cm, 50-200 ps, 1 pulse, 1 Hz,

- Pause : between 500 ms and 10 s

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

Preferably, the following electrotransfer protocol may be used :
- HV = 1300 V/cm, 100 ps, 1 Hz, 1 pulse
- pause =1 000 ms
30 - L.V =140 V/cm, 400 ms, 1 pulse.
Alternatively, the following electrotransfer protocol may also be used
preferably :
- HV = 1500 V/Cm, 100 ps, 1 Hz, 1 pulse
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- Pause : 1000 ms
- LV =140 V/Cm, 400 ms, 1 pulse.

The invention will be further illustrated in view of the following figures and

examples.

FIGURES

Figure 1 is the map of pORT1aCMV plasmid.

Figure 2 is the map of pORT-RDD plasmid.

Figure 3 is the map of pVAX1 plasmid.

Figure 4 is a representation of tumor growth of B16F10 subcutaneous
tumors during 14 days, after intratumoral electrotransfer of pORT-based vectors.
50 pg of plasmid (in 50 pl 10mM Tris, 1mM EDTA, 0.9% NaCl, pH 7.5) were
injected and electric pulses were applied, when tumor volumes were > 30 mm®
(day 0). Data represent the tumor volume (mean + SD) for each group (at day 0,
pORT1aCMV n= 10 (one natural death during experiment) and pORT-RDD n= 11
(two natural deaths during experiment) ; at day 14, n=9 for each group). Stars
indicate statistical significance.

Figure & is a representation of tumor growth of B16F10 subcutaneous
tumors during the first 7 days, after intratumoral electrofransfer 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 : pORT1aCMV 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
pCRT-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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Fiaure 11 shows tumor blood vessel monitoring by Doppler-ultrasound after

a single intratumoral electrotransfer of 200ug of pORT-RDD plasmid.
Figure 12 shows inhibition of B16F10 cell proliferation after transfection with
increasing amounts of pORT-RDD {BAQ15-VCC-004) plasmid.
20 Figure 13 displays the inhibition of C9 cell proliferation after transfection
with increasing amounts of pORT-RDD (BA015-VCC-004) plasmid.
Figure 14 displays the inhibition of 451Lu cell proliferation after transfection
with increasing amounts of pORT-RDD (BA015-VCC-004) plasmid.
Figure 15 shows the results of agarose gel analysis of plasmid forms on
25 non- [yophilized 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
30 (n=4 for each dose). Data represent mean & SD.
Figure 17 shows the results of analysis of 451l.u melanoma cell

proliferation. Cells were transfected with increasing doses of non-lyophilised



Human C9 nel anonma cells were grown.in Dul becco's Mdified

Eagl es' Medi um (DVEM + G ut aMAX, Invitrogen G bco, ref 61965-026)
5suppl ementVORIRPM610% heat inactivated9foetal bovi ne SREGTIER2008/052691
(I'nvitrogen G bco, ref 10270-106), at 37Cin a humdified 5% CO 2

at mosphere. B16F10 nuri ne nel anoma cells (ATCC CRL-6475) were
grown in DHLRACHO %?hlflé&ﬂ(b@@& 25 poREdRDBD 5Ia§n‘iﬁ Wl@“é’@lﬁd@&éﬁ%e
with 10% heat inactivated foetal bovine serum 1. sodi um

bi car bonatug Pielecal GiehfoGepeln dosedf D@UQ@@&QSG@BO)G&” + D Vials of

frozen cells wes Qr@g@% faF,%glrsg o?'t Ft %hf#] %oﬂﬁé 0 Wf(rﬂegcl: ! @iéﬁo

liquid nltroge e su ured” tw ce a’ wee 10t on
1:10 for @xbcaﬂahsom]wrﬁorkaréahed B&Gﬁﬁ:ﬁlunﬁrélselectﬁﬂrarsfmmjlrtamrIyomlllsed or

di [ , A ith P d 2 75, cnP fl
o7 e IR RSP i B o v Sefotel i L <
3107779) vece g’,@%ﬁd. The flask is allowed to sit at roomtenperature
e

until the cells detach. fresh nmediumis added, centrifuged at 1200
rpmfor 5 nin, Fauser 19 displipyedumeedalsme smeatiering &hdB1 el & sHpgutaneous

di spensed t%,lﬁlbﬂ; Nr4tEd a&kﬁntrgﬂugc‘,@%gfeg%%r‘o%ngfé‘# 8f SJOFf{?r Oﬂlagﬁﬁf"y?nd

The day before the transfection F10" ce
vel | (in Sebigg. Dﬁiamweaemtétiemowmtanpl aIBeditﬁD)Zmeb!h gpiupt es. 1 pg

of e h plasm

rantTocted w ERPRCR AR dinne Yoo kit & JEbR 1 Bupeyangous
Six wells tbmprsﬁsamtéd\m;uatrameganadeleatwmgére);eme l%:]rcmtala\aﬁﬁd ped fvehigrd
tw ce. The transfec poto was a ro

manut act urE ARG O ARRIBIEca g sy o ESRta P RN LS LRI RS (9F2 & SR
at room t egpesc grogpi N 44 pl of Medium 0% and 6 pl of PLUS Reagent.
Then 46 pl of Medium 0% and 4 pl of Lipofectam ne are added and the
m xture is incubated for 15 mn at room 30 tenperature. 400 pl of
Medi ygn 0% and 100 pl of the ADN-Lipo-PLUS mix are mixed. Cells are

washed with PBS and 500 pl of transfection m x are added per well.
After 4 hours E@MﬁLﬁ&n at 37C, the transfection nediumis renoved

and WO 2008/ 1Q(462 9P EP2 08/0 of. ,conpl ete nedi um are
added. Transfe Z‘ % ?%858@%&@% 'Slli'sE' or 96 hours.

Cells are |ncubat.edpvgshhdg50 pl of PBS and 25 pl of MIT (Signma) at 5
mg/ M. After 2 hours_ incubation at 37C, 250 pl of lysis buffer (20%
SDS-33% 5 Di I\/qu?{ﬁFQJPM&HPE?&ILEWaB%|9,e”é‘('5$t§d03'®2@f9rﬁ§"3f0 RN ida GQRT-

are aglded mgygr Qh&ﬂﬁnq 25)0) aéneﬁraﬁggpggﬁgpm@e@eswﬁsﬁ%émthﬁ& sldhapﬁ mdé

pl ates for an optical denSity re 70 nm This experi'nen
repeat ed tofi liemam urelénasarel e wadingosequenge DRAURdasclihgi eentiobroifibe strong

e R 57 RIS e P BB of e povie
vol unme (p|g)'owm1hdkmhaeabw)@bly(anpnﬂlaﬂorﬁs|gnal

pORT-RDD has been designed by inserting an gene cassette containing

25 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

30 GCGAGCAGTGTGACTGTGGCTTCCTGGATGACTGCGTCGATCCCTGCTGTGA
TTCTTTGACCTGCCAGCTGAGGCCAGGTGCACAGTGTGCATCTGACGGACCC
TGTTGTCAAAATTGCCAGCTGCGCCCGTCTGGCTGGCAGTGTCGTCCTACCA
GAGGGGATTGTGACTTGCCTGAATTCTGCCCAGGAGACAGCTCCCAGTGTCC
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25 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
30 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 37<C and 200 rpm.
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There was no obvious sign of gross segregational or structural instability by

15 serial subculture and sampling over 44 generations.

5-litre fermenter evaluation

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

20 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
KH2PO4 3 g/l, NazHPO4 6 g/, NaCl 0.5 g/l, polypropylene glycol MW 20259 0.2%,
trace element solution 0.05 % [consisting of CoCl..6H20 2g/l, CuCl,.2H0 1.9 g/,

25 H3BOs 1.6 gfl, MnSO4.HO 1.6 g/, NazMo04.2H,O 2 g/l; ZnCl..7H.0 2 gil,
Fea(S04)s.xH0 19/, CaCl,.2H20 1 gfl, and citric acid 60 g/I], CaCl2.2H,0 0.03 gl,
FeS04.7H0 0.04 g/, citric acid 0.02 g/l, MgSQ4 0.5 g/l, vitamin solution 5 mi/l
[consisting of biotin 0.6 g/l, 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

30 peptone 2 g/l, yeast extract 20 g/l, (NH4)>SO4 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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I pORT pORT, TENXe! inBcddih Wad Ieddied et 20Dy rbMatble Research Working Cell
Bank into 200 ml T-Broth Media (11.8 g/l Phytone Peptone, 23.6 g/l Yeast extract,
2.2 g/l KH2POy4, 9.4 g/l KoHPO4, 5.04 g/l Glycerol) in 2 | baffled Erlenmeyer shake
flasks. The inoculums were incubated at 37°C with shaking at 200 rpm for
10 approximately 12 hours. 1200 OD ml were then used fo inoculate the 5 | vessel.

Physical parameters
Dissolved oxygen, pH, agitation speed and temperature were constantly
monitored throughout the fermentation time course.
15
Harvest
The vessel was chilled to 10°C using a jacket supplied with mains water.
The culture was collected into 1 | centrifuge pots and the cells pelleted by
centrifugation at 4500 rpm for 20 min at 4°C in a Sorvall RC 3B Plus centrifuge.
20 The supernatant was decanted and disinfected with 2 % Tego 2000™. The cell

pellets were then frozen at <- 70°C.

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

A known amount of cells {ie. ODggo x ml) (100 OD mi) 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

30 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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¢ pORT-RDD purification

All buffer salts and reagents were purchased from VWR International
(Leicestershire, UK) and were of analytical grade (AnalaR) unless stated

10 otherwise. All buffers and sanitising solutions were made using purified water and
water for injection (WFI) grade water (Hyclone, UK). Optical density
measurements were carried out using a DU8B00 spectrophotometer (Beckman
Coulter, UK)‘V. Centrifugation was carried out using a Sorvall Evolution RC (Kendro,

UK). Agarose gel electrophoresis was performed in an EC CS8U1214 Turn & Cast

15 Gel System (VWR International, UK) and using the Electrophoresis Power Supply
600 (Amersham Biosciences, UK). Components of the Qiagen Plasmid Maxi Kit
(Qiagen-tip 500, buffers QBT, QC and QF) (Qiagen, UK) were used for the lysis

titration procedure.

