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The present invention relates to conpositions and
met hods useful for the treatnent of cancer and the
prevention of tunor growmh related to netastatic
cancer. In particular, the present invention relates
to conpositions conprising a cell-perneable fusion
pﬁmstridimnrtj)mgmhamm)kc&algsfarm gpapositions and methods for
cg_l =, [Ebranetrans rt noiety and a d ostridium
biearng é&{ﬁa& erase unit, or a functional
anal og thereof useful for prevention or inhibition of
uncontrolled proliferation and spreading or migration
F'@LD%E@@@!&E@@'EWM astic cell of a cancer in a
- Cancer in a mammal can be
char acTks |pzesdntbmvtxhtmnumd}1mt too bdrepbsitions sindnmefhods useful for the
opul a |onof nant, cells within a_ tissue in the
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cancer cells can lead to the fornation o amalgnant
fusiony protein pepiugate Gmprﬁ%meolywptldmceﬁmmbr@nmmnamowty and a
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preyeatioru AT duitibitioh ed unkomreied CmdlL&taItlen ahdi sprexditigt 610 ﬂﬁgratlon of a

ue sites, i.ch site or sites may be proximal to
me%q’?ga%‘ﬁ“lﬁg?laftfﬁﬁf °§| t°8nSF I%V’éﬁmﬁ’gy be remote fromthe

first tunor site, for exanple in another organ or
ti ssue anatomcally distant or distinct fromthe first

B t] e hen a second tunor or additional tunmors can
he second site or additional sites,
r espeatancet sh a dgan@milestlde eHardeneiobd b9|d1@dn@Bn‘ﬁoﬂb&>ﬂlﬁélon of a
the. m grated mallﬂgant cel|l or_ cells. gratlon of

PORSHAE, OhyBredenant icgla mithinep tissuer ignthe meammel,df die gelbpppwation is
loc8lddSinat txstglﬂg s%?ﬁ (ﬁﬂﬁonh%h&? dé/(i) 5i G Qfe{ﬁaﬁ ? f @5}10@4 gfﬁ S can lead to
to pro

OCCUY. uce ma unor s a
the(ﬁonmf.m of a wjlgnsnttﬁrst tumot fiue threptieyad. IfAssmmdrednahghlmt cell or

clutch1 e \gtﬁ?lggt ¥ tlg:g%tﬁ 32 ﬂ?tIB ﬁpieggéat}ﬂn to %&g%nor take root and

grovasiohabiledin zOfchﬁd gitd drSf WadipbRy itiiBle dies,tWigich S¥Obditeg may be
tunmor conprising the devel opnent of new capilla

proggp'@:gotovtgg duptstugior isife g yhieh may be remote from the ﬁrst ¥umor site, for
exah'nﬂl{z_| F} lfa'.rli'clithlalj (i]-%gn% ﬁl- ILI;SB%I]E%I | ;Ir%#lﬁdlit?[}t qudlgt%ég%% aue first tissue,
then a second tumor or additional tumors can emerge at the second site or additional sites,
respectively, as a result-of uncontrolled division of the migrated malignant cell or cells.
Migration of one or more malignant cells from the locus of growing cells at the second
site to other sites can also occur, and so forth to i)roduce malignant tumors at one or more
tissue sites in the mammal. Associated with the growth of such malignant tumors is an
often characteristic angiogenesis or process of vascularisation of a tissue pfoximal to the

evolving tumor comprising the development of new capillary blood vessels or in-growth
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WD 2005/ 030248 PCT/ CA2004/ 001763 of vascul ature and
tubul ar network formation, which new vascul ature
WHHey 948 various factors such as nutrients X6d/G¥280#041763
factors that are necessary and permt continued tunor
growmh. A tunor is an abnormal nmass of tissue that
results fromexcessive cell division that is
of WREABROLAPRRAE REPSH D ThYEon, Hiith fiddk 'vﬁ&u?a)uﬂ‘éfp%ﬂﬁéé‘ various
Tunors may be eit beni gn (not cancerous
factoed sepbaat nuibientsr anglt growfth fattbsdthatiawe prcesseryt ond perntit zemtmued
fu to treat cancer in a manmal such as man, including
TOR, BLQWL hpl e, surgical procedures in whi ch for exanple
a tunor and wusually sonme contiguous or proxi mal
non- t LIun@s+Ss kb SH6EmMbISmM e G $88hel thaFedul® fidint & cfsiven@ll division
tunor in a tissue. After rermval of the tunor,
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eated Wt surge al one however, many patients,
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as carc¥inety of aethods propicsandlygiiizpd sohest seneg ipf mammal such
n 0 n
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(renagbtwﬂd»cpetm:(imet)tdaacapaautexpexdemgsec(teregce ofvthe ¢anckt imehe form of

i nbl.ast i nmet.hotrexate, 5-FU, etc.) )
the JrRAHPR phd Btopiih o eflerh g S ORI scind i ERR i e residual
margiR eakthind QWY ekeisibs Jfhab ﬂr@hﬂ&f‘@fn@%‘rﬂéﬁ&e@qg other tissue or

chenot her apeutic agents can be toxic to nornal

organssndes laeatione refete arelistins femithe sitepbthe firstdtugtor eBherefore, in
add oﬁaﬁ) %u}agﬁb‘? Q{fc?ahgé}ls pie al% gr?et fvﬁ&lt:? cc#{xqblﬂzn‘?onp c‘;j'tI t'heraples such

eraplres can O
as thtaslel inveldingnidasinGtration of e;sommocdheﬁmthdrmuhd diugs deg!, kimtistine,

at.i 0 nor e ent theraetlctreatrren
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rates which can result in death of the patient. Some more recent therapeutic treatments
take advantage of dysregulation of cellular signaling by altered er upregulated gene
products in cancer cells, such a the use of tamoxifen for breast cancer and Gleevec®
(imatinib mesylate from Novartis) for chronic myeloid leukemia (also referred to as

CML).



An additional difficulty of present nmethods is that

| ocal recurrence and | ocal disease control remains a
Whioyp30248al | enge in the treatment of mali gnan&¢T/(A2@44/001763

600, 000 patients annually (in the U S.)-have

| ocal i zed malignant disease (wth no evidence of

di stant netastatic spread) at the tine of

pr eseraiddibnal @RTIENBNES REsAPRidthod¢ 1@ @bt Rbhl reP@tdrePhid locat
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initial treatment. Unfortunately, about 200,000 (or
patignis diagnnsed Ayithy tealisapncyphuti roit @Cliiing norgeelanones skin cancer or
' Ve WM e ter t Loit] t men : _
cufhSRENER Ebr SORARER, O ARD' et KRBT o s
repieedds the eceatase clance fortahmire) iand aser 406)00@putigits will Bbeuttd after the

N 000 ients nual |y r gbout 21% of. all. t hose )

e et 7o/E o E S5 290N dnb Arout e Lo of i Bapiats with

locdlized tdisedb I il réTRSRS ARG Che Qhitiah GrettiRBASES itRosRPIHS relapse, the
68, 000 patients annually (or about 11%of all those

numjer whoo walll irglapsedduse tos docal mswmenca rftthe dist@®:, GO0 amount to about
i | ' i i.rect | t
(33RO BT DYt o1 S B R bl A e

whBwill reldpsedustoadistantnmetageses af thy dibeasd|iy about 68,000 patieRy annually
out e third of all (i 'y gliomas (gliomas .

(or égﬁ?teég"??t AN Lfg‘)%/ iy loaﬁfzeg?ﬁg?q«%sq)u ABPYY agptger 4PGP00 patients

ann@dlfy Wi AN a Sscrirk@le §Ohn WAbANR 15 abhesi Fhe' f%cﬁbgﬂéhﬂ%f the

~ to about 12 nonths. The five year survival rate
disegout . 9% G ionmas are neuroectodermal tunors of
neuroglial origin, and include astrocytoma derived

f r om Bsdin a@ybéRSre ah iegsdemerdeglly domn detineed A¥dfone third of all
) ollggdendropytes, and ependynoma derived from

PrIASK oAt (iomas reptesrpffequt &5 ofralidireis tyngge ate fatghrand the mean
survePATZHNAL I ARG EsAR B Sut Wiolth taﬁlﬁﬁ‘i?%&n%st. gﬁé‘tﬁvg E/?%%ﬁlrvival rate is

aggressive tunors. The nobst common type oOf
aboutyRYr pligress bye metmsttadirsial andors heff eewrvglialbarigin, and include

to out 170,000.. brain tunors.diagnosed per
astr Ry Nl Ve R s e el oialip™e o o R epBifdrocytes,
and adpetymems depRedsiré eRad¥ma. &IBPA REmbMEbAShatiésC suggest that
rain tunors are mai nlrl)(/) treated with radiosurgery or

compifgen itadraries Bl needadeto tnat Hisre degrassyepaiEIeTs: diftsr megt common
typev\(gmaﬁyﬁlgfd'ryarfsés bﬁ_%g@énsgagg, Wd Hlefeag"e %%bl%tgl (#dg@db W :Elﬂ)ut 170,000

radi ation al one. conmon ori g
braimtyrasitsatiagnosedmersyenoirt the UiAai Theanenarsusdvateim@ranges from about

cancers, bronchjal cancers, ..gastrointestinal . )
2.9 é%?ﬂgﬁ%g?m& OP%E?_A TRoffy. WieStats §r#iR s ererahsilgieated with
radidfk @&l @ 1t6mbBF dsBetich. VRt QARE4BvEBTELCALRNEL WHefBrgery is
combined with radiation than with radiation alone. The most common origins for
metastatic tumors to the brain comprise mammary cancers, bronchial cancers,

gastrointestinal carcinoma, renal carcinoma, and malignant melanoma. Metastatic brain



tunors may be may be clinically explosive, especially
after renoval of a primary tunor. |ndividuals
WQHHRREY of havi ng CNS cancer (which i ncl ud@STHrAL0¢/001763
tunors and brain cancer as used herein) may be
identified by detecting clinical synptons such as
headache, nausea or vomting, seizures, altered nental

tum & Qﬁé}}sbe ﬁiaweesﬂlnfoaﬁ? %iaplowvé %emaqw\emdx&\‘a‘i?& a ﬁﬁﬁ'llaﬂftumor

ara YSI S. i nhi'b net ast ases of
Indlplﬂuhlﬁrsysmqsd @éh@‘enguGN& qaa«mre(whn@l michdesvbram rﬁumhre and brain

canchf oBCudid, hOEHD' R che ABHHRRE W gPBRRR SRR, sHabap  sueh o

headatBg Ugfised ©r InliGhgdsdifuréd) eiltefedS@Batal efans, ABbied spbéch, visual
tunprs during tumor growh. The formation and

abnormalifiesh sand/asf pagalys mﬁmeﬂ\pédnlyattml Bgiastases of a primary CNS
canc%f‘gi Qgﬁﬂﬁﬁz{l?s algc;) thet%lets%cto'f en n(rmn requires

connection to vesse in o recei ve

nutrients and oxygen and to eI|n1nate cel | ul ar

wast es. Thus, pathol ogi cal angiogenesis is critical to
Angidpengltowm h and expansion of tunors. Tumors in which

angl ogenesis is inportant include solid nmalignant

t unor Blaay ofietht nagshbmsing rwiichmoemtol famgiogenesd @ serotal &ssues are

QuStic neuro ur of i br oma trachoma

e 3T Rasbiter Ve mAEE oG neink REST Bl oy BERRlSh and
metdstasis GO kinddit invBlvad phdfigidalvand6@nesis. LikbhehltydshédNa tumor
' of blood vessels in tunors allows tunor cells to
requigRE sPNResEop) tgdeload vesstlsaliconder & FaegivatRItEiPRtD Bk G¥YEIhand to

i s M OASEE i, DDA, WAL ORI Bl end
equmslonmf)tumiotse Tamotsd mstzhlbhl lmgogalems édinfperanninclude solid malignant
s .is. . the cgrrp ex f%r 0Cess ood vesse

um e SIS bt i BT R B VRES B s SR n opibroms.

traclo@hd Wndl peuediis, gramelbads.ng If Ihe@ttasiv,aph@dldpical angiogenesis is
endotheljal cells (ECs) by an an?lo geni ¢ stimul us;

impqriant i 3t lﬁasétt}”@r?%‘?‘?tf’t rTéleefszwaél@emf Blopd Yessels i tumops allops fumor
cellsoto teﬁf%r QﬁE'B’i%cﬁ @trggg irﬁlt B EH@ulat% Uﬂ#@.\{éﬁgﬁm Ehet Bosc%u %xglogenems

and mgration to sour ce e angi og
supp@ns nhrt ﬂxmaacmi afB grogrtho lof hew atmaom segtdd diyftiumpecxlls alyat baweo‘tbﬁ the
w_ bl aqd vessel s . (Fol kman et. al ., 1991,

P“mjfy % eo?r ﬁr&ﬂ]%’morfﬁlfs 51%10934) . The control of

angi ogegiegesesisSis ahd\bthpléx peaebRbEBlopd FeReH fdrﬂl‘d@d)d/ IThE process
K anglogenlc stinmulators and inhibitors. In healt
1mvo

1sh erhamviend|and ealyias qameisi chiding €l)usdiaption oy endothelial
coSPECH] U5 STHEAIE P IHEL T 0o R B g i,
invagofl EdIU&GZdbﬁvE’@E[ | K2R x4 / tﬁ@ SufsGundemd nymea,l artie egratiore fdward the
souracgéﬁl e%gtge{g)tger%rc] gtn%u us; ando J3) gr(%)rh?b}atlct)rll gr?du(%§fegaggatlon o%‘%Cs to form
new blood vessels (Folkman et al., 1991, J. Biol. Chem. 267:10931-10934).
The control of angiogenesis is a highly regulated process involving angiogenic
stimulators and inhibitors. In healthy humans and animals, angiogenesis occurs under

specific, restricted situations. For example, angiogenesis is normally observed in fetal and



healing, and the formation of the corpus |uteum
endonetrium and pl acenta. Another enbodi nent of the
WRPUSEM243 nventi on conprises the inhibition ofPCT/CA2004/001763
angi ogenesi s by a cell-pernmeable fusion protein
conj ugate conprising a pol ypeptidic cell- nenbrane
transport noiety and a C ostridi um botul i num C3
emSP&@hiladb%Eﬁ)lbﬁx%ﬁt 4BY dloprént Bind rgx‘&gtth' &ﬂﬁ'ﬁmﬁ'inlgé 1 H?lei EBIS-’, wound
for exanple a fusion proteir such as 5.
~ headinpouidithe forofatiomef the et lutmmldmnetuommndmehﬂae

i nhi bi genesi s an effective a
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pol ypeptidic cell-nmenbrane transport noiety and
me@b%lprtr?msmﬁ weniely i adna Clossidiumabesplinuas §3u¢ﬁ0ttran$fpraae unit, or a
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. nvesti gat ed t] n. relati o? cancer (and RhoB as
angioRERER R 1 Szl iing OF & PRuTCs Bieal oy Rob A Sopyprising a cell-
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I rrent inventio the potential to

thef;épgf&?& ﬁ%?ﬁlﬁg“&“’t&}%’}% I?Qﬁg @ind RhoC. RhoA, RhoB
and Rho C are Rho famly menber s specifically :

Rhl nhi tilted by the fusion protein BA-05. In sone

Ry a:leil a’é‘i?éenzyrre has been used as a nol ecul ar
probe r( t 3 :
DL oD RSB0 & YATRTg ) ) A 0908 e i

relagion 4¢ denced. RapandaitoB ns eatecerdasu tinged)s areettgets for metastasis by
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S rangi ng rom prolonge ncu
investiggtimsciolctisiioa Raedhdimrg dmlil&ide tooRhGB Uﬁn@%n Rho family members,

hex SSi on i s ﬁlvant age of the curren
wheEes e |°8He?thla¥ent’eaﬂﬁéé ¢ PEIRGIA 10 AR BERIBE Of RioA, RhoB, and
RhdB!r REBA, RN6BNrdORLS @Cé}eq%hcﬁﬁnﬁﬁ/ RPfbad Egéulﬁ%;my ﬁnggm% by the
tage conpare

BA-05 offer a significant adva
fusipe paetsin BA-0he Taspin tsjudids, (Sosnweszymicohas bfent keed Gisra mofecular
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v1tr@dwalatsagms1dbx|&e IBPoit&tin caen ichrhs RER a0 Th tshe Studies
%(y fusion protein of this invention such as
C3 WS g CPPP hmetheds sanging &iom Repdonged ingybiafipm yintthe tissue culture

-medR@N e hlefolBOSR &H@Qk’ﬁreé‘s‘?&d 3t gggsﬁg%‘g%gdf'tﬁé &t Sndeditbn that

in the absence of the
compoyitiony gt metnds af ttfement pvettmnrsucians Ba-05 apdvadrhimisiration of

BA\()%S%%ICS z}hs%%m P le}/dv%.rlljtgtg)é En%arelgl to C3 because of the ability of

compositions of the current invention to penetrate inside tumor cells to inactivate rapidly
Rho at lower doses. In another advantage, the current invention provides compositions
comprising a fusion protein of this invention such as BA-07, which fusion protein has the

ability to penetrate both tumour cells and endothelial cells that in the absence of the



Miutations in Rho fam |y regul atory proteins have been

found - in clinical sanples of nalignancies..
WeRaWIPEMsi ncl ude the DLCL gene in hepatocel | URGIF/CA2004/001763

carci noma; p-190-A, in a genonmic region that is

altered in glioms and astrocytonmas; GRAF, which has

| oss of function nmutations in |eukem a; and LARG
ﬁlsfoﬁlﬁi‘élteir{baﬁcmﬁn R BRI VSIcRNRat sﬁgﬂg%& AHE myel oi d

| eukem a. Cenetically engineere ol nt tations .
act i vadetatprasAin Ko fandlyceeg@bﬂtdrul}aptemah@feobmt foondiin clinical

o Fam | S {0 Hu |
il & L miRRE AR BendyBientiomsite Sobinoma;
p- 19@-‘1\ iif alenbRiepicRtthatils alkered &l PliGRRCAUSastr8486mAS GRAF, which
rral I gnant nel anoma and breast cancer. In contrast to

hastlgs Qfvfimctio paaliqrsgn Irkemis PaddsARGy foundtintseme 2 gene fusions

fouh@SPLLL e L4008

o stk "o AReRaE Rtk LA AT Boig BRI Bfivate Rhoa

andahdiRiexetjelae trenqformssion i vinrocancer. For .i nstance, .
i ncreased | evel s of RhoA nRNA have been observed in
testicular germcell tunor, and increased RhoC nmRNA in

Rhd RAhAYRhE EXpRE§8S In BRRATEMaR arfe ncreatic
adenocar ci noma. The Cancer “Anat ony Proj ect

( CGAP)Thegimad] Gl Beseglbine isex pq:lhém target of BH\-85,tando up-regulated in
l C va | abl e ranscription | evels
Cerﬁﬁl #&E@gr%ﬁg}\% an%’ hg'?arngfﬁe aﬁﬁﬂaéﬂgﬁf BE Y mal cel |'s

( NCBI In z&aea)st tolthaBmel iIGNAaeNR b Rl GEF BedRAS oL BeddSidiified as
10 base ol i gonucl eotl des that uni quel é@
°n°8%?r}eﬁebé( gté’rﬁiétm’}&baf‘ﬂ’?é%“@e%ataﬁ oeh meyiEncRhBE arrfuRMbitsd  for

dysfehggﬁ@i% o B9 EnR ek HRs@dn RNAAEN Fok ShsfarkESiR feas%ﬁtlg\%'is 6 RhoA

se nmeasurenents, RhoC in nalignanci€s o rain
mRpidhave heen obseaed in tﬁtto:uMgeqm eelt magsnd aceasaiuRboGrorRNA in

mﬂ%{ngag)r}' BrdabPLAEL 88 n?xgcer%;{%{c% IEP.%%C%W&”C' es of the

cere ["'um and brea éHCOrrespondl ng

nor malTht i Gaiter dexpine SAhanY 6jest (EGAPEIceMBlaE defe expression
in_astrocytonma., The result for

lgl j ob£ éorm but not
wit St 8 MRANEYr ’(§r?éf§‘ I3hle pn tIla%FGEflPlb tevels irAigparies made from
malPnahehid R EhS cbfb %ﬁtﬁ?cfé(bﬁng?l gn ﬁfﬁp hévels ﬁaomg’asq%

I's overexpressed breast C|es and t
“tagsl,i ght 1@>ane¢1t0h|gnn®dmtadbsr than unijuelyndefiees genan dhrmyblbeiata on

T e G T -

meadureathtsy Rho€lid healigharichs ofl e Rfliniafd i@ Geédst. R Alkequence tags
iindgr goes conpl ex regul ation invol ving nunmerous 6 WO

/B8 IPETIEADBORAG T B InalgIRRF ey e thepresehediie, and breast

than from the corresponding normal tissue. Expression levels were elevated in

glioblastoma but not in astrocytoma. The result for astrocytoma corresponds with

reduction in RhoA protein levels in astrocytic tumor samples. Rho C mRNA is

| overexpressed in breast malignancies and to a slight extent in some brain malignancies,
and may be downregulated in colon adenocarcinoma.

However, relative levels of Rho ¢cDNA in such libraries may not directly

relate to Rho action in the cell, which undergoes complex regulation involving numerous



Rho Proteins in Tunors and Tunor Cell Lines Rho

r.otei xpressi on has been investigated at several
W{;ﬁﬁ%ﬁngﬁ“?es in humans. Increased protein | evBEECAPW4/001763

found in colon, breast and lung tunors. RhoA and RhoB
| evel s have been found in 5 msections from head and
neck squanous cell carcinomas using pol ycl onal
otlengemostodsctsli rect ed agai nst these proteins, followed
by visualization wusing a VectaStain kit (Vector Labs)
and i mage anal ysis. Nearby "nonneopl astic" areas were

RIYS26teAR iﬁ?ﬂfr{oﬁé zt%ﬁl ﬂr}lcg'%eglr iggﬁooﬁ, protein |evels

I ncreased W nor RhoB | evel S _
decr eaRRaiproftein BXRSssich Had BRES ik ale@ At §VeRBNThdIQIBSin Himans.
situ,and well- differentiated tunbrs. Activation

Increased rofeinelende aks fRunddn ol dxprsk sad SmeomRin Rhadd and RhoB
leveRaRR i} [Ci nona :

B 3, R 32 3lor T WO AN SO GG ggroinomas
usipg qrodyahenal sntiveliesedseded nganstr theget poteinydoBovddit by visualization

y rsely .rel d t rade .|l to | V.malJgnancy. Rho
s BTt & IR B0 iiag ey g s B bofmecBiaptic” areas
werd ged tas @ontedlsl AbthbhiH Kho MMirofedd levBR R &f¥Bd §4th! tSmor progression,

%,éalnSf ected wth Rho A mutant constructs (Val 14 or
Rheh fﬁ?lf élﬁi‘)eaﬁeésﬁl nvpsive SBRETS| qompatkd tp earcinganedn Riw.and well-
ditfeRerftdaubbls AR AeE3RMMor shAREr cent of seeded

cells capable of infiltration into a. nesotheli al
- cel | |Qyezexpressionorof eRabAd aniit RhbBe thadv&Jcc@f in breast and lung

adeexgr ession of treansf ect ed RhoA Val 14. \Wen these o
NRTT VPR RATRACA QSRR disgusy [heyias o exprsesipn AT &oj proteins is
decréaded BSS&A¥cyt thhe ¥ : f |4 :
: resul ted inytturmrrﬁﬁ?&hﬁgga%gﬁgg&e&/dgﬁ?ﬁ%ﬁgfﬂ%@%%
nock transfectants. These results indicate that active
Rhé&B Metfkiel ated with tunorigenicity. A conprehensive
study of gene expression conpared two netastatic
mel andtf® modeioleds irensgulative bfinetl angade an®US6tlIGNAMM! rat

| poked .at. th ared_.simlarities in geng expressi.on
hepg{HRiT ¢! atfﬁg’cﬁﬁgn‘@ﬁ&m £ mston eosienss g‘§§iﬁo‘i’f VallTie" Tesult in
conalifu€ivel§ dctivatBe FERS TN n i8S iRFasiPRl AShAhe p&ChA! & &bded cells
al ., 2000). Furthernore, when gene eXpr esgl on was
capaklai HfuindtEioax ee iarm%‘th?lyi,l RHolyeverexprrestsidowith the level of |
[WpTal l\ano I i.ne to itch froml
o O A TETR R, IR thesel 8 1 RO Tt P8 o8l wore

usedyin 2008/ 030 248 yPETHEARG A0 t7GE, GAbL MO UGBlaRkOAsUIASE in tumor
a dom nant negative

nod i SBRERIE Kt sl e ietrcitnst e Eopl Bosa that active

Rho is correlated with tumorigenicity.

A comprehensive study of gene expression compared two metastatic
melanoma model systems, one human and one mouse, and looked at the shared
similarities in gene expression by microarray concluded that RhoC expression was
altered in increasing levels of metastasis (Clark et al., 2000). Furthermore, when gene
expression was manipulated experimentally, RhoC overexpression induced a human

melanoma cell line to switch from low metastatic potential to high metastatic potential.



A set.of 70 genes whose expression correlated wth
ropensity for netastasis in human breast cancer was
Wﬂga@ﬁ{o?‘pﬂ%d (van't Veer et al., 2002). Al t houdtCTREA2004/001763

genes were not found, the value of a disease marker

as a prognostic indicator is not necessarily related

toits value as a target for therapy In t he case of

f [ fh at |

Al RABA M8 R0 e 6L Bl s P £ ik Bl Sowtaton
(N1@Rihoh) dsnunrshed apmauaampotémmnn measur errent s of

transcgri fQ/ﬁ I eveJ s al one. . SUWARY OF THE | NVENTI ON

| ndi vi FEBF YRQSE EXPrEssign eTedatedhyiithnropensite for metastasis
in heRAR b |

BA- 07, %ﬁcgm@&eﬂsﬁgee&.t&%@lﬁémﬁﬁ\s}%e%t@ f‘%lﬁ‘égﬁzg c#g@es a rre?%es were
not dﬂulpir dhervalusnobr dlleFhﬁebllnmlken apfa p.mgnm‘tw thheakor is not necessarily

relaped to 1E Y on

S
Rataglsoifie Rea s Bt FRGap o Fobl AEBRO iy sipantng: there i
conqxbm)fdg&laﬂgn &Cfrenﬁyrﬁﬁtiﬁﬁdt@&ytaﬂdtﬂi@teﬁﬁgﬁ% n ¥tections which is not

therapeutically effective anount har maceut i cal
appesnb%%mtm@ﬁur@mﬁspﬁrﬁ@capw levgdeplopabl e fu5| on protein
conjugate conprising a polypeptidic.cell-nmenbrane
transport nmoiety and a A ostridiumbotulinum C3
, exotransferase unit, or a functional anal og thereof.
SUMMARYQE FHEMNWENJIIQNes a net hod of prevention or
i nhibition of uncontrolled proliferation and
spreading or mgration, within a resection margin of a

host Tridésdeal msmmmielxisooft ﬂﬁs $hteRtiOn 28X GbmieOMed rerred to by
of a netastatic

des‘ﬁ’é%&‘%&‘?hcasg@&o‘%r %ﬁ‘l G ﬁ‘gf? hg hﬂcﬁe resection margin,
COMpr s NEvafith Qﬁs%fo@@std ﬁiathgfl of prdvafifi &P@Pfrﬂxﬁﬁ{ oy of uncontrolled

effecti ve anount of r mcedt | c conposl
prolifgraien and gp%@aé@mor Hpiéraﬁelablf@ rhefgitatic peopiasiin cckbrqfug‘atxeer in a

man‘ﬁnggﬁgtgéxﬁgrq% g %ﬁ s{?’t%xénlx% t%Bgl}ealrrlrn_‘xzﬂe}):Eo Qrg&efﬁn?:g ftré?cggg amount

of al,phahnacmutlaalf comegosivioalcompaking a Edllepetieabls Fuslon protein conjugate
admi ni stration, beijng directly on tq the surface_of the
COMPHEBE & %WF&F‘BWG PIETRRIARRAT RO imdigly endfa Elpstridium botulinum
C3 dxB&a%Irka% W, O B AGTctibi Sndibieikicague proximal to the
resection nargln which renains In the manmal, said
admi nTlkis Am¢engan disclgsesi amethad of pedveptidroor inbitdtion & Mtontrolled
' 4 CA2004/ 0176 subs uent to. or
pro e e O 87l iy ¥ FEROUST Bt Bl tissue
proxithalsto theegitel me)disid}i OBQ?eulﬁoﬂTBI Bedn@r iRrELMAMMANOPE metastatic
Fgrovvth rf a tumpr froma  nalignant cell in a host
neoplastig gell regidmpgnin the ofepection nErataimi SPEPFising opdmiistiaion of a
theréﬂéﬂp@illyogffe&v%hﬁﬁcﬁﬂ?%!f' CAhdohablftREL ¢ &Hggsntti?rf co%pnsmg a cell-

p ar maCeut 1 cal COfT'pOSI tl n COfT'pI‘I Sin
permeable fusion protein conjugate comprising a pOlprptldIC cell-membrane transport

moiety and a Clostridium botulinum C3 exotransferase unit, or a functional analog
thereof, said administration being directly on to the surface of the resection margin or
below the surface of the resection margin or into the tissue proximal to the resection

margin which remains in the mammal, said administration in a time interval prior to or



per meabl e fusion protein conjugate conprising a

%g@g{)e{?ti dic cell-nmenbrane transport noiety and a
WeLYS199924% um bot ul i num C3 exot ransferase unit ,PEYCA2004/001763

functional anal og. thereof, wherein the fusion _
protein simnultaneously prevents or inhibits at |east
two of nmalignant cell mgration, malignant cell
subprquientf tercaiprionto MmdGUBPGINES tSex@sidEeMb v loF Hie kit St
- formation. or capi.llary network growmh proximal to the
mal | gridht NEERtion disrlossd & maatihashofrewention of igiasvth of a tumor from a

mali@iagt QPO BN ASSief; | LG8 hikeanib RS
Fgri}f/aent_i on discl osgsnti g%rret %1:19% %}pg%?%va&riuinstﬁat@fl 19 thsippmmal of
a thgrepeutically efedt aroount nefr giphanfaceutias tcokripssitien mbmphm? a cell-
i I f .excision or renpval of a first tunmor of a
porpBitfle Theidh Broidircaio8he “RmipERBicR pOWBFPSbEA BPRGrge transpor
moiegsagdial Clasmdiugebdtuiun e %ﬁ@ﬁ;ﬁfsferas%hﬁ]iff%kﬁo‘#unctional analog
conpr.i smgi adm_ni stration of a therapeutrcally '
therget whergin therdusien protein spheltamacenlly ipoevents mrpnigbits anleast two of

iS4 .cel | - ahl e f.usion protein.conjuygate
b (i e baBRRTRY ol /531y fedeipain S biotiar strcture
fornmagioatoy capitlagy rEtweikr grolv thPro@idl kA mAT3n &t QL 3Ra 's84B86h of an
actin] te Tl g.fun ti onal anal og thereof, said _
e tRigpTe {R5H oat g maliesaticgll on to the surface of
the r eERGhYMRoRRIQ]d3eLX n!%ﬁlo%t‘d?@ve%%{ aF .ocv)vft}r twptgur} A Zesection

resection margin or into the tissue proxina
margiasefct hest tipaugybrexithilcth a sifrofiexdision be remowaibt a dnet Saod of a

1 pi ' ' inatinme.dnterval prior to, or
candif 8 sEhhl 8F o JELR ol PRy v g Qe digihe cancer,
the exathed aomprisingnedainigfatibhieof iar HlerdpdiBally VBELEVE 1h6unt of a

h fusi an rotein. . simultaneously prevents or inhibits at :
PRATMALERIGR, FOFFPOSILSR J ERIMPRYIRD 2 ¢8lltPernepbia ifosion rpretetiuadonjugate
compisiBg aGRypeplidikickRmad | Sang" ul.ar ;

j;;,t r u%t Eﬁrﬂe:hﬁc gr mat i on g?&%ep?%%gggqﬁ‘g? l{X/oar a %lr%gt\%l fjtm botulinum

C3 expygusiemse wnit 198 arfus¢tivnal arelngothersef, | spidamithisieteat i ¥ing®8irectly
| oteinase, fromthe residual tunor

o 1 e g of B B b R BF ogPbUP i Tresiot e epestiopmarin or

into theetigshapradaslt todhé resedtiRAShirghwhith re@hind & 1R BOMEME L and said
adm S LY ﬂg’ pout. t he above rret,hod or for the manufacture

G U OR RGNS e me JRteE PioR 40,0t subbrsualsoieeombothartior|tn and

subs@IRnB.IH eScisidd Br PleBRSAL of rﬁff r};ljsg;ﬁg?&n%ﬁgfgiﬁ C@F nﬁ)tﬁ{]ogld protein

. _of inhibiting netastases o em c ca
simujtpreogsly Rreants erl inhibity atuisas ywo efifesiduah tuiporell migra¥éh, residual

/ / 004/ 001763 conpri.sin )
e e Ko e SRRl 1 S Bl pesamiary network
growdf prximeletoatre vesidual ttnorfBB) AL Sddtdtioalof GRMREWN Lie@Noproteinase
a cell-perneabl e fusion protein conj ugaPe

onprjsing
ﬁomglb%%ﬂdgﬁlrfﬁm&r E)?ﬂ-ypept! dic cel | -menbrane transport
DI etihe 3R o rdidr 'p%\}f&@s%i Hle! 4BF the pharmaceutical composition

as defined above for carrying out the above method or for the manufacture of a

medicament for carrying out the above method.
In one aspect, the present invention comprises a method of inhibiting

metastases of a systemic cancer into the CNS (central nervous system) of a ma.mrﬁal



C3 exotransferase unit, or a functional anal og
thereof, for exanple a fusion protein such as BA-05.
WQ p05R¥248pect, a therapeutically effective aPEINIA2004/601763
phar maceuti cal conposition conprising a
cel | - perneabl e fusion protein conjugate conprising a
pol ypeptidic cell-nenbrane transport noiety and a

lLinum C3 exotransferas t,.or a .
corghfhd sEHIAEbE e agpt B - pnndidin flipgi® afount of o
phapmatesitioals laﬁﬂnpaﬁtlorBAsoﬂﬁmsﬁx@n aC¥dll-Pirinedt | £ BEREKC conjugate

activity and is useful in the treatnment of cancer. In
congRsing: p BelYPeRtKilG celinembrans teinsporioseistyaanvea Bestidium botulinum
tgoll ed

O B Pl A 8, L g nBlchbRl Blop URERE P biiilp o fusion protein such
as Bdtddst at i ¢ neopl astic ceII of a cancer in a mammal ,

conpri.sing adm nistration.tqQ th of a
~ ther a&%u? ce?lsli’eﬁp af fbél?tpe\}técaﬁ ?f?ﬁ”%? aén%%\r Pa e ha@zgeeutical
con§OINRGI chbRPriGiafPh i 8d1NFerheBlk ! ﬁﬁﬁ)ﬁmﬁﬁﬁélﬁ g&@hgﬁe comprising a

protein conjugate conprising a pol ypepti
POIWWWE@SHWW@%SE@WOWDD@WY asmil aa Clorstrtdlurdl lbm:uhnum C3

exoggﬁa OHSE%J ereo Xﬁ]‘l%&gl%secorﬁjthggebécf?r e’faﬁrfpéc Fﬁ{}%?ﬁ PHein such as

BAdI5s cmmmaarrmmgmgeﬁfc qerieitemid i 0sdil in i trdditthb@bfRhincer.

uncon&]{ olled prql.iferation and spreading or mgration, -
gtt B%mVﬁ%t}cgi qiscdasesa msthodiq Spgg\@npp@j@r ﬁﬁ]lbltlon of

wi t hi n* 8¢ 8¢
uncbﬂr&lhﬁ p?bilﬁré?fon %8 15peaBing or %Hﬂa{ OP£ &@ﬂﬁg{eogﬁstﬁ: cell of a
nam a netastatic ﬁeop tic ce resi

cangdyeiny ésvem;mn@h qemipgising  adbmipistraticngto ddbmimashal adfi mnhﬁﬁpaltlcally
[ ly effecti ye anount of har maceuti c
ofrek S5 ARBH s b Eficp! SoBER Mpeomilises G gifrmeable fusion

protpiro tenjng e njougaistheC @ Npslisdphlgicacdlomy e Rink dt'ré:hsg&lttlrlhmety and a
ot ul I num

ey
theregf .a s@ofa agdpidti Shik %V%ogedlwoéég f%ét%{% Lé’r{a%}ﬁion or

surface of the resection nmargin or
inhipitionhef m@@etrohladnpwafqgatmmand sireadifipe ot s gratior withimes resection

medfh 48 S 0T o ETEL A e B e i«
rnansmh)]s exque ntetdstatio rnebpla@ﬂic cell aeviing RS ek AfRbction @481 @nprising
r enov unor. In a third aspect, this

adminifeation ?1‘1 EhtL‘%fPIb"é’%aléY FEesitg asmoupt of enphasmagsutigrlogethposition
com@flsmg 4 QQIN)eIfrﬁéameaﬁﬁﬁJn | i rgr?{l% até Qox%p%%ﬁ%\é b§1§fﬂ§pt tdle cell-

manmmal conpri si ng nto _
meng"ggtgy UBOSP‘PE IPQ]'EI)CZNZ@@MKO&!JWI@& bOMhnmamleXG&amferase unit, or a
nt .of a ,pharnmaceut

funckBEACRAN o S0 ARmanean: S BEGVEOR e b, Sutace of the
reseaicﬁi Bhfpif Gﬂb&@ﬁttﬁe SRR 103 HRCreSechOh YR8RA loflifto ¢ fissue proximal

to the resection margin which remains in the mammal, said administration in a time
interval prior to or subsequent to or prior to and subsequent to excision or removal of the
tumor.

In a third aspect, this invention discloses a method of prevention of growth of

a tumor from a malignant cell in a host tissue in a mammal comprising administration to
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menbrane transport noiety and a C ostridi um botulinum

C3 exotransferase unit, or a functional anal og
WO BWSE31248 wherei n the fusion protein siml t andféF42004/001763

prevents or inhibits at |least two of malignant cell

m gration, malignant cell proliferation, angi ogenesis

or tubular structure formation or capillary network

rn%lg Io@X d s t

s b s ElebOaRRnE OF 3, 1l SREGE" d¥bosivion
Comem;mglanc@ll pumqahlea&lplentproﬁem sonjugaembompndngd pelgsepdidic cell-

od of reven i on, of resection
mdfi B o fase RGP BB, oot & epranitetiss ugit, or @
fur@tion £l RIg tBéredf, whiefeht tHeU®bn Bfotéin %ﬁ‘ﬁ\ﬁ%ﬁ)ebﬁélya ﬁ@&@br %Dhlblts
of a second tunor conprising a residual tunor cel
at {93 ¥ oé malignantneslhoégratbon matignent aashi prioiferatidnp angibgenesis or
tubulle ARELEH ?(ﬁ'HaYlor? “?%dlé’r?' él%ﬁ’?org eg{r%\%t%qurgghar }?egfnéﬁ%r}aﬁt cell,

.conposition conp

ancbmc;algmtcff an(aonmmsﬂam@rateﬁﬁh@/ﬁ@rﬂtth@hﬁhgﬁh{ cemen‘or ane
trans a Costrjdiumbotuli num C3

exot r saf easé‘?ﬁt’tt isJpvention fésclogerad metiadoRf Rreesnéien of growth
withed 8 r&QphdH St bPR b tﬁguéjfg)xro?ﬁﬁdlx aQfte to? es(gi?lofl lﬂ)% %&ﬁ@val of a
of the resection margin or owt e surface o
first Biyaer ¢lohcanseryine mammahtcxf atSheortdl tgmuecqnnpmsmgh résiduahimor cell -

n _whi.ch r
of AR L e PR bty Rl oL B fecffe smount
of 8 haanatenticd]l onPosikioh hoﬂlﬁhﬁihg taOceérme4BIS Q@éﬂ&ﬂbr&t@n conjugate
exci.sion or renoval of the first tunor, wherein

COMRILIRG a Pobneptidic Selnmeamhiats sanspest enigly snde Ghsﬁndlms betulinum
C3le8885nFMRs O ni, %??%@Juohylr%ﬁl gletu:regﬁ nglgta'dfr}m%lst{gﬁfo'ndb%ﬁxg directly

tumor cell proliferation 0genési's o
on & thecurfres Of)thﬁacsegtupmmargapoﬂ bdoy tln@ﬂutfmk of thieOnskdttion margm or

Si du tunor ¢ reti on of
im PR ot o5 b ion sb¥PBn it rePls Ffaadial and said
adrmaiskratlblm bainigi mtmtlﬁﬁﬁﬁtéh{al tpHbs td, Y @abdeqlierlit5 Cbpﬁ&ﬁ ptior to and
use of a E armaceutical, conposition conprising

SubSAUED &9 REHIY PUSEBRYHr 8t &b frehn fumnd: é”h?éﬁﬁrﬂ@ Fvgloa protein
smlﬂﬁliﬁ[ébﬁ@lty' pibventdr infB P LARL: tWEBF pe@#de LalBhRY %el? g %lrau%n, residual

Clostridi'um botuli num C3 exotransferase uni
tunfog el iporitferatine. angioghessisodr, tubulart shechmee fn‘rmatlum er cdpildary network

t he venti on i nhi bi
grofRE pihMal B tne b Bl AL o sebfR o 8 Bele metalippygteinase
fromftharesidvh otk cell. neopl astic cell of a cancer in a
mammal . I n_a sixth aspect, this invention discloses a

use offa?pfilik nawpect: |@£§I inventigrb stisdlesss co ntpﬂel of ny rélannaccutlcal

conf SRR T RSO RLAISNT, AR, o

polypebtidive metlanembmae s pausporroinetigty amad aa CICID@dhﬁdhdtru MBotulinum C3

exoprgrtlslftlariageutrpnigsor a functional analog thereof, in the manufacture of a medicine for
the prevention or inhibition of uncontrolled proliferation and spreading or migration of a
metastatic neoplastic cell of a cancer in a mammal.

