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problems encountered with the oral administration of enzymes. A proenzyme mixture

to

20  including trypsinogen, which is the proenzyme form of the serine protease inhibitor trypsin, has
been shown to be useful in treating carcinomas and believed to be selectively activated at the
surface of tumour cells (Novak J and Trnka F, Proenzyme Therapy of Cancer, Anticancer
Research, 25: 1157-1178, 2005; US 5,858,357). The mechanism of action of trypsin is believed
to occur by way of proteolysis of the tumour cells.

25 A need exists to identify and provide enhanced proenzyme compositions that are

effective for treating cancers.

SUMMARY

A first aspect provides a pharmaceutical composition comprising a protease proenzyme
and an active agent, the composition being capable of providing a multi-functional approach for
30 treating cancer.

A second aspect provides a pharmaceutical composition comprising:



apoptosi s, inmunorecognition or differentiation. In an enbodi ment of
the first or second aspect, the pharmaceutical conposition conprises a
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active agent and protease proenzyme together are capable of effecting tumour cells, and
optionally wherein the active agent is capable of inducing intracellular activity to enhance the
effect of the protease proenzyme.

A ninth aspect provides use of an active agent in the manufacture of a medicament for

35  treating cancer in a subject being treated with a protease proenzyme, wherein the active agent



proenzyne or the active agent to a subject already being separately treated
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In one enbodi nent of the twelfth aspect, the weight ratio of

chynot rypsi nogen: trypsinogen is in the range of between 5:1 to 7:1. In

anot her ewbadivantds t he wei ght ratio of chynotrypsi nogeRCTrapsionog®s is 6: 1
I n anot her enbodi nent of the twelfth aspect, the pharmaceutical conposition
further 35conprises an active agent as defined in any one of the
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30  chymotrypsinogen:trypsinogen is in the range of between 4:1 to &:1.
In one embodiment of the twelfth aspect, the weight ratio of
chymotrypsinogen:trypsinogen is in the range of between 5:1 to 7:1. In another embodiment,
the weight ratio of chymotrypsinogen:trypsinogen is 6:1
In another embodiment of the twelfth aspect, the pharmaceutical composition further

35  comprises an active agent as defined in any one of the embodiments described above.



Fi gures 6A and 6B each provi de photom crographs show ng the up-regul ation
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A- 529, HCT 15 AgfiodeditiARpEat-pRodddslasise bFihg phaniGepicaliodgpssion acobhogrthphi ¢

anal ysi g, figh J@lﬂ&ﬂthaasﬁé%ﬂ%ﬁe e of E'ﬁ'éd&mé&%Mé?ﬁg%a&eﬁe' I's; Figure

21 provides ar grap oW _ng nean capsul e wel r-vari ous

f or mul at i onsAof @%ﬂp@spicttpéovsdqs i} r@et%ﬂwgﬁag%cqnﬁer\ﬁomﬂalﬁg pdmpditageire st udy
of mce sﬁt'b]tsétadhmﬁehu&aul@re@ﬂésu@mhe@fthelﬁtﬁtr@uéeaﬁcaaZ&nmla%c&ﬁmglt@lﬁlean

i sobol ngalPtﬂ' C anc%lg salﬁg%tor JBplvP and net hyl sel enocysteine in HCT-15

cells; %nd 23B provi de an isobol ographic analysis for
J BpZOP and 2 Thd ehmylgtmmodmmpomnslﬁrot@@dsd goenzyme or active agrgunfels sboac and 24B

provi de aﬁﬂ:cfs 5@}@&1 i a?ﬂgilnYa%leﬁlcfamj' actBPAME vaielcCaRF Rk Qilhidht Lmlinky15
cells; cﬁi}@@ ures 2 Té(‘ﬁg aggow de an 1 sobol ographi ¢ anal yS| s for
2- deoxy glrdsae ahEPOFﬁaR AEPUGHOY FEIoBIARE FAIPKER: 15 cel | s. DESRI PTION OF THE
ABBREVI ATI ON& 4 furthbeerixaiimtb@ of tHeabevenpectwithd plaemamdtical corhpsitfonb,|laguitng
abbr evi %Eé,%g ﬁle{h%dm&/mom%gsea éré%ln%%g 'gﬁditional active agents capable of enhancing the
25  efficacy of the protease proenzyme, active agent or pharmaceutical compositions, or reducing
undesirable side effects.
In a further embodiment of the above aspects, the pharmaceutical composition, protease
proenzyme, active agent, and optionally additional active agent, may together, separately, or in

any combination, be provided in the form of a suppository.

30  BRIEF DESCRIPTION OF THE DRAWINGS

Figures 1A-D each show a graph of cell number standard curves for Caco2, HEK293,
OE33 and Pancl cells, respectively, with optical density 492nm;

Figure 2 shows a photomicrograph of OE33 cells treated with a proenzyme reference

formulation B;



ANOVAAnal ysi s of Variance AvgAverage bFG-Basi c Fi brobl ast Growth Factor
BSABovi ne Serum Al bum n 25 BWBody Wei ght CDegrees Cel sius CCapsi ate
Caco2Hunawocoiion7edenocar ci nona cell |ine Chynotrypsi nogem/AuCoRmoDwe gChange
i n average body wei ght DCM2- Deoxygl ucose, Capsiate and Mt hyl sel enocyst ei ne
D2- Deoxy- D- gl ucose WD 2011/ 047434PCT/ AU2010/ 001403 8 FFahrenheit hHour
HoHaenogl obin i.p.Intraperitoneal 5lU nternational Units JBplProenzyne
formul ati on conpri sing trypsi nogen, ch%nntrypsinogen and a-anyl ase
JBplvPProenzyme fornulation conprising trypsinogen, chynntrypsinogen and

- | Bpl -
For mil at on CEME AeTRESCE JaEE O s FB g Ries. oy caggiiom of

2- deoxy prasopgrg refapsicdérendaidnriet hyl sel enocyst ei ne MhNunber aver age
mol ecul ar wei ght MwWei ght average nol ecul ar wei ght MAWI ecul ar wei ght
15Mvet hyl sel ErespstasiCn eadisehne e hgrhrie be Maeclaedlly wwawthmwb/@mbfeéermgse

formulations B, J and T, respectively;

5 Figures 5A-C cach show a graph of Caco2 cells treated with proenzyme reference

formulations B, J and T, respectively;

Figures 6A and 6B cach provide photomicrographs showing the up-regulation of B-

catenin in OE33 cells following treatment with proenzyme reference formulation J;

Figures 7A and 7B each provide photomicrographs showing the up-regulation of E-

10  Cadherin in OE33 cells following treatment with proenzyme reference formulation J;

Figures 8A and 8B cach provide photomicrographs showing the up-regulation of B-

catenin in Pancl cells following treatment with proenzyme reference formulation J;

Figures 9A and 9B each provide photomicrographs showing the up-regulation of E-

Cadherin in Panc1 cells following treatment with proenzyme reference formulation J;

15 Figures 10A and 10B each provide photomicrographs showing the up-regulation of E-

Cadherin in Caco?2 cells following treatment with proenzyme reference formulation J;

Figures 11A and 11B ecach provide photomicrographs showing the up-regulation of -

catenin in Caco2 cells following treatment with proenzyme reference formulation J;

Figure 12 provides photomicrographs showing the up-regulation of B-catenin and E-

20  Cadherin in Pancl cells following treatment with proenzyme reference formulation T;

Figure 13 provides photomicrographs showing the up-regulation of B-catenin and E-

Cadbherin in Caco?2 cells following treatment with proenzyme reference formulation T;

Figure 14 provides an isobolographic analysis for JBplvP and DCM in A-549, HCT-15
and MIAPaCa-2 cells;

25 Figure 15 provides an isobolographic analysis for trypsinogen and chymotrypsinogen in
A-549, HCT-15 and MIAPaCa-2 cells;

Figure 16 provides an isobolographic analysis for trypsinogen and a-amylase in A-549,
HCT-15 and MIAPaCa-2 cells;

Figure 17 provides an isobolographic analysis for chymotrypsinogen and a-amylase in
30 A-549, HCT-15 and MIAPaCa-2 cells;



NMPN- net hyl - 2- Pyrrol i done OE33Cesophageal adenocarci noma cell |ine

20Panel Human pancreatic ductal carcinoma cell |ine PBSPhosphate Buffered
Sal i ne PBEBQ0RG4ysLthyl ene A ycol 300 p.o.Per os, (oral ®avragey10/001403
RDRecommended dose 25 SeMeTSel enonet hi oni ne SEMSt andard Error of the Mean
SRBSul f or hodam ne B protein-staining assay Trypsi nogenpT W %Aéi ght
percentage 30 | TNVol une for vol unme DETAI LED DESCRI PTI ON Al t hough

prot ease proenzyne formul ati ons have bgen shown to provide therapeutic
benefits in treating cancer, the nmechani smof action of protease proenzymnes
on cancer cells and malignant. tunours is naot et el y underst.oqd_jn the
art. The app:F}gélé%pg lfrﬂéé‘ndé%g Brlao ket %%afw%%ﬁ/g/ggéi?‘%&é@ﬁ%%f@%oﬁ%o3 9
an i nvedt@gas nohMdAPaCre2 eflfsect s and nechani sns i nvol ved with treating
cancer cell lines with serine protease Prpenz me fornmulations conprising

t rypsi nogen &retircHyprovidggan indhpdegraphid amalysinvien Gadnd frypsndggatn 6n5§9gﬁCtT hree

di ff erent .g@NARIPaCRbIcelld; nes (Panel, Caco2 and OE33). O particular note was
the surprising finding that the protease proenzynes were involved in

5di f fer ent i aFigare 2 proaidedar ivsBalsgraypdlid sha(yegsi D and eanstase anA ok naCTgBsant
cells tQ DRAA &g@gﬂ} cells) and in the up-regulation of the expression of
E- cadherin an -catenin in all three cell lines. The appli cant

bel i eves t haf;@yd SOMEEION, bi? ARb @S O 3Rl \Gei PEO TR 8B IR BEMAY I RS
formul atigns ari ses through the up-regul ation of the exE;eSS| n and

f or mat i GhUEIUPEL ¢QadR P APIERITISE) Eay BhKi-EsinscRix By Rhage Tiifed With/fdhroey i n

cel | -t ocemulesadhesi on. The corollary of increased cell- to-cell adhesion is
a reduction in netastasis because nalignant cells are less likely to | eak
or &8cape fr drgurds@2prandae provrdauan iselfol derafhec anabislsdbi JBtlyPefd t hi s new

i nfor matl a8 RIGRENHATYSRIR S i nvestigated fornul ations conprising a
pr ot ease proenzyne in conbination with one or nore active agents 15that are
Capab: e of hpmgﬁ'tegizeg AdIOBlIrHPdd m@déw&@gaﬁﬂmm%misimr IBpab bag2cancer. For
exanpl e,, the acti.v t may provide inproved cancer treating activity to
t he pr098H9$H§°§V82g9%$98%g?ating on a different function of the tumour

cell in resp r J - el | L wher e

t he overal | ?&%&%?4%Eﬁggﬁ§ g%?%gﬁéﬁg%%%%ﬁgﬁg&%gg%?ﬁ%%ﬁ?gakﬁghﬂﬁggH%ncIude a
rediet i 6H-F-hS pelsadtdasi s and/or an increase in apoptosis, inmunorecognition
or 20differentiatiqQn of e tunour. cell. In other words, the pharmaceuti cal
oSt 1 one HEH IR e Hedb Pl TP bi e S b EaBaMBr oensyme

i n conbinmstyleenattskeimnndET-Ve cdlyent , t he conbi nati on enabling a
multi-cellular or nmulti-functional approach to targeting or treating a
cancer G dRIPTION OF THRABBREVIATIORS Proenzynes are activated at or near

the surface of the
In the Examples, reference will be made to the following abbreviations in which:

20  o-Amylase A
ANOVA Analysis of Variance
Avg Average
bFGF Basic Fibroblast Growth Factor
BSA Bovine Serum Albumin
25 BW Body Weight
°C Degrees Celsius
C Capsiate
Caco2 Human colon adenocarcinoma cell line

Chymotrypsinogen pC

30 DAvg Change in average body weight
DCM 2-Deoxyglucose, Capsiate and Methylselenocysteine
D 2-Deoxy-D-glucose



tumour cell to pronote expression of cell-to-cell adhesion nol ecul es and
thereby reduce 25 netastasis, while a separate active agent, such as

nmet hyl selwocoygi4eisne, nay operate at an intracel |l ul ar | @ecelAt2010a9$i03t W t h
the reduction in netastasis, differentiation or death of the tunmour cel
(e.g. necrosis, apoptosis, immunorecognition). Protease Proenzynes A
proenzyne (al so known as zynogen) is a precursor formof an enzyne not
havi ng the 30specific activity of the gnzyne, and therefore typically
referred to as an inactive formof the enzyne. Proenzynes are naintained in
their inactive state UEH%| required so that non-specific effects of enzyne
activity at undesirabl E&sd “are prevented or reduced. Proenzynes can be
activatéd into correspHndi ng active enzynes by other enzymes resulting in a
cascadefff activation, gwhichodipcl udes the action of multiple enzymes and
auto-activation. Proenzynes are WO 2011/ 047434PCT/ AU2010/ 001403 10

consi def€d to be seIecHWﬁ@ﬂ9m§@¥ivated by cancer cells, which in turn are
subj ect ed to proteol ySinger@tiohhleU@gt i ve enzyne. The term "protease

proenzygg" as used hergin neaqﬁ algrecursor.f rm.of a ﬁépt ase enzgq& t hat
can be acPlvated in si PGSR PHAMEMNT QAT BESyEEn Dy Y MOFRS st 8ide
proenzynes 5 may be ofodaomybawse or ani mal original. The protease enzynme nay
act to igde one or I : of - ' '

o rogul S0 G of the. ekar e3er o e R Bk P, ARSI on nd

apopt osi s, enhanced inﬁﬁﬁﬁqﬁ%gﬁ%P¥fﬁﬂ?6éﬁﬁzimm%ﬂg‘%%Wq differentiation

Pr ot easgBphZyO®ts i ncl uP®csBhicfornulad @aaprisingnegpsinsenpilynaspsnoeysi-ei ne
prot eases, aspartate p S l.] o ses I i.c acid

pr ot eases. The proteas%g%ggygﬁgogﬁ%%géb?%%%@%gﬁé?dﬁggg%%%%%%%%ses.
EndopeptMitlase (or endoDrobeiavaxses metasuler oegbt yti c pepti dases that break
pepti de pppnds of non-tWe@h@@Jrer@%?rﬂ&eéiﬁir%i%ﬂt- e. within the nolecule), in
contras &p exopeptida]iﬁl:’fi@:;(i Mhic hbreak pepti de bonds at the ends of the

mol ecul €I n one enbod plar YR8y ot ease proenzyme is a precursor of an
enzybe ™Mom pepti dasesMefthybaleyomyselness 3.4, particularly serine

endopeph) es of enzy . .21, and 15nore particularly chynotrypsin
fron1engh%%§class 3.4.g%ﬂ§%£%ﬁw%%§%ypsin C fromenzynme 3.4.21.2 or trypsin
fron1en%éﬁ@ cl ass 3.4.5@%@mﬁ%ﬁi§§@§d@$ouped according to the classification
of the Nowencl ature CoNwhéth@e-Birrdlti®nt Nt ernati onal Union of Biochenistry

and Mol l,ar Bi ol ogy) . _In an enbodi nent, the. protease proenzyne is a
serine Sﬁ% ease proenz9W?Phggﬁkﬁ%n%ﬁﬁ?%¥%%%@ﬁgﬁzyne(s) i ncl ude trypsin or
chy#dt r Ppsdln type for nHumgubaricrdast dudtyiperciminphalldeea hydr ol ase, and si gna
peptidap@s. Serine propRRASERc BRMAShitde the follow ng serine

endopepti dases: chynotrypsjn, neéridin, trypsin, thronmbin, coagul ation
factor X&EGPPasmin, en?@yﬁbgﬁWig s®l 309¢cr 0sin, a-Lytic endopepti dase,

gl ut anylp.cendopept i dasePecat toegd$hvnge coagul ation factor Vila, coagul ation
factor IXa, cucumisin, gﬁghg&mgéhggpeptidase, coagul ati on 25factor Xi a,
brachyuran, pl asna kal$l rern, trssue kallikrein, pancreatic el astase,

| eukdcytteMsilast ase, codgencmdtivpnifact or Xl 1a, Chymase, activated conpl ement

Cr, actspxated conpl enefhddl BrrofbRES Meah - conpl enent - pat hway C3/ C5
convert conpl ement _factor 1, conpl.enent. factor D,
aIterna%%@%-conplenentSﬂﬁ?ﬁ%ﬁ@“ﬁ%ﬁ@gRQBﬁV@??%§§9’cerevisin, hypodermn C
| ysyl eddppepkedase, epilopepti dase La, y-renin, venonbin AB, |eucyl
endopeptyjdase, tryptasq .39 glarin, kexin, subtilising, oryzin,
peptidagg/ﬁ, thernnnycgﬁﬁgiE?ﬁ%ré&tase, endopepti dase So, t-plasm nogen
act PYat ofY, protein C (X@Wﬁ@é@%ﬂ?@ﬂ%ancreatic endopepti dase E, pancreatic

el astase I, I gA-specific serine endopeptidase, u-plasm nogen activator,
venonbi DEXAFLED DESGRIPALDast i n, senenogel ase, granzyne A, granzyne B,
streptogrisin A, streptogrisin B, glutanyl endopeptidase Il, oligopeptidase

B, |imulus clAdthbughgprbtgescarod@zyhe farmuktiohohavie hgerf shotvorto B®BIdeltharaieytic ¢l ot t i ng

enzyne, pLehERSRhtihESMNcerSihg RchRBRL bEASSn bf p%%?é’ﬂr&:&ymfe& 8Y bMicEd ddi1s YR
2011/ 047434PCT/ AU2010/ 001403 11 eHdopegtl ase CLp, qroprot%;n convertase 1,
%ﬁﬁélw FRoP ALt efo

pr opr ot &t ZRYH ERQuUES I8 ot C g agl The applicant therefore undertook



activator, |lactocepin, assenbling, hepacivirin, spernosin , sedolisin,

xant hononal i sin, C-term nal processing peptidase, physarolisin,

mannan- biwoi2ng/d4esti n- associ ated serine protease- 2, rhechawoproolw®ase,
hepsi n, peptidase Do, HirA2 peptidase, matriptase, Cba peptidase,

5aqual ysin 1, site-1 protease, pestivirus NS3 polyprotein peptidase, equine
arterivirus serine peptidase, infectious pancreatic necrosis birnavirus Vp4
pepti dase, Spol VB pepti dase, stratun1cgrneun1chynntrypt|c enzyne,

kal l'i krein 8, kallikrein 13, oviductin. In a particular enbodi nent,

t he serine rotease o nzyme, i s_trypsinogen, Mot rypsi hogen or. a m xtur e
ther eof “hHEvGansyRESTRdy Be mEe R e g Py eR bR TR e

pr ecur seersnegfroteise pestnyyres fembaabedcohrpoiving hyypriho gopsind chyraesygsindgeh, bich or

3. 4. 21. 2,0yt %{\F&ﬂ‘%n‘éﬁs%ﬂ ﬁlte%scﬁfféelﬁ et celPfin ?ﬂ’ﬁl%tl E‘é‘?cfo%ﬁﬂa apysPider
sui t abl e source enzynes. are conne C|a avali e an nay be of

bovi ne ®rrtisBlaEneie was Ih@SHrprlsmg findyng ot I}Pdgpﬁﬁ@sgéaﬁoqnéyraew@émh@ filbr m of the

enzype chydreitay s bNCaédl tﬁﬂlomr@fu@(Iﬁiailblachﬂve@dl@ayﬁﬁaliyn@ﬁﬂen§toatontrhﬁlgﬁl@[htl ow ng

iy e SRS and M AR Rl ¥R PR Bpre R aee R AR B B e R W iU psi n &

(i ncl udilings.B1 and B2 forns), chymotrypsin C, a-chymarophth, avazyne,

chymar, chy ”Eﬁl@ §1§(Jpl}|1c§1ﬁ4)%9&es Gl mat{duct?di'l' 1%&%%?&@15 bg SGMJ@BDeas% M@%E ypsin A
a- chynDtryp? motrypsin C can <§ fr éryp en C or
from catf®f %@B%ﬁlﬁn@s thro thy %éﬁg%%%% Faé&réssa&n aaﬁéoraP&P%P ﬁtca “cl eaves
pr ot ei nsatdhintch@pfeatd, ohidhgraimy olocditi @i -toicyll adticsien. Thy piropdigiof 1ncreased cell-
20phenyl al i t hi e,

ot 1y hsSsion A Rao TRy Mo BN MCherbit e Py SRRRIRY oo
Tryp5|n@g@neﬁﬁmﬁh®P@@ﬂ%yﬁ@0Wbrn1of trypsin, which preferentlally cleaves

proteins at avigi fhi RG.iRBBitY ¥CthRGew FhIHPHATbNTEY pb@eﬁteﬁ%fcﬁymbégut@atea ncl ude
al

a- trypS|n Ir cocoonase, are arenz try

o eudot By P PSS PR e sy BBrat Ssiey ik adhe bt ine:
canlbe ﬁmmamdmpﬂﬂmmMﬂypdmgagenkhg1mkmamag@hmﬁnomﬂmgepMRdeEh@mdanumther
pepti de qgﬁgg ationic and
anlonlca9?§q?%%s Sﬁggﬁﬁﬂﬁﬁfg %ﬂ%@%ﬁ#@c%&%ﬁ@&Q@ﬁ%c:%ghébgégt brates and
f rom | owesradipee edifferaf fucen efrths fumenr cglhigaespsctte Siesspmswin ¢ffitcadherin

m croor Qﬁ@B&ﬁﬁnﬁlelﬁtQﬂ{e@d’Tﬂﬁ@@ﬁerglﬂ kSN $)to ptdVidtQinmaharRe @ GERHRAL, dflldfclhﬁ@y
di gesti i S activated by enterope t|d se present in

R B S Ty P R S S ST e
pr o2 easdiffdreniaticn ef tho tumhamvell.t hhevthye p\tqrdﬁetlbmhd@naowtmhlecomlamblmw ofghel@rsof

basi ¢ aghMe.c86d AHERE BloSldaS: protease pRsenIRAE ln%ﬁﬁ)mattlbﬁ wRthQRRENVE LA {Re
essentially. provides an i actl ated ﬁ%¥?ﬁ@& he en %h t hat becones

act i vat €ampigaten gpaplings iy W‘%‘ agPr oy t\/ IMPRRch Ghiprechsg oblkeatipe 8,
act i vat icodtedéell drechy. denzysimpl¢ abopeEsSiyaits afc qotioaaritioe nta thcdurfiec eftiy ne) may