20
Cell lysis and lysate clarification
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/l for batch
2) and mixed manually with a stainless steel spatula until the suspension
25 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 baich 1 and 10
minutes for batch 2. 2 | of neufralisation 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 ym mesh bag filter

30 (L1INMS00BBSS, Plastok, UK) and nominal 50 um, 5 ym and 0.3 um depth filters
(KR50A05HH1, KROSA05HH1 and KRK3AO05TT1, Millipore, UK).
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25 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 fo a final nominal
concentration of about 2 mg/ml pDNA. The concentrate was then drained out from
the system before a fina! buffer rinse ensured that the maximum amount of pDNA

30 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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pl asohd pefH and conductivity of the permeate was equal to the diafiltration buffer. The
diafiltered concentrate was then drained out from the system before 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.

25 The purification process is summarized in Table 1.

Table 1 : purification summary table

pORT-RDD

Cell lysis

Frozen cell paste used 298.4 ¢
Theoretical pDNA yield 158.08 mg
Cell suspension buffer 200 ml
RNase A concentration used 0.1 mgfml
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NaOH concentration used 0.155 M
Volume of lysis solution used 4 000 ml
Volume of neutralization solution used 2000 ml
Clarified lysate produced 5833.3 ml
Anion exchange chromatoaraphy

3 M NaCl solution added 583.0m!
TMAE media used 370 mi
Packed bed height 13.0 cm
Cross sectional area 19.6 cm?
Packed bed volume 254.8 ml
Load volume 6 398.3 ml
Conductivity of load 71.8 @ 18.0C
Concentration UV (260 nm) 287.3 pg/ml
Volume of eluted material 738.4 ml

Step recovery (lysis and IEX)

212 mg (134 %)

Concentration by TFF

Load volume 848.5 mi
Final concentrate volume 200.8 ml
Concentration UV (260 nm) 385.5 ug/ml

Step recovery
lon pair reverse phase chromatography

77.4 mg (36.5 %)

Perfluorosorb-S-packed bed volume 850 ml
Column cross sectional area 28.27 cm?
Load volume 200.8 m!
Volume of eluted material 731.0 mt
Concentration of eluted pDNA 79.4 pg/mi

Step recovery

58.0 mg (74.9 %)

Formulation :10 mM Tris-hydrochloride, 1 mM EDTA 0.9 % (w/v) NaCi,

pH 7.5

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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15 reverse phase chromatography and concentrated again by tangential flow
filtration. The plasmids are formulated in 10 mM Tris, 1mM EDTA, 0.9% NaCl, pH
7.5, and kept frozen at —20°C.

PpVAX plasmids

20 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.

25 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

30 Nucleobond PC200EF kit (Macherey Nagel) and formulated in 10mM Tris, 1mM

EDTA, 0.9% NaCl, pH 7.5 and kept frozen at -20°C.
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¢ Celllines and culture conditions

Human C9 melanoma cells were 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), at 37°C in a humidified 5% CO ; atmosphere.

B16F10 murine melanoma cells (ATCC CRL-6475) were grown in
Dulbecco’s Modified Eagies’ Medium + GlutaMAX supplemented with 10% heat
inactivated foetal bovine serum, 1.5 g/l sodium bicarbonate (Invitrogen 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 (dilutié)n 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 256300-096, 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.

» Transfection and proliferation assay

The day before the transfection, 60,000 C9 or 15,000 B16F10 cells / well (in
500 yl complete medium) were plated in 24-well plates. 1 pg 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 ug of plasmid DNA is incubated for 15 min at room temperature in 44 yl of
Medium 0% and 6 pl of PLUS Reagent. Then 46 yl of Medium 0% and 4 ul of
Lipofectamine are added and the mixture is incubated for 15 min at room
temperature. 400 pl of Medium 0% and 100 pl of the ADN-Lipo-PLUS mix are
mixed. Cells are washed with PBS and 500 pl 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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750 |l of complete medium are added. Transfected cells were incubated at 37C
for 86 hours.

Cells are incubated with 250 pl of PBS and 25 pl 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 pl of each sample are distributed in 96-well plates for an optical
density reading at 570 nm.

This experiment was repeated twice in the same conditions.

¢ DNA precipitation for resuspension buffer modification

Table 2 : Mixture for DNA precipitation

pORT1aCMV (2.2mg/mi) | pORT-RDD (1.96mg/ml}
Plasmid volume (ul) - 11.4 12.8
Water (1) 188.6 187.2
Sodium acetate 3M (ul) 20 20
100% ethanol 500 500

Two tubes of the above mixture are prepared and incubated overnight at -
20%C. 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 254l of sterile NaCl 0.9%
(one tube) or 25l 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.

o RDD Western Blot
Human C9 melanoma cells were plated in 24-well plates (60,000 cells/well),
and transfected with 1 ug 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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Samples are loaded on NuPage Novex Bis-Tris 12% gel (NP0341BOX,
Invitrogen) according to NuPage Novex protocol and m-igration on MOPS SBS
buffer.
15 A semi-dry transfer is carried out on nitrocellulose membrane Optitran BA-S
85 0,22 (Schleicher & Schuell) with transfer buffer : Tris 48mM — glycin 39 mM —
SDS 0.037% - methanol 20%, followed by blocking in PBS — 5% milk (blotting
grade blocker non-fat dry milk, ref 170-6404, BioRad), overnight at 4°C. The
membrane is washed PBS — 0.1% Tween 20 and incubated with a primary
20 antibody, Neosystem antiserum, diluted to 1:2000 in PBS — 0.1% Tween 20 — 2%
milk, 1h30 ai 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).
25
o Statistical analysis
All statistical analyses were performed using SigmaStat 3.1 software. The
Student t test was used fo compare the percentages of surviving cells after
transfection with control plasmid or RDD plasmid. A p value <0.05 was considered

30 significant.

e RESULTS
RDD secretion driven by pORT-RDD plasmid
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A band was specifically detected at the expected size (10kDa) in both cell
extracts and supernatants of pORT-RDD fransfected cells.
However, RDD peptide was not detected in supernatant of pVAX-RDD
transfected cells.
5 Thus, the complete CMV-intronA promoter from pORT vectors induced a
stronger production and secretion of AMEP peptide than the classical CMV
promoter from pVAX vectors.

10 C9 proliferation inhibition after pORT-RDD transfection
In order to demonstrate the antiproliferative activity of RDD peptide
produced from pORT-RDD, a proliferation assay was set up after transfection of
the cells. The new pORT-RDD plasmid was also compared fo pVAX-RDD, a
constitutive plasmid used as a positive control. The results of this experiment are
15 shown in Table 3.

Table 3 : comparison of C9 antiproliferative activity of RDD bearing plasmid
with control plasmid

Mean % surviving cells: RDD plasmid/ | SD % inhibition
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
20 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.
25
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
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activity, the antiproliferative activity of pORT-RDD plasmid prepared either in
TENaCI or in physiclogic serum (NaCl 0.9%) was assayed.

Table 4 : C9 proliferation assay with two DNA resuspension buffer

Mean SD % surviving cells /pORT
pORT, TENaCI 0.247 0.019 100
pORT-RDD, TENaCI 0.041 0.006 16.5
pORT, NaCl 0.127 0.022 100
pORT-RDD, NaCl 0.036 0.007 28.3

A strong proliferation inhibition of C9 cells was obtained whatever the
resuspension buffer. The difference did not reach statistical significance (p=0.291,
Student t test).

This indicates that neither the Tris nor the EDTA interfere in the AMEP
activity.

B16F 10 proliferation inhibition after pORT-RDD transfection
In order to complete the antiproliferative activity of pORT-RDD on
melanoma cells, murine B16F10 melanoma cells were transfected with the

pORT1aCMV based plasmids and the MTT proliferation assay was performed.

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 pORT1aCMV 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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intratumoral electrotransfer of the new pORT-RDD plasmid in pre-established
subcutaneous B16F10 tumors, compared to empty control pPORT1aCMV vector.
10 The effect on tumor growth was assessed by tumor volume monitoring.

¢ MATERIALS AND METHODS

Cell line and cuiture conditions
B16F10 melanoma cells were grown in Dulbecco’s Modified Eagles’Medium
15 + GlutaMAX supplemented with 10% heat inactivated foetal bovine serum, 1.5 g/l
sodium bicarbonate and antibiotics (100 Ul/ml penicillin and 100 pg/ml
streptomycin; Invitrogen Gibco, ref 15140-122) at 37 T in a humidified 5% CQO»
atmosphere. Vials of frozen cells were produced from a single vial, and maintained
into liquid nitrogen. Cells were subculiured twice or third a week depending on the

20 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
25 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 conirolled conditions of temperature (21C), photoperiod {12 h
30 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.



7.03 15.32 20.95 SD 0.00 0.57 1.73 3.08 3.35 8.86 11.87 pORT-RDD

Mean 1.00

1.79

10

15

20

25

30

1.62 1.78 2.55 4.19 7.66 12.54 SD 0.00 0.26 0.70 0.39 0.69
WO 2008/107462 34 PCT/EP2008/052691

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.

e EXPERIMENTAL STUDY DESIGN AND TREATMENT

Cell injection

B16F10 cells were maintained in culture up to 5 passages before injection
in mice. Cells were subcultured 48 h before the day of injection.

Subconfluent B16F10 cells were rinsed with PBS, and then incubated with
trypsin-EDTA solution (Invitrogen Gibco, ref 26300-096) until cells detacheéi. Fresh
medium was added, cells were centrifuged at 1200 rpm for 5 min, and
resuspended in 25 mi of fresh medium. Cells were counted in 0.04% Trypan Blue
for viability quantification. Cells were cenfrifuged and resuspended in the adequate
volume of 0.9% NaCl (Versol, Laboratoire Aguettant, Lyon, France) in order to
have 106 B16F10 cells in 100 pl (cell mortality was higher in PBS buffer).

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.

Piasmid 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 0, electrotransfer
was performed on a first group of 14 mice (7 for pPORT1aCMV and 7 for pORT-
RDD), and two days later on a second group of 7 mice (3 for pPORT1aCMV and 4
for pORT-RDD).

Plasmid dilution

50 pg of plasmid were administered per tumor in 50 yl of sterile buffer.
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C57BL/6 female mice bearing subcutaneous B16F10 tumors were assigned

the following group numbers:

15 Table 6 : groups of treated mice
Group| Treatment |Dose (ug plasmid per| Noof |Route| No of animals per
tumor) treatment group
1 pORT1aCMV 50 1 IT 7
2 pORT-RDD 50 1 IT 7
3 [pORT1aCMV 50 1 IT 3
4 pORT-RDD 50 1 IT 4

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
20 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 Yl of TE-NaCl buffer. This dose was chosen because it corresponds

25 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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The results are summarized in Table 7 and shown in Figure 4.