In a sixth aspect, this invention discloses a use of a pharmaceutical .

composition comprising a cell-permeable fusion protein conjugate comprising a
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exotransferase unit, or a functional anal og thereof,
in the manufacture of a nedicine for the prevention
WSR2 ti on of uncontrolled proliferation Hd/CA2004/001763
spreading or mgration, wthin a resection margin of
a host tissue proximal to the site of excision of a
tumor of a cancer in a manmal, of a netastatic
poliipappidics t detl-membraness trehspgrti MdibE rB8€ 6t IGHBL Nvotylinum €3
exo%%h%faglsg fgr adm nj. st li_atl on directly on to the surl%ace
of the t 88t %ﬁlnﬁ}é?rﬁi AnYPs Bherent; inHae manpfaguee of a titedicine for
the rir&ediition orMARDitbrObf uAddhtioNed b B8 QX Bl o the .o
, %,esect ion margin which r Sty g&ﬁgﬁ?ﬁﬁe%n%r?ﬂ%qa?mgnoramlgrauon’
witiinperepgetion yaargisrdf@rhasbtissue pubsmauerhe it cfrexPisiodoftaGumor of a
in SWsEM t xci.si on or . renpval of the tunor. .
cafll N a éevent Eﬁggsfpaec e?asfa Fé’.eo?lﬁvlé’n?‘? FFSH*@I%;}%&@sreaeun@ margin,
suiteble fopibministation d'ﬁd_:ctly(‘dhnf@Qﬁd; SurPide ©P IR e&chioh fhar in or below the
el | -permeabl e fusion protein conjugate conprl%l ng a
S‘“‘fﬂ%ﬁ %&'ﬁtfiﬂﬁf%% Blafgiperiit the tissue ppaimalrtoitiet nesection anargin which
rem@In@Sh " thei HALRRT Ul,! otransferase unit, or a
" functi onal anaf’;ﬂd z{]ﬁg}reglﬁrg‘)lﬁrfwcﬁetonﬁn SRaUERtetoppr grior to and
subspatiewitp exdision opreawent ofthe afmgt owt h of a tunor from a
mal i gpant celh}i n a host .tissue in a mammal, wherein
the fusi‘of®Prot &FRFcki M LYeBBRR Id)scinsey eéntse of 4 phatmiadcsutical
compbsitioAs torhp@sif Emcl:dllgﬁlﬁﬂlte b1€CklsidX ion, .malignant . .
cel’l prol iifﬂgr a%i on, angi o%enegséﬂo?}gﬁh%ulggwqg%t?88?15?%5“13 a
polypsptidit i 6oll-grembrans | trapsporhematatk gudws hCpisoidiual bthalibhe C3
exotfBskananini L, ecret | noé.a active ..
omet'sal I oﬁ“ét?g!r ﬁaﬁé@a r glm aﬁoé tr?}ﬁlief)_ r\%\ﬁt{e wamyfactysg ofyp medicine for
Prev@tﬁmn hf geqretdt «l?f 4 hirsori fivvend Mgl DRSS Fost 85\ in®a mammal,
larmeeceut i cal . conposition conprising a
Whegeé‘i‘ Fhep@ﬂ?ﬁa?df’@“f ﬂ&rggtﬁneﬁﬁékyé?rﬁvmwgh s @blepsti tsionef malignant
cell piigrgieRtoialighasedel-piBIRFE08, drfipeh N Y e
O ostridium botuli _numaCS exot ra%gsﬁoé:@%lg&usﬁ@?&egﬁonganon of
cap1 %}H&Wﬁﬁq g’éﬂ’r’ﬂho@%m é@ft,heimaligmntrqubf@dt seceetioh & an active
metdMBPididiAfe Y, t}&ﬁﬁ%ﬂ?@‘ah@&u‘.’f growth wthin a resection
mar gi n of a_lrﬁost I'Ssue proxinmal to a site of _
exci dhoan crightknapedt, offis ainfértih HidbBEesOk @eC@ﬂq%ef)hdrHla@eutical
COmrrolalsnt*matl ,.0f a.second tunor conprising a residual tunor
OO ot O RE SN e cellByTRLbIni bRt ProfPinli ewntgae orntmising a
polypdpgidics kae‘ll%@m@fan(eh%aﬁ%ﬁarhei@t)’%' g %logﬁlgﬁvr\é |t E@H]énum C3

surface of the resection margi'n or into

exot3ngfRianG MIit.oon  &metiensd ahalng teeren fhinathic charu€Rire £ ainédidine for
or. subsequent to,

] L.oe i nteryal rior.tq, , ]
pre‘.,c')r Eotfhé%ﬁ%trdllﬁn An Sescé%éﬁ 8 of Bq'@)?'cP%SPBrPr@fm’tabFﬁ)@aﬁlte of
excisgin phgembvalsof tufifst furbtedLiancdnber i AAMRROI&S § second tumor
comptTul tanelauéﬁl)%ng%event s or inhibits at |least two ot

FeliEadroth | Gellnpig ther panser, rhys hémimistratiomrdireetly on to the
surfagd 6f tlfe%@écki@ﬂ’mﬁ%%}gﬁeﬁ%g'{@e6%ﬁfz}cg Rl resg'c%o\x{%argin or into the

. 2005/ 030248 PCI/T
tissue proximal to the resection margin which remains in the mammal in a time interval

* prior to, or subsequent to, or both prior to and subsequent to excision or removal of the -
first tumor, wherein the fusion protein simultaneously prevents or inhibits at least two of

residual tumor cell migration, residual tumor cell proliferation, angiogenesis or tubular
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structure formation or capillary network growth

i | to the residual tunor cell, and secretion
w@%&g@gﬁ\% met al | opr ot ei nase fromthe residual%h W04/001763

cell. I'n a ninth aspect, this invention discloses

anot her aspect of the previous aspects, wherein the

fusion protel n conjugate is BA-05. In a tenth aspect,
strugiiee fopmatian emcagiliacy ostwrlagmvvltieproaaﬁﬂab tiedf rekid@al tumor cell, and

oo PR, 08 o ARGl Pomly GreSh Potadhe SRR nmgspoh, ki,

ki dneyln andnfhegpeét tl@i@riﬁ%tlorl i @bs6d %H&Hérh %%HGSF the previous
this invention discloses another aspect of

ASpSPiSy VB ereIn %%ﬁéé‘trspmmm%ateheBéa@ﬁ:er is a brain tunor

sel ectgd,f Si

neur onﬁt ur%tE)I?[g1 ésggcr% gg}ﬁy Qﬁl&egpor{ @}Fﬁpg cﬂl“@'e%ﬁpe?tugglﬂ? previous
asnequsnwhemfn the rcarces h‘E@dldEtted frotpiOgREp OBt ?'Hitb‘ré%t brain, colon,
i ':lfngg a(ﬁg metastatic tunors |located in the brain
SKINe 20G RERRIE GASES of the | ung, breast, mel anom,

ki dneyin ;ande@ast ﬁs‘ﬁ'e&t fd inquiltlogcﬁ&llose% nﬁhérvfsggcit r})f fthfi Rré:vmus

aspect, this i nventl on di scl oses ano er aspec
aspsﬁté,vwb@rgm the pentes is aibeaie |t1nn¢rm16c&ﬂcfecrm itle grolap doAsi§tHPOSS glial

e t he consi st ana | astic
ast r ocy&omﬂ L 1%%ﬂ9§2¥1§r% ﬂﬁ; f”fef“(%% G dypgs of nerve sheath,

lympdibroas,y tnalfermatole i QAde) AhO GhdtiRic t@lﬂﬁ)‘i‘gl'&gféﬁ 1n the (Praln derived

myxop afy e endym)ma subependynoma, chor ol
fropyt %“p ‘Hjéib Wﬂ&n%rea%ém Bt kigay, agérggstmrnwm@bur@st oma,

gangl IRNeHyQRR asfd thﬁeﬁjx%ﬂtfﬁﬁl ﬁ?&l@ﬁ? apgt'hgre gsbpegtsop e prev1ous

and pi neocyt ona, NmENi Ngl oma, men
aSPPI‘éﬁaWQfSFGp?e thec gansrm is laelvramg malor Ssate@mﬂaﬁoﬁc m&ag’rﬂﬁﬁﬁ:onmstmg of
ol and rofl broma, .Hodgkin's | ynphoma,
ana ﬂgtllj aﬁtr%cr}r'ggrfl? m h%lr’fg’ asHMagy V“éﬁﬁ@l@e coRyaexpic ~ astrocytoma,

oli den md, Hpd 1fa, | ri S€
1@;}ug§pg1§o of ::kgn@dégﬂéb kzli n&fﬂ%?&iﬁlla@ éﬁﬁa’yﬁ&q &B@g&i@!’moma
%ﬂ%aaay Weu@biaﬂ'@% g@lngigwgmgoblaetpm; danglioheuramd, and
mediﬂ’l'obl&'s@nﬁy Stﬁne&ﬂ]as@orﬁﬁ” rgn%enﬁyﬂqegéﬁ&%g L hl Sodi gx\égm n(%enmgeal

di scl oses anot her aspect of eviroud? 5,
hemgpgiopericytéraalt hereapgaalu csdrctcynaef f SutibviaviBorAdD L(ﬁéurblinﬁﬂﬁﬁi) and

r a r cc to out 50 m crograns per cc
neu Pl B0 S B e o a8 BB, TR m EREY G seoondacy
sub@psscbﬁf’:ﬁﬁig&ﬁﬂ;thﬂi hsRE plnafy hlitﬁswoﬁuw%bt 9%@ “Hodgkin's

erelnthetherapeutlcallé ef fective anou is a
A

%@frqﬁlgaﬁ}@w*@n@fepldpqgm ysht, demneid pysts @rubq:ailmd cysts
Cont LIPS sl 8o g OBl AT v
aspects whereiretheitheraptisichlyseffectinoitheunt asateat 0,001 tdigrograms per cc to
abot 9% rhfc):yosgramg per cc of tissue. '
In a fourteenth aspect, this invention discloses another aspect of the previous
aspects, wherein the therapeutically effective amount is about 0.0001 micrograms of
fusion protein per cubic centimeter (cc) of tissue to about 100 micrograms per cubic

centimeter of tissue.

In a fifteenth aspect, this invention discloses another aspect of the previous
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aspects, wherein the therapeutically effective anount
is about 1 mcrograns per mlliliter to about 10
m crogranms per mlliliter to about 50 m crograns per
mlliliter. In a sixteenth aspect, this invention
di scl oses .anot her aspect of the previous aspects,
V\hel%ei@g%et he-thadm' nistration is by injection, by topical
AT Yaerdm theghempeuticath efftctive amoudtris ab&gy %EIE:%%FE(;#E Rt gilliliter

t@8hAR110 thidfor [.on..di.sc] oses anot her aspec
previ-ous ' g péer@%ﬁ%ﬁﬁvbﬁlgllrgitﬁa WHH SQamcrosamster onllilier.
sel ect eth & sixtecntteaspe@UhiC ARNSHSI L i f ingrarticul ar, _
ai nt {saoc!éll ar, int rzﬁasal_,1 [ ntirltzdr%{ijlrggf)%si%f’&’%ﬁ’ﬁ%ﬂ of the previous
T Eac¥ iR, ey pimmgiation dsaby injepiieal by thRb A PYESR L, or b
implah@atipgcal , intravenous, intraperitoneal, ’ Y
intracranial, intranmuscular, subcutaneous,
i nhal at inansevedtedtitiz adpe @ g vE DAl Al Q0. ,appli cation .
adliLect Lé/ into a tuﬁ%)r_, _appl‘?@gb?ll(g%d%ef‘ @‘ﬁ&&amﬁ’?@féhe previous
" S 8BS 182 admiistetion drictbotedcidry thogro et intrarticular
infrRbELAS infr i; ter.resection of a tunor, ?
_enteral ,lne%%?gllﬂgggeéfaﬁepqﬁ%?‘ﬁn% ritosiselc opblingual, oral, topical,

InfFpvesieilr eintrathdcdECRRBtravdhods € aspect, .this
| sﬁ%@&t%gt | Onmiéﬁagl 0ses gno_tohe’r ‘2@&%@%@% HE“‘}?F"é‘Wougltramuscular,
- Traspecres PR alpra1Zabon p@@mmmoﬁ,ehﬁpma[&rﬁ%ﬂy fint 0 2 tumor,

apblisstsO direstB) ity | ses a tjde containing from
relgg,out 5 ﬂ{e o&gbout Eggimg%en%%ac‘i‘éﬁggaqoﬁ dirgfitiyeereentihto the marging
“A8FaRg attehirssachore nifi ® tublbs CERSRP , spect, of the
pr eﬁ\’lkeogﬁd ects, wherein the d%@%&?%ﬁ?ﬁﬁe with 3 gastroscopic
otul rnum-,"C3 exotransferase unit conprises the amno - .

aci d sefueeiehicdfsi e sequence of fusion :
asprotein BA gg.e I'n % t \E/’veQ%F @&Ci%ﬁ%éﬁaﬁestaﬁi’@eﬁ agpent of the previous
as cgfe|‘fé%eé@nath@pnkypqasﬁxecell-nfentﬂmep{rﬁﬁbgy§mi9¢? REGLSkos 2 pentid

coMaRfigE frof ol f‘&xtd(b%ﬂfl%o anal ?ag. conpri ses a protern peplide
~exhibiting activity fHEoaEkse  of 50%to 500% of

t hat ofn &\hirxétdexlm%ﬂdﬁsﬂl{siiH{réﬁﬁoHQﬁ%Hsgé’l énqo%gef Asnect of the previous

t canst er.as In.a twenty-first aspe
et e RERHT Utk Closizdisan hnstinen 3 pattianobrabO @niPEGHHARS the amino

acid sp@idnSe dWIGIEl [ e t.i cal conposition

con‘prilsr,gs é%_hib%tggﬂ gré‘iel Heepptan EAQarrier. In a

t went ylisetwendieths ppedt, tHih s ehive ks LSeLoses anof her
aspReRSFhed] thhzllm @re i ous aspects, V\lﬁge]srS g%ngﬁﬁ Thgpect 61 %the previous
. _%]t%g’r maceut 1 ¢ai B 38les 6pmpBsss i metsircexhibiting activity in ¢ e range
0 rtora0eXtof ¢ladt oy '1@?95&? .. carrier selected fromthe

gr oupﬂgont}s)vi s;yiyggw%)f *po l?/%lejtﬁh%pf %t&ﬁ%'gn\ﬁ%gwtr@@&[@te),

PVA, partwgntyyfitsyaspedty thisiinpeltioat dnel RBE asd-y b Y] :
asp8&8! %{i‘%reinp q&g ( elt§ %ene,— co- Vi nyl _1. ac e%ft;ogrfe}é gﬁ’éﬁﬂfl the previous

al cohol J, "a CF oB4marRutigaly opmesitiph e nemprisey | 8Y pharmaceutically
accemteblateadriera cross-1inked 14

| In a twenty-slecond aspect, this invention discloses another aspect of the
PIevious aspects, wherein the pharmaceutical composition comprises a pharmaceﬁtical]y
acceptable carrier selected from the group consisting of poly(ethylene-co-vinyl acetate)
PVA, partially hydrolyzed poly(ethylene-co-vinyl acetate), poly(ethylene-co-vinyl,

‘acetate-co-~vinyl alcohol), a cross-linked poly(ethylene-co-vinyl acetafe), a cross-linked

14
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ARNDED SHEET WO 2005/ 030248 PCT/ CA2004/ 001763
artially hydrolyzed pol y(ethyl ene-co-vinyl acetate),
2%?@§§y¥inked pol y(et hyl ene-co- vi nyl PCT/CA2004/001763
acet at e-co-vi nyl alcohol), poly-D,L-lactic acid,
poly-L-lactic acid, polyglycolic acid, PGA,
. copol ynmers of lactic acid and glycolic acid,
panpially ciayairellzaat ?@19(eth)ﬂ@Aélé/cﬁ{qﬁ§'lo he%eété)nea cxraeé Minked poly(ethylene-co-
Vm&gnh ydri des), copol ynmers of  pol ycaprol act one

Iaﬁétf‘m(’éﬁéyl 31091%‘ P%@Lﬂﬁ%ﬁsam, pﬂib"}u -kctic cacai‘;lpzblyglycohc

t ol e yet ne
acﬁg"o rrita)?%at ?ég J an% o 1%8 i hecrlctle 5 fan Fygo]txaeﬁfla t Hﬁ?],yaaprolactone
polagzpiemia,ctctrh; polyr(mﬁrﬁdndﬁs)dcmlyﬂﬁdﬁoﬁ;ﬁtﬂ?&@fcl@eﬁ&%&ntﬂfpofﬁﬁlykne

phar maceut i cal

th
IR Sy R RN e —————

corfBihafi¢Hs 260 BRNGS tHagogN aqueous gel atin, an aqueous
protein, a polyneric carrier, a cross-linking agent,

and a Igogrtﬁwwatyi-tbndt hspeetpfthis| mvmttcwedtsyloﬁ@u ahidth@S Bgsett of the
pre@ﬁh? agé&\sé%gé'%l&%f %mgﬁgz?crqfalt?c}% Q%ﬁ%&?}ﬁ%@{ﬂr&{gg}ﬁ? S pharmaceutically
acceptab)l@&afrle@ lompﬂﬁﬁg 88 8qieeoRf 3EIHME BN tahl?e%hé iéroté}{# Caﬁpcglgrtﬂleﬁc carrier,.

car& er conprising a matrix. In a twenty-f
a cropy-inking agentand g combimationdhmsedfer aspect of t he

previ gys utical .
conpog# th gﬁé@g%ﬁ%‘éﬁéﬁé&pﬂﬁ %ggg(?l caﬁcfoﬁes ARbEy appegt of the
pregigps pspectsowperiesn thg plvanmcput&apb\caﬁﬁffsﬁmtdoﬁﬂidsys a pharmaceutically
acc%ﬁ%l?l@t abl e buffer sal a pharmaceutically acceptable
&FLST COTRA 8 B ceut i cal |y accept abl e

ant | OXi dawénty- ERICRHEIt CthaGhebntieh ﬂlselﬁsé@'ilgthepx\épgal el Fevious
ght. phar naceuti cal | y acceptabl e polypepti
aSpT’féspt MdeTeB b Ihegmegsutieal 2 compediioent cbOnparFen 0a aph:d'maceutxcally

accéRSd16 USSrieORBm! 531 r @/a ep hgr lé&éuﬁ?!ﬂl}y a%&%?%&? 2bL§Fﬁr salt, a

proteln one O arma eutl cal l'y "acce
phaa@mun@ailyewemwlal buffa:r lsuhitinn anpremaeiticalignecoptabe r2@1t10x1dant

r u | caI I acc tabI car bohydrate, one or nor
aSC&Efgr %{éﬂgu ica 5“%{802‘2‘{’ aBi° CEléf b?fﬁ’ﬁétr Aharmpseniealy acceptable
poly]'iap’&die al peptide B@Iﬁpxﬁﬁﬂgl ab&\d 25t Bbut ﬂi HEDS Gioi SNEHASE one or more

sorbitol, trehal ose, mannitol, naltodextrin,

phagaceptically aqseptabiearpiein, eneptramere ehﬁm@awtlya]éx caempedddle amino
acid$ ey %Eéeﬁgalatg antBho BN o of helr? t;lf}gl ?}&1 @ﬁfeptable

di val ent msta Ion, a chelating agen
carbghydiiate; ong or glong phmnmtlcp)lﬂ]}aﬁdmpt&blk Icﬁﬁlohydra&‘?(f&?iv@@ Infaterial, a

1 ecific seru um n, and conbj nations thereof:
fon qg&%%f%/\esﬁg? sekﬁfweas%ase tSH’ibéto niFERlossn WpRnitods @maltodextrin,
dextaingt fetodSRRC b pHarrhhRutiPAIRVIcRtas Eﬁ&&@ng YOeE SHTAD DTPA, a
har maceut i cal conposi ti on is steril

chelating agent for a divalent metal ion, a chelating agent for a trivalent metal ion,
glutathione, pharmaceutically acceptable nonspecific serum albumin, and combinations
thereof. |

In a twenty-sixth aspect, this invention discloses another aspect of the
previous aspects, wherein the pharmaceutical composition is sterile.

In a twenty-seventh aspect, this invention discloses another aspect. of the
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In a twenty-seventh ﬁspeitS, v\;)hlzgog?\éggtzld,gn di scl oses
anot her aspect. of the . _

CAP3d4/ 001763 previous aspects, wherei n RERECA2004/001763
pharmaceutical conposition is sterilizable. In a ]
twenty-ei ghth aspect, this invention discloses another
aspect of the previous aspects, V\hde!relgc tfhe

prt vverf{? ni ﬁg?ﬁkeélgpect ,ﬁhlgdﬁiegldiaﬁ(\;/ozﬁ |S£)r?hés|esg?6£ag§fe' anot her
aspect Toft rraty-pighth mé%ébiecmscntms?igcilmieﬁ hgml%eirtaSpeCt of the
R TRGEMW £ G ion.is in a., ).
pr dosasige E\gr’mk‘ﬁl%keugr i ﬁgﬂéé]acf:%fcég?oé‘?poﬁﬁ’lof’i‘spftfé“]t‘ﬁ_eda uni t
dosagelnanomwenty-tineth idpect] itk NindsliBE t disdiNed AMMMRPLORt of the
di scl oseC? anot her aspect of the previous asp:lg_t sd, iy
PIEXIvEP PR The” gRiBee Aagputicangrarpiosition lsls,ndr‘n in ttrlilclelf osage
ambilitidrin b UiiberBSRAR Lo drdl did AN ERLEAN, T scl oses ano
aspect of the previous _aspects, Fein e '
phar rdseutligith espepipshis iiventonisciess #oleRydpak @ the previous
Er.ﬁ(e J N, & ]{lhi rté@sgcondt h .aspect, .thl S i nvention
"r:lSpglgts’c‘lflosr%1§l by, Bhatmac fecempesifiaris gstedyi ous aspect s,
wher eiln at thetyphat a8y tiis #venQSP@SibieQ %&%@pgslp%gtsoﬁhe previous
arnaceutically ‘acceptable carrier. In a
. aSpF‘Rf’r"Y ) ?‘Hi”P%Ipfé?éﬁ’é%ftu,tw%lmeppﬁmmcom\j\};]nsés _sdbktnﬁtrsteamtrher
aspect he_ ' cts, wherein the
Dol A et RSS! Gty grmonor e
preyiquaaspegispivheiezethe matimiaceutival a@apdstOndoni¥iie@BYharmaceutically
acc%ﬁﬁﬁé% isé Mechani sms to control cell proliferation arLz
ysregul ated in cancer. An increased apoptosis in E
Miri nén 4 %MW hR@sgeet, ifis %ﬁgﬁ&l %‘iﬁﬂﬁeét%lg'&g'g{‘%@%ét"o?tu'le%‘revious
econbl hant exoenzyne. ,
aSP‘%bC}/Sea‘EVH%fﬁ%H Ve rpllﬁﬁéiqﬁth@cdalki cmmh sitiohi mﬂ%ﬁéi&% aftv’lﬁgz?o]ﬁ)tﬁin in a
i epd tly inhibited anchorage-in ..
lyor?ir: onéhgﬁ%bdi ment, inactivation of Rho can prevent
‘tumour cell proliferation, and the present invention

i ses. the reduction or arrest of cell
Ant%%%g%h? 85%‘}1? ghd ABPptPFfEiuc_ti on of apoptosis by a cell-
per meRdecBarfiéEs it6 NcadiBf QLN ﬁ@ﬂfe?@i@heargo%}@lﬂgd 3n cancer. An
. ol ypeptidic cell-menmbrane transport rety and a”
InCregsed APPRIPEHNID L Mudine E3lysmpbomarnsile pases ufiet Rheinadtivation by

. ' of ,,.f.or, ex e.a fusion , .
e SO BRRRY Jo SRSty R i i -
27635 etgmificantlyv inhiliitd eniipraigs 4tdehBRIAE GGHALON B oA EHodiment,
. $ cel | oliferation, or induction of apoptosi S by .
imacffyatigh; of RMOcamBientopmpupisall relistation: abéHogresentninvention

compiiseR théteddcRorC & drrdBESMBAPSliferation, or induction of apoptosis by a cell-
permeable fusion protein conjugate comprising a polypeptidic cell-membrane transport
moiety and a Clostridium botulinum C3 exotransferase unit, or a functional analog
thereof, for example a fusion protein such as BA-07. In another embodiment, the present
invention comprises the reduction or arrest of cell proliferation, or induction of apoptosis
by an effective amount of a pharmaceutical composition comprising a cell-permeable

fusion protein conjugate comprising a polypeptidic cell-membrane transport moiety and a
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fusion protein conjugate conprising a polypeptidic
cel | -nmenbrane transport noiety and a 16 WD
WO 350884948 PCT/ CA2004/ 001763 d ostri di um bARGH/CHL964/001763
C3 exotransferase unit, or a functional anal og
. thereof, for exanple a fusion protein such as BA-07.
Anat agoni sm of Rho and cell mgration. Metastatic
Clestridiam ®otllimud €3NieghtansfiAE ARt Yor hNAGEHNAT | AR10T th%’lb%f for
can prevent cell mgration in certain cell types.
eXYPRIE SriFign arofein satheasihyOdi nase i nhibitor Y- 27632
bl ock cel lular invasion by HT29 human col on cancer
cells. In a v-Crk-inducible rat fibroblast 3Yl cel
Anlatagenis@d &Rt Md2ER ddgiatibn.bi ted v-Crk, resulting in
decreased cell notility. Decreased apoptosis in RhoB
T coMietstatic parpeRosl)s. arb highy pprAlvER i vREon of Rhe een prevent
cel |
1k oo L SRV L IREA T ClheRrpe L M R ehisd ERBiP -276:32
blo&ht%@@hﬁ' snwasfonRhn RE heder eoloal barm:xgce‘ltsl @ aandrk-inducible rat

o RAAESA 2, 1O 4 9960 P O, SOTRELZE? k0o o

moftlhsy Medpeaat®iaforitod ig ROBCINBENSS i HKE Bml Yhepthdh-£ MEF cells
nbrane transport nmoiety and a C ostridium

tfe%l Hifh deworabigipe fachHonerTabakol mesults dromy tifeulack o RdioB protein: In
ancﬁﬁ’é'}l é?lgbcldlﬁﬁExﬁOfanta%ﬁﬁ FHTR! <$anarezlﬁ'csél & rpl[g(r)zltﬁ)ixllg%lt rgct)tasa}asxs and

07. Another e msnt resents |
thecpmmrt se¥citioe ¢cmltpri$e$ itlen irdfibiceh |0f cralgmagratmm by aﬁleell permeable

fusm eCtel ve armgnt of i%gr mace, t iC Cor‘r'pOS| tio
COREPIeEt 1oV UEae TP R yeepft ra?raleréwrerafﬁpﬁ iety and a
Clos@tiiiths botgliBuR O p@Mtﬂaﬂéf@raQ@'dmtm%ﬂbﬁ %ﬁctwnaﬁ%ﬂ% thereof, for

moi ety and a Cl ostridium botuli num C3 exotransferase
exagle a Tysionpmigie sucbRaBAxAal og thereof, for exanple a

fusi ok onism of
1 OMNRR B bEl 8 o5 SRR SN FASp B ot co
migretian byempeffpart ynoiinbef agphahheettical degpastort lRemprising a cell-
[.lul ar, matrix at surround them by secreting

t h
perflIE Thaied pRlteiniomi tials SR b ACLPPOIG SRl bRy ganspor

moiefpand aﬂClé‘dtﬁ&ﬁnﬂ%oﬂﬂhﬁﬁrﬁa@?%xbhﬁﬁsf%% 2RiE 6 §0ad ¥t10na analog
tupour cells is. the matrix netall oprotelnases NNPS

therpph dor examples fusiparprotsingarches BA-0he matrix  t hr ough
whi ch the cancer cells can i nvade and spread. Tunour
cells can produce different types of MWs, and MW

Antagenigh ioé Rhomdéd Marip nmtzéhbpmmsaieh emmsg cl eaved and
cl eaves col | age

R, Sy PRy S hpatensy poltens Aboftfogmde the
extﬂab&lﬁllé‘ra&?a@xﬁx C it SsurerlE’d thlﬁs b9 SRR phdRstL AhRT dbflade the

tunmour cell invasion.
extracellular matrix. One important class of proteases that are secreted by tumour cells is

the matrix metalloproteinases (MMPs). These enzymes open up paths in the matrix
through which the cancer cells can invade and spread. Tumour cells can produce different
types of MMPs, and MMP are often made as pro-enzymes that are cleaved and released
upon activation. MMP1 cleaves collagen matrix. MMP-2 may play an important role

invasion of lung cancer cells. MMP-9 has also been implicated in tumour cell invasion. In
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17 WO 2005/ 030248 PCT/ CA2004/ 001763 anot her
enbodi ment, the present invention conprises the
WG P BIR4HN of MVP expression, MW processi ngCECANRR/001763
secretion froma tunor cell, the inhibition by a
cell -pernmeabl e fusion protein conjugate conprising a
pol ypeptidic cell-nenbrane transport noiety and a
o i b . . .
O g PRy A RO PAEL AR it of BIMP oxpression,
MMP qre¢essisg oh MPBAerefion fromartombe el tikoidhibitivn, byt Heell-permeable

resept_invention conprises the. inhibition of MW .
ool e b RS A oo Lt eriy Fpog, moity and
Cletridiohl betuiiDNC30ExAranPBALSBGRU D CR| (R QIIASS 2hA18F thereof, for

conprising a cell-perneable fusion protein conjugate

EXZRRIR i8Iy PIRt B FYGHedstBAHOZ. cel | - nenbrane transport:

oo £ g LR A B W R LBl o
MNIBséxpuessions SIMIPS pressay BAMMP $Bérefibn a53daBAHiaSs alBent of a
hant ﬁ%gni ]st s BA-05 and BA-07 are_genetically engi neered
PRAFIRHESR CIMPRELAS Y PRINPINE @ SelhPFReaple fusion protein conjugate

cork@edifg h PRNPEFHAlE rcél‘f—‘?x?enﬁﬁ&r{eeﬁﬁgp(ﬂ{ ﬁ{o@ét a?%%c(ﬁgﬁfi&ﬂ | Botulinum

sonme strai'ns of ostridium botul i nu at transters
C3 gnomprierassomét, gr o fpnctionalmnalop dhagnnforreasinglee fbionlpeotein such
E regul atory GIPases, RhoA, RhoB and RhoC. C3
i'nactivates Rho because ADP- ribosylation prevents
activation of Rho. Novel nodifications that
di stingui sh BA-05 and BA-07 include a Cterm nal

BAt-GSS‘Efﬁf’l@MOﬁﬁﬁiﬂqdﬁ}t%ﬂ%stsal lows efficient entry into the

cytoplasm result n a nore potent Rho antagoni st.
BA- 05 in.silent rmutations in the

BA-07 differ ,
non- er@é‘j‘ﬁlﬁt@é Pegtoare gacticelly| sngipsersdpiosssiobit3 pragnzyme. C3
exoeRINiRe 64 al bageRloBhagetfeitd k&retpd rﬁa&tbﬁa&%%e&fd f%me sté?ins of

9
protein useful as a therapeutic drug. I'n one aspect
Clogtgidium ibatudiatnahat teansfesy Potbosngroup o ars apAragiheaesidineof the

i cel [ | i.sryptor of
RIS FONEE BRORAMBSAIERILS, PRt gl becnse -
. ribdsyltisn pedvieots acivatioprofFant NoveembiRaisthaesstBfoR B21Y5 and
-07 v(?ri aﬁjs such as a cell- perneabl e fusion

BAG o tR81de: on (oi§EPIat STABFROSS ﬁgptgieg&aypaéﬁswsq%’wiem entry into the
cytsiRhdm, FRSNERAN & & RS Beﬂght RI® ﬂggoengﬁgﬁg-wlﬁghggiﬁer in silent

sequence can be Valjl e ) or snor r el ongate
mutaipRc i Bd noo-engymphid gica. Bar-0Aallows expheBbnanch Gommercial-scale

v 80 LARABRISh BB Y RIBLSEARE L b MRS o
invemtioh| @nfisiof Chroteid sél AABA-0PDlca® be Iddnsidered to be a cell permeable
disruptor of protein-protéin interactions important in signal transduction. |
The present invention provides BA-05 and BA-07 variants such as a cell-
permeable fusion protein conjugate comprising a polypeptidic cell-membrane transport
moiety whose amino acid sequence can be varied or shorted or elongated or truncated to
comprise a variant of BA-05 and a Clostridium botulinum C3 exotransferase unit whose

amino acid sequence can be varied, elongated, shorted, or truncated in a variant, or a
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WD 2005/ 030248 PCT/ CA2004/ 001763 functional anal og

thereof, as anti-neoplastic and anti-netastatic
W Hitpes 3243 ons, as well as rmethods and devi cedGf42104/001763

utilize such conpositions for the treatnment of cancer

and other malignant diseases. Wthin one aspect of

the present invention, conpositions and nmethods are
fundtiofyll £0od teRloF &fs ABAHEEpINA SRBHENGE AR @ itlds, s well as
.~ plasmd to enhance the ability to purify large :
metheasusnds deficgAwbirh fuilize shehubempanitiong far e traatmentt ofcednlcgr and
othe??r%%%k%%ﬁsegggs“ er safe for therapeutic use. BA-05

fusion proteins according to this

i nvenW1&ﬁn dnB Cdspete bfi the tphdsent MvERidnd RopBsiMaks A Seftlods are
05 that retaln a proline-rich transport sequence -

Prova%i Ortsg B A07 A C8aYsn5H §XRIPHEE inup Plaséd fosendiapce the ability to
ARE I
pur B S OuRE o A7 0 b AT ¥ B Ehfnclially depepraple carrer
safeffostherapputdt @sen conpri sing a therapeutically active
agent i s provided whereby the active agent may be
,delivered across a cell wall nenbrane, the conjugate
' or fusion protein conprising a transport subdomai n(s)
BA-§F anéBet-§7 iessfision paatelint powrding snthadhventioagent
noi ety(ies). More particularly, in acccordance with
the pIRERRE ihWRNMnveRtich hidevaRRKtACBILYS Ak ¥GirPY§Rbline-rich
as conjugate or fusion protein is provided conprising
trangpogioteqpense; andcenengh o Afrensferasmepbta retaimieatypagindctivity to
Achhﬂé léagf%ﬁﬁ% botul i num C3 exotransferase unit as a
Ically active unit, or a functional anal og
t her elmf acodréarek nwith ethE hpresme uhvamlohya a@tnjuge.teagﬁ Mhsié@protein
i nhibit tunor. c gration, pronote apoptosis of

compiifipg o BPGeui Ry @P&w%ﬁwag%ﬁ@g@d vty i aslite agent may be

_delivk@iluelokon @il Wall ahtapraat, eﬂh@%ﬁﬁx% RSOC haldd ﬁeftetnh cBI‘rlgH§mg a
growth. It is an advantage that e conposn I ons. an

tranﬁ?eftrﬁs‘ééomﬁm@@r m%%ﬁﬁs)lln\aéﬁhﬁp@ﬁp appAgisechgeat moiety(ies). More
partltéicl)lgﬂ#'f incmkoﬂdggge %ﬁﬁ"%lgé Bl%\égt 1 1'08 uasthgrragaug:gﬁ)é %Vﬁ galgsnt as

Test tunor sprea asl s
conj ugatq:)omm dusidn t;hetelm e r}irbﬂﬂed: adtbrrqﬂ;sngs aap6lgpEytiaad Ic@l[lmembrane

t o, arrest. .sever very different aspects
transé’aﬁdf‘g'é% 4 Gt f&b&u&amt‘% g&ﬁo%‘\?%ﬁ%sag@téﬁ a ﬂ@eﬁ%aeuacally
active OO r td Ac@énal RRaIBE WREASL, WRYRH HRMheSHERIARY §ct1ve agent can

conposi tion conprising BA- b7, can prevéent or retar

inhibit tuymoyi qsilly migrativgy pmqte ﬁp@tgm ohtumarrmeHs,gehibit angiogenesis, and -
B R ABARESEL AT MRS Gt 20 00

V\D 209% %&B&ﬁta@%a@ﬁf@&#ﬁ;ﬁ&ﬁiﬂﬁg and methods of the present invention
provide a significant improvement over previous drugs designed to arrest tumor spread or
metastasis because a single compound of the invention can act as a combination therapy
to arrest several very different aspects of tumor growth and spread. It is an advantage of
that a composition of the present invention, such as a composition comprising BA-07,
can prevent or retard or inhibit: tumor cell migration, tumor cell proliferation,

angiogenesis at a tumor site, and the secretion of active metalloproteinases. It is an
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advant age of the present invention that
(ghar maceutically active conpounds can penetrate a
HNE8I24%l | without reliance on a recept or - b&EAACA2004/001763
menbrane transport nmechanism It is an advantage of
the present invention that pharnmaceutically active
conpounds can inactivate nenbers of the Rho famly
advialiege 8Sthe Ipkesest iAlerAidn aRd 3BemPced gl Eam%ng?ﬂ}{m& Penetrate
that pharmaceutically active conpounds are
a caiengdhritheut rehigneeionvaeraceptar-bissé mpsemare tmatshod nodchanism. It is

BT
inactvaes tretibersn @O phaRhoC fRily PIPagesC INGE an | zﬂivﬁnta@@ BTehe present

rﬁggrlsu g adm pistration to the nmamal

inve pranacpyticatly @sttvacempegndaare Bho a@ttammstﬁaceut i cal
conpo n_pr.otein
con) ué‘gﬁsaﬁ”%f%%g?d‘ic?dﬁ@ga%&ﬁd SRS Br hFERG B GhSrboned

proliferatiopamt] spodading c&nrh@atﬁln&ﬁtaf rrtétaldm1b(ﬂécbﬂlaslﬂ11¢f%u@ a cancer in a

exogr ansf.er asg uni t ai_gf uncti on anal og t hereof.

masihdl, CORPHRRE G LEtsBde thﬁ’f"é?‘ékﬁ@llb tfggtive amount
of a plkdrbda&étﬁlﬁaloéorhﬁt%ﬁfﬂnr éﬂdxﬁﬁ;mgoﬁ ki E)@Irn?éabf%nfu@i'&ﬂ protem ?ona)‘ugate

sp readlg‘g gration, within a resection margi
- COmpHEMEy M@ept@m@llnapmb@np tiansgiortemoyet e ascmstmlum botulinum
C3 é%‘ﬁgfxsfelfasé‘uﬁﬁ%?ﬁrfuﬂﬁ ﬂal%ml erof fr & metastatic
neoplastic céll resi |ng I'n e resectlon mar gi n,
Corrpr This ngvemdiml rlisstased a4 m’etlﬁfd & pré\hﬁﬁaﬁ) Gﬂhih%lhbf{ of uncontrolled
rol@f sar“ﬁ nt of a pharmaceutical conposition
P 8??%?? oSPACRALg O PRIBFALQBY &/IHITS AoiesstioR n#rsib R Bghess tissue
proxa@EPtd SHeNdtedo PHUNIREPHE di ‘?lolf -ERPLARE LWANRROLE a metastatic
noi ety and a C ostridi um botulinum C3 exotransfera se
neopjastic, cell egsidingctin othal respetiong margier ewprismigd administration of a-
th i) the surface t he
IR, AL AR ¢ { SRbnlactlideP cbiBofiton 38FwRhin ™ cenr-

permeablecfiision prategi pomngatatcOmphanglaslsdlﬁ)eﬁhQPél Jml-rlnérﬁbxtahg transport
e manma sal

esect | Bl gi jch remains int
m"‘eat&rﬁ“ﬁ @85‘?‘3}?9‘? %O\ﬁﬂm‘lﬁk G3nexqtipapferses gmity o gt functional analog
thercofD SR8 ABRinikteat D WuigJHuE&lFa&g t> HRSEAMEN br i feé&étl%h Q'Hargm or
or renmoval of the tunor his i nvention disclos
belowethg styrigee gf heeFRspSivnomarpinwt fintofthe tissneoprokingshta the resection

marﬁ%iﬁlﬁ%%@ﬁ% I {h@ r?%rgx%ﬁf sglldsasﬂlxjxﬁmls{}atﬁ%l eltnga.ggw %F‘f%/ pnorgto or

subsec(tfeat:to @rprionto arfd subpdiientete entisionlor ERP@bof the fumor.
conprj,Si n a ce er meabl e fusion_protein conjugate

|
conprigs l?fbﬁ’;?b‘@g% afnethed (of prrvgmtioel grpwis pbe tumor from a
maliSin€ t¥1 808 hast @sQsd inl ﬂh%ﬁ@k&htnﬂﬁﬂ% %ﬁlﬁ%ﬁ@ﬂ % ?"h edtdtmal of

unit, or a functional anal og
a th¢ras¢u§1ﬁal|by efisrn ampnmﬂ pﬁmpmcmmaleMmpmtlom lebinpiisingita cell-
penﬂegﬂ?.@%}r[)\gt | %tﬁm C geghggsllgsllggmat oL opc’hgtqeh %g tang (terlaxllsport
mme&)o rapdtd @logidioan Ibb{u%hymn EBVSdiraforatd uﬁft%f Blidcokdl €analog

rr? nant cell, and secretion of an .
thereof, wherein the fusion protein simultaneously prevents or inhibits at least two of

malignant cell migration, malignant cell proliferation, angiogenesis or tubular structure

formation or capillary network growth proximal to the malignant cell, and secretion of an
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WD 2005/ 030248 PCT/ CA2004/ 001763 active
net al | oprotei nase. fromthe malignant cell. This
WO 008948 di scl oses a method of prevention of PGEMOA4/001763
within a resection margin of a host tissue proxinal
to a site of excision or renoval of a first tunor of a
cancer in a mammal, of a second tunor conprising a
active snefalidproteiiase. &6ilthOmatiffincancer .. the nethod
conpri_si.ng adm ni stration of a therapeutically
ef f ect iNeINYgBleR diseloses aphethedhof preiventioncufrgrowtit within a resection
pg%'rgi ' : - | ble f.usion protein conjuygate :
mag np F iazllidrg}g tlgs.u% r)%@n Sag :F(S i%cSltS & e—"f?é’r?ﬁr‘ﬁrfgml‘)?’%ln%tnp% |L*L‘F3t tumor of a
canaesi sty manunal, 6 ©sédond itbAvODEMPrisi™ ré;&uar(d AneligraRecancer,

uni.t, ,or a functional analog thereof, sai
the a‘a‘ﬁ‘{lﬁﬁ’fisf‘?rﬁﬂlﬂﬂg b@lﬁ‘fﬁlsaf“ﬁ‘@ct"%ya therapaytichldy saffettive apfount of a
phatigceufsAC tbRPodiBEY | dnfPrishe! IWedif rigce,of the . ,
resection ma?%i n or rriﬁj:l{ltsgl%t %ecélpggﬁga{))lr%o%s?%ﬁ Prfen, gonjugate

compEsH 3 BAlYReptElio colhimembranediansparnmvhety ardraw@lostad@nSeitelinum
prior to, or

Al iaqn _bei.ng..in.a ti i nterval or
C3 BB oL Bk AnglpE foe oo ansSisitisonihgime direely
on texthe surdaveasf the Y&l onGharghori el S tHekiPface W&%‘?fh&cﬁ&?m gin or
sion protein sinultaneously prevents or inhibits at

. f l

mnto, (B3 dssuegropmal da s rpectiomarerei which tpnzeinsom, the esintiual] and said

adndisiBREti e din P (914 ' i ogenesi s or .tubul i
structure I?g.ﬁ%ttﬁlg%%g?&g%& : KL %?ﬁ‘glfs\?ﬂ?ﬁ?t t%r%?@‘ﬁﬁ prior to and

subseausaitntal exeisioheor esmaual oft tenFfirst efubnor ARthefde MRS | PSR  protein

. ctive netal l ograteinase fromthe residual tunor
st @b B68e) BrolEng on O 31 253 et e e el i resicua
tumoreddiiogtotiferativh, Bhgio pehesio Bt ablps %&u&ﬁreafog?{&g%%ﬁﬂf}%etwork

[ gt o the CNS (central nervous system
Brov, rP§P¥1§la|11 & Henesidyelrtamon pelt, and isecratiomef aofictive metalloproteinase

front the reR@itl hadd deef fective anount of a pharnmaceuti cal
conmposition conprising a cell-pernmeable fusion protein

conj ugavee aspestprths iOI meseat pmieyxﬁe@tdodrhmisefld HEERAY T €inhibiting

rt ety and. 0 [ di um potul i num C3
Gl R N —
comprisingedrnphistratidriiss eHe Riagieil fbFsy! %raﬁﬁti%a?&g?clti@g%?ount of a

ohards )ect,. a therapeutically effective anou
pharmaseylical FOPPQFItoR o fTBRIISIRD P ceHperméable dusion protein conjugate
combifdi e f s ' jugat e .coaprj sj.ng.a ..
e Rt e P nB ot Fha AP i Ot bdutina
C3 empoansiraseumit or al functionflanaythéos e @@mpldth Fusi pdtein such
as BL‘_LU’J]CH onal anal og thereof, for exanple a fusion
protein such as BA-07, can exhibit anti-angi ogenic

act i \nt yn@ndped, UsS ehdthpdulicdllie efeble BRonff o‘i‘agcgﬁarmlacp utical
accordance W th the present “i nvention the activ agenet
comﬁoéﬁ}oé‘p C@mpﬁlsmsiaoﬁ.eu-pﬁml@bl@ (fesbm| protein heayjugatee Ndonfpifising  a
polysepiBlc S&8-A8mAEhe" ltrjg.gssp%lrt tngc%]t%f Ud58 ClostSdhar botulimm  C3
exotransferase unit, or a functional analog thereof, for example a fusion protein such as
. BA-07, can exhibit anti-angiogenic activity and is useful in the treatment of cancer.
In accordance with the present invention the active agent region of a fusion

protein useful in this invention comprises an ADP-ribosyl transferase C3 region, or a
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21 WD 2005/ 030248 PCT/ CA2004/ 001763 functi onal

e%ui val ent thereof. In accordance with the present
WORBPY8R, a preferred ADP- ribosyl transfer a&eT/EA2094)01763

be sel ected fromthe group consisting of an

ADP-ri bosyl. transferase derived from C osteridum

bot ul i num and a reconbi nant ADP-ri bosyl transferase.
fundfidral eqiivalehtythercsy, QARCRRIHRE 'w\lﬁdché PRI IRRAHGL Yt &Srred ADP-

such as  C. |inbseum or Staphl ococcus aureus. &3
ribasyl frensferase & mapcde splestask framhﬁwegrenz yrBpdistngact awiADP-ribosyl. -
tran@fer £ nu is effective to
? r% o (&g?‘éé o anﬁc‘%ﬁéjgml nrpgc m\lfgt i°8 %freE?fBg éﬁ'r‘bosyl
Umm&m@wt of the present invention a polypeptidic

cell -nepbrane transpaort, noiety can conprise a

prol i ﬁtemaé‘ﬁ’e]tyr Srisparhe dsivad QOITER%{JF%C%fSUQh as C. limoseum or
StafH16ddcBes Rirets. djf\mmrﬁ HIH&Eallerid N St

Iﬁg US Pat ent |cat|a% 10/11§ 899 H@% ntlp%C&aHPQSOfC3
froraiGs bpdinnm tbat xmff@cnmego AQPembpsymRmam @Iiscbmactwatlon of Rho.

r ef er ntir e
"br ol Ehat piett SR ks Firtar ol A3 Rep o o Laminee pmspor
moid) anm %nﬂﬁis@sa|prﬁkﬁéintslogﬁinb&frt dmBEPERABpRE flea baBHSe- rich
within a nol ecul e conprising a peptide or proteln
trangpart giojpty or dPréaléltcaB Glf?urtsifmt p Q@HWM@%@W él@’ 11$0Thdhe entire

dlschds(]?ea&f whitH e ﬁrlﬁf&ﬁf’xja{e@eo(f Rk AESn %t!\/g firel i é%%%gd Berein the

pro Ine IS COV& ent In a pep
termptprplige-nich r@mﬁ rafeds uoranaﬂmbkraeqmb lofi@0 amiiodeiddaittte@together

carb X rbon ite. roline-rich regiaon
by é :ﬁ’ﬁany § g’é’ﬁq‘{?gﬁc‘?%qs &2 RepfHdst ?rdgotegh Wwherein at
least:b D’pf ofBe ZOQfmﬁﬂJﬁcﬂd@TnCthé [feakr @édlﬁﬂ@&ar@%%lﬁleQEsuﬁ@eWherem each
proline am no acids, For exanple, in one aspect, a

PTOIHF’dF Pﬂ%al?th"r@é i® A Prptidseasite) éorefbﬁ&#a wjfrpgenaanton anotherpeptide

aml@&lb&cﬁaﬁ(ﬂﬂd%ﬁfb%xy’\hé@r‘afboﬂylzgﬁ’é' de conprising 10 or nore
am no acids can conpris proline residues and 8 -

non- pAOPthBe-alnh rmegiauiid angsildaraiodacid rsequened withiraaypeptide can

n no acids.. I n anot her
comB DS BEoR proe B Pl it e RAT S ng a
1o anFmOemple i Y ABSR, Vi lsﬂahﬁe-ﬁcﬂee&lb&%l ﬁmre'c%h@ﬁsﬂq@ a 10
re am no. aci ds can conpri se 3 pro ine resid
aml%%? SEAIEDER Withine: Raptide cemprsing 4§ @uaerelaminoj dsids e:an merlsc 2

prolARY%eSianty Aat B%n ﬂgf-hmﬁm A ?gg'uﬂ%s% érqg'utecl th %ngf%';]%ématxon

aspect, a prolin region in e co
mnon@ﬂunﬂhmnamudumsequence within a peptlde conprising 10
or no acjds can ¢ ri se E@ Ilne resi dues

and CTSIST BFACRb 2o s 46h EtoBSn AERUTe feSkRT R B L0 Fino acid
sequaiioe GOk BglepRde 86MRPEsiAI20 or more amino acids can comprise 3 proline

residues and 7 non-proline amino acid residues distributed in any combination among the
10 amino acids.