Che.pr odnBSkEile if%*e G T T et W PR
chy#pt r yesasteigevihi %se@éna@cﬁctlwagﬁnh@@qhﬁétnefmhylwqmomém@angaw@peﬂateyﬁ@gm n and

chymot r ygica0a 1&%%@&%%&1&1%%@%0&&' th&a A, BferQRaGHrRhth W il heal thy
cells. The use proenzynes r.educes roble associated with providing, in

situ, NHQ@F°9%8%%2§WQ“S§W8WD§§ IHRRL F A S Y eact i ons or inactivation of
the enzy ag %9%32 (%chlng an intended target of a tunour cell. 5In

rel ati nﬁﬁu—gunuuﬁice protease enzynes can act to break down the cel
wal | of nali g\naﬁﬁnch@bl(@sq)@@rw\mﬁggmaes aptcaerseydpas opireanerme npt hsapigithe

chagps @f)ecﬁﬂheac@ieid’ ok bgzyiR M PObYEIrS fypldaﬂy kef’fer?édst@ akx' Bl BYa 80 Bdhe Pr Ot ease
i nhibitors, are $rese i bit ﬁé reduce

Lhe of f RO Earoy s B ot By Bout b el gt Splbahor et | gnant
t unour cékétsof dmymddetivigrat tiodepirahi¢ siten grepreteatidyot raluaat i Rrp¢nzymtheanpreot ease
proenzy i dherin in
t unmour ce ;ﬁQﬁﬁB(Bﬂéﬁgﬁ&?égka§£%§%£ %%%Fﬁ%tate Eﬁﬁlﬂa% %E?g?natlon or
bondi ng abté‘ta\%@’éﬁm%h gludes the asitonef audids prryares ¢ %a%wm@w aleenzypgs are
therefore increased expression of 13-catenin and E-cadherin leads to
enhanced cel |l -to-cell adhesion and thereby reducing netastasis of tunour
cells. The protease proenzynes may al so provide other cellular activity
such as increased i nmunorecognition or



15differentiation. Active Agents The active agents of the first aspect,
second aspect, twelfth aspect and thirteenth aspect, are for treating
cancer orwpnrdudi4ng4i ntracel lul ar activity to enhance trearnandioghi@3t unmour
cell. In an enbodinment, the intracellular activity is tunour cel

apoptosi s, necrosis, 20i rmunorecognition or differentiation. In relation to
the multi-functional approach, in one enbodi nent the active agents are
capabl e of providing a working |nterrq_ tionship with the protease
proenzynes in treatlng cancer. For exaﬁg the active agent may provide

i nproved cance ting, act.i vi t hat may not related to the
expressFB‘??“g"F ‘{é & S?t}‘% yaf’r‘f&lV"}Lt%‘s %%faélﬁ?rrf %d‘f% rqémta‘fﬁiﬁ‘eS (FEfed e p‘i"éﬁ‘é’&sts 25i s
to provibgehantientreayoed treat ment, such as a reduction in metastasis and/or

an increase 'ﬂﬂ%e e R)%éa§e g‘o%ﬂ%ﬁ ?tgﬁ)sga'htefeﬂﬂn%nsqlpfréc?lfs%f]FO: l%i[dfgtrf)lr@[faas he

tunour cell. Ive a erate at an intrace eve
assi st WhEHmQ that Craébaé@tw@ﬁ: |l’ﬁSlﬂelﬂ1&S‘ﬁ1§§?t§’e p@@tfméreérfwneatﬂ@mr@?aswmeﬁzme& he

tumogr e@lylbe(of hﬁmalﬁl&czfr@ﬁihlsc)rlgﬁﬁ@ Urwlbrsmasemﬁuﬁﬁé ﬁﬁ?gﬁltb bﬁﬂf)de dne oathore

enbodi ment . E% ta(:tl V(ﬁ al%ﬁf is sel ecltF ﬁrtﬁm at easg g}e gr oup
consi st i i;“%rc? ot Tedyding 68{5(&160%%?%“& QLR Py SYRICEORSS bt 1&‘?{51 ytopl asnic
gl ycol ysatsnineghgptosiornenhgmat! imamdoregigndval dnd tamgqurdisilﬁﬂ@emtgedpml B@@easd:or

exanpl .enb e 3Gl 4 e ARENbtRY, tﬁ%ﬁfn%br&éas@s §§5‘s|té?1'ilv! MRGQREPR e d;%teﬂ?c! be a

comnbi nat | on of active a ents %ionm sti n a sel enl um conpoun a vanilloid
conpoundhetd Ogm%%a%gwa%? Botegrry- E eyf%ﬁ?ﬁ%ssrmy(: f‘gqnﬁ‘empyéﬁ%s Pleduct i on

agent. e)i@e@ﬁdébé@%ﬁﬁﬁﬁéﬁwaﬂélﬂb%i@%e)lﬁe pekahiticpepiddapathst break peptideone
ot R0k, Sy L SELENLUTCOTANIRL pISATR, 0K, STPRUOE,GRRLAL N 1O

sel eni um 1 0a va I"a eni um

The sel mlmr@@nﬁ@t]dmquiyaith@lflmﬁ@f‘th?drl@}awl@ conpounds, such as minerals

cont ai ni ng Sﬁ{&w&n@&dﬁﬂ&tﬁﬁ@#@&%@ﬁoe@@&e% Qﬁféb&s&%ﬁ@ﬂﬂ%e piph as
met hyl sel enpc st.ei ne he  sel eni our ced  as até)ll an

Ty her SRR S dits PE P T COTRR R toaa0S, o R
sel £hi umwcoppaoudarlpclgmaiypsia fﬁorromzambalalsaﬁ 4l céhyafotiypsin i ﬁmsmtehahnecan be

readily 34b§10£ Qﬁﬁgﬂ;@}ﬁ i ¢ Hzgﬂ?’ b k8. 4b21049§1a9%¢§%%£9& aécBFcﬁfrig £4ht Hh%(ﬁcfa i ds. In

an enbo | ment term enl um co no acli d containing
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30  scutelarin, kexin, subtilising, oryzin, peptidase K, thermomycolin, thermitase, endopeptidase
So, t-plasminogen activator, protein C (activated), pancreatic endopeptidase E, pancreatic
clastase II, IgA-specific serine endopeptidase, u-plasminogen activator, venombin A, furin,
myeloblastin, semenogelase, granzyme A, granzyme B, streptogrisin A, streptogrisin B,
glutamyl endopeptidase 11, oligopeptidase B, limulus clotting factor C, limulus clotting factor

35 B, limulus clotting enzyme, repressor LexA, signal peptidase I, togavirin, flavivirin,
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As mentioned, the proenzyme form essentially provides an inactivated form of the
enzyme that becomes activated in situ (c.g in vivo or in vitro activation). For example,
activation of the proenzyme (conversion of proenzyme to active enzyme) may occur on contact

35  with the surface of the tumour cell. It is believed that the proenzymes trypsinogen and
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into general body proteins that have no anticancer activity.
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vaniLb| yldiffeerdetioic aci d. The vanilloid conpounds may include naturally
Active Agents

The active agents of the first aspect, second aspect, twelfth aspect and thirteenth aspect,
are for treating cancer or inducing intracellular activity to enhance treatment of a tumour cell.

In an embodiment, the intracellular activity is tumour cell apoptosis, necrosis,

20  immunorecognition or differentiation.

In relation to the multi-functional approach, in one embodiment the active agents are
capable of providing a working interrelationship with the protease proenzymes in treating
cancer. For example, the active agent may provide improved cancer treating activity that may
or may not be related to the expression of E-cadherin and B-catenin, but where the overall result

25  1isto provide an enhanced treatment, such as a reduction in metastasis and/or an increase in
apoptosis, immunorecognition or differentiation of the tumour cell. The active agent may
operate at an intracellular level to assist with the reduction in metastasis, differentiation or death
of the tumour cell (¢.g. necrosis, apoptosis, immunorecognition).

In an embodiment, the active agent is selected from at least one of the group consisting

30  of aselenium compound, a vanilloid compound and a cytoplasmic glycolysis reduction agent,
and optionally a glycoside hydrolase. For example, the active agent may consist of a selenium
compound, or may be a combination of active agents consisting of a selenium compound, a

vanilloid compound, a glycoside hydrolase, and a cytoplasmic glycolysis reduction agent.
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enbodi nent, RlL and R2 are each independently sel egﬁed fromOH C(0)H and
OCH3, and nore particularly Q-I nd OCHS. In ot her particul ar

enbodi ment, R3 is selected from=G 24a| kyl - NH- CkOY - Cirai 2al kenyl
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one or more groups sclected from -NH-, -N(C4_4alkyl)-, -NH(CO)-, -C(O)-, -C(O)O-, -O- and -
25  C(NH;)H-C(O)O-, and optionally substituted with 0-3 substituents independently selected from
halogen, -NH,, -OH, -C;_4alkyl, -C(O)OH, -C(O)H, -C(0O)-ORs, -N(C;4alkyl)H, -N(C;_4alkyl),,
-C(NH,)H-C(O)OH, cycloalkyl, cycloalkenyl and aryl; and
wherein Rs is selected from alkyl, alkenyl, cycloalkyl and cycloalkenyl, particularly C,.
1palkyl.
30 In the above embodiment it will be appreciated that:
Cj4alkyl and C;_jalkyl mean a straight, branched or cyclo alkyl chain, or combination
thereof; and
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can be metabolized to hydrogen selemde which is toxic to both cancer cells and healthy cells

and operates through a less selective and more invasive mechanism of necrosis (as opposed to



WO 2011/ 047434PCT/ AU2010/ 001403 19 Resi ni f er at oxi no The vanilloid
conpounds according to the above enbodi nents may i ncl ude al

phar macewoDcallos7acept abl e salts, hydrates, sol vates, eCystEb10foO14v8,

di astereomers, conformational isomers (eg. cis and trans isoners),
tautomers, prodrugs, netabolites, and 5enantioneric forns thereof.

A ycosi de Hydrol ase I n one enbodi nent, the term "gl ycosi de hydrol ase”
means any enzyme that can hydrol yse t glycosidic bond between two or nore
carbohydrates or between a carbohydra e and a non carbohydrate noi ety. The

gl ycosi de hydrol.ase cap. be an enz from cl 10particularly an
anzyme. FPATEYaSSRRorBioing 1§ g% pugery s S hesGaHH eh9 B cosi de
hydr ol apeoteiss that leavy hassticahitie aatiyityas e nay be sel ected from a-anyl ase,

oyt aze. o pha DL RGN RIS KRG LESL AN RINARE ) AL ASS P e 2N | |
one enb@&sE b loelraﬁecmﬁr?g/ﬂw@gr@sanah%plgzg&ratwfaw lighant gapuey RS10Mdr ol ases

and gct aﬁ@nﬂuaes%pg;ttyﬁ@&ﬂdih@erb@lmdﬁes Atmlva@eswbmaky alfadra a@@ﬁh@dﬁmdrat es
pr esent

surface. C ns of tumo r C se is
e oct ed it ndatinis SRRyl v Phort AR iRl saf B Sy s by
providimgdhnmgﬂk@ngnwnmaﬁmekammohshamimrmyhﬂtmkuﬁcmponERXdpbwaabhwno
treati n%o&@ﬁlﬁﬁﬁnceﬂh&w@t?}’dvﬁ‘l%t g?éés@t‘?ssf?éc aclaﬂrﬁﬁﬂtloﬂ"&' tm?ilcny bﬁﬁth%l[s'eﬁhoé%temeant

origin. 'For exanple as e sourced from any one of Aspergillus
oryzae, BAEVEIGLO rrreétrré%r @rnehwfg %Btar}’aé9 e, IRegpaereRdy aﬁ%}ﬂ%ﬁ%%cr eas,
20pooci mellsoamﬂfy&a&nolamdndwn fol ighibit a@bganam adyda0fd @®piosis Guylenllys teidRgduct i on
Agent andmeaﬁ ]%Eme%ﬂ§ﬁmn%n& the term"cytoplasm c glycolysis reduction
agent" nea a abP@’ reduci ng cytoplasmc glycolysis. In

anot her enboa"hﬁﬁﬂtowmgq@eewacbﬁmwrrwcfogwmﬁyelﬁ@umeénmpumh aggent is
2-deoxy-D-gl ucose, or a gpharmaceutically ggceptable salt ester, or prodrug
25t hereof. WO 2011/047434PCT/AU2010/0014®3 20 cytoplasnic

gl ycol ysi s reducti gpse i@l select t nhance the fficacy of treatnent
of the protease proenzynes| by providing a r ki ng mqpéhﬁﬁlatronshrp or

mul tifunctional approach t® treating cancer?® The cytoplasntc gl ycol ysi s
reduction agent may Me@yiaiebbyaaker or stabhdichiy of dhycQlysiig, 5for exanple
oxamate, which is nore &f€cific for anddkbbically netehsol i zing cell s and
can inhibit lactic dehydrogenase,, or iodoacetate, which can inhibit

gl ycol ysis at gl yceral dehyde 3- |hosphate dehydr ogenase. The
glycolytic inhibitors may include]ipophilicygnalegs or prodrugs of

2- deoxy- Dgl ucose. Lipophilic aﬁaloéﬁarnclude derrvatrves of hydroxyl groups
| i ke esters, ethers, 10phosph8esters O hers_include the renoval of the
hydr oxyl group and replacenen ‘V?f%mﬁalogensM?mP%m@luorrne or iodine, or
with thiol o Q X cose and
'ts anal 0gs ICrhE: E'elbaﬁtﬁxﬁ%mgt)&‘a%cco%ﬁ ?otﬁ? %%’Eg{ ea@%gﬁm e@frég %11368 of o
deokygl @e@@eace@@aﬁjoP@gptahleIsei@ehrgdrat%rsehfuatfwrwtaﬂ forgisydiesiPgemcest the C 1

posi ti ORenfolRARALI EMEE ?égo% afd trérsGQMNHs) DaBloHRRS Bro dWpk ChctABYit&Chnd®S
prodrugs of gl ycose, such as nono 15and di esters of

2- deoxy~ E@ﬁPH€8§g“%ﬁg@3? cl ude exanpl es such as valerate, nyristate and

pal m t at\ﬁanHOld Compound

In one embodiment, the term "vanilloid compound” means any compound containing a

20  wvanillyl or vanilloyl type moiety or pharmacore. The vanilloid compounds include known
chemical classes of naturally occurring vanilloids such as resiniferanoids, capsaicinoids,
unsaturated dialdehydes, and triprenyl phenols. For example, compounds from these known
chemical classes include resiniferatoxin, capsaicin, isovelleral, and scutigeral, respectively.
Examples of other vanilloid compounds include vanillin, vanillic acid, nonivamide, olvanil,

25  dihydrocapsaicin and vanillyl mandelic acid. The vanilloid compounds may include naturally



The glycolytic inhibitors may al so i ncl ude 6-deoxy-D- gl ucose,

6-fl uoro-D-gl ucose, 6- O-nethyl-Dglucose, 6-thio-D glucose,

2- deoxy- wolzotiosessist sel f and its anal ogs, 2-deoxy-2- halPoTRAbwOs®3 f or
exanpl e 2-brono-, 2-fluoro- or 2-iodo-D glucose, 3-deoxy or 3-fluoro-D 2
Ogl ucose or 4-deoxy or 4-fluoro-D glucose, 2-fluoro or

3-fluoro-glyceral dehydes or glycerates, for exanple,

3-fl uoro-2-phosphogl ycerate, 2-fluoro- ggoplonlc acid or it salts,

2, 2-di fl uoropropioni c acid, 3 hal o- pyruvate 3 hahloproplonlc aC|d

2, 2-thi onet hyl aceti ¢ acid, eoEg %gluc se, ‘% ose,

3- f 1 uor §2'BEY CEULEN r?&"l}lasr‘iai%aﬂ%n o[V [03543 etlc20“f5|y F%”an (11 chay  thio, or
2

- met hoxypsgtqpuer al dehydes or glycerates, 3-fluoro-, 3,3-difluoro-, enol ase
3- iOdO' " , t he
term cyt opI glg%n?ogﬁgié%%gﬁhggﬁgt@é%%&%ﬁ%%%ﬁuﬁ%arﬁ%angggonB@tjmreligqugg élg%lr mul a
|v: R Tespiullh | or a pharmaceutically acceptable salt, prodrug or
ester thereof, vvherei n: 30X is selected fram0 and S; 21 R1 i s sel ected
fromH, halogen, OH -0C(0)R6; R2 to)R4 dre each independently sel ected
fromH, halogen, OH -0C(0)R6; R5 islsehpected from hal ogen, OH SH,
-0C(0)R6; and R6 is C _20al kyl. 5H&l og nfreferably means F, Br or I, nore
preferably F. Each of the follow ng varjous enbodi nents may be taken
i ndi ¥idually or in any combination fH&PE&M. X is 0. RLis OH R2is Hor F

R3nbl 3 ) Gdr?bhzﬁ‘ma%ﬂbﬂl&lgdc@ftaﬂfe sdﬁ&h!ar%?mhelﬁlrﬁr SH. | n anot her

e odl nen ro (0] ,
"o " o) Rordt R e i o B sk P gt oD P T e
OH. Pref@katylySH, K2 28k yIONHL AGAC dabyhhndAS(G velkpgent s The

phar maceut i cal, aﬁ(@ﬁpﬁ% 'e&thH§ep9f1detnh§ sélb&é& frERRE E, 1, R6k, C@%ﬂ%ﬂ?ﬁa{m d¢wel fth

aspect and thirteenth aspect ther_ conprise other active ents The
addi i orodgnyhEegrcHdbe Qezoaléékﬁg z%&ﬁnﬂﬁﬁéﬁe@a{%ﬂt e epHekl Yémer@aﬁ With Usi ng
t hi s appheachorcaieupyBylcéred bme NRy- ale(ew (J(S))t heé(@)eeHO- GCQNRkK;@Hy with

of T ect o ERE 10 R REC Ih MR BOTERE I b MR R Ll 0 308 51 o
use of Hibkphigrenyaedegesicotly siesteddfeambalogive 1‘é]dtdl OHorfakalkgh rv@) Qe ft©) PRy,

e phar DR SIRT kB ELNgLy, CNEDIEOASOL, hwp%‘ﬁ’*‘bﬁ“wﬂf“é‘??‘s tel fth
R paRt SHogby ot Rosupsd eyl harba RRRE e g o o of the
fol | owi ng addihticonRd isactétvdirageiitys, apircnyi, dydienlisy ppyckatiatyl paradrllarty' ©nal , or
enhanced ah!é/@ aﬁ@%“%é s%lefc{éﬂer o HSC{ dﬁ{}? 'a%'Rd%H§ R, hﬁ?'ble’ﬂd t‘éif&%{'!u{‘%g(log@lf?‘?m bi ¢

acid), rienols o Ic anti

(resver éﬂbsamteéur&@t@}w&ddg)satu@éﬁddﬂ@dw@g {qnyééfp%ﬁ@ 01@:%9@@ &hibs ring gpckiding

Resver atﬁrogiomhammn@@ah@tmuﬁl @Whadhenopr eventi ve capacity, particularly
25 Fans resy r tre t.i n human brgﬁls cancer cells. L-threanine,

ha ganma-'y { é?ﬁ?le sk 5@'1 P BPRICER | utami ne, being a glutanic
aci d anal og 6b-sakylpod &cbodlkplemeanat staagght, bourcberhdnyclbsikyd ghawmir gombination
derivatigyyes st hereof . Beta glucans (1-3, 1-6 beta glucans). 30 Hydrogen

cyani de (HCN) e.g, LPO generated OSCN ions may accel erate proteolysis.
Phyt onut 1 i ent2e3lkanikeng Qw%wﬁ@e% Lt sbralasa% PR a%genﬂ ShHMBY ds

combination thereof;
25 Cs.20alkynyl means a straight, branched or cyclo alkynyl chain, or combination thereof;
Optionally substituted cycloalkyl, optionally substituted alkylcycloalkenyl and optional
substituted aryl mean optional substitution with one or more groups selected from halogen, -
NH;, -OH, -C;4alkyl, -C(O), -C(O)OH, -C(O)ORs, -C(O)H, -N(Cj4alkyD)H, -N(Cj4alkyl),, -
C(NH2)H-C(O)OH, cycloalkyl, cycloalkenyl and aryl, and for example would include

30 resiniferatoxin.



Prot ease enzyne inhibitors, e.g. aprotinin also known as bovine pancreatic
trypsin inhibitor. The use of enzynme inhibitors in conbination with the
phar macewpcall/@oposi tions may facilitate inhibiting argTiBa®e08nzymes
whi ch may be present in WD 2011/ 047434PCT/ AU2010/ 001403 22 t he systeni body
away fromthe tunmour cell and thereby reduce any undesirable effects of
such active enzynes. Gowh factors (e.g., BWPs, TGP, FG-, |GF).