Treatment (DNA concentration) Dose (pg plasmd per tunor in 50pl) No
of treatnent No of aninmals per group 1 Vehicle none 1 9 2 pORT- RDD
(0.5 pg/ pl YO2808{108463 HORT-RDD (1.0 pg/pF) 50 1 9 4 pORIE 2098/052691

po/ pl) 100
Table 7 ; Tumor volume monitoring for all the tumors in mm?®

Days 0 2 5 7 9 12 14

pORT1aCMV Mean 59.26 87.93 178.02 279.02 338.89 640.13 864.31
SD 1413 31.56 103.36 201.88 216.33 454.42 571.78

pORT-RDD Mean 56.03 80.99 104.11 130.28 221.48 409.07 642.71
SD 18.65 16.52 40.91 29.97 76.86 132.96 182.96

% inhibition 79 415 533 346 361 256

SigmaStat Student p= 0.662 0.529 0.041 0.026 0.144 0.163 0.285
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On the day of the treatment, pORT1aCMV tireated tumors ranged from
40.19 mm? to 84.76 mm® (mean volume of 59.26 + 14.13 mm®), and pORT-RDD
treated tumors ranged from 33.51 mm® to 89.51 mm® (mean volume of 56.03
18.65 mm>).

At day 7, tumor volumes reached 279.02 + 201.88 mm? in the pORT1aCMV
control group, and 130.28 + 29.97 mm® in the pORT-RDD treated group. An
inhibition of 53% was thus observed (Student £ test p = 0.026).

At day 14, tumor volumes reached 864.31 + 571.78 mm® in the
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 resuits are summarized in Table 8 and shown in Figure
6.
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to t MORBaRMY tregied fgnerswanped fop) 40.19 mm® to 59.73 mm® (mean
volume of 50.19 + 7.63 mm®), and pORT-RDD treated tumors ranged from 33.51

mm?® to 65.45 mm?® (mean volume of 48.05 £ 11.49 mm?®).

At day 7, tumor volumes reached 219.74 + 174.49 mm?in the pPORT1aCMV
control group, and 121.42 + 29.81 mm® in the pORT-RDD treated group.

At day 14, tumor volumes reached 971.85 + 648.95 mm® in the
pORT1aCMV control group, and 590.63 + 155.241 mm? in the pORT-RDD ftreated
group.

pORT-RDD intratumoral electrotransfer inhibited the growth 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/VO for only the small tumors

In order to reduce the impact of the variability of tumor volumes at day 0,
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 3.08 335 8.86 11.87
pORT-RDD Mean| 1.00 162 178 255 419 7.66 1254
SD [0.00 026 070 0392 069 179 3.01
% inhibition 420 456 403 50.0 40.1
SigmaStat Student p= 0.098 0.094 0.05 0.046 0.096
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5dosetreatedturmrs showed hi ghest nortality dgt change
by 45% at day 7, and 39% at day 14 after electrotransfer But this difference did
15 not reach statistical significance. This last point may be explained by the reduced

number of mice per group (PORT1aCMV n=6, and pORT-RDD n=7). Furthermore,
the reduced standard deviation observed for the pORT-RDD treated group was
likely to be correlated to the antitumor effect of the RDD factor.
Indeed, it is largely known that antiangiogenic antitumoral factors are more
20 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
25 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.
30
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comprised between 30 and 50 mm”, and six groups were treated: 1) vehicle

(10mM Tris, 1mM EDTA, 0.9% NaCl, pH 7.5 sterile buiffer), 2) 25 ug, 3) 50 ug, 4)

100 pg, 5) 200 ug, and 6) 400 ug of therapeutic pORT-RDD plasmid. Tumor

10 volumes have been monitored at least 14 days after electroporation treatment.

o EXPERIMENTAL STUDY DESIGN AND TREATMENT
Cell injection
B16F10 cells were maintained in culture up to 6 passages before injection
15 in mice. Cells were subcultured 48 h before the day of injection.

Subconfluent B16F10 cells were rinsed with PBS, and then incubated with
trypsin-EDTA solution (Invitrogen Gibco, ref 25300-096) until cells detached. Fresh
medium was added, cells were centrifuged at 1200 rpm for 5 min, and
resuspended in 25 ml of fresh medium. Cells were counted in 0.04% Trypan Blue

20 for viability quantification. Cells were centrifuged and resuspended in the adequate
volume of 0.9% NaCl (Versol, Laboratoire Aguettant, Lyon, France) in order to
have 10° B16F10 cells in 100 pl.

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

25 injection.

Plasmid electrotransfer
Six days after cell inoculation, mice were randomly assigned to
pORT1aCMV, pVAX or pORT-RDD groups.
30 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.



50pg 27.1 57.3 60.3 48.7 17.8

200pg 22.5 69.3 80.3
WO 2008/107462

10

15

20

25

Study design
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The C57BIl/6 mice were selected for treatment when the tumors reached 30

to 50 mm?®. The treatment was then performed at 3 different days, ready mice were

included at random in each treatment group :

Table 10 : groups of treated mice

Group Treatment Dose (ug plasmid No of | No of animals
(DNA concentration) | pertumor in 50ul) |treatment per group

1 Vehicle none 1 9

2 pORT-RDD 25 1 9
(0.5 pg/pl)

3 pORT-RDD 50 1 9
(1.0 pg/ul)

4 pORT-RDD 100 1 10
(2.0 pg/uh)

5 pORT-RDD 200 1 9
(4.0 ug/yl)

6 pORT-RDD 400 1 9
(8.0 pgiyl)

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 an intratumoral injection of increasing doses of

plasmid in 50 ul 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 ps, 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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experpiknent described in exanple 4 showed that a single intratunoral
el ectrotransfer of 200 pg of pORT-ROD plasm d was the nost efficient
dose conpared tNet@®| desath modicging 400 pg doses, with about 80% of

gr ok 300 D) U ARSI RNE VB B R e 08 o
These r esuhbsexpesimenedatimats shsmrtghagbe e f saﬁeﬂﬁgt (eachexat weakening, and

repetition, .gn r owt us, the f 1 stu
et ardenly Brhelereihnav g oss shoreg pap SR4Hon T RPIO M) ey umant, were
ef figacy odachfic@PBRO) ihhgatiomMicatwélalsachficdifatthe Bl éfﬁﬁ@'&aﬂ%%’ﬁment (at

consists in intratunoral electrotransfer of 200 pg of pORT

pl asni d, adavdthdydCQainhalation. subcut aneous pre-establ i shed B16F10

nmel anoma tunors of vol unmes conprised between 30 and 50 Mm®B at the
first treatnment. Three groups of m ce have been 5defined: 1) vehicle
(10 nM Tris, 1 StatigoFies®. 9% NaCl, pH 7.5 sterile buffer), 2)

pORT- RDD si ngI [
EXPER| MENTAL %D%%ﬁégﬁ%%\%#%{%ﬁﬁ%”@gg ﬁ%%?; élgjmea(‘sttat 3% software. The
25 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
30 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 pg group (3 deaths/sacrifices out of 9), 90% in the 100



Gell injection 10B16F10 cells were maintained in culture up to 5
passages before inj ectl on in mce. Cells were subcultured 48 h before
t he day of WIORI0745h The day of 48el | inocul ati orPCHERZEWIFIAENL
B16F10 cel s were rinsed with PBS, and then incubated with

trypsi n- EDTA solution (Invitrogen G bco, ref 25300- 096) until cells
det ached. |fy eguged UdRRBaatla o ebl SIOjerer.sRntinl Heoehoalyg hodg0f

rpomfor 5 mn, and resuspended in 25 of fresh nmedium Cells

count ed i rie@titfsacTifiges @UBPTS). f75r8%||&5h¢ Y L@awpf(zmatwsacoépe% ouﬁeob
centri fugaﬂ and resuspended in the adequate vol une of 0.9% NaCl
(Versol, boratoire Aguettant, Lyon, France) in order to have 106
B16F10 cells i ﬁ'h:isomomality was linked t©QBe plmof de@lbpmmmr &oinej texted dnd IB&

route_on the ank anks 20m ce were previously
shaved wi tcﬂ) gﬁr E rsg%’?e‘ﬁﬁ%h@h?sw Yt he cell injection.
Pl asm d preparation 200 pg of plasmds are injected in 50

pl, |eading toé%l asmd prepar ation at 250.4 pg/pl by ethanol
preci pitation aﬁgﬁsm d and resuspension in 10nmM Tri s,

EDTA, 0. 9% NaClyg § ? §nt$d kidbservedUfbod§ Sidight between the' §®
study invol ved 500 I?‘% 16I Fee m cesgearl ng a930 @10 ew%n% egmups

300n t hei rThe gnall deanslase T azﬂ befifer group @bty 2hensild berexgadiageby atloss of

rand an I / PCT1EP20081052691 Table 12
: grggnps g’i!é@r eatoen% rlr]n&\‘({:\"lsee '\éﬁ)ﬁ%a%% &%%@fﬁc hts Day ODay 7 Dose per

injection (pg in 50pl) No of treatnment No of aninmals per group

Comparison of tumor volume monitoring
Two operators measured the two perpendicular diameters of each tumor, at
15 each day of the monitoring. Very minor differences were observed between tumor

volumes measured by each operator

Effect of the treatment on tumor volumes
Tumor volumes measurements from one operator were used for analysis.
20 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 g dose with 80.3%:

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

Doses | Day2 | Dayb | Day7 | Day9 | Day 12 | Day 14
2519 11.8 41.7 47.4 36.3 21.7
o inhibition 50|Jg 271 57.3 60.3 48.7 17.8
100ug | 24.6 68.1 71.7 67.8 48.8 24 4
200ug | 225 69.3 80.3 76.0 53.8 41.9

400ug | 248 69.1 73.0 66.3 42.0 3.6




1 Vehicl e None* :none 1 20 3 pORT-RDD Vehicle 200 2 10 4
pORT- RDD pORT- RDD 200 2 20 * The second treatnent i s not
performed W&208%MT4681 gr oups because of#4t he too | arge sPGEERA0%(§2691

tunors. At day 7, it is no longer possible to insert the tunor
between the plate electrodes. 5 El ectrotransfer protocol The

Eni mal s are anggdhefal 22 GIRYmoRs Q:%Q%%éiﬁ,ﬂ@@deo’idﬁb%hh@ﬂ 28farfd 80 By tRfatéd
etamine / xylazine mx containing: 0.5 m xylazine 2% ( RonmpunO,
Bayer), 2.tomers. The control tumor growth curve decreased at day 14 because of a too
small number of mice : a high mortality was observed from day 12.
The statistical analysis (one way analysis of variance) revealed that the
5 inhibition for pORT-RDD treated groups was highly significant at days 5, 7, and 9
{p<0.001).
The two-and-two comparison by the Student t test showed that there was
no statistical significance between 100, 200, and 400 pg groups. At day 12,
statistical significance was obtained after one way analysis of variance, because of
10 the re-growth of tumors. But, Student t test analysis revealed that statistical

significance was reached for comparison of 50 and 200 g doses.