In another aspect, a proline-rich region in peptide comprising a 10 amino acid
sequence within a peptide comprising 10 or more amino acids can comprise 4 proline
residues and 6 non-proline amino acid residues distributed i In any combmatlon among the

10 amino acids.
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10 amino acids. 22 WD 2005/ 030248 PCT/ CA2004/ 001763
I n anot her aspect, a proline-rich region in peptide
WE3HBY4kg a 10 ami no acid sequence within a PERHCA®4/001763
conprising 10 or nore am no acids can conprise 5
proline residues and 5 non-proline am no acid
residues distributed in any conbi nati on anong the 10
am no IaGinether hdpedt@ i ik REmb LS L8900 Lo aci
in peptide cohn%ri si ?é@gleifgﬂgﬁé‘ﬁ%ﬂ‘a@{pgldh2@&5@%@% a\?lm%taﬁx?lﬂo acid
seqyeREpVithia & papitdesionepristingot0 oo @@ A aadglsancédinprise 5 proline
' line. resi,dues and 4 nan-proline am no
res R 2t BEche find B0 6 heSRGwbulren ey comeimatien omens the
10 &firmdcids. aci ds. | n another aspect, a proline-rich
region in peptide conprising a 10 am no acid sequence
Wi t hi é%@ﬁ& tpectcd pEAlingiriel ragiowin peptide apmposing ad$ agdno acid
seaREHBRr Y/ ' i.d and 3 non-proline am no :
ASOTE VA8 7 BN P RS R dull i e gt rerotine
resifigesaaridnbnarcpadine kmignadid edsidasPeigtibuidph @hy B&nbin&Hon among the
loglgg.iﬁoanid' n peptide conprising a 10 am no acid sequence
Wi ATE: pepti de conprising 10 or nore am no aci ds can
conpr iIs @néthe fpkdia protisi - 5 I hnQ: .
aci d resi dues gi st rFt?Eit% g—gﬂﬁﬁeéﬂsm&eﬁg%g@%ﬂﬁﬁ%%%%o acid
SCqYICE Y YN Acpepside |camprisingel) ersmeret gmmnopacidsi cu- ddngtise 7 proline
: [ i 0 bent:| C L Si a..10, am.no acid A .sequence
resilig B0 T ol SRR Ral e Do RBH &S af oSty Gagns the
10 ayoimpracele. 9 proline residues and 1 non-proline am no
acid residue distributed in any conbination anong the
10 ami G“%E?rc@?eolt’r? RIRGRerEiFEh sagiscin, peptige egmprésing e RO amino acid
sequicagé GFtHiR aPsRiil LSl 0, .anino:acid sequence ..
TWthin a pgﬁf’ i lgg%ggl%pﬁg?’ ?183&1 °%eraﬁﬁ-%g%é%cr?‘8 QRIRISE daproline
Tesidyngani enoneprpling imimo acabiedidess. dijtribandirhery @aspEtitionaamong the-
10 anhQLEAe-rich region” refers to an am no acid sequence
region of a protein containing nore prolines than that
whi chln snofiemmespdct,ya rbEes-velrdgion idpeptic dmmPREaEY 4 | @9mino acid
se lp%)teL{]s éeqﬁg.., protei.ns encoded by the human genome).
qugneS ithin a Replifie permprising 4 of petstaneiao jagids cew repmprist Grproline
residifes tahe@ 1R SHBlind td | t he
rate aof transpor ?M g%a %C@cpﬂessfagﬁ d%%lﬁg%dﬁﬁo#%cﬁ@%‘{ﬁn among the
10 appneagifivn t hr ough

In another aspect, a proline-rich region in peptide comprising a 10 amino acid
sequence within a peptide comprising 10 or more amino acids can comprise 10 proline
residues.

In another aspect, a "proline-rich region" refers to an amino acid sequence
region of a protein containing more prolines than that which is generally observed in
naturally occurring proteins (e.g., proteins encoded by the human genome).

A "proline-rich region" of a peptide in a composition of the present invention
can function to enhance the rate of transport of a fusion protein of this invention through
a cell membrane. |

A non-proline-rich region of a peptide or protein can comprise a sequence of
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a cell menbrane. A non-proline-rich region of a
gegglde or protein can conprise a sequence of 23 WO
WO as5/08%38%48 PCT/ CA2004/ 001763 10 ami no aci dsPCT/CA2004/001763
covalently linked by peptide bonds, which region
contains zero or one proline residues. A cal
menbr ane transport-enhanci ng peptide of a conposition
1 hi n nore than _one
10, iz Mefs dohifA REP By FRBRY ShdBnnSh BROR chaBlhs o gr one
proltiefrtadwast sequence of am no acids, and each of which
is coyalently linked together by a peptide bond or by
t he pépf?lae‘n%Hﬁé‘ec%WPP eHBANGHE BPtsiST ef rosoppesitipre-of this

1nveht181tf' cRTLHpAL gni@:%ﬁ%@ﬁa%h@ gr e brﬁﬁggngxﬁg,_ é{%ﬁ C?Sf%\"ﬁchoéan be

ferent when the non-prolin
the @equu endidfarentpeijsese mbremitd acidd,Gandndapio odeitdeh isl dovalently linked

e3P by R aR cod ar ki i PoH At B BrBaSHE dhsor e pop-proline-

rich @AHRO8¢iHiseqEnad d/hfﬂﬁtrﬂé%d&lcﬁ%@'@lﬁé &hr%r%hff&%h@@h&{ Bk ﬁbxﬂprohne-
of this invention can be prepared, for exanple,

rich m%a%dﬁﬁwem@aoweam@ fl@ramirgeadids. t hi s
' nvenfn' %tﬁ'& &l &S&q r axﬁgai %aéo}ﬁ) gldlc ¢el mem r7a?1€ transport

relating to a MEMDr ane sequence; I'n
mouVy\sertat(la_%ﬁ)seZﬁZ:Dm})GﬁﬂlGHslﬁﬁilﬂlemeﬂﬁtdnmm a fusion protcm of this
t- ated égln del i ver der et a

. T \\é 20
inve b b5 gabia ki SR BTN Bioy e e el s in this
invehfion E%':‘ﬂi%@l%'sec( ihg@@_;)as 216by) 18188-FB1RR e lt@%'rﬁ‘éinﬁrgne tran7slocatmg

ant ennapedi a; in Canadi an patent docufent
sequengeatn Navasd129Rj A7gai €&l 0c ikl Airelating M@dmn@uawd @frotem delivery;

in VB R0 2 a024 s g "B BB Bte oo ppengs in
Derdseal (dQﬂﬁS)JZth 4818808193 neianigig M@m&@btﬂs 1ﬁfC:iFﬁHla}ﬂ|pytent document

reln Tat H V protein is sonetines referred
2,300,181 2eRube 56 Eirbuadiey canieinBiE BIPEORA G AR GO B g U.S.

PateR856492, 1220©rd@@f6€1t7€516’m’9£@f567f4@r6“4? A 3 BG160RNFIdtRENo conjugates
Several receptor-nediated frahsport strategies Have

contypiyg amiag aci@s of yapBY pfatgin dhereihyhettHdhproteimiBRometimes referred
r t thodsi

o asTAPS B3RS 0 NERR Ak SOURRY P Bh 4R tpde e §i sy in s

entir®y37- 9542) and use of receptor-nedlated transport

with 53 Ptherla .oxin receptor (Aul]o, al
(1993)°VER 1§99 %fl‘}’e e sBansEPI ayTatfBise Web?f@t used to try and

imprBY® fiHea6n GF ARG HE8dy1aked. We?@ﬁﬁ@e%g&t&%éfh de fuémg C2 and

activity, unlike the activit t has een Poun
C3 sqauencea-(Wildevbsteal dROO L) haEE %‘J't3r76&56@) esdresgudf eeceptor-mediated

transiagrﬁg&ztgrthen? {h%}lgqf);uéipe%g@tgr éAg % CFt; glq Lt:l é&épi%a&Z 913 These
strategies have not produced dramatically increased potency of C3 activity, unlike the
activity that has beén found with BA-05. Moreover, those strategies require receptor-
mediated transport. This requires that the targeted cells must express a specific receptor,
and must express sufficient quantities 6f that receptor to significantly improve transport
rates. In the case of dipthera toxin, not all cells express the appropriate receptor, limiting

its potential use. In contrast to these strategies, a composition of this invention
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and nmust express sufficient quantities of that
receptor to significantly inprove transport rates. In
WO RWSO3W48 of dipthera toxin, not all cells explEIEA1084001763
appropriate receptor, limting its potential use. In
contrast to these strategies, a conposition of this
- invention 24 WO 2005/030248 PCT/ CA2004/ 001763
corapriing S'PBBX@%W ﬁ‘z{%ﬁg&’t HRidt) SHPR! For @H?ﬁlx BUSS RSblef18%ross a
exanple, BA-05 is able to cross a cell pllasna
celhplaging menhyans hycrrspenior-indepspderdamscharéghani sm 1 n one
aspecty.of this jnvention, .a preferred conposition .
conpr ihsl_eésneaggggftl ‘-’%_lg}%sr F&ngl%n’fzhgfeg?ﬂeﬁ]r ERIRRGF 1B FRrgREises a cell-
peromablei Sgigh aprpted | Eyudatd) RElpERRt hdifoleldch !ﬁ%f%%@ﬁkgc cell-
tg%ansport nmoi ety conprising a proline-rich amno acid -
me EﬂP@r{E?é‘S%H Bip16ty CORBIISIOE Rdplinpaticly eginorrcist seguence added to the
C-t& 9 hT Feidm Pt il L of rapsferase.unit, .or a N
functi oe%a.l ana 85&? er egﬁ'?,ﬁ%lh%l g§fegg?%nﬁfc§?s& %‘Pg_.or a functional
anad,ng}hgwlf,em Afustsppoitan Icynjapet eAn egpamyaseten@d dofnpdsition is a
fustods! otn.r{)ﬁﬁot ej Eﬁ ﬁ%glognﬁt ed BA-Q5. Fusion protejn o
COEOEIT fHD AR Bt figsion BT ffeIPPRHonsaaeniRyisig aiproline-rich
amise D 68 RAEE Addd 1) eeNNLEIhMRLeo B9 PR @bstBdium botulinum C3
Costridiumbotulinum C3 exotransferase unit, or a
exofraptlenast upit.aerad Sgctineslannlogahereahmet somestimef efered tocherein as
analipt ©FBA3§s anal ogs of BA-05. In another aspect of this
Ifvention, a preferred conposition conprises a cell-
per medibkegothersaspect prfahie iy enioh, topre @@ TBipS5iFiBn domprises a cell-
enggﬁ)l i ng- rich on ypegti dic cell- menbrane transport
peripgoly | SUSIfm, Pratery <] eI IETPIIERS afi PRoliBeTighs pelypersidic cell-
merAbidael traBspoemotdity Esrprivthg b SRR Anifd ?&H@eﬂﬁéﬁl} added to the
bot ul i num C3 exotransferase unit, or a functiona .
N-terpupal Fegigarafor Closinigiumybotutingm of Riexotcmsfergatumit, ousi fmctional

' > L . C risi .a roline-ri.ch amno. .
analggﬁgéjgé%gxgg?gﬁg% ég&c}glpoc {qﬁléa%._ Flgsrt?ﬁ Hgﬂtelp SGPBRSIpscomprising a
prolGlegs¢lr iadiinomachib bequencimad@ede O M {eahaRe régibh  of0h @lostridium

thereof, are sonetimes referred to

b functhgnal an?l %% |
oyt (13 gotapsferpReandy opafistionHangag Gkereefarisgometities referred
to h&Aml6 Makh@RERAQH5t he present invention each conprise

a pol ﬁ)epti dic cell-menbrane transport noiety and a

d ost FgliBinOSoemtipeumnd3BAeXbtvedmet erfatle préstnt @iveation each

' eqof . Functional anal ogs,. of a .
co g PPt ot e A oa i ER iR B i
exotemsfarass ewto by pefdtidasl sutdy hercbt. OF@Wtieakl ahaReh iof @ Clostridium
bomér&%ggyt s and_al t er ed- am no- aci d- se&uence anal ogs of ]
AR5, RRSTRISHTIR i GPggmpase PabprRiidey seeh avbielogically active
fraghbAQ TR HedladidLiGds AN A6 SHBANGS @ngleﬁxtgﬁlg?l;iylogical

_BA-05 derives froma hani sm ctior esse
activgiynef sucht Gagrhents ahd Be@8-anSuchciiirsaguamot snalogs of BA-05 derives

from a mechanism of action essentially similar to that of BA-05. Such fragments
comprise or encompass amino acid sequences having truncations of one or more amino
acids relative to that in BA-05. Such fragments comprise or encompass amino acid
sequences having truncations (or elimination_s) of one or more amino acids relative to the

sequence of amino acids in BA-05, wherein a truncation may originate from the amino or
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conpri se or enconpass am no acid sequences havi ng

truncations of one or nore amino acids relative to
WORMPPR4BA- 05. Such fragnents conprise or endéifead04/001763

am no acid sequences having truncations (or

elimnations) of one or nore am no acids relative to

the sequence of amno acids in BA-05, wherein a
N-temunugtthercarhmxyosr Gitaadigus, [0 Mrdrh ’h& MtBRor06f théSpr¥in sequence.
AnaglOOS/o 0248 PCT/ C@%OOM 01763 N-term nus, the carboxy

PECAEr YATHREES obr BArmof HBe j1RYsitionr cags cempriser en einsertion or a
SubSIRIHEN &F- ooy . ... BA- 05,,0f .t he.. ..

i nvent ?gnonﬁla?g?fg raiﬁglgo \aéﬁlﬁ%ﬁgzé%{) ?%tﬁ(?@r Ofgthlss UBSPRen, £PgRTISINg
fraggents enalogsené varimts usefildis. thisanpasiohitans tief bibldigscal property of

anal ogs and variants

iqavent.i on conpri sing ,.fragnments,
BA_udsge i Bn cipede iﬁvgﬁfﬁ?‘@lﬁloﬁaﬁlgﬁt%é}ﬁ%F oidc Rrefpriablye eappble of
inacofvati@loDbotdhn be REPEIPAsH | nactivation a Rho GlPase
and preferably capable of .inactivation of nore than
one Rib ABPHLE AsPesh SPOPPRitions saslc mettedspafsitis dmention comprise

hin&id dbhi Wely] rise, chineric, .

bl TRtk b mpAR L H0OERIBIG £y e LR o Sgmupapg ssauence

fusedr te anduroatpedinge eermegousf aaig Ta@idaﬁéiﬁ@ﬁ)é‘agf iSticRYheterologous
Such het er ol ogous

rol ogous ami no .aci d seguences. | , ]
Seq%g’éeﬁse% 8lglp8§§ctgﬂffa‘§glcg’h hinteh elHmeR itk BArD refain one or
€ bidIBgidaMbt HnrBindl6gitAl - ' | -
m(,)ri mlTun%lI a(‘)gi cal pr ngelrt ilgg}g%? &%ﬁ% hbﬁgtspgr%g%gélggﬁ/f?{o%ny of
beingy gapapley obfinagsivatien eaBhbl @TRése | avalc tvenatrionn paefBhbly capable of

: e [Df £ ferably capabl e of

ma°ﬁ§2°?‘. Va ?rgﬁ“%?onem & g{gﬁset)ne Rho GTPase. In another

enbodimentthert drhsodimes thio veOnR coBprices HOBdst €6l liransformed or
transfected with nucleic acid

tansté.ré;}n%fo ned. or [ 1ds
TANSERTEUMY BAl OB HHDEU ARG B/BARY proteiRi aiEtA-67 ghistasicrarotein. In one
aspeon@ny JBPESHL] whith ﬂ?é’cﬁice§ﬁ'pkot%'&Eﬁ%@ggcg%iyﬁﬁpﬁﬁgﬁﬂt "L hibits at

. __conprising a polypeptide that exhi east one
least opng 196 the SHidJgeical PispoIsies tof e B0 nBA: BS usely hestugefirably the
gpst r the. property.of Lhg capabl e of
P o ¥ ROk KB A TRER o5 Bt s prferably
capablgpefoinectofatipn @tfirrhotatliamrbnemesn(E’EPisié.afdefb%erRH@ve@SPaﬁgﬁes of host
cell Regres}egaite tive exa L{ﬁs of host cell types include
LYRE} BFlude bagteha ,Ye?ﬁ‘)’ tot, 1nfeeh @pd mammatiamrells-dn addition, BA-05
protedift o BN-05 @Rim &R HBteiP AL B 7 | i | 0
may. be_ produced 1|g§et1 ranggg irdgﬁgﬁﬁlr?ao?%nggéldgg%@ g?ngnsg?med
or trapsfpated hpsldopllss and grnsgenin canimals sge rec olbtained simgamateials and

_ | ne ' tials and t hods, that are

meth O Ao R T E e SR Tl fhs g of molgeular and cell

biology| Achdsarcelmihycedrtain ki lcRfly acid sbQRhcd 8rhpridy 6 G MgtiPeene
d. sequence conprising a full -?eng% h gene :

nucl.ei Cl
that ?rfafie%?%z%so% Botqunand, which einrplsminciude ehleaden sedwence and a C-
terminBC hidfifbrand SRAGF SRAMRAC 180181 a host cell may contain a nucleic

acid sequence which lacks one leader sequence or which lacks both of the leader
sequences or which lacks the C-terminal membrane anchor sequence, or which lacks
combinations of these sequences. In addition, nucleic acid sequences which encode a

polypeptide fragment, a polypeptide variant, or a polypeptide analog, each capable of
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term nal nenbrane anchor sequence. Alternatively, a

host cell may contain a nucleic acid sequence which
WO Z003838A% | eader sequence or which | acks bot PEHCAHE4/001763

| eader sequences or which | acks the C-term nal

menbr ane anchor sequence, or which | acks.

conbi nati ons of these sequences. In addition, nucleic
retedfibfl o588 e 0 [ ' hdg ; te ;

o DGR Rl BTBACE, MRl o SAYTEN expfhssion
systemsabl e of 26 WO 2005/ 030248 PCT/ CA2004/ 001763

retent, of .the bjglogical agtivity of BA-05 may .

al so k@e%ﬁgsmnﬁshﬂggg%aﬁﬁ%ofn W&%tfﬂé‘ncanslgfs?‘éﬂ% accgrding to
methbés affegadIMaat pidiéth th¢hndlog)IRBRNNANhe RFONEHB1eHRBE BG present
.__made according to_ nethods of reconbinant protein _
InVensoRn B1Yghe kirspared nitemea abacterial predlt ekimactf ot Heropghsthet use of

| R [ bes prRpPare a bacterial cell . .
recdMBal, @bl o R i s R 5lef e to the invention
can be phoiuged by tidAsfofmativg (&g, dlyehnbfesti ) bpk@h&iubSon, by infection) of

o 5 8 Pl B ot DAELL S el R0 B Pl cprsion

7ehicle106 Aid6ior. 0BuitddYe lekbrsdtd i0fEs i Lo 58ills, Wi
Ve or part of aultBA-eOS?Igncoddl?géghl%EISAl rlgﬁsﬁé%ﬁ#gs’ylégip@gble@ and

Phaggpr Beniiniect welis, chaculnvirie ctxpressiSui Yeabire @x pugstse.on The entire

' i ncl . plasm.ds iral rticles,  and
cxoNEALEERC G BBl e B ) BEupaii ot gonme
by mettibds &newe i Uhé ahl ein oiecaspedt] (& o XPIRMEIHA MR shCvector is

ector, or a part thereof, can be integrated into

r
prefg‘ﬁ% ‘host -cell genome by nethods known in the art. In

one asREG! skilUSE; i i : i |
_preferred. s@%lgo{gﬁ ?Plldegfjﬁ%btgh% ? @é@ﬁ g’ppﬂrr%‘?égsg%r}%at}la?any ofa
widgvatiesy e fwikpiession eysteranchrt ratsednty podvide thaird@nvfidrgipyoteil. The

' n, bhe..used .to.provi de_t he
precBORSE S8 L BIRS W BRBSE L BILEGTS Sampl e B3
fusiars yablein nod fusiohi p@dkeilis0 coMPrikiAY efhtdhal FAKIOEX AMB! Gariants and
& t he B@- OA‘? qui_s'E,on protein and fusion proteins _

USRSt St NG Al iRis iR Yrafion ra ByBrogterd mra Brekaryatindhost (e.g., E. coli
or B 538802 iR BRaleti b | ' iR
) SE A s radRug oo, AT 1B BN gn cols
e.g.,ciellp lesignatkd iy ¢ ert e TO0R,eNGI 3TSaCEIrBifi{c 893,a0r HeLa cells; or
inse{zio%m a; manmalian cells, e.g., cells designated in
h a?r‘t as COS, NIH 3T3, CHO BHK, 293, or HelLa cells;

or iTeeddterntthé She refutidet gldMefctivee RWQ! ahthydhid@Nsktivity of the
. effective Rho antagoni st activity of the <conpositions
COmppsifipRsof thisdRY TN, & issuscuyliure hipassey aistas saybesyssdeBA-05 at a

oS et SR YISl 0 SO AU o . 8o
cellst oxi ¢ to

BA-05 is stable at 37 °C for at least 24 hours. The stability of BA-05 was
tested in tissue culture with the folloWing experiment. The BA-05 was diluted in tissue
culture medium, left in an incubator at 37 °C for 24 hours, then added to the bioassay
system described herein, using retinal ganglion cells as the test cell type. These cells were

able to extend neurites on inhibitory substrates when treated with C3 stored for 24 hours

27



cells. BA-05 is stable at 37 C for at |east 24 hours.

The stability of BA-05 was tested in tissue culture.
WQi2005/08%%48 f ol | owi ng experi ment. The BA-05 was RET/GA§4/001763

in tissue culture medium left in an incubator at 37

C for 24 hours, then added to the bioassay system

descri bed herein, using retinal ganglion cells as the

at 3’H§5tAﬁﬁth1IrB{QﬁblhT)|{"§iS94(l‘1% s3s Mhleved. able to extend
neurites on inhibltory substrates when treated with C3

st or edAnetheruethod te corrmNDaR 6GhHRBA48a Rélol antagomfst %agrn utilize a
37C.. Amninmumstability o
rad Og%élg@lg%gg&%?étecg3“%%{%}1V‘|%t hod to confirmthat a

conpouAifiothér meffide RNERERANCEVitE i Ylilizd §eﬂlﬁ)rescent assay to detect
radi oactive assay to detect enzymatic activity.

eNZXRARSACIHEY. h oiPrtes 2prples A5 hay at lpast &wio inttiekdnt enzymatlc activities,

glygé(lgw'r@%&e gid ¥1bt09 ldﬁé%g rasev\g‘ﬁ %ﬁ%rl}zgmaa gL waﬁ,ﬁ, gan act in a

seqacmtuall tagrgsr toghmo*HDPQit&SﬁatanﬁldAmcﬁwﬂ@stMé GTP-binding protem
Rh%éaﬁ I ase. SE, en rmtl c act ivities can. act in a

RPN AP TIPGSYHSFD - I IR BoSginpley #il guanine-nucleotide

d tha
183'&%%%{0?1\6%2&1%?2d@g§% pjl nrmgfﬂgof%f]ogt xb 0y tEQQCAACPXn {hepgl c%ydrolasc

actigitynihydraivess ethd d-gliéesbici hdmdo I’belt\néﬂnblrtlwtm]m(l@l ark) . adenine

ind e, Dby B PSR B E e 5o

(NA]DE)omloiE&niedé‘ha@dco@d&dﬁd:m%ata@lsEWBﬂ'@HHZ A®P-_ribosyltransferase, results in
hos hatoglﬂbbose (ADP- ri bose) in'the nicotinam de
i‘HAETOs8s-§80A¢ NapH)Zyms! asears ean Tiveswse durglycohydrolase

actlﬂt? Rf £ AlsAnYReidyr thiCindDRioh Qo5 ﬁwﬁﬁ%ﬁ% %rﬁi%7r%ye§ollllow1ng the

the forrmation of ADP-ri bose-
fomaéfscay@fféaﬁ -rifwasur e t he gl ycohydrol ase act|V| ty of a

fusio i.nvention such BA- 05 a
BA- 07'1%%?%?462%91&6 Pfﬁem {RYSTGR CmPBres Appharppkica |‘%’?mp051t1°n
usefoh efoassmpptessm@ empli@RAan itranfs At AN kD FXth 3RS, 8he pharmaceutical

armaceutical conposition, useful for suppr essi ng
mE’é’ls'i U9RafPMPPSIAS T 8r RRARASCUicallretcaentakle s diluéps or carrier and a

therﬁ%@[ﬂ@ﬁﬁ? Wfeb@le amBBROSH E%rﬁﬁbsgfbtﬂ%f ﬁﬁ@ gw@ntlon referably a fusion

maceutical |y accepta I Tuent or carri
PTOt?ﬁ’e?fatb@utlY@abny ef fective armunt of conposition of

this f er abl fusjon. protein of this
i nvenlt['[1 5a0k R Odlﬁlgen rﬁ)B%IPRéWl‘ on gf k‘bsn’&‘fg HQupFAngomRRYsg an active
mcnnlmremlecwal fram ROl RoAklstaG! Ve dnrg A ery @bEGHRH af '@ ribed

the group consisting of a drug delivery construct as
herejp, A1 SANUERE @F AescHbeg h@e@oﬁ}%ﬁ\lﬁ@n@sﬁm diegseithed herein (e.g.

incl i@hg 'pHam?éegut?cafly%b%t%ﬁ@éﬁhﬂca@ﬁqtﬂsﬁg reol%)er ein (e.g.

Formulation of BA-05 and other compositions of this invention

Compositions and methods of this invention can comprise a pharmaceutically
acceptable carrier and a therapeutically effective amount of a pharmaceutical composition

comprising a cell-permeable fusion protein conjugate comprising a polypeptidic cell-
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i ncl udi ng pharnmaceutically acceptabl e chem cal

W@g ' vOaI ents thereof). Fornul ation of BA-05 and ot her
ﬁ%ﬁég?%“f;ons of this invention Conpositions affell/7CA2004/001763

met hods of this invention can conprise a

pharmaceutically acceptable carrier and a

therapeutical ly effective amunt of a pharmaceuti cal
merpbrpesiraisport oD ksd AgCBstEidl v BGt:hHEL@Jﬁl@Ea feldStr ferasg 8unit, or a

. _protein conjugate conprising a polypeptidic cell-

f”“%‘?@@é‘ﬁ%ﬁo%%édﬂﬂ/ WDV VeS8 varietyhrfapeyean spuiets may be
utiliZRieh ¥ BAAuIGH 8FHEd Al 0 gﬂ (B eSxotransf er ase :
_unit, or a flunctf}%éngﬁlv&glnog[ Ec}g Ijte%gggggs.ex?rﬂp%ﬁgfsﬁcg%%?‘f carriers
incldeyipgdy (¢l eseycosfinpodoptars)i @V dridepatialBy hh@rolystd bbBeShylene-
co-Jiﬂ f‘afeQaftéBU' at bRn oI this.invention. Representative

exAnpIeELe)s PSLIGiene-caainy! @pateopinyd @leohol), any of which can be
optipahly erdaylirkee 1§OooVAbaY! 469 ke ke Waly-Bd 1 RAL Lial:l %4

hgdr ol yzed pol y(ethyl ene- co-vi nyﬁ@ge?gﬁé#ﬁgfﬂ méﬁUdmg low
molgtlay Betght ofigormsrsyandy high cealequdarcusightrydlyrmée ahabdf, paljyL-lactic

s IARUER 55D Y 8 A B BT BBy 320U ot

therpef; epolysgtycukic gintid o(R@A)TRESpoIdedi 6 188 S Gl rande F@B&lic acid;
c..acid including 'ow

| .S thereof; poly-L-lacti

polyebroliciche: \R/B[ydﬁ{e“?}g‘?ta%%é’f’é‘/ éﬂjayqfﬂdgw, Rendpmersrofwelygaprolactone
withp@loyyettiyiend HeyR0ef ¢ glsysPL| 1.d, ( . COpol ynmers

of lactic aclfgiq}% ango%?%olsi c (kZ)I éﬁﬂ% pd @ﬁ%‘? oqog)éetw%’:e glycol,
PMYE&DW{% élfyéP]a@Flé_n‘?-S’,m‘DDillt}DDé aamdytdendiethyreof opejotymers oah comprise
fromPHNEEP o Lt h. polyet hyl ene gl ycol,; copol ymers
oo poﬁy gjcfﬁé%gl?ggl/d Wflﬁgg%lly @I@Pﬁwgﬁg&g dgp of a first polymer and
@ sepoly pohyhenangbomplise foa SHUDIMA GBSutI; LRES K of the first
ol theeregf. C%@g‘l;\éggrs can conprise fromabout 1 %to
POLyINSE GRd §9up ¢nie a8putal ‘aehthesecandipolynBirends of a

first polynmer and a second polyner can conprise from

about 1% to about 99% by wei ght of the first polyner

cfr £ 99%.t0 about, 1% of the second pol yner.

Applippégl[a}‘ncogiﬁl%%%g? PR IRDPLSPLPdest ¢ umor spr ead

Conpositions of the present invention, such as

ant i -GeBpeHEens ofirthe amesent neeatomt Swhcanpadidebsagic MY anti-
taB@tE U i i f forms. E example, in .
metaS R AT R VAR LA £ XD Sunbl 1 o
eme}bmnt,Sangha'ntahartii:{ahutomlsﬂtl‘jmeécfrﬁpﬁéiﬂg3 a aHBYPdutiBiILA effective
a

| | - permeabl e fusion protein conjugate conprisin
am"‘%‘gl ?xfp p‘ieﬁﬁg*?"@“n?é?lf?-%“ﬁ@%ffa??@ CORALTIR comppisiagya @alypeptidic cell-
memblast trardpoin et} LM ER RIS iH0AS | Lo uni
functi ongl anal gyg t her ec_)?-, canEBCE:;glfrlrlg{uﬁsg3 %%rc#r%?sg%%%e%tf ora
functignal enaloghtheraodi ean peropmsena insicrospleinel eathwieinh ther fueioshi fre@in is
blendedt Q; trix prising a pharmaceutically acceptabl e
o0 pol.&lﬁlelrrg?céﬁéglp %‘?2‘?‘ ],Eo 8p %IW?‘PFﬁmBh% Phiesgasraticalfy acceptable
polymetie cartiet, asptidhlls irDth Yrésen @D atdDIn about 0.1% to about 15% in
one embodiment; alternatively, the microsphere suspended in a aqueous medium in
another embodiment), a pharmaceutically acceptable buffer salt, a pharmaceutically
acceptable surface active agent, a pharmaceutically acceptable carbohydrate, a

pharmaceutically acceptable emollient, and the like.
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one enbodi nent; alternatively, the m crosphere
suspended in a aqueous nediumin another enbodi nent),
WQ20p8 0 eut i cal |y acceptable buffer salt, a PCT/CA2004/001763
pharmaceutically acceptable surface active agent, a
phar maceuti cal |y acceptabl e carbohydrate, a
pharmaceutically acceptable enollient, and the |ike.
29 mﬁo@ﬁétﬂ%%ﬁbdﬁ@ﬁé@?@of}ﬁ%z&%aﬂ %ﬂ@%&ih@ﬁ comprising a
- enbodi nent,- a pharmaceutical conposition conprising a
therapeticglly Fffé%ﬁ\f%/almlmé of & vell-aemumbledisian peitéin penjopatb cemprising
' r [ Qnj ugate c risin a pol ypeptidic.
@ reipleBaf SRRt AP Shar aRpielnand, & GerfRRR pholinum C3
exobratsferastioni€3or &XfahdtRRaK TG tHerddf, cadl catngrécd p&BAla cream, an
._anal og thereof, can conprise a paste, a cream an
OINTRR-FETHPPOSIOEY, Spgshansiop in a PEyssesiically Reseptable oil, and the like.
phar mpcestdied | g abl e 0] t like In ..
anot her enbodinenr,ﬁgaghaé %%u 9%@?Mcgﬁ%gg?l?%ncmnpnﬂng a
thergpentically affectivetammuapefis calbpéyneableffedon potamooigné c@mprising
| -pernmegbl e f.usi on _protein conjugate conprising . a
= SRoBREE T B L et e MR PaiF G ahe roF erpaael botutinim C3
exotthmgérased i) HOk UlhdtomaCanal 6 MerédTS E4I BGRpHLR z? Al f& example
functional anal og thereof, can conprise a film for
whezeig nﬁ!ee fusiiie PEQIRID: He blended rpr praxedi fpgetheb|vatid@ed pbarmaceutically
katfisl (R eutical |l cceptable . :
acodPiatl AR R lesth ot ARIFREP b iah e R B reric carrier
or pronbination tkerpof, Yptonadlycar theepresedte df GOBBEIRIIAE agent species
whilihereof , .0 t'onaIJé Ln khg presence of a cross-Tinking
6t ot dhe capielthe hiend fernsqqatnd inteer lam or Emingtheoptionally
in tHe!gPegént GENAER @E&d)r'a%ﬁi)@}‘t b T alllcﬁﬂli&ia&r%ehﬁﬂgfeﬁ n(?JtiloXally by
in the present of a filmbase or a support or matrix, -
the adgéfion oldipaber biehpphilizasion. Biws omabt yrepgred fheniadeliage fimms or in
butkndBAe® Yt BRR doZalel Bfins i | M can be prepared in
u

unit dosage fornms or In-b and divided and cut into

uni t Bosagéher oembodinrengnat hearmeadeatiéaledbmpésition comprising a
har. eut.i cal conposition conprising a | ) o
therf R Coties e o B hata A REvOEHRIe SH0h Blein gRapwesipsmprising
a pblypeidlidr cHlieinbmb e USRAPoROMRidS! A 22 cﬂ&étﬁ&g&t Ihfiinum C3
cel | -menbrane transport noiety and a Clostridi um
eXOtpusierdsa wRitCer a dentionsisinalogghengof, tcan oomprifelamcderasoibr sprayable

£ rise an aer | or .sprayable . .
ox 80RO AU 1 8505 B R0 Wt .«
phargetentically efcephubld fiwiid anclpasainiqedus slutiohf ABGERE, iofBédatly with
a tc)ac]%ept acpbe_f.l uid,such as agn aqueous solution of a

PGEY SPoifsE i 1803 phgrgepytically  asqertably fhdiispeheps a supgreritical or

liquetieardiB et A-&drbon @fb_@kﬁﬁtcﬁkﬂrgpafn'e Wrd l§ﬁqg%l@§1l§r weight %lgar%cearbon

supercritical or |Iliquefied gas suc car bon®di

or flggropydpearbomor rameflynsdeachimeer sgoghtofocarbomand Hanlikeyeach of
hich! MO gp ad, qr .bromof | uorqcar bon ar. :
W lc(i:lh#o{ %’ %E) ?’gc a(? %g% a bder{c%rperqslllf(ee?ﬁ%ggwp%ltmn suitable for use, for
example, in inhalation or as an aerosol such as a spray-on-a-tissue-surface application.
_ In another aspect, the compositions of the present invention may be
formulated to contain a fusion protein such as BA-05 and an additional anti-neoplastic

and anti-metastatic factor or agent.
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which is a gas at 37 C and anbi ent pressure, the
W18 EJ)FSIII on suitable for use, for exanple, in
Ahal’3t3*¥n or as an aerosol such as a PCT/CA2004/001763
spray-on-a-tissue-surface application. In another
aspect, the conpositions of the present invention may
be fornulated to contain a fusion protein such as
BA- 05 Tain#nogirer adstiets, othal canpdsiti@@PbaShé Cores¥iel invention may be

tic factor or gen 30 WO 2005/030248
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proteiy @F ypinventiofucht dsi bz)ttn a\qardkl gmﬂ ;mqywbﬁz pg@gpge@e,glebgé of one or
a nodified net rel ease rate of

hi
'more%gergeﬁ'b?as?%?%cfﬁﬁbfne{% faicifaeidht i on such as both a qU| ck

and £osmmtmns of dhe PReéht iHleRASE sQfh
be addlLi 8 sti andﬁantl “metast ati c%géybc%m{s’?ng BA-05 may
' d&‘ﬁb%%ﬁ i oiher gfonengr [W €oBbinatiny emith @nph}m@hceaﬂcdll}OSﬁ:ceptable
camer:;oaﬁa/loisl B4 ered ei.ther alone,
in corrbﬁﬂ%tl oneg\?vlct ﬁ)h?gimo u(iaﬁlga‘fqr@pagi?geﬁ’f%F’éts dlluents
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nontoﬁQnP@t p%:fﬁl clergﬁgsdt i cpmpwatipn oyigh the g,iosaggpc And and at the

agent s,

the1apeat1r:aldar Sffaitﬁeaﬁﬁk%ﬁraf%dé of@%ﬁ)éh%rétgin%n{? ient when:
used_in conbination with the dosages and and at the

t her IpeRA PSP Preprfation; afe Rrenmecrutiedli conposition o this Siv@htion
compri¥e@t é‘drﬁbﬁﬁ@ e ra ButRAf e%f%et('}{/ei,] a@%ﬁﬁegﬁ %?jor? fproatein' of this

phar maceut i ca 0Si 10
inventioshpyithseme on nimrﬂ mmpbllrteltd bei apeist isGe Ay walet: eaFbM{-Fnﬁlceutlcally

accept%ﬁ@rfgercs ﬁ,r% ﬁ)élﬁ@g sglp?ér? I@Qpl}%{n@;?%lagﬂiygéecg;aég a\rllmaomdant such
as ascohlaicnacialitdrabl Ymore low molecular weight pharmaceutically acceptable
polypeptlde (e.g., a peptide comprising about 2 to about 10 amino acid residues); one or
more pharmaceutically acceptable protein; one or more pharmaceutically acceptable
amino acid such as an essential-to-human amino acid; one or more pharmaceutlcally

acceptable carbohydrate or carbohydrate-derived material such as glucose, sucrose,

k)|



acceptabl e buffer salt or buffer solution; a
har maceuti cally acceptabl e anti oxi dant such as
ngg(glzoagnés acid; one or nmore |ow nol ecul ar wei gh€T/CA2004/001763

pharmaceutically acceptable polypeptide (e.g., a

pepti de conprising about 2 to about 10 ami no acid

residues); one or nore pharmaceutically acceptable
sorbRt?t @deRal Hr eyt j.cal | ept ahl .
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comfl O AN SR LT UBUELRL 4 i
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e
or excipient that is compatible with the fusion protein, for example, such as a
pharmaceutically acceptable non-reducing carbohydrate, together with a compound or

fusion protein of the invention, which hypertonic solution can be placed in a vial and

i
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removed from each vial by a drying process such as by
| yophi lization or evaporation to |eave a dried or
Wﬁ\éﬂ{}@?%%d matri x conprising the fusion prot BGT/©A2004/001763
this invention, before sealing and capping of the
vial. In another aspect, the carrier can conprise a
_sterile or sterilizable hypertonic solution of a
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i nt o, o S . r into the s
e ARGt SEABSBLAE A0 Ry Dt it
containspsy @éﬁlmgt with \pecl'ltaghtgsmatl:fdﬁhdzﬂﬂdhi Iﬁbt"iaési RRrEEHBRE iréirding the use
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o oG S50k08 LRAPLLY, B AT G Sl S e of o
concentrtfidhiof e Joti06 8ELH OF wallsh Widkhin 'c&Hh 'éﬁxbg&'ilrﬁengpﬁigﬁt‘)e%%’ounts

..ragm procedures and prol onged hospitalization,
or idgniifiers PE X HRicpipgisdicatsadr diidnts 4.2 pwategsalite orPRS). In addition, it
PhasLRC S UL itions provide rBerein may be .
may SRS olon SRR BB oA NS 8 i, o
pharmpagwticall contpiositiop rto\ai plesmideiticalbl 4RBstab18 38[utiol Br ish§ension by
thea(@f’te o& such cl{;lna\t erials, Cenerally, such instructions
191 PHYPIGH B ORI Y Bisp oYithoshaking or sasmieasionr at i on of
t he Bk iphemREEAtoal 8SmPBili s PertiSh b ilized in a wi
_ enbodi nent s, relati vewgr#ﬁﬁﬁsts%%phl{)e glﬁpitr‘?ﬁl}pege Bylized in a wide
variety of 5 yraseal progeduts ehersexamplé, within snd gspget, o PreserfiaioRfon a
phmﬁﬁetﬁ?@l'co}d}o%%ght(krp the h)tnn of, for example, a solution or suspension or

powder suitable from application in an atomized or aerosol or spray form, or coated in a

film) may be applied by spraying (a sprayable or aerosol-fonning form) or by lamination
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may be necessary to reconstitute the anti-neoplastic
and anti-netastatic conposition, or pharmceuti cal
WQR 1958392¢% on to a pharmaceutical |y accept abl e PSOTGA%084{001763
or suspension by the addition of water and optionally
al so wi th shaki ng or sonication. The pharnaceuti cal
conpositions of this invention may be utilized in a
(of affitt®r) oney b 8ua& ofSal Grlet Af tRERGE AU RBnt MKee 0 TWhGaent prior to,
- W thin one aspect of the present invention a. .
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~_pharnmaceutical conposition of the present ~invention
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devid¥l Kk i 18 0 ci sl Lumr ca :
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t her aspects of the present. invention, a )
as Pﬂg‘h%f%%‘tfé'{)?ﬁf %%ﬁm %Fﬂb%g St TREIGH TR R SARGEHRS 08 Renign fumor,

whick Opth &eh 4081 tcal BEmPYKifias BarDpredéhtiocnPAAB BPUBIaJ Y rGSrd 3% of a
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preveglg tB'Ing'rl]l'ng%r gefay%'r QDo @F0P] sdeBLE lnSRL t?sgueagrdorgan remote

from the site of the implanted device. The concentration of the fusion protein can be from

0.01% to about 20% by weight of the carrier that forms a coating on the device, and the
thickness of the coating can be from about 20 micrometers to about 1 millimeter. The

coating can be applied by coating means known in the art of coating devices. For

34



poI yneric carrier, which coated device may be

rrB)I anted in a tissue or organ in a patient as part
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to adhere to the surface of the metal or polymeric device and to adhere to the carrier of
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does not imedi ately dissolve in the aqueous medi um

Bres_ent in tissue proximal to the site of
WORPA248i on but pernits perneation of the fuRGTHEA2004/001763
protein into the aqueous nedium O her nethods of
coating can be used such as dip coating of a
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kg . | AN i:th .-chem cal fungtional .
watbi % SERNGn B AL AERAE ot o Bt Be sretpap i gamprisng
the pharmac ottivet ceenfasitianesfithis dnyehasmaceutbahtdla B65ERE bR
t hi rdW%er can bb . _overcoated on the second |ayer,
the t 110RG &M 831”?%\%8@3? HEHoBR Mg mesh dewicn compasing a
phartniticeticdl @ fpoSifibn DEMNE pleler A dnBibn Xpatd® Bhfike gllﬂ'?ace of a wire or
rel ease rate of the fusion protein fromthe devicCe,

polymys ragghfiay tsyutiléged oraivianted ii s gotivet wich swelukingran abdominal
i i . ili i t. t wat . .
candteﬂ gés?@ﬁ(ﬁl bilrSicRESIBaR bh %/}bema{nlgrét; (%‘zefo,esgllf)?%g?rg t%)?g{ggggﬁeﬁgon) in

usl on roteln as a .
ordeg ¢e pmdvidaysappard iprihs irexjdual hiesyeharnaceulhe dbated mesh device can

sitiaqn of i.,s invention to. aqueous nedia from
relefif UGBty el aibp A B TSR s GIRT) of the
pharsiacgitbal e@BPosded GAFQOM' to3i gibvet ﬁhﬁu%ﬁgéjgdgc?ﬂhee cancer by

conposjtion of the present invention coate
prevepfiqnpbergwil ofp secopd tuper grewymahie thersity o énpinntatiaedf te coated
devikd] n i oA ' u ur.i ng, an_abdomni. nal .
o D ofti el bl oo 8000 81 AP G o provide o
therapeutirallyseffrstive enhcdntration eamge @@ tis) proKimaP FFBE dbeice.
pr oviélge su&ﬁl ort to the residual tissue structure. The
coat deRretaered eofifentrationaramse 15 1#bPup QPP L anicyograms of

fusionfl frogdih for ABINEenBiinedid1E(cBF bl VSR OBPARGP ' ic
.BA-07) of the phar malce(ut)l:call Scon‘poésqf?)t Pégé é%lﬂlf%ﬁggﬁsnf)er cubic
centimgtesrQf, tissuc can bewseBicA oirentip noara geefehyd therapeutically effective
concentration range is about 0.001 micrograms per cc to about 50 micrograms per cc of
tissue.