Cyt okines (e.g., interleukins and CDF 5 Antibiotics. Tunour necrosis
factor (TNF), an antibody capabl e of i'nhibiting or neutralizing t he

angi ogeni ¢ activit. cidic c fibrobl ast 0 cto ( or
hepat ooyt o gibhbHiFUg: st én@%toﬁlaﬁraiwr%&a% rfgfyoﬂﬁe i {DHQE@H
neutralmﬁdﬁ@&hhﬁﬁﬁmagmhamuhdptnﬂami@@H@f ti ssue factor protein C, or

protein S, aﬂbene‘# @ lc&igipé%o%uﬂémbkﬂ@'s&gcté@fr&%ﬁ@iﬁﬁ‘f\ﬁi’t?%gl Qike%{iher

active agent

t her aped l@ﬂabéﬁt§«3r€1u§éﬂrWﬁh@éﬁﬁﬂﬁ5WF%W‘ﬁﬁbﬂqﬂﬁeobﬁbﬂe§§%‘ Ft-oenzynme or
actiye @gﬁoﬂgmﬂgt hewfll besdppaRihtcias @iidcabaBmbst thdiehe ARy obelke@@hif ndfynt s as
noted in tht ﬁ(ﬁn Desk Reference (PDR) or as otherw se determ ned by
one of SFYENY 9 in 15the art. Terms "Activation" in relation to

pr ot ease proé&napthes patawlsr ¢rhisodimersi Ruis gdeged fromy Ciradk ybiO-COWCundlkephver si on

f th g
e T SHRPSS RORETENISI ) e APAD RPN s ot sl prde)

t t I ,
tunour WYl begppresgid In Q%rm‘r%?enﬁrﬂga ?}t(:)?rf‘)ﬁ@fl of W@%}%@%&Féﬁalg feor 1o

" Apopt ostsichdds a general ly controll ed, orderly careful process of cellular

sel f - deStruchl%ﬁﬂ%Qﬁ&nﬁﬁl Qgh%%&ggeﬁegfpy various stinmuli. Apoptosis is

| ess invasive damage surroundi ng tissue and cause
i nfl anmat i onThe mgilogenlemtmd qaebeﬁ@eqtoi fromeanspism. dihylrlogengaigasad| s,
particuh@ﬁ&hyﬁggmgﬁﬁﬁiferation of 25 nem/capillaries fronipre exrsting
Funour s becalsd adHalt VORI REBBE 1T et dayeb B Huppl 5.t han
nor il cmefdﬂs}rdt@apmtm Inean Antgidogentalé sandlioidnghpgmdiiccapyient Siaasnetei nvoI ved in
a nunber gllgstfh% %rﬁﬂh V\ﬁ&rgﬁa%gi]% %re@esse#ﬂ;g/ %U?El’é&irmqrf% &aﬁ@%&%ﬁﬁ@f“ S,

and other con tirons iIn feration, especla of the

ni cr ovadi€aohearssisingfpr rxeﬁipirclraea@edmr@u@irt éFs’iStoﬁOe(begts/% 90%t P HOpHLPP9% or

30psor i 89i9%;. ameilabd lypp@aitkd Bst cap51ates wihiéh ztr@fﬂihcaﬂ bbt@tﬁ‘ﬂeﬂ ué extraci¥Eons at ,
near, r wt

the tissues oundin articul arl t he
ter m el oy byt i S R P BT Bl ﬁ‘& strodiftafly SRR Stilnds, 1,
" i n2 P ac élabssians' cappagssntwintunidesirable uuﬂgirrtmatory response (by Tﬂt@etlgg hmsge localised

"di fferentinghi fé'i‘ease) Qidftfl@r(aﬁ)% f)zﬁ‘ﬁ&larqglpe% 'o%élrﬁfms‘(rﬁﬁér?—fe qusfs mean the
ability 350f ce econe(g;ge specia i zed ferent functions. At

one | evaFSiraRig) P@m‘mu?tﬁfﬁﬁwun rIorRIaA %@mﬁerisno@mtrﬁo theegcomiaty.s are
consi derdcht @anlbe tazlelrddstotshlatheispmﬁdQQultérﬁenmt@ﬁ@d;cewlﬁhrgh piEgNSpiilxats t hey

wer e nor V&&g% ﬁgbgﬁm{émbgg mﬂa¥ﬁapghﬁﬁﬁﬁ e%s specialised, and in the

process these malignant cells has

becahe corrprbhﬁ@éltﬁr epppdiment theatnidlaidofomperadiis selepted fromer-we by N yapdIn-€s a
t ransf omaﬁiehoﬂldefN%tmgin@ﬂatnaﬁﬁdd Nr(9adecér8@)34-hydﬁoﬁya31meﬂ§&<\§%@ﬁ 18cd@mig; hy or

snor ! ) ey DD TEATe. g LA Sumiy o of e el oot cel1 i o
net ast ameshoxyphenylacetamide; N-((4-hydroxy-3-methoxyphenyl)-methyl)-9-decenamide; N-((4-
hydroxy-3-methoxyphenyl)-methyl)-9Z-dodecenamide; N-((4-hydroxy-3-methoxyphenyl)-
30  methyl)-9Z-tetradecenamide and N-((4-(3-phenyl-2(S)-2-amino- 1 -propoxy)-3-methoxyphenyl)-
methyl)-nonanamide.
In another embodiment, the vanilloid compound is capsazepine, namely N-[2-(4-
chlorophenyl)ethyl]-7,8-dihydroxy-1,3,4,5-tetrahydro-2-benzazepine-2-carbothiomide.
A number of vanilloids, notably capsaicin, bind to the transient receptor potential

35  vanilloid type 1 (TRPV1) receptor, an ion channel which naturally responds to noxious stimuli



The term "i mmunorecognition” means recognition by the i mune system and
subsequent renoval or elimnation by the i mune system One role of the

i mmune sywoemi/@743d i dentify and elim nate tunours. TheprCraebiorored3cel | s
of tunpurs express antigens that are not 10found on normal cells. To the
i mmuune system these antigens appear foreign, and their presence causes
imune cells to attack the transfornmed tunour cells. Sone forns of cancer
cells also have the capability to prevent or reduce i mmunor ecogni tion

The term "netastasis”, "netastasized" or simlar variations thereof refer

to the spread.qf a di sease frqm ope organ.or. part of t dy to anot her
non- adj Shetie 5Wp6rﬁtuﬁ%%rafld8f13t°w3f b%@@gvafﬁf?éﬁiﬁ LSRR TEE ang

i nf ect i oesénifeaatexit hed clap@tity to nmetastasi ze. For exanple, cancer cells can
break away o I 1 ter. i bl ood
vessel s, c[réﬁﬁ§¥23${F%ﬁﬂﬁg€ﬁg&§?%%ﬁéﬁg@%ﬁPsgﬁbgﬁgﬁgﬂggﬁégﬁﬁgggked

el sewher@singid- Heansogids, whigl ipcludasairsiate difydracprsiate apd nerdity drasarsiate.fast | owi ng

et ast asitkstdnSesGRblr@lty freSAcRNAAN YeMiersTRUMRSHEH théy 48 IR uraRPGiniikr GONPri sed of
the sane_cells %Shthﬁ{pri”aﬁy ﬁr original tungﬁr. For exangje ZQb[e st
cancer EPASTASPE Y TESOPRRMTURY SIS BRSOl IRARMPCT LR Od 1S aﬁ%

abnor malthiprlpastersat hisd havetan afsmoatedahok tasty trefHodd” cdatloutd /IdADthagblatét ast at i ¢
breast ¢anggl, not lung cancer. The term "nmal i gnancy”, "malignant" or
simlar variations thereof refers_to the tendency of cancer cells and
tumours to c&%}Pﬁaﬁa@wt(@-@r%%vh&ﬁifaxxarév%frt%wpﬁmygﬁlefwoﬁ-wﬁli-ﬁawa@%a&% fn¢

pr f)pert lagslo@fes divapif aglale dilpagbpanes syhicid a GEL@EYE@S dstivatiot ofxpegitia, A3

mal i gna - C - C unmour in
e L e B o S e e
i nt o adjmetiefo-nongeeés dibydw censiath aamelyAbhyslrany- Spredndyrgzyld-arbyhananopss ues
(et ast aad Abramlydrotiisife, RameR40Ry dr s RSy BIARA OhcthhReRANMOPER diRfical
"Anapl asj a" refers to a reversion of differentiation’in cells, which is
characté?W§W?8f8Fn$%ﬁ?8ﬁéﬁW@P @Fs®s F9H9% t erm covers an increased capacity
forlhul tiplication. Anaplasia 30involves |ack of differentiation, increased
dedifferentiation or @ ncreased | oss of structural and Juncti onal
different pati Qn preseqt iqQ n cells. o Praoteollysis! is .the d
degradarfon \\_ i by cell U EnzyPres Cal r ot gases or
by intranple ar digestion. Mre particul ar pr ot eol ysis i s the breaking
down of pfoteins by pLQf.ease enzynes cl eaV®hg, by hydeh%%@%m t he

am de/ peptide bond in the 35proteins., WO 2011/ 047434PCT/ AU2010/ 001403 24

The terns "cell-to-cell adhesion", "cpll adhesi on nol ecul es” or simlar
terms thereof refer to aPane . i adhesi on nol ecul es
that are generally | ocated & e odter surface of cell and are involved

i n binding of one cell wyp ther cell or cells, E-cadherin andil-catenin
bei ng exanpl es thereof. Different celChsdcinpes may have alternative forns of
t hese 5nol ecy] es. These | ecul es n&y ad itionaIL% be invol ved Eafad esi on
with the ext FAPRRPLSAProdG aneptogs gad redupqd tropdinpidenes CaBythnt e REYSd ey be
sel ect edo fndoen apagtosis ibp affeciingghd rdoxsghte of the,ceBnda icathnitocionbud.i n cel |

adhegi on protej Al t P . ’ I

equ?galent" gﬁ%??ﬂﬁghfgﬁgﬂ?ﬁgg?ﬁ?%ﬁ%%Fggﬂ%éggHsdﬁgr ﬁgﬁ%gﬁ%?ngb?ants such
as knowiraigrse BLacazyngs bpibroi¢BE & Fipekipg Barchtioasip 9r mpkifepstipegl gppregeh to

10r econich@idt caf®dre bt & mple, the vaByloidipnipdgid @bl fgfucd intriédilulabectivirgtes St ood

t hat thishinCQUQesth%%qgsing yﬁf Ie%ﬁ% of eXﬁres§ion.or activi%. of the
mol ecul E"TRCF EFAETFON T8 A Pl edeP el et P Efar SREE T VBN YRT ¥ "hRY be an

i ncr easendbr diffetcatigiion5% above the reference level. Particularly preferred,
however, would be up-regulation by at |least 10% 20% 30% .40% or 50% or
mor €°i n r el atlPefPlloyinhdicmisad patrewcsiior sqndllin, vandlie agid padecainffeipiximeg: be
determ ned by a variety of means, such as according to the expression or
activity of the nolecule prior to treatnent, or according to the normal or
expected level for a given cell type. Methods and Uses The use of the
fifth to ninth aspects or forteenth aspect, or nmethod of the tenth aspect
or 20fifthteenth aspect, may involve one or nore of the follow ng effects:
reduction in the




reoccurrence of malignant tunours, reduction in netastasis of malignant
tunmours, reduction in nunber or size of tunmours, differentiation of tunour
cells, exwoessi/@m3aff3-catenin and Ecadherin in mal i gnaRCTIALIIOLY (91400
facilitate cell-to-cell adhesion and reduction in netastasis, reduction in
tumour cells ability to prevent imrunorecognition. 25An enbodi nent provides
a nethod of differentiating a cancer cell in a subject conprising

adm nistering to the subject a therapeﬂglcally effective anmount of a
protease proenzyne and an active agent”of the first and second aspects for
a tinme and under conditions sufficient to induce\differentiation in the
cancer cell, nge of the f|' ZI X1 and the nethod of the
sevent h asg may § nvol v [ 1 _gancer cell. In one
particul ar ewbodi ment ancer cells is
d|ffereﬁP|at|on of col op énbodi ment, the use of the
ffod of the tenth aspect
or fifthteenth aspect, iseneficial mhen/ the treatment of

net astati c ganger. Met astasi™s is the st,.‘ T he di sease

¢ D,
mar ked reduction in the success of other tfeatnents and a red ’/ionHin WO
2011/ 047434PCT/ AU2010/ 001403 25 survival of the subject. In angther

enbodi nent there is provided a safe and effecti VEHgaRE of preventing,

del ayi ng or her anel i ratln astasi s, by up-r ating

ol 12 col't “aatber s caRn et ArtoRtagRaBF sholF cAPhTRIgH NPl St raci on to
t he submemmuaam@bﬂee@np@bhmdumhydﬂnaasphemeageuﬂﬁ@mnz¢hﬂmandman active agent
of the fbﬁi%%maﬁf&ﬂaﬁ?&ﬁ’é}g%%Sagﬁﬁcﬁtraxé 1sI{n§‘efi‘§3' QftonfRs, Itordﬁ%g TRbolfi&f &S to both
t herapeutic treatnent and prophylactic preven at1 ve neasures, wherein

t he élnﬁp§ﬁP8wHP§V§ﬁﬂ‘“%ﬁéllorate reduce or sl ow down (Il essen) cancer or

t he spr %t sis) thereof. "Preventing", "prevention", "preventative"
or "proEﬂ%#é@E&ngﬁgﬁers to keeping fromoccurring, or to hinder, defend
from or profreate dntedirhdre, tbe zonglycesidf hydrdowinchiomny dnseastbat chOdi sor der

or pheng g&%ﬁhe h{%gl%%ﬁ& 1Rd E’t% Hﬁybd Ym&e cg%ﬁmcﬁﬁbs %rﬁé%@«leﬁ% calrﬁbﬂ}ﬂ{%‘f’e of

pl‘ event i rone to eve e COI’I

"amel i oRBd émwa %J?P@Fa}t%méﬁ%n er%?@.sgie drglage eandhesm enméaﬁﬁremcfﬂmasaﬁ 2.1,
elbl D NatphBidu@fly an emdietﬁ@m cla%ie§ easeL tod. ZstDBd(frE ond)d’m‘tiﬂal&ﬁ@itytbe glydeHi((ldedihng anh
abnor nma or.s Su ect treat ave the
et 1T bl SN TRLRR, S ERBLEE i Mhd ek ] GALITRAL A AL GRGY have
the condinylasp nage peftlbelaltby emelﬂsea%l amylase alpipin €A’ suypsaiphaj lﬂﬁc pagkase aphaltral .
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Wiile it articu | ated that t t i nventjon are
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vet ebi nalbwntcmeahymaités present ordiho guitface 2l yoeptotaiis ccfomrpalmoehs dhlicbydassich as dogs

and cat ) i eep, Or zoo

I T L e e T s

af f1i ct aeprkipg mteeahe@mslup obmukiUnsTign @aproagdyto wggtingoraness. Ahe amzzltaedmw g%

cancer @f%lﬁlhﬁlﬁhnﬂizﬁ Qfa@t?flal(dr plnt oxﬁglﬁemfexﬁﬂ;sleqi -Alpy3asd |c;51€8§®hrceamﬁ)n% afym
erapeut i ectiv ef er 0 an anpun of osi tion,

agent oo bl e R el sy & RO Bty HSPRORI Ry or

anel or abicng eaccey;, ant I"26tneaesprigad (net astasis) thereof. A t herapeutical l'y

effective aTDunt nay be_deternlned enpirically and in a routine manner in

rel ati onVPISPRG lysig Reductiondepi [ | result in increased |ife expectancy.
The use of theodd Jrﬁﬂbdtr@eﬂﬁltﬁé ﬂ:rrﬁs'@ﬁgﬁlﬁsrﬁ% ofyeblysie MducASPaCht" nfand'Bt firdt of the

tenth as i ft ht eent h. as vol ve .t he t eat nt .of opl asns
and r el 2oy DRSSty JRbn b Sl SRR e
conditimﬂhmnmiasues2ahdxbﬂqanamass@¢mam@dGMMmhyS@kpwmbmﬂnwmsraandB@astases
whi gh C@%:Qﬁ treated with a protease proenzyne and an active agent of the
first and second aspects include, but are not limted to, biliary tract,

bl adder, bl ood, brain, breast, cervix, colon, endonetrium esophagus, head,
neck, ki dney, Iarynx, liver, Iung, medul | a, nel anin, ovarian, pancreas,
prostate, rectum renal, retina, skin, stonach, testes, thyroid, urinary




35tract, and uterus. WD 2011/047434PCT/ AU2010/ 001403 26 The use of
the fifth to ninth aspects or forteenth aspect, or nethod of the tenth
aspect orwDi2btihdesat h aspect, are particularly suited t@Craadiovgioancers
and netastatic carcinomas of the follow ng types: pancreatic cancer,
oesophageal cancer, col on cancer, bowel cancer, prostate cancer, ovarian
cancer, stomach cancer, breast cancer, malignant nel anoma or |ung cancer.
5The use of the fifth to ninth aspects, or forteenth aspect, or nethod of
the tenth aspect or fifthteenth aspect’,” may provide a nultiple effect
approach to eat i cancer, for. exanple by increasing in tunour .cells
apopt osi s, cdh¥ SytaBur ¢ BRSPS GFIUEHTT FESPERETIBTTOR SRR MR BN 6 £ y

(t ar get itmetnandofi teerproadasdoroenmyniee by peivating a wWorkiig intveckfionshibenef i cial to
conduct i any other treatnents that may suppress
or harnﬁ%ﬂ%ﬁ%ﬂﬁﬁﬁgh%§%?g%ﬁg%gﬁﬁag%%:enbodinent, the use of the fifth to

ni nt h aspect Sheeytpplatrais glsolysis deductien agent mayibot blogker g Hihipitgs peglycddysis,
fiftht egntdrapROKhmatcNWRICH & hbRapEsRid fod hnftddi @UY sndidlifgg cEW dngvel s of

expr essi. - erin and. teni.n.. Furt at.ient grou al so be

. E d - ). he.
Caone 7 e et SRS P F it tulen SIS sBR b PR T 3
met hod ohospbete dthydnegealvove aspects. The use of the fifth to ninth aspects
or forteenthTﬁ@g@g&y%@fnhmmqaﬂﬁmm@nfacﬁmm ﬁﬁﬁg%r&ad& { b1 Bt geMdh aspect,

can be suppl enrented by other conventional anti-Cancer therapeutic

appr oac ﬁﬁ@om Faop ctaBal%Séa‘ElH%h‘ie“d?“‘tﬁs @gawﬁpm g&fupbflls? PYEr-&thcie di sorders
(e.go, tuoPlbIsters Wthe@x mehide thest@bvatet tedsdean! feupseiteplacdi@ptijthact i ¢
cancer E’Jal%gg{ltﬂkg %oﬁgeeé’r%&i' en %tth%ﬁ‘i%%f thfo%ﬁ('yf %%{;ﬁs?Lga%QmH?{f dshARgS.af ter
surgery, and as an a‘juvanP of o her conventional  cancer (herapy.

20Phar mele@ut gluedse aahisowiatags nsty bEoravidedtor spzynatidal Rodeavgble demphtived &fi-at i on

The pharieRGgeHichb&AIEXaRFRASIdIRMuBFonti € with'codieh f&ond RSIvieR! Bipophilitwel fth

or thirteenth aspect may be fornul ated, Tor anppl e enpl oyi n

Convent PTG ar G DB UEhIEY g Sl e aleose R osaRuch  Hono

phat braceud diestersaddidebxeB-ghcoae, tinypendpds o@niphktsauthoastvakeratedeyrotatdesi r ed
adninis%gﬁhﬁﬂp (for exanple, excipients, binders, preservatives,
stabilizers, flavors, etc.) 25according to techni ques such as those well
known in t he The glyselypnahibiesunixaso méwaﬁﬁ&??wl?-glucose, orfforgriaglerseti cal
conposi 0-gathyDD- & sef6-thie D dlidke, @0dkos IR c &8 MBET Snd i@ anha i@k, f2L doRy-2-
thirtee%thJﬁg ectsf may qg ﬂgninjggireq bé;a@¥ §qitab|q neansg_for_ﬁganple,
oral Iy, "89A SHEO N TYREIPRIF A 8PP anT o8- AP alT Ras i gP a8y 8F 3 HbkePs

subk P ngghicbse; ordudroay bi4-fiparcelnigrcabd, ¢;flwoe or Rfudry-gydscaldchndos glyicatateavenous,
I ntr amJ_?&Lgxﬁﬁlple%-ﬂ'uBEoEflﬁho"sb%g??derdté!lzet‘f&dr{?—%rc%ﬁodiméi’&bﬂ?satlﬂ‘s‘}?i}@-'dﬁ}{%%-?’o( €.g.,
as sterlle-lnjec%abkﬁ agueous_ or nonaaqueQES sol.utions or suspensions);
nasal | y PRI GRCIg A -halgrRY iy e - R oprorioyp eid) 3.5 thiemeRyliecticicidn b degiiPof  a

cr eam orlwbst, Fehib;D-glucoes 8-dlubio-Butitossardy-flb@ofdpicode, 34fpas) 2-db€2; i n
dosage uynit_ f,0 g i ni non- L oxi ¢, phi eut i ccept abl e
veni o1 edhgrorgt L RLLORRORLEL 8 ik R08 sy P RAIRRE LCER o8N

sui 2abl sabexylprandd-thtaglycetattase or extended rel ease, for exanple, by the use
of devices suchh @sbsliet! RPRIMS' 61)1&9{1@%%%0%@@@@&&%@&@%@9&%9! ds or
osnotic 8Uﬁ§%w4 ?D %ﬂé 047434PCT/ AU2010/°001403 27 In addition to

pri mat e§?MB of Fopp , a variety gf other mammals can be treated
according to the methods of the tentp’aspect. For instance, mammal s
including, but not limted to, cows B goats, horses, dogs, cats,

gui nea pigs, rats or other bovine ui ne, canine, feline, rodent or
muri ne species can be treated. 5T cpnposition" as used herein is

i ntended to enconpass a product cBaprisipg Rihe protease proenzyme and one
or nore active agents, and optionally ong, ore nore additional active
agents, as well as any product which results, directly or indirectly

t her ef rom The tern1"pharnace5??%ﬁwa accept abl e" as used herein
means t beaphdarmaecuticaiy avetyitatie sabtx prodiendr cktsr thotcof] ethetedr:i ous t o the reci pi ent

t heggof . 10T§%s%8€3§1ﬁ&83§&&§$rati0” of' and or "adm nistering"” should be
understood to nmean providing t'o an individual in need of treatnent.