In the initial protocol performed for former studies, a single dose of 50 pg of
pORT-RDD plasmid was administered. This led to at best 50% of tumor growth
15 inhibition. It has been decided to evaluate the antitumoral effect of increasing
doses of the plasmid. Taken together, the pORT-RDD plasmid intratumoral
electrotransfer significantly inhibits the growth of B16F10 melanoma tumors pre-
established onto C57BL/6 mice, in a dose-dependent manner.
The 200 ug dose appeared to be the most effective dose to treat a 50 mm?®
20 tumor, as we obtained the highest inhibition and the best significance versus
buffer, 25 and 50 ug groups. This dose corresponds to 4 pg per mm?® of tumor.
Furthermore, the treatment did not induce any toxic effects even at the

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

25 Example 5: evaluation of repeated intratumoral electrotransfers of
pORT-RDD plasmid in subcutaneous B16F10 tumors
The dose ranging experiment described in example 4 showed that a single
intratumoral electrotransfer of 200 ug of pORT-RDD plasmid was the most efficient
dose compared to 25, 50, 100 and 400 ug doses, with about 80% of growth
30 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



10ket ami ne 50 ng/ M (Ketal ar; Panpharna, Fougeres, France), and 7.5

m NaCl 0.9% The treat ments at days O and 7 consisted of

i nt rat unmorWP WIEEB2 ons of 200 pg of pHasmid in 50 pl OFCTAERZARHOF2691

buffer. A conductive gel was applied on the tunor. The injection was
i mredi ately foll owed by electric pul ses application by 15use of two

stainl ess SfiQRy of at e "tr%ﬁﬁﬁerﬂ' étcﬁﬁ 35 dnahapﬁr frhentréétﬁheht'%hsrst%' th
the Ciniporator device accord % to pr ot ocol

100 ps, 1 ipzatumosall esiectrqiemr@terﬂf ﬁﬁ pOLRI-BDEMQIaWudnatms resancU in
pul se 20D%RQU%?IF:BE%@?QQ&&H%SHJ@QH BEFH n?é%né)rtta ethr‘?l%fié o &Bftﬁief‘sf comprrsed

treat ment sacri
noni t or ed b:e)tweera§0ratmi\;50mmﬁea’t flea dirst Utematmel nia Mt e groupshofamuhegna\@l been

(Fengtn + SRTHER By vere (e f e . Y Scflabh obl oiafee biren, 2)
cal cul at e,GRTIRIDD @Wgle Midtibh] 3) SORTHDB ré[ieatecﬂ Fjemiongol ure i n

treated group/ Tunor volunme in control group)].

2008/ 10746247PCT/ EP2008/ 052691 RESULTS Fi rst it was
dermonstrated that, t g U?\PQE‘S NW@GFRSEMMEN‘FM pORT- RDD
pl asm d were safe andwe oerate by t eanrmals as no effect was

observed on nousd iectipn and nortality. 5Mst |rrportantly repeat ed

intr um)ral e tr nsfers i.nduced, at, da 2.- 97% r .qrowth
i 8041 on - comiPbdBidsTE TS dn BRI Sl FE e 0 mepdssatts REeb  gRol:
i nhi bi ti onn eftpateid waretsuecpdd BBID Iséfog edfaguid ifjaetiond pORT- RDD | x)

as shown in Fi gl_ e 9 and Table 13. 10Table 13: Percentage of tunor

growt h i nhi bi t {168 day of cell ippeylaiignrsrupcopiBiant B 1R 10neells wEre siapemh with

began to maénoafheﬂaﬁc&étéh WRAGH S DT AGRIRICA %Wtﬁ‘&g’e@ﬁ@b‘&ﬂsre?tzsééd
21 (Tableq%%é hese re ressi ons ‘were mai ntal ned up days after

the first aniie eells ﬂe arhfe F1esh pedisntvagse adde@oﬁﬁl%wera gRolrifuged at
regressi ONSolaYSEn for 5 min, and resuspended in 25 ml of fresh medium. Cells were

counted in 0.04% Trypan Blue for viability quantification. Cells were centrifuged

and resuspended in the adequate volume of 0.9% NaCl (Versol, Laboratoire
Aguettant, Lyon, France) in order to have 10° B16F10 cells in 100 pl.

100 pl of cells were injected by SC route on the right flank of mice. Flanks of

20 mice were previously shaved with an electric razor the day before the cell

injection.

Plasmid preparation
200 pg of plasmids are injected in 50 pl, leading to plasmid preparation at
25 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
30 on their right flank. Treatment allocation has been decided at random and is as

follows:



9 12 14 17 21 Conpl ete tunor regressions 5% 10% 10% 20% 40%

Taken together, the best treatnent protocol could be defined as two
successi veWOrRP8iHedr al el ectrotransfers on days 0 and FCTUER2q0841§2691
opti mal pORT20RDD dose of 200 pg (for 50mB-tunors).

Exanpl e 6: study of antitunoral and antiangiogenic efficacy of a

si ngl e pORT- RDI:-} t I r ansfer in subcutaneous B16F10
25mel anoma_t u apll | é’%fé%g%’s@ _T1EP2008/ 052691 The ai m of

this st udme#;tp [0 nveEﬁenaﬁ'a@fétSt he_ef{i &26¢ pef & siNgple durNg planimals
i ntratunofal el pct P@Vloansfer dPay fe p@@ﬁr% 8l a@@ﬁtﬁﬂeinh per group

re-estab icﬂ.ed‘sﬁeui—anem-c B16FE10 {un'BrdH vom@apegl—t—g— i

gffect onlt ubor | gr BeRIECad osNRARGy by (RRHS Vol urel and lt unor 91 ood
vessel nopitoripghy—Peppher-bultraspund-sanrogs aphy MAFHE=RI A' S—AND
VETHODS Cet !2:! i '%Lﬂ A 'Dt. c“.szpaeFlﬁ) et %..u.. cc. . ozdvere
grown in But-begtfi=s i ﬁ%ﬂﬁﬁ—]f&

suppl errent ed W t _H]el eq e ?ﬁ G IR g$ Fl?nt?e /fthe
sodi um bi d 5t ¥ Z B4 ol ‘NP ”%%'rﬁ%:islq 1t B umor
pg/ n stre?ﬁt\“!ﬁ?& ?FRS -G bco ref 15140-122) at 37 c in a

huni dPfi ed 5% COR2 at rmsphere 15Ani mal s Femal e 6-8 week-old
C57B1J6 m ce were provided by Janvier (Le CGenestSt-Isle, France). All
ani mal experiments were performed according to ethical guidelines for
ani mal exper i nériecitatmms{aniorelocdive n86/ 609 CEE) and were approved by

Bi oAl | i ance Phayite. ghilcale GRS (OMNBRIRNEY fidigh! dPbLZGH dio

at | east 4 days ore tunor I npl e area ere
exper i mentketamlnen! >q,¢azinél’hex aomtaailmg s mlrxglaztrm Z%C(Homptm@mBayan)eQ 0 ml

[ antP12” ey afarafn KEHER deaterata, Fhundig %Eq'ehaﬂ%%m NaCl

hum dity |($9¢;(ept bet ween 30 70% 25 Statistical tests

statistical analyses were perforned using Si gmaSt at 3.1 softvvare To
conpare two gr diisstreatmentoat davsel eag § ransiple itinfratugeral jpiggtions of 200

normal ity ands %mldvﬁrSCﬁ‘[]FSf ErEsrtiéClV‘Bﬂ#ersWESﬁ&jdﬁbéXQe‘P@\%%erplieB SM&he

of these tests taliled, the software
tumor. The mjectlon was immediately followed by electric pulses application by

15 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/em, 100 us, 1 Hz, 1 pulse
- pause =1 000 ms
- LV =140 V/cm, 400 ms, 1 pulse

20 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.
25 Tumor volume was calculated according to the formula: (length + width/2)?
X w/B.
inhibition of tumor growth was calculated as follows:
%Inhibition=100 x [1 — (Tumor volume in treated group/Tumor volume in control

group)l.
30



30ran a Mann&witney rank sumtest. For each analysis, the user was
free to accept each of the statistical tests. A p value <0.05 was
consi der edVOI YW OT6ant . WD 2008/ 10746229PCT/ EP2008/ 05 2RGHEP2008/052691
EXPERI MENTAL STUDY DESI GN AND TREATMENT Cel | injection B16F10 cells
were subcultured 48 h before the day of injection. Subconfl uent
B16F10 cells were, rigpsqe p4th PBS, and then incubated with 5

trypsi n- EDTA solution (Invitrogen G bco, ref 25300-096) until cells
det ached. Fr eslrirsbdt waswdemadsisated dbal dwawdnteatgmoral i ¢lacieairansferg 0oth ga

counted | PO SAR AN arere el oOf b o lRE R Bl Bt yae,

centri f ugesbsaneddrarsmepsadatyhtantmordaliguat e vol une of 0. 9% NaCl

(Verso!, Laboratoire Aguettant, Lyon, France) jn order tq 10ha 1
BIGFLS cel | | MORSITBPENLY, Fopenyed fiaymagl pockiBranssdifucs gt dey 12
route on tdye, Igr Alitnof lgPduhOhhiBItRA- cdrhBared t@ﬁh@“v@ﬂid@?ﬁnﬁf NS ITE), and
shaved with an electric razor the day before the cell injection.

15PI asni d 7§ Epafiphibiion compaper i heopORITRRPERGe arewy frareer pRRFORPD,

| eadi ng t I ' ' pg/ pl by ethanol precipitation
of pORT- R%&ebﬁighm%ﬁgﬁggpgés%%ggﬁ?b%np?'n 10mMM Tris, 1 nM EDTA, 0.9%

NaCl, pH 7.5 sterile buffer. 20Study design C57BU6 femal e m ce
bearipg subcut us,.B16F S re assjgned the foll ow ng group
nunb Qs: Tabl eaﬁ%g% @?ﬁ%‘g"gﬁf*é%ﬁﬁi’ﬁe%‘&@‘ '@%ﬂ\ﬁmﬂ eat nent Dose (pg
pl asm’d pedaysunor) No of treatnem Rouye No oof anianal siper grzoup 31
Vehicle J}ORT-RDD 1X

versus Vehicle 48.3% 81.7% 87.5% 89.9% 87.9%

pORT-RDD 2X

versus Vehicle 51.2% 81.7% 89.9% 94.6% 97.2%

pORT-RDD 2X

versus 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.