In another embodiment a coated mesh device can release a therapeutically

effective amount of the active component (such as BA-07) of the pharmaceutical

composition sufficient to prevent reoccurrence of the cancer by prevention of growth of a
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prevention of growth of a second tunor proximal to the
site of inplantation of the coated device. The fusion
WRPEBEPR48an nmigrate fromthe device at a rat ePCT/CA2004/001763
sufficient to provide a therapeutically effective
concentration range in the tissue proximal to the

device. A currently preferred concentration range is
secaiyb (Mo BEOLe fromrthe sitaaf i lantationh OF tHy @hideprE, cubi c

centi nw@ﬂ(ﬂg@ of tissue to about 100 m crograns per

“cubi ¢ "CRM FEE2sBECt (0§ dhe Presenthiav ety Imetitodsuare gamoviged for
treatent Bf £hetidne L yoeffective . .

concent r gt i Qnghr ?Egsqetefbgl‘%%‘gﬁi h%“gég‘??ﬁ ti’%@f%‘ﬁs"fﬁé?m% of a first
tumog (aguer SGisTsitsycampripieg admindtratioh $6 4 ehatnihcBRM%N&mposition
oftﬁﬁbﬂweﬂﬁ{;ﬁ t crggaeé? Jresh devi ce. can rel ease a -

t her apeuti caf IV VEF 18819 e Hiiptiion Bargimef adimt/mor of a cancer
Submmr@nhmléxowm bf &% B Rior Ofuch HBatRBALTRCE UE Ia%@éon]gi t%l or of the
_ canceo:%g&tl on sufficient to prevent reoccurrence o Re

o OFPAITeRIRY Blpodfvessebvat theositeaof 186 dVAD tROGS BRORABtumor
marPal/ iSAZRP# {80 1 . o] r,r te.fromthe site .
%Tj mpl ant é\etg ion of t% E‘g glgg(%cgggate\ﬂ%c © RYCRIOP £ &r PlRERaceutical
compgpisionsofhe trtventirresehtasiarphenhdoenticalebMees e é‘orﬂﬁr%Yr}ngﬂ-m is
admi@5terdd GL rHan% 31;? a tie.nt at the site of residua .
tissue leftat® er‘?‘?gﬁ'ﬁ HSIE & x& itynem exdisian fsite (e.g., applied by
swabbing brasHinp)OFaike Sheiif t I.Si: : : . '
padmini stration o?@ a Bﬁﬁ?lﬁgé_cagﬁotsi gfaq?{og’oﬁ%ggfotnr J3vaggy soaking, or
Other{Se cRIWRE iR reseddionegnatginb of Sheetumtora withs aké | fHarmaceutical
compEdigi \j LLSt ot of ..a.cancer, . subsequent to ,
Ao o tsPhativ ey p e Ryt ERReiiaR Yoty reiseionopuck as a
phargaeghidcal ynmposifion bemprsing BA-aneh fhefsBh ioeq sﬁfgid’é?}%é?é Q9 ment
Crea%(legﬁselegs.at t he aitﬁhof residual tissue at the ffrst ’
uror TRPdich 38 B fike 631 arrpipd (i the swidaceiais tisne. of
t he i hveptdfeed enbhBRBRCSIML G - I4hongof, the ..
i kvent og such as_a phar%ggﬂ%&?&gﬁ%@é’ﬁ ?elugﬁal composition of
18 %ﬁBPP% CAGPBANG 7 fusion paeteini itk ne BAIDT éc tpplietl Qo rédtdual tissue at
the &iRSigFualcidid t] r. gxcision site (e g.,. _
“appl | eﬁickl)f;bﬁ%%glﬁrr?g,r rus hﬁ‘ﬁa’ ,S458i #t iahﬁr, (dsb?Pé)t}F rigsection  for
malignansyol i zati on, injection, |avage, soaking, or

ot heri gating the resection pargins of the tunor
with I}th"’sﬁ &t n%%éeeﬁ’iegc&mebc’g%%spf i 8. inveptipmatai pbirynaceutical
compolEioTRCLEY BRbnt A GRS} RN TR t] S$ych_as.
har naceuti cal conposi tsihf)énna ?Sﬁ’%’ﬁréﬁeﬁgy‘%ﬂﬁ'dgﬁﬁ* ?Htl%%",p?‘eg after
a neurosyreigal Pesattag (e &t refateddo removahefia fumarrofaing brain).
suspeRghn ike can. be applied to the
. surface ofm.%eﬁ%p t ?@JS}S%E Igféﬁc’e[lg BYdter, %@%WGP%POIBPOSIUOH of
this inyentiomaentpirsing @afusivarpraeRikocs as BROOP Bl e QR PHisted gi & a tumor
resechifyention conprising a fusion protein Such as BAY ‘5 I'S
appl TEE" 5°9EEt digslte of eswidearanethof shmersfinduding ifon exdmple,
breasty dalemf biafn bRE pURS 250 Ao Ao AWERAS ebBSESELODE the

. .0
Invention, a pharmaceutical composition of this invention comprising a fusion protein

such as BA-05 may be administered to the residual tissue proximal to the site of removal
of a first tumor of neurological cancer subsequent to excision of the first tumor, such that

spread of cells of the cancer into the residual tissue and formation of a second tumor and
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mal i gnancy. I n another preferred enbodi nent of the

] ion, a pharmaceutical conposition of this
Wb%@@%%ﬁ conprising a fusion protein such ast@ACH2P04/Q01763

applied after a neurosurgical operation (e.g.,

related to renoval of a tunor of the brain). Wthin

one aspect of the present invention, a pharnaceuti cal

formatigosf théwbledd vdskelSid the eidbicon teOpithAima e ditdrehe first tumor
proi.ei.n such as BA-07 may be adm nistered to a tunor

‘areipdabited; on rar gin residual tissue of a wide variety of
t unor [ [ le, .. breast..colo brain .
and neps RemiEHBA) RRsFIAR el PP tain GRe i reeion
is spécitlized tornaenyt dunn, spacifib fnmmiRaUThe Rlcatt@NPOSs béﬂc@ﬂ}qrplfhe brain of a
this itpventign copgprising a fusion protein such as
pa“éﬁ%—‘é’.@s& Eﬁ?%’éﬁlﬁ&qﬁx Gt ¥ BT g RORanttea e AYperqfdisee or tumor type.
A relf¥lyBmdOuhie of IdsforOh o BEYPMBL of @E bRaid hThe ;féf{l:ﬁérecgevastating

neurol ogi cal cancer subsequent to excision o
then pngichd araer lesiorcin 4 tedativelyplessaithpoftantedréaso fothe hirein cAeston on the

| t si dual ,tissue .and formation of. secanpd
sortll 96 8 S5 WY 5603Rb T3 ench Baesdurepbe il  fumor of
confrardbit sre bt [l @RP MedReb@in May Rt theS flifiRly BAS to resect

,r.ﬁﬁi&ual margin site of the first tunor are o

SUrgIEAIYIDCE BHSe apkessiip therfleer tumeprflopldirgaite distauptipniof dtbiveridg tissue
h a€by c8@ t%Pcﬁfg'h'f' ' | IS specialize

S Carr y%gut a sp&é%}}?‘?gﬁg %c |e(§)rrt§géf%g°f %%Cgfglo%nn rgfnoge%e deep

tumen i @dditior, fhenignatimoos inathe hadin eat be aladgddod @ a patient. A benign

| o . cap_be nore inportant than the type of .
unBF A8 P ey By and cn ot fral JStsen e URordps brein tissuc
and|fesdtion. Althaugley baiga hihorldag belcaied bya30rdidal kectBY, Semoval of the

deyastating than a nuch I.arglzr leSionin a relatively
tumpp, gam; desp ssue mey art be Pessedlprbiaft unshpeksid erbenfent tumor can grow,
incréate i g8 1@the %1 QRaL ' 0, L&RETn i

s 85810 iy DS e Dyl N 9N, ARG i o
uniregfediveta ] ddmptuires inrtbe bran wandy cootpréseed; ahdtdewthl of Bapytient can

0 ect, surgi I ecause access to.the deep tunor
s 8 35Shor L OEER, eRE RS R0 R pscael s 1o 16
casedapeby00;000 IpB%)lE.hﬂwlﬁﬁgﬁ@sﬁWoﬁ/é pAtnasi hAEidh &P of ﬁ_egaﬁﬁﬁ Rs dismal,

..0r access and renove the deep tufor. Tn additic _
withya mediiny swayival iof lessehast ane veam er fodlayéngenrgicel eesection. Brain
tum& 3! bHBLial hgn ] row.in.a key area and s
caussg sjl;aglﬁi ?{}gnf ardé apr{agg é % 0 ggrar 1(’)86 %ldfi%%asg TR O Jpear within
abouckehtimetérs nf thalarigial Focas bédisepse biiersurgied régowlr ed by
sur gi eaI relﬁ%cti on, tenpval.of the tgrmr fromdeep, . .
ti ssue RIS I oE 2 PBLS: B am Fmogt phishdRay Redreatcd attiligins the
comporiiynsC afid Aheods idBS D88 Endréln VI MAR ¢lid dufiédS&ich as apaplastic
i ncreased, intracrani al pressure |f such a condition i é)
astrqeytoma, rgliabiastamma v mudfifosny uptlenytis  iastredytorha, ai oligodendreglioma,
epenfd9HBMES i@ﬁcopﬁﬁ%aﬂﬁ%}end%oﬁug,es@@}t)én%?rrtnoﬁa%,n choroid plexus papilloma;
neuron tumors such as neuroblastoma, ganglioneuroblastoma, ganglioneuroma, and
medulloblastorna; pineal gland tumors such as pineoblastoma and pineocytoma; menigeal
tumors such as meningioma, meningeal hemangiopericytoma, meningeal sarcoma,

tumors of nervee sheath cells such as Schwannoma (neurolemmoma) and neurofibroma;
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result. The incidence of CNS (central nervous systen)
nancies is about 8 to 16 cases per 100,
W%%Q?M%%OZ he prognosis of a prinmary mali gnancy"‘WC‘Pﬂ@“/OO”“
brain is dismal, wth a nedian survival of |ess than
one year, even foI | ow ng surgical resection. Brain
tunors, especially gliomas, are predom nantly a | ocal
lymmosrm, euqhhas: Ho@gimntselgmphumﬁ hind noalBod gkén's SRhpHERIL q;ﬁn;afry and

|naI C of disease after surgical renova
SCCOEH*‘G’ Y oRives Q/ff ﬁ@&éﬁ’b LEmplionsy, qmary od seowmidary m}me of non-
Hodgklﬁ@t BEnptdrhd ZhmP iddi&in e‘ﬁﬁ?ﬁﬁi os! Ql'ﬂnéipsg%f tesheo oth primary and

descri bed herein inclu suc

secopdra)ameifermativertomytsonah agbnaoiobgmgl,ffamayémdérﬂfoﬁﬂ cysts ‘dermoid
ndrogl i ona

| .
cysté’éﬁdggélg&?ll 3& & grgewgmﬂgturg zﬁfé’n‘Fd‘ylﬁdh%\ ra@h@.ihéﬁhocan be derived

frompticnaly pap hh'h@h’fﬁhe maEKE d618hoh WSS TS l‘tfmors of the lung breast,
[Jneur o st oma, gangl i oneur obl astoma gangl I oneur ona
melagfga, E%@GH%’@I%‘F@PW&UH%W%I gl and tunors such as

pi neofy @%&Hﬁocﬁ&@m%ﬂﬁ%%@%n Hl% I a%ffgﬁ% cﬁ%n?#m| of the

as meni ngi oma, neni ngeal hemanyr Gpe
inverfipncoray; be appimdsloodlly) endte as bopadalllycg! 85 topital aﬁﬁhca{}%l in a unit

dosagfg gg?glgg w}él(:g@é 0.3 ?}T{E rrlgz?ig gg%rggerijﬁrﬁg;&ﬂ%g&gu ©h Sza $harmaceutical

co g 1o 3hé W odtish B S Y
mﬂdgd L1 ahé am v g?h{:g%ggl:l%}s Sto:p)/cqp Qﬁ%ﬂst&'ﬁbﬁo tlssue

expogtos é%?ﬁ:la%dymwﬁ@typem 8% mouth dﬂ@dgkand meltypxpkiomu(amd onto
expobdiGididi 39 tlﬂeu éfsanﬁ YLy RE sch £ ng‘%t i 2%%% tggg Eﬂ?o by am preferably

secon ary or mative

no H@reaﬂxa@pl%rqtfrtgemna dospbflerfsiosl pritéih of tHeiRinton ¢eh 3s BA- -07)
and. metastatic tunors located In

[ d
enter?ﬁ\g b@?aﬁﬁf%ﬁ%ﬁaeaﬁ&e%sﬂﬁém ved fromvirtually any

t unoiln ahBthefembogiaiBae Bf hﬁ’é ﬁlg'eﬁlt‘?d' dﬁﬁa%&elﬂﬁg ﬁlpo&Flons of
ung, breast, nelanons, dney, gastrol n

the H{VFQF&?H m3y bs édj@pm@jgie%mtergfcaﬂh |ssch awlejntnj mm,onhhte a blood vessel

1 { g}%%m ns.of the invention may be
o ylg%g ?%gﬁlq%)fc ﬁ@gggrﬁ}a%ﬁ) 5‘}‘18‘§Hny or by topical
appl Actliliom] modea efhadmintioatge iadBat intrépéitoneal, subcutaneous,

istration can conprise application of a
inr Sg]‘%ir}%c%eﬁ%ﬁ $oiBr BShHPBS 1{qr}590§86etf9¥§1)e)(4%nﬂdp .8p@F Bipessany, and

perorilhﬁ:l@&lrjﬂ Dbdage HRR §Ri RT3 EaftdcP Q% %%e tsfogr?pnm ned, | fusion

exposed to topical admnistration in cav
protelgrpg thmnygﬁm@apvhpqhsﬁlslpn ardtein centugrakxinosicbut pesdiiRalito the site
Ofthetdggopye ear and nose, such that no nore than about
Yo and preferably no nore than |%of the unit dose

of aCougiositiops dbeiuse Gh topitsl ddiaRthOsh (Lﬁdlﬁ'(ib g, Bﬁq&&ﬁ) or gel

ters t ood stream of a patient directl
prep %8??1 ePreE‘?FB%éf fetabletfor pegetratipanthreugh e skin such as creams,

linimdM(TBS appli&Plo hETRATY A28ASn)% lotions, oils, ointments, pastes, and drops
suitable for delivery to tissue of organs such as the eye, ear, nose.

In one embodiment of the invention, the fusion protein can have molecular
weight of from about 240,000 daltons to about 300,000 daltons.

In another embodiment, the compositions provided herein may be formed into
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~the invention nmay be adm ni stered systemically such as
by injection into a blood vessel or |ynph vessel, for
WRAWIPE4BY i ntravenous injection. Additional REHEA209#/001763
adm ni stration include intraperitoneal, subcutaneous,
intramuscul ar, rectal (e.g, as a suppository dosage
form, vaginal (e.g., as a pessary), and peroral
filngkelvith &r thickbessa %efx@é’eﬂﬁl 00 mikRinfetdrd YR Y 'nﬂﬂuﬁ&&s a&tth@rﬁqo‘?o gically

depot conprlsmgt fusion protern of this invent
aCt’\X/ﬁlceﬁ“H%%ﬁoéﬁ "fhﬂ étenh@aﬁ atnog¢ tenaparatie (eigs stbeve lab:omtrml °C) and

1 K npositions for use in
5 lh%rggﬁll§bﬁcfﬁ§e' Slf é\gl on | de e.g., liquid or gel

pr eparthhﬁﬂanlh@f edpabyl yf &w bR héntiBRNEIeARYL We provided for
e.skin such as creans, |ininents (e.g.,

treaé‘ﬂ%l Fe% “lag tSHES JRIAIERE |%:tmair8)ﬂanq SAM@n sxCigph ssite, comprising
adnSihiRteRRIp %ha%ﬁ&&%cal%%;@gﬁgﬁ of ﬁﬂé I‘rl%glllt?onfc%ég)%%{n:gv eiiiléon protein

ti ssue of organs such e, ear
suck@p B\ ridnto BE residudl meseatiom marglhe of ustumor P @tpatisntCABsequent to

5 ar, ht. of fro 40, 000 daI t ons
x b E e G T TsisRt shit Db fiolocd fptsarenanpt cer and the
fomnmosﬁﬁemmlso@rvesebxéadtﬂa%nemnﬂmyte@e formed into 39 WO

ZOOS/QM3248 PCT/ CA2004/ 001763 films with a thickness
of bet'WHRR anndheri aspegiedfethe Hﬁéﬁﬂﬁ invdntippemetheds are prov1ded for

t| ons which. are
treag{i‘é?g ﬁlntgg%)%gérlgx%’ ﬂgea%%fnifﬁmﬁg g@ sterbr%% coé%po(s;)tlogﬁampg&no(? A-05
to they resegtionsmhigih p£a dumorbsribestuaiiodtexefion) sucithdtithe gl R@firrence

ect resent | ntion, nethods are ovi ded
of e 0% ﬂéetﬁto Oé’s‘? dtv bl??‘i%‘?féelﬁ ehiiF sitsig “éhlblé\e(ﬁal i gnant
t um)r Aemmes lapecs iof €he FRBRAISLAH né%g n]{/}ia%gcrehﬁcgalacomposmon of

phar maceuti cal conposition of t IS inventlo
this Wﬁﬁ?lpgll’ﬁ@ kit of pArissuph 8 eikit compeisingsa ®Aiiter tand tahpgharmaceutical

comp8&#iSHabs 1S erdenfBn.MRNgi %?m?ﬁsﬁgt ursne)ar gd g?'ﬁ?t t%%ﬂgﬂqceutlcal

subsequent to excision o
comgegition Mtthlshevbnjmal; arlat vomprisieg af stétxﬂe &®fing@shd Aharmaceutical
new | ood sels at the site is

(i op es
°°m¥’8{1 P 88 iy Ay RIgRorh v £OPWESINgs 2t Ritify syEnge containing a
pharimavanidad roniPis RS o A G pih%’dtﬁl)ﬁd a4 t cdk Hgn %r&#'g?raerosol
d onpos|

[£xcision site, comprising ad m ni sterin
applicgiop rang; %thae@tm@bcqu@sﬂé@e@ﬁ tihtsrunnmt@nna &ft cantpuising a brush

applfc%?%ﬂﬂ%rﬁhafrgaceeﬁﬁh 0891 osiHER o # iy mv% 5)8(;1 g]égélgggglrag A Cannula

cancer tron O new

and g phargiaceutical pouhlpbsme[dof tlhmhhﬁmompﬁﬁtco@xbnhﬁg a'p@W@i@i ifylicator
nmposition of th

ses,. a h ar maceut
and g ﬁ\r‘%ﬁ‘ﬁ‘%ﬁl‘ia}] IR Oflpf&%"@@eﬁ (which PRWflefc&PﬁbﬁatQﬁ 89 bg used
to adiﬁmlsﬁbﬁﬁrphaﬁﬂa&uﬂmrd@@fg%%hﬁa&f this invention as a powder by sprinkle

application of a dried (e.g., lyophilized) powder in a topical application to a tissue; a kit
comprising a coated implantable device and a pharmaceutical composition of this
invention, wherein administration is by implantation. |

Pharmaceutical products are provided, comprising for example, a fusion
protein such as BA-05 which disrupts Rho signaling, in a container; and device such as a

syringe or tool or brush or applicator device (such as a spray or aerosol applicator device
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conposition of this invention; a kit conprising a
%ﬁd vial and a pharnaceutlcal conp03|t|on of this
PP a kit conprising a sterile syringe %HGAgm”m”"B
pharnaceutlcal conposition of this invention; a kit
conprising a sterile syringe containing a
pharmaceutical conposition of this invention; a kit
in £ ompnd SbnGifers RS BY 1l ALPEBIng BBMLLIGR bRieif o a5 BA-05 to the
' n$g ﬁﬁ?ﬁceUtlcal conposition of this invention;
% brfumep pavityaafier SIHE@a]anlhmlmiMmI or applying

to tﬁé’ﬂHfPSfo} leS? 'ﬂﬁ% En{&\AFwACIgIWl%%H,EI tgﬁaflg?rg ' Iofs ! ? % 2

cannul a armaceu
i nvenﬂhcnphmﬂac&utmwhmmpd)s‘!@o@ O wibtiodaaidl LeAHRbS, 1ﬁ%c@rdance
ar maceuti cal. conposition of this invention (which
w1t€ 513

PSR Jpyeptipp areaniended tochecrpplied tagmpmmsd.eln spme embodiments,
the 81 ARSRHLT 8 ahteg@e%%emﬁﬁagm%aw sguieqéed?ﬁgé ?nb%amems the term

powder by sprinkle application’
mamy@btsunfpzaé toammon-hm—.laxt mpingal. application to a

tissu i ng.a coated | | ant abl e devi ce

and a%p Ry rrac(ce)H{eirc‘,1 pec ﬂ%g’& RIPSSA Ytvep ‘?%Wlﬁl IDRYURE FHident upon
refevdree & theastsddiated déthil@ddsSription 4R ARSI fPres,

Phar maceuti cal products are provided, conprising for

exanple, a fusion protein such as BA-05 which
di srupts Rho signaling, in a container; and*device

BREEFDEST RIPFION ©iE THE ERSURES Prush or applicat or
—"_HEVTEE—T?ER?““‘E‘gg;ay—vr—aET osol applicator device
40 WOF2oes 1 0BostzgesHaT eeeo0dy @dipoeRioni of this Sexeation comprising a
fu n r e used for ing th r ot ei
sGhoRRLaR 0T e e BB it ol TG B ety gndometra

adentagrmore ttlis Bfthetsumdrtgyi teidihted ﬂm\ﬁdine%cdrﬁ&aﬁéﬂ'm[“he %hlcle (10)
e skin, for exa&l e after renoval

to, t
oo pREBRE IR SilGiee SR D et e EUABLST 1 il (1), 10
pg/rhlh(GZD'rEﬁd]CS@ @hl 59 tbarky célﬂp@ﬁ?&ﬁtm E}edd%& lfh Bla%se dependent

esent i nvention are intended to be applied
m In sone enbodi nents, the t er m manmal is

I nte e i.n o
BTN e ——
fus1qmpr;qﬁun;a_ri3mmmh.thEhTaflSHEeaﬂd)nO(tﬂWSKdeﬁ‘pttﬁnﬁﬁ rhfblenoma cells as
I e nt.l.nventi on. w econe eyvi dent upon rererence
meals & R T Bl nidpcormamtas Eht Brel pebeakaiaohiered salne,
and BIAGOT &susddRitEonBEaelaRbRY bEON ;@mITHEO F%Rgﬁ% B %lgrﬁl Cancer cell -

|Ilustrates the effect of a conposi
prolifgratinn is Rdecsdpn iesiopgydependent mannegn ot ei n, BA- 07 on the

prol i t trial
adenon: rci %gﬁgﬁ%é 4 Eg *}“n%a%&?ggng@l%w FAEC endothelial cells -
culturédyim ol MetrigelCd mporiat This asshgs ¥ ebil chRurk h®ay fbSantiogenesis. Tube

f J(gospha&)it buffered saline, and BA-07 is uSed at ,
ormg L &M $E§R S gthe cogial w(hlqtl) doegnot contain ‘a fusion protein of this

invention, Fig 3 A (box 30) .
Figure 3B illustrates a reduction in tube formation of HUVEC endothelial

cells cultured in a Matrigel™ matrix. Cultures treated with a composition of this

invention comprising a fusion protein, BA-07, had fewer tubes demonstrating an
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g/m (12) and 50 g/m (13). Cancer cell proliferation

i d in a dose dependent nmanner. Figure
‘V¢?W%§?@g§es the effect of a conposition of tFHQUCA”m“mnﬂﬁ
invention conprising a fusion protein, BA-07, on the
proliferation .of SK-MEL-1 human nel anoma cells as
nmeasured by tritiated thym dine incorporation. The
- inhib'éimhcjf@.nig&gpimsqohﬁﬁlﬁ)vhmfnfmgem %ak Bpe, and BA-07 is
used concentratlons of 1 and 50

g/ m . &r shasyy thegingibiticay aggiswth §fr7383@e@mfﬁl engloeascinoma
ceuﬂeya%%%ﬁosm%ﬁ%?ft Eﬁ& fi§n SnbiididdPd FRIGSHORE HRDTOL Blsured

formati on by H
by anfpﬂ’gEiamﬂBt(SR)B) gi"drwtsh inlsibitipniassag. m&i fusionlprote, BAS(BN is used
n can be seen in

ot e o B RROTRTIRT woues oo/ mbrioaRaot ol 0P e Bl o Fihceeenrations

used, thscer devepYolifRatidn B r@d\l&eQOReéﬂamn hh 9hRr 38 1} prohfer tion is dose
illustrates a reduction in tube formation o &

depeadgift i # goncendiatien of | fusipe @roteinao IVER0r ugfelllTIkhermmp@mtl_on of the
invefHld HiERed Eaf‘@@a‘i’h WL & GQuposi tion of this invention

conprising a fusion rote I'n, BA-07, had fewer tubes

denonEiguat isngheaws thel 1rMb1ﬂ@1€) ol 026w 48 o PEIORA2 004480 HT @311 lung
as shown in Fig. 3B, box

can nhllgf i on of angi ogenesi.s,
cgq e &X r® %“B‘iﬁ%a%ﬂ ?’Eéhlﬁ ARYSBEPR GAIBRSIGE AWFUSLONF PITKINIBA-07, as
meablteBY 4 mrh&ﬂnghamwérbwpmlﬁ&{‘m%& 181%%8& bitSin, BA-

invention co r|S|ng a f'usion proteln,
07, ieigsdirat ponpsnteations pPHodgmilng HE/THERB) pg/ndyvedd 100 pg/ml At all

COHCGH[IPétml{SI % c?scsa%}éer I%‘l?d)ri?fe}'aq O%r Qt el i %O(g.l,c ogﬁﬁancer cell

concen rat I ons O
prohIcﬁ*@tlcgziIHdosAtdepéddeﬁ@ncentrat|ons used cancer cel |
prolgéeratlon Is reduced. Reduction_in cancer cel

pr ol i8PLE P iops the drhibifieper{dEawth af SE-286nERiSt saacerarells by a
- comgsitidis io@ ﬂhﬁrlﬁit/&htfbnoéorﬁ&@slﬂé AL fusﬂbﬁ ?ﬁ@@fﬁ’%{\tdﬁ rﬁ&%ea&tﬂ@% by a

I nvention induced cel cer ce igure
sulfoghpsiasninp B ($INBhErVGh ldilbljloav&swyoﬁ’hmcﬁﬂpmn,sm#m is used at

conc&ﬁHﬂAr}én& 0. ‘f?r%?r%ﬁ £ lg}mlf USI Bn%.gg]o:ql o) Ataaélsconcentratlons

I nvent 1 on
-usedjremsar eclpralifetatiba ﬁk‘l Pethirtd ER FAuCRBHf @ir@éﬁ Bell Pf@ll?éritldﬁms dose
d %Wz\y The fusion protein, BA- 07, is used
ePepdent rations of 0.1 gg/m, 1 g/m, 10 g/n, and 100

g/ M Fibbrea} &ho@@@@&%@h'l%ﬁ Msci%gvatgdasﬁgk a%k‘ knculi)zition with 10

. proliferation is reduced. Reduction of cancer ce
nucregrampt par gailbkiter of diesien geyseinde dhourri2ghoues, 6t byt hing's, and 24

hourd Qﬁérbgmstpaftiogro%vg Bha%fnacsgltx%gl composﬁ%?lcc%rmpcneslirllgsa g}gio% protein
of this invention and a pharmaceutically acceptable vehicle. |

Figure 8 shows the inhibition of growth (as % growth versus a vehicle control
as reference) of Caki-1 renal carcinoma cells by a composition comprising a fusion
proteins as BA-07, the % growth measured with an SRB assay at relative concentratiohs

of fusion protein 0f 0.1, 1, 10, and 100.

42



conposition of this invention conprising a fusion
as neasured by a sulforhodamn

BA- 07,
W?%&g&‘&“ &wth i nhibition assay. The fusion pr o’f%T/ﬁAZOO‘”OO”“

BA-07, is used at concentrations of 0.1 g/m, 1 g/m,
10 gg/m, and 100 g/m . At all concentrations used,
cancer cell proliferati-on is reduced. Reduction of
CRIBTIONration is dose dependent.- Figure 7
of actjvated RhoA after

shows ghi.on in. |
i ncuba)éﬁon RaT tﬁ‘ftg %ﬁ?lﬁrﬁé’ Brdeserbe o more @etail procedures,
defites @mcoptpdsifichsarelov AU, thid iRALiSy afb @Q&Jb&h n@geu tence in their

and 24 hours after administration o
entigi¥nosi tion conprising a fusion protein of this

i nvention and a pharmaceutically acceptable vehicle..

Figure 8 shows the inhibition of growh (as %grovvth

veths‘lﬁ a vehicle control as reference) of Caki-
af 1 aKiRg pdusien peoteip of thinimyestidni such eoBPr0%Si ng a
fusion proteins as BA-07, the %growth neasured wth

an SRBA9IAK @t nraﬂe {Iéﬁetocﬁ?gyg&teﬁ)zé%szlﬁtj%t@%%g%%nby ligating a

rotein of 0.1,
cD érsm@@@@modmem IDEEI'msQﬁmdDESSﬁRk Pty Pb ldemeh o8N8 method

h_herein. which d b det ai |
S e SR T R A T p—

addedW@ﬁtchbfemnﬁus ofrBE PBrRlRdphe ERfR fRge I n their
entir A nmethod for making a fusion protein of this

i nvent' Sr‘f tep cRdys atghe 35 eBd-af3he DNAeequanee ginvenrdpiactdevith an
0 t (i
e ol WA B g SR g 7
AGMMA&AG@EGM@@B (8BO Emkrm 9) tamf m@ldﬂ GUOGA® T coT
\Y) 0 an ant enna Il a sequence
Cde%ﬁA { @%@q@ F@rﬁnﬁﬁ%&&ﬂ@ dies cap by s cloned datn %pSTBlue-1

vectos aovagen,, smxw hedl Qorik ﬁlfbea%GWQTO\;ec{ol?q? D%Bﬁ&ﬁ“?@&? Not I

aced with an Eco site rase

can be
resteatéqnnsnle 'gglﬁ y_ﬁqtc(rpg:q)be 8llethp GRY- dﬁﬁ‘/CaeAs aﬁt‘eﬁiﬂa@ed‘ﬁ@ed'\iléﬁce useful

458 B11 G oG WAL L8R RN Py 1 Bl 5 vosor

(qu(g:ht@qugo &5ﬁ9lb)el)%1.| Hﬁ&M@ﬂeahd Dtfsél (pBHBI2ge- 30#4\4%{490) subcloned
I he into a pGEX- vecto

nto 4\1‘8 6687 Srintveotep tﬂF cfomes intethe RCEN-4T/Chh usingdbe aestriction

sﬂes:EcmEEarElﬁthc&@@ﬁ@ §34T/88 AP7L ennapedi a sequence
useful _to add to t end of C3 in pGEX-4T/C3 can

be c rBﬁTﬁeaewnmaflywmme pEfrmdad ee dhosequence producmg the best

response according to this invention.

pGEX-4T/C3APL clone (Seq ID NO: 3) is a currently preferred sequence and
provides a protein that is a preferred composition of this invention.

An example of a C3-like fusion protein is denoted pGEX-4T/C3APLT (Seq
ID NO: 4).

Two PCR primers are designed to transfer one series of recombinant
constructs  (BA-05) into " the pET  system: Upper  primer: 5
ggatetggttccgegteatatgtctagagtcgacctg  3'  (Seq ID NO:38) Lower primer: 5
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(Bl och-Gal | ego (1993) 120: 485-492; and Derossi (1994)
44 10450), subcloned into a pSTBlue-1 b
Wég(?%/g#g $hen cloned into the pGEX- 4T/ C3, usi rﬁfrt/ 004/001763

restriction sites EcoR 1 and Sal |, creating
pGEX- 4T/ C3APL. DNA sequence anal ysis can be perforned
on the sequence produci ng the best response according

cgefigatédattagttvicenéttRBettddHBEG THAARY).cl one (Seq | D NG 3)

IS a currently preferred sequence and provides a

pr ot ef\nBepdil fite at heet' cgndeef SBRPELING:3H l@fggem.cﬂt_‘ the TGA is

C3 i ke fusion protein is
replé& B Tﬁ%ﬂ'ﬂf’%ﬁﬁ{%g ID NO 4). Two PCR
~ pri meAspargeardasefiitad angplify ahs besduonesise Pifie pobimerase comprises:
reconbi nant constructs (BA-05) into the pET system
95°<E,p5pé,sy51,q then 9457C 2ggap G 4 g€y e gilcsycles, then 94 ° 5 S70°C 330

cycl(e%g%ﬁé%%gtg% o j@@éﬁ;@%gg}%ﬁfﬁ%e 886 RHETER agiose gel

shce{:gmj;gmmgczaﬂﬁagﬁw‘&djahﬂﬂmaﬁdrt and3vecfoblafe digedtéd Wih BaAHI and

Nd S|teatthe5 9 f SEQ ID NGO 39 is
eggﬁﬁ@éfﬁ}& a, the fpstreionsg o tgf)l Bee aE)‘}FeTAR‘F“@S‘{It%Fmg rfegiosy gel
elect&R¥s3Oand A QIRBKANiH$O ddbn) an@rﬂiéubs%d tt&“g%&&rr%%ﬁﬁ% t with T4

usi ng Pfu pol ynerase conpri ses: 1 cycle
DN/@Alwezfollwswhzmamri@@nzrsme@mses then 94 C 2' *70

Cay (2 ca OB AR e Ry, S Bl i F Aiinled (A B M ation

mixare G rcdonddiNAn llﬁﬂiﬁeck'ﬁhﬁbyl snsedl ScaRrildwtioh @hd SDS-PAGESdndGan be
w th BarH Pd Mel followi ng the instructions of the

assugsd by mupngpl ttb‘tﬁ’ of the gryds; lp( gsg\gft S’lgtl-éé’q antibody. Plasmid DNA is
pmﬁé@%ﬁ%ﬁ@%s&s?éﬁdfo@ WNA@%@Q&@@@EH eEHépformed (e.g., by

i ncubat ed toget her ov
LiCerde¢hoplagy mhlnhmeffamtmtmdss shiquemded dorsthe Eall kenguh of the clpne).

i th PP e SeBRe in ik BBY GETaLEASHR RED m Non
matdigd sheahieosatizh EDNAd segjueinne afdnSBBt POER/ARUTGAith Helight change in

the 5assured by i mmunobl otting of the crude |ysates with
anti-C3 antibody. Plasmid DNA is purified, and can be

aSSes e
RS Y g ] O L e

from @%@qg@@a dntoghe pE&94 ub¢toﬂ benglehviog thehpE T3 aoemastruck with BamHI
w301 R0 SR PRSI B S P 6 B s
instroctivasr YEETRORMsARL DNW tdan destlegietl wita fi@esdnit enzymes. The insert
DNA and the vector DNA can be purified by agaros.e gel electrophoresis. The insert can
‘be ligated into the new.vector using T4 DNA ligése (New England BioLabs, Beverly,
MA). The ligated DNA can be transformed into DH5alpha cells and DNA can be
prepared using QIAGEN mini and maxi kits. Clones can be characterized by restriction
digestion and DNA sequencing of the insert in both directions (e.g., BioS&T, Lachine,
Quebec). The construct DNA can be transformed into BL21 (DE3) cells and
BL21(DE3)/pLysS cells.

pET9a-BA-07 protein expression (SEQ ID NO: 57) is superior in BL21(DE3)
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the 5 . A second construct, pET9a-BA-07, can be
repared by subcloning the insert from pET3a-BA-07
WBr?P BRI pET9a vector by cl eaving the pET3a cBEECAL94/001763
with BamH and Ndel (New Engl and Bi oLabs, Beverly,
MA) according to the manufacturers instructions.
pET9a plasm d DNA can be cleaved with the sane
cortpaydRBLI ®EIHENES. DNA and the vector DNA can be
purified by agarose gel electrophoresis. The insert
can -The piogeineef ithe prast ineentionemnp ibeumepged doBNBacterial cell

Qda | ng Bi oLabs,, Beverly, . The )
é"ﬁak‘éa?@a‘%?ﬂ AN R PR RS et s biasai bireetioe) franssanton, o
infeopn ofim hbst cqll withratidorusirt e LNGENroiel- ira ki '
. a% can. be char actreri zed by r el\ﬁsf?ﬂreimc??g%nggi g‘%lsﬁta%g}?nt such

as %ﬂgﬁﬁ&"%‘g Prifagrenthwith as eptennapepiotderived wadspa sequence in
a suifebl-explBb Aok Venikfichi ne, Quebec). The construct DNA

can be transforned into BL21 (DE3) cells and
BL21( OE8)skpllstsih thel fisld qffmiSlecBér 6i61dpy0k A ﬂn%&ﬁsﬁlhp&y of a

. IDNO._57) i ior in BL21(DE3) 4
wids S5 36 S arestion XN o bo 53! omrpuiMed reeomBBimant proein of hi
invenBioR) THelpredise Tb& dR11Qis6d ﬁ%xo@&s‘fapl‘i BHEAR the iH\\/e%r’Eiioh,r 21.6 3aﬁl\4ati0.ns

be prepared from bacterial ce extracts, or

in & exnsreteddEermiona anst cel dymei tquesthiey t r ansf or mat i on,
trans ' . Lnfecti f a.host cell with all or
it ARl o A S
knows im thRAGS:chres adfimity WIS datiag tee ki udd drbofifan chromatogra hy using
Aherna ed'% a- dqri ed tr gnsport sequence in a sui Fragl e
expresSPOR S S CUEs eR dhe as15el PFOReREesT sush dasogharge, size and
hydrophetsicityarUbdmal einityl 4 r t - hd
| ,ﬁsari et y)aof ex&ess&oﬁ%@%n@kl?gg t{%&g%u%nzrgg}(lgé 6?0%#%88% <e'g"
GST) spgsthif e thepfusiasi protdin thiing expmasset. ifﬁlatidiffdnaﬁgéceﬁf&ﬁns can be
lediRSt i t It 0 the . .
seledliely Ot WRE il bufiels @iBmai Vel picobivapompotein

can ppduseddo apeithmuypgobdirmaRotdoatain, AShLHS iaORsiBA PhER AP Readily
| ed sing protein purification techniques

. i £ by .utjli
pun éric{)'#/\sﬁ}n %pf%%ma{*fo@ﬁ’@h as affinity purification
t eChPAUes tidse ethiiiiles BrOb@ YandSHn R ins .that .
%ﬁg&){ ate nol e%ul es on t he bgalgiglgﬁfc%F1 aél??ﬁ’@?}l%e@??3%‘%‘5%%“”“01‘
repr Gy amsle haghy thageshophoby ciisey. ofUseinthereitifly natvailable liquid
hr ' [ . | pyi ng.an .anti.body (e.g.,
oo e SFec 1288 £ o B P AR g bl sman
molecplet ipgptids t erggétr pmhetiass of ahe hdove el @6htiede hﬂtagérﬁgtsdare also
azol e-contai ning buffers. Alternativerly,

encoffphlheli BY 60 Sventar

resi

Bi.oa‘ctivit}f evaluations of a pharmaceutical composition comprising a fusion protein of
this invention such as BA-05

Change in Rho inactivation

The ability of BA-05 and BA-07 to inactivate Rho can be demonstrated using

a cell culture assayy. In this assay the cancer cell line is plated on tissue culture under the
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can be fused to an i mmunogl obulin Fc domain. Such a
fusi on ?roteln can be readily purified using a
WO BP¥H29& col urm. Any of these t echni ques canPg®CA2004/001763
aut omated and optim zed to provide superior
reproduci bility and hi gh throughput by use of
commercially available Iiquid chromatography
corglifinnprtbatt ars pe henbtilid. fRyr dam FI%' NGB! 6 3t 8 Pidted 8nd Left to

V|S|on d that small__ _nol ecu pepti de or ot
PO erﬁeﬂ%at/ NGLA% isi Heetirahiestefon e ghoma doraleddy Sendai

v1r@d3§1@{mﬁs§1§fgnb¥f 'iﬂkerdoﬂg@ 511%:8 last§fn%ocﬁ% Lﬁﬁaﬁj élttfa)orr]ast glioma

of a pharnaceutica osition ¢

clopg 66 @U}-lo'lfhe adiissire thee Iiiarmstes Lt(dﬁn@%nﬁéd Qx’id@"[&[&ﬁhll Bo R Bssay is
ahﬂﬁ@? he ability of BA-05 and BA-07 t

P as ?%u 8W3aaﬁs‘i}'e“§fér?'oﬁ’§’(t’r thab hings te gotive 1@@0 IIn our assay we

canQusk] fof exansiay Rhb biddh déﬁ%ﬁyﬁm
| at.ed on tlgsue cult%re under H%ﬂHZQ{Véﬁgbdé%ﬁgﬂgigm such
as /'epgsenga s Be useddiThe Shsit't imtlinked té @ beadusd lthat 6€.can be
| n at dleft to
e e NAOBe L A S AL AR s ot

doenaat bbﬂddetm-MQI Inafis Wy, RavORhSGATRE celV bﬁlﬂﬁe AT g@ &sessed
e neur obl ast ona cl one N18TG

367y "l gt BRORA- 0 TBOr eI HiEhe 1 § sclhiine Ehohe demonstrated
by thartivg & saslple Q%Uéﬂ? Bf &R Ge138 vefoRD erPolen 1\9@1 S‘és’\ﬁé‘%{ssay

perforned The pull down assay es
bi ndsAtBul béQWeasmocan be osmd msmm theadmois€ of fablive Rho in a

£, i mai n om Rhot ecki n.
soli) péo@%?’ﬁg BlfHis qjs??oﬁﬁ%‘&%aﬁ%\]%‘eé ercRuikidgwn sesayspeeformed,
~ and 'ﬂl{teamdualt of GEP IRIhEl kﬁﬁl bk Qoﬂlpﬁ%ddvlﬁpth'é hafouht tc"?‘bﬁ@ upﬁﬁlon-cancerous

twm%#e%hﬁ'tated fromthe honbgenate. RBD binds to
AP ﬁchéleﬁﬁhﬁ%af@o &A1 beused anont diagm;tstlt dfor tumours that

comBRE: BIR. withhii fHI§ 208Vated R cul
can be avic,,lsesséeH y aquaarﬁl ?éa‘{Hé\e/oel V. %‘rﬁie en rﬁ?gf‘a %O(Sdlmg to
this jipveatipR.for sxrmpld to BABT Ithdrame Maasutbeoﬁmﬁ&ﬁrlalﬁcﬁdan BY more

f ce h ell line before '
sensgfevr%qgédpn&rr]lglys@ﬂ% ﬁl % e\mregglgg&velk 03’ °:- down assay can be
used Ao mieiterpnlhaotvhansmﬁﬁi b@fuséli:H H@ceahGTP"I}ﬁ) msﬁilsfoijogxcal
umour sanple is qenlze in

.Secnﬁﬂfn%a&wsééé’a?yﬁ%l%ﬁr@éch abavd 16 then imibickness) ofmﬂldiih camples
are DBAIbAAR], GABPPOSAfVALdA LG PTBHER \Lﬁ{ljrﬁ hodcPert %tl Iysate contaiping the

non-cancerous tissue. Thi's assay et e

RBGGR Tisvemight a14°6. Uhegpotiohs are flem wastied!B sinid3adh TBSOBBEke?ﬁn 3%
iC

t ted | | f Rh d
BSACE}, ol 200 etiRgratire PR iSoBA R oL an?tgﬁsaxmwpéy (Cell
signdlbn3ANEY ERETaaRYBioMRS WiRsitau gt t EXHES SR O AN etfl?type specific

antibodies to identifiy specific cells, and incubated overnight at 4°C. the sections are

washed in TBS and incubated for 2 hr at room temperature with FITC, Texas Red or
Rhodamine conjugated secondary antibodies to reveal immunoreactivity (Jackson

ImmunoResearch, Mississauga, Canada).
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sensitive than sinply exam ning expression |evels of

wg%go%ﬁnzl n situ pull down assay can be used to detect
32#n histol ogical sections. For this aBEHEA2004/001763

cryosections (each about 16 min thickness) of tunour

sanples are incubated, after post fixation with 4%

PFA, with a bacterial |ysate containing the RBG GST
DNavad E&BIn@éq;(léxﬁe dEhgls2eiA s are then washed 3 tines

in TBS, blocked in 3% BSA for about 1 hr at room

tenperature and i ncubated with an anti-GST anti body

( Cel | With gsapdtite this N@@nm IaalmfuBfusioakmoteM desigastadigaBA-05 has

ent Speci % 1eI8 AOP1aXE B%H‘gcr‘}tolB\k’/)eg‘?‘:?}? » & T, and C
the FARAAA TA Ml Elukidelis ARBRved B e 4

nontéﬁ‘clamk'ﬁe I&e:ﬂig}oﬁmélecﬁﬂcﬁe se@@@laesdoﬂ tRis [ Rn%0A, the R&&Q@él?@} COR, and T
hr at roomtenperature with FITC, Texas

havﬁ#‘&l‘]éﬁ?ﬁ%m&ﬂ?} H§aBE secondary antibodies to reveal
GGATAOTCN® lefricoNtdly cCACRILTON AarBIMARRESS3 & hca 50
ARAGACISAS SEUgATACEN adedcerdBr WRCZQ05/0 334 8accan 100
ARGIRTELEAZFONCO0LVH SATANAAGN AIPCALTRRG (Peguexa dabai | s of
ARRGARGHTEA WPtGH‘AF@ls @P-CTP@ABW SCTAYRSARA orRAATCcErSaf udoof usi on

GCT@E & et BAS g5 "HESTCR ATITAATHM Ry ODNA
§(, R RELEC Ar ShiAdoes CECRUINL Bl G
L&f EEAE gﬁ'&“ﬁigeﬁy d

C cT
AAAIS‘;%QM@U @Qfmﬁfxe'iﬂl &Tm%ﬁﬂﬁé QAH'AGJI : A and
ATTAGTALEN €& ATTe M 20 MY ERicr6X I TTieEHEGRE - ol
TACKGAGTUICAGET TRSAGCEATEECANT GOTIARTAOGATIAMLGA 530
TTAGSATTIC T HSECTARAATACRRANOCACEAGTTAT ACEAATIAET GADCAAGCAA
TATCI‘G@“%AG@?T@%@ WW%@A TESHAARA AGETATIBBACTHEAG

fj_;g RI2T ACTREPATCATACTHRCFAAARCC
TAG % REEACAACRICRRAGECAG
(saoTTAT@L\AE@G ATTT TAA 250 AACAAGTTEA

ACTTTTAGAT AAATCTTTTA ATAAAATGAA GACCCCTGAA 300
AATATTATGT TATTTAGAGG CGACGACCCT GCTTATTTAG GAACAGAATT
350 PREAKAREIOSPIvEIT Godifig SAgUSHiGSTAC AATTAATAAA .