The pharnmaceutical conpositions of the first and second aspects, or twelfth
or thirteenth aspects, and preparations or fornul ations thereof nay be

pr epar ed W9 2adim4x43ng t oget her the conponents of the compogiAu2en/oon@sel y t he
prot ease proenzynes with one or nore active 1l5agents, which include a

sel eni um conmpound and/or a vanilloid conpound. In a further enbodi nent, the
conponents may include an additional active agent as described herein. The
adm xi ng may be perfornmed sequentlally or sinultaneously. The
pharmaceutical conpositions of the f|r§t and second aspects, or twelfth or

thirteenth a ect c nlen esented in dosage unit form and

may be prepa 0§H3%Btﬁn%@%¥?o hﬁ#ﬁﬁ&gﬁme known in the art of

phar macy. AIRQMERhmdsadnnﬂqﬂeémhesét&mlﬁ&nﬂiﬂm@@ag(MheOﬁEOMMe agents and

pr ot ease proen%xggckaegﬁa té%a?HngMkkﬂﬁbﬁe 2Hgrrier which constitutes one
I en

or nore accessoré |ngy eher ?he pharmaceutical conpositions
are prepar edRoyp 4l nty and |nt|nately bringing the active agents and

pr ot ease pro nes i.nt.Q assoc ion with | i qui arrjer . or.a finely

B Vi Sad o 1 GLHPT prerctuly B e’ drmire roforsbid gt a0 Ao PHiRomOR dauct
into 25tmbodiesntsechyftertakdnandionualihe inety venageivnshaod. B st aseis BitbeRzynes
are proy| ?QF'ﬁgﬁ(ﬁ?§ ﬁeRUﬁkﬁ{oPF”k! eppgit sufficient to produce the

desired effect upon the process or con ition of diseases after single or
repeat ed adnithitheaembpdinee Xk &% HaéSei@tht@dlfrO@bQH@Bp tsislssted fropnid. Bi, Fst. and
second @&EPECt®)-ORE, ilwedih RP isaklckiet Filo@POL PalRFIPAGL S, toRBYs OFL. iPicfarabBt Ry, &Ui t abl e
for_oral,use, for exanple, as tablets, troches, |ozenges, 30aqueous or oily
susb nsﬁ%ns di spersi bl e powders or granul es, enul sions, hard or soft

capsule§“mﬂﬁm§y MRS Q! i Xirs. Conpositions intended for oral use may be
pr epar d‘atterd§ng‘%§£an net hod known to the art for the manufacture of

phar maceut i cdhe @W@q%wﬁ@manﬂtlw&ﬁ thediplosPect.opeondaypeeb Avelfth agset 9 nor e
agents aﬂhe@t}egbptaomy Rether Qe BEeBAdtRG afdintsS IBRtERiBE oAGef &tivé hawar i ng

agents, colo res ents in ord r to vi de
e e P Rl PP oS e A it s PRE bR kPP S o ai 1 ¢ he
protéasdxpnmenzVﬁemMﬁmﬂomﬁk0¢$4gﬁR@Eﬁ@MQﬁmDﬂmﬁmﬂoangSwanwnadﬂbvahagent of

the firsfgcandes e@H@ﬁaé‘%@@%E 8blk o t%q{ﬂe)ﬁnldéﬁrame s PRk %&1 QucRab'ﬁsEefH%fh‘t‘gNef cal l'y
accept abl e eXC|p|ents whi ch are suitable for the manufacture @gptablets

These eterasresficachagrnbel icqddiiogatschve t&t@tstmad.nr%ﬁt wpplsfichtahad

carbonakemmﬁaﬂmampaaKHEMﬂbes | act ose, cal ci um phosphate or sodi um

phosphat e; i i t starch,

5 or al gini C&ggﬁ%aafngg&&gﬂ%oggﬁ fén%%ff%e ﬂgt ?cl‘? s§%ond%%pe%%(ipgktﬁ ra]lspg?tr a!a}l((:iaCI a,

and2 p ubthigeantihespagje nay thdr@fpre@@anpt enermgrme pUthe Solboapring eddltsctnehtthe agingk or

t al c. Thewi@Ré Qip‘ﬁldﬁﬁ:)ﬂtalp%dﬂﬂt‘l%ﬁﬁt &Qnﬁ&nc&@ﬁa\éra?&i’ncbﬁn&%ﬁ ed by known techni ques
to del ay d|S|nte%rat|onpﬂg@ a sorﬁtlon Ln E0|nt stlnal tracé)and

t her eby  prov/qEOR IS IRGIuEg VEEmIL (Bvbicatdny rfosapherely. 1aseLgse

time del ay matlgphablic ativoxakngl(yesenryttolnfitavosdidar atraemndsgmymeme canlotslmar ate
may be enpl o T e S0,

ta)tgl ets ][rgr glg%?romxerw}ﬁg Ao anéornﬁgg? %}%éﬁ (F)érveora és?cetg,rr:@ iﬂb} be
predented as'RATHSREERl fof teaprepusanierstrancentsllpr ot ease proenzyme and

active agent Lohrehhige fﬂa&ﬁzty @mnasgmmeytaﬁgaaﬁtd% b EN-BihyBglutdniife, dBinkgraert sol i d
di l uent, for caIC|un1phosphate or kaolin, or as

soft gelatlnggﬁﬁggﬁgg R%8g8fﬂnPﬂ§°§‘ P%%ES proenzyne and active agent of
the first anfuseoonddaswpeensm arderiiBviextdronf.t h water or an oil medium for

exanpl e peangkmgﬂ&mngquq@;gaggﬁgag or olive oil. Aqueous suspensions
contaln the active age i

protease proenzynme in adm xtyre with
excPpi ent s* sbtye%%cxaaﬁet(ﬁé?%rﬁﬁ &@&%@eafeda%t%aelsgt?snféﬁé{?ratwrotet}zﬁS-
eXC|p|ents-aPﬁwsmsnan@kmgnag@nﬁmgfhomxﬁxamph@ﬂ@DQHMﬁnmds
car boxynet hy I e r ul ose,
sodlumalgg"lhniazfo‘%‘lgasclfl ERIHEBH% d% ﬁ%ﬁgﬁrﬂ%ﬁg?gé%%g§w§%¥$n Hgn&%%%caC|a;
di spersing ornmtetom [ @ﬁg@ﬁ@ezynwnlmblters rlta@Qm‘aMtg@nO’@ﬁUM ph’cgmpm@pﬁau de, for
exanpl e | eci tdthposit®ns ﬁfh@que'lﬁ’rﬂbiﬁhggh'}@f)r%te@ie @Ry RbkWhiBR &Pk Peesittinl fatty
acids, for exanple pol yoxyet hyl ene stearate, or condensati on products of
ethylene oxide with long chain aliphatic al cohols, for exanple
hept adecaet hyl eneoxycet anol, or condensati on products of ethyl ene oxide
with partial esters derived fromfatty acids and a hexitol such as
pol yoxyet hyl ene sorbitol 25nbnool eate, or condensation products of ethyl ene
oxide with partial esters derived fromfatty acids and hexitol anhydrides,
for exanpl e pol yet hyl ene sorbitan nonool eate. The aqueous suspensi ons nay
al so contain one or nore preservatives, for exanple ethyl, or n-propyl,
phydroxybenzoate ~one or nore colorlng agents ~one or nore fIavorlng

oy o . R P T



WO 2011/ 047434PCT/ AU2010/ 001403 29 Di spersi bl e powders and granul es
suitable for preparation of an aqueous suspension by the addition of water
provi de twe 2priouesge proenzyme and active agent of the PCTstU2andos®sond
aspects in adm xture with a dispersing or wetting agent, suspendi ng agent
and one or nore preservatives. Suitable dispersing or wetting agents and
suspendi ng agents are exenplified by 5those already nentioned above.
Addi ti onal excipients, for exanple smeg%ening, flavoring and col oring

e

agents, may al so be present. Th armaceuti cal conpositions of the
first and second a ts |fth or th aspects so be in
the form of &%t Em&ékﬁé?w%ﬁ?@mﬁ%@m‘%‘ée ‘fﬂnld;}}tl%g%)’sré ‘RF&;?HBB“%FSE%%F&EH% oi l,
for exanpl e ofswebaadive corymesachis oil, or a mneral oil, for exanple |iqui d

paraffin of Qh§%mqg§0%8§% Epﬂ%eTGﬁq’F%ﬁl nuIS|fy|ng agents may be

natural ly- occurrin € gum’acaci a or gumtragacanth,

nat ur al | y-bc &k o@ﬁﬁ@ﬂhﬁ%@“l@ Fs)exampl e soy bean, |ecithin, and
esteps or pammhabnasters derived fromfatty acids and hexitol anhydrides,
for exanple orbltan no and on densati on. products of. t he said
bar t a6 ot e ot iRy Rt T o BB AR bEBeRy SR E e Ry PR S Bl {an
nmonool eat e. Ih@ogmmhsnmmﬁOhuyhabSWHQdﬁtdﬂmngmn@hémkm@FGmaﬁRPMQmmwing

agents. o th BR (R QﬁG‘FB | aﬁ'aﬁﬁb&@%a{?&lé of 1Hhibﬁ g@r Yié:&tﬁh%ﬂﬁ %eed%'ag'&alﬁg ents,
for exanple gI cerol , propyl ene éco sorbitol or sucroSe. They may also

contain a deﬁﬂl"été‘ﬁt(’f tléSUﬁrf%cé%rvaf% RIOtEINAY, 3 ARgPodH qarabletibinginggent s. The
pharoaceut i clER2a8gpsirt i ons of the first and second aspects, or twelfth or
thirteenth, 2 C 0 sterile injectabl e agueous or
oleagenous s%% %ﬁm&ga“%$%m9%m&%ca?ﬁ“t%aﬁgykﬁaﬂfornulated according to the

known art Wbﬁmgthﬁmloeahthgbw@tldlagwayc Hepddn corbinpiign wigle egrefpic suspendi ng

?ﬁen; S ‘ﬁ%ﬁeﬁf’ytﬂ@(\/@acﬂe@ﬁ’geﬁﬁ@ftthé) ngd alﬁpé?:\’f&ld Z{Efi&tsptlﬁ@f Hﬁ? 13 hée‘ﬁ?ﬁ aRORO s ﬁdt&f‘s of
e | rs Seco al SO eri ec e SO | on or
t e pens e TRy RO R AR, Bk B o Rtk ag of Gttady i or

exafrpl etlasara sol uti on 25in 1, 3-butane diol. Anmong the acceptable vehi cl es
and solvents that may be enployed are water, Ringer's solution and isotonic
sodi um deim§ i de solution. In addition, sterile, fixed oils are

conventi onal i*xctwmb@yﬁdelaﬁorﬁto%%ty@eﬁor&hzmne&qs ﬂﬁ e @B, sz\erotomns pur pose

any bland fixed oil ed i ncl i C.non

G191 ycor LN PO T o aapaes HES & itw GeF ol Shait TG <6 le i n ¢ he
pr epar akilosionfof tvmpantceltd, effect 3ﬁitafol3as1qnfrtumcmﬂ calls, emboldcarantour tdhleapoptosis,
phaﬁgacg4(ﬁ&ﬁﬁngggpmﬁh&i? f oihe first and second aspects, or twelfth or
thirteenth aspects, are mufated as supp05|tor|es for rectal

adnmi ni strati ORPYHOLHES @ gwraﬂmegféolieér ARIETAYqicaiséul prasereo fselbparssl-ds§trysfign ng

t he protieassn Wt@g@arydrrsy ambuaeﬁmwe AgEHtbsiOfs 1éskenvhabik & thaf Reere s MHchaapect s
with a %ulta e nq? LD n4 %§51,@1§ Pt which is solid at ordinary

t enper at i1'8s” BUCTT qul'd 8? HESF Bt At perature and will 35therefore nelt
in the rectuihgogakcssseltrhe fdmuaionSiblvodutwsels atastiqutrelytbepmbtoationeft er and
WO 2911504 ¢4ttt/ ff%lﬂggl%oéx%;aé@ﬁ)oé@e@@ll y %Qﬁék@d&@ls% 15/&:945%‘ fg{e@atn@ér cells to

adm nistration may be used t0 el jmate enteéero- hepati |rst ss eff ct in
the gas©FOY 1R @e%quﬁatrecwsae%n%%lﬁeaewglmﬁ n&dr&f%feg@ Oézfilswplzsf agRY

The pharcaticte ytuvoal Angigeosdsisi@asgiogenti e chisrasd m&dﬂdecﬁﬁ@ﬂﬂﬂﬁ&ﬁ@ﬂﬁmlogﬂsalt wel ft h
or thir i S own in
Che. ar t PRIEHsO: A3ABE, dmo Rt Pl A R kORI R Gl Bpd BRSR R MBod TP, g
subst an@eélfe@n(pb@me@llhpethﬁ mlmeuaswlam)ﬁ@m @rlnﬁ’ﬁﬂlﬂeﬂal saﬁleas ipbatig detimopethy.i qui d

cryg@al§yhnggaﬁﬂgﬂgbﬁggk§ed i n an aqueous nmedi um Any non-t oxi c,
phy5|olog|cah % acge | e ,and net abol i sabl.

Ny abl e of i
P s ome. oan Mo Bk R Bhac o ST bR Ry Sarr el Mg s
preservamﬂMehﬂyﬁhckpnmmmasanmvhmmnmeheme§h3nmn¢hgaMEwnhmmﬂds are the
phosphol i pi dg e&9m9ﬂ9§£aﬁﬁadkaﬁh%hhﬂﬂ&ceﬁoth natural and synthetic.
10Met hods to Porn1 gsones_are known In the art. The pharmceutical
conposi t i ons Th¢ t@zﬂﬁé g iffergptiofion” s dErentialep eetig labyariagignst Eﬁe@frm@%th% #hilith
aspest s of BaAY t&Bedoi] hiéte pdcinlied o tdEFonat ;furiéﬁ@ﬂfs MondiSpERSEENInOgRIder W th
instructions for adm nistration. The protease proenzynes and active agents,
and optionally additional active agent, of the pharnmaceutical conposition
may be provided as separated conponents in the 15contai ner, pack, or
di spenser, to be taken separately or together at the same or different tinme
in



the use of the fifth to ninth aspects or nethod of the tenth aspect.
Dosages and Therapeutically Effective Anpbunts An appropri ate dosage

| evel forwohelphasmaceuti cal conpositions of the first aod/Adrewrdi@spects,
or twelfth or thirteenth aspects, will generally be about 0.01 to 500 ng
per kg patient 20body wei ght per day which can be adm nistered in single or
multiple doses. It may be about 0.1 to about 250 ngy/ kg per day; or about
0.5 to about 100 ng/ kg per day. A suitable dosage |evel nay be about 0.01
to 250 ng/kg per day, about 0.05 to 1 ng/ kg per day, or about 0.1 to 50

ng/ kg per, day. W h|n osage 0.05-0,5, 0.5 or 5-50
my/ kg péFllsdaé§s>0 regie ea%tﬁ%tgw f?q bffﬁreqt%éed ﬁwﬁaﬁéﬂ%f?&%}leycwsamr& ons of
t he fi r speciatidedsetloricit Aspdctendaiys skpeaaﬁqadmnddemelpnodelsﬂat}fedroriysﬁbm@tibéltnat
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t he sy tlca tz t of. the d g %a the patient to be treated. The
phar mac 0’2‘6‘?‘#88 P19 ogﬁ%W lgvﬁéoélcainl BERHEPEPn may be 30administered on a
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conpl i an& dosage may vary w de (cje pendi ng on whet her a single
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"Proteolysis" is the directed degradation (digestion) of proteins by cellular enzymes
called proteases or by intramolecular digestion. More particularly, proteolysis is the breaking
down of proteins by protease enzymes cleaving, by hydrolysis, the amide/peptide bond in the
35  proteins.



Trypsi nogen in an anmount of |less than 0.5 ng/kg, or in a range of 0.01-0.4
ng/ kg, or in a range of 0.05-0.20 ngy/kg, or about 0.1 ng/kg; 30
Met hyl selwocoygi4eidne i n an anount of at |east 0.0001 ngPKE/AWRN10/00143T ange
of 0.001-0.01 ng/kg, in a range of 0.002-0.005 ng/kg, or about 0.003 ngy/kg;
Capsiate in an anount of at least 1 ng/kg, or in a range of 5-500 ng/kg, or
in a range of 10-100 ng/ kg, or about 30 ny/Kkg; Anyl ase in an
anount of at least 0.001 ng/kg, or in range of 0.01-0.1 ng/kg, 35in a
range of 0.02-0.05 ng/ kg, or about O. ny/ kg, WO
2011/ 047434PCT/ AU201 0/0014 32. Deoxy- D- se Jn an anount of at |east
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0. 0005 Oracgif"eflﬁe H@er ange of 0.0005 to 0.01 ng/m, or in the range of

0. 001 tg (%! OES ggﬁm Chynot rypsi nogen/ Trypsi nogen Proenzyne Fornul ation A
phar mac an sition is provided conprising a first and a second

pr ot ease 30pfbe nsqufehe:ﬁn‘ﬁblatd rentbfasauctsior dtriconthaspast, on e&thoa of theftentk agfecteort unmour
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reduction in tumour cells ability to prevent immunorecognition.

25 An embodiment provides a method of differentiating a cancer cell in a subject
comprising administering to the subject a therapeutically effective amount of a protease
proenzyme and an active agent of the first and second aspects for a time and under conditions
sufficient to induce differentiation in the cancer cell. The use of the fifth and sixth aspect and
the method of the seventh aspect may involve differentiation of a cancer cell. In one particular

30 embodiment, the differentiation of cancer cells is differentiation of colon carcinoma cells.

In one embodiment, the use of the fifth to ninth aspects or forteenth aspect, or method of
the tenth aspect or fifthteenth aspect, is beneficial when used for the treatment of metastatic
cancer. Metastasis is the stage of cancer wherein the discase spreads to other parts of the body.
The prevention or delay of metastasis is therefore particularly important as this stage is

35  accompanied by a marked reduction in the success of other treatments and a reduction in



WO 2011/ 047434PCT/ AU2010/ 001403 33 conposition may further conprise one or
nore active agents according to any of the enbodi nents descri bed above.

I n one emwodnmlr434t he wei ght ratio of chynotrypsi nogenPCmyiRddgen3i s in
the range of between 5:1 to 7:1, preferably 6:1. 5 Active Agent Fornul ation
A pharmaceutical conposition is provided conprising a first and second
active agent each capable of inducing intracellular activity in tunour
cells, wherein the first active agent js a sel enium conpound and the second
active agent is a cytoplasnlc gl ycol ysis reduction agent. In an enbodi nent,
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15nore such agents, and the |ike. In the clains which follow and in
the precedi ng description of the invention, except where the context

requi res wohermi4zs4due to express | anguage or necessaryPCEpU20B000403 t he
word "conprise" or variations such as "conprises” or "conprising" is used

in an inclusive sense, i.e. to specify the presence of the stated features
but not to preclude the presence or 20addition of further features in
vari ous enbodi nents of the invention. }gNTERIALS AND METHODS I n order

that the nature of the present inventi'on may be nore clearly under st ood,
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Loui's, Midicamtly SQHdas dedthRm ROYine td aRGh&RSI &Y usdbNthe -Eb&zefa@ﬁBéM ations were
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pr epar ediférdnthespeed cambdsuppleamentzd dg o&recomrdaemgortabanTad:ﬂneerJthém;bemm Tabl e 1:
For mul a r

Chymot &B@%@Sﬁﬁﬁe%g‘ﬁfﬁf&%@% g Eﬁ@f‘as'@ft B8Pl Siisordfrs (e whoun, For

Trypsi nGYERAPIEfdchnapisaes tenyebnayoRivisHe s ITYapHen. ri’é"@’@ﬁ 1om@f cancer var i ous

concent heduten aﬁﬂm@t@fagwf@dsdrger?adnﬂ a8 Bn badedns bandeM@n@dntibhd cemeeent rati on
of the fornulation effecting cell viability. Based on an original starting

concentﬁg?? 8h of each mixture noninated as | x, six different dilutions of

eachof ph e 0Tl @ih QR HE T r B RAGCH AR RIRAS oPRd&?ni&Fb?i\éﬂ in Table 2 bel ow.

The pharmaceutical compositions of the first and second aspects, or twelfth or thirteenth

aspects, may be formulated, for example, by employing conventional solid or liquid vehicles or
diluents, as well as pharmaceutical additives of a type appropriate to the mode of desired
administration (for example, excipients, binders, preservatives, stabilizers, flavors, etc.)

25  according to techniques such as those well known in the art of pharmaceutical formulation.

The pharmaceutical compositions of the of the first and second aspects, or twelfth or
thirteenth aspects, may be administered by any suitable means, for example, orally, such as in
the form of tablets, capsules, granules or powders; sublingually; buccally; parenterally, such as
by subcutaneous, intravenous, intramuscular, or intracisternal injection or infusion techniques

30  (e.g., as sterile injectable aqueous or non-aqueous solutions or suspensions); nasally such as by
inhalation spray; topically, such as in the form of a cream or ointment; or rectally such as in the
form of suppositories; in dosage unit formulations containing non-toxic, pharmaceutically
acceptable vehicles or diluents. They may, for example, be administered in a form suitable for
immediate release or extended release, for example, by the use of devices such as subcutancous

35  implants, encapsulated spheroids or osmotic pumps.



15Tabl e 2: Enzyme Concentrations Dilution Enzynme concentrations 0.25x
Trypsi nogen: 0.00325 ng/m a-Chynotrypsi nogen: 0.00325 ng/ M a- Anyl ase:

0. 00075 myoOreb1iBl4asttase: 0. 0005 ng/ M 0. 5x Trypsi nogen: @COMROTOHOMO3

a- Chynot rypsi nogen: 0.0065 ng/m a- Anyl ase: 0.015 ng/m El astase: 0.001
mg/ M | x Trypsinogen: 0.013 ng/m a-Chynotrypsi nogen: 0.013 ng/ m

a- Anyl ase: 0.003 ng/m Elastase: 0.002 ng/m 1.25x Trypsi nogen: 0.0162
ng/ M a- Chynot rypsi nogen: 0.0162 ng/ m A- Anyl ase: 0.00375 ng/ m El ast ase:
0.0025 nmg/ M WD 2011/ 047434PCT/ AU20107 001403 36 2. 5x TrypS| nogen 0. 0325

ng/ M a-Ch rypsi nogen: 0.0325 /m a- 0. 007 EI ast ase:
02005 i Bk astd RE Bk Beb gehy & i O oty = e e
a- Any|l asecordin® idbthegieriods &f mstcmﬂeaspact()]?ofmétaﬂlce mammalkandbdiag rbuanatdimtieddat i on
bet ween §8w$l%hée$ah a‘i’se'ﬂ sEsY d30d dhey thg & o %rﬁdlﬁ?ﬂg‘o{?ﬁl:'eﬁg%@ber was

seeded an ‘ter eée sweéattac ece S weré stai
Sul f or hGaHAS el B, PdRB)Or MPRNG SPAsich 62 baleitdat a of absor bance or opti cal

density of tge &ehl"Sopdsiten" bigscdhdiei 1@@11‘[61&1’&6 t@kﬂd@ fsstah@odiRy edropisapt  of
st andar curves to converciz?absor banq[e |nt(% n er for each Cgel I1 ype
as is shEWCIRCEIYIAET NEFSLMYT FMRIEELT &H Ol?ahonta PGP mYry Ationa

det er mi netivtehrgentytaotiallias ary prductofhichveslior diededly bomdirentlyttheefrest cel | i nes,

the cells vefg, Fé'rﬁt"ﬁﬂarﬁﬁgeuftléﬁﬁl eﬁ:@eﬁ%ﬁl@ dshed REOHLRLACMS carfiBE dBhdR6F VRS

assessed by protein assay and “10m croscQ
exc1%)llerrl)t 1s not deleterlou)s/ to the rec1plent thereof. PY-

10 The terms "administration of" and or "administering” should be understood to mean
providing to an individual in need of treatment.

The pharmaceutical compositions of the first and second aspects, or twelfth or thirteenth
aspects, and preparations or formulations thereof may be prepared by admixing together the
components of the composition, namely the protease proenzymes with one or more active

15  agents, which include a selenium compound and/or a vanilloid compound. In a further
embodiment, the components may include an additional active agent as described hercin. The
admixing may be performed sequentially or simultaneously.

The pharmaceutical compositions of the first and second aspects, or twelfth or thirteenth
aspects, may conveniently be presented in dosage unit form and may be prepared by any of the

20 methods well known in the art of pharmacy. All methods include the step of bringing the active
agents and protease proenzyme into association with the carrier which constitutes one or more
accessory ingredients. In general, the pharmaceutical compositions are prepared by uniformly
and intimately bringing the active agents and protease proenzymes into association with a liquid
carrier or a finely divided solid carrier or both, and then, if necessary, shaping the product into

25  the desired formulation. The active agents and protease proenzymes are provided in a dosage
unit form in an amount sufficient to produce the desired effect upon the process or condition of
discases after single or repeated administration.