15
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-
20 RDD dose of 200 pg (for 50mm-tumors).

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

25 melanoma fumeors



IT5 2 pORT-RDD 50 1 IT 5 25 Plasm d el ectrotransfer (day 0)
The animal s were anesthetized by intraperitoneal injection of 0.2 m

of a ket anWVRS3/y43zi ne mi x containing8 0.5 m xyl azi nECYERRIRHINO

Bayer), 2.0 ml ketam ne 50 ng/m (Ketal ar; Panpharma, Fougeres,
France), 7.5 m NaCl 0.9% 30The treat ment consisted of a si ngl e

intratumoral i njHRChinPBf Mis 28 \P a8 toPhasdh fﬁté Ehesg‘fiéécyﬂbf HEsibgfe! curatlve
buffer. WO 2008/ 10746250PCT/ EP2008/ 05269 Conducti ve ge
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el ectrodes ace nm-ap art unor I Ni por at or

devi ce acomsjlaages.tsedtbnetdmn wlumg pndtomot bided ¥désel irxdltoNhg oy DOPpler
ps, 1 Hz, uI se ause 1 000 ms LV = 140 VIcm 400 ns, 1 pul se.
Tunor Svol Pﬂ@pgﬁd study of tumor growth 10All the
nonitoring was perfor med using an Aplio ultrasound device (Toshi ba)
equi pped with two |inear &Lobes 14 MHz probe for B node and Power

Doppl er exani nat i bn MAEERELSANERIMEYHAPAnd resol ution), and 9 Mz
probe for perflg,élgp,e%m;é ?&d«,\ﬁc}dg contrast agent in VR node

(Vascul ar Recognition I'maging ce were anesthetized by
i ntraperitonealBliGhjl8cté¢lencmb callk eeaarrosyixinl Ruibeecas Modiiieddsaddes’ Mediuby

TS kT S i 1 T K
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necrosi s camolBhéraal itatively appreciated by the extent of

hypoechogeni ¢ areas. Sonographi c neasurenents consisted in finding
t he maxi mal transversal

15 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.

20 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 (21C), photoperiod (12 h
light/12 h dark) and air exchange (12 air renewals per hour). The humidity is kept
between 30-70%.

25
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
30 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.



25 and | ongi tudi nak tunor sections on the scan using the 14 Mz

| i near probe. Transversal and |ongitudinal sections were defined with
respect t oVOEISIA2 body. Length was HBasured on the |TFTgFR2HHZP!
section, width and depth on the transversal section. These
measurenents were perfornmed directly on the sonograph using calipers.
Maxi mal transversal EarERIMENTANETADYS DEBIGMEAED IHECanERG and
printed. Tunor volunes were cal cul ated according to the formul a:

Vol ume in mvs £qiiggghen x wi dth x depth)/2. WO

2008/ 10746251 PG I A S
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t he nunbervolurge @f Q.9%r BafCl f¥esbl, Uaboeteire Gausttapt, Xetonc Foancehdn erder to
consﬁgereq,ta%g 1@1@?%?30%@@[}11‘63@@””0%' vessel when these pixels
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conti nuous f ol NOA~pT oflisturerebhjeoiddfidyoSC rdite ametha rightfimk affmicesBlehks of
was then cal cul ated as the an of vessels counted, in frapsyversal
Sect i on O HVES g SN Sl STEdEd: Wi S SIRgEyFoTT b dayoPelies he cell
noni t or i Ngnjection. Tunmor vol une was significantly inhibited by
77.5% at day 4 and 89.2% at day 7 by pORT-RDD treatnent conpared to
vehicle group (Student t test p<0.001 20and p=0. 006 respectively)
(Figyte 10). Blmog, eI toring The nunber of tunor

bl 00d vessel s vas s’??ﬁ?ﬁrgantly i nhibited by 70. 1% at day 4 and 78.1%
at day 7 by pORPOREDOR pleamitewereigeiedih 50 1 ebading tgpaspid ecgravation at

test p<0. =0 r i vel v) i iy aken. .
toget hor . "t Rl BEparon RBERAGT o o RE RO RRRPi anrgplheRion in
el ectrot r afsdMITris| ¢mNiEDRNA | Q9% a0l bEld7.blsterieibbifer. of t unor bl ood
vessels by up to 78% in correlation with tunor growth inhibition.
These results confirned the dual 30activity of the disintegrin
fragpgnt on botdn, idgyel i al and nel anona cells. WO

2008/ 10746252PCT/ EP2008/ 052691 _ ExaMol e 7:_ devel opnent of an in
vitro potency 5IB\/G emalemies heparnesibatangeusBISORP-tubprwaemassigned
bat ches: k65t 4 qﬁ,ﬁ% fter nmel anoma cell transfection The aim
of this s?ﬁ%);d”&giﬁ%ﬁggve opr“g:n invitro potency assay based on 5
transfection of nmelanoma cells using increasing doses of pORT-ROD
plasm d (al so ) - - )...and a Li pofectam ne PlusTm

pr ot ocol . Assai\s%ﬂ%%&;r%ﬁgég?gﬁ%%gﬁwsg after transfection with MT
reagent t(dsrdepér meagmenie |[Rmsedpyipsnall peul viNa ofg |[déddte | NbOof\dhIkBIsAlss
AND METHODS pORT- RDD plasmi d  tumorpORT- ROBeadine@shi d i s| produredp i n

t he host |strlaih A rown in IB nedial andl purified as dedcri bed
previ ouslly_2The PRIRERDP (s formiPHted in 10 \/ITrJﬁsTl“d\/I EDTAS 0. 9%
NaCl25pH 7.5, and kept frozen at -20°C. 15

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

30 The treatment consisted of a single intratumoral injection of 200 pg of
plasmid in 50 pl of TE-NaCl buffer,



Cell lines and culture conditions= Human C9 nel anoma cel ls were

grown in Dul becco’'s Mdified Eagles' Medi um (DMVEM + d ut aVAX

I'nvi trogen"@ Bt 61965- 026) suppl éffented with 109 BieHEP2008/052691

i nactivated foetal bovine serum (Invitrogen G bco, ref 2010270-106).

B16F10 nuri ne nel anoma cells (ATCC CRL-6475) were grown in Dul becco's
Modi fied Eagl eCorde@tivengel Wastagicd &upp{eefmﬁﬁreorhw ineci&ioweaimmediately

i nacti vated foetal bovine serum 1. sodi um b| car bonat e

(1 nvi t r ogRllewed Py rwctago@ﬁsmmpphmw 45 of hwpafsinless gteel pipte

CRL- 2813) 0 % i i g e
(rborgs P ekt BTy Brt ) 4B SRR O i Horecaslc

(I nvit rogem:oarcbn@’fo Batfollaying ®8B00®0) , and Lei bovitz's L-15 nedi um
(I'nvi trogen, Cat,,no. 4 t G utam ne (I nvitrogen, Cat
no. 25030- 024) | 4‘“{)p|1§#§]‘?8’8‘ Tboltss PB%S%,S bovine insulin (Sigm,
ref. 1051 6- 3@aubdk)1 OUOG& mVl CaCl 2 (Canbrex, Cat no. CC 4202), and
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transversal section. These measuremenis were performed directly on the
sonograph using calipers. Maximal transversal and longitudinal scans were
30 recorded and printed.
Tumor volumes were calculated according to the formula:
Volume in mm?® = (length x width x depth)/2.



WO 2008/ 10746254PCT/ EP2008/ 052691 Tabl e 16: Preparation of m xture 1
(DNA! Reagent Plus) - General protocol Transfection nunber For 1 well
For 4 wel | WO 2098)@7462¢t ami ne control DVENEO% (pL) 45 180 POIBEP2PI8(IS2691
Reagent (pL) 5 20 Mx 1 20 DNA (pL) x 4x Mx 1 final volune (pL) 50
200 200 Tabl e 17 describes detail ed sanpl es preparation

0106 mornly . R TEmpLERR Bedls B D iced. then the reagent Pl us
and finally thdeaoRAumor was scanned both in transversal and longitudinal section in
Doppler Power mode, with the 14MHz probe, in order to count the number of
vessels into the tumor volume. The Doppler Power mode represents, in a color
5 scale and in superposition with the B mode image, the ultrasound power
backscattered by the circulating red blood cells in the vessels lumen. The video
sequence corresponding to the tumor scan by successive probe displacements
was recorded allowing a 3D quantification on the whole tumor volume. These
sequences were post-reviewed by the operator in order to determine the number
10 of intra-tumoral vessels. Color pixel clots were considered as markers of an intra-
tumoral vessel when these pixels were repeatedly found in successive tumor
sections showing a continuous follow-up of the blood flow. The mean number of
vessels was then calculated as the mean of vessels counted in transversal section
and in longitudinal section.
15
« RESULTS
Tumor volume monitoring
Tumor volume was significantly inhibited by 77.5% at day 4 and 89.2% at
day 7 by pORT-RDD treatment compared to vehicle group (Student f test p<0.001
20 and p=0.006 respectively) (Figure 10).

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 fo vehicle group
25 (Student f 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

30 activity of the disintegrin fragment on both endothelial and melanoma cells.
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Example 7: development of an in vitro potency assay for the
characterisation of pORT-RDD plasmid batches: proliferation assay after
melanoma cell transfection

The aim of this study was to develop an in vitro potency assay based on
transfection of melanoma cells using increasing doses of pORT-RDD plasmid
(also called BAQ15-VCC-004) and a Lipofectamine Plus™ protocol. Assays are
revealed 96 hours after transfection with MTT reagent to determine the percentage

of surviving cells.

» MATERIALS AND METHODS
pORT-RDD plasmid
pORT-RDD plasmid is produced in the host strain DH1-ORT grown in LB
média, and purified as described previously. The plasmid is formulated in 10 mM
Tris, 1TmM EDTA, 0.9% NaCl, pH 7.5, and kept frozen at —20<T.

Cell lines and culture conditions

Human C9 melanoma cells were 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/m! 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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Cells were subcultured twice a week (dilution 1:10 for C9 cells, 1:15 for
B16F10 cells, and 1:4 for 451Lu cells) at 37°C in a humidified 5% CO-
atmosphere. For subculturing, medium is removed, rinsed with PBS, and 2 ml (for
a 75 cm? flask) of trypsin-EDTA solution (Invitrogen Gibco, ref 25300-096) 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.

Transfection and proliferation assay

The day before transfection, multiwell 24 plates were prepared with 15 000
of B16F10 cells, 30 000 of C9 cells or 30 000 of 451Lu cells in 500 pl per well.