ACSHETTAT Oas a o
oy ATAGACTTG% %TiA% TA%’E%\A ﬁ% Aé %’L{T ?Aé'%%s“

1 TGITTCTCAA TSTTGCAGGAA GACCAALTAT 500 TACAAAATTT
AAAGTAGCAA AAGGCTCAAA GGCAGGATAT ATTGACCCTA 550
Gln FYAGLIECTTT SEGCASGAGAATGT EGAMATGIhel GET THEGETAG ASATAGTACT
600 TATCATATAG ACGATATGAG ATTGICTTCT GATGGTAAAC

AAATAATAAT 650 . >
Ala Lys Ala Trp Gly Asn Ala Gln Tyr Lys Lys Tyr Gly Leu Ser Lys

35 | 40 45
Ser Glu Lys Glu Ala Ile Val Ser Tyr Thr Lys Ser Ala Ser Glu Ile
50 C 55 60 '
Asn Gly Lys Leu Arg Gln Asn Lys Gly Val Ile Asn Giy Phe Pro Ser
65 70 75 80
Asn Leu Ile Lys Gln Val Glu Leﬁ Leu Asp Lys Ser Phe Asn Lys Met

85 90 95
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TACAGCAACA ATGATGGGCA CAGCTATCAA TCCTAAAGAA TTCGTGATGA
700 ATCCCGCAAA CGCGCAAGGC AGACATACAC CCGGTACCAG
WRAIBHREHAEC 750 TAGAGAAGGA GTTTCACTTC AATCGCTRCICAGN4/001763
783 (SEQ I D NO 56) pGEX-4TBA-05 Protein Coding
Sequence Gy Ser Ser Arg Val Asp Leu G n Ala Cys Asn
Ala Tyr Ser Ile. Asn 1 5 10 15 dn Lys Ala Tyr Ser
ysABHE RS clyradd i€ MedPheu THe ASH chl e sASRsGplo 2AQa2’é'r30
Ala Lys Ala Trp Ay Asn Al a Gln Tyr Lys Lys T
Leu Ser 1bys 35 40 45 Serio@ u Lys GQu Alajihbe Val Ser
Tyr Thr Lys Ser Ala Ser u Ile 50 55 60 Asn Ay Lys
Leu| @y Aky GO rPIAs flbydsrGrpr e Léw AA8 rsed ysiPoey Pme Ber
65 70 75 80 Asn Leu Ile Lys Gn Val GQu Leu Leu Asp
Lys &5t Phe Asn Lys MBE985 90 95 47 WB3005/030248
Pro AQu Asn Il e Met Leu Phe

CT/ 4/ Q017 Y3 Thr
nen % G5 MRS I8 S B T AAS Ty 260 XD TR B eFyAoFhr
q3q, Phe dn Asn ThisLleu Leu Asn Ser, Asn Ay Thr Ile
115 120 125 Asn Lys Thr Al a Phe Qdu Lys Ala Lys A a

arglyes @he ThelASRyEYR ASPr Th30sh39ed 4Rt ﬂngvg-fl'beg é‘l
Gay Tyr Ile Ser Thr Ser Leu Met Asn Val Ser dn

145150 155 160 PheoAla Ay Arg Prassle Ile Thr LysleBhe
Lys Val Ala Lys Ay Ser 165 170 175 Lys Ala Ay Tyr
Phe 72016 BrPrird |Tde See Mha LPRePHA ayGValGlin Les GlElyuSer18O

185 190
165 170 : 175

Lys Ala Gly Tyr Ile Asp Pro Ile Ser Ala Phe Ala Gly Gln Leu Glu
180 185 190

Met Leu Leu Pro Axg His Ser Thr Tyr His Ile Asp Asp Met Arg Léu

195 200 . 205 |
Ser Ser Asp Gly Lys Gln Ile Ile Ile Thr Ala Thr Met Met Gly Thr

210 215 220
Ala Ile Asn Pro Lys' Glu Phe Val Met Asn Pro Ala Asn Ala Gln Gly
.225 230 235 240
Arg His Thr Pro Gly Thr Arg Leu
245 (SEQ ID NO:37)

Primer 1 useful to produce BA-07;
ggatctggtt ccgcgtcata tgtctagagt cgacctg (SEQ ID NO:38)

Primer 2 useful to produce BA-07:
Cgcggatcca ttagttctce ttcttecact te (SEQ ID NO:39)
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Met Leu Leu Pro Arg His Ser Thr Tyr His Ile Asp Asp
Met Arg Leu 195 200 205 Ser Ser Asp Ay Lys Anlle
WO 2805038248hr Ala Thr Met Met Gy Thr 210 215 2POT/CARGI4/001763

Ile Asn Pro Lys Qu Phe Val Met Asn Pro Ala Asn Al a
Gn dy .225 230 235 240 Arg His Thr Pro Gay Thr Arg
Leu 245 (SEQ ID NO 37) Primer 1 useful to produce

BA- 07 pra@als CCOf a tgtctagagt cgacctg (SEQ
ID NO'38 P%?%?Nf‘ ﬁ‘gg’%%%i‘?)mﬁr oduce BA-07:

Cgcgg@tdOa-BAlj Potein s¢quehdeccact tc (SEQ I D NO 39) 48
4/001763. . pET9a- BA- 07 DNA

o e Cebdte TBEFOR A 07 Pro: M4 e quents heR Sler

1Arg Val Asp lseu G n Ala Cys Agn Ala Tyr Ser |lg Asn
Gn 1510 15 Lys Ala Tyr Ser Asn Thr Tyr G Qu

LysPhta Tyt $sn AsheTiAs ﬁ‘yg dAirAbty 2He zﬁustn li)_[é I-@paG]Tl{ Q.%G y
Asn Ala A n Tyr Lys Lys Tyr Ay Leu Ser Lys Ser 5 40
45 Ju L3 Qu Ala |Ile Vabks Ser Tyr Thr LysspgSer Al a Ser
GQu lle Asn 50 55 60 dvy Lys Leu Arg G n Asn Lys Ay

Lys\ata e HAsh AeRyAIPhELPITyrSeys Ags TYB5CR0 126 B@ LLlek| €
Lys gln Val du Leu Leu Asp Lys Ser Phe Asn Lys Met

Lys 85 90 95 Thr Pro“% u Asn |le Met BEu Phe Arg Gy

s1oABPs 430 L0 AL avalyeLey, 100,109 110 Gy Thr G u, Phe
G n Asn Thr Leu Leu As er R&n @ryALﬁhF TIBUASHP Asn
50 55 60
Gly Lys Leu Arg Gln Asn Lys Gly Val Ile Asn Gly Phe Pro Ser Asn
65 70 75 - 80
Leu Ile Lys Gln Val Glu Leu Leu Asp Lys Ser Phe Asn Lys Met Lys
85 S0 95
Thr Pro Glu Asn Ile Met Leu Phe Afg Gly Asp Asp Pro Ala Tyr Leu
100 105 110
Gly Thr Glu Phe Gln Asn Thr Leu Leu Asn Ser Asn Gly Thr Ile Asn
115 ' 120 125
'Lys Thr Ala Phe Glu Lys Ala Lys Ala Lys .Phe Leu Asn Lys Asp Arg -
130 135 140
Leu Glu Tyr Gly Tyr Ile Ser Thr Ser Leu Met Asn Val Ser Gln Phe
145 150 155 ' 160
Ala Gly Arg Pro Ile Ile Thr Lys Phe Lys Val Ala Lys Gly Ser Lys
165 170 175

Ala Gly Tyr Ile Asp Pro Ile Ser Ala Phe Ala Gly Gln Leu Glu Met

© 180 185 . 190
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115 120 125 Lys Thr Ala Phe Qu Lys Ala Lys Ala Lys

Phe Leu Asn Lys Asp Arg 130 135 140 Leu Gu Tyr Ay
WON0YPE48er Thr Ser Leu Met Asn Val Ser G n PRET/CA2®)4/001763

150 155 160 Ala Gy Arg Pro Ile Ile Thr Lys Phe Lys

Val Ala Lys Ay Ser Lys °165 170. 175 Ala Ay Tyr lle

Asp Pro Ile Ser ‘Ala Phe Ala Ay G@n Leu u Mt 180
Led 86ul Argd%id0s20G5A03A248s RGT/ LAZQ04/RD LA . Loy, Leu

Pro Arg His Ser Thr Tyr His Ile Asp Asp Met "Arg Leu

Ser 198 200 205 Ser A Ay Lys An llwslle Ile Thr
hr. Met Met Ay Thr Ala 210 215220 Ile Asn Pro

_AlaT
Sewgpélef Bife V& I\t lashiepThr Alla RenMat ae€l GLyGryr Alg
225,230 235 240 Hig Thr Pro Gy Thr Arg Lei 245 (SEQ
I D KIQS?) An ani no%4Ri d resi due conp?? sgs the Igrou.|to ;
Oy ' 1no__acjd residue is |ocate
Ilei- ?ﬁ?ﬁgri{% i n“ﬁ%ﬁ’%?ﬁ‘e‘?@%@ PFRSHGUBST S1p Silmefil P&
.22sthe correspondiqig ami no aci d NH2CRLR2- COOH, wherein

Rl and R2 are substituents subténded at the central

Hisc@hbdmwo gflyt Iteramdgnaed@ci d to conpri se the rerm! nder of
" the amino acid, by loss of HHOto forman am de or a

peptide bon@4®ith ot helseammeoacids, one at the

nitrogen and one at the carboxylic acid carbonyl. An

ani nofddminoesidivesidae compribés thegmupuN\A}ﬁCRﬁRpﬁpﬁ ivelRn the amino
oo ' r ' -CRI R2- ' ich the

| am(pcg%%lﬁ‘féilégﬁgon%g%mngén paerﬁe?_gég'bgﬂﬁl wwrihe dpoforrpd from the
cortgspondingc ard ine siciill NHACRIR,-Ce@H,d Shefdih Y B4 3¢ gret ﬁ%bstituents

[ at the C.termnus of a peptide conprises _
S“bt:‘;"‘? o%’ﬂatf TG s SRkeTbeRNY fh¢ appine Roidin compriseiye mernainderndelts amino

acidpyy Qosﬁ%@!Hz@ tP e M 5:%1&%@%@%%& %{.hdotﬁeersai.ﬁ%%g aic1 s, one at
the ;fgr%ggr? grt)cll g%e at the carboxylic acid carbonyl. An amino acid residue at the N-
terminus of a peptide.éomprises the group NH,-CR;R,-CO- in which the carbonyl is
“bonded by a peﬁtide bond with another amino acid residue in the peptide. An amino acid
residue at the C-texminus of a peptide comprises the group -NH-CR;R,-COOH in which
the nitrogen is bonded by a peptide bond with another amino acid residue in the peptide.

| Amino acid residués that can be present in peptide and protein sequences of
this invention are sometimes referred to as threé letter codes or single letter codes
commonly used in the art, which codes comprise: glyc;ine as Gly or G; alanine as Ala or
A; valine as Val or V; leucir_le as Leu or L; isoleucine as Ile or .I; methionine as Met or M;
phenylalanine as Phe or F; tryptophan Trp or W; proline as Pro or P; serine as Ser or S;
threonine as Thr or T; cysteine as Cys or C; tyrosine as Tyr or Y; asparagine as Asn or N;
glutamine as GIn or Q; aspartic acid Asp or D; glutamic acid Glu or E; lysine as Lys or
K; arginine as Arg or R; and histidine as His or H. Other amino acids that are not
essential amino acids can be introduced using methods of peptide synthesis known in the
art or by chemical modification such as by acylation (such as by reaction of a lysine

epsilon amine group with an active ester comprising a carbonyl group to achieve a bond
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Am no acid residues that can be present in peptide and
rotein sequences of this invention are sonetines

BéP%Y B4t 0 as three letter codes or single |BEFEA2004/001763

codes commonly used in the art, which codes conpri se:

glycine as Gy or G alanine as Ala or A; vali:ne as

Val or V; leucine as Leu or L; isoleucine as Ile or |
betWEénhﬁh@ @Eﬁﬁ)na&nhﬁt axﬂrthé/lcarbBH)ﬂ ryb@%aﬂk%tléﬁ WPB€ fRnafion, urethane

ypt ophan Trp or W proline as Pro or P;” serine as

0“8@#09@ pndsthe 1t1'ﬁfr ©xddrie thespepttide ghair chemivabfunetional @aaupe containing

hy(ﬁ:?p}'{oﬁfcpgﬂeﬂﬁs %ggy% r1 {3 E gﬁq ggtggxi'e a:a Asg/ﬁ)c% may be saturated,

unsgﬂuwtteﬂncﬁ @atln JatbdRWliE; C%rd)uﬁ%l dueh as 4 yfolite ariﬁdeﬁrt@aﬁﬂ%smvely
or R and histi ne as Hs or H Oher am

Ch%ﬂogg'maﬁuclaraé Qternagy SErneHPmaAY 2rawsder asic @emo groups that
iH_th&E esi s known in
B S L G,
acyl ain opcp@sl@sharads prpteigsacdfi diis ofnventiyssi melatlmmﬁl hmnpolar and

hydgérﬂgﬁglc gf/rgs GB%%{?I c\;/o%gg—lss&g Z%Qgpgelg M],gl? CarcP 8nrelat1ve1y

pol&2Ghd G&&&@Hﬂl@%ﬂlﬁS aclletuiBesy dah @oMPEbd 9T, ativneN and dﬁ Kionic and
car bonyl . group), .al kyl ation, urea formation, urethane

hydrophilie; T80 asd Tevidudsiqen qompaigel It end e vhepsin de eathapfiD and E 2

o) hydrophob c
car&& L{%géﬂ(—i eftnlém’%dép g?dtug%ég%% al%gé&{o%n% poro 1'ag yalnlo%c%Roxylate
catlmay abé hyditoph#iceaininouatsdhtesidatechn @mmisetiiin mm}bme)ﬂame epsilon

. grou such as a rollnea to add positively )
prinihys ABERS G L BB 1S A0 AR §° SrhRdAnGr ARy group, H in
whiGl Ok $miazdl8ShitroBh Ren VO P prdtbided i 86 lp%\ﬁ@lco 'ﬂﬂtﬁﬂdazohum :

at. a pH found ina patient with cancer,
catippip Ery@sansiy vhisk eatheonafriset psofonsted mindate groupt | veI y

non- pol ar and hydrophobic am no acid residues can

conprise G A V, L, I, M F, W and P; relatively

pol ar and hydrophlllc amino acid resi.dues can conpri se
Antgmetpstatic pyopeiticsanfia Qhammicewical acrdpoditicht ophptising anfusion protein
ofﬂ%ﬂnqz reS| dues can conprise D and E, wherein in-each of

8 carboxylic acid functional group can be in

deprotonated formas an anionic carboxylate; cationic

and hirdomphigect; aphdimaaitital esigsbs@fonCedmSsiRy b Fesibn ipbotein of
thi ch the aS|ceS|I g_ pri mar no group can be in

1s ﬁ%ﬁ“&ﬂ%ﬁ@a teged, 405 @fﬁ“&?l%\g‘ﬁﬁWie%ﬁrg?ro a tppipg application
such"ﬁ\d bY'a cbRidgmhidazel & cﬁhérrrﬁ&ﬁgd G8RedRAbb LR B%%ﬁv\kﬁ{)ﬁﬂnal to

o provide an imdazolium cationic group, and
or C@éﬁ“%ﬂrﬁ ifirs dumop iroe oraatmal imneefiaafdregtioens .and can inhibit migration of

o BB B OB S BIEPERASR B3k e o e

tumémite thel MBmMh1A10 RE aasitecitt heakhP b2 MvR@EL tibsua! ofCABNAShinhPWhich is

conprising. a f usi on protei n of
functionally related and proximal to the tissue in which the first tumor resides. For

example, a pharmaceutical composition comprising a fusion protein of this invention can
be administered to a kidney tissue proximal to or comprising a kidney tumor a mammal
and can inhibit migration of a metastatic kidney tumor cell from the tumor in the kidney
to healthy tissue in the same kidney in which the first tumor resides. -
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this invention can be adm ni stered, for exanple by
injection or by a topical application such as by a
We389YW4fet hod or ot her nethod as descri bed hREBICA2008/001763
a tissue proximal to or conprising a first tunor in a
mammal in need of treatnent and can inhibit mgration

of a netastatic tunor . cell in the manmal, theturmr
cel | of asdthat bl raoﬁﬁaﬁn%&lﬁcﬁfco %31ft1bf1 Somp ra fuli on protein
the manmmal, to a site in nor ma t| ue o

of thiseinwentioal cathbe hdmmstﬁmdcformxamm bze ligeettbraodby coatingedr other
in.which.the fir.st %unnr r esi des

meth9d a3 Iekt RSP pertin B B SeiE peniBel 14'GR, coBRRIME, 4,673, tumor in 2

marhi@i findel & ferrdht@bnt! Bhd cAnMBIMit AlprAah ofteme@siaié &in®r el in the
to a kldney ti ssue proximal to or conprising a kidney

1 origieptingrfrom msﬁp at megk@tttumm gf thg mammal, to a site

T
rembieefrbmr the tisga®in M&ﬁdh:iths firStltuifor 29@«5@!s03612618ample a pharmaceutical
PCT./.CA2004/00176§,‘Il I n anaqt her_ .aspect g ar naceyti caj
COmPRMEOR; PRSP Fplethgrotetn of it veptien fe gfmimptered to a tissue in
the bRAVEBShAsiAgN ]SinadMoR SHRLE ‘i’nhﬂ‘;l@ mePﬁﬁHﬂP b€a B¥etastitic brain tumor
injection or by coating or other nethod as descri bed
cell yafp dieplthytissues sisenshere dix thedlody sudy asdivieprsplsen gr hangtisse.
t unor [ e eat
s g Rl PRl ey gomosivon
compeising| 3 fusiom prores of &lis umen@cbm@ta pa@icht BiMdedOfttRatient, hﬁetastatxc
first tturmr in the manmal, to a site, .in-.a healt

thy o
migraioned! #i@aligoant BIgE soll s tnrevemigehar inhibited, sand can substantialty
redlfcb' "b?tcbﬂlﬁﬁ:ltéby ERRH ¥enakiod @fgrsecc{n%ag ot QY Eg&?pxtcbéﬁ Wt spread

ich thé first tunor resid or exanpl e,
0fﬂyﬁanwﬁcann¢nnnapab@mp03|t|on conprising a fu3|on
protein of this invention be adnm nistered to a tissue
in the brain conprising a brain tunor, and can
Dennorisirbiién Hizgr atfudon @totainef &fs aiveatibi duch wsBX-07 ckhlreduce cell
motiliyo heal thy tissues el sewhere in the body such as '
liver, spleen or lung tissue. In another aspect, after

adni nirsg tedrapeutief effecBReiod® o€ Wi fHanthade@TPAdohipdsition comprising a
conprising a fusion protein of this invention to. a

fusion, pretsin ¢ th@eﬂlvemlan é?allcheﬁﬁt BAnDazst an iagti-metgatatiq agenpioan be
dem@nSPdted T8N exhid at Ivé‘l pB?Yr?e%@gf 9k ih %hp 'thJ(? grme%g{anal cell

can. substanti 'etely
invasionnassapn Iof ome ssedoradsaayy mhuﬂvmonanﬂ metastpmce\xmrgtatxbheablhty of a

of .malignant _cancer in a.patien
mal BTN B B me AL Bae Bt OB BoydsmdhembpisnBoyden
charfibéB hate BlofipafAentsCHMERIrCBE upp s llb¥ cHit§artments are separated
t herapeutic effectiveness of a phar maceuti ca

by acwepdsane diheceripnti ofi aell migratian isrmeasuredi by pl‘atlng] jagotal number of
cell§ ﬂ%ﬁgﬁbfe@ c()%bca?maent %d%gg.nt g iy fraacr:]t"ion gFth 9 E numglecll Ii]cells that

migrate to the lower compartment. Growth factors can be added to the lower
compartment to enhance cell migration. This model is useful as a model of cancer cell
migration in vivo in a mammal. To test the ability of a pharmaceutical composition

comprising a fusion protein of this invention (such as BA-07 in sterile phosphate buffered
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denonstrated, for exanple quantitatively, by nmeans of

an in vitro two-dinensional cell invasion assay. In
WOrR0¥08assay, inhibition of netastatic nmi gr BRET/GA2004/001763

ability of a malignant cell can be neasured through

the use of purchased Boyden chanbers. Boyden chanbers

have 2 conpartnents, wherein the upper and | ower

salienthay §s MBRAbHC 3i€h DR G £ %aéxga\{%@ tég}Bglt%lk ﬁgﬁgatitggfbatﬁﬁ&%p Gells, the

of cell mgration is neasur
compefpern eamprsang PAWQ7t isecaddpp et differpatr tavacdntratios of BA-07 to the

cuf Rt PR B8 Fobb ShhBinBiend s oot Bt B hpnPatc ot tha

migale tethaddod: toriphulenR the prERACBIusiof SORANCBimbBlition are
“Thi is useful as a nodel of cancer

com%gntion. 61Ias_}:]mdel > : ] 2l :
Y and fogipated Kl th cogirels in Whichgaaviasion mioteieist attzero concentration,
Thékihbérof@hnde 45| C iJion conprising.a .. .
fusion “prot eir_ EJE%% @E%@%\% ﬁt‘%gﬁ 8?%’8 ﬁnggf:rgggﬂfuiﬂhgugranon I
2 C3RCST ppigenhMbe b atod tivatetlovida cHmpd€tisn QP43 YR48tion. The number of
canFc)%Tée A aQ4/.O%éLC_763 saline that is isotonic with blood
S B it Frefeoh g AEessnes of Abaligt of Awpmpesitien of thés invention
mode rspelts i gratiorCiar thrfden PatBh) i .at, dj .
¢ goncent r,%ti ons. of BA- g% t(t)Q,t?ll(ﬁ)eﬁ n?gtggg’rlﬁlcaedﬁlftg]ﬁl?{l&ﬁw%omposnlon
° HVeRitRpEie fififerencenbetege tthoratist andethe atoatroh exxeimettal cell
i @tdnsSn ' I r_.conmpartrnent jin the
g R lRLs cofl 2 ifechfl e U B B tiom abfh U8, comptete
nhipripncefimigration wift himetastatiolcsll) 10 AMOLE Y4, PR fdrhisty Q’fbnﬁ’ﬁ@(‘)‘ﬁl%itﬂ about
S

o) S Zero,copncentyati The nunber of cancer cel
SO)f, rg?}e rﬁraﬁeléatb@ ﬁ'ﬂné aéc&ﬁtl?)@% @X?}@r“f‘ ﬁé%[, apg aast prederably f_rom about
10074 @5 abolaoi%. A20SARERLNP S BBtobMEYed %vﬂl&gta tﬁ%%?aéoglgrﬁ}c“‘éz%ﬁcle is

a conposition of thi's invention. The nunber o
comparedsWith 4 saepa¢ aromtro] wehinls whishemeyp bef tharsaalei giuthe st @ontrol

hizRTRO&18 Al 5o ti: | such mgration in
i qan(gdéﬁl%gnﬁgefnitm%/\g%ﬂ Lfééfe#r%g%}ég%g@ﬁlga egf(pra%&n ﬁf{?%\umber of
cellg Bugrating inothe coftrohiminusmuatier of cTNemiirhfiey BIGE pRRENRSSF fusion
protEf?l div?cfe'ii%r and, t he.cantr.ol .experinental cell .
m Zr at | onyrgﬁ%g%(_’%cﬁ S GUET34ng é&@?@&opﬁol_ﬁ;}e?mefeWO%\nd can _
r angeThd DitapOlide EkfetivensRNoH eﬁ;?artrﬂg@g\gg:h% bcgﬁ/g&sfition comprising a

ration of a netastatic ce

fusioq %ffé?lab?fythﬁ B en00% (sechabo BA-05D % awmpati-mreekatiabigent can be
dembh DAUfe, 1000 - 75% and nost preferably from
ol e %L)coltc‘;'(%1 t‘g‘éa{'g%ﬂ%%ggﬁ/g R G5, 2REGHRY gge]arnqagf 3Ps@r &g three-

about
dimensiomahcdll mybsiomndss®y. InedtieCdurhi Bsay; AMBRRE oF thbtatatic migration
| e which nmay be the sane as the

s nd_control -vehi

abiliff 58 A mliEman ool Gan beaneaguges) By the phwes fin th telgtive ahlity of a
maligSar@c¥et> Migre kMiodgh b APRIGES SMOh iy hEOHIRELeR o :

cell's m rgri ng i ng?he contro mglnl?alﬁgx%gnber gg?rﬁcoéltlpscell with
a phagmacaytically iapceprble fermuiationoé! thissinventiaqar @ngiridingda Wisitedprotein

£ thin{ cel ) s m ting in.the control)), times

o g NS 85l SLFLA T Tl o At i
throyghathedEATIR IGELEC paRDs hitdrareabRBRI With B @rrier vehicle as a reference
control, the carrier vehicle containing no fusion protein. In one aspect, a fusion protein of
this invention can inhibit migration of a metastatic tumor cell in a tissue matrix model to

produce an inhibitory change as a reduction in rate of migration of the céll or as a
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fusion protein of this invention (such as BA-05) as an
WO beos/sBjagt ati ¢ agent can be denonstrated at Il(ﬁ?a{2004/001763
qualitatively and in one aspect by nmeans of an in _
vitro three- dinensional cell invasion assay. In one
such assay, inhibition of nmetastatic mgration

a mal ifqn,ant cell can be neasured by the

re@bi i t@/ of .. ) _ '
HARpa fhe distanseqimigrationtsifithe sellgh adimapariognant - cel | t o
m gr at ¢h¢ pigyeh LIM maty i x after. treatment  of
the cell with %ﬁhp%ag I’E{a@%ﬁf‘%"& ﬂfii“‘ﬁEa?ISBt%Bl"éﬁlgnam cell through a
medg! mAtEx iioquhl tdide diffeeeiceon ©EMMIthfb T RidMIOBf a cell in the
' .this i.nv?nt‘ilegf in a carrier vehicle

f
PrE é"?%e?% c ﬁﬁ‘%@r"éﬁv Prasyvetele and the distaman of médratiaroof the cell in the

treatment with the carrier vehicle as
bydhmisignce efimigration ef theehnwolevehinty. Zihe img;ixrecbhfaﬂgés%n be expressed
hi s

, k Npng LD, Qne aspect . a fusion protein of Tt
in BE it Hnd ofhy Bofec R {99/8 (CRRRIRGRhRIoa i Fnigrationt ofmetastatic
celetol abiout aaicussits, pRiferably RER! 1009, 1§ raggtucﬁ)"/afé,nrr%ober preferably from

'bi r%hlitoﬁj,tor change as a reduction in rate o
bt 101 foeqhoud, 75%e and mest\nrefenbly 68G2BUL 100% to about 90%. A 0%
amB&ETY AR, t] i n.the.di stance o -
m gration S?Rfeégs%ee ?%?% égaﬁ?lngehbc ¥ ?So%ﬂmpﬁﬁ%fWQLét $egand control
veldplgnduch may he thi stnanasethe firsricgitedlivehicf a mal i gnant :
cel | throuah.a . ..mdel matrix is equal to the
di f f erencs TR IGER: sompasogof pfiastes of twe fissiareptotdins A and B
of tliie inyeneioRNGEhicH fhfien fisiel ' ehicle and . ,
t he di stance_of mgr atfjiilorg3 _of‘mtﬁc%l(:eq%:cgll1 %la{:}?} oFex mpﬁlggeﬂegm acid
Seagfncs, Sbiht pdIfoyerramipde iin theie mirsetive nodmbirhee Husétaition enhancing
REREEha - i 4 C ivided Dby the.distance of
i grati grf; rg%%hglf%(%n r‘%ﬁgr\‘/’%‘?np&{c&f‘ta e"f 11Q% of HaigkRdion of a

Ve estipiypsseuises by pernd ntB alile edtiveadiBerdnt el bsolute
itign of m tion of a netastatic

Peréeg?a{%glsﬁ%ﬁ gi EQP%% V@%S%/régé‘ ryduehighye ddferensesbanlitas A is
betts) thannBY én Iilﬂﬁf)ﬁfo%bﬂn‘ﬁ?flfeoﬂﬁb s@ﬁﬁuﬁoxﬁ%%?grr g%;geﬁﬁoubﬁja?}?r(y?xpe%r may

and.nost preferably from about 100

change fiom thmpr B@edpdenoeigpahen a first control vehicle is
conpageeu e .rol. .vehicl e which may be

_ _the saneflasakgﬁée}’ ? i ﬁlg{lgc%%?érl%ldvtgﬁi Bvgntion, cagy, gubstantially (100%)

inhipiteastasictmigratiqree = deasobnelyhé 68RInRSE coli, two fusi on
protejns gland B of,  this inventjon, which fusion

pr ot e"h& 4T s &Pty 8 fheigr preReat this invratien gan sebstanitidlly (100%)

inhibitaueneic nsigeRtiRSof ReaRN AP Fed SF thiAS] Lof €SPECti Ve
menbr ane R&net rati on enhancihg sequenceé, may provide
di f f efcifeiud sz tobased oarthagbserodd abitityodf arpthvagive tumor cell to

miofRkd abi f yven tumor cell type causesg, by A and
e R0 ol YEon i netrape VREPCRHITT 0 tn this assay, the
changerin gret ahiléty s fotiffaend QOMebYEI iy &Y, Sath WY RYrrBin Ubil; i
throd alti tWi[ﬁBﬁg[hLLﬂ ences suclﬁygs Ais Dbett g%mlgﬁ%ﬁhté)to migrate
Hgit e M y bBe theabsense ofr weatmentowithypeompositionrof this
invehi$I€ 206 H¥RY% a differing metastatic invasiveness are evaluated by exposure to a

concentration or dose range of a fusion protein of this invention from 0.1 pg/ml to 100

pg/ml. A preferred concentration range is about 0.0001 micrograms of fusion protein per
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change fromtunor type to tunor type. In one aspect, a

wWolsiosese4pt ei n of this invention can substant ipghdya2004/001763
(1009% inhibit netastatic mgration of at |east one

type of tunmor cell.  -In another aspect, a fusion
protein of this invention can substantially (100%

Fnhi bi.t netastatic mgrati of at |east two types of
cx st G G aisfus o a0 stz scies owec setimeiecp! tssue.
abi | i t yigkigamvi measi yeDt ek ; ) fi-%tde g
an artifi C|gal basenent n}g%élgne j( &A@Fﬁf@g pa{sp{r?géjthﬁigmbram
Prepasaiipn. exteactashizory EHSN niouee sdedma,  tomorliidH erBOM praras! Its major
_ I pes...each wi.ith a differin bility to migrate )
coffpoheiek ¥ domiitivg bt hemrean Suliie arestod et s entactin. At
rovint tmip £t 0F2) BID | MatrigkIThaitrid BYBRHHIES toagﬁ)ljlgt@é;gﬁg%ically active

differi r]gl metastati c_invasiveness are ev
main Feaheral whigh campd@in mammstian celtidardasamape meintaare, sherein cells

§ in:of-this i Lon.fromO.1 tal to.,100 )
°agb8f?ﬁéq Hggb&r{?g?rng%ﬁg%%%gln R RO %‘ﬂ’ﬂﬂ}c’?"@ a\\éﬁtﬁ‘tgelm Matrix can
provi¢O0i. physivlogicaly mlevhusionnirpiraéiti forpefudies4oMRell morphology,
bid 951 @%@%PCTZ 004/,001763 cubic centineter (cc)

1OTHC DRI EUOTHRF 1RY 3510 ABGECISSKPIESHPR cent i net er

of tissue. Matrigel TM Matri x (BD Bi osciences) is a -

sol ubul i zed basenent nenbrane preparation extracted

from EHS npuse sarcoma, a tunor rich in ECMproteins. .
In}?‘{f’é{oﬁé?fq%ngl%ﬁﬁ%ﬁbhﬁé?héﬂéaqeam%icnmpgsitiblag@npﬂis\ilng a fusion protein
of Hipiav antien Fuclt as BA-06 eanyl ifsceffst ompapilkary-dike ontubAte stiuommes.

tenperature, BD Matrigel TM Matri x pol ynerizes to

pr oduck Bn®ReRsict A pRarmetéutisal ernpasitiomadoaiiraingwhifiesiore pfotein of

o [ lJ ul ar basenment nmenbrane, erein
o G LS ARSI, AEIRLANE MEL o e
_maﬁ';IOdoascl(nheﬁriHerl:’ﬂsereiNlhﬁ)ri @i@bu@%%hﬁﬁlxtoc@?cor@ﬁ&\ﬁ a @rs’cf tumor in a
i. ol_ogi, c rel evant envi.ronnent for studies o _
m"%‘%ﬁ‘ lwgﬂ 8?6’55?“3“6 At ﬁ%‘iﬁﬂgﬁvt t%ﬁr?é?qe&w?f SREsRestolor metastatic
turhGVeHli @R, gréis! of ARRLXBIE §S KRN mahiMM] Pidel @fhoPlcell or group of cells

.angi ogenesi s by a pharmaceutical conposition
origigaig oy asite i the fisstdumion in tfe manmal, v erdifedn healthy asnormal
BA- Ao et : illary-like or tubul e . :
tlss?te roggtlﬁr €s. It“frslwgirlc;ia1 lgsﬁﬁrgcglto,lclglg’_' ﬁﬂ%?%ﬂéaqu@?l to t_ﬂe tissue in which
thecfostposndr @riden Nfuriexam@leq afphaificeptied @bMp&itior B(brﬁprising a fusion
i nvepti.on cap be adm ni stered, for exanple by
profqitl ki3 inVEAtRY cants FABImSCred hoot Kidaey Kestle Repximal to or comprising
a KilBSGthBRA IRIa8IHall Sdecahl BA ' A -
. a f|9.r st tunor in a mnﬁaa%?[nﬁ%%% Of rg%é{;%regl%%{gé)rf]& thdhastatic
kidgeyntupmen ealt fromethsrtomes én e kidyéyoiekmaithg tisfuedn the same kidney in
S [ r.cell or group:of tunor cells in the
-Whﬁﬁg#n%aﬁg&tnﬁ%oiﬁg@f”s‘cel | or group of cells originating

from dnsinothedfaspdre, 4 phidiinabeliRe] édpdiRioRBH M risideCa fusion protein
%lit,e i n_ healthy or nornal o
of this invention can be administered, for example by injection or by coating or other

method as described herein to a tissue proximal to or comprising a first tumor in a
mammal in need of treatment, and can inhibit the process of angiogenesis associated with

growth of a metastatic tumor cell in the mammal, the tumor cell originating from a site at
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tissue of the mammal which is functionally related and

Wb 99650%had O the tissue in which the first tUupycaz004/001763
resi des. For exanple, a pharmaceutical conposition
conprising a fusion protein of this invention can be

adm nistered to a kidney tissue proximal to or

C rising .a kidney tunor a manmal and can i nhi bit .
the %336\“6’8@3@ the manmdlgéhasils 1pfa beakiby 5 mermal tisshe esyrgan in the

i : . _ . . hy. .
A e (AR b4 i 08 06 i e v
tumestegides. Far examplesn ph&pmc?utical mapdmmwohm?ﬂsinﬁ a fusion protein of
Cconposi ti.on ca ising a fusign protein  of this
g AE BER AT AN S P TI S
inhibijt @ filopenékis 6 a GRAstANG B}ﬁiln%ﬁl%f cell&d HQﬂth?stisg@eqs?{léégs?gre in the

herein to a tissue proximl to or conprising a
- body yph gsrindiverspleah of ngsigsieof treat ment, and can
i nhi bit. thesprocess of,_angi egenesi s associated with .
or owt b SUREPEERS, Fhef PAERN oF i @brnserice fromposition
comprising cel fustn @roteini bY thisOMventidd @ af pafient\@ need of treatment,
2005/ 030248 .PC;/ CA2004/0Q1763 the first tunmor in the
ANGIORTRGFLS 3sgociated mth metgstalie farmption apd erayrthiof agnelignant tumor cell
ca®’ BRpreVedtd® orMBAR®lted. NAldnlifisfritit | gl »
frqmrbor rermt% from (tehe%t | ssﬁ% In va?i ghb%(ﬁﬁel%?%%%le composition
compryng redisles prétein ek ainplieyentiophtar anpatettiiaheed of treatment, can

ition conprisi a fusion protein af this )
SuiSESRTY GFODE AARTRTELT 2 PEe ePEA 8o e Rcieied itk formation of
a seoofHals ithi@on ahd &ah Provent ,th@Bpretdindi rOBikY bf malignant cancer in a
angi ogenesis of a netastatic brain tunor cell in
patI‘Fé"gl thy tissues el sewhere in the body such as in

liver,pspls . i : .aspect . after
adm ni strat i?gn&ol}ék‘gﬂlgﬁgﬁn%ggu% %ﬁ%@%ﬁﬁ%‘sﬁ %ﬁagﬁtant i growth of a
first Sipor andgpbaequent gowr of 2ssvond turhorsformatefridmancelloragroup of cells

i |.n need of treatpent.. angiogenesis associated
of 1% 1 bl £ IPSW%??-OMH%%E{B@%S%W ¢fh dhgrmaceutical
cothpigsitiort &omprisiiy Befusioav prjte Of thifhPédtRd- such as BA-07 can be

Admi nistration of a pharmaceutical conposition
eV"é‘ﬂﬁ%‘iﬁf%Pﬁgn YR sYSem peefudifer e studysof angiagehesis inothg growth of a

tuni?! 18Nt bytdds @nipisieC@liRton SFhdofdlst &% ;8! Aglg Jresgnce of an

reduce or conpl etely prevent angi 0ogenesi $ asso
extygict pf baeerhentrmeinbrane f(Madrigdl dndhe expetimentalinsbsedation conditions,

Ve he, spread, and roat] Qf malignhant cancer in |
capgﬁa?%-zlﬁk%esﬁu:cmﬁgs ! a\:lu})lglﬁs Wow&{x,ﬁ&lgbalg}%%egg:p% 0'_2391008 vessel capillary
formagorocan bs viewed indePs hié¥osdope ITEMmRivorPefrdct bEh fEéiGEPgrotein of

.and subsequent _growt h of a second tunor forned from

thigiventigm sudy,as BA-@pndhe progress ofjangiogenssisroriyn the formation of a
i L T R R p————
assprigit@i angibgenbiis danvienobssivadidl fsloRind thee ddafifearance of tubular
structures in a Matrigel assay.

In a Matrigel assay, Matrigel (about 12.5 mg/mL) is thawed at about 4°C. The
matrix (about 50 uL) is added to each well of a 96 well plate and allowed to solidify 'for

about 10 min at about 37°C. The wells containing solid Matrigel are incubated for about
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evaluated in an in vitro systemuseful for the st udy

wb 2003gBegenesi s in the growh of a tunor, i.epgr/@A2004/001763
system conprising cultivation of endotheli aI cells in

the presence of an extract of basenent nenbrane
(Matrigel). In the experinmental observation

lary-1ike stru r ul es
36;1(8?12}?)8? gtfﬁg)'\fE(? %sz}\;n atl S é%r}]cggﬁgtlo& org &g ?é,,@ég &ellscResiwell When the
cellp rrensdiened; atedian vé fn@sied REE fepladdt HyOS&ER El?eduﬂ? @upplemented with
nhi bi t Xé%ffeCt of ‘a fusion protein of th
2 RlnpioGit S ehis asvemonsueas RA-pH oui st at 37 °C for about 6 to
ubu
abB{198 BIRRS Vo8l wlls tal%emt;%e dbvﬁﬂ rrﬁ?duérﬁ g h’g aﬁ?‘é’%eeglf growth,

capi |l lary network or on I'STu

tllbﬁ formgties scapf ueummhaezisdjy aheebsabig) Ctﬂerfﬁlslécaﬁt?[b bgoout 50X
foll ow di sappear ance of tub

DRl Ofkn T

dghification,, .Fhe re&atm is38| e&g@ay X,| gf E@nwgicpgjgp&saggwd caplllary
Madrki ciRbrveabiodh o Qoo

nematrrl e Hlté g %\E;;’tlc?fgéf}- h ta%é]igl\ggﬁco% o?k?mfl cgmggsmg % fusion

profemy xpphthss mvantign camcht quansﬁbd usihy Noothernalixdipbe ddFvr8 according

C. The wells containing solid Matrigel are
mc‘fu?%&a%%e‘& or about 56 WD 2005/ 030248

PCT/ CAPRE4 £:00:1 7 63picAO0MAtripeWVatda &imes! kot @(’am%}
entration of about 11—[5g 000 ge s per wel erelatw& to the

effg%‘ﬁ & Bramagpicakicomrasition Q@m@m@smrot@m dnsrgdatbgt as BA-05
oA TR RRRL REROLE e L T ARG Pl . i
datgishew that e natyourk femimsionsyasGohibited byvepprexiatately N18UbBta86ut 20%

i um.alkone, . To an ze t rowth, . .tube
m&ortﬁgrf? (gslﬁ' %qéink matlgﬂa‘fqr@g nﬁy}‘sﬁ‘fé'gb%lédgﬁl infyibitipy produced by a
corercd npkleiclea idteid 02ero MBMIHifibiE FirbPides 10-5h% r@-h?&ﬂ VehilE8ffect on
l. enﬁgﬁh Yx, .of an angl ogenesi s-derived

angiagShSFI G v SBhHGed nb Ui thigher oflosgs mfalﬁmwe uﬂtrot@ml and by
refPAE bt AP fRugl of .th
P nventi o%pﬂggn beEgﬁégﬂtg?‘?‘PeBJd@ Sglrﬂ)ﬁl ophggﬁtgdrnn ??eﬁlﬁéo Matrigel
software according to the instructions. Data from a
typi cal Matrigel assay experinment, for exanple
relating to the effect of a pharmaceutica
conmposition conprising a fusion protein designated as
BA-05 on length of an angi ogenesi s-derived capillary
network are sunmari-zed in Table 1. These data show
that the network formation was inhibited by
approximately 13%to about 20% under the dose and
formul ati on conditions used versus the inhibition
produced by a control vehicle wherein zero inhibition
provi des 100 % growth. This effect on angi ogenesis
can be enhanced by using hi gher doses of fusion
protein and by preincubation of the HUVEC cells with
~ BA-05 prior to addition of the cells to Matrigel.
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57 WD 2005/ 030248 PCT/ CA2004/ 001763 Table 1

wa\ndososngs ogenesi s effect of a pharmaceutical perica2004/001763
conmposi tion conprising a fusion protein, BA-05 on

the nean length of a capillary network in a Matrigel
matrix assay Mean length of a capillary Relative nmean

l ength of a Relative nean | th of a network.

associated with capillary k produced capillary

n@n@iﬂ‘gl&ﬁﬂf@dﬁ%@fec@@ﬂé Eﬁﬁﬁ'deﬁtxbﬂ c'bpﬁ) fon Tofit Ps %ﬁaa fusion
Viotdih, BA DS, B8 HE KREAG 0? acc?iﬁ lfa?% Pg orﬂa% 2 grlgﬂl matrix

conposli tion conpri st ng fusi o

concentratlon of 10 mcrogr% per milliter Yl 100
2100782 vo 100867 Tunpr cel |

Q

Mo%t e g%xl ?ff" & zml]aﬁ{yc qlv} 'E?F‘lﬁﬂ'%]? ahteut  Relative mean length of a
WEOS?SF‘?‘HPFC onpithdica X%%W@ﬁk mpdicedl n| edpilidry setwork produced
angiegenfsison, such as %wmrmsﬁamhmm | hathe ardsersieffia
protein of this inyentiteh, such as BA- O phatmaceuticil@dinposition
mul ti pl e aspects of| the phenotypes of - nhtargptaitig £ Qlsloh protein,
can be shown by noni toring tritiated tpPBALEK, R€a concentration

i ncorporation in proliferating and grow GQI(Pﬁkérégrams per
wherein tritiated |thym dine added to cellyifd! ture

(¥a)

medi umy$ t(akKen i ngo the Cel{g), and becpnes pat lg&l
the thymdine triphosphate pool thereih which i Used

by eachYZell to sy thesize ONA.  Tritiated thym ggpe

nnnnn + 1. Nnear pnr at ar~| |nfn DN

|y
UCbUIIC UVC!.I CllL T _y } TTCOH
rracrormDY%cul es in each of tWQ. cells. In cells $hat

are not grow ng or Tn celrs that are underyoi ng death

ublor cBIP AR/ IFeratio Yo\ Iarmbh H:aeftc%gl LyaL dhne Jios sion
;&m@; {gi?v‘fg praion Xot gg’%e nbeplibt Sehobilifh Shfirikine 5 fu

he ce |urhupon yS|s of the ceII Tritiated

t hym %Qﬁohﬁfa@foﬂ%@% %%Sﬁﬁlg%rotg%f or ﬁ'us mvenF %over atshl?é -07, can

neasur enent of the effect usi-on pro
affeeirewitiplo mspecth of e IBFQnGﬁS'pemof:mh]hgrgnDMh cafi ®kIshown by monitoring
cell stasis, cell. death. Cell lines In

], PhBaint meprRaici, i ot Bstiog g HEPHAA aplls, Wherein tritiated
thyasdipe iadécd elald cengemediual is taRashtChk celil Bd BESmes part of the

thymidine triphosphate pool therein which is used by each cell to synthesize DNA.
Tritiated thymidine becomes covalently incorporated into DNA macromolecules in each
of the cells. In cells that are not growing or in cells that are undergoing death by
apoptosis or by mnecrosis, tritiated thymidine is either not taken up into the cell or is
released into the cell medium upon lysis of the cell. Tritiated thymidine incorporation can
be used as an overall measurement of the effect of a fusion protein of this invention such
as BA-07 on cell growth, cell division, cell stasis, and cell death. Cell lines in which BA-
07 induces a decrease in 3H-thymidin comprise: human endometrial cancer cell line HEC
1B, human colorectal cancer cell line CaCo2, human melanoma cancer cell line SK-
MEL-2, and human CNS cancer cell line A-172.