The pharmaceutical compositions of the first and second aspects, or twelfth or thirteenth
aspects, may be in a form suitable for oral use, for example, as tablets, troches, lozenges,

30  aqueous or oily suspensions, dispersible powders or granules, emulsions, hard or soft capsules,
or syrups or elixirs. Compositions intended for oral use may be prepared according to any
method known to the art for the manufacture of pharmaceutical compositions and such
compositions may contain one or more agents selected from the group consisting of sweetening
agents, flavoring agents, coloring agents and preserving agents in order to provide

35  pharmacecutically elegant and palatable preparations. Tablets contain the protease proenzyme



SRB protein staining was used to test the effect of different formul ations
on cell proliferation. The dye binds to basic am no acids of cellular

pr ot ei ns woaotimowsgh col ourimetric eval uati on provi des a&oTaIRIvae0df t ot al
protein mass, which is related to cell nunber. The half maximal inhibitory
concentration (1C50) values were determ ned fromlog-linear dose-response
15curves for each fornulation. Day 1: Cells were seeded in 24 well culture
di shes at | ow density (1000-3000 cell er well depending on the cel

type). The cell lines used were Panel :" Human pancreatic ductal carcinom
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30 Oily suspensions may be formulated by suspending the active agent and protease
proenzyme in a vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in
a mineral oil such as liquid paraffin. The oily suspensions may contain a thickening agent, for
example beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set forth
above, and flavoring agents may be added to provide a palatable oral preparation. These may

35  be preserved by the addition of an anti-oxidant such as ascorbic acid.
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oil, for example olive oil or arachis oil, or a mineral oil, for example liquid paraffin or mixtures

10  ofthese. Suitable emulsifying agents may be naturally- occurring gums, for example gum
acacia or gum tragacanth, naturally-occurring phosphatides, for example soy bean, lecithin, and
esters or partial esters derived from fatty acids and hexitol anhydrides, for example sorbitan
monooleate, and condensation products of the said partial esters with ethylene oxide, for
example polyoxyethylene sorbitan monooleate. The emulsions may also contain sweetening

15 and flavoring agents.

Syrups and elixirs may be formulated with sweetening agents, for example glycerol,
propylene glycol, sorbitol or sucrose. They may also contain a demulcent, a preservative and
flavoring and coloring agents.

The pharmaceutical compositions of the first and second aspects, or twelfth or thirteenth

20  aspects, may be in the form of a sterile injectable aqueous or oleagenous suspension. This
suspension may be formulated according to the known art using those suitable dispersing or
wetting agents and suspending agents which have been mentioned above. The pharmaceutical
compositions of the first and second aspects may also be a sterile injectable solution or
suspension in a non-toxic parenterally-acceptable diluent or solvent, for example as a solution

25  in 1,3-butane diol. Among the acceptable vehicles and solvents that may be employed are
water, Ringer's solution and isotonic sodium chloride solution. In addition, sterile, fixed oils
are conventionally employed as a solvent or suspending medium. For this purpose any bland
fixed oil may be employed including synthetic mono- or diglycerides. In addition, fatty acids
such as oleic acid find use in the preparation of injectables.

30 In a particular embodiment, the pharmaceutical compositions of the first and second
aspects, or twelfth or thirteenth aspects, are formulated as suppositories for rectal
administration of the drug. These formulations can be prepared by mixing the protease
proenzyme and active agent of the first and second aspects with a suitable non-irritating
excipient which is solid at ordinary temperatures but liquid at the rectal temperature and will

35  therefore melt in the rectum to release the drug. Such materials include cocoa butter and
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multilamellar hydrated liquid crystals that are dispersed in an aqueous medium. Any non-toxic,
physiologically acceptable and metabolisable lipid capable of forming liposomes can be used.
The liposome formulation may contain stabilisers, preservatives, excipients and the like. The
preferred lipids are the phospholipids and phosphatidyl cholines, both natural and synthetic.
10  Methods to form liposomes are known in the art.

The pharmaceutical compositions of the first and second aspects, or twelfth or thirteenth
aspects, may be included in a container, pack, or dispenser together with instructions for
administration. The protease proenzymes and active agents, and optionally additional active
agent, of the pharmaceutical composition may be provided as separated components in the

15  container, pack, or dispenser, to be taken separately or together at the same or different time in

the use of the fifth to ninth aspects or method of the tenth aspect.

Dosages and Therapeutically Effective Amounts

An appropriate dosage level for the pharmaceutical compositions of the first and second
aspects, or twelfth or thirteenth aspects, will generally be about 0.01 to 500 mg per kg patient
20  body weight per day which can be administered in single or multiple doses. It may be about 0.1
to about 250 mg/kg per day; or about 0.5 to about 100 mg/kg per day. A suitable dosage level
may be about 0.01 to 250 mg/kg per day, about 0.05 to 100 mg/kg per day, or about 0.1 to 50
mg/kg per day. Within this range the dosage may be 0.05-0.5, 0.5-5 or 5-50 mg/kg per day.
For oral administration, the pharmaceutical compositions of the first and second aspects may be
25  provided in the form of tablets containing 1.0-4000 milligrams of the protease proenzyme and
active agent, particularly 1.0, 5.0, 10.0, 15.0. 20.0, 25.0, 50.0, 75.0, 100.0, 150.0, 200.0, 250.0,
300.0, 400.0, 500.0, 750.0, 1000, 1500, 2000, 2500, 3000, 3500, and 4000 milligrams of the
protease proenzyme and active agent for the symptomatic adjustment of the dosage to the
patient to be treated. The pharmaceutical compositions as described herein may be
30  administered on a regimen of 1 to 4 times per day, once or twice per day, or once daily, with
reduced requirements of administration generally leading to greater compliance.
The dosage may vary widely depending on whether a single administration form of the
composition is given and whether the vanilloid compound is included as an active agent in the

composition or tablet (or other administration form). Typically, vanilloid compounds such as a
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capsiate or capsaicin may be provided in relatively large dosages of between 0.1 to 5g, and
more particularly about 1-2¢g per administration.
A suitable single administration for an embodiment of the pharmaceutical compositions
as described herein may comprise:
5 e Trypsinogen in an amount of between 1-100 mg, particularly 2—-50 mg, more
particularly (in mg) 1.0, 2.5, 5.0, 7.5, 10.0, 15.0. 20.0, 25.0, 30.0, 40.0, 50.0;
e Chymotrypsinogen in an amount of between 1-100 mg, particularly 2—50 mg,
more particularly (in mg) 1.0, 2.5, 5.0, 7.5, 10.0, 15.0. 20.0, 25.0, 30.0, 40.0,
50.0;
10 e Selenium compound in an amount of between 0.01-3 mg, particularly 0.1-1 mg,
more particularly (in mg) 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 1.0;
e Vanilloid compound in an amount of between 0.1-4000 mg, particularly 0.5—
3000 mg, more particularly (in mg) 500, 1000, 1500, 2000, 2500, 3000;
e Amylase in an amount of between 0.1-100 mg, particularly 1-15 mg, more
15 particularly 1.0, 2.0, 3.0, 4.0, 5.0, 7.5, 10.0, 15.0;
e 2-Deoxy-D-glucose in an amount of between 0.1-100 mg, particularly 1-15 mg,
more particularly 1.0, 2.0, 3.0, 4.0, 5.0, 7.5, 10.0, 15.0.
It will be understood, however, that the specific dose level and frequency of dosage for
any particular patient may be varied and will depend upon a variety of factors including the
20 activity of the specific compound employed, the metabolic stability and length of action of that
compound, the age, body weight, general health, sex, diet, mode and time of administration,
rate of excretion, drug combination, the severity of the particular condition, and the host
undergoing therapy.
Suitable dosage levels for the various components (if present) of an embodiment of the
25  the pharmaceutical compositions as described herein, may comprise:
e Chymotrypsinogen in an amount of at least 0.2 mg/kg, or in a range of 0.2-5
mg/kg, in arange of 0.5-2.0 mg/kg, or about 0.8 mg/kg;
e Trypsinogen in an amount of less than 0.5 mg/kg, or in a range of 0.01-0.4
mg/kg, or in a range of 0.05-0.20 mg/kg, or about 0.1 mg/kg;
30 e Methylselenocysteine in an amount of at least 0.0001 mg/kg, or in a range of
0.001-0.01 mg/kg, in a range of 0.002-0.005 mg/kg, or about 0.003 mg/kg;
e (apsiate in an amount of at least 1 mg/kg, or in a range of 5-500 mg/kg, or in a
range of 10-100 mg/kg, or about 30 mg/kg;
e Amylase in an amount of at least 0.001 mg/kg, or in a range of 0.01-0.1 mg/kg,
35 in a range of 0.02—0.05 mg/kg, or about 0.03 mg/kg;
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pharmaceutical compositions as described herein, may comprise:

5  Chymotrypsinogen:Trypsinogen: Amylase:2-Deoxyglucose: Capsiate:Methylselenocysteine in a
ratio of 200—400 : 25-75:5-15 : 5,000-20,000: 5,000-20,000: 0.1 — 10, or about
300:50:10:10,000:10,000:1.

Suitable concentrations for the various components (if present) of the pharmaceutical
compositions as described herein, which may be particularly effective if present at or near the
10  surface of a tumour cell, may comprise:
e Chymotrypsinogen in a concentration of at least 0.5 mg/ml, or in a range of 1-2
mg/ml;
e Trypsinogen in a concentration of less than 0.25 mg/ml, or in a range of 0.1-0.2
mg/ml;
15 e Amylase in a concentration of at least 0.01 mg/ml, or in a range of 0.02-0.1
mg/ml;
e Vanilloid compound in a concentration of at least 5 mg/ml, or in a range of 10—
20 mg/ml;
e 2-Deoxy-D-glucose in a concentration of at least 5 mg/ml, or in a range of 10-20
20 mg/ml;
e Selenium compound in a concentration of less than 0.01 mg/ml, or in a range of
0.001-0.005 mg/ml.
Further enhanced activity may be provided for the pharmaceutical compositions if the
concentration, or relative amount, of the selenium compound is kept within a specific range
25  when present. The concentration of methylselenocysteine may be less than 0.01 mg/ml, less
than 0.005 mg/ml, less than 0.001 mg/ml, or less than 0.0005 mg/ml, or in the range of 0.0005
to 0.01 mg/ml, or in the range of 0.001 to 0.005 mg/ml.

Chymotrypsinogen/Trypsinogen Proenzyme Formulation

A pharmaccutical composition is provided comprising a first and a second protease
30  proenzyme capable of activation at or near a surface of a tumour cell to enhance cell-to-cell
adhesion of tumour cells, effect proteolysis of tumour cells, or induce tumour cell apoptosis,
differentiation or immunorecognition, wherein the first protease proenzyme is
chymotrypsinogen and the second protease proenzyme is trypsinogen, and the weight ratio of

chymotrypsinogen:trypsinogen is in the range of between 4:1 to 8:1. The pharmaceutical
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composition may further comprise one or more active agents according to any of the
embodiments described above.
In one embodiment, the weight ratio of chymotrypsinogen:trypsinogen is in the range of

between 5:1 to 7:1, preferably 6:1.

5  Active Agent Formulation

A pharmaccutical composition is provided comprising a first and second active agent
each capable of inducing intracellular activity in tumour cells, wherein the first active agent is a
selenium compound and the second active agent is a cytoplasmic glycolysis reduction agent.

In an embodiment, the intracellular activity is tumour cell apoptosis,

10  immunorecognition or differentiation. The selenium compound and/or cytoplasmic glycolysis
reduction agent mean a compound as described in the above embodiments. Preferably, the
selenium compound is methylselenocysteine. Preferably, the cytoplasmic glycolysis reduction
agent is 2-Deoxy-D-glucose.

The pharmaceutical composition may further comprise a protease proenzyme according

15  to any one of the embodiments described above. The pharmaceutical composition may further
comprise an active agent selected from a vanilloid compound and a glycoside hydrolase

according to any one of the embodiments described above.

Screening and Identification Methods

A further embodiment provides a method of identifying an agent useful in the up-

20  regulation of expression of cell-cell adhesion molecules of a cancer cell(s), the method
comprising contacting a cancer cell or cell-cell adhesion molecules of the cancer cell with a
composition as hereinbefore described, adding a test agent, monitoring or measuring the level
of cell-cell adhesion or expression of cell-cell adhesion molecules and assessing the effect of
the test agent. Small compound chemical library screening and antibody display panning are

25  cxamples of available sources of test agents that may be readily assessed using this type of
procedure. For instance, High Throughput Chemical Screening (HTS) may be readily utilised to
screen many thousands of molecules such as chemicals or antibodies using robotics and
microtitre plates. In order to develop such a screen it is necessary to provide a suitable
screening assay to be performed during the screen. This screening assay would incorporate a

30  cell-cell adhesion molecule or a cancer cell such as a metastatic cancer cell. The assay would
include reference cells and optionally offer the comparison of the addition of test compounds,
proenzymes and optional enzymes. Similarly, phage display techniques may readily be utilised
to provide a high throughput method for assessment of potential agents useful in the up-

regulation of expression of cell-cell adhesion molecules of cancer cells.
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In the claims which follow and in the preceding description of the invention, except
where the context requires otherwise due to express language or necessary implication, the
word “comprise” or variations such as “comprises” or “comprising” is used in an inclusive
sense, i.¢. to specify the presence of the stated features but not to preclude the presence or

20 addition of further features in various embodiments of the invention.

MATERIALS AND METHODS

In order that the nature of the present invention may be more clearly understood,
preferred forms of the invention will now be described by reference to the following non-

limiting experiments and examples.

25  Experiment 1: Identification of Mechanism of Action of Proenzymes
An investigation of the effects and mechanisms involved with treating cancer cell lines
with pharmaceutical compositions comprising trypsinogen and chymotrypsinogen was
conducted on three different types of cell lines. The cell lines used were Pancl: a human
pancreatic ductal carcinoma cell line, Caco2: a human colon adenocarcinoma cell line, and
30  OE33: an oesophageal adenocarcinoma cell line.
All cell lines were maintained in T 75 culture flasks at 37 C in a humidified atmosphere
containing 5% CO,. Media used to maintain the cells in culture were: Dulbecco’s modified
Eagle medium (DMEM) for PANCI; Eagle’s Minimum Essential Medium (EMEM) for
CaCO2 and RPMI Medium 1640 for OE33 (Invitrogen, Merelbeke, Belgium). All media was
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(Invitrogen), 100 pg/ml streptomycin (Invitrogen) and 2 mM L-Glutamine (Sigma).
Trypsinogen (Try) and a-chymotrypsinogen (Chy) can be purchased from Sigma-
Aldrich (St. Louis, MO) and sourced from bovine pancreas origin. The formulations were
5  provided in phosphate buffered saline (PBS, Sigma) and diluted where necessary with 10%
foetal bovine serum.
A range of formulations were prepared and tested, and were coded according to Table 1

below.

Table 1: Formulation Codes

Formulation Code | Combination

Chymotrypsinogen; Trypsinogen and Elastase
Placebo

Chymotrypsinogen; Trypsinogen and o-Amylase
Chymotrypsinogen and Trypsinogen

RO

10
Various concentrations were prepared to gain an understanding of the concentration of
the formulation effecting cell viability. Based on an original starting concentration of each
mixture nominated as 1X, six different dilutions of each of the formulations were coded and

made up as shown in Table 2 below.

15  Table 2: Enzyme Concentrations

Dilution Enzyme concentrations

0.25x Trypsinogen: 0.00325 mg/ml
o-Chymotrypsinogen: 0.00325 mg/ml
a-Amylase: 0.00075 mg/ml
Elastase: 0.0005 mg/ml

0.5x Trypsinogen: 0.0065 mg/ml
o-Chymotrypsinogen: 0.0065 mg/ml
o-Amylase: 0.015 mg/ml

Elastase: 0.001 mg/ml

1x Trypsinogen: 0.013 mg/ml
o-Chymotrypsinogen: 0.013 mg/ml
o-Amylase: 0.003 mg/ml

Elastase: 0.002 mg/ml

1.25x Trypsinogen: 0.0162 mg/ml
o-Chymotrypsinogen: 0.0162 mg/ml
a-Amylase: 0.00375 mg/ml
Elastase: 0.0025 mg/ml
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proliferation. The dye binds to basic amino acids of cellular proteins and through colourlmetrlc

evaluation provides an estimate of total protein mass, which is related to cell number. The half
maximal inhibitory concentration (ICsp) values were determined from log-linear dose-response
15  curves for each formulation.

Day 1: Cells were seeded in 24 well culture dishes at low density (1000-3000 cells per
well depending on the cell type). The cell lines used were Pancl: Human pancreatic ductal
carcinoma cell line, Caco2: Colorectal cancer cell line, OE33: Ocsophageal cancer cell line and
HEK?293. HEK293 is a transformed cell line derived from human embryonic kidney. One 24

20 well culture plate of each cell line was used to test each of the different combination
formulations. Each of the formulation dilutions was tested in four wells. One 24 well culture
plate of cach cell line was used as control, the same number of cells was seeded and the
medium was change as the treated cells.

Day 2: The medium was removed and fresh medium containing the different dilutions

25  of the formulations was added to the cells.

Day 5: The medium was again removed and fresh medium containing the different

dilutions of the formulations was added to the cells.
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Day 6 or 7: Cells were fixed with 10% cold (4°C) trichloroacetic acid (TCA).
Following gentle aspiration of the medium, TCA was added to the wells. The plates were left
for 30 min at 4°C, washed 3 times with deionized water and left to dry at room temperature for
at least 24 h.

Fixed cells were stained with SRB as follows. 1ml of 0.4% SRB (w/v in 1% acetic acid
solution) was added to cach well and left at room temperature for 20 min. SRB was removed
and the plates washed 3 times with 1% acetic acid before air drying. Bound SRB was
solubilized with 500 ml of 10 mM Tris-base solution and plates were left on a plate shaker for
at least 10 min. 100 ml of cach well was transferred to a well of a 96-well plate, this was done 3

times per well of the 24-well plate. Absorbance was read in a 96-well plate reader at 492 nm.

Effect of the formulations on Oesophageal Cancer Cell Line (OE33) viability

OE33 cells were seeded at a density of 3000 cells/ml (Day 1). The cells were treated
with 0.25x; 0.5x; 1x; 1.25x; 2.5x and 5x of the different formulations on Day 2 and Day 5.
Cells were fixed at Day 7.

Microscopically, treatment with formulation B caused cells to display a rounded
morphology, also causing cell shrinkage and increased detachment. Thus, after 48 hours
incubation only a few cells remained attached and cell debris and floating cells were visible in
the medium (Figure 2).

The results observed by optical microscopy were corroborated by the SRB protein-
staining assay. Table 3 shows the mean value for 4 replicate wells of each treatment, the effect
on cell death of formulation B was dependent of the concentration; 2.5x and 5x kill all the cells
in the wells. The ICs, value was obtained by plotting the absorbance against the concentration,
as is shown in Figure 3.

The control, shown as the OD for concentration 0, was the mean of 24 replicate wells.

At the time of the fixation all the 24 wells of the control plate were completely confluent.

Table 3: Effect of different concentrations of formulation B on OE33 cells

CONC (1) OE33 B (1)
0 0.851
0.4 0.819
0.2 0.814
1 0.812
125 0.815
25 0.076
5 0.076
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Effect of the formulations on human pancreatic ductal carcinoma (Pancl) cells

Pancl cells were seeded at a density of 20,000 cells/ml (day 1). The cells were treated
with 0.25x; 0.5x; 1x; 1.25x; 2.5x and 5x of the different formulations on day 2 and day 4. Cells
were fixed at day 5. The control formulation C at the concentrations tested did not have any
effect on Pancl cell viability (data not shown). Microscopically, formulations B, J and T
showed an effect on cell viability, cells treated with 2.5x and 5x of these formulations rounded
up and died (data not shown).

The results observed by optical microscopy were corroborated by the SRB protein
staining assay. Table 4 shows the mean value for 4 replicate wells of each concentration of the
formulations used. The effect on cell death of the formulation B, J and T was dependent on the
concentration; 2.5x and 5x killing all the cells in the wells as shown in Figure 4. The value of
ICso was obtained by plotting the absorbance against the concentration as is shown in Figure 4.

The control, shown as the OD for concentration 0, was the mean of 24 replicate wells.

Table 4: Effect of formulations B, J and T on Pancl cells

CONCENTRATION B J T
OD OD OD

0 0.442 0.442 0.442
0.4 0.447 0.542 0.514
0.2 0.465 0.548 0.529
1 0.440 0.517 0.538
1.25 0.450 0.501 0.599
25 0.237 0.284 0.511
5 0.063 0.046 0.076

Effect of the formulations on Colorectal Cancer Cells (Caco2)

Caco?2 cells were seeded at a density of 20,000 cells/ml (day 1). The cells were treated
with 0.25x; 0.5x; 1x; 1.25x; 2.5x and 5x of the different formulations, on day 2 and day 4. Cells
were fixed at day 5. The formulation C at the concentrations tested did not have any effect on
Caco2 cell viability, after the treatment on day 5 the cells showed a confluent and healthy
monolayer (data not shown).

The SRB protein staining assay (Table 5) shows the mean value for 4 replicate wells of
each concentration of the formulations used, the effect on cell death of the formulation B, J and
T was dependent of the concentration: 2.5x and 5x killed all the cells in the wells as shown in
Figure 5. The lower concentration of these three formulations did not have effect on cell

viability, as can be observed the optical densities (OD) recorded were not significant different
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from the control group. The control was the mean of 24 replicate wells, at the time of the

fixation all the 24 wells of the control plate were completely confluent.

Table 5: Effect of formulations B, J and T on Caco? cells

CONC (1) B(1) J) T®@)
0 0.421 0.421 0.421
0.4 0.370 0.387 0.440
0.2 0.393 0.440 0.431
1 0.384 0.429 0.515
1.25 0.395 0.458 0.478
2.5 0.251 0.131 0.304
5 0.078 0.074 0.176
5 Treatments B, J and T have a toxic effect on all the cell types tested. The concentration

of formulations B, J and T that display an effect on cell viability were 2.5x and 5x. After

treatment cells display a rounded morphology, cell shrinkage and increased detachment.

Determination of ICsg of formulations
The ICs value for each formulation was obtained by plotting the absorbance against the
10  concentration. The ICsq of the different formulations was obtained for the cell lines: Caco2,
Pancl and OE33 when administrated twice in a week. The final ICso values (with

corresponding actual mg/ml concentrations) were used in the subsequent cell assays.