The day of the transfection (day after plating), cells were counted to confirm
the number of cells per well (at least the number plated the day before). Cells
should be at ~50% of confluence.

Transfection samples were prepared in serum-free media: DMEM
(invitrogen, Cat no.61965-026) for B16F10 and C9 cells, and Opti-MEM®
(Invitrogen, Cat no. 51985-026) for 451Lu cells.

Increasing doses of pORT-RDD plasmid were transfected (0.1, 0.2, 0.3, 0.4,
0.5,06,07,038,0.9, 1.0, 1.5, and 2.0 ug per well), four wells per condition.

For all DNA doses, samples were prepared from a single DNA solution
(1:10 dilution of the batch).

The ratio of 2 pl Lipofectamine / 5 pl 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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Mixture 2: Lipofectaming™
10 A single tube was prepared for all fransfection 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 (ul) 50 2750

Each mixture was incubated for 15 minutes at room temperature.
15 Then pre-complexed DNA (mixture 1) and diluted lipofectamine (mixture 2)

were combined: 200 ul of mixture 2 were added drop by drop to mixiure 1 (Mixture



solutions of pORT-RDD plasmd. WD 2008/ 10746256PCT/ EP2008/ 052691
FREEZE- DRY| NG PROTOCOL 40 mg of pORT-RDD formulated in 10nV
Tris, 1mv EBRAY/II46% 5 have been freezésdried, 2 ng perPGHiiP2818452691

vial, with 2% mannitol and 1% gl ucose, according to the foll ow ng
freeze-drying protocol: 5 Table 19: Freeze-drying protocol of the

PORT- RDD pi-asfidl volleed =0 gy b ipf@dre EonteiBNA. Bakh HEikiurbWERYSrying
Tenperature +20C -50C -50C (plate T= -52°C) + 10C +10C (plate V)
+20° C +20@npirds of WNAwes ncgpaigdrfat t D mintes gt roprhtamperpivrehour 3

gggr ;bgshgggsp arsé:&égg%ﬁgﬁglregﬂzﬁth%urﬁgréé%béiuﬁ{ 560 1ol bars*
1600 pl of serum-free medium were added to the mixture 1+2, thereby
5 achieving a final volume of 2 ml for 4 wells).

The serum-free medium was removed from the cells, and 500 pl of mixture
1+2 dluted in serum-free medium were added per well. This step is performed one
condition by one (4 wells by 4 wells).

Cells are incubated precisely 4 hours at 37°C, 5% CQ, Then the

10 transfection mixture is replaced with 750 Ll of complete medium per well, and the

cells are incubated 96 hours at 37C, 5% CQO..

Proliferation assay revelation
After 96 hours incubation, surviving cells were revealed with the MTT (3-
15 (4,5-dimethylthiazol-2-yl)-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 pl of lysis buffer (20% SDS-33%
DiMethylFormamide-2% acetic acid-0.025N HCI-0.05N NaOH) are added
overnight. 200 pl of each sample are distributed in 96-well plates for an optical

20 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).

25
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-
30 drying process has been developed, which enables to provide highly concentrate

solutions of pORT-RDD plasmid.
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25 el ectrotransfer of vehicle (TE-NaCl buffer), |yophilised placebo
(fred2e-dried ¥diililed lagdimmPufaini t ol - 1% gl ucose) or 200 pg pORT- ROD

bl asri d_ (1 yophijljaeth 00 Athikdle SRS WRABE QM BEEn Fssalhiiphed BL6F10
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were nonitored during 14 days after treatnent.

20 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.

25 o 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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pl asnmi d, r&guhea@nyenhdisgdmiasreiddorsioth geblingg: 4 pg/pl with sterile
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ani mal s peyiolggiesltactiviehiyebRilised and non-lyophilised batches were shown to exhibit a
comparable inhibitory effect on melanoma cell proliferation after transfection.

15 Taken together, these results allow the use of the freeze-drying process for

further pORT-RDD plasmid batches.

Example 9: evaluation of a single intratumoral electrotransfer of
20 lyophilized pORT-RDD plasmid in subcutaneous B16F10 tumors
The aim of this study is to demonstrate that pORT-RDD plasmid, in its final
formulation (freeze-dried in 2% mannitol-1% glucose) and administered at the
optimal 200 ug dose, inhibits the B16F10 tumor growth in the same manner than
the non lyophilised plasmid. The treatment consisted in a single intratumoral
25 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 ug of pORT-RDD prepared at 4 mg/ml by precipitation
30 and 3) 200 pg of pORT-RDD lyophilised batch prepared at 4 mg/mi. Tumor
volumes were monitored during 14 days after treatment.



none 1 10 2 non |yophilised plasmd 200 1 10 3 |yophilised plasmd
200 1 10 Electrotransfer protocol The aninmals were anesthetized as

previ ous| yW@HW Y. 5The treatment cOBsisted of a si ngfEEP2008/052691

intratunoral injection of 200 pg of plasmd in 50 pl of TE-NaCl
buffer. A conductive gel was applied on the tunor. The injection was
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control gr®9) pm for 5 min, and resuspended in 25 ml of fresh medium. Cells were
counted in 0.04% Trypan Blue for viability quantification. Cells were centrifuged
and resuspended in the adequate volume of 0.9% NaCl (Versol, Laboratoire

10 Aguettant, Lyon, France) in order to have 10 B16F10 cells in 100 MI.

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.

15 Plasmid preparation
+ For the group injected with non lyophilized plasmid, 200 ug of pPORT-RDD
plasmid were injected in 50 pl, leading to plasmid preparation at 4.0 pg/pl by
ethanol precipitation and resuspension in 10 mM Tris, 1 mM EDTA, 0.9% NaCl,
pH 7.5 sterile buifer.
20 e For the group injected with the reconstituted |yophilised 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
25 on their right flank. Treatment allocation has been decided at random and is as

follows:
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- pause =1 000 ms

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

Day O corresponds to the day of electrotransfer treatment.

15 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 7/0.
20 Inhibition of tumor growth was calculated as follows:

%lnhibition=100 x [1 — (Tumor volume in treated group/Tumor volume in control
group)].

« RESULTS
25 As shown on Figure 18 and Table 21, both lyophilised and non-lyophilised
plasmids inhibited significanily B16F10 tumor growth. Similar tumor growth curves

were obtained for [yophilised and non-lyophilised plasmids.
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Table 21: Percentage of tumar growth inhibition

days 2 5 7 9 12

pORT-RDD vs vehicle| 48,7 81,9 83,1 79,9
p Value (Student ¢ test)| 0.0002 <0.0001 <0.0001 <0.0001

74.4
<0.0001

pORT-RDD lyoph vs vehicle| 48,1 74,5 74,9 71,5
p Value (Student ttest)] 0.0002 <0.0001 <0.0001 =<0.0001

71,5
<0.0001

Taken together, these results demonstrated that the freeze-drying process
is efficent for the biclogical activity of the pORT-RDD plasmid. Lyophilised and non
lyophilised batches were shown to exhibit a comparable inhibitory effect on

B16F10 subcutaneous tumour growth.

Example 10: Evaluation of the efficiency of preventive intramuscular
electrotransfer 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 pug of pORT-RDD
plasmid in Tibialis cranialis muscles at day -1 (200 pg in 50 pl 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 Iyophilized 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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20 -LV =100 Vicm (i.e. 50 V), 400 ms, 1 pulse

Day-1 corresponded to the day of electrotransfer freatment.

O_

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.

25

Cell injection

B16F10 cells were injected the day after the electrotransfer treatment (day
0).
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B16F10 cells were maintained in culture up to 8 passages before injection
in mice. Cells were subcultured 48-72 h before the day of injection.

The day of cell inoculation, subconfluent B16F10 cells were rinsed with
PBS, and then incubated at 37°C with tryspin-EDTA (Invitrogen Gibco, ref 25300-
096) until cells detached. Fresh medium was added, cells were centrifuged at
1200 rpm for 5 min, and resuspended in 50 ml of fresh medium. Cells were
counted in 0.04% Trypan Blue for viability quantification. Cells were centrifuged
and resuspended in the adequate volume of 0.9% NaCl in order to have 10°
B16F10 celis in 100 ul.

100 Jl of cells were injected by subcutaneous route into the mice dorsa.

Animals monitoring and sacrifice

After B16F10 tumoral cell injection (d-ay 0), mice were monitored regularly
until tumors were palpable (about day 5-day 7). Then, tumor volumes were
monitored regularly by measuring two perpendicular diameters (longest and
largest diameters) with a digital calliper. |

Tumor volume was calculated according to the formula; (length + width/2)
x /6. [nhibition of tumor growth was calculated as follows:

%Inhibition = 100 x [1 — {(Tumor volume in freated group/Tumor volume in

control group)].
+ RESULTS

Table 23: Percentage of tumor growth inhibition

Days 6 7 8 9 12 14 16 19

pORT-
RDDvs | 75.9% | 35.1% | 359% | 345% | 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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10 Moreover, as shown in Table 24, pORT-RDD plasmid treatment

significantly slowed down B16F10 subcutaneous tumor growth. Indeed, the mean
time to reach a tumor volume of 1000 mm® and 2000 mm® was decreased in

treated group compared to control group.