Data in Table 2 illustrate the effects of changes in dosage amounts of a
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1B, human col orectal cancer cell |ine CaCo2, human
wetoasiosmgscancer cell |ine SK- MEL-2, and humapc@N@a2004/001763
cancer cell line A-172. Data in Table 2 illustrate the
effects of changes in dosage amobunts of a 58 WO

2005/ 030248 PCT/ CA2004/ 001763 conposition conpri sing

. . t , .. N . 3

coghtt e Ak T ER BB By aompnrd o ca

.of clghb@prcsehtatllve ﬂnﬁmaﬁ rRafider iceAtliRgs bRYRIiAdED ﬁuy'rrﬁ&i% IQﬁ’Jo?ﬁdr&an into
man cancer cell i nes:

h
the n@g }%‘tmaeékg cL im IR EC WoCFeo- 250 BIEL- Q@H@SO MﬁEV SW480, 2938,
07 adm
G e S 0o TR Pk A O i Btk AR Sl e oot 1
nu¢rogratss \per ipilhliter tyateous lpemcmgré;mé %)érex_?ﬂg}iteﬁg@ HREou5 80 micrograms
r mlliliter (ug/m abl e esponse
perd%@éﬂ%fe%ﬁﬁ tunor cell lines with respect to
adm nistration of a fusion protein, BA-07, as
nmeasured by i-ncorporation of tritiated thym di ne Dose

of BA-07 in mcrograms per mlliliter Human Cancer
Cell Line 50 10 1 % gr owt h_ﬂm‘_.t_he presence of a fu3| on

wlbeafé dafaiThinifh | 'H?g 3&1@5 Qs % i °f Yor oFa fusion

Sic e ?‘“3?9*38"3*'% Hle%%%re ap 51 e ébymﬂgge

t IICDC, htrar—tuorpr—eeH—inres—exhi bit rpr‘luppd cel |

proliferation in the pre&%‘?ﬁ@é’ @F"*Pﬂ@%?@ﬁmgmlﬂéﬂhhter

HuinCzndth ©¥f I1iRE PErcentsy of grpwi cggparedto = g
control valuye of 100% Tunor cel I'i nes can bd di vi ded

into three separate g’/tégmpﬂn ifnihe bkesreﬁﬁpﬂcﬁlsdn@rotetu{ﬂefaﬂu@to@atmthe
thym di ne incorporgtion A cogggg%etofaveg% Gl?neasﬁwﬂmis .

I W LIVZ=Ya) i WaYa rnrmrl sigg fusion pro

=g

pronolF&e® effect dn cel | prolifprati on3in the HEC BB
celT Igaee2 Which 1[S an epdonmetr[al cagginoma cett—7;

; tth—an—-rhigition—of prollferation relgted to

a 50°%<i'5nﬁ Hitory cdncentrition () C50) & Iess |than £3
ug/mL. In addition to the inhibition, thereis a
dose- Ite spanarexbitedly @ﬁsemarggsltmelmﬂhﬂ b6y 8Ll Uies exhibit

entration of BA-
reduceg cgli prolg1 eration in the presence of the fusion protein.. Table 2 shows the percent

of growth compared to a control value of 100%.

Tumor cell lines can be divided into three separate groups with respect to
tritiated .thymjdine incorporation A composition of this invention comprising fusion
protein BA:07 exhibits a pronounced effect on cell proliferation in the HEC 1B cell line,
which is an endometrial carcinoma cell line, with an inhibition of proliferation related to

‘a 50% inhibitory concentration (ICso) of less than 1 ug/mL. In addition to the inhibition,
there is a dose-response effect of increasing inhibition at the higher concentration of BA-
07.

In Caco 2 and SK-MEL-1 cell lines, shown in Table 2, a fusion protein

exhibits a strong inhibitory effect on cell proliferation as evidenced by lower level of
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In Caco 2 and SK-MEL-1 cell lines, shown in Table 2, a
waisjosmspipt ei n  exhibits a strong inhibitory eidmaei 004001763
cell proliferation as evidenced by | ower |evel of 59

WO 2005/ 030248 PCT/ CA2004/ 001763 tritiated thym dine

i ncorporation into the cells of each cell |ine.

. LAk used..in. thi.s dj,sclLosure, ADP adeni ne
tnf\?%&‘&ggéﬁn%gﬁ %%ré%rﬁH%?gl ° lm.{'e?qc SR #)%e culture

col | ecAbbrreviididas usedl i6 XKk dRBRE@ease; C3 exoenzyme; C3

transferase FBS Fetal bovine serum HEPES HEPES buf f er

MPANBR ri x et al | opdenias diaseleptids pliosphatmani de adeni ne

di nucl eotide NCI.. National Cancer Institute PBS

phogyit e buff er ed fathidan TypBBukstelcanbigdam ne B TCA
trichloroacetic acid The invention is further

il ed in vari nbaodi ment.s and as ts by the
f ol ??vg@ﬁ% non- | i mtﬁeé“’g% Pe CISRempAYE '%%éweférase

met hod useful to prepare a fusion protein according to
t hi £€BPnvention To J@Eﬁbh@mgsm met hod useful to
prepare a fusion protein of this invention, an
exalBPESOf an ant eMERESIhgfegequence added to the
C-termnus of the C3 polypeptide is used. The DNA
sequevipe to be add .0 the C-term nus can be any DNA
sequence that Wil art}elgllﬂettﬁ}oﬁméal&f’ﬁ on of at |east one
am acid to the C.term nus of C3 polypeptide. The -
st oPddon at the Bicolingmige aderinepinuclaetidse r epl aced
with an EcoRl site by polynerase chain reaction (PCR)
usi N§lt he priners BlaGéval ThacdrTastA@e ATT GAT AGC TGT
60 WD 2005/ 030248 PCT/ CA2004/001763 GCC 3' (SEQ ID

NO d 5 GGT “CA AMA 3" (SEQ I D
PBY, o or iy Phei o

NO 2). The PCR ptro -cloned into a

pSTgkﬂe- 1 vector (Is\llﬁ}zoar\ oeahlill;@%l son,

TCA trichloroacetic aéid

The invention is further illustrated in various embodiments and aspects by the

following non-limiting examples.

Example 1
General method useful to prepare a fusion protein according to this invention

To demonstrate a method useful to prepare a fusion protein of this invention,
an example of an antennapedia sequence added to the C-terminus of the C3 polypeptide
is used. The DNA sequence to be added to the C-terminus can be any DNA sequence that
will result in addition of at least one amino acid to the C-terminus of C3 polypeptide. The
stop codon at the 3’ end of the DNA can be replaced with an EcoR1 site by polymerase
chain reaction (PCR) using the primers 5’GAA TTC TTT AGG ATT GAT AGC TGT
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W sconsin), then cloned into a pGEX-4T (Amersham
wBoaswismags, Baie d Ufe, Quebec) vector usingt@esdvodoo1763
and Not | restriction site. This vector can be calle

pCGEX- 4T/ C3 and provides a general mat hod to prepare a
fusion protein of this invention. ant ennapedi a

GELA IO RO %3%@’5%@@@&@5 ST GE ApRkASH (SEQ ID NO:

2)v@he @PCRC prochich icard bk Reba1mea naped| e
Wi Bl och- Ggllego (1993) 120: 485- gsmﬁfa&;ﬁd(}% oNovagen, Madison,

Wispousn), the: clqremlzmtomm@By{ -4E (Wokshad Binscenees BEB! d'@Jrfe} Quebec)

t CGEX- 4T/ C3,
Vol ik Bl ARl R on itialecior ce Baally pOEX-4TIC3
angd GRSvAIE8 A Jg@neﬂﬂh'ﬁlﬁhbdittb Oﬁl‘épz% 4 rf@sﬁﬁ”ﬁ@feuplo?stms invention. An

such as ¥ nucl eases pr esent
anfﬁ“‘ﬂ@??ﬂﬁ‘ BRACRE usefd ﬁ%é’% ?1512 yrmesd oh &8 ing$iEX- 4Tr‘C31 ean be created
- byDPR SRAN BIRE PRT-FX QOS] @cﬂﬁﬁmlnk thll ta.%ﬁﬁageﬂltahsggﬁw&ce (Bloch-Gallego

site-directed nutagenesis us
(1993) d 3 A85e492; cdwd manmsa(mngzesga aoae‘su oexo) QNAcIoae BIE 8 pSTBlue-

d t 4 b dt
 SPEEER 50 ) e TR i B s b a1

Sab ot expin; HEE XYAL/BAL 1. Qe bisiBu lafi € fNifie |
purifi edcﬁby standard net hggls 1susc me tgg%fﬁﬁaﬂ?lﬁesequeme such as

emp yé‘?ﬁa?‘ﬁé‘?@ﬁﬁy’rﬁﬁntsmaﬂmld meghapﬂ]ynz;mdsghat result in new

t C e to s char
Dl‘gﬁf?zi&gin&% %’s %ﬁa&%r 3fra ogr%ﬁﬁgp t% %g“g‘i"r“e#@ B‘%}’t%ge?'ésqs difipe two
sywhéter OIMh'Ot@ndéS mmmfﬁmg ﬂhg rdleﬁltéiHDNm seciﬂéﬁc@[r%ﬁidli@ted into the

tgd in ,assays for. abi it ermeate cells
Pﬁ?@‘f{ﬁé 1% SPBibg Ralsed & pEdugempye] é@éﬁqve@peq thet When expressed in
an appropiiste %9st@ﬂ1t1ﬂfg@@ezﬁo@ﬂﬁ th&Ghh Y)'e?ﬁasm %Eﬁ&ﬁﬁ%@ethods such as

_ fanal ysis can be perforned on the sequences
affinity; C%‘P@&E&‘Eapl?)és%o ﬁ@@@arée@hrematdgmphwhamngafmémods such as ion

ex%ﬁ%{o\ @%&&fﬁ@% ¥ ?%gg sﬁ%%h?s%n ¢ ogxag) Z‘H ?>§eparate by size, and

othgr gfe@itqded)fqummqmnﬁradtlm OMHed@®tensD bRt R5t8d if Rddayk SoA ability to
.on of thjs invention. An exanple of

perg{e FIF(, em}cg géos Io o5 AE ﬁest?cg INy38§RYSetpr FS]E%@MIFB(AWO@W%QC Rho
activDyl\m\TA@equEﬁ& 4WablsRi daf be eltf&%‘i&ir &?ﬁ@gldsﬂly@%qhg e %produce

prepared from bacteria extracts, or t

| res??ﬁ’é%?@“%f thag thab ph &t Cx@@mifﬁijl@@seagb Qonmam‘doamtaomrpl pGEX-
I A t] f_achost cell h al.

ATRETRLRR Gl IO DR B Rnip R Bl echnsnahg Pettides d protein

thatds aoprBiRe@d-congditiog dBs i@ iemt An Wkadiplddf a C3-like fust)oln protein

is RuPL GRS Tt LSBT o0s 0a0zas o o
PCT/ C@%Q%/o@@ﬂg@? th AR Einderdd kﬁ%%?%e%eﬁ’ire@ 035 12 %kerial cell

protein, BA-O
extracts, or throu gh the use of recombinant techniques by transformation, transfection, or

infection of a host cell with all or part of a fusion protein-encoding DNA fragment such
as a BA-05-encoding DNA fragment) with an antennapedia-derived transport sequence in

a suitable expression vehicle.
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The net hod of exanple 1 can be used to prepare a

W@lg@ogm;;@ng)t ei n desi gnat ed BA-05, which fusi orbd’lr/@}.ﬁ)'oﬂooncs
contai ns an am no acid sequence. BA-05 is the nane

given to the protein nmade by ligating a cDNA encodi ng

C3 to a cDNA encoding a fusogenic 19-ner peptide. An
exanple of a C3-like fusi r?teln i s denoted :

pGEX- 4T/ BA- 05 ( EQID V\O%MIS C3-1i ke fusion

protein is prepafERRIHioNIof afitsipmpretets BAES t o

mani pul ate the antennapedia DNA into the pGEX4T/C3

DNA.  TvRigtr¥etRbd BPERanfe 1 Jgﬁ L& P%ggrt el H%lr%l protein des1gnated

expressed and are purifie escr
Wuwa&mmmn(mnt@nsmuammaummasseqaam BALDS & .the name given

ns_ar.e exam ned for-ability
fo %p&ﬁéalgt%%get hﬁﬁe’\lﬁ"@% 349 8RN} sneqdirg a Tusogenic
19imergtepitiatei ng Rho to a greater extent, as neasured by

increased neurite outgrowth conpared to vehicle

cont r ofATGT¥2ERiE PR C3dq@tfa¥1hh oreéeis-is demsédkp@GRE-4TASA)05 (SEQ ID
N@nBoj.ein are subjected to further analysis. The

products of this process can include proteins such as

BA- 14, Thisf¢blike ﬁlsmt&slm‘otehed prépatéda?q}gﬁeﬁﬁéihod &’éé@ﬁﬂlgédeco n¥nipulate
n S .pro t.ne cloning net od
the\n/\zﬁ'wc Efpe oﬁl\% ﬁge pg’é&“&é‘ﬁ% Wﬁpgﬂqné‘é 05 rore ag3-like fusion

prdmhsa@u:é &K preetedNindane fiei 4
Bi ‘héﬂ‘ assaysp different It’qﬁ{ar;3 thsgdésgrsﬁg%ﬁb% tg?a\‘nlﬁﬁx%f (Amersham

decet-eBaie | Wier Québec). chheatwany modtei arerbxarhu&dqbr ability to
f .on prot.eins n contain a
R PHERD R B0 BN 0y B RS TLM S,

megargsbylyy ihereaieduseutite tgioheh nenkRge® B! o3ede c@ﬁ?rﬂp ¢ control
BA-07 The met hod

ati.on fusion protein
glugzﬁ‘thlgﬁ%%{%“sfer@%{qg ) pERtging 363 ﬁ‘#@?ﬁé‘?detomw anahyistshThe products of
thi pricasNeah hﬁclua@gk&wna %u% s waagl @%%{@ ﬁ,}b'}{ﬁ inYBE general

Ar Val Asp Leu Asn Al a
e, rnew ﬁglq()prggemq_grgdmed bythe Stmmi@meﬂﬂmd Which @dion proteins

q I 2 VWD 2005/ 030248 -

can f 8%28%—?%%%6% n%ﬁ%@\@gr \;5:81g gncgfcélvwdn 1aagtivafion bioassays
dlﬁ'gqnt Tlyan thes flsjen Poteifd BAL@UmSREuleYs &@ferend From 40cdhfrol of non-
fusion protein C3 protein. New fusion proteins can contain a C3 amino acid sequence, but

will be altered at the carboxyl terminus due to the method employed.

Example 3
Preparatlon of a fusion protein, BA-07

The method of example 1 can be used to prepare BA-07, Wthh contains the
~ following amino acid sequence:

Met Ser Arg Val Asp Leu Gln Ala Cys Asn Ala Tyr Ser Ile Asn.Gln.
1 S 10 15
Lys Ala Tyr Ser Asn Thr Tyr Gln Glu Phe Thr Asn Ile Asp Gln Ala
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GQu Lys u Ala Ile Val Ser Tyr Thr Lys Ser Ala Ser
v@mods};@omn 50 55 60 Gy Lys Leu Arg A n AsnpdgyEaifshdioo1rss
Val Ile Asn Gy Phe Pro Ser Asn 65 70 75 80 Leu lle
Lys G n Val GQu Leu Leu Asp Lys Ser Phe Asn Lys Met
Lys 85 90 95 Thr Pro Qu Asnllol5e1ll/gt GL;UTEI;egALgPSey
' o Ala Tyr Leu

-éSp ﬁﬁ %?r Leu L)éu Asn S(le%oAsn dy Thr 11€%sn 115

L-‘ffzglal%!’ s ATRrAIA GLPFET GYF Lys Tak Slyyselsar Liys Phe
Leu Asa Lys Asp Arg 13Qol35 \1/4|0 Leu Gly_rb;l]'gr ?4% I%E)

T u _ er n

Gllilggy%%(ﬁ)u A}Iga%g yda%\rgy PW}% ?’I’Se%?ﬁ rSEy§erPl‘?éu L5'S Ren
A® Lys Ay Ser Lys55165 170 175 Al@ody Tyr Ile Asp

- G1Priysl beu Sey Ala Bher AN 1@ va1GTe W8N @ Ul o 180 %\5315

65190 Leu Leu Pro Arg His Ser Thr 7Tyr is Ile Asp p
Met. Arg Leu Ser 195 200 205 Ser 'Asp Gy Lys A n #e

Lefl) B9 B8 e Yeh CRHrLveLewdispGws Fhr bhbaAsi210s MeE 220
Ile Asn Pro &ys d u Phe Val OIV@JH_As%Prg Alféy h'rNng

2 4 I S r Pro

Thﬁe%o%%u %ES%QI %%%ﬁés%% E%\é BARYAFIEPR B Al dVgne® t o
transfer *8he series of reddfbi nant constrates (BA-05)

6l ity €he PpETEDA Avectiar LéNavagah sdbdksai, W.SGensid)

to crepfe BA- 07 proteif, when expressed in an
appropriate expression system Upper pr r: 5

WAt iyt it Gy leartieghet Adadgivegies tgu Fsn( Beq 2D NG,
38pPoLower primer: 535 cgcggatccattagisctccttcttccacttc

Le3'c16SER R NGr 394 .sef Bamgl, sifeqar ALheg, 3’ Seern%lgfph%eq :
14 D 150 155 160
Ala Gly Arg Proc Ile Ile Thr Lys Phe Lys Val Ala Lys Gly Ser Lys
165 170 _ 175
Ala Gly Tyr Ile Asp Pro Ile Ser Ala DPhe Ala Gly Gln Leu Glu Met
180 185 190
Leu Leu Pro Arg His Ser Thr Tyr His Ile Asp Asp Met Arg Leu Ser
195 200 205
Ser Asp Gly Lys Gln Ile Ile Ile Thr Ala Thr Met Met Gly Thr Ala
210 215 : 220
Ile Asn Pro Lys Glu Phe Val Met Asn Pro Ala Asn Ala Gln Gly Arg
225 230 ' 235 ' 240
His Thr Pro Gly Thr Arg Leu
245 (SEQ ID NO:57)

~ Two PCR primers are designed to transfer one series of recombinant
constructs (BA-05) into the pET-9a vector (Novagen, Madison, Wisconsin) to create BA-
07 protein when expressed in an appropriate expression system: Upper primer: 5'
ggatctggttcegegteatatgtetagagtegacctg 3' (Seq ID  NO: 38) Lower primer: 5'
cgeggatceattagttctecttottceactte 3' (SEQ ID NO: 39). A BamHI site at the 5' end of Seq ID
NO: 39 is ggatccatta; the TGA is replaced by TAAT (atta, in SEQ ID NO: 39).
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NO 39 is ggatccatta; the TGA is replaced by TAAT
W@tdos/03028 SEQ | D NO. 39). 63 WO 2005/ 030248  pCT/CA2004/001763
PCT/ CA2004/ 001763 A program useful to anplify the
product using Pfd pol ynerase conprises: 95C 5 .1
cycle, then 94 C 2" (r)56C 2' (r)70C 2' 10 cycles,

then 9 | d holdat 4C A
a1 RrdEp o sty G BurRof Hins RS akhmamsssomprises:
95@@' 5' Iséycbe, mm9a|°@|m®5a°©e5®v@v¢ PIYh dyand thdh 94 '°1§%e®‘70 °C 3' 30

are digested with BanH -and 'Ndel
cy?]ﬁ ﬁig ‘C{Jﬁf'oﬁs fgﬂlﬁﬁéiﬂrkﬁdﬂameu} eqn héd\mﬁdﬁngjumlﬁydan agarose gel

shgé &:Alfin ﬁ,B?M@{uleﬁ 'DN 2%% F‘é rfj z%n%sv(ﬁct%é é%)aélcg)gsﬁgl wgh bamHI and

el ectrophoresi s an
Ndeh dolewing tlmgmsﬂnmtlom/ @ff rtheg h‘tanwfabﬁréf“(IWAEhEﬁﬁﬁ BioLabs, Beverly,

th f act di r ect
Mg, R S BBRN bl SReseanosionnd & QLARNID M (ingen), and
mcmbhﬂadt fb%ethegabv Gftight Wit 24 DR\ ChARESHHRAIRL (0HKR acturer's

é smal | scal e i nduction and
dirgetignsed by i mmunobl otting of the crude lysates with

asscssud 1o ORMphE AR arEl AR iniisty@eor e lgation

migterq Theloyondsioan rbetcﬁechd&d Ib9Gynal INscutd uﬁdhchbﬁ aE&‘SDfseP&GE 304 can be

uenced for the full Iength of the clone)

assflf‘-‘rds‘ieq%f%‘ﬁ%’fl%lef ting fthe @alqedyqaiswmagm& 2(1’{11153336 -Bni@ DNA is

I Y4
P s b AR ECR e IARAC LRl R VERE R e, by

LiGas, ﬂmlﬁgk’m wlhich the e@tlmtmgdm sreqtlﬁg:yd fok tlé@ﬁﬂﬂgn h of the clone).
constrlc, 19a- BA- 07 are y_subcl onin
the i n‘ge P %tﬁwuc fﬁ)ﬁs ntgﬁh’g PHEBRARGt QL NO:7)
matchedithierthedieticgiETNA s’é@ﬁkﬁké BP Bortrubt (RXIB A8 @ﬂhpz? L‘hfﬁlwglﬂnge in

| and Bj oLab Beverly, MA) according to
theEa? Lﬁ&"eertg tﬁ? FHopingSHA6BY. pET9a pl asmid DNA can be

cl eaved s&%&ﬂi &J}ﬁtrﬁ&nEE'?%z BIEG7. LSl Otﬁlgpear&} b%cﬁomng fs i insert

vect or can urified by agar

froggy ;g@;afa@ho% ite th T9aneastar hyacdeavmeg fhie qﬂIBd donsteuct Weth BamHI

S R, TP ABERS, SR SRR o e

mstDHﬁmhph@EfEaJ plasniill DNA & bbelealPéE Rathee %ﬁin@gengq@@afhe insert

N?‘]e t?lnd maxi_kits. Cl ones can be characteri ze
4 the vegpr %Néé@f‘lt@rp d hyagsrege aelcslemrophotekis. The insert can

o Bt gl Sedsb g Ok b S 0SH gl BB o,
MAgLﬂe(lm@qd deNAs can Bk 2iArDdnep LineS DES algha( SIMAGARNDNA can be
pre;%gd a8 Hg (XHGE& r%pn?tag rma%c%j gt? g I%neesxgarnebseséh%]ac?eynszteg r‘t?y restriction
digestion and DNA sequencing of the insert in both directions (e.g., by BioS&T, Lachine,
Quebec). The construct DNA can be transformed into BL21 (DE3) cells,

BL21(DE3)/pLysS cells (Novagen, Madison, WI) or another suitable expression system.
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WD 2005/ 030248 PCT/ CA2004/ 001763 Exanple 4 CGeneral

webéRMsfes tritiated thym di ne uptake as neasuy (ﬁf/@h004/001763
cell proliferation and wuseful to denonstrate t

fusion protein BA-07 reduces proliferation of cancer
cells 3H Thym di ne incorporation assays Medi um and
cell lines Cell lines are_tested for nycopl asma and
und to be negative prioExgmpled jnitiation of the
GEAl daetheshfox fritiated shymislincuptakie f1s oreat\li€®f calh proliforation and
usefud ta demgnsira te thati fusion B ovEiN B:AHDF  re dueees alolifiet dtiokD6f daBer cells
and 1% HEPES. The line Caco-2 is cultured in E- MEM
suppl enented with 20% FBS, 1% HEPES, 1nmM sodi um
pyruvate and 0.1nM of non-essential am no acid. The
cul tured in MCoy's suppl emented with
1%%@@‘3%8?9}%@5% Y80l umes of 100gl of each 2X
wor ki ng sol ution of fusion protein, positive and

Meditinahé celbliig©l s are plated in triplicate in 96-well
mcrotiter plates containing cells (4 x 103 /100 I),

yi el di final vol.u of 200 |. The plates are
pl acedegl ?%%Sc ot tsstsa o7 mygoplesmecaHigridte Pe aweatbas prior o the

1mﬁﬁﬂon o th@§tuﬁ@utlel5ﬁn&oé%5 %bﬁfne?@f{? frgtf‘d 'I;ll'%)llel? IP@&? 1% is cultured

of tritiated thym dine
in W atppplegmmg@ywthckﬂ% &BY gl L CHRRES. The linedtted-2 8 cultured in

B e venl G AN PRl RS R0y et g B of
non+gssehital aatifmo aO{dﬂ Thé ﬁgé SfKSI;/IﬁILaI @c%@f%&% l\thtE(F]o §1¥Hpqé?§ernted with
10%?@/@ CLEY/ \k&%ﬁEﬁﬁ Zzt o?rat edeclelnlCu ﬁalr \?gst er e( E:I'grrt ec),

and 't hgoluReo 6F9 b@ﬁle(ﬂ“ Cgalrlg C%}EI grgoﬂl%og olg"%{i)sr@n protein, positive and

3Hthym dine I's neasure m cro
veljele ppnirolaaicomlatedim wiplicate pﬁ:@ﬁrWell\%Tqroﬁ’laﬁ kﬁhfdil)c.ontammg cells (4 x

t hat fu5| [ this i t
10 RORREL SRR o A8 VBl PIPLL | FhdoiBles stk Rttt g C Mioubator
withHeALE Mpmdltpbnﬂw% mnt&ﬁ@gh&&u Gamolfs SHRMBatidh, a volume of 20 pl
ofg}otnlto in éhldtatedthyr{ldlne i ncorporationin
| %‘?5’% hypadinelg(IE8Y, IMontygebeanada) icontaiming 1.0 pCi, is
addetl)(@béﬂhr\ﬁelﬁﬁfed!}f fhyefbine C[‘SU}I)IIC?&‘@% q@ﬂ?ﬁfp 6§0tsgé<pqemexﬂe&) with 10%

the cells and becornes part” o
FBE 1 Thmedpratacpoeibatdddnghe smm gtmdmomzesdsmyd ebmle 6a!d further 18

it i ne beco
ho‘%gvérent Fyd ﬁ%c%? atfarnan1 At C%AX‘}%]@ ST %‘1 afjtomated cell
hareestdr (T6Mmtes)) 200 Fhe AB34DrRET. /c%a@q%r%ﬂaﬁ%(cp&f) otfh’?{ thymidine is
cells..In cells that are not growin in cel I%,m
me%ﬁuéedlmil ﬁ‘é‘frﬁ)@l"ﬁ% éﬁlﬁtllwwn counter (Top ount NXT Packard)

Demonstration that a fusion protein of this invention, such as BA-07, can
affect multiple aspects of the phenotypes of malignant cells can be shown by monitoring
tritiated thymidine incorporation in proliferating and growing cells, wherein tritiated
thymidine added to cell culture medium is taken into the cells and becomes part of the
thy@dine triphosphate pool therein which is used by each cell to synthesize DNA.

Tritiated thymidine becomes covalently incorporated into DNA macromolecules in each
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apoptosis or by necrosis, tritiated thymdine is

veo bbdroserag taken up into the cell or is rel eggaucA2bH001763
the cell mediumupon lysis of the cell. Tritiated

t hym di ne incorporation can be used as an overall
measurenent of the effect of a f'usi on protein of this

BA- Q7 Il I
o BLEBHAO U5 g SO0 o200 e v e b
apobto@is &3 by Qécrosidu Grﬁﬁat&i deeii8RsSs 'e‘i‘thglj'h&ht\iﬁ: Bﬁgte thf E;):ell or is

f? rise: human ertdometrial cancer cell
releasrdrintodhesedt medivem npen lysis|of the ged. Ceithated thyuridine incorporation can

.and
oo L8808 RO S lelut O PR B T R Soeion uch
asdiA-OFtom cefl geoatigesl] divislosagh saslUdscel dedth. GQITBH% ffn'v%ch BA-
a fusion protein of this invention, BA-

°7§ ﬁ?«%'ﬁ E'tdE%gasw Hlthymig compise; rw@s@ﬂpmmaécmumu line HEC
1 B; 3Hie&in é‘(%rlec{a'l Q:%ﬁcé? el illtlé @21882 tlit;%qand' nF | nCOT%%ract:ellloﬁne SK-

into the eight human cancer cé€l
MEhc% and h’SKaINEl_NSlQadeIEﬂ@SUmd\mn SWI80, 293S, and

Al72. Fh si.on B adni ni st er ed
r angedﬂgg ]fno f?ol u%tb%ﬁ &3 Cglﬁggeﬁe&n fipsage |amapts of a
comoahWEOﬁﬁﬂﬁingr@ﬂfSﬁﬁBprB@in 53 {Hld HvEﬁiont ® 2089 u&(qjgrﬁglste ed to each
rans, per mlliliter (ug/ni). Exanple 5 f
of ﬁﬁ%ﬁ 6%“?561“358? dumaRanes qsil linghobitritigiad diyrmdgleogmrpsnaaon into
Al [ 0 esse
the QP%hft GRABh Oh&kf ec{%ﬁ"\’h}?és Q¥EHeps %o? Zeskgﬂf@e Eﬁﬂgo MCF7,

cul ture nod grow ng’e
SW‘I"I@ BP3SendeAbl2. hmiiose uf ﬁfmdnq&&tﬁHﬂBAmeﬁxﬂﬁﬁter?dl ranged 50-fold

B S e S b s e i o st 5

mltmg@mmpyeahhnﬂltexa%?/ﬂp resuspended in growth nedi al
consisting of EBM2 (Clonetics), FBS, hydrocortisone,

hFGF, VEGF, R3-1G-1, ascorbic acid, hEG-, GA-1000,
heparin. Matrigel (12.5 ng/nL) is thawed at 4C, and
50 nL of Matrigel is addegd gﬂpﬁ%ch wel | of a 96 vveII

plate,g T

Cells i ﬁ&g?lg%/\éte g)trudrﬁ§§1t 1aahan§m1lF'5‘PF &h aﬂgl‘)&%‘"’é’éo
cells/well are added to each well, and are allowed to

adher elHeoforratipg .nfsnevl idodduséssels pS etudied, inBACBIT , cultfire. model by

srofiy Sndsutidf olfc i Bl SHEHREs B » FHEx oottt Fegrbrane (Matigel,

Hualah omﬂﬂhctatb vgfromdoﬂiielial telrst lEUVE C?Oar@ hRRMEEd from'§ock cultures by
row.h of tubes can be visualized by m croscopy at
AR9 &l 38R 18susgendedainderonh nggiaNooRHgBIZ0GDRBBI-2 (Clonet1cs)

0
FBﬁgW%hgugté?f ymy n[@f\b’r ?{ggfrtg c?’lptblié (éfAt {00e heparin.
Mam@hﬂrMmgbﬁlb hﬁethaawletl at 41C, tdﬂd ShahL iof 8lategesl &y addeliRo each well of

u es tube
a 95 latg, lf?a to so 1c?1 or 10 min. at 37 °C. Cells in growth medium at a
concentration of 15,000 cells/well are added to each well, and are allowed to adhere for 6

hours. The fusion protein, BA-07, is added to the well at about 10 mg/ml, and in other

L")

wells PBS is added as control. The cultures are allowed to grow for a further 6 to 8 hours. -
The growth of tubes can be visualized by microscopy at a magnification of 50X, and the
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formation (see Fig. 3). Exanple 6 General nethod to
wenRRRbeas € the effect of a fusion protein on per/caz004/001763
inhibition of proliferation of cancer cells

Sul f orhodam ne B (SRB) G- ow h-inhibition assay A

sul forhodam ne B (SRB, avail abl e from Ml ecul ar

Pro ein stainin assay for the in vitro
S B Bh 6 el ek 35 cromntfi wsioe st Brligse software,

Tr@ﬁtﬂlenﬁ ubIRaIeens liyy tRIRRitRELIf RS : Jr\?

in vitro antitunor scr eeg? ng a(}r %hafrﬂlﬁ&ﬂsﬁo eﬂl, h?b%o ‘?duces tube
forrpatiogreeeiigds).t o basic amino acids. of cellular

protein and colorinetric evaluation provides an

estimate of total protein mass which is related to

cell nunber. This assay is based on the assunption

that dead cells either |ygxagiplle @ € renoved during the

PG e Reth®d toldeaiodsat tthe¥pfec CHY fushit nﬁ?rokéln B unibition of

colorimetric end poippblifefdifo N-ERETA

overestimate the surviving fraction o ceI | s. Protocol

Suﬂf@fhoﬁ%%ﬁ@b@ﬁgwﬁﬁﬁh%@(yneas ducted on a NC 60
cell line panel. Cells are gro in RWPI-L 640 nedi a

suppl enented with 5% fetal bovine serum and
" L-glut érﬁ“if@rh‘%f@?}b?l@B@RtBo apAREler feerorvieledalni mecsf)anotem staining

! hmi ovvt h
ass(%?;%é in !3 zed lvgcﬁ% ng%iﬁlﬁ%rﬂtf i (92 gﬁailu%f eprf"i’? L?P‘étte% Waﬁ dgveloped and
sulgquanitly adnptadpfoatmtdmpsadn tig: NI id‘leltrodﬁiﬂhhh&gsc?éeﬂﬁlgqgkehan et

al l.ines in 100 L of grow h nedia. The
o B0, 421588 il a0 s T S ool

dl@Atfdni previned Al e r :
evgr ow hﬂt /-{f ter 2%%#@? f?&aﬂbg%tgg Ig?sgeacﬁi( Pllg{&l t@kell number This

asspy jebasef ogj thg W‘!Ihpﬂmmbdwﬂémeﬁs enherdysam&ismeeaiﬁmredodunng the
pchQ@urQ ebd o ls@ bt cgﬁtﬁéf N0 SR eﬁrrﬁeeg%it, P/céat g:ﬁa %fRB assay

test artic t|on
mlgftt@\’pteatumsteahe sunvuuhgﬁedlcaioﬂoemm tenperature for at

least 24 h to dry. 67 WD 2005/030248

PCT/ CA2004/ 001763 A fusion protein of this inventi on

is prepared and stored frozen as a |yophilized powder.
Protécot &1 SRB heggnstituted with sterile water to forma

pharmaceutical conposition at about 4.42 m crogram of

fusion protein per mcroliter in-10.nmM sodi um

phosphdt®e '6ils fEs cpndupted, on-aNEhef cadeneppanst., Cedlsraralgrown in

B T -
accprcbxyg te AT (ST secommendations for each cell line. Cells in logarithmic growth are
trypsinized and counted. Cells are inoculated in a 96-well microplate depending on the
doubling time of individual cell lines in 100 uL of growth media. The microplates are
' incubated at 37°C, 5% CO, and 100% relative humidity for 24 h to resume exponential |
grth. After 24 h, two plates of each cell line are fixed in situ with TCA to represent a
measurement of the cell population for each cell line at the time of test article addition

(To). The TCA is removed and the plates are incubated at room temperature for at least
24 h to dry.
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protein at 200 g/nm., 20 g/m., 2 tg/nm, 0.2 g/nL, and

wo BRs@boris Al i quots of 100 L of those test argdigd£004/001763
dilutions are added to the appropriate well already
containing 100 L of mediumto achieve the final |og

di lution series doses for the fusion protein After

fusi onAprRES] foi . : tion m tes

ar e méﬁk{ﬁl?d%f{g#mgnd &g%l ‘,’%ﬂg EePfeé}afeﬁtm%‘? /ofg%gn as a
1)’%11@0(1%“{(]@ dt ican Heuwtatistijuted vithasely viaber! 18! 0HA Al SMrmaceutical
CO?‘ﬁ)Ogl ng e p‘{otel nin értcwgltscells to the bottomof

bidh AB ahply 44 PiCrABI Ry BiioR Rretein prTaityolitatio 10 mM sodium

phiok baffer s i B sol 0

Ba0h Ty 100 gk e pol sefl AoRS ok sotution are

pregigedy Watheeomapletel medban exdntaidihg ti0e gl @eftaliidiflit89provide fusion
After staining

t
e 8 200 o 20 BeBtie o B/l e e & GZohelenta Allanets of 100
plt dfethosel tedt aﬁlc&?d’ dilgfiorChre Eﬁ’dﬁaﬂo&ﬁéhﬁbrb%aﬁ? Wéﬁ'alh"egtﬁﬂciot?ﬁ[ammg 100

Lc%d 20 L_of 10 nM Tri zma base
K éﬂf‘@gml Ma isdesothe final lagdilntion seripy doses forths m‘mm frytein,
readi n t engl; m cropl ate r.eader
at a \Agi\}éerr@ﬁg? rg% I}sg% °y unéy@ftéoq gh a%ﬁf&}@%tas PYf 1gppbated for an

adgifiendl peped ad$IiEEt5% mﬂmmvataam&nﬁﬁday THLaskdy'R . t&fminated
= Meanh absorbance

yfﬁcé(rilll p{)rgfe?r( nh%%g%&l SaPOt fbél @t@é‘hpﬁltbﬁ nglsj USIDE tﬂichlcroacetlc acid
(T(Mz}u’rhalpw&shﬁ@ @¢ich0ind! e 200 EL%?%'R% HLdd & o(zfi}o Wi iR 1% acetic

QQQDOI nts in ution series per cent age
acidl 4s added ¢p ﬁ@cé'owﬁ]é{ Thepplatesfare imeub%&d wahtthc:b&)tem—bmdmg stain for 10

mift ¥6ERLE Gowh = (Ti - To) X 100 for
concent rlg %rgﬁgev\here T, > To (C- To) Gowth

| nhi biAfteprstamifg) uanuthlbe@ réRbv&OBE QRALKiAL 190 Sc earcf‘d and the
8 The %]gro h..inhibition can be use

platr?s é‘“’ag%e% BS B SteRg zednley adding 200 4L of 1 g Frizma base

whﬂ@ﬂeq:data@‘lﬁe AESHEREE THOWE P! . :
t hevgﬁl nt s \%ﬁerg tlh of Tlcuheluk ogﬁigee ?scrg?al\%ggetdcb o"’é’“%‘gag fhe_optical

dengity yith gemicesplats geadgr atamaves@ah ef $ieumt 0 cal cul ate the
QA 50, paf: oncentration required
to i nhlabalci\:S ag@gz%ﬂcéf)% drsg dvant par aneter for
To 7 Meean absogianpe ot tiertimExpipion potSpesidiion sk @f SRB

assay to denonstrate inhibition of cell growh of
—I'N'fgﬁlnab%gx%%nce for %Lngtr(lll(gg ?es;r grkt)llclee containing drug)

- Ti = Mean absorbance for fusion protein article (different dose points in dilution series)

A percentage growth is calculated for each of the test article concentrations:

(Ti-To)

% Growth =l: (C-To) JX 100 for concentrations where Ti> Ty

(Ti-To)

X100 for concentrations where T; < To.
(To)

% Growth inhibition = [
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G150 (concentration for 50% i nhibition of cell growh)
followi ng fusion protein treatnent neasured by SRB

- assay Cell-line Type of. Cancer G50 g/n) Cad-1 Renal
.0.054 TK-10 Renal 0.52 SF-268. CNS 0.326 HOP-62
Non- SCLC 0. 269 NCI -H226 Non- SCLC 48.2 HS 578T Breast
36. 6 usi on protel n of ‘this invention, BA-07, has

f
an, eeétgr@ﬁvth ighibigop aanahe uﬁ%@rprcpﬂrb alchare 0 ccmspsard the effect

- ct 0 out O% of th
at di\ffe éﬁt ﬁ?%gezm% Béﬂagntgé%r wil r%lg arp Rpcittt?g ? pRipts vﬂ;tere the dose
respazpqeemn&as toeo sh;ad ehehGoalirat o€ H300084rdi 88 ardfhQUtth lc%ll%ulate the Glso,

TGI %pfg npared to control s but -the overa
Y 5Q3I d%,rsc%tmt@@@n daqeired dmprebilitl grawthh)% o wint relevant
ro (Tz). These results agree with
paralf{%?év:ﬁ\g/%g%g%sé&ﬂlgﬁ%émﬁng that C3 transferase is not
highly toxic to animals. The observed G50 val ues are
in the nanonolar to rnicronolar range, given a
nmol ecul ar \NEI ght of about 27 kDa for the fusion
é%} ei n. ant nont cr t L¥ample T\0 2005/ 030248
@&2@@ 83spy 30 dengrsfratesinbiltiGen pHeellgrowth bf/mimen cancer
Rho by pull-down assay NEtD3ineel |s are grown in cell
culture in the presence of 5% fetal bovine serum
(FBS),. 1% penicillin-strepablain (P/S). After the

GIs0 (csmsentrdﬁo(l Ze650%aLinBibitiors 62 ell xBArtQﬁf ll§ ﬁﬁﬁiﬁ
the cul tures. T%éﬂﬁ@nﬁlﬁ@a;ﬁ"eh{ e W gl()h%rﬂtem

ice cold Tris buffered sallne ?’TBS) are lysed in
nodi fied R Ffrerm+ TH Triton
X- 100; 0. el P T ‘*"El’fb i an( 500 M

Nadl , 10 niw o algeml o LO0sE 0T
aprotinin, T A phe \R@Pﬁ*" hyl - sul fd’nﬁﬁ fluoride
( PVBF) ) . Ft268y sat|e€6NSr e cl ar i fliG326y cent i f ugat i on
at 13, 000 gEfQR-620 I:#hlﬁm-S@L&?t AC |dzb%ept at | m nus
80C (-80C) | NelrH21 at Nomnr SCT.AEST- R . Bi ndi ng Donmai n
(GST-RBD) | EE%79m0r rqeplremt R the [ace

One fusion protein of this invention, BA-07, has an effect on 4 of 6 huma.n
tumor cell hnes tested with 3H-thyrmduua and an effect on about 10% of the cell hnes of
the NCI screen. In the SRB test, it appears to have cytostatic properties; growth is
inhibited compared to conmtrols but the overall amount of protein does not decrease
compared to the amount measured atltime zero (Tz). These results agree with in vivo data
showing that C3 uansferase 1s not highly toxic to animals. The observed Glso values are

_ in the nanomolar to micromolar range, given a molecular Welght of about 27 kDa for the

fusion protein.
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cell lysates, which are thawed and. resuspended in 500

w2005 0582 buffer per 1 nmillion cells. To makgrid 004/001763
GST- Rho Bi ndi ng Donai n (GST-RBD), bacteria expressing

GST- RBD in a PGEX vector are grown in L-broth (LB)

with 100 I/m anplicillin. Overnight «cultures are

diluted 1:10 into 3600 ni LaBm i ncubated in a

shaki ng bacter,i al. i ngcubat —37C for 2 hours.

| sopropyl -, Gﬁ%?%*PBQgF%Y%%BQHMM@'(‘@WB a9 is then
added to the incubating cultures for 2 hours.