Table 6A: ICsy of formulations on Pancl

B (2.4x) J (2.5x) T (2.5x)
Trypsinogen (mg/ml) 0.031 0.0032 0.0032
Chymotrypsinogen (mg/ml) 0.031 0.0032 0.0032
Elastase (mg/ml) 0.0048 0.0075 —
15
Table 6B: ICsg of formulations on OE33 cells
B (2.4x) J (2.5x) T (2.5x)
Trypsinogen (mg/ml) 0.031 0.0032 0.0032
Chymotrypsinogen (mg/ml) 0.031 0.0032 0.0032
Elastase (mg/ml) 0.0048 0.0075 —
Table 6C: ICsy of formulations on Caco?2 cells
B (2.5x) J (2.4x) T (2.5x)
Trypsinogen (mg/ml) 0.032 0.0031 0.0032
Chymotrypsinogen (mg/ml) 0.032 0.0031 0.0032
Elastase (mg/ml) 0.005 0.0072 —
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Expression of cell-cell adhesion markers

Changes in expression of cell-cell adhesion markers B-catenin and E-cadherin were
investigated in Pancl, OE33 and Caco2 cells following treatment with the ICsy concentration of
formulations J and T.

Cells were treated with the ICsq concentration of the formulations. Cells were
harvested, washed three times with phosphate buffered saline PBS and fixed with 4%
paraformaldehyde in PBS for 30 minutes. Cells were washed three times with PBS and post
fixed with ice cold acetone/methanol (1:1) for 5 minutes at -20 °C. The cell were washed three
times in PBS and blocked in 2% blocking buffer solution for 1 hour at room temperature. Cells
were then incubated overnight in primary antibody diluted in blocking buffer solution at 4 °C.
Cells were washed three times in PBS and then incubated for 2 hours with secondary antibodies
in blocking buffer solution. Cells were washed three times in PBS and incubated 15 minutes in
1:1000 DAPI/PBS (to demonstrate nuclear staining) at room temperature. Coverslips were
mounted on slides with mounting media. Controls were performed with non-treated cells.

The indirect immunofluorescence staining was performed using monoclonal antibodies
raised to E-cadherin (Transduction Labs BD Biosciences Clone 36) and B-catenin
(Transduction Labs BD Biosciences Clone 14). The secondary antibody used is horse anti-
mouse fluorescein (Vector Labs F12000).

The increment of B-catenin and E-cadherin expression after treatment with the
formulations tested was quantified by measuring the fluorescence intensity of the samples
under the fluorescence microscopy, different fields of a same sample were measured and the

mean of the intensity collections is shown in Table 7.

Table 7: Mean of fluorescence intensity of cells treated with formulations J and T

Pancl Caco2 OE33
J T J T J T
E-cadherin 21.99 33.59 78.03 73.13 47.27 -
Control 12.92 10.02 10.59 1243 6.06 —
[B-catenin 32.92 42.92 64.20 67.05 34.62 —
Control 10.58 9.32 11.92 5.92 16.22 -

Summary
Pancl, Caco2 and OE33 cells when treated with 1Cs, concentration of formulations J
and T showed an increase in the intensity of the immunofluorescence when compared with non

treated cells. This correlates to an increase in f-catenin and E-cadherin expression on cancer
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cells compared with control cells, as shown in Figures 6 to 13. B-catenin and E-cadherin are

shown in green and nuclei are shown in blue.

Example 1: Enhanced Proenzyme Formulations

A study was undertaken to determine the effect of the proenzyme formulation
comprising trypsinogen (pT), chymotrypsinogen (pC) and a-amylase (A) (formulation referred
to as JBpl) on the growth of 24 cancer cell lines. Based on the IC50 and maximal inhibition
values generated in this initial study, three cell lines were to be selected for further
understanding the effects of the three individual components in JBpl on cancer cell growth.
The study applied the isobolographic method to understand the interaction between the three
components of IBpl: a-amylase, trypsinogen and chymotrypsinogen. Based on the results
obtained, an enhanced formulation (JBp1vP) was proposed and tested in isobolographic studies
with a second formulation comprising 2-deoxy-D-glucose (D), capsiate (C) and

methylselenocysteine (M).

Summary
The cell growth inhibitory properties of the proenzyme formulation JBp1 was studied in

a panel of 24 human cancer cell lines. IC50 values for the majority of the cell lines in this panel
were obtained. Based on the IC50 values and maximum growth inhibition, three cell lines, A-
549, HCT-15 and MIAPaCa-2 were selected for further combination studies using the
isobolographic method. The use of isobolograms allowed the study of the level of interaction
between the three individual components of JBpl: a-amylase, trypsinogen and
chymotrypsinogen. By studying the growth inhibition activity of the individual components in
combination with each other and mixtures of two components, an enhanced composition of the
JBpl formulation was identified and has been referred to as "JBp1vP". This enhanced
formulation was tested in combination assays against a second formulation comprising 2-
deoxy-D-glucose (D), capsiate (C) and methylselenocysteine (M), wherein the second
formulation being referred to as DCM and the combination of the first and second formulation
being referred to as JBplvP-DCM. The isobolographic analysis of the interaction between
JBplvP and DCM showed the potential to act synergistically, especially at low concentrations
of DCM (sce results for MIAPaCa-2 cell line in Figure 14 and Table 8).
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Table 8: Summary of the Isobolographic analysis for Chymotrypsinogen, Trypsinogen, a-
amylase and dual combinations in A-549, HCT-15 and MIAPaCa-2 cells

A-549
T C A TC TA CA JBpl1vP DCM
T WR NR -
C WR N NR
A NR N N
TC N
TA NR
CA -
JBplvP N
DCM N
HCT -15
T C A TC TA CA JBp1vP DCM
T N N NR
C N N N
A N N N
TC N
TA N
CA NR
JBplvP N
DCM N
MIAPaCa-2
T C A TC TA CA JBpl1vP DCM
T WR WR WR
C WR WR NR
A WR WR NR
TC NR
TA NR
CA WR
JBplvP NR
DCM NR
Legend: T: Trypsinogen
C: Chymotrypsinogen
5 A: g-amylase

TC: Chymotrypsinogen: Trypsinogen (6:1)
CA: Chymotrypsinogen:a-amylase (1:0.25)
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TA: Trypsinogen:a-amylase (1:0.25)

WR: Wide-range synergistic interaction (more than 7 g values below 1.0)
NR: Narrow-range synergistic interaction (3 to 7 g values below 1.0)

N: Non-synergistic interaction (less than 3 g values below 1.0)

Isobolographic Method

The dose-response relations of agents can be used to construct a model giving the
expected effect of a combination. The combination of drugs A and B shall be termed (da,db)
where da and db are doses of A and B. Effect is treated as a mathematical function, E(d,,dy). E
is sometimes expressed as a fractional effect, then the survival fraction is S: S=1-E. Finally,
Da and Db are doses of drugs A and B given separately, which produce an isoeffective response
with the combination. Isoboles (iso-effect curves) can be constructed based on the assumption
that there is no interaction between the drugs used in combination. The combination (d,, dp) is
represented by a point on a graph that has axes representing doses of the individual drugs. It is
expected that if the drugs do not interact, this point shall fall on a straight line (isobole)
connecting the two axes between the values representing doses (D, and Dy) isocffective with

the combination (da, db). The equation for the zero interaction isobole for two compounds is

£1i

When the drugs in the combination are isoeffective with the individual doses, the
isobole is a straight line. However, if the effect of the combination is larger than expected from
the individual dose-response curves, then smaller amounts of d, and/or d;, are needed to produce

an equipotent effect to D, and Dy, (both unchanged), thus

JRRNE MR R L 1 (5"1}

This ratio is also called g value and it used to determine the type of interaction. In this
case the calculated isobole is concave. Antagonism would produce effects to the opposite
direction; therefore the isobole representing this type of interaction would be convex.

In summary, g values can be:
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Materials and methods

Sterile flat-bottom 96-well cell culture plates were obtained from Becton-Dickinson
(North Ryde, NSW, Australia); RPMI 1640 and DMEM cell culture medium, FBS, GlutaMax,
10  Penicillin-streptomycin, sodium pyruvate, HEPES, HAM’s, FCS and DPBS were obtained from
Invitrogen Australia (Mt Waverley, VIC, Australia); Trypan Blue was obtained from Sigma-
Aldrich (Castle Hill, NSW, Australia); CellTiter-Blue® Cell Viability Assay was obtained from
Promega (Madison, WI, USA); SpectraMax Gemini XPS Fluorometer was obtained from
Molecular Devices (Sunnyvale, CA, USA).
15 All the cell lines used in these studies were of human origin and were sourced from the
American Type Culture Collection (ATCC) (Rockville, MD, USA).
The following Table 9 shows the growth conditions and initial cell seeding densities in
cells per well used in all IC50 determination and combination assays. The cells were cultured at
37°C in a humidified cell culture incubator supplied with 95% air/5% CO,.

20 Table 9: Growth conditions and seeding densities for IC50 study and combination assays

Cell line Tumour Type Cell culture medium Seeding density

COLO-205 Carcinoma, colorectal | RPMI+10% FCS+1% GlutaMax+ 2000
1%Pen/Strep

COLO-201 Carcinoma, colorectal | RPMI+10% FCS+1% GlutaMax+ 2500
1%Pen/Strep

HCT-116 Carcinoma, colorectal | RPMI+10% FCS+1% GlutaMax+ 2000
1%Pen/Strep
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Seedi ng {eKsPYy COLOAZOBc@an@nnonal RIBGHDP%EECat1% GlutaMax+ 4000
ovary, Malignant 1%Pen/Strep
Ascites
BT-474 Breast carcinoma RPMI+10% FCS+1% GlutaMax+ 5000
1%Pen/Strep
MDA -MB-231 | Breast DMEM+10%FCS+1% GlutaMax+ 5000
adenocarcinoma 1% Pen/Strep
MDA-MB-453 | Breast carcinoma RPMI+10% FCS+1% GlutaMax+ 5000
1%Pen/Strep
MDA-MB-468 | Breast RPMI+10% FCS+1% GlutaMax+ 4000
adenocarcinoma 1%Pen/Strep
A549 NSCLC RPMI+10% FCS+1% GlutaMax+ 3000
1%Pen/Strep
HOP-92 NSCLC, pleural RPMI+10% FCS+1% GlutaMax-+ 4000
effusion 1%Pen/Strep
NCI-H460 NSCLC, pleural RPMI+10% FCS+1% GlutaMax-+ 3000
effusion 1%Pen/Strep
NCI-H520 NSCLC, squamous | RPMI+10% FCS+1% GlutaMax+ 4000
cell carcinoma 1%Pen/Strep




RPM +10% FC S+1% G ut aMax+ 1% en/ Strep 2000 COLO 201 Carci nonm,

colorectal RPM +10% FC S+1% @ ut aMax+ 1% en/ Strep 2500 HCT-116 Carci nona,
col or ect aWORPMI0#143% FC S+1% G ut aMax+ 1%° en/ Strep 200@CTWD2010/001403

2011/ 047434PCT/ AU2010/ 001403 45 Cell line Tumour Type Cell culture nedium
Seedi ng density HCT-15 Carcinonma, colorectal RPM +10% FC S+1% G ut aMax+
1%en/ Strep 2000 HT-29 Adenocarci noma, col orectal RPM +10% FC S+1%

G ut aMax+ 1%Pen/ Strep 4000 BxPC- 3 Adenpcarci noma RPM +10% FC S+1% G ut aMax+
1%Pen/ Strep 4000 M APaCa-2 Carci noma M+-10%-CS+1% d ut aMax+ 1%

Pen/ St r epF1I% HEPESTI% NaPy

NCI-H596 NSCLC; RPMI+10% FCS+1% GlutaMax+ 3000
adenosquamous 1%Pen/Strep
carcinoma

NCI-H82 NSCLC RPMI+10% FCS+1% GlutaMax+ 5000

1%Pen/Strep

OE-21 Oesophagaeal RPMI+10% FCS+1% GlutaMax+ 5000
squamous 1%Pen/Strep

OE-33 Oesophagaeal RPMI+10% FCS+1% GlutaMax+ 5000
carcinoma 1%Pen/Strep

KYSE-30 Squamous cell RPMI+HAM’s F12 (1:1)+2% 4000
carcinoma FCS+% GlutaMax+1%Pen/Strep

Test articles and formulation

Test Article 1 was trypsinogen, which was supplied by Applichem (Darmstadt,
Germany). Test Article 2 was chymotrypsinogen, which was supplied by BBI Enzymes
5  (Gwent, UK). Test Article 3 was a-amylase, which was supplied by Annecis Ltd (Lancaster,
UK). Test Article 4 was 2-deoxyglucose, which was supplied by Sigma-Aldrich (Castle Hill,
NSW, Australia). Test Article 5 was capsiate, which was supplied by Propanc Pty Ltd. Test
Article 6 was methylselenocysteine, which was supplied by Sigma-Aldrich (Castle Hill, NSW,
Australia)

10 a-Amylase, trypsinogen and chymotrypsinogen were dissolved in phosphate buffered
saline (PBS) and used immediately or stored at 4°C for further use. The Test Article DCM is
composed of 2-deoxyglucose, capsiate and methylselenocysteine in a ratio of 1:1:0.0001. These
three components were mixed together at these ratios, resuspended in PBS and used

immediately after preparation.

15 Cell growth assays

For IC50 analyses, Test Articles were added to cells 24 hours post-seeding. Test

Article concentrations were tested in triplicates for each cell line. The CellTiter-Blue® Assay
was carried out on all plates 72 hours post addition of Test Articles.

For combination assays, two 96 well plates were seeded for each cell line and Test

20  Article combination, to allow for replication of each experiment. Test Articles were added to

cells 24 hours post-seeding according to the following pipetting scheme (cells within the range
A3:G11 contain the combination of both drugs at the concentrations given in column 2 and row
H.



4000 PANC-1 Epithelioid carci noma DVEMF10%-CS+1% G ut aMax+ 1% Pen/ Strep
3000 A2780 Ovary, adenocarci noma RPM +10% FC S+1% d ut aMax+ 1%Pen/ Strep
4000 OVCARO200MEr4s4 adenocar ci nona RPM +10% FC S+1% G urabyURo¥dPens St r ep
3000 SK-Ov-3 Adenocarci nona , ovary, Mlignant Ascites RPM +10% FC S+1%

G ut aMax+ 1% en/ Strep 4000 BT-474 Breast carcinoma RPM +10% FC S+1%

A ut aMax+ 1%en/ Strep 5000 MDA - MB- 231 Breast adenocarci nona DVEM+10%-CS+1%
G ut aMax+ 1% Pen/ Strep 5000 MDA- MB- 453, Breast carci noma RPM +10% FC S+1%

G ut aMax+ 1% en/ Strep 5000 MDA- MB-468 Breast adenocarci noma RPM +10% FC

+10 + 0,
St1% G Lijhgli\ﬁéal c%n/g%tr}étlsgng ?c?r cach compound in each cell line were decided based on the

calculated IC50 in a way that the IC50 for each drug fell within the concentration in the dilution
series. The CellTiter-Blue® Assay was carried out on all plates 72 hours post-addition of Test
Articles.

5 Following incubation of cells in Test Article-containing media, 10 pL of CellTiter-Blue®
was added to cach well and incubated with cells for up to 4 hours. Fluorescence was measured
using a Spectramax Gemini XPS Fluorometer. All data were recorded and entered into
Microsoft™ Excel spreadsheets for interpretation.

Data collected from CellTiter-Blue® assays were plotted as dose response curves for

10  IC50 determination, and as isobolograms to assess the type of interaction between Test Article
combinations. For IC50 determinations, growth inhibition was calculated and plotted against
compound concentration. In these plots, the X-axis (compound concentration) was represented
in a logarithmic scale. IC50 concentration was calculated as the half maximal (50%) inhibitory
concentration (IC) for each compound using GraphPad Prism version 5.0 for Mac OSX

15  (GraphPad Software, San Diego California, USA).

For combination studies, isobolographic analysis was performed using vivoPharm’s
proprietary analysis template. The isobolographic analysis provides a measure of the type of
interaction (i.e synergistic, additive or antagonistic) occurring between two compounds. One
parameter that defines the type of interaction is the g value. As described above, g values of

20  over 1.0 indicate an antagonistic interaction and g values below 1.0 indicate a synergistic
interaction. Each isobolographic assay results in 9 g values, one for each concentration of the
second compound in the combination (compound B in the analysis template). For this study, the
interactions between two compounds were categorized in three groups: wide-range synergistic
interactions which showed more than 7 g values below 1.0, narrow-range synergistic

25  interactions which resulted in 3 to 7 g values below 1.0 and non-synergistic interactions which
yielded less than 3 g values below 1.0. Table 5 shows the summary of all the interactions
analyzed in this study.

All procedures used in the performance of this study were carried out in accordance

with standard operating procedures.

30 Results
IC50 determination assays were performed for JBpl in 24 cancer cell lines. As seen in
Table 10, IC50 values were obtained for 15 of the cell lines (A2780, HOP-92, BxPc-3, HT-29,
KYSE-30, MIAPaCa-2, OE-33, A549, HCT-15, OE-21, NCI-H82, HCT-116, MDA-MB468,
NCI-H460 and BT474). The remaining cell lines showed maximum inhibition values or dose-

35  response curves that did not allow for the determination of IC50 values within the range of



4000 A549 NSCLC RPM +10% FC S+1% d ut aMax+ 1%Pen/ Strep 3000 HOP-92 NSCLC,
pl eural effusion RPM +10% FC S+1% d ut aMax+ 1%Pen/ Strep 4000 NCI - H460
NSCLC, plworali/eff3asi on RPM +10% FC S+1% G ut aVax+ 1% PemrCHATRP1030003
NCl - H520 NSCLC, squanous cell carci noma RPM +10% FC S+1% d ut aMax+ 1% en/
Strep 4000 WO 2011/ 047434PCT/ AU2010/ 001403 46 NCI - H596 NSCLC,
adenosquanous carci noma RPM +10% FC S+1% d ut aMax+ 1%Pen/ Strep 3000 NCI - H82
NSCLC RPM +10% FC S+1% d ut aMax+ 1%Pen/ Strep 5000 OE-21 Cesophagaeal
squanmous RPM +10% FC S+1% d ut aMax+ 1%en/ Strep 5000
concentrations of JBpl tested in this study. Table 10 shows the IC50 and maximum growth
inhibition values for all 24 cell lines in decreasing order of maximum growth inhibition.
Based on the IC50 and maximum inhibition values obtained for the 24 cell lines and the
suitability of each cell line for follow up animal studies, three cell lines were selected for
5  isobolographic studies. These cell lines, A-549, HCT-15 and MIAPaCa-2, are highlighted in

bold characters in Table 10.

Table 10: Summary of IC50 values for JBpl in 24 cell lines

Cell Line IC50 JBpl(mg/mL) Maximum Inhibition%
A2780 0.09 93.4
HOP-92 0.13 91.1
BxPc-3 0.16 90.7
HT-29 0.04 87.6
KYSE-30 0.03 86.2
MIAPaCa-2 0.08 85.0
OE-33 0.15 84.1
A549 0.15 83.9
HCT-15 0.08 82.3
OE-21 0.42 68.2
NCI-H8§2 0.06 66.9
HCT-116 0.14 62.4
MDA-MB468 0.10 62.3
COLO-205 - 61.7
NCI-H460 0.07 58.9
BT474 0.01 553
SK-OV-3 - 54.5
PANC-1 - 52.8
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combination with a second compound. Figures 15-17 show the isobolograms resulting from the

15  combination assays between a-amylase, trypsinogen and chymotrypsinogen in A-549, HCT-15
and MIAPaCa-2 cells.

As seen in Figure 15 and Table 8, trypsinogen and chymotrypsinogen showed
isobolographic results consistent with a wide-range of synergistic interaction in A-549 and
MIAPaCa-2 cells. In HCT-15 cells, the isobolographic profile was consistent with a non-

20  antagonistic interaction (the isobolographic line is located almost superimposed on the X-axis
and might not be clearly distinguishable in the figure). Based on the overall results of the
combination assays in the three selected cell lines, it was defined that the enhanced ratio of
trypsinogen and chymotrypsinogen in the formulation should be set to 6:1
(chymotrypsinogen:trypsinogen). This ratio is supported by: 1) higher concentrations of

25  chymotrypsinogen significantly improved the growth inhibitory effect, as reflected by very low
g values at 1 and 2 mg/mL of chymotrypsinogen in A-549 and MIAPaCa-2 cells.; and 2)
concentrations of trypsinogen above 0.25 mg/mL did not add additional inhibitory effects.
Therefore, the average of the top two concentrations of chymotrypsinogen (1.5 mg/mL) was
divided by the top concentration of trypsinogen (0.25 mg/mL) to obtain a ratio of 1.5 to 0.25 or

30  6:1.

Figure 16 shows the isobolograms for the interaction between trypsinogen and o-
amylase in A-549, HCT-15 and MIAPaCa-2 cells. The combination of these two compounds
resulted in synergistic interactions in A-549 and MIAPaCa-2 cells and a non-synergistic
interaction in HCT-15 cells (Table 8). The positive interaction was of the wide-range type in

35  MIAPaCa-2 cells and of the narrow-range type in A-549 cells. Given the range of responses



86.2 M APaCa-2 0.08 85.0 OE-33 0.15 84.1 A549 0.15 83.9 HCT-15 0.08 82.3
OE-21 0.42 68.2 NCI-H82 0.06 66.9 HCT-116 0. 14 62.4 MDA-MB468 0. 10 62.3
COLO 205 woRoin/iNGI34HAG0 0. 07 58.9 BT474 PCT/AU2010/001403

51

observed for this interaction in the three tested cell lines, these data were not used to determine
the ratio between these two components in the JBpl formulation.
Figure 17 shows the isobolograms for the interaction between chymotrypsinogen and o-
amylase in A-549, HCT-15 and MIAPaCa-2 cells. The combination of these two compounds
5  resulted in a synergistic interaction in MIAPaCa-2 cells and non-synergistic interactions in A-
549 and HCT-15 cells. Given the negative effect of a-amylase on the cell growth inhibitory
effects of chymotrypsinogen, it was decided to leave the ratio of this component to the other
two components of JBpl at the original concentration (1:0.25, chymotrypsinogen:a-amylase).
In summary, after the first round of combination assays, it was determined that the ratio
10  chymotrypsinogen:trypsinogen would be set at 6:1 and the ratios of chymotrypsinogen: a-
amylase and trypsinogen:a-amylase would be used at the original concentrations of 1:0.25.
For the second round of combination studies, the pair of compounds and the ratio
defined above were re-defined as the new test compounds as follows:
- Chymotrypsinogen: Trypsinogen (6:1) = TC
15 - Chymotrypsinogen:a-Amylase (1:0.25) = CA
- Trypsinogen:a-Amylase (1:0.25) =TA
IC50 determination assays were performed for these re-defined compounds in A-549,
HCT-15 and MIAPaCa-2 cells. Table 12 presents the dose-response curves and the calculated
IC50 values and maximum growth inhibition for the three compounds in the three selected cell
20  lines. IC50 values were obtained for TC and TA in all three cell lines. However, IC50 values

could not be found for CA within the range of concentrations tested.