15 Table 24: Mean time for growth of 1000 mm?® and 2000 mm?® subcutaneous
B16F10 tumor in vehicle group and pORT-RDD plasmid treated group
Time to reach tumor volume | Time to reach fumor volume
of 1000 mm?® of 2000 mm?
Vehicle group 16.4 days 19.7 days
p-AMEP group 18.2 days 21.1 days
p test student 0.0052 0.0158

Statistical analyses were performed using GraphPad Prism 4.0 software. A p value
<(.05 was considered significant,

20 These results indicate that systemic AMEP, produced thanks fo 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 eifect.
25



p- AMEP group 18.2 days 21.1 days p test student 0.0052 0.0158
Statistical analyses were perforned using G aphPad Prism4.0
software. A p value <0.05 was considered significant 20These results
i ndi cate that system c AMEP, produc?d t hanks to a nuscle

el ectrotransfer of the pORT-RDD, is able to inhibit B16F10 tunor
growt h i npl antati on. A repeated nuscl e el ectrotransfer

treatnent at 7 day interwabvavey tbermabl e to increase this systemc
protective effect. SEQUENCE LI STING <110> Bioalliance Pharnma <120>
PI asm‘éllodorﬁla?lﬁﬁi’@eé’hé’éﬁuence encodi ng di sintegrin domain of

ot ar gD AEDR) <3303 BET 08R0A36, 500> 3. L10s Fatentin version 3.4
<210> 1 <21 teark{8: DNA <213> Hono "sapi ens <220> <221>

m sc_feature <222>( 1) (276) <223> RDD <400> 1 atggctgctt tctgcggaaa
ct ggatgict BFEJrLEYgatcc cagt gtgcat ctgacggacc tgtcgtccta ccagagggga
tgtccceet g atgtcagect

<170> PatentIn version 3.4

«210> 1

<211> 276

«212= DNA

<213»> Homo sapiens

<220>
<221> misc_feature
<222= {1)..(278)

<223> RDD

<400> 1

atggctgett tetgeggaaa tatgtttgtg gagcegggeg agcagtgtga ctgtggette 60
ctggatgact gogtcgatce ctgcoctgtgat tetttgacct gecagetgag gecaggtgea 120

cagtgtgcat ctgacggacc ctgttgtcaa aattgccage tgegecegbc tggetggeag 180

tgtecgtecta ccagagggga ttgtgacttg cctgaattct goccecadggaga cagetceocag 240
tgtcceecctg atgtcageoct aggggatgge gagtaa 276
<210> 2

<211> 2531

<212> DNA

<213> Artificial

<220>
<223> plasmid

<220

<221> misc_feature
<222> (211)..(231)
<223> lac03

<2205

<221> misc_feature
<222> (303)..(323)
«223> lacCl

<220>

<221> misc_feature

<222> (423)..(1010)

<223> CMV-intronA promoter

220>



tatgtttgtg ctgctgtgat ctgttgtcaa ttgtgacttg aggggatggc gagccgggcg
tctttgacct aattgccagc cctgaattct gagtaa agcagtgtga ctgtggcttc
gccagct gag gccaggtgca tgcgeccgtc tggctggcag gcccaggaga cagctcccag
<210> 2 <211> 2531 <212> DNA <213> Artificial <220> <223> plasm d
<220> <221> m sc_feature <222> (211)..(231) <223> | ac03 <220> <221>
m sc_feature <222> (303)..(323) <223> [ac01 <220> <221> m sc_feature
<222>(428) .nicd G2Jurs223> CW-intronA pronoter 2 <221> m sc_feature
<222>(<3408) (11¢8016QR16R223> secretion signal of human uroki nase <220>
<221> AtEc_TEETPe @2 1188) Mr{-1aAs3)

<220>

<221> misc_feature

<222> (1168)..(1443)

<223> human RDD gene

«Z220>

<221> misc_feature

<222» (1481)..(1705)

<223> BCGH (bovin growth hormene) polyadenylatien signal

<220>

<221> misc_feature

«222> (1858) .. (2454}

<223> pMB1 Ori

<400> 2

tgattetgtg gataaccgta ttacecgectt tgagtgagct gataccgeoctc googcagecg 60
aacgaccgag cgcagegagt cagtgagcga ggaagoggaa gagegcccaa tacgcaaacce 120
gectctecee geogegttgge cgattcatta atgcagggec ggoccggoct aggtaccccec 18¢C
tggcacgaca ggtttocecga ctggaaageg ggcagtgage gcaacgcaat taatgtgagt 240
tagctcactc attaggcacc ccaggettta cactttatge ttccggcecteg tatgtbtgtgt 300
ggaattgtga gcggataaca atttcacaca ggaaacagct atgaccatga ttacgccaag 360
cgegeaatta accctecacta aagggaacaa aagetggage gatgtacggg ccagatatac 420
gcgttgacat tgattattga ctagttatta atagtaatca attacggggt cattagttca 480
tagcccatat atggagtteoc gogttacata acttacggta aatggcccge ctggetgace 540
gcccaacgac ccccgeccat tgacgtcaat aatgacgtat gttcccatag taacgccaat 600
agggactttc cattgacgtc aatgggtgga gtatttacgg taaactgccce acttggcagt 660
acatcaagtg tatcatatge caagtacgec cectattgac gtcaatgacg gtaaatggece 720
cgcctggecat tatgcccagt acatgacctt atgggacttt cctacttgge agtacatcta 780
cgtattagtc atcgctatta ccatggtgat geggttttgy cagtacatea atgggegtag 840
atageggttt gactcacggg gatttocaag tctecaccce attgacgtca atgggagttt SO0
gttttggecac caaaatcaac gggactttcc aaaatgtegt aacaactccocg ccccattgac 560
gcaaatggge dggtaggegtg tacggtggga ggtctatata agcagagctc tctggctaac 1020
tagagaacec actgcecttact ggcecttatega aattaatacg actcactata gggagaccca 1080
agetggetag cgtttaaact taagettatg agagccctge tggegegect getteotetge 1140
gtecectggtceg tgagecgactc caaaggeatg gectgetttcet geoggaaatat gtttgtggag 1200
cogggegage agtgtgactg tggettcoectg gatgactgeg tcgatccctg ctgtgattet 1260



<223> human RDD gene <220> <221> m sc_feature <222>(1481)..(1705)
<223> BGH (bovin growt h hornone) pol yadenyl ati on signal <220> <221>
m sc_feature <222>(1858)..(2454) <223> pMBlL Ori <400> 2 tgattctgtg
gat aaccgta ttaccgcctt tgagtgagct gataccgctc gccgcagccgb60 aacgaccgag
cgcagcgagt cagtgagcga ggaagcggaa gaécgcccaa t acgcaaaccl1l20 gcctctcccc
gcgcgttgge cgattcatta atgcagggcc ggcccggcect aggtacccccl80 tggcacgaca
ggtttcccga ctggaaagcg ggcagt gagc gcaacgcaat taatgtgagt 240 tagctcactc
at t aggeersetIse RggeticE Tmtytarat getortictygetrgodtat igtgeetc3003gyaat t gt ga
gcggataaca atttcacaca Q%Faaca cttat accat ga ttqg ccaquGO qgcgcaatta
accct CAETE IS ghGEacHs a3gctigagd gy ﬁ?é%ﬁgﬁa 8a§ afac420°Yegt t gacat

t gatt ghigac ot aghiatla alagiaal ca-atd-as ogat. Latdagite&at8Q.4agcccat at
at ggagttcc gcgttacata acttacggta aatggcccgc ctggctgacc540 gcccaacgac

ccccgteTatadagamgtGaets SFatgCer adeaggdettcge@aﬁtagctttaa:@gwafeﬁt%ooS@tigggact ttc

cattgac tc aat tatttac t aaact gccc actt t 660 acatcaagtg
t at cat’8 §Egtéaag?%€g%€ T LT g‘g"tﬁ%ﬁ‘ét g?f@&gté’facé‘ %%726 *¥gcct ggcat

t at gcgeagt - Real0a6eld. 989861 Eégcg%@&ttggﬂgggﬁgt@é@c%&@mqs@cgt attagtc
atcgctatta ccatggtgat gcggttttgg cagtacatca atgggcgt gg840 atagcggttt

gact catgggegjatdoticuady dwterasr owwsatdagaegtzaaat gggegbtdt900sgt tt t ggcac
caaaat caac atqggactttcc aaaatg gt aacaactccg ccccattgac960 %]caaat gggc

ggt agfeTEFTTACEIIYEYE GuPet at abHfoaGeaYAGRYEIFE1YGEaHEe 102

t agagagateqdctgeidast: &Q@&Jtaégcgéth@JaE@%B@g%gcaQGtg%@%@&t% ggg&gaccca
1080 agctggctag cgtttaaact taagcttatg agagccctgc tggcgcgcect

gct t ctredgecdt 4@t gireaitggt=cpatigngegaciccy cagaggratgagotget t tLego

gcggaaat at ttt 1200 ccgggcg c agtgtgactg tggcttcct
gat gaéfa:@@gat ?%tggt[cg %O[ggsft@é'f %ECt? agacaaaaaa accaccgeta 990

ccagcggtgg tttgtttgecc ggatcaagag ctaccaactc tttttccgaa ggtaactgge 1980
ttcagcagag cgcagatacc aaatactgtt cttctagtgt agccgtagtt aggccaccac 2040
ttcaagaact ctygtagcacc geoctacatac ctegetetge taatectgtt accagtgget 2100
gctgececagtg gogataagte gtgteottace gggttggact caagacgata gttaccggat 2160
aaggecgecage ggtegggetg aacggggggt tegtgcacac agccocageott ggagegaacy 2220
acctacaccyg aactgagata cctacagcgt gagctatgag aaagcgccac gettcecccgaa 2280
gggagaaagg cgdacaggta tccggtaagc ggcagggbcg gaacaggaga gogcacgagg 2340
gagcettecay ggggaaacge ctggtatcett tatagtectg tegggttteg ccacctetga 2400
cttgagegte gatttttgtg atgctegtca ggggggoggda goctatggaa aaacgecaga 2460
aacgeggect ttttacggtt ceotggecttt tgetggecett ttgetcacat gttetttect 2520
gegttateee < 2531
<210> 3

<211> 348

<212> DNA

<213> Artificial

<220>
<223> expression cassette

«<400> 3
aagcttatga gagccctget ggecgegectg ctteotcotgeg tectggtegt gagegactoce 60
aaaggcatgg ctgctttcetg cggaaatatg tttgtggage cgggegagea gtgtgactgt 120

ggcttectgg atgactgegt cgatcectge tgtgattett tgacctgeca getgaggoca 130



ttgacct gcc
t aat ct agag
ct ggggggt g
ttacaacgtg
tt cagcagag
aaggcgcagc

agct gaggcc tgccagetge gecccgtctgg gaattctgec caggagacag
ggcccgttta ccatctgttg tttgeccecctc gtcctttcct aataaaatga
gggt ggggca gct ggggat g cggt ggget ¢ ggeccggt ac ccaattcgec
agttttcgtt tcttgagatc ctttttttct ccagcggtgg tttgtttgec
cgcagat acc ttcaagaact ctgtagcacc gctgccagtg gcgataagtc
ggt cgggct g acct acaccg aact gagat a gggagaaagg cggacaggta

gagct tgetRg-qgogasaett cidhgagegticgadatt igbgigrpacgeggeedc tt ttacggtt

gcgttatccc

C aggtgcacag tgtgcatctg ctggcagtgt cgtcctacca ctcccagtgt

CceoC gt HACEEHErHY IEaEE 02 CeCEy PGt ot C AR ggadht t gca
tcgcakkgggqggagég&ﬁag g9ggaggatl. Lal.goqtl gl gaggcggaaa ctajagtgag

tcgtattacg
ctaccaactc

gggt t ggact
ggcagggt cg
t gctggcctt
ggat ggcgag
tcattctatt
ggccgt cgtt
ggt aact ggc
gttaccggat
gcgcacgagg
gttctttcct
expr essi on
aaaggcat gg
cttctctgeg