Bact eriN@168 eellsh@re griwet @6l Ny { | t500, ;
ells efd Ry1teRN {HeUfaldned 82 3 d/g é‘&lglgbovme

g for 15 mnutes. The pellets are then resus
seuign (HBS)y W emeiflirarstrepomymnT(PYS). pifter thesselld Setle (3-6modis at 37°C),
.30 . : a2, 1nM.DTT, 10 g/m | eupeptin, 10 i
B%.%g/‘grw\%g?ot%‘? nq“}l/#ﬁ@“f T BRI, ool BieY si5h ashoch Withy e cold Tris
buffyredtselinea(TBSI pH &6 1§sedAAGnsdRMed RIP ' i 6
A(TBS) Yt : §%u§%@b§%gﬁls@m, 1%

Frozen cell culture 1s honpgeni zed in

Triton %r108; ¢ fpersodiuma gdeoxyahplste, X- 166 $D D). 58%sdddNa®h 10 mM MeCly, 10

e PR AT watnd lontlid. bR sk bifed omde (PMSE))

Celldysmgsazd elsrifeithy ebhtrifiygatib at 28,600 ¢ RF 16 nGHuBY al ¥ and kept at
nute centrifugations at 13,000 g at 4 C. They are

.10-m
n“?‘rfeﬁ$°?r€&96%}-ed for 50 minutes at 4 C with GST-RBD

coupl ; [ e~heads ' . Cakville, .

conn g S e GRTORNS BHARE DREAT (611D s Ferpimiwitn the
cel] }yswtéclﬁar&ﬁlmweﬁﬁ’d. rémsp(’jdﬁtdEﬁl ;ih gﬂ(!g uLQifd%IPRh&EfFHr?)%? Mmillion

n | Ssue (o) at es re etecte western ot.

cellsn o ke e n@%&“’c Biniae ogeein §CaTr 8P| bastesigecxpressing GST-
RB& @ PPOER b5l 8 SroNaiaal-8ph g&?&ithﬁ%‘ﬁ@éx;&@ﬁ%ﬁﬁ%ﬁvemgm

PCT/ CA2004/ 001763 anti body (Santa Cruz,
culizgs; are dilgtad 1:184nte 360emy L& and ineubated n pehaiigdasesrial incubator

io n : [ ie Pronega i son,
o BSOSO AR B0 (B RTE R LR s g o e
inctiitiep celturBo ¢ f20hdurs! Batteah Ste tHop %ll_tsag@t)weﬁﬁﬁlc@éﬁbﬁ al 5,000 g
forggrf.or med to quantitate the signal in each band. ’

dmppies-olhasrellgle misghemiresusnsiAediys 49 naldysis Y@M Tris pH
7.5} PA%@%J-'RS?S(PIBI\P ' Gh HATHEP 10580 Ebensi
respond to prot eﬁaﬁliﬁrﬁ%ln Cg?épy ust gloéﬁoﬁgﬁ’ggepéﬁl’ 10 pg/ml
apretyampl enMBPMBBY Adieplsesication] Uh® Wysatedl &2 et P¥,000 rpm for 30
. sur |2 renoval froma tissue in a manmal (e.g., a
mmr‘l‘ﬁ??%ﬁ tient) to | eave residual tissue in the margin
of t Ner¥ebaPehInj AR, i34 iR [ (sos i
_The sa?rpl es are rozgﬁwg%&g?%/d }nce o}}tbiﬁﬁf% ﬁ?d?%fie ns pg{ 72, 1%
Tritan £¢-0ek 9.5 %6andites dafxyekalateel 1 ¥4 SBSe SO0 mM 0K IBHBL WL, 10
an 2 %re &ogyaqeni zed in 500 ul
pg/ml leupeptin,” 10 pg/mi aprotinin, 1 PMSF). The homogenates and cell lysates are
clarified by two 10-minute centrifugations at 13,000 g at 4 °C. They are then incubated
for 50 minutes at 4 °C with GST-RBD coupled to glutathion agarose beads (Sigma,
Oakville, Canada). The beads are then washed 4 times and eluted in sample buffer. GTP-

bound Rho and total Rho present in tissue homogenates are detected by western blot. The

proteins are transferred to mnitrocellulose and are probed using a monoclonal RhoA
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RI PA buffer (50 mM Tris pH 7.2, 1% Triton X-100, 0.5%

vwodioymssepxychol ate, 0.1% SDS, 500 mM Nadl, %1‘7@42004/001763
MyCl2, 10 ng/m |leupeptin, 10 nmg/mM aprotinin, 1

PMSF). The honobgenates are clarified by two 10-m nute
centrifugations at 13,000 g at 4 C to provide sanples

e 50, [S i CrE Sald e, FrtiBeRn Repie st sl {%%3 E%%hegmdase-

- lingbdit secbidany ag@ibedtesh eRdmegRr MRATISH. a6/ \d8S IrﬁRP
exan‘pl e 8. GIP- bound@?{h@o gnd totla 3)@ rlgé ent |n t based

c P‘ingglﬂ?g‘eﬁméﬁ&?@@ dPiererat Boekddrd, bilhmas); eDenditontetry Tanalysis s
sy sanpl e have activated -
pefiBhRad otlbfllaehl Sighll LGB0 .

sec ons ‘can prepared. Bacteri al
| ysates of RBD-GST are clarified by centrifugation at
14,000 rpmfor 30 mnutes at 4C. Activated Rho is
detected by incubating the section wth bacteri al

U g{lg)c ta| ni ng RBD- GST=X inal cord

%’r@ RylAewn assan as % dingnostq toidiagnnse ar detenmimeawbith tumours
af t é’P“;?G?;‘treﬂ?M FoRrateinHfusion ey apyiusingt BA-0iastanr dxample
| ysate ., overnight at 4C. The sections are then washed
.3 ti neBiopsy sapwplep|of dwmaurs W%W%Ayfmglaal rbmowd! froamm tissue in a_

o S AR et 1500 75T 0 90 £ e

tumoerdwheért hil of laltutnqrds Saﬁﬁvéd Q“hansbinlpm|£§ frolzéh bRARIrg 8&Eor in liquid
of a I.n tunour neuron-specific antibpdy (Neu or
Ciaﬁpéess FXcised tissug %&g&pm)@@aﬁb) 5 &R pe hgmogeniged in 500 ulL

Rmttﬁffﬂerg m®L Trid YA W {9 BRbh %2466 559, sto(a%@gae&{}'cholate 0.1%

t unour | agn03| S. SeCtI ons are washed in

SDSp e (10 aMdNEQls 19 mM MeEBRo 0t regiwrlatpepeiny @ Img‘:ln]'@protlmn 1 mM
0 04/ 00176 Red

1 ol A I Rl AL oo -

°C tovpagnisResmales fior fuhss s psig The Canplda e thxaimBhatddfor 50 minutes

at ﬁ?avﬁ% pchejt gﬁﬂ) §8ud]ﬁa/|50tg; %WI{ ég%?wlép baads, preRaseth as described in

exangile 8) GYPibouste Reo! £d tQMl RYOPHBRNN tH@ﬁfsﬁp}‘xoﬂbgén%ng)ﬁ'é &etected

activity of enzymes is separated in polyacryl
Y&éf‘%"ﬂdﬂ%r non-reduci ng conditions. To detect

met al l’IQPEl&E&' %gﬁé YA ttl¥ ﬁ?lopg lat] :l1 %X}téeloggtﬁ&attedemg cryostat

in culture ne rom
sectxmsnandwmrqml‘dd} Bmemu mae@l oPRBILGRT dte 2)arEgd apfwnmﬁg%non at

14@ féds are ncubated with BA-07 at 0.1,

ﬂ)/n?d or, qutﬁ atég (Eo.ﬁgqn@tedf Rho s detectedhhy anq@g@mg the section
tﬁ%’é bpialOfysd l P

with Bt a01§/: gg l@gﬁ%ﬁ% %{%ﬁg%%g | Rat Y Bia?%&?@orjy%a%@é{l {*%ut 16 pm

ﬂuo&ﬁ@ﬁSi lee fsuhpeds pfes pastefisaivar Mthd4%nElEA math- medbmeam lysate

overnight at 4°C. The sections are then washed 3 times is TBS, blocked in 3% BSA for 1
hr at room temperature and incubated 'v_vith anti-GST antibody (Cell signalling, New
England Biolabs, Mississauga, Canada) and with cell-type specific antibodies. In the case
of a brain tumour neuron-specific antibody (NeuN) or astrocyte-specific antibody
(GFAP) can be used to detect the cell type with activated Rho to aid in tumour diagnosis.

Sections are washed in TBS and incubated for 2 hr at room temperature with FITC, Texas
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conditions. To assess MWP activity, SDS is renoved by
woeosatiasy for 30 mn at room tenperature in geB¥2004/001763
(v/iv) Triton X-100. This step is repeated, followed by
five rinses wth ddH20. Next, the gel is incubated

for 20 h at 37C in a buffer containing 50 MM Tri s-HO

H 7. 2. MNaCl, 5 mM CaCl2, and 0.02% (v/ V)
'R%r i ggl.og?ﬂgleg &onjugated, iSpeapdany; 1antibodips sdpeksen | ImmapaResearch,
MRBkisewuBa Aodhadgynd dest ai ned. Enzynme activity on the

gelatin substrate is detectable as transparent bands

in a blue background. The identity of the MW enzyne

with gelatinase activity is assessed with a positive

foteRtuchianingetsHoprofeingse MYY R activity
exanple 10 is enployed using the fusion protein BA-07.
A redMtilproteina®s abtapr ot 8itBas® LAICLIHb f4pl i
obf%er ed. Example 12 Eo?rrrul ation g?cah}{u%ri gllrllﬁ&hg¥eg?’npr0te°1ytlc
acfiyjty, ok enzymes 1§ sPRATptee in polyagsylammde @slsourgler non-reducing conditions.
ToRfetd Sigl effective unit
or o ERIEpRAGAIS actuld) BB AR asfiv i ShTE s rom erowen
of §igkin I ggloBiagindma ¢elsisl detuttadrbyagalatint zyinsgaphy @he kPl cells are
. a,steri.le_i.sqtoni ol utjon such as sterile isotonic
inp B S PRE! BRI ddCar k0 Bl hties 9 Gonianl lon o A aliquot
29 i) eyredlet O @i DiLs i ' dgk,. a ic .
(24 e Sy 1l 481 SERPEAUR 10 i
coitpming i dmg/mmah getnting aad nthe pivdypeplidesgare Béfai A6 MnAEr non-reducing
Corgc{.%gns) T The VII\&%HJ s .t hen B aled with a sterile septum
A i TCED, A 2SS raBATIdehip Srcubation forR@ min at room
tenerdtutomagie% @NOYMEitdH XSAOUhANstkR id RS elical %ﬁ%ﬂ}ﬁe@'bmﬁ\% rinses
tsb'th fusion protein such as fusion rotein B c_&n .
Wit dd Qs Niest dregel 5 mchatedefor 20vh i2h PEE ioa badifeh certaiping 50 mM
Trik R S0, [ Ve 0 o | NiLG L0 . ) ‘
PP BNy s ohlh CRCIE i Y 02 R i i stained
withnCaomagsten Bplliang niBlue dR-250y andhjdesthined Efityand hetivigr @i Mige gelatin
he tissue of a

suflrlelF Rl B Kbl Yonfl i ke Beezinnns” Tl Benly of e

MMBregizyth e hsthQRRRIReNAAI vty 18 atedtBl byiBOS S W RIMAb] SRR ab8n these
xpr,epar ed in simlar fashion, and the unit dosage

CXRER at'%% adni ni stered by injection over a
t herapeutically effective tine of treatnment to a
‘patient in need of treatnent. In such fashion, a
sequence of unit dosage anmpunt adm ni strations can be
made to the tissue of a Examplell
Detection of reduction of metalloproteinase activity after treatment with BA-07
\

control such as, in these,_ex eri ments, HT-1080. .
Ex le 11 Detectiqn of &%‘%ﬁﬁé& f metal |l oprotei nase
ac?‘?% ?§}%BE)F for%eg ﬁ\%‘

The method of example 10 is employed using the fusion protein BA-07. A

reduction in metalloproteinase activity is observed.

Example 12
Formulation of a fusion protein in a sterile solution
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patient or systemically to a patient. For exanple, a
wiohéos@oage amount of a fusion protein conposicds €L kooa/001763

can be adm ni stered once a day to a patient, or once

‘every two days to a patient, or once a week to a

patient. In addition, a therapeutically effective unit

dosage mount . of  a pharmaceutical conposition -

conpr i & ra_é’e\‘%pé(nefg?%‘_f"éilﬁmc_é@ﬁaﬁé agpinh of taefustpn protedn of this.
inPéitioR fuch & BE- G4 EoivBd 8ntd SN CIREed D

system cally on one or nore occasio beto
soluipprsu¢ts aestetilsdsbtanid/RBS toformt heanididagipe shiovat bf/solution, which is

' |5 rgins of a tunor,in the patient on one .
ARl L BheR alen paiek RePReia RO nd b s s lagted into &
stérle vilingteradn RYRT SirdBphddd¢6.8! ftdRA!drarkdih OThESidi YBen seated

tissue _on one or nore occaslions before “the tunor iIs
with a;staile septignnd SSIEHNR eRR.adtldystoredaigoom temperabre dBheonsit dosage

: [ excise nd/or directly jnto the

R PEr ok 1o v o s FRrroldn Sidhb fuflat protein BA-07
cag be iadmrhisteréd eo npatied b9finjeuiedh HRAWHYUntrdchodlOFAIEry, infusion, or
b adm ni strations and the amount of fusion protein-per

Ydmeett HY fARip @ WaRpr\SHE yn £ eamumpal sushias tempiaini ahtmanphatient, or
byfihfeBHdn R the YiRgihQ of tAHG i | z& ,in order

toj‘épr event gro hoof A seecc%)fyneggltsﬁoﬁgorﬁ% n {Oﬁzﬁ élreetlssé ec%pa mammal

suglt as tissyesin & hpman patieaf.t er renoval of a first tumor. 73
le 13 A

WO 20 48 PCT/ 004/.001763 .Exanp i
Lyophi T 928 P15 YUHS RGO SBIMGA LRI CoMBE RGIoNG 6 be prepared in
sinuides afgehi@yomdtthotingt ¢aape aitoudR @h B hdminh&RE b9 injection over a -
thee 9 héﬁ?%g% a_.fusjion protein such as BA-07 dissol veg In
5@18 Legtive S of dreahinens| te 2 ipgbemsnincnesduefoursatment. In such
fasHRA| & BRqBRdY d S} i cGeptabl e buffer
ass al t ar?d%/ or a n?g%%iagé;é\%g?%%@ 6@3%%‘%“%#%? %ﬁé‘é Fite gtfel {ssue of a
Patigat eptyatsmicallyrip e patientt Eox grapipde,abinit dosage amount of a fusion protein
- Rceutd ¢ y.acceptabl e. non-reducting sugar or a
Corgg%lrng%e%%r%en |%u%§ ISHSE ) 19ei0et PRI, OF PRfEcGH BV days to a
patiringravronfé latvedek tund phitiaas et 4dditen) di thEﬁP_é;atictanf ektelilVedldit dosage
IS placgd in a sterilized wvial, the Tiltrate is
ampynyof & Phapmaceutical fompesition carapiiting A fusion yrorii Farledadministered
to aSREkhCRAVING At hRAVGEY 4 ' [ uticall
° ai%gpt abl e %yophi N glefg t%s!éﬁﬁe ég\L/ﬁelga‘J ag?@eg’aﬁe&ngrgﬁﬁ@ on Gtie’ dr more
occagipt befbreghe tumeorfi skoisedharnl/ e intd thetdignetidally idtifie@ margins of

i A8 B Sp B SRGH BESSERI R B0 B Sk v s b

surgit alpgxeisiong a@d/oi digedtheintovientuthos tisSit §@Bhe or Hofe SEALBUs before

he Y al is labeled with its contents and dosage anount

the fpmon Isagsdpelnand/ex systopisalheon arer or moreeenasioss afterdthe tumor is
i@ dndfor i@ ' ' ceridized water fo , .

> njection i %tl%\frﬁllt(gﬁ%%%tg fdﬂh@é@ rFSté()Jfl t%' i g%%?re T ﬁlgeo{up}% 1s excised.

The pumbery pfibudhorepaatednanit desdgy opiminstratiodsu shd Mhed bRbLBANOf fusion

p.nh order. to
pro{em per unit dosage form can vary from patient to patient and from tumor type to

%tebf %éstelile isotonic

tumor type and tumor size in order to prevent growth of a second tumor in the presence

of a first tumor or after removal of a first tumor.
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reconstitute the fusion protein matrix to a solution

e dosage form |In another enbodi nent,
%é@g}gm&%t ein can be dissolved in-a starting Pv(‘IéI:? (hp304/001763
of aqueous nedi um which conprises a hypertonic

aqueous nedium the solution sterile filtered, the
filtrate filled into a vial, and lyophilized to form

a dried matrix. This drieHxamplil83 can be dissolved or
reconstituted in a |lQLg6philidéhforhiudatigi Vol ume of

sterile water, the larger volume sufficient to form

an isotonic.solution for_injection. Alternatively, a

hyper t BriiotioB SFQRPTIHIE WAt fesags @fnonst o kaiFeTAPasR Plothisyipvention
4l I I d
cobfpridis N ilsTbh bt sHDAIBAAY! s LI B %ﬁﬁk&%ace Rk acceptable

. of isotonic aqueous medi um-su ert
1s@jpmig aeRPus Sneslinyat comprisingya pharmarewicallp aeaeptableybuffer\sahiland/or a

t aj ni vol u of sterile water in an, agpount
o AP SplfC! BERRE R Sathle | BRI pertly o
phamiaveutically st ¢epatiledoRseducking swiak Br b BGcIbI B! ik 3RF1e-filtered (e.g.

rotein, Preferably the reconstituted conposition

throyghy pilse rigiAn fKléar) hpder gseniici conditiphe the fidfrain ipleced i a sterilized
; Bt - ' , Lor, 1 nfusion

A0 e, WAL G e

présounerih at pharmaceusicatiy aeep bl lyophiligertth ddave A dried matrix comprising

evi ous, . exampl e.. 74 WQ 2005/ 030248 PCJ/ CA2004/ 001763 .
e RO ek i 15 geyt ﬁeratw%%ﬁ%mswﬁ ugfler a sterile
indriatendspheRe) ithO i 1 eT8Yal el wilh & sfeld QBpet 04 81 tBgetBHCRitRE cr‘i{np cap).

mer o

BA-Q7, . is fornulated by blending into a co-poly
Thesr3led yiabisilebelrd withpsapnigns apd dpsagetameuntaridplgdedAd a kit together
: et ] e .26 nths. after. .
il R UHE o G A e R ey i an amoun
us¢fnl nearfséarnotoathiedfirst P@ALMtAnaTgethe Ipsphalivdd flsiss @roteid inrorder to

a n-denat uri ng organi ¢ sol vent .at" concentrations of
rena o e S‘f‘%’r’%r&t}ﬁl}g matg 30 FFlE FOPyHT deeefpas In another
embadinidh€ hd Cusfoll SratkiMcilb&ddEAVEIOM éfiﬁ'hflg vOhunfeASttag@Bbus medium
the surface of a polysaccharide-based Tilmor foam or

wba@ppqrggpqg? aslmpﬂ;tog?c Qﬂuigo*@someﬂi;m@, dhe golation steside ﬁltered,_ the filtrate
ﬁll%?.ﬁt%’ aa&@ﬂ, taH@ nll)[/géfﬁiﬁg%cgﬁoprf&q}? VaaldriQJ n§a?1li)\(/.e'?f&1"[si %C:gﬁrqjg}asékrsxe can be

) such as a rirsing a pharmnece
disgelvep vabt@ndiitasal wnkl lergantianrorifigy] addithe of podrileavat@amhe larger

N LN R N -
IS o s 55, R S b S50 g o
vohigiecak isatonis pruspystmedivmssushithatathd hypertotic sbludion is substantially
dilﬁﬁ%ﬁéimll&ygpfrial c%%uiﬁhg a volume of sterile water in an amount suitable to
reconstitute the matrik to a unit dosage form is distributed as a kit with the lyophilized
protein. Preferably the reconstituted composition comprises an isotonic solution. The
fusion protein can be used for intravenous delivery, and/or infusion, and/or direct

injection into a tumor with this formulation in a manner similar to that in the previous

example.
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Exanpl e 15 CGeneral nethod to treat an excised tunor .
wWEbdkd303q£onposi tion of this invention conpri SYdAGc004/001763
fusion protein, such as BA-07, fornmulated in a
pharmmaceutically acceptabl e cream can be used to treat

an excision site fromthe. skin. An example is the
treatnment of malignant nel anoma, where such a cream

is put on the skin surrounding the excision site of

the tunor. In one aspect, such a fornulation of a

cream cont ai ni ng the fusi 12481 n such as BA-07 can
be adm ni stered toFtOr}e %%)%ﬁ‘or to _excision of the
tunor and used to t FOAPYHICR I APONMEeen the period

of first biopsy and before positive histol ogica

di agnoAicempdtitor b s iesntian pbinpasing & fugiontptoRin, SudtLas BA-07,
. can reveng the spread and netastasis of the tunpr. 75 )
is \Rmalion) B5blsngpeRPCASeRENIv 1 PolFlipRlicercid (PGA) and polylactic
acfdl €VERS.| POAML R SLERNNLETRM REpANeNS. d Nndnthd! IHE implantation,

mar gin° A conposition ‘of this invention conprising a
depengiingnom thet wtin, of RGHA 4s PBA-. U1, onef fyrmakadiop) 8G#UBhAasreased and
: : tiaon.as described above or such 0
o VTN 80, 588 SRR BbE PR 3%, protray
1.0-8.0%4. Thagblsicy solation chy thHeddR! sprexdivililea dpReioinwd kdifAdr cast on the
of a,surgical resection of a tunor. An

the area i . .
Sufé%&n% p@olysaqeheridertagedHim ojrfogmqe applisd Wotpssy erdip eoating or other
us&Hal RRES! ARy t}{eﬂrdrﬁd_cgg%m%@ﬂcc% soé\u}ﬁ. &gﬁhgﬂ% £84P0ch as a mesh
‘tissue fhat otherw sé surrounded the tunor region
coppiigng @ phexwicsitoallpf acckatle missolyablemadior elagadabie phlyaer can be
f.usi on _protei .conposi tion such as - 07, after
a3 R RPeLE h B P Rin o b EPATD B FIck i 53 fegsed as the mesh
degradgi Thé meed caﬁltb‘ehn'?laﬁteﬁ I tHebi @ Fsaitical 26¥dctidil df PRmor, and the
useful .to, gr event formation of additional Iesions in

fusi HePTofsin ¥ifabe releserh fo pieyispl wetpytags qael growibqfeay remaining tumor
celdenonstrate preclinical efficacy in a mamal -A

mel anoma cell line is inplanted subcutaneously in a

first group of nude mce (Charles River .

Laboratories). Tunors are grown mce of the first

group of mce, harvest e%xagjn L 14 anspl ant ed

i ndi'vi dual | intlo eﬁfgt . tunor ger npuse) of

a second gr8GHSreMole® e 'Ieg"qsﬁﬁ&lé‘&'f‘f’ fragein,

pharmaceuti cal conposition of this invention

conpr isicogpaditiaf éfettiis mevetlise compfisihp 3 faBiofpRbtein) sedihcdy BA-07,

as B@bm, whi ch i,sﬂﬁ-stirrat to be in the range of | )
forpyylafestino gypharmaccutically ageapible creamacasnhe Hesddatireahpn gxcision site

froRCBERERBPAR ¥BpEli€the treatment of malignant melanoma, where such a cream
is put on the skin surrounding the excision site of the tumor. In one aspect, such a
formulation of a cream containing the fusion protein such as BA-07 can be administered
to the skin prior to excision of the tumor and used to treat the tumor between the period

of first biopsy and before positive histological diagnosis. The cream when applied to .the |

tumor site can prevent the spread and metastasis of the tumor.
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is adm ni stered to each nouse in the second group of

wib e®s/08mg rol .animals are injected w th vehi Gdda/@8084/001763
control. Tunor growth is neasured, and histol ogy

performed to neasure markers from malignant :
kerati nocytes such as gamm i mmuno protein 10 (I P10).

The conposition conpri si t he fuysion protein prevents
Mﬂé—gomh of tunors in the

or substant i gd | 'y .inhibi ] _ |

second. Preenton ofa e BmenreerbaipEiws unwn mesein

Exanpl e 18 Use of.a conposition conprising a fusion

prot ei A cdopRlkiign oF thREnedhioACBnplisRAR a fi ﬁFJ -

device in the prevention of reg%r?egcae 0 ngdr}égg}-' %PE BA 07,
for-gxmple sobipsraapmueousibolytien fedescribedaiomtt orcfuch as formulated in a

3 Lgal conposition of thi I nvention
sl TREEE BEC ek T Mt SiheRivs or Buinbiheen briesedip frseighe area
of efsurgipih acsseiaLidf £ alunyr. ¢ 6LBAFLi e RN B&%heht B £Ralthd colon after
a

umr [ S excised fromthe tissue of a breast iIn

°°{98?‘? RY for 1 peloBcanesy. e hedlfypleomtissue shatorthgprise surrounded the

turAGrdf 4iyg) anRNar DRCRYt : , _
coﬁp%g?n?fggﬁr gfe{)ﬁli%&?no\fg%tei oLt eggrtjir%ag%i with a fusion protein

CoRpeBieaButheas BieOVoiafter remved dfythiehmnecimsl asdociefedt tigue, in a

iS.afill .at_l.east in.part wth the breast
suspt8PEel e ia 4 AP oo 8% g BB brefl © reeapb &Rt of additional
lesoast the résfual fissaeon protein, and the wound created by
the excision and/or inplantation is closed. G owth of
a second tunor in the residual tunor margin tissue .is
substantially inhibited or prevented. Exanple 19

General nethod for prepa ;%@eﬁ a fusion protein
DNA Sgd ' SOrat Tye: f usi rotein, BA-
14 Nucl g%?upglee é‘éﬂ%ﬁ%@@%‘fﬁ-b i %‘ﬁ-‘“b?“ teg‘?‘ii?%%& 1 mimmal | o

NG 3)_ ggatcctcta gagtqgacct gcaggcatgc aatgcttatt
ccat t dnireieneangestt diae i6dmplapted avvbcttanamshyag tfirst group of nude

mi t clt t aat gct cag 120 ,
AR A TRE0ARERD RIS TR TS S 67 e Bt s of mice
harvestdda and grandfthted) Ghaigidpane ihtaaich dAc@ed©h8 d0B6ABer mouse) of a
arzgc{:aa I?gg]gl tt gqcaat_gg atttccttca 240 aatttaataa = .
secy 5‘88 16ee frdatlygRicctiom pEe pharmageuiisabeararosioncd thig invention
congbingit éitdcal@tode?bf 4 ARAATHHRAL ARAGEB AT al%%cihglg estimated to be

aacagaatt tcaaaacact 360 " cttcttaatt caaat

in theyranga A 46180 ggmEtafjunenvggmeam @pletraagéitticalli? fcceptable vehicle
: t;agactt ga,at at atat ajtagt tt cattaatgaa

is a?g‘?@?%‘?ggg e%‘g;d%ouse. gx th3'secomd group oI‘ rmge. %%ntrol mals a%e injected
with vehicle as a control. Tumor growth is measured, and histology performed to
measure markers from malignant keratinocytes such as gamma immuno protein 10
(IP10). The compositiqn comprising the fusion protein prevents or substantially inhibits

the growth of tumors in the second mice.
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tttgcaggaa gaccaattat tacacaattt aaagtagcaa aaggct caaa
feadbAat ©40 attgacccta ttagtgettt t Cag99aCh@r/cA2004/001763
\gta?gaaat gt tgcttcctag acatagtact 600

acgatatgag attgtcttct gatggtaaac aaat aat aat tacagcaaca

t at cat at ag

660 atgatgggca cagctatcaa tcctaaagaa ttcgtgatgg
aatcccgcaa acgcgcaagg 720
gact ct agag ctagagaagg agt

tt

EPtOEIRAY

cagacat aca cccggtacca
18 aat cgct ac 780

aagatttgdt tccagaatcg gcgcat gaag tggaagaagg agaact ga
88% PAo theirapeSaepliy refEeatiive fansiuan oﬁraopkﬁhﬁa&ﬁtxgl &Jﬁ@ok@on of this
Adn Aa S

inbhioh coflnfisiZ g RelorEbhscias cafiad o

ac&'éptab'[y fbrdsﬂlrgyluntzgﬁtd—/&ﬁér iéscf]kc_ilﬁ;g ficor
n Al a

Lys Ala Tr

°P§e?alby itigso

coi‘}%m&%ﬁ 0 ﬂ{ls @lv%nt%%r as\fiefscp{)eed %ﬂn%cgy%gﬁgés Bpig og@qtedy

of?l& ®hor As ﬁllédsat lbdselansn Gith tWabrdabtindptaht leBhte
e Asn L Pro Gu

copgfsiBRg cafriony

imPlayitatioh i63c16sED G6ih 681 s

115 120 125 Asn

Thr

Ile

Met

&

90 95

Lys Thr

Lys

W rigigg gusigo proteiw appligl toghe seEaG06f an
gcgtBplaated Ipeast @Yﬁnﬂe Proatien oPEduELANRLTBPdaébdancer

opto ﬁ}eaSWPC Qé;a pzhg.ﬁnaceutlcally

%.8 3%; %refst n a patient, '

subsgantiajly inhibitqdhe preventesin Lys Asp 130 135 140 Arg Leu

Gu Tyr
Gn

Gy Tyr.

@ n Phe Lys Val

Il e Ser

Thr

Ser

Example 19
General meth od for preparation of a fusion protein

Leu Met Asn Val
145 150 155 160 Phe Ala Ay Arg Pro Ile Ile Thr
Ala Lys Ay Ser

' DNA Sequence of a representative fusion protein, BA-14

Ser

Nucleotide Sequence of fusion protein BA-14 (SEQ ID NO:3)

ggatcctcta
tcaaatactt
tataaaaagt
gctagtgaaé
aatttaataa
aaﬁattatgt
cttcttaatt
ttaaataaag
tttgcaggaa
attgaceccta
tatcatatag
atgatgggca
cagacataca

ttgacccgtc

gagtcgacct
accaggagtt
atggactaag
taaatgéaaa
aacaagttga
tatttagagg
caaatggtac
atagacttga
gaccaattat
ttagtgettt
acgatatgag
cagctatcaa

cceggtacca

ggcgaaggat

gcaggcatgc
tactaatatt
caaatcagaa
gctaagacaa
acttttagat
cgacgaccct
aattaataaa
atatggatat
tacacaattt

tcagggacaa

.attgtcttct

tcctaaagaa
gactctagag

cgagatcgcc

aatgcttatt
gatcaagcaa
aaagaagcta
aataagggag
aaatctttta
gcttatttgg
acggcttttg
attagtactt
aaagtagcaa
cttgaaatgt
gatggtaaac
ttcgtgatgg
ctagagaagg

cacgccctgt
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ccattaatca
aagcttgggg
tagtatcata
ttatcaatgg
ataaaatgaa
gaacagaatt
aaaaggctaa

cattaatgaa

aaggctcaaa

tgcttectag
aaataataat
aatcececgcaa
agtttcactt

gcctcacgga

aaaggcttat
taatgctcag
tactaaaagc

atttccttca

gacccctgaa-

tcaaaacact
agctaagttt
tgtctctcaa
ggcaggatat
acatagtacE
tacagcaaca
acgcgcaagg
caatcgctac

gcgccagata

1m§trzg@<pn Gpre lapd/of poshl szckdtﬁle)/aif SGphaEm&ceutlcal
s Leu

ysthegxcision
Mtlﬂl-ayﬁxwgﬁﬁceutlcal

ﬁogs;ﬁo’ppb angl gheryound @eeategisbyl 3 dxeision and/or

%détﬁ%gi’%&ﬂés%ﬁgu@ @jgﬁ%@lg tlssge is

60
120
180
240
300
360
420
480
540
600
660
720
780
840



165 170 175 Lys Ala Ay Tyr Ile Asp Pro Ile Ser Al a

y Gn Leu Gu 180 185 190 Met Leu 004/001763
\?@googlogbzger Thr Tyr His Ile Asp Asp Met Arg Leﬂ(elg%‘?

200 205 Ser Ser Asp Ay Lys An lle lle lle Thr Al a
Thr Met Met Gy Thr 210 215 220 Ala Ile Asn Pro Lys

Ph t Qu SerAr g Ala Arg 225 230
a%gtrzgfg t‘@aﬂ'\/%ﬁ:lg q‘iﬂpa"f‘ﬁ?a%r %‘i‘ﬁaa@rﬁ%ﬁfjt@eu Ju Leu 888
GQu Lys Au Phe H's 245 250 255 Phe Asn Arg Tyr Leu

3005, oSEfGH SEadkne gt bl ok BAAS BTG, 4858q/v§ Leu

GlphPerySgr Arg Gin Apb deby 6§14 |2daTeys Rhe A3anTAs SeAr TLeARgn
275 280 285 gMet Lys Trp Lys Lys Gu Asn 290 295 To
a fusion protein of

od for, makin
ﬂh ?*%Lg‘tﬁ’ i0 er Asn Exg?‘r‘bld n ?“a%h%rﬁhé”nﬁ%fpégPaASP Gln
sequence ?é?dded to the C-tesnm nus of the C33pol ypeptide
AlaSLydi9@h Ulrp d1yDhéy sequencertop e 1gdded &R, tLQfx‘ Ser SLys

C-terni.nus can be any DNA sequence that
in addition of at |east®one anino acid td the

Se B8y WﬁlﬁuoﬁlaaIb%ﬁPil déer Gumprlirsiipg serC8lpsky papt ite.
Fisst, pGEX2T-C3 plsgsm d DNA (N Ladrg@rghe II:/béB [ -
n t r epar i ng st ard_net hods. e

Asé{t glrfag%jol%haérgt ﬁp %B en’és g‘ﬁ ‘%ael %%ﬁngb’eph? Risinlas)
®3ni th an EcoR sPf®e by pol ynerase7ghai n reaction (BRCR)

AsSLAgY Il deyprdIers. 618 %ALIECAs'ETIyﬁ%rAJﬁE A o C§CMT@T
GCC 3 (SEQE{DNO 1) and 5' GGT X
AAA 3' (SEQ 1D NO 2). The PCR product can be Sub-
Lyg| BiedtT 8 AsnpGiEBMee- Hew @bt dyrg( Kbw AgendspVRde $aR, Tyr
W sconsinpe then cloned inbe a pGCEX-4T (Agessham

Le§I @l%rck‘ﬁp%§§’13h§aéﬁ1 gs r'Jf.‘hf L%‘ tze%c sryesggoptsnugll)pgrh§am I
120 125
Asn Lys Thr Ala Phe Glu Lys Ala Lys Ala Lys Phe Leu Asn Lys Asp
130 135 - 140
Arg Leu Glu Tyr G'iy Tyr. Ile Ser Thr Ser Leu Met Asn Val Ser Gln
145 150 : 155 160
Phe Ala Gly Arg Pro Ile Ile Thr Gln Phe Lys Val Ala Lys Gly Ser
165 170 175 |
Lys Ala Gly Tyr Ile Asp Pro Ile Ser Ala Phe Gln Gly Gln Leu Glu
180 185 190
Met Leu Leu Pro Arg His Ser Thr Tyr His Ile Asp Asp Met Arg Leu
195 - 200 205
Ser Ser Asp Gly Lys Gln Ile Ile Ile Thr Ala Thr Met Met Gly Thr
210 ' 215 220 _
Ala Ilé Asn Pro Lys Glu Phe Val Met Glu Ser Arg Lys Arg Ala Arg
225 230 235 240
Gln Thr Tyr Thr Arg Tyr Gln Thr Leu Glu Leu Glu Lys Glu Phe His
245 250 o 255
Phe Asn Arg Tyr Leu Thr Arg Arg Arg Arg Ile Glu Ile Ala His Ala-
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restriction site. This vector can be called pCGEX-4T/C3
vaIshoBhtkdes a general method to prepare a fygfu004/001763

protein of this invention. An antennapedi a sequence

useful to add to the 3 end of C3 in pGEX-4T/C3 can

be created by PCR fromthe pET-3a vector containing

the ante pedi a sequence | och-Gal l ego (1993) 120:

485- 492; ggﬁd Der 0SS (1995)@269: 10444- 10459) |
Ley b Bredbr e ArpSTiml Gée Lyb| Tiwt Tvedther Gl hem Aoigomed

into bhe pGEX- 4T/ C3, uwséng the restricidson sites EcoR

~and L. l,..creati pGEX- 4TBA- 14. Nucl eoti de
Mege%eﬁgpgl'g? I@ﬁ? u(%%Q ID NO 3) ggatcctcta gagtcgacct

gcafgcat gc aat gctt &&%5 ccatt aat ca aaaggcttat 60

tcaaatactt accaggagtt tactaatatt gatcaagcaa aagcttgggg

taatgctcag 120 tataaaaagt atggactaag caaat cagaa
aaagaabe dampasitate twet methadtfanmagnglBfusioggiragirgafiehis invention, an

at aaa cta acaa aat a ag, t t caat tttccttca . .
xR O P & hiee AR D e b leaiaug Bt e &S Polypeptide is
usefuR2a BN/ e RrECL®! Baaddto B itdRlfls cta.ﬁ‘tbtstaﬁgqglgA sequence that

cgacgaccct dg,ct tatttag gaacagaatt tcaaaacact 360

will rresylt 4m (addiiona pf Rtaleasiaprsn aminm sty b tthe Gytemmimuggoef aapeptide

coﬁ?ﬁ&iﬁggt(ht 04%% tidd WO 2005/ 030248 PCT/ CA2004/ 001763
tt aaal aaad a agacttga atatggatat attagtactt cattaatgaa

t gt ct ciicsha pAEX2T-C13g playgad DNAC E(NLS Z%mniraﬁacﬂ(ﬁi(}ill University) is
aaaqt agcaa, a ct caa ca at at attgaCCCta
PrPpits WERs £repaty gnatads oF g 3BR: SRIOR e the & 43daRiatlisgPhk can be
repBd¥ad with eat BécR) §i€d %ﬁgglgﬂle?ésE Hhald tdacch PBERFAUsing the primers

aaat aat aat t acagcaaca at gat gggca cagct at caa

5’6t hhaghhl AeGtAhTggATatéte Jesl (Heg 3y ¢SEQUIY 2: 1) and 5°GGT
GROLEE RE CUEp R AR A3 S IAINES 39 RS BER Bl be sub-

CaathCtaC
cloped dretoct gSTHbwst k vegtya QbyegaydViadiSdif) Wasgadih), 3Bén cloned into a

tc cgcat gaag t.gaa agaactga 888. Protein
PGE%‘%%@@@E@%PQT%P © ‘%&%?15%%33%%2‘(%@% YRt Bamplf I and Not I
resfoivtioleite ATtgs VedtorAsin b&shlle HAUR4PKS3 A 'prlvRied ¥ gerbial method to
Ile Asn, 1 5 10 15 dn Lys Ala Tyr Ser” Asn Thr Tyr-

preppsg adugiopipEotymrof ABis inyventingp Agl anter0ap@iBgquence UsyBil & add to the
3’ 33}{5&004%83% ngﬁ@Eﬂ-@r /E3NcalY8e J:r¥a°‘tec]l'¥§ P-E}ﬁ ﬁgny thlé%%”f%z{ tha'é(g’r containing
the antennapedia sequence (Bloch-Gallego (1993) 120: 485-492; and Derossi (1994) 269: _
10444-10450), subcloned into a pSTBlue-1 blunt vector, then cloned into the pGEX-
4T/C3, using the restriction sites EcoR I and Sal I, creating pGEX-4T/BA-14.

Nucleotide Sequence of BA-14 (SEQ ID NO: 3)

ggatcctcta
tcaaatactt
tataaaaagt
gctagtgaaa
aatttaataa
aatattatgt
cttcttaatt

gagtcgacct
accaggagtt
atggdctaag
taaatggaaa
aacaagttga
tatttagagg

caaatggtac

gcaggcatge
tactaatatt
caaatcagaa
gctaagacaa
acttttagat
cgacgaccct

aattaataaa

aatgcttatt
gatcaagcaa
aaagaagcta
aataagggag
aaatctttta
gcttatttag

acggcttttg

79

ccattaatca
aagcttgggg
tagtatcata
ttatcaatgg
ataaaatgaa
gaacagaatt

aaaaggctaa

aaaggcttat
taatgctcag
tactaéaagc
atttccttca
gacccctgaa
tcaaaacact

agctaagttt

60
120
180
240
300
360.
420



Ser Gu Lys Gu Ala Ile Val Ser Tyr Thr Lys Ser Al a

wWoRSi le 50 55 60 Asn Gy Lys Leu Arg G Bcirid2bdssoizes
8
3?0@562‘{ le Asn Ay Phe Pro Ser 65 70 75 80 Asn Leu

IIe Lys An Val GQu Leu Leu Asp Lys Ser Phe Asn Lys
Met -85 90 95 Lys Thr Pro Qu Asn Ile Met Leu Phe Arg

ttfga}{aﬁiao a%c%ﬁg& &&g@é{{agﬁgg%t Sélgﬁl'i? lﬁ;ﬁay |tgt2crtc?i%a 480

tttffﬁg‘-iaz"s 9G8R 13Fs EarACcaar bt PlregGiasabysagiichicaass gdbapohyst 540
attRhectsu tfgngtys: éeq(gng@ai&EttééJ&tgAf Qgclt%HcQg}J aIélt{Sag@aé!t 600

R L s i TR o
atgphpIgie, Cigrsakyap S%‘Ftaai%a Treguss-ghysathalcag@ay adyagchhgy 720
cagagpt a0 cddggt HBfa ﬁécﬁ:cPﬂ@a@d&a@é’aa%nag}-&chHtﬁ: c&%glg’;c 780

e T p
et K TR TUR 00 208 ST ST g st adc
aa é%?@&zé%ﬁe@tﬁascgcsésaa&rtsas@a@g dgpac@a lle Ile |lesss

Thr Ala Thr Met Met @y Thr 210 215 220 A aAII I eArAsn '
L 4 _Phe Val . Met d Ar a Arg
Erzg 2 Ot%§eﬂ‘i%‘ce fisippy Profgin 1‘}3\8%5(% r’l‘)“l'hr Leu
GlyGher Iseu KHguvdly asfdneuRimn Hils @AD n2R0n1256, RRe MAéﬁg
1 Tyr Leu Thr Arg Arg Arg Arg e Qulle Ala Hs Ala
260 265 270 Leu Cys Leu Thr uArgGInIIeL%IIe
GlnTPbS Pra 'J@I‘ SHSASINTGTAFgF Gln Glu Phe Thr Asn Ile Asp Gln

25 30
Ala Lys Ala Trp Gly Asn Ala Gln Tyr Lys Lys Tyr Gly Leu Ser Lys
35 . 40 45
Ser Glu Lys Glu Ala Ile Val Ser Tyr Thr Lys Ser Ala Ser Glu Ile
50 55 60
Asn Gly Lys Leu Arg Gln Asn Lys Gly Val Ile Asn Gly Phe Pro Ser

" 65 70 75 80

Asn Leu Ile Lys Gln Val Glu Leu Leu Asp Lys Ser Phe Asn Lys Met
85 90 . 95
Lys Thr Pro Glu Asn Ile Met Leu Phe Arg Gly Asp Asp Pro Ala Tyr
100 105 110
Leu Gly Thr Glu Phe Gln Asn Thr Leu Leu Asn Ser Asn Gly Thr Ile
115 120 125
Asn Lys Thr Ala Phe Glu Lys Ala Lys Ala Lys Phe Leu Asn Lys Asp
130 135 140
Arg Leu Glu Tyr Gly Tyr Ile Ser Thr Ser Leu Met Asn Val Ser Gln
145 150 155 160
Phe Ala Gly Arg Pro Ile Ile Thr Gln Phe Lys Val Ala Lys Gly Ser
165 170 175
Lys Ala Gly Tyr Ile Asp Pro Ile Ser Ala Phe Gln Gly Gln Leu Giu
. 180 . 185 190
Met Leu Leu Pro Arg His Ser Thr Tyr His Ile Asp Asp Met Arg Leu
185 200 205

80.