Table 12: Summary of IC50 values and maximum growth inhibition for TC, TA and CA in A-
549, HCT-15 and MIAPaCa-2 cells.

25
IC50 values (mg/mL)
A-549 HCT-15 MIAPaCa-2
TC 0.61 0.28 0.33
TA 0.59 0.37 0.61

CA - - -

Maximum Inhibition (%)

A-549 HCT-15 MIAPaCa-2

TC 88.3 87.1 88.9




0.01 55.3 SK-Ov-3 54.5 PANG-1 52.8 WD 2011/047434PCT/ AU2010/ 001403 49
NCl -596 51.4 MDA-MB-231 47.5 COLO 201 36.3 NC-H520 34.0 MDA- MB-453
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i nteraction between conpounds requires the determ nation of the I C50 val ues
for those conponents prior to running the conbination assays. Therefore,

| C50 determ nation assays were perfornmed for the three individual
conponents of 5JBpl, nanely trypsi nogen, chynot rypsi nogen and a-anyl ase, in
the three selected cell lines A

TA 86.7 84.8 83.1

CA 51.3 31.3 339

Following the determination of IC50 values for TC, CA and TA, combination assays
were performed between these three components and the corresponding third component in the
JBpl formulation (i.c. TA versus chymotrypsinogen, CA versus trypsinogen and TC versus o-

5 amylase).

Figure 18 presents the isobolograms for the combination between TA and
chymotrypsinogen. The combination of these two compound resulted in synergistic interactions
in A-549 and MIAPaCa-2 cells and a non-synergistic interaction in HCT-15 cells.

Figure 19 presents the isobolograms for the combination between CA and trypsinogen.

10  The combination of these two compounds resulted in synergistic interactions in HCT-15 and
MIAPaCa-2 cells and a non-synergistic interaction in A-549 cells. Overall, the observed trend
pointed towards a positive interaction for these two components, consistent with the synergistic
interaction observed between chymotrypsinogen and trypsinogen. These results further justify
the 6:1 (chymotrypsinogen:trypsinogen) ratio selected based on previous results discussed.

15 Figure 20 presents the isobolograms for the interaction between TC and a-amylase. The
overall trend observed for this combination was consistent with non-synergistic interactions. To
further dissect this negative effect of a-amylase on the growth-inhibitory effects of TC, the
IC50 values for TC were extracted from the isobolographic analysis template and plotted
against the corresponding concentration of a-amylase. Values increased proportional to the

20  concentration of a-amylase for all three cell lines. These results suggest that the levels of o-
amylase in the JBpl formulation should be kept low in order to avoid potential antagonistic
effects with chymotrypsinogen and trypsinogen.

Table 8 above summarises all of the combination results for the individual and dual
components against each other.

25 Based on the combination studies described above, the ratios of chymotrypsinogen,
trypsinogen and a-amylase in the JBp1 formulation were defined as 6:1:0.25
(chymotrypsinogen:trypsinogen:a-amylase). This enhanced JBpl formulation was identified by
the suffix “vP” to differentiate it from the original JBp1 formulation.

IC50 values were determined for the enhanced formulation JBplvP and compared with

30  the values obtained for the original formulation JBpl. Table 13 presents the dose-response
curves, IC50 values and maximum growth inhibition for these two formulations in A-549,
HCT-15 and MIAPaCa-2 cells. As these results show, the enhanced JBp1vP formulation



549, HCT-15 and M APaCa-2. As seen in Table 11, trypsinogen showed | C50
val ues ranging fromO0.23 to 0.41 ng/nL in all three cell lines. a-anylase
and chynovoypsi/adegen di d not present | C50 val ues w t hi nPCIARaNgO14008
concentrations tested. 10 Table 11: Sunmary of |C50 val ues and maxi num
grow h inhibition for trypsinogen, chynotrypsi nogen and a-anyl ase in A-549,
HCT- 15 and M APaCa-2 cells. 1C50 values (ng/nL) A-549 HCT-15 M APaCa- 2
Trysi nogen 0.23 0.41 0.28 Chynotrypsi en a- anyl ase Maxi mum
Inhibition (%9 A-549 HCT-15 M APaCa- rysinogen 75.7 77.2 82.3
Chy ot ”1/) esézer{‘][g(g ﬁ‘)nwer2 ?CS% values than JBpl in A-549 and HCT-15 cells and a similar IC50 value in
MIAPaCa-2 cells. Importantly, JBp1vP showed higher maximum growth inhibition values than

JBpl in all three cell lines.

5  Table 13: Summary of IC50 values and maximum growth inhibition for JBp1, JBp vP and DCM
in A-549, HCT-15 and MIAPaCa-2 cells.

IC50 values (mg/mL)
A-549 HCT-15 MIAPaCa-2
JBpl 0.51 - 0.30
IJBplvP 0.33 0.36 0.37
DCM 1.5 0.4 0.15

Maximum Inhibition (%)

A-549 HCT-15 MIAPaCa-2
IBpl 65.4 35.2 81.0
IJBplvP 82.5 75.1 90.2
DCM 92.8 92.9 94.2

JBplvP was examined for its ability to inhibit cell growth in combination with the test
10  compound DCM. Prior to the combination assays, the IC50 of DCM was determined in A-549,
HCT-15 and MIAPaCa-2 cells. As seen in Tables 8 and 13, DCM showed 1C50 values in the
range of 0.15 to 1.5 mg/mL and maximum growth inhibition values of over 92 % for all three
cell lines.
Figure 14 shows the isobolograms for the combination between JBplvP and DCM. The
15  isobolographic analysis showed that the interaction between these two components in A-549
and HCT-15 cells was non-synergistic. In MIAPaCa-2 cells, the combination of JBp1vP and
DCM resulted in a narrow-range synergistic interaction, specifically at lower concentrations of
DCM. The g values for this combination study were well below 1.0 for the lowest two
concentrations of DCM.
20 In view that it was understood that M may provide an atagonistic effect on JBpl1, these

results unexpectedly showed that DCM is effective in combination with JBpl.
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mg/kg, respectively. DCM consisted of 2-Deoxyglucose,

Capsiate and Methylselenocysteine at 30.55 mg/kg, 29.12 mg/kg, 0.003 mg/kg, respectively.
The mice in each group received daily treatment (Day 0 to 4) with either Vehicle

Control (NMP:PEG300 (1:9, v/v), p.o., 5 mL/kg), JBpl (i.p., in a dosing volume of 10 mL/kg),

30  JBpl-DCM (i.p., in a dosing volume of 10 mL/kg) or Sorafenib (60 mg/kg, p.o., in a dosing
volume of 5 mL/kg). Vehicle Control was administered to two groups, one of which was
implanted with AngioChambers™ loaded without bFGF (Baseline Control), the other
implanted with AngioChambers™ with bFGF (Induction Control). The compound treatment

groups were implanted with AngioChambers™ loaded with bFGF.
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CA the study. Treatment with JBpl-DCM and Sorafenib, which is an effective angiogenic drug
15  comparator, significantly reduced angiogenesis compared with JBpl monotherapy. There was

no significant difference in anti-angiogenic activity between JBp1-DCM and Sorafenib.

Therefore, in this model, both JBpl and JBp1-DCM were cfficacious in inhibition of fibrous

capsule formation. The addition of DCM to the JBpl formulation resulted in an enhanced

inhibition compared to JBp1 alone. The treatment of JBpl-DCM was as cffective as Sorafenib

20  in this model.

Materials and Methods
Heparin, NMP, PBS and PEG300 were obtained from Sigma-Aldrich (Castle Hill, NSW,
Australia). 0.22 uM Acrodisc filters were obtained from Pall Corporation (Sydney, NSW,
Australia). Recombinant human bFGF was obtained from Shenandoah Biotechnology
25  (Warwick, PA, USA). AngioChambers™ were supplied by Angst + Pfister AG (Stuttgart,
Germany). Agarose was supplied by Omnigel Lo.M (Edwards Instruments Co., NSW,
Australia).

The test system involved 50 female FvB mice, with 5 study groups of 10 mice per group
(2 control and 3 treatment groups). Standard conditions and regimes were used for animal
30  management.
Porous tissue chambers (AngioChambers™) made of perfluoro-alkoxy-Teflon
(Teflon®-PFA, 21 mm x 8§ mm diameter, 550 uL volume), perforated with 80 regularly spaced
0.8 mm holes were used. Both ends were sealed with removable caps of the same material.

Chambers were filled under sterile conditions with 0.8% agarose containing 20 IU/mL heparin,
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Sorafenib was the reference compound and was supplied as 315 mg tablets containing
15 200 mg active Sorafenib. Tablets were crushed and dissolved in NMP to formulate stock
solution of active Sorafenib, which was diluted with PEG300 to achieve the required dose
concentration with a final NMP:PEG300 ratio of 1:9.

Ten mice were randomly selected and implanted with Chambers without bFGF. Forty

mice which were implanted with Chambers containing bFGF were randomised by body weight
20  into four treatment groups of 10 mice on Day 0 of the study. Treatments began on Day 0

(2 hours after the mice had recovered from surgery) and were continued for five consecutive

days (Day 0 to 4).

The Vehicle Control (NMP:PEG300 (1:9 v/v)) (Groups | and 2) and Sorafenib

(60 mg/kg; Group 5) were administered orally (p.o.) in a dosing volume of 5 mL/kg.

25 JBpl (trypsinogen, chymotrypsinogen and a-Amylase at 0.13 mg/kg, 0.78 mg/kg and
0.03 mg/kg, respectively) was administered alone (Group 3) and in combination with DCM (2-
Deoxyglucose, Capsiate and Methylselenocysteine at 30.55 mg/kg, 29.12 mg/kg, 0.003 mg/kg,
respectively) (Group 4). Both were administered by intraperitoneal injection (i.p.) in a dosing
volume of 10 mL/kg. When JBpl and DCM were administered in combination all six

30  compounds were formulated and administered together in the one injection.

Each animal’s body weight was measured immediately prior to dosing. The volume of
dosing solution administered to each animal was calculated and adjusted based on individual
body weight.

Animals were treated according to the above schedule, beginning 2 hours after the mice

35  recovered from surgery to implant the AngioChamber™ on Study Day 0. AngioChambers™
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HCT- 15 Whfh@(Raction was assessed using a pro-forma clinical score sheet listing symptoms and an
accompanying score (guide given in Appendix 2). The combination of symptoms observed and
10  resultant summed score determined the course of action to be taken with regard to the animal's
welfare.
Angiogenesis inhibition by Test Articles (%) was calculated using the following
formula:
% Inhibition = [(A-B)/(A-C) x 100]
15  where A is the mean capsule weight from mice with implanted AngioChambers™ containing
growth factor and treated with Vehicle Control (Group 2),
B is the mean capsule weight from mice with implanted AngioChambers™ containing growth
factor and treated with Test Article (Groups 3-5),
and C is the mean capsule weight from mice with implanted AngioChambers™ without growth
20  factor and treated with Vehicle Control (Group 1).
All statistical calculations were performed using SigmaStat 3.0 (SPSS Australasia,
North Sydney, NSW, Australia). A paired t-test was used to determine the significance in body
weight change within a treatment group between Day 0 and the termination day of the study.
Where the data did not pass the Normality Test, the Wilcoxon Signed Rank Sum Test was
25  performed. The goal of the remaining statistical analyses was to show that the reference
compound, Sorafenib and the Test Articles inhibited the induction of the fibrous capsule by
bFGF significantly. Significant induction of the fibrous capsule formation by bFGF is
considered to be essential to accept the study results. A One-Way Analysis of Variance
(ANOVA) was performed on the capsule weight data at the end of the study. Where significant
30 differences were found, All Pairwise Multiple Comparison and Multiple Comparison versus
Control Group Procedures (Holm-Sidak Method) were performed. A p value of less than 0.05
was considered significant.
All procedures used in the performance of this study were carried out in accordance

with vivoPharm’s Standard Operating Procedures, with particular reference to
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25 As all treatment groups had bFGF loaded into the chamber, all comparisons to the

Vehicle Control group discussed hereafter refer to the Induction Control, Group 2 (with bFGF
loaded in the chamber).
Figure 21 shows results of testing for Groups 1-5. Group 1 is Vehicle Control
(NMP:PEG300 (1:9, v/v)) without bFGF. Group 2 is Vehicle Control (NMP:PEG300 (1:9,
30  v/v)), with bFGF. Group 3 is JBp1*, with bFGF. Group 4 is JBpl-DCM*, with bFGF. Group 5
is Sorafenib, 60 mg/kg, with bFGF. Reference symbol “a” means significantly different to
Induction Control (Vehicle Control with bFGF (Group 2)) (p<0.05: One Way ANOVA).
Reference symbol “b” means significantly different to JBpl monotherapy (with bFGF) (Group
3) (p<0.05: One Way ANOVA). All treatments were administered once daily for 5 days (Day 0
35  -4).
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Summary
30 The cell growth inhibitory properties of these proenzyme formulations were studied.

Based on the IC50 values and maximum growth inhibition, three cell lines, A-549, HCT-15 and
MIAPaCa-2 were selected for the combination studies using the isobolographic method. The
usc of isobolograms allowed the study of the level of interaction between the three individual

components and JBplvP. By studying the growth inhibition activity of the individual



with or without 4 jug/nmL bFGF. The agarose solution was maintai ned at 37C
before filling the chanbers. For chanber inplantation, mce were

anaest hetweediins743gof | uorane i nhal ation. A small incisi @aTdR0r0a0d608n t he
centre dorsal skin of each nobuse and the chanber was inserted

5subcut aneously and pl aced between the shoul der bl ades. The wound was
closed with two 1.4 nmwound clips (Mchel dip). Test Conpounds and
Formul ati ons The vehicle control, was NMP: PEG300 (1:9 v/v). JpBl was
test article 1 and consisted of trypsinogen, chynotrypsinogen and

a- Anyl ase, adm nistered.at 0.13 ng/k 0.78 no/k 00, 03 no/ kg,
oSpact LoBPPTIORENEE U vk Ficbiones hir BonEroy Qulor B Bl e ase,
Cap3|atémanmnkhshykséﬁﬁﬁhdy@hexﬂmmaﬁﬂﬁ@eEﬂmngﬁkgmuﬂ&um@angmkgnuDF@G&sng/kg,
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st ocks viesPectivelveth Hatd Storlds approprlate conblnatlons Sorafenlb was the

ref epence conpound and was supplied as 315 ng tablets containing 15 200 ny

active r af e cr sh and di lved. in NVP to formul ate
Fock sdrammnd e SuhE o At Pr et MhepeCaoo 1o
achievehﬂhbybéqmmwsmumose concentration with a final NVP: PEG300 ratio of

1:9. % %s%ﬁ&tdk&?%&m%‘tﬁ&&@&t éﬁgfdn'ﬁﬁiaﬁ@ﬂ &Qnﬁi‘i fify Chamber s
wi t hout bFGE. ¥ m ce were i ers cont ai ni ng bFG-

ver e raﬁl&&m@&m@gﬁ %M)Wélﬂ rﬁeoml&*&% Wé%x %@Hf-‘dgwed tvelograPiy mi ce on
Day10 Oﬁmimﬁusmu¢¥Mthﬁahﬂaﬁﬁﬁmﬂﬁgﬁﬁn®m$BaMn@nkﬁwhOurS after the mce had
recovered fromsurgery) and were continued for five consecutive days (Day O
to 4). SummaryThe Vehicle Control (NWP:PEG300 (1:9 v/v)) (Goups 1 and 2)
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adnlnlsmemhmmm@lmdﬂﬁraﬁmdmi was cal cul ated and adj usted based on |nd|V|duaI
body,wei ght. Animal s were treated according to the above
schedul e, beginning 2 hours after the mce 35 recovered fromsurgery to

i npl ant the Angi oChanber TM on Study Day 0. Angi oChanbersTM WO

2011/ 047434PCT/ AU2010/ 001403 57 were excised fromall mce post-nortem on
the termnation day (Day 5). The vascul arised fibrous capsul e that had
fornmed around each chanber was carefully renoved and the wet weight
recorded i nmmedi ately. Treatnment of any aninmal would cease if its body

wei ght dropped to bel ow 85% of that 5on entry into the study. If this
occurred, body wei ght nmeasurenments would continue for a short period. If no
gain in body weight was neasured, the animal would be culled. Animls would
al so be culled if severe adverse reaction to the treatnent was observed.
The extent of the adverse reaction was assessed using a pro-forma clinical
score sheet listing synptons and an acconpanyi ng score (guide given in
Appendi x 2). The conbi nati on of synptons observed and 10resul tant sumred
score determ ned the course of action to be taken with regard to the
animal's wel fare. Angi ogenesi s inhibition by Test Articles (% was

cal cul ated using the followng fornula: % Inhibition = [(A-B)/(A-C x 1001



15 where A is the nean capsule weight frommce with inplanted

Angi oChanber sTM containing growh factor and treated with Vehicle Control
(G oup 2)WORoi14r43@¢ nean capsul e weight fromm ce wth Peplaandedo1403

Angi oChanber sTM cont ai ning growh factor and treated with Test Article

(G oups 3-5), and Cis the nean capsule weight frommce with
i npl ant ed Angi oChanber sTM wi t hout growth 20factor and treated with Vehicle
Control (Goup 1). Al statistic al cul ati ons were perforned using

c
SigmaStat 3.0 (SPSS Austral asi a, Nortﬂéjsydney, NSW Australia). A paired
t-test wgsapged to determne the significance in body wei ght change within
a treatnent group between Day 0 and the term nation day of the study. Wuere
the data did not pass the Normality Test, the WI coxon Signed Rank Sum Test
was 25p rforgﬁgﬁ The goal of the renaini n% statistical anal yses was to show
that the ref 883"88‘%‘6 EHBPOSEENLPBIRFIH NG AR IS ROSEZYRG 128NV ed t he
i nduct i die @inpoki@oh bbing ugpabkpd pteidyg b FGRi-Singhorfal egmodch.forSrgnng comet
i ndugt i : i : [ ' [dered to be
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Conpari son ?nd Mul ti pl e Conparison versus Control G oup Procedures
(Hol m SPSYR™4YEt hod) were performed. A p val ue of |ess than 0.05 was
consi dered significant. Al'l procedures used in the performance of this
study were capf hﬁﬂm@b@uﬁbﬁ BRP O EANEE 13t 1 v&h'e%éﬂﬂ%jofﬂtéas@f@@ﬁlﬂfnﬁ% joperating
Procedures, w't 52}5“ cular reference to WD 2011/047434PCT/"AU2010/ 001403

58 SOP MYQPneges 3T ChyiBPanogiiocedur es for Angi ogenesis Studi es". The
Standard Operating Procedures are maintained on-file at vivoPharnm s secure

facilities. .10 Al m J L@l sented with
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Vehi cl e clognetraisinpggt tiylsmegen i ths rangewd sethisemdi ldedd- on Day 1 of the study,

| i keby due to conplications of surgery. One nouse treated with Vehicle
Control (w thout, bFG-, .Goup 1)..had.the hind right | dhered t o abdom nal
Fur on oy 410 RSy SRRSO sl et BR veEefRaT 0. Moce i n al)
groups Icbghotogpdinogei: gyisinoguediiathelryngealf bawicagStlhe 7dnset  of treat nment,

| i kely 10due to the surgical procedure. Mce treated with Vehicle Control
(with bEGF;, Group 2) JBpl (Goup 3) and JBpl-DCM (G oup 4) steadily

recover d boa”yeﬁﬁqr@ﬁeeuav%ércomﬁesl heli g dlesstn e Wefeht reioofudy, with no

si gnof i eanhotr@sioén: tigRMoBEdY vl ght on the term nation day. Body weight
did not recover in mce treated with Vehicle Control (w thout bFGF, G oup
1) and Sorafenib (Goup 5), with both groups having significant body wei ght
| oss (5.65% 1Fhadhdmeoguticdspmpbiiven ghangtone ef eiimatli tord, wherehethe saliehyum The
vet wei gBhpQindif'e cdhPERdDrE8RSHA ol BorRiular i |y driven by the extent of

angi ogenesi s i nduced by the bFGF captured in the Angi oChanbersTM and
subsequently by stinmulation of endogenous VEG-. A gmall or light fibrous
capsule correlates with a snmall degree of bl ood vegsel fornmation wthin,
and hence higher inhibition gt _angiggenesis by a pmrticular treatment. 20In
this study, fibrous capsule formation of the ex& sed eapsul es was
significantly greater in the Vehicle Control group wth bFG- | oaded in the
chafber (Group 2, Induction Cofftt6') than in the \Bfi'cl e Control group

Wi t hout obk@Rarhpecheidaliyndcoerititde sditathtrest, (WGewoip 1, Basel ine Control) (Figure

21) indicati t, hEGE - L gni fAGal SHi t capsul e
f ormati on. Zgggm; { aI?regim lﬁgﬁ%ﬁ&%ﬂ%ég@ﬁ%ﬁggg (Plg’a gﬁn?&%}g gﬁ%ﬁggﬁ oall
conpar i $ondkylgnd hecalkayb vdersimbr-oikyd pedip2 diksevisseeptipaplbysubstitutedveath Q-3 t he
Izgduct i @ﬁbsﬁmlhfs@ﬂlde%oa@u@y ?ele{c‘]gﬁdtﬁbrbﬁgﬁgért?@gﬂdNHﬂ -Cl®) arhate)-ORs; F: gure
ows results testiln 0 oOuUpPsS Jd=9. P e (0}
(N pEca00 18 Ry 5 Pl Blenif 88 Bt 15 PRl LT FTOPORS
( N\VP: PE@@QH((}’l_aIQi, Cy-1palkenyl, wherein Cyj,alkyl and C,_jpalkenyl are optionally interrupted with
one or more groups sclected from -NH-, -N(C;4alkyl)-, -NH(CO)-, -C(O)-, -C(O)O-, -O- and -



30 v/v)), with bFG-. Goup 3 is JBpl*, with bFG-. Goup 4 is JBpl - DCw,
wth bFGF. Goup 5 is Sorafenib, 60 ng/kg, with bFG-. Reference synbol "a"
means si gmof2ocizmar4dy different to I nduction Control (VehipclratZortoooio3w t h
bFGF (Group 2)) (p<0.05: One Wy ANOVA). Reference synbol "b" neans
significantly different to JBpl nonot herapy (with bFGF) (G oup 3) (p<0.05:
One Wy ANOVA). All treatnents were adm nistered once daily for 5 days (Day
0 35-4). WD 2011/047434PCT/ AU2010/ 001%03 59 Treatment with JBpl,
JBpl - DCM and Sorafenib (G oups 3, 4 and 5, respectively) resulted in a