ccactgagcg tcagaccccg gcgcgtaatc tgctgcettge ggat caagag
aaatactgtt cttctagtgt gcctacatac ctcgctctgec gtgtcttacc
aacggggggt tcgtgcacac cctacagcgt gagctatgag tccggtaagc
ctggtatctt tatagtcctg atgctcgtca ggggggcgga cctggcecttt
acggaccctg ttgtcaaaat gaggggattg tgacttgcct tcagcctagg
ctgtgccttc tagttgccag tggaaggtgc cactcccact tgagtaggtg
gggaagacaa tagcaggcat gaaccaggac ctcgaggggg cgcgct cact
t agaaaagat caaaggat ct aaacaaaaaa accaccgcta tttttccgaa
agccgtagtt aggccaccac taatcctgtt accagtggct caagacgata
agcccagctt ggagcgaacg aaagcgccac gcttcccgaa gaacaggaga
tcgggtttcg ccacctctga gcctat ggaa aaacgccagc ttgctcacat
<210> 3 <211> 348 <212> DNA <213> Artificial <220> <223>
cassette <400> 3 aagcttatga gagccctgct ggcgcegectg
ctgctttctg cggaaatatg ggcttcctgg atgactgcgt cgatccctge
tcctggtcgt gagcgactcc60 tttgtggagc cgggcgagca

gtgtgactgt 120 tgtgattctt tgacctgcca gctgaggccal80 4 ggtgcacagt
gtgcatctga cggaccctgt tgtcaaaatt gccagctgcg cccgtctgge240 tggecagtgtc

gt cct accag
cccct gat gt

aggggattgt gacttgcctg aattctgccc aggagacagc300 tcccagtgtc
cagcct aggg gat ggcgagt aatctaga348 64 CLAIMS



1. A pORT plasmd containing a sequen8§ encoding all or part of a
disintegrin domain of a netargidin or derivative thereof under the
control of the strong cytonegal ovirus (CW) pronoter, wherein the

sai d sequence is inserted. 20 Ahggpl asm d according to claim
1, which contains a sequence encodi'ng—a—gi sintegrin donmain of

net ar gi di n of sequence SEQ ID NO 1 or a variant thereof in which one

| bstj tuted dded, d ted
and i ch hds ApCRBSai S alaiiibg Gesstiisnes §esing aes PTG dierh
whi ch fo%fr@énﬁ%ﬁ%pﬁfétéb@duﬁ brmé‘ léi'ehvé’t"\@ttﬁ@rlebﬁlurfo@rlth%r ebhtfr&r 8t itRe strong

and/or inhibition of angiogenesis in vitro and/or 1n vivo.

A pl aseytbraegdodiusy(GMVe bromoterowheredoticasaid sgqaeser) iseinsertethcodi ng

di sintegrin donmain of nmetargidin (RDD), wherein said plasm d has the
sequence shown in SEQ I D NO 2. 4. A host cell transfornmed with
the plasm dzacwer giageid acedidid € efail fi Which dchtdins a sequerfoe RSodIRgta
cell according to claim4, which is a Escherichia coli bacterium

6 The difistegrial doraginceiametargislin hisenueneh SER 1B MOmdnemp| vaniast thereof in

consi stltig” siecH EH M eisBiEEs e FoRict sk, EIEL B SR 3prRY;
to 6, and which\ers datdeasted®Aedldngs idenity Witk SECH¢D NOt vaed vasish retains
cells 8.. The net hod accordi n?eé{t o claim7, which conprises

cul tur Fﬁ&aﬁ'tmé‘%t'“'@éltle%m'lﬂ r?@"t Rrodifesatinm apd/ag, ingikutionh of rRnoipgenesis in
conpri the pORT-RDD plasm d by the steps of : (a)
al kal i ?]/qu 52“‘?@%’? p’%ﬂ] tured host cells; (b) nmesh bag filtration; (c)
ani on exchange chromat ography; (d) concentration; (e) ion-pair
reverse pha%e no\ Si zda excl ysi on chro t ogr.aphi es,

plasmi

an
filtration. agCoOIinGttRoEIABR HiRn £y Forfaprer @@%q{ﬂ?a%%ﬁcpﬂm
a host C S
St ops o egRAcabiapiol METUTIE(RODY: whkreh S “‘ﬂéz@ RREsE A bR
(c) anisbawexo gDt ogr aphy; (d) concentratlon (e) ion-pair
reverse phase and size exclusion chromatographies, and (f)
filtration. 10. A nethod of in vitro expressing RDD peptide in
a manmal i an 40 host\WallGanSRIhRd GaRmRé E@%n’na %&Bﬂr@g faffbfe BUEEMsaNto
cell with pORT-RDD plasm d, whereby the ROD peptide is expressed in
the mafmalian cell . 11. The nmet hod according to claim 10,
wherein the mammalian cell is a tunor cell. 12. A
pharmaceutical conposition conprising the plasm d according to any
one of cl ai 156 ThettsBcell agedrafiyg Wi dlbirad plvhichEs aUE st Ririchizacsiasdaddien.
carrier. 13. A plasm d according to any one of clains 1 to 3,
for use for the treatnent of tunor. 14. A plasmd for use
according t i i i r the
prevention gng-)j%rrmts% ggltl ﬁn’g&%rﬁgﬁ %Igigf g’ta\lﬁgkﬂ u'%nsgl AR 31@ A plasmd
for use according to claim 13 or 14, wherein said plasmd is

contacted wi_th tu or nuscl e ce the tuynor or nuscle is
CPoeert oo 17 A ImEmRaoer Mg RORT HISD: Diasidh waich it ises g steps
of a H i n b n 0) 0

S0l 1) Cansi¥ihg Sechitiing ot e chrigD R MG oR8 o RRIAIAR B o 6, and
st r engrécaveringttive @R 0-RINd pkadnddraems/tbecaltdredfhathcatis.on of bet ween

300 and 2000 ms. 16. A plasmd for use according to claim 15,
wherein said plasmd is contacted with the tunor cells by

i ntratunor alg iTHee tidtRdd ac@@rdlng to didim A, BVSiEA chrhBriseds BuleiRYy @i Rdstt &l
claim 15, wherein said plasmd is contacted with the tunor or muscle

cells aycmrmhngaxrt@ﬁamaﬂ pnj5ecanobmh|ch furthelrscomppsasrﬁumfwm tbsepORT -RDD

d t 17 t.h
e se BB BER els i 4k AR rdison Rl Betoodt bY ReyE Bag
pl asm @itfalont 66 /460 eScRandg® chfdm&logfdptyTed Leoridenttionh & abn-pdiereverse
phase and size exclusion chromatographies, and (1) filtration.



LV = 100-200 VVcm 300-800 ns, 1 pul s§ 20. A nmethod for
assaying in vitro inhibitory potency ? a pORT-RDD plasm d according
to any one of clains 1 to 3 on tunor cell proliferation, which nethod
conprises t t O/ haki ST : { di

cul Fur o of 4 hemogei bifind PORT-RDR olpShi i} & RSB SRR o
cul t ur eiof 4 or &pwihjchsmetiad edmpriseh thenstepasif na patkalmneslysis &f ERTeRDDL)
pl asm d_agcor di tot invention, or, wth a contral . C) ..
Ul s ur et RB Mt B ANl Protas: ehepitadabiy isdncsniraiancle)dpe-
sui t ablygirti@veRicahihde shd SR AXCRRIAH chidfA64raphids2BRHEH MRt h the
control ; d) for each particular ambunt of transfected

pORT- RCD pl asm d, determ ning the percentage of surviving cells as
conpared w th the er .of .cells int el |l culture provided in ..
ctep ) whi OR- P BhBREE i8S eieSipbaRPErPer{HF L inBRRAIER sl which
anount neéthp@REomBRses agansfoiming said ®arhAfalithecsiPlWith tFERTIRDDE laudrkib,
the control, determ ning the percentage of surviving cells as

conpar #dheigby thenBOR ppplidefs @diressqdintthe r&@mm&ll@ﬂt%%e provi ded in
step a) which was submitted to transfection with said control ;

wher eby pORT-RDD plasmd is determ ned as having inhibitory potency

i f a percentldgdhefmathod acovadiegltblain t0 wh@@in thesirepnitlzliars célDises tumor
than the percentage of surviving cells calculated in step e).

21. A #8llhod of preparing freeze-dried pORT-ROD plasnmid which
conprises the steps consisting of : a)freezing a solution of pORT-RDD
plasmd to from-40 Cto -60C ; 67 b) a sublimating step

whi ch i s periZorAmgthabpacagstichiongpddior eoppriaingr the plasniid qoeoading €ooény
+ 5C to +15C f.or ﬁcpgri od. of 1(?_;0 20 hours Hnder @ B essyre of 200
to 300 9P64H Llaimsylyto 3, togethar with.a phaHmAGEWIcH 1 §CceRIBPIRFRIHES- s
performed at roomtenperature, at 200 to 300 pbars until the pORT-RDD
pl asm d reaches roomtenperature, then at 30-70 pbars for up to 20
hours. 22. Tide Arplalsoud accordiigntp aoy ongi oh ddimawhite 13, dampse fedhe iewatment

st eps oh: a) freezing a solution of pORT-RDD plasmd from
+20C t "B within from1 to 2 hours, and maintaining the
tenperature at -50C for 2 hours ; b) a sublimting step which

is perforned under 250 pbars pressure at +10C for 3 hours, then at
+10C for 12 THedyBlasmid for use:pceprdingoteceiain dBywhgrein sgidvalasmid és intended

R R S U T S s
mannitol 1.9-2.0 ng/mM and gl ucose 4.8-4.9 ng/m .

15. A plasmid for 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. A plasmid for use according to claim 15, wherein said plasmid is contacted

with the tumor cells by intratumoral injection.
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17. A plasmid for use according fo claim 15, wherein said plasmid is contacted

with the tumor or muscle cells by intramuscular injection.

18. A plasmid for 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. A plasmid for 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 pORT-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 pORT-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).

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 °C to -60°C ;
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b) a sublimating step which is performed by increasing the temperature to
a temperature of + 5°C to +15°C for a period of 10 to 20 hours under a pressure of
200 to 300 ubars ; 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 +20°C to -50°C within from 1
to 2 hours, and maintaining the temperature at -50°C for 2 hours ;

b) a sublimating step which is performed under 250 pbars pressure at +10°C
for 3 hours, then at +10°C for 12 hours ;

c¢) a secondary drying step which is performed at +20°C 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.