275 280 285 Met Lys Trp Lys Lys G u Asn 290 295 The

wosShRpsept ei ns of the present invention may B&t/ca2004/001763
prepared from bacterial cell extracts, or through the

use of reconbi nant techni ques by transformation, _
transfection, or infection of a host cell with all or

a fusio prote fra ment. such
s 8254 Bp Bab Bl RISy SO DYy L9, b
an%’é’nnapedl a-derivedS transport sequaence in a suitable

Al&XfJI&&SJh Qﬁ'oVthl 6l €. phebE¥aTRe &R BE@Q\Q'E}?%}@ﬁerAl% Arg
5 f usion protein, BA-05 An exanple_ of i ke fusion

Srotein is denofdl pGEX-4T/BA-052f3eq ID NO 4). 240
GIBATIOS Tys ThiveAnsaMer ilvelhhdesi Glu dea Guole Glushe bis

I i gati ng a ci¥A encodi ng C3 30 a CDNA encoding.a
D oggnl ¢ 19-ner !Ee tide. The nethod of exanple 19 can
hk‘?e Ts et t'8* prepAfe 2291 HEY OIptst &t CLBATYS PLa iHischla

cont ai ns 26Re fol |l owi ng am2486 aci d sequencez7o

AdBALO SR RESicAnCe s QU 4
Laggir@g-ng; \}al gs Leufjé o Sﬁ% %Plgeth&EQ zl‘?‘[’)"‘ry?gs%?

e ASH 1 510 15 df® cLys Ala Tyr Serz%sn Thr Tyr
Med kysGErep Pive Wsr GIAsAshle Asp G n 20 25 30 81 WD
2080/ 030248 PCT/ CA2084/ 001763 Ala Lys Ala Trp Ay Asn
Ala GL n Tyr Lys Lys Tyr Gy Leu Ser Lys 35. 40 45
Ser Qu Lys Gu Ala lle Val Ser Tyr Thr Lys Ser Al a
Ser d Thd ﬁsionSIﬁoEcﬁns&Qf fherpréent yventieu mAyhePpepAsd floys bacterial

Phe Pro Ser 65 70 75 80 Asn Leu
ceﬁ é"tf_‘&?b A t@‘éf‘glé the L de | raghipant sischpiquesshy | agstormation,
trabeEfectioRp oA féBon of a host cell with all or part of a fusion protein-encoding DNA
fragment such as a BA-05-encoding DNA fragment) with an antennapedia-derived

transport sequence in a suitable expression vehicle.

.Example 20 _
Preparation of a fusion protein, BA-05

An example of a C3-like fusion protein is denoted pGEX-4T/BA-05 (Seq ID
NO: 4). ' |

BA-05 is the name given herein to a protein made by ligating a cDNA
. encoding C3 to a cDNA encoding a fusogenic 19-mer peptide.

The method of example 19 can be used to prepare a fusion protem BA-05,
which contains the following amino acid sequence

pGEX-4TBA-05 Protein Coding Sequence (SEQ ID NO:4)
Gly Ser Ser Arg Val Asp Leu Gln Ala Cys Asn Ala Tyr Ser Ile Asn
1 5 10 15
Gln Lys Ala Tyr Ser Asn Thr Tyr Gln Glu Phe Thr Asn Ile Asp Gln
20 25 30
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Lys Thr Pro G u Asn Ile Met Leu Phe Arg Ay Asp Asp

odosb24yr 100 105 110 Leu Ay Thr G u Phe g B964/001763
“'?{1?) Leu Leu Asn Ser Asn Ay Thr Ile 115 120 125 Asn

Lys Thr Ala Phe Qu Lys Ala Lys Ala Lys Phe Leu Asn
Lys Asp 130 135 140 Arg Leu Au Tyr Gy Tyr Ile Ser

0. 155 160 _ Ph
AlIh]Eys EaLI%B %} ﬁl}ll? n—?ﬁi’rgyﬂs b%-%%‘ﬁl%gG]\YaPeNSgerés ’

Gly Sér 165 170 175 14Ps Ala Gy Tyr 145 Asp Pro lle
SeBesluALgs e an1lE yaGsarlayr GHE 138G e185 180 Nat, LU

Lesh Pro Arg His Sep Thr Tyr His lle Asp Asp Met Arg

Leu 195 200 205 ger Ser Asp Ay L)fg Anillellelle
Asrflyabys P st Gwef\seiysm#yz\@@ 216 A2R(0G1yAPhe |Hre #sn
65sPro Lys G u Phesdal Met Gu Ser Mg Lys Arg Ala A9

2 40 r Thr_Arg Tyr. G n Thr Leu
nirr il &8 TR e L 28 i Sostinonen AT g
Tyr Leu Thr E}ﬂi’rg Arg Arg Arg 19% Ju Ile Ala His Ala

Ly 2 6fhr2 680 EZG A@UI Y Bet @y ThBhe &9 2 G d %ré'%é.al
yTrp Phe Asn Arg Arg Cﬂ.rgo fgSQPthpl ¥s Tr ph%ys
Lys Qu n290295Th|s Ilkefu5|onpr6%ln|s

Lep rct:}p’a'F‘éth Ghy RhiseChefmpdhdedey ilsadAsmo Srarfispubat erhr82LeVD
2005/ 0130248 PCT/ CA2004é6)01763 an ant enjyapedi a DNA

T, AT/ BA-14. A
As{ér}%ﬁe’}ﬂe ad aéf élg&?rég%m% T m £gﬁxell’eélcf‘%rd LYSRFPt he
prigfein i s made and3tested. V\hen culttr es

Arg Leu Glu Tyr Gly Tyr Ile Ser Thr Ser Leu Met Asn Val Ser Gln
145 150 155 160
Phe Ala Gly Arg Pro Ile Ile Thr Gln Phe Lys Val Ala Lys Gly Ser
165 170 175
Lys Ala Gly Tyr Ile Asp Pro Ile Ser Ala Phe Gln Gly Gln Leu Glu
180 185 190
Met Leu Leu. Pro Arg His Ser Thr . Tyr His Ile Asp Asp Met Arg Leu
195 200 205
Ser Ser Asp Gly Lys Gln Ile Ile Ile Thr Ala Thr Met Met Gly Thr
210 215 220
Ala Ile Asn Pro Lys Glu Phe Vgl Met Glu Ser Arg Lys Arg Ala Arg
225 230 ' 235 240
Gln Thr Tyr Thr Arg Tyr Gln Thr Leu Glu Leu Glu Lys Glu Phe His
245 250 255
Phe Asn Arg Tyr Leu Thr Arg Arg Arg Arg Ile Glu Ile Ala His Ala
260 265 270
Leu Cys Leu Thr Glu Arg Gln Ile Lys Ile Trp Phe Gln Asn Arg Arg
275 . 280 285
Met Lys Trp Lys Lys Glu Asn
290 295

This C3-like fusion protein is prepared by the method described to manipulate
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test positive despite the presence of a mutation, the

Wb 2603J08h2kNA 1s resequenced to confirmthe nmutpih@boo4/001763
The new clone is herein called BA-05. To confirmthe

sequence of C3APLT, the coding sequence from both
strands are sequenced. The sequence for this <clone is

o e T 4P BT 50 et RSB TBA B clone
wltﬁ)a%‘ﬂe)shlﬁ/iﬂ@tbﬁ"&{ 1sr§€fe5t@a Hﬁ'@fﬂé é‘BQ il dﬁ’%.ngﬁegtédf §hen cultures

prepar e %g’zx AT/ BA- 14, then
te§‘i P%Sltbﬂer it theupraspane sifsa lmutatgoxt, vihe plesplié ImﬁAai%risequenced to

RO e BT R ARARISEBR AT 30 oty seguence of

CNEPED, the cIGREEEIERS: SEROOSHCATNEAGRAL EESEEedTTﬁQ%@Ehce for this

cont ai nin asepair deletion in the pGEX4T

ClpjGls &W&i‘? Péﬂﬁﬂ@%hermnt (ruslestife seqvence ofIBA104; SEG D NO:3, amino

acitp u;&ebpggrwrsg@ del etion using extension of
th ﬁe‘é primers 1n th presegce of nucl eotides. The

foll O\M‘\ngthclymlfeﬁlodfuseﬁihp@ﬂmlTer]@.%&—OSSggsq&éitar% GEX-4T/BA-14, then |
L cle Qr S a , en

usg ‘f%é‘%b‘i og’é g}t? EF"'%‘?? %‘ut%n@? Bing twepemplamenBaE ofigenucleotide

prﬂ;@erE swhras (§E@ IDY40is8) Sh@mm@&mf@wﬂ TICESA g‘déé@&AAAc

as descri bed t he manuf act urer

G‘B@FX& %nmtsif SEQeIDr D&%9 8h T@CGMTT@@@GM@AM:ECGAATTCT
T'EQGG 3 %@Jﬂﬂﬁ g{be%%pou%elfgtlo ;Hl) Hﬁgg;ﬁ?}g}\ﬂi‘ h)g\fA OAIA QuikChange

coli” are IS n agar
klts@t@mgcnﬁe Iahﬂlab Cab)iie usaildo gﬂidb)‘txlibrhﬂa thB dBIéﬁbIU Rikifig extension of the
| Ci usi ng M di Prep %I

h? Preggfice BM‘*B‘FO%J g’ﬂ% Slawigg &M‘é‘ﬁ o6 tEraprsatutes is uscful for
préiﬁfﬂﬂlaﬂ‘bEBACd)\Sirlng'clesfoP@@fs' AR ﬂPehoLts gglek %f@ﬁ@&‘éﬁ@?ests C for 1

fromthe DNA an {gurl as desc himann
mig, and 6B§ofgr 16 anig Fhe PREA jpy e ma@émlﬁetha sestrictionzenBae Dpnl as

t ns. ..To
de%ggg@ng? 'ﬁt%nx{lérgﬁgé@'lexo %E%?#Bn'\%;stgg reaﬁgorb |1sp {l?ﬁg grg.nsformed into E. coli
DHsinhai WI ﬁ@lt—lible dmimrdﬂpb rodilgdesC ORAE.cp1EaXe 43634¢050n aigﬁr plates
x&ﬁ i Nt o bacteri a, Sti,%ln XL-1 bl ue . conpetent
co 1%.31& ﬁe 31%&‘%% p.%cf gF%W'% iR qux@nbﬁ-@mpu@m;p IﬂA is isolated
at PHJTPP LICR Y
usx\%@t ; arr‘p?églllgl S(r%mgf% g‘heglﬁﬁﬁ (o%’@cg;l%géﬁqxslsgqlgé&cg the %, jequence

change iy genfrrmed, Plptcml inpxesed fom BOMNAnnd pmgiampyd descnbed in
osid TG G bco). i
Lellﬂ'lé%tﬁx ot at 2P, I§d19| na @gfri]% {0%3 %Sfu(se)cf g @nFalgaglébmttp,}gloglcal

systmmaductl on of reconbinant protein and the culture is
grown for a further 6 hours at 37 C. and 250 rr) 83
WO 2009 BSR759 geoempinand B0 (BEES D R¥RB3p theaplagmidsetostaining the

cox‘)é&gft')iﬁ} " g?ﬂggp@!)@@ﬂ%% f0‘5§’ dhd Qthstdtnfed dntd bac&erx]xtar ét];alilgg(L 1 blue
competent E. coli. The bactena are grown in L-broth (10 g/L Bacto- Tryptone 5 g/l

Yeast Extract, 10 g/L NaCl) with ampicillin at 50 ug/ml (BMC-Roche), in a shaking
incubator for 1 hr at 37 °C. and 300 rpm. Isopropyl .beta.-D-thiogalactopyranoside
(IPTG), (Gibco) is added to a final concentration of 0.5 mM to induce the production of

recombinant protein and the culture is grown for a further 6 hours at 37 °C. and 250 pm.
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for. 6 mnutes at 4.degree. C. Each pellet is

W@z@%ﬁﬁmed in 10 m of Buffer A (50 mM Tri %CTRﬂ2004/001763
7.5, 50 MM NaCl, 5 MM MWd .2, 1 MM DTT) plus 1 nM

PMSF. All re- suspended pell ets are pooled and
transferred to a 100 m pI astic beaker on ice. The

f F dded to th | ed
B BB bint Y chnipiearion 15 856 oW eeurBierprosisson 30
fon6 imigutes B Adsoes. @ma‘chq;euééﬁ rB(sA85%n8 QN 7 Bil-or Bl W50 mm

bachirl a and robe are cool ed m nut e

TrsoRHC 465 éQ@MT éCboﬁumM MaQ..cénnM DI dplus 1 mmsqmsrl All re-
su &1@&% é&fe&rar@ o]o%dog% [t #e il Ilﬁgt eSPIaaﬁtéc beaker on ice. The

l'arif per na
remalmmngarffeedk mithoPMSES Iy sded 4o tth’@ﬁ%l@c[‘ garﬁﬁles'@ﬂ@ b%tena sample is

o (gg)mr 12 mnhutes at 4
%f%? oﬁ"?@oréi%&sggea Baanpen (Ssmgt’mwarpeomwam Bbth the bacteria
andpRBE @FL éoﬁfeﬁtd% 2B rﬁfrﬁﬁ’eegctﬁrg J?%)rn(i’% ltsﬁﬁxga{egé Fézngzliguged in

3 hours. beads are was
a S@B@flfSéG%rotqﬂaml@OQO 1B oMl 2 AoinRSM)4 ‘Kl’]@@clanf}} {8 Sup¥rhdlant. The

The final wash
suRtil i bt e ing Bedh SN Qs enhretpunghul 5,900 Tom for 12
mun&emafte4 Pceugl ot 26 h—llQﬂeGﬁltﬁthﬁﬁ%fa%%g b%%@uﬁ“%}g Jf 5re°£&‘ded to the

1 g recorrbl nant protein, of Thro
¢ e?ﬁF dralsogdrilpgedeon @:aptﬁtlegrpéﬁrt? fmeZ dd delturs. hEhebmds aﬁ‘rﬁashed 4

r t I eav
e P, S v B LA e
(Buifer dbt2mmM AGaCle) i Tt ﬁhall wakhaisi sBieéS oef tlﬁftHé: b8adS create a thick

t PBS. Sanpl
st 1 Forie We Ehitithigne "L ibastiiassopoupaseieni e swembimaat protein,
20 st TIegmbid (Bovﬂ[@ @"Ihsﬁluﬁsgent-ﬁ’eéj Qfa%lm:ﬂb?n)tlg %dgeg&) ttﬁe Q?aéla are left

geak Al i UOt S cont al ni ng f usi on I‘Ot erns are
on Fﬂiat?be"fiwlé%%"t & Afger qjeamaaq: W@tbéhmuhld nhaebeagamsleaded into an

eml?n? %gfﬂelg §gtgﬁ{§f) %@f’%ﬁ F%’ ?6]% ngmet v@l %%oq eﬁpagrhy ¢lution with
PBS.rSampléscof mhoammnanf Off at ermsmwloe mEbeemﬁ&er@idn@ahed with

0 entrlfuged to renove, the beads and then-
Amg%)nfégaﬁ rtgt%’gﬂﬂ’é’i’% A PEYR, PHkeprlimyotsosrmdsingt fasion proteins are

pooleArind d0) Eﬁﬁt&@ﬁﬁ iBbRG 0G4t

desal t ed mvbl th a PD-10 1coI um ( Pharmhaci z? B @%‘H?? dfe added and

left qpitngndr 4GmrigMes Ao t°6h This ladt siep qcmb‘eesaﬂ-e thrombm from the
t hese s to

reco?ngtdé s n_#)ﬁdgeTﬁgﬂg ?lel? %e%)z% gang R&DqFlﬁlelS gmﬂ—xg@p 3¢ gemove the beads

and eth¢rq oartcsnipaied esingfd béstripsdpel0 bbikeirap (éAm%&geq'h@tcothltrated _

t DC Bi d
NSO A,
G-25My iahy t&f otshgy BHWIS drs cgﬁé@dnfgégt—ght %D§%A(§E tgﬁggs?tglples to

bi oactivity bioassay wt
detegping he nsetoimeneake andi thel appeoririssé aliqpstotpeioha, Fiehs@flized, and

4 oaSo 2 48 P 4 17
stordd vat 488 C. SA Y)Qtelgogs/sggoa)é as%er}/r, grgd)/ cx)so usgg) to determine the

concentration of recombinant protein. Purity of the sample is determined by SDS-PAGE,
and bioactivity bioassay with NG-108 cells.

The products of this process can include fusion proteins such as BA-14 as
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described in the general exanple, or new fusion

WO 8J08/0v3440r oduced by the cloning nethod. thatpdig¥g004/001763
properties such as nol ecul ar weight and activity in

Rho inactivation bioassays different than the BA-14

nol ecul e or control C3.protein, such as BA-05. These

oo RRBLEL SR, U by BT e 5 Seience 200 o
thatetalve @ropeRled ¥ech astnarBlIg: wbight %H@ 86 iBir gﬁ%& ﬂfacﬁgation bioassays

rotein BA-07 The nethod of ‘exanple 1°can be use
di praplathan ghe Bdi-bh n]ml@quéq ar Bongadl Cmetem,osntchl a3SBARFS. These new

L
fugn PN ARaiR e G SAERER oo Rl e o T fapkony termivms
dlmy@ttmlrmtﬁgderﬁﬁbyeﬁsn Thr Tyr A n GQu Phe Thr Asn lle
Asp A n Ala 20 25 30 -Lys Ala Trp Ay Asn Ala A n Tyr
Lys Lys Tyr Ay Leu Ser Lys Ser 35 40 45 du Lys Qu
Ala Ile Val Ser Tyr Thr Lys Ser Ala Ser Ju Ile Asn

50 55 60 Gy Lys Leu N%E%@ Lys IG:y \L/al IG:e \}Asln

@y Phe Pro Ser u ys n Va

Gu Leu Leu Asp%%ﬁgn an PEO#“IVE{‘ ﬁZ/s 85 90 95

Thr Pro Qu Asn Ile Met Leu Phe Arg Ay Asp Asp Pro

Al a TyFhe sgthodogf @@Bpldd @y bThsedito praear&lanfudivn pibtein BA-07

Thr Ile Asn 115 120 125 Lys
WHF%P %?a%%ﬁgf@%w%%@%§cﬁ%eqﬁ%cetys Phe Leu -Asn Lys
MeAsierABxp V3D AEBSLeLAOLn [pds el abyrald yyFyded hee S0 Jhy
1Ser Leu Met Asn Val Ser G n Rhe 145 150 155 160 Al a
Arg Pro lle Ile Thr LC}/ I%he Lys Val Ala LysS Ay
L}’%er a fgg Afi7OThf7'gyr Gln Glu Phe Thr Asn Ile Asp Gln Ala
30

Lys Ala Trp Gly Asn Ala Gln Tyr Lys Lys Tyr Gly Leu Ser Lys Ser
35 40 , 45 _
Glu Lys Glu Ala Ile Vval Sér Tyr Thr Lys Ser Ala Ser Glu Ile Asn
50 S5 60
Gly Lys Leu Arg Gln Asn Lys Gly Val Ile Asn Gly Phe Pro Ser Asn
65 70 75 80
Leu Ile Lys Gln Val Glu Leu Leu Asp Lys Ser i?he Asn Lys Met Lys
85 90 95
Thr Pro Glu Asn Ile Met Leu Phe Arg Gly Asp Asp Pro Ala Tyr Leu
100 - 1058 110
Gly Thr Glu Phe Gln Asn Thr Leu Leu Asn Ser Asn Gly Thr Ile Asn
115 120 125
Lys Thr Ala Phe Glu Lys Ala Lys Ala Lys Phe Leu Asn Lys Asp Arg
130 135 : 140
Leu Glu Tyr Gly Tyr Ile Ser Thr Ser Leu Met Asn Val Ser Gln Phe
145 150 155 160
Ala Gly Arg Pro Ile Ile Thr Lys Phe Lys Val Ala Lys Gly Ser Lys
165 170 175
Ala Gly Tyr Ile Asp Pro Ile Ser Ala Phe Ala Gly Gln Leu Glu Met
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Ala Ay Tyr Ile Asp Pro lle Ser Ala Phe Ala Ay dn

t 85 WD 2005/ 030248 PCT/ CA2004/ 001 L
M%bo%%bz eu Leu Pro Arg His Ser Thr Tyr H's Iz)%%fgsA %)4/001763

Asp Met Arg Leu Ser 195 200 205 Ser Asp Ay Lys GI n
Ilelle Ile Thr Ala Thr Met Met Ay Thr Ala 210 215

220 Ile Asn Pro Lys G u Phe Val Met Asn Pro Ala Asn
Ala An A8 Arg 225 230 285 240 His Thr PP® Ay Thr

LAY Qel @to 245 KiSEQR} @hW)HlIV\ﬂeP@Eb D![‘sipnﬁéts AR§ CLeu Ser
designgd to transfer ope series of reco nant
constructs (BA-05) into Yhe pET-9a vect 0r” ( Novagen,

SVRbFEs GhY MEsEBNdin)lle olts dar e IBAThO Mepr bitteGhy iiwnAla
expressed in an appnepriate expressin system Upper

AP Bs ST GRT OO GATATET LA R 6.,

Seq o N rimer
22BGCGEGATCCATTAGT¥ETCCTTCTTCCACTTC?35 (SEQ I D NO 3®ja A
giBamil pgbt@yatnht heg dleuend of Seq ID NO 39 is atccatta;

the TGAis r aced by atta, in SEQ IDNO 39).
A program us%gul to a é{ED O'Sk?oduct usi ng Pfu
pol ynefaoe PERMprinees :are 986ighied 1 toc ytranefer t dren s@desCof ' recombinant

->56 Y 2' cles._ then 70 C 3
coBy B BN B2 PEA e Vet P en ?Vfadcsana&fémonsaht%éeate BA-
07U pesteih OwREH |e§cyre§d%daﬂaéﬁ5®1ﬁ6ﬂmat§|dx‘fa?es@i@ﬁt @sféhﬂgUﬁ er primer: 5'
desi red DNA band. The insert and vector are di It)

G%TET%WCQQ@TMTCEMTGQA%TG@C(Sea I&@ 38) Lower
p““ ?%gmgT@CAﬁXGﬁg%: ﬁec%r e??gﬁe% %EQ Hho: 39). A

B atithe 5'(eQil afSe) [DANO: 39 ncgdtendtat dpeTGAris replaced by TAAT
vV th T4 DNA |igase follow ng the

(aﬁ% gg@n@l\é\b 59 directions. E. coli (DHSal pha, or
pref er abpygrafl tisdhlUR) ainplity ashRUIBCuMhE Pl l@%lylrﬂe%tel &prises:
m xture. The clones can be checked by snall-scal e

X @dut cydn therdbis2PASE @d < HNRCIR 10 ayelgs,dbierb4 °C 2' »70 °C 3' 30
e R oR A p——
slias smslﬁﬂlgfacxresi@w DNA. bd2NA mqn&ncmﬂgveefw aRedipestd OWIE BamHI and
NéeI tg Ilowgg the instructions of the manufacturer (New England BioLabs, Beverly,
MA), purified using agarose gel electrophoresis and a QIAEXII kit (Qiagen), and
incubated together overnight with T4 DNA ligase following the manufacturer’s
directions. _ . .
E. coli (DH5alpha, or preferably, XL1-Blue) is transformed with the ligation
mixture. The clones can be checked by small-scale induction and SDS-PAGE and can be
assured by immunoblotting of the crude lysates with antl C3 antibody. Plasmid DNA is
purified, and can be assessed for punty DNA sequencing can be performed (e.g., by
LiCor technology in which the entire strand is sequenced for the full length of the clone). .
A first construct is prepared in this fashion (pET32-BA-07, SEQ ID NO:7)
and acceptably matches the theoretical DNA sequence of construct pGEX/BA-05 with a
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Li Cor technology in which the entire strand is

wesnesoseek for the full [ength of the clone). Adi¢So04/001763
construct is prepared in this fashion (pET3a-BA-07,

SEQ ID NO 7) and acceptably nmatches the theoretical

DNA sequence of construct pGEX/BA-05 with a 86 WO

2005/ 03 02 8 PCT/ CA2004/ 001763 _ slight change in the 5
slight e e LIS dup dhthecleripgskaigey.A second

constr u onin .
S B 15 B e e
frool pET3 aﬁEAt-(WempEfﬁB PETOastetoe tbyvmlédvlr@ﬂibﬂpEmeohﬁﬁlct WieVBamHI

|y d h
and A0t A o, Bl Gbe. Beyehye68) pcaswdiee tRuAtheamapfacturer
inseh&ned %FQB ﬂlﬁk‘?ﬂﬁ WA%W%I%%]F“MBS&U a0 s (R insert

vect or can be purified by agarose gel
DNA aed thepreetos INA cathbe purifeed byagarobe gkl gedtephoresis. Theinsert can

oo RN % YoM T PO A4 SRR (RGN L LA vy

MA)Sktepligate@ DA agael ENAatsForined ipfoe DHRGHASEES HLBRY can be
m ni. and xi_kits, Cones can be characterized by

prepaiet piskg; QW GBI guiat anshmarikteCloaepeachmehasicterined by restriction
dlgbﬁﬁ)%rénd' ]ﬁNﬁo&'&ugicfr%‘%f' tﬂ%ﬁﬁé%ta %1 Botﬁ' AR né‘ﬁeﬁg %?qS&T Lachine,

Quebec). The construct e trans
Queher). (ThE3)cometirics, DNBA 2 tADERe/ pﬂrgmﬁ)rmekil sinfdNoBagen (DE3) cells,

S N e T S S -,

upt ake as neasure of cell proliferation 3H Thym dine
i ncorporation assays Cell lines are tested for

nycopl asma and found to;ég neEailve prior to the
|t| ti g@g&)the st ud nes are obtai ned
sahst rfated thymdinedintake ppmeagyrraf)cell proliferation
(Rockw Il'e, MD). The line HEC-1B is cultured in Eagles

*H-Whyhitdine s capbiaion avegisum (E- MEM) suppl emented with
10% fetal bovine serum (FBS) and 1% HEPES. The |ine

Caco- Zelislired! dra ke di 18 MRITRRY % E -
106 HEPES, 1M sodium E/%yg%gﬁgnd 0. tngdtowg Hegdl? BiiSr to the

initiasan of sheatndies. Helllines efedobtTined| frome ASKeiED- TypesCulture Collection

e B, S B PRSI B

Meddinrk (BxyEM) uﬁppﬂ)ﬂn@ﬁeﬁttﬂﬂ()%d’élal by¥eina ke |(|FBS)93nd 1% HEPES
cont{;ols are triplicate in 96-we

The ling Gagorfs in %oM%\rI ﬁpﬁgleereaneél vith %OYOEBS;LM HEPES, ImM.

dMine b st h
oo o 0 A R P S s

in Moy’ Aflmemn&tnedmun suppllement e atithol0% dTB&)inﬂ‘rE%(HEEES Volumes of
100?1{ of £dd worlyr?g E%lgﬁon oé 813.4- 07, positive and vehicle controls are plated in
triplicate in 96-well microtiter plates containing cells (4 x 103 /100 ul), yleldlng a final
volume of 200 pl. The plates were placed at 37°C incubator with 100% humidity and 5%
CO,. After 54 hours of incubation, a volume of 20 ul of tritiated thymidine CH-
thymidine) (ICN, Montreal, Canada), containing 1.0 uCi, is added to each well. The *H-

thymidine is prepared in RPMI-1640 medium supplemented with 10% FBS. The cultures
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thym dine) (ICN, Montreal, Canada), containing 1.0

wli 20bs/030548added to each well. The 3H thym di nect&A2004/001763
prepared in RPM -1640 nedi um suppl enented with 10%
FBS. The cultures 87 WO 2005/ 030248 PCT/ CA2004/ 001763
are i ncubated in the same conditions as stated . above,

her urs end_of the |ncubat|on
are;ifiubfich Ll S g oGy asars Shovafob v dipr A nouss
har vedtatie edd BT @) inc@hdticn) ehd PART ROHANRE: &%ﬂ%ﬁn Rfifomated cell
mnute (cpm) of 3Hthymdine is measur ed
haryester Jdomtes), and; theiinsabptated: oountte pex ifmn(te WopmNST *H-thymidine is

et s YA LAOARG VB3 HESPL R T 00 Vit

fromethis ai/dlsctmtefdotwth Dae B ASOT Giadie grotéit Mare Q:‘éﬁ‘fp'iré?ie fo values of the
on the y. axis and the dose fusion

Vehb‘#%f%‘#’f? ?ﬁ?t% F?egr%’}!fgl‘%lt 88mLtE@‘?DnWl$E(CP@DNHMBE ylaxisUgd the dose

Of@gogppﬁgﬁgg qkfg conposi tion conprising a
cel | -perneable fusion protein conjugate conprising a
pol ypeptidic cell-nenbrane transport noiety and a
Cl ostridium botulinum C3 exotransferase unit having
the sequence set forth in SEQ ID NO 4, SEQ ID No.
20, SEQ ID NO. 37, SEQ ID NO 43, SEQ ID NO 55 and
SEQ ID NO 57, for the manufacture of a nedi canent for
preventing or inhibiting uncontrolled proliferation
and spreading or migration of a netastatic neoplastic
cell of a cancer in a manmal. .2. Use of a _
phar maceuti cal conposition conprising a cell-perneable
fusion protein conjugate conprising a polypeptidic
cell -nmenbrane transport noiety and a C ostridium
botul i num C3 exotransferase unit having the sequence
set forth in SEQ 1D NO 4, SEQ ID No. 20, SEQ ID NO
37, SEQID NO 43, SEQID NO. 55 and SEQ ID NO 57,
for the manufacture of a nmedi canent for preventing or
inhibiting wuncontrolled proliferation and 'spreading
or mgration, within a resection margin of a host
tissue proximal to the site of excision of a tunor of
a cancer in a manmal, of a netastatic neoplastic cel
residing in the resection margin. 3. Use of a
phar maceuti cal conposition conprising a cell-perneable
fusion protein conjugate conprising a polypeptidic
cel |l -menbrane transport noiety and a
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G ostridium botulinum C3 exotransferase unit having
the sequence set forth in SEQ ID NO 4, SEQ ID No.
20, SEQ ID NO 37, SEQID NO 43, SEQID NO 55 and
SEQ I D NO. 57, for the manufacture of a nedi canment for
preventing growth of a tunor froma nalignant cell in
a host tissue in a mammal, wherein the fusion prBE?QﬂWWSE
sinultaneously prevents or inhibits at |east two o

t cell magration, nmalignant cel
proﬁ' eration, angiogenesis or tubular structure
formation or capillary network growth proxinmal to the

ﬂgkfg nt, cell, and secretion of. an active

ar P P}Eﬁ”@iaﬁ%‘éalf Gogrositian ﬁﬁlnip{:}ﬁ%fi celipermeplq fusipp protein

W @Bnj uéate esfip H&n? a%f}{%’ﬁﬁ(ﬁb‘%#l? : AenfbPARARIN E%&Pmme ty and a
conpri Sing a cel I-per usion protein conj ugat
corgestadinm botpldiunp EFtexdiransfeehde-umiriay mgehd seqnenmerset forth in SEQ

il YRR HENEE gDl T dfO 2, BHG I AR NP s and

SEQHPIINNO. 30, foPkHe hhhdturd of a%EtedaReNQor%ve%% dLnhibiting
NO. 55 and SE ID NO 57, for the manufacture

nedlpécél’r@hlﬁ pelifrationand spgeagingmrimigration of a mqt@ﬂéaé@tneonlastlc cell
mar g, 0, 0f ﬁl$8éh¥ﬁ$ssue proximal to a site of excision
r Feroval [of & ¥irst tumor of a cancer in a mamal ,

of a second tunor conprising a residual tunor cell of

cancer, mhereln the fusion protein sinmultaneously
|?rr Vet &PRArmaAstiglcompositien spmprisiae arck-peimeshle fusigpiprotein

CelchnjUb&E @Bﬂnﬁﬂsmé 3?)'0{%}15@4;&&19 gal- nﬁﬁlblré}r}grt&lnls;;o?{ Izﬂ)le%nand a

angi ogenesi s structure formation or
C a@ld)ﬂtradlym'imw\lmdm 6’8 ewotnansfepase it hawing iee segséraakt forth in SEQ

reta G S TN 20 S MR N 2P SER ENG, 4250 1B NGy and

US(SEQ’ IDANY. 87efop theGh@tuictdre 08 a medidagieat fbrbfb@zeﬁﬁ’fﬁgf & nhibiting
protein conjugate has SEQID NO 4. 6. The use

cl anmnirollzd prolideratjprpand smrqald@gccamlgratlpg, \séhle@tre@cﬁmmargm of a
Llh 0& t3NR r{ﬁ'&?ﬂﬁrﬂaﬂd g sﬂé of g{c? abt{lﬁlop of ? 9 r}cer in Mmal, ofa

I C cancer he use o
vvhmemstatthOp;laﬂmerelllrSSldhn@ﬁrathle rése0men satghct ed fr om t he
group consisting of glial tunors, neuron tunors,
pi neal gl and tunors, nenigeal tunors, tunors of nerve

shead b a #mﬁ&m%al %ﬁ‘l;fo@i‘hgﬁtcbl’{lﬁn;ﬂé@ 'E:éll 8%a€@tﬁ§ib?ﬂ&ein

tunors ocated in the brain derived mtunors o

t heoty ugage cchmgrasng a pelyaeptithg cdli- nhnmjvranammnsport moiety and a

0224081 L3EK A e s 5 s
ID NO. 4, SEQ ID No. 20, SEQ ID NO. 37, SEQ ID NO. 43, SEQ ID NO. 55 and
SEQ ID NO. 57, for the manufacture of a medicament for preventing growth of a
tumor from a malignant cell in a host tissue in a mammal, wherein the fusion protein
simultaneously prevents or inhibits at least two of malignant cell migration,
malignant cell proliferation, angiogenesis or tubular structure formation or capillary
network growth proximal to the malignant cell, and secretion of an active

metalloproteinase from the malignant cell.
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consi sting of anaplastic astrocytoma, glioblastoma
multiform pilocytic astrocytoma, oligodendroglioma
ependynoma, nyxopapillary ependynoma, subependynona,
choroi d pl exus papill oma, neurobl astoma, LLOYD
gangl i oneur obl ast oma, gangl i oneuroma, and WISE
medul | obl ast oma, pi neobl astoma and pi neocyt onma,
nmeni ngi oma, meni ngeal hemangi operi cytoma, meni ngea

SELSEIT w3 BN o

an doﬁjmgaib@ﬁﬁipk&&iﬁga pebpeptidic yelsulembpa teispdodgioiaty and a
S 1 SR B B o i s

CysDSNOdcﬁ H)wﬁlz@t%(glpq’kb o 7d SERSITENO9 43 I8 1S (?fss and

any one of ai s wherein the pharnmacelti ca
co@;ﬁ&m Néh 57sf0r ther manufacserefos naedmasmgefq‘r@remeoﬁngmwh within a

b
0 Ol A0 R 5% e o SC90A 7R S

vm euirgdoflah@ndtan BagatkhbIC 81 a SRENOinidr@BmipSisink ArrB3daH] @enor cell
for a dosage form of about 0,0001 m crograns of fusion

therrapest, wheetn the Sisiqnrrspiein gippitanspusly peayents or ithohits at least
10%@1@&9%@%&; Eelf%%%t@?%ﬁcgﬁ i elefg bf(ﬁg%an&& angidGenesis

use any one o
phar trbokn sirectiredomaiintdr eapillsry deoronil gadveth groxinel coha gesidual

formof agbout 1 micrograns Il1iliter to about 10

m E1BY rosfleanibseCTalip of fie %?twteéneéﬂgiwots'@a%ﬁ B heaiegidpaltumor cell.
nllllllter 12. The use of any one of clains 1 to 11,
wherei n t he pharmaceutical conposition is fornul ated

ol h¢ wieedtanp ane pbglaived 1 wpbWheedin the, fusion proptingosiugan has SEQ ID
13, e use of claim1, any one of clainms 1 to 11,

wherein the phar maceutical conposition is fornulated

for an adninistration node sel ected fromthe group
conS|S|t|n |ntrart|cular i ntraocul ar, intranasa

Onthapenis alfﬂ. Ing oz deherein the gancapisselgrted §ignt the greup, consisting of
O Bleast, Al Bblon! ik RER CalandbBid ahbgcal . [ ntravenous,

i ntrapéritadnea I ntracrani a |ntranuscular
subcut aneous, inhal ation, atom zati on and |nhalat|on,

P i cation.direct| Lnto a tunor, plicati
di ﬁé"c‘t‘ﬁe)f’f CTi . Wil capeés s 2 gin (BRar selfPied Femiths eiop
Of comtiink 0€ gMAtAMOSs, h&FBA Rinlds ftflﬁe%[ glaR@ Bhér8 Mm&figél tumors,
tumor, entéral, enferal together wth a gastroscoplc

p r ERels pEnerp gheadRyMphpmashamalfemative amyorsrendahetadtatiotwmors
io%at]eg in Y}Q% 'nrgiehbeed f%Ol ytgmggslo Ithe l%glg, breasEb mee}anoma, kidney, and

gastrointestinal tract.

8. The use of claim 6, wherein the cancer is a brain tumor selected from the group
consisting of anaplastic astrocytoma, glioblastoma multiform, pilocytic astrocytoma,
oligodendroglioma, ependymoma, myxopapillary ependymoma, subependymoma,
choroid plexus papilloma, neuroblastoma, ganglioneuroblastoma, ganglioneuroma,
and medulloblastoma, pineoblastoma and pineocytoma, meningioma, meningeal
hemangiopericytoma, meningeal sarcoma, Schwannoma (neurolemmoma) and

neurofibroma, Hodgkin's lymphoma, non-Hodgkin's lymphoma, primary and
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transport noiety conprises a peptide containing from

about 5 to about 50 am no acids. 91 LLOYD WSE 15.

The use of any one of clainms 1 to 14, wherein the

G ostridium botulinum C3 exotransferase unit conpri

the am no acid sequence SEQ I D NO 4 of fusion protif YD WISE
BA- 05. 16. The use of any one of clains | to 15,

wherein the functi onal analog oonprises a protein

t hgf‘pon?l‘l\%gﬁ g&%’ V&IM@% f# nmg%b rpgrg/ %gcso% 9y subtypes of non-

eX d{d@nmfseyﬁ@homijcran'ﬂbﬁlauyitgl@ﬁa apideanesidelysts,) ddrmsid cys® and
i/\/ner ei n the pharnmaceutical conposition further

coﬁﬁ Id&¥Sty phar maceutical |y acceptable carrier. 18.

The use of claim 17, wherein the pharmaceutically

acceptable carrier is selected fromthe group

Goibe ssd (vfga.ngfonp of vlaghhy t(e&,ewhmein ithwpﬁhaanmeatiez)l compdsition is

artial d I
Dol BHIFY e doged ipm R el D0 B Tdgins BihespRgot 30
Cr QgisrdgrdmiesbrReloy tigduy | ene- co-vinyl acetate), a
cross-linked partially hydrolyzed

pol y(et hyl ene-co-vinyl acetate), a cross i nked

B@lr il:ﬁ%ﬁ%xqulﬂ? oot ola%lls F)CBE,E@‘ ?eu? ﬁme c%l]ﬁﬁ? gér)ngoﬁltlon is

ct1 Cc acCi
acifesmulited\forcojishyenioim dffabdna@t()()ﬁ)l amcmgaermok @1 ﬁmoh pfotein per cubic

aci d, . pol ycapr ol act on | yval er ol act one,
o RyPraRGT T oRisaer frbout DR BIFoums BrepiiReabir of tisue.

pol yet hyl ene gl ycol, copolyners of polylactic acid
wi th pol yet hyl ene gI ycol, polyethylene glycol; and
cld nTthn adel affany and obtlemas] tokvdetein Q. ph?dhoaqeaécabtompoditimn is

re| th mac cal |l acce t abl carr
onEed for'a doshu B ephett mibpoeaTeng iy GRL oy 10
po|I]Y1@ﬁfgka(in§1§d'rrnhlﬂ[lltelato(éb@l&%d hitkdghemapgahillilased a
conbi nation thereof. 20. The use of claim 17, wherein

the pharmaceutically acceptable carrler conprises a

Bt ﬂlé(twe cﬁf athXP OWI (]o| lTWﬁellé%? Ih&ljn?dcg?lt}c%l composition is

whérein t har nace accep e carri

corfpimudaed &r ihjeatsdn, ocr;&cat appshoanonse;lr empladtafwmm t he group

consi sting of water, a pharmaceutically

13. The use of claim 1, any one of claims 1 to 11, wherein the pharmaceutical

composition is formulated for an administration mode selected from the group
consisiting of intrarticular, intraocular, intranasal, intraneural, intradermal,
intraosteal, sublingual, oral, topical, intravesical, intrathecal, intravenous,
intraperitoneal, intracranial, intramuscular, sobcutaneous, inhalation, atomization and
inhalation, application directly into a tumor, application directly into a disease site,
application directly on or into the margins remaining after resection of a tumor,

enteral, enteral together with a gastroscopic procedure, and ECRP.

14. The use of any one of claims 1 to 13, wherein the polypeptidic cell-membrane
transport moiety comprises a peptide containing from about 5 to about 50 amino

acids.
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acceptabl e buffer salt, a pharmaceutically acceptable
buffer solution, a pharnmaceutically acceptable
anti oxi dant, ascorbic acid, a | ow nol ecul ar wei ght
pharmaceutical Iy acceptabl e polypeptide, a peptide
conprising about 2 to about 10 am no acid residues, a
phar maceutically acceptable protein, a LLOYD wiSE
pharmaceutically acceptable am no acid, an
essenti al -to-human am no acid, a pharmaceutically
accept abl e carbohydrate, a pharmaceutically acceptable
a3 Pewysdroitagy deg biVegimsnieoed, §hereth the mmﬂ&mmt@lm C3
gl ucose, sucrose, sorbitol, trehal ose, mann
na|et<@tmferasﬁ ungemprises, the gmingcasict seauencg SEQ I Nd :4 of fusion

&@ﬁqg% ?ally accept abl e chel ating agent, EDTA,
ating agent for a divalent netal ion, a

chelatlng agent for a trivalent netal ion,

at hi one, and ce tic C table
d SR Sy BRe T DRI ons, SBercln B¢ RERYGRA Gnglog sampises a

C' ffakd'f&njexh&t ac‘{i'bﬁj? & ﬂe?{)@e%‘?@b%ﬁ@ %UD%Qﬁ*thé%Qﬂ‘mﬁl' t&gélm

steril he use any one of clains

\Ahéﬂeﬂtndmmebq@ulamma@éwmmsfarmpos| tionis
sterilizable. 24. The use of any one of clainms 1 to

21,

wherei n the pharmaceutical conposition is

St7eThd iise@f any one dNEainiel ©f 1620 eRAEthe phadndice®ichl Eempdkition
wherei n t he pharmaceuti cal conp05|t|on isina via

in

farthesicomgy saegerharmagsuticalyiascepiableeasgeral mul tipl e of

a unit dosage anount. 26. The use of any one of clains
1 to 25, wherein the pharmaceutical conposition is
dl8i The us2 6f clHia 105 evhefeirathy pharenaoéutichHy aeceptable @frjer is selected

rein the pharmaceu 0Si n L ses a
de SP&?E\"&HO%‘N“W““%J%% R G e 98 ategﬁﬁ‘}éfpaawly

ON @y @folyedipbF/(dthy1eneo-v

co

M‘?ﬁﬁ&'tafﬂe)t B& RIBNERCRHN ihGPdcetate-co-vinyl
osition conprises a fusion feinin a

| y@fsiahol) zae@oq;ﬁalmlqeyd polygethylene-co- vmyl acetate), a cross-linked partially

hydrolyzed poly(ethylene-co-vinyl acetate), a cross-linked poly(ethylene-co-vinyl
acetate-co-vinyl alcohol), poly-D,L-lactic acid, poly-L-lactic acid, polyglycolic acid,
PGA, copolymers of lactic acid and glycolic acid, polycaprolactone,
polyvalerolactone, poly (anhydrides), copolymers of polycaprolactone with
polyethylene glycol, copolymers of polylactic acid with polyethylene glycol,

polyethylene glycol; and combinations and blends thereof.

19. The use of claim 17, wherein the pharmaceutically acceptable carrier comprises an

aqueous gelatin, an aqueous protein, a polymeric carrier, a cross-linking agent, and a

combination thereof.

20. The use of claim 17, wherein the pharmaceutically acceptable carrier comprises a

matrix.
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21. The use of claim 17, wherein the pharmaceutically acceptable carrier comprises at
least one carrier selected from the group consisting of water, a pharmaceutically
acceptable buffer salt, a pharmaceutically acceptable buffer solution, a
pharmaceutically acceptable antioxidant, ascorbic acid, a low molecular weight
pharmaceutically acceptable polypeptide, a peptide comprising about 2 to about 10
amino acid residues, a pharmaceutically acceptable protein, a pharmaceutically
acceptable amino acid, an essential-to-human amino acid, a pharmaceutically
acceptable carbohydrate, a pharmaceutically acceptable carbohydrate-derived
material, a non-reducing sugar, glucose, sucrose, sorbitol, trehalose, mannitol,
maltodextrin, dextrins, cyclodextrin, a pharmaceutically acceptable chelating agent,
EDTA, DTPA, a chelating agent for a divalent metal ion, a chelating agent for a
trivalent metal ion, glutathione, and pharmaceutically acceptable nonspecific serum

albumin.

22, The use of any one of claims 1 to 21, wherein the pharmaceutical composition is

sterile.

23. The use of any one of claims 1 to 21, wherein the pharmaceutical composition is

sterilizable.

24. The use of any one of claims 1 to 21, wherein the pharmaceutical composition is

sterilized.

25. The use of any one of claims 1 to 24, wherein the pharmaceutical composition is in a

vial in a unit dosage amount or in an integral multiple of a unit dosage amount.

26. The use of any one of claims 1 to 25, wherein the pharmaceutical composition is

dried.

27. The use of any one of claims 1 to 25, wherein the pharmaceutical composition

comprises a dehydrated matrix.
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28. The use of any one of claims 1 to 25, wherein the pharmaceutical composition

comprises a fusion protein in a lyophilized matrix.
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