(aoup 3 rREC Tt oot BT Rt F L GAde. WPt POTRRGHY B ED1L)
Tr eat nehtlogert, INHBpDECN aatkyBeC @b)ex, bC(W@WHy vp@) O R NG, 4alegpld - N(Celayyl),,
gl) gnl fi Qé@%%ﬁ%‘%@;’@ﬁlgﬁgﬁ% ’eéfg,gﬁ)hl%eéylggwﬁgﬁggw th JBpl nonot herapy (G oup

[ arvest rommce tr with JBpl al one (G oup 3)
had nore fre&hprcaols issclesied Spmadibelkiash cydealkylispd exclesdisanl e and t he
chanber than those treated with JBpl-DCM (Group 4). The fibrous capsul e

around the nmbers harvested fromm ce treated_ w th JBpl G o 4) were
more 11« RAnPEF RS PR POUHTEY & E0 PORTTRE W Eherm D R

10G oup sdlectedifrom H.¢3¥pend Cuelllgy).. Concl usi on The in vivo

anti -angi ogenic efficacy of intraperitoneal treatnent with JBpl
(trypsinogen_(0.13 ng/ kg), chymotrypsi.nogen (0.78 ng/kg) and a- Anyl ase
(0.03 ng/ kg) ¥ ,‘*6 ROAFMAFLTiEH cqmapBien %fﬂialmrﬁg %rcﬁ%mﬂawhsmﬁz Hdpeanre cach

(2- Deoxyglepenisaty Sl:chd fam KgDH £ripsh adliey {ENHLH-0gO ). 15and

Met hyl sel enocyst ei ne (0.003 ng/kg)) was investigated in fermale FvB mce

usi ng vi voPharm s Angi oChanber TM assay. The effect of the Test Articles was
conpar ed- wi t Ahe hkarmgecugical epmpeiden efomgonndf cl@osdftersi whesm thgsdtenium. 0. ). In
this Stuempaldd it FReyIBRhScykRKlok 8 PharhadbdRhily £RB5talhlBBdIPIhElON Of o
bFGF-i nduced angi ogéenesi s ‘conpared with the 1 nduction Control, as indicated
by the capsule wet weights on 20the term nation day of the study. Both the
ref @b end@. coffpopimdmaSoriadlenmppsitodoftdng oao nbélmatsi lan SovhdBm the vidihdid

signifi %@1?%&}{1 riggggrﬁﬁoﬁﬂg)ifgg%qggpi conpared with JBpl nonot herapy. JBpl DCM
has t herefore been shown to be efficacious in reducing angi ogenesi s.
Exanmple 3: In Vitro Study of Proenzyme Fornul ati ons A study was undertaken

to determine the effect of the pro%ﬁz:;l}&rml ation 25 conprising
trypsi nogen (pT), chynotrypsi nogen (gCN @and a-anyl ase (A) (fornul ation
referred to as JBplvP) with active ag \Fi‘Of nmet hyl sel enocysteine (M,
capsiate (C) or 2-deoxyglucose (D). The study applied the isobol ographic
met hod to understand the interactiomp,hghween these conponents. Summary
30The cell growth inhibi tor;i propertjies of these proenzyne formnul ations
ver e st 98 ebrrmagaligalbracestallesndt hereele Wheist: maxi mum growt h i nhibition, three
cel 5 0lines, Ry248R; ﬂ%afkﬁn&ép&n@dnﬂ?@ﬁﬁct@d ﬁﬂﬂﬁd{i@ﬂ@?ﬂg d(gl)}ln(hez_@;n{yﬂ),:clif(azti gn
st udi es LN S r c 0 e of isobol ograns all owe
he st ud RORYSHE SCaGaR RRE AR G R AR LA

YAKo) ' He three individual
conponent s aRd auBR4vP caddyindapgaanty selprsedpironth GiniloiltGormlisayi andtGe- of t he
i -”f"h"i dgﬁlky?%%&%%{ﬁé@ﬂ%ﬂﬁg[ /o%_%%ﬁi%%(a%@%a&@n pgmgﬁ?ﬁaﬂyinﬂe&mt_ i wakion
W eac ot her an as m ure \Y n or S were
ent © 1 PBEo! s S aguEetst et NAREBE T AR Bhs R B ur es
22-28, \GHOWD-, PEEV, SB(SHNR -0 NRGCEHANR, andibpytiinsll§ eubsdBpiwRte®d i ndi vi dual |y
M C an . i j - | S\arid . 1l ;- r dy of
For mut at i ulcER BRELAEy scldd ot BBl b BUATE, fiud, (R LAGTOREY )
study waS(OREENCGkEYDI. TUE erMhme -CARHOPFEEDOb. -6(PooRipaaly SHOBHES | si ng
et hyl selaparyséionslly Mos@o@d 2ycleaxksgl uedsRiohd)y subktButsl udy: ;appl i ed the

i sobol ographi ¢ 10nmethod to, pnderstand the interactjop between the
conponent s. g@m@s 18 ectod Hom a[ikytl, arl'lkenyt| cycloaﬁl?yl, cycioaﬂ(en}?l, ﬂ?ls selecr:][ec? From
30 H, Cisalkyl; and R; and R4 may be joined to form an optionally substituted unsaturated or

saturated ring having from 3 to 8 carbon atoms in the ring including from 0 to 3 heteroatoms

selected from O, S and N.



The cell growth inhibitory properties of these proenzyne formnul ati ons were
studi ed. Based on the |1 C50 val ues and maxi num growt h inhibition, three cell
| i nes, A-WO20114ET4315 and M APaCa-2 were sel ected for theCctathmwanios st udy
usi ng the isobol ographic nethod. The use 15of isobolograns allowed the
study of the level of interaction between these two conponents. By studying
the growmh inhibition activity of the individual conponents and in
conmbi nation with each other, an enhanc formul ati on was identified. The
results of the enhanced fornulation is shown in Figure 25, which provides
an i sobol ographic analysis for the Mand D conbination in HCT-15 cells. 20
WO 2011/ 047434PCT/ AU2010/ 001403 61 CLAIMS: 1. A pharmaceutical conposition
conpri silhg aTpe pheaamsecuprdenmpoeti@and daimaldX iwhercagent , t he conpositi on bei ng
capabl e of PROYhAIRDgte BadFthidchdihil \G0ALI ARRTARKAC)ATn ERAHL NY cancer,

S

S5wherein the pr t ease pr yrre I east one of

e
trypsi nogen Eaé sehyied thgr ﬁw@h}’l anaalkey] aed Cymalkyent whaeig dheeeredlkyly om at
| east oms. @fkeﬁyl&ﬂh@%dzlﬂ%yﬁﬂn@r@lb@donaﬂ \iBirhhted otk ORPOLKErcanslipd selyétepframm C

ohar masebRc N MBSt orc P b@ﬁ’%@@r% IS e R e 1 o
trypsi n@ggéhNaacﬁndhynmaﬂyp@bsnwg@intBO “Bhrebysiamtrdodapendsally sdegabiremon of claim
1 or cl %rag@n Nﬁgr@rﬁ (tjlhﬁlk‘f@' ot d}ﬁtcgy)@‘m,cf@(@% YRE| PAGHI, tmcrr%ﬁagrgzen i's

in the r et ween har maceut’i ¢ conposi tion
of claifn 2%@&%)QH¢ Hés)wérpaﬁ@ﬂ#rawb%lﬂ&rd @W%?B%YJ;P;BEIP%]Q@H Str%%. nogen is in
thel@anggcloilkeb@l wekdptiondllyt swbstitdted afyl; ahde phar maceuti cal conpositi on of
claim4, whe e| the weight ratio of 20chynotrypsi nogen:trypsinogen is 6: 1.
6. The phar maé snlflr cal conposition of any one of clains 1 to 5, wherein the
sel eni um conmpound is a conpound of Fornmula | or Fornmula I1: 2 5Formul a

| Fornmul @211 gqhe ﬁhﬁﬂﬁééﬁ%ﬁ%in%ddm SCIARt A1t 1l WRGERA:is VRKRI flom -

R1 and p ntly om H, ) C(0) OH,
-C(0)-0 43@ @T&@Qg ﬁlﬁ@?elfi (JFII@%V{ ﬁ&/ﬁ&)ecﬁldzﬁ‘ylﬂgﬁﬁkﬁ(gﬁ% Coal kenyl are

opt i bnaljajkesyibsid Cutdklylvd4HOPC 8lklyst i t uent s i ndependent |y sel ected from

hal ogen, OH, -NH2 -C(0) OH, C(O) OR5; 30 R2 and R4 are each independently

sel ected from H, -C(Q)H, -C(0)0OH, - g0R5 C _i2al kyl and

C2_12al Kényl T m@r@ﬁrﬁuepaluczﬁlpwvmmf&nwnqz ¢lriamyll tod 2 ewbsgein shay qnytloid

interr urabmgowdtlbs@memomﬁlﬁmgé abRslySEhRES 6B - etk ynzyl (ENEGhethhalekyl ) -

-NH(C0) -, - Cét )-, -C(0)0-, -0- and - WO 2011/ 047434PCT/ AU2010/ 001403 62

C( NH2) I—I-neffefﬁo * and optionally substituted with 0-3 substituents

i ndependently sel ected from hal ogen, -NH2, -OH, -C _4al kyl, -C(0)0H,

-C(0) H, 12C(O)rnf Fﬁ)rmawugbal%@hl@ﬂlﬂ&!l of 4}19911;:_6%151)&%)1% 13 %ijgl}lkhe%l?r)(glde

cycl oal kyl , cyc Ikenyl and aryl; and
hydrolasé 1s a-amylase.

15. The pharmaceutical composition of any one of claims 1 to 14, wherein the cytoplasmic

25  glycolysis reduction agent is 2-deoxy-D-glucose.

16.  The pharmaceutical composition of any one of claims 1 to 15, wherein the active agent
is selected from at least one of the group consisting of methylselenocysteine, capsiate, o-
amylase, and 2-deoxy-D-glucose.

30
17. The pharmaceutical composition of claim 16, wherein the active agent consists of

methylsclenocysteine, capsiate, a-amylase and 2-deoxy-D-glucose.

18. A pharmaceutical composition comprising a first and a second protease proenzyme

35  capable of activation at or near a surface of a tumour cell to enhance cell-to-cell adhesion of



wherein R5 is selected fromal kyl, al kenyl, cycloal kyl and cycl oal kenyl. 5
7. The pharmaceutical conposition of claim®6, wherein RL and R3 are each

i ndependewOlzgtiggliset ed fromH OH and C _4al kyl. 8. TheCpharosaaeutoscal
conposition of claim6 or claim7, wherein R2 and R4 are each

10i ndependently selected fromH OH and -C _6al kyl -C(NH2)H C(0)OH. 9. The
phar maceuti cal conposition of any one of clains 1 to 8, wherein the

sel eni um compound i s net hyl sel enocyst eé4ne or a pharmaceutically acceptable
salt thereof. 1510. The pharnaceutical ctonposition of any one of clains 1 to
9, wherein the vapilloid. co und is.a conpound of Formula Il.]. R1\. R3

For mul a HT9UrGFIS, S PRREWN CAPPgUsle sy AETee QT E%ﬁarpQB‘P,SISvﬁhé'FréP‘Fﬁ“OQORl
and R2 ar eneacdredogdeipendaemntih yhesfaktgabdeescfpromziine HhyGHBpsikggon bhd BE2 6al kyl ,

0C2_ 6 é%iig - IIEHE’ | nd N(C 1 6 alkyl)2; R3
and R4 g%ééﬁgﬁ%ﬁ é;r_l‘ﬁré)pe eﬁ%ﬁéﬁ%ne gc’tagglﬁgr%%?ﬁrgtg 01£EIOaI kyl, C2_20al kenyl and
C2_ 20 &hyweiyypsingayEynsinogen isjin thgapnagiof betweomdil ke fyll and C2_20al kynyl , are
optignally interrupted with one or nore groups selected from -NR6-,

-NH( Q0) -, - - -C(0).0-, -0-,. .- R6R6)H .2 5C(0)0-,. -C(S).-, -C(S)NR6-
and - NRB2Q( g@%‘uﬂ%%rmé‘cﬂ(ﬁ%‘}%t"?@ﬁ%ilﬁl?“cétlt\lfﬂaéﬁ%uWEE“Uﬁ"ﬁ 5ieht ?ﬁgé%i tuents

i ndependbymétyypsmbogat: eybsfnogen kam thgemge-oNbtweeObi]l to Til. 4al kyl , - C(0) OH,
-C(0)OR5, -C(0)H, -N(G _4alkyl)H, -N(Cl_4alkyl)2, -C(NH2)H C(0)0H, -C(S)-,
optionally substjtuted cycloal kyl, optionally substituted cycl oal kenyl and
opt i onalPy s(EB%Ph%trﬁl%f‘dma%lfpfnpaﬂﬁowm&%mnl9RWhFr§mstB? WER Hraflpaﬁ al kyl ,

al keayl cheyetrgainkydn: trgystlogad kenyl ; R6 is sel ected from 30H, C _6al kyl; and
R3 and R4 may be joined to forman optionally substituted unsaturated or
saturated ring having from3 to 8 carbon atons in the ring including from?O
to 3 hetZér oailbashaswhecttied compmiton of aas@niof clyimsJG1e 2OaviEzapdir/ AU2010/ 001403
63 11. T@ﬁaﬁﬁ@émgedémpgﬁho&amelswnhcgg'ﬁemn schigd BychOas URRERI iy Bhe 3NEaii 1ar e
each i ndeﬁandently selected fromOH, C(0)H and OCH3; R3 is selected fromH,
G _20al I@ ,» C2_20al kenyl and C2_20al kynyl, wherein the C _20al kyl

5C2120al kenyl and C2_20al kynyl, are optionally interrupted with one or nore

gr oups | ec - RS CRpS ) =, == Qs
TCNRORBT &8{%@%’%@3@%&*@%@%“%&%%%Pd S g e eachcopaly |
subst i t ¢f Bduging itecdludaisstyipiia fisoyrsalky shastt thy fiss petdtcagertivtpdeivgen,
-NH2, - Gblnpoddd ehaliedecomd@cly Odtent S @) OBRs micl Motysis iatiod akdey! ) H,

-N(G _4dal kyl)2, - C(NH2)H C(0)0OH, -C(S)-, optionally substituted
cycl oal kyl, optionally substituted 10cycl oal kenyl and optionally

subg0i t @Bed dhybpharamaccuRdalicemplpsition of claim 22, wherein the selenium compound and the

cytoplasmic glycolysis reduction agent are as defined in any one of claims 1 to 17.

24. The pharmaceutical composition of claim 22 or claim 23, further comprising the

protease proenzyme as defined in any one of claims 1 to 17.

25
25.  The pharmaceutical composition of any one of claims 22 to 24, further comprising an
active agent selected from a vanilloid compound and a glycoside hydrolase as defined in any
one of claims 1 to 17.

30 26.  Anagent for treating cancer, wherein the agent comprises a protease proenzyme and an

active agent, which together are capable of providing a multi-functional approach for treating
cancer, wherein the protease proenzyme and the active agent are as defined according to any

one of claims 1 to 17.



12. The pharmaceutical conposition of claim 10 or claim1l, wherein R3 is
sel ected from - C _4dal kyl-NHC(0)-C _i 2al kenyl

-G _4dal kywolbhi@ueds4Ci _12al kyl, -G 4al kyl -O C(0) - C1_ 15uaChanebio/@mnd3

-G _dalkyl-O-C(0)-C _12al kyl . 13. The pharmaceuti cal conposition of any one
of claims 1 to 12, wherein the vanilloid conpound is selected from

capsi ate, nanely 4-hydroxy- 3-net hoxybenzyl (E)-8-nethyl-6- nonenoate. 20
14. The pharmaceutical conposition of @Qy one of clainms 1 to 13, wherein

t he gl ycoside hydrol ase is a-anyl ase. 5. The pharnmaceutical conposition
of any e of clains 1 to 14, wherein the cytoplasm c 25gl ycal ysis .

Ceduct i O aguit of sPB1dORy B debeanuig r HEP BRSPS LS 1 i o
of any apentddr txhang@&ntert @hdbin tidproeiase frbenzgokciaue thegetite dgentsat ecdafoied r om at

| east o . e qr I SL of net hyl sel enocyst ei ne, capsi ate,
a-anyla§§¥ﬂéﬁ%nﬁ?%é%§§fE@gﬁtﬁ%ggg 30 17. The pharmaceutical conposition of
claim 16, wherein the active agent consists of nethyl sel enocystei ne,
capshat @3. a- &Y bAsLacARe agnBROKY mh @hetaRSF a mcoanAnPMPFREG UL fré@hse
conposition co rISHQ% a flr%% and a secondfproteaﬁftgrqené&nq 35capabl e of
act i vat PR HEHITL BT 1 HEB PP GRS O CLE P 1 BRASREESER S Po- cel |
adhesi odclofied 2p@rddg 1¢ Ay7AB4PCRINMUP0107.001403 64 tunour cells, effect
proteol ysis of tunmour cells, or induce tunour cell apoptosis,
differentiation Qr imunorecognition, wherein the first protease proenzyne
is chymstr ypéissaeﬁ%ﬂm&ﬁ%rf RIAENZYBIE SR 2P pEHVE R8Nt b DS MARHECIUES ofapediriiRdh, and

t hel1oei ghttreadihg canoér, ahyieit thy poitdacg@ueizyRanddgentivSadent drbas defgeé of bet ween
4:1 to %é%ﬂ&ﬁ o9 c%g%fggg&gp%qgtical conposition of claim 18, wherein the
wei ght ratio %% éﬂ&nntryp5|nogenftrypsinogen is in the range of between 5:1
to 7:1. 20. The pharmaceutical conposition of claim19, wherein the weight

rati o of3o10cinyest 4 YR&QOSEEAMERS RSN fdcfuir®ola medidamd SorRRafi RB&RBE g al
conmposi tion of an har maceuti ca

Yy ong O&IC|aLWB 18 t@ 20, wherein the

conposi FisBHCTRFIESIAEE TP WSS UTAEEET MPECHYER RS 8RR ARG BT TS GRFY CEHE o f

cl ailbs logetheld@re cifabl 2. cfRctpipaumacedd]s.call optomads ivthemn thoaptivesigangf ig first and
second hy.e e. i i { MLty 4N
fumour car PR R ARSI, ARt SRR pRE e 0 D e
second adereiiethygeriease grogneiopiddihicivegpgabpigs definedireeqrdmg sgyamntoneaf23. The
phar maceuimeako conposi ti on of claim 22, wherein the sel eni um conpound and
the cytoplasmc glycolysis reduction agent are as defined in any one of
claims 1 to 17. 24. The pharmaceutical conposition of claim?22 or claim
23, 20ur Bher toepf arsictige tgrat pribe maseagneen 2ynsli@medefor tredingmargey irone of

cl ai ms Jﬁuﬁj@ctJOZing%ateg%thgﬁﬁotgﬁ'b%ﬁ%é,Q@ler&@fﬂ@%@'@i&é ntoi(nd%ﬁ)feégge of clains

22 to 24, further conprising an_active agent selected froma vani]loid
conpound@TosHey™e @E?‘gﬁfﬁrﬂ éan%@a PgF%f%fémééufH@Ficﬁ ail%oréwalé»h‘éfﬁ%ffméh%%%e 1to 17.
3026. An agge i cababile bf Rdbdingintacutiatar asthetyed enahe: thgeffectobtiprprateseca prot ease
proenzy %Foe%g "Ind wherein the protease proenzyme and the active agent are as defined according

25  toany one of claims 1 to 17.

32. A method of treating cancer comprising administering to a subject a therapeutically
effective amount of a protease proenzyme and an active agent, wherein the protease proenzyme
and the active agent are as defined according to any one of claims 1 to 17.

30
33. A method of preparing the pharmaceutical composition of any one of claims 1 to 17, or

a preparation or formulation thereof, by admixing the protease proenzyme with the active agent.

34. A pharmaceutical composition for treating cancer according to any one of claims 18 to
35  25.



active agent, which together are capable of providing a nulti-functional
approach for treating cancer, wherein the protease proenzyne and the active
agent ar ewaxodafsr43ed according to any one of clains 1 t®CT/AU20M¢D01403

2011/ 047434PCT/ AU2010/ 001403 65 27. Use of a protease proenzyne in the

manuf acture of a medi canent conprising an active agent for treating cancer,
wherei n the protease proenzyne and the active agent are as defined
according to any one of clains 1 to 11%5528.Use of an active agent in the
manuf acture of a medi canent conprising a protease proenzyne for treating
cancer, wherein the protease proenzyne and the active agent are as defined
according to any one of clains 1 to 17. 29. Use of a protease proenzyne
and an &6t i v&sagétht pharntabentivalroofrpositioeac@brdingeding aneofi cldigkdi té 2&at thag
cancer, i . and the active agent are as defined
accordiRgmﬁ%ggﬁv&gﬁgagg%%ﬁg?ﬁ@%%ﬁgé%%g#' 30. Use of a protease proenzyne in
the manufacture of a nedicanent for treating cancer in a subject being

treated3pit g {xaﬂet?ﬁd biecafge eincglmﬁﬁ?isﬁl Eahﬁlti@g&ﬂn}/getomsfectﬁwle@paﬁi@age_ .
roenz oge er r capapbl.e. o0 e ectin unour ce S, .an 0 I Ona
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enhance the effect of the protease proenzyne, and wherein the protease
proenzyng. and Lg.Ash) o i tﬂér@pe%ﬁcﬂgr[éff@:%@zﬁﬁ&fngbm barfilYe B8 _of
claims 1 to 17. 2031."Use_of. an active adgent in the nanu?acture of a

medi camSAPPBHON ¢y PRgOLdMEs tPRda subj ect being treated with a protease
proenzynme, wherein the active agent and protease proenzyne together are
capabl e of effecting tunour cells, and optionally wherein the active agent
is capable of inducing intracellular activity to enhance the effect of the
prot ease proenzyne, and wherein the protease proenzyne and the active agent
are as defined according 25to any one of clains 1 to 17. 32. A net hod of
treating cancer conprising admnistering to a subject a therapeutically
effective anount of a protease proenzyne and an active agent, wherein the
prot ease proenzyne and the active agent are as defined according to any one
of clainms 1 to 17. 30 33. A nethod of preparing the pharnmaceuti cal
conposition of any one of clains 1 to 17, or a preparation or fornulation
t hereof, by adm xing the protease proenzyne with the active agent. 34. A
pharmaceutical conposition for treating cancer according to any one of
clains 18 to 3525. 66 35.Use of the pharnmaceutical conposition according
to any one of clains 18 to 25 in the manufacture of a nedi canent for
treating cancer. 536. A method of treating cancer conprising adm nistering
to a subject a therapeutically effective anount of the pharnmaceuti cal
conposition according to any one of clains 18 to 25. 37. A suppository
conprising a therapeutically effective anount of the pharnmaceuti cal
conposition of any one of clainms 1 to 25. 10



