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ASSOCI ATED W TH | NTRACELLULAR ONCOPROTEI NS BY ANTI BODY THERAPY OR

VACCI NATIVONI 2B 1EI6BY2Fhe present invention relates to the PCelSd20wfoocad |

bi ol ogy, ..nol ecul'ar bi ol ogy and biochem stry. This invention also relates to
the field of nedicine. In particular, it relates to prevention and
treatment of diseases; in particular cancer, as well as conpositions for
such use.. BACKGROUND : Cancer has been the subject of intense
investigation in the past two decades, However, -the underlying causes
responsi bl e for cancer netastasis are poorly understood and nost types of
10cancer preventlons are still limted. Effective ways to prevent cancer.
met ast asis are urgently needed. . Ant i body based therapy has proven to
be effective for cancer treatnent; however, this approach has been
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10 cancer preventions are still limited. Effective ways to prevent cancer metastasis are urgently

needed.

Antibody based therapy has proven to be effective for cancer treatment; however, this
“approach has been traditionally limited to extracellular or secreted proteins expressed by cancer

cells'?,

15 ' Thus, a number of potential cancer or tumour markers and cancer antigens have been

identified in the literature and antibody therapies have been developed against some of them.

For example, the well-known cancer therapy Herceptin (Trastuzumab) is a monoclonal
_ antibody that can kill HER2-positive cancer cells. Herceptin binds to the HER2 (human
epidermal growth factor receptor 2) antigen on the cancer cell. Likewise, Bevacizumab
20 (Avastin™)isa fnonoclonal antibody targeted against vascular endothelial growth factor
(VEGF), one of the growth factors implicated in the formation of new blood vessels. By
inhibiting angiogenesis, Bevacizumab prevents tumour cells from receiving a constant supply of

blood to receive the oxygen and nutrients the tumour needs to survive.

However, the applicability of antibody therapeutics for different cancers is not universal.
25 One of the limitations that has prevented the general use of antibody therapeutics is the large size

- of antibody molecules and their consequent inability to cross the plasma or cell membrane. In the



of antibody nol ecul es and their consequent inability to cross the plasma or
cell menbrane. In the WD 2011/ 065923PCT/ S&010/ 000449 2 absence of

nodi fi catwontiawssd2bodi es (i ncl udi ng nmonocl onal anti bodi @€Y/S&re100nd49
generally suitable for targeting cancer antigens |ocated at the surface or
exterior of host cells 14-15. In the exanpl es above, HER2 receptor is

| ocated on the cell surface and is hence accessible for antibody binding by
Herceptin. Likew se, VEGF is secreted into the bloodstreamand is able to
be bound by Bevaci zunab. Most pncogenic proteins are intracellular
proteins (such as intracellular phosphatases, intracellular kinases,
transcription factors, etc), and have remai ned under - expl ored by the
approach of anti body therapl es. The long held view that anti bodies are too
| arge to penetrate cell nenbr ane has hanpered the technol ogy of anti body
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i ntracel | Bewdcizame®pr ot ei ns can be targeted with either antibody therapy or
vaccination to prevent cancer netastasis in mce. Firstly, wild-type
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i nj ect'’ onPW ¥R EGFP nonocl onal antibody showed that regardl ess of PRL-3
expression status, EGFP mAb coul d 25 eradicate tunors fornmed by both

EG-P- B16FO0 andlEcEPTRIsee an pigen medforafectiye yays of treating and preventing cancer

metastasis. Antibodies have not hitherto been used for targeting intracellular antigens or cancer
markers because of the inability of the antibodies to cross the cell membrane and the consequent

inaccessibility of the antigen.

15 SUMMARY

We demonstrate in the Examples that intracellular oncoproteins can be targeted with

either antibody therapy or vaccination to prevent cancer metastasis in mice.

Firstly, wild-type CS7BL6 mice intravenously (i.v.) injected either with B16F0 or B16F10
melanoma cells, followed by i.v. injection with PRL-3 monoclon!al antibody (mAb) showed that
20  PRL-3 mAb can reduce tumors formed by B16F0 melanoma cells that express endogenous PRL-3
intracellular phosphatase,! but not those by B16F10 melanoma cells that do not express PRL-3.

~ Secondly, C57BL6 mice i.v. injected with either EGFP-B16F0 or EGFP-B16F10 cells in
which both cell lines were engineered to overexpress EGFP, followed by i.v. injection with EGFP
- monoclonal antibody showed that regardless of PRL-3 expression status, EGFP mAb could
. :25 eradicate tumors formed by both EGFP-B16FO and EGFP-B16F10 melanoma cell lines.



3 Thirdly, polyomavirus mddle T (Py-nTl)-transgenic young fenal es
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further show that inmunisation with VHZ protein can protect against cancer
devel opnent . We therefore provide for methods of treating cancers

and netastases thereof with antibodi es agai nst intracellul ar oncoproteins.
According to a 1st aspect of the present invention, we provide for use of

an anti body t herapy for targeting intracel lul ar oncoproteins or
proteins to prevent cancer netastasis. The 10antibody therapy may be an
intracellul ar- anti body therapy. : There is provided, according to a 2nd

aspect of the present invention, use of an vaccine therapy conprising an
oncoprotein protein for vaccination to stinulate a host to produce its own
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cancer, i breadoinvdd.vi dual suffering or suspected to be suffering from
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amount of an a@’%_llf_ﬁﬁlgy sh%,@/g 'lirﬁmgrtisqgioﬁ'@iitﬂgfl-{szrgt?iniggﬁ 1%93@4 Jggﬁﬁrcarﬂ:@fmpr otein to

t he individual . e anti body may be capabl e inding to an 1 ntracel |l ul ar
oncopr &t efl¢velopmetiter abl y by 20bei ng capabl e of crossing the plasma nenbrane
of a cell. The antibody may conprise a nonocl onal. anti body or a hunmani sed
anti body. The wetlicbdsly pronide e recaialb beirafindéancirighdtrict@tidesithdeddivtithng a

bi ol ogi cal activity af t i ntracel lular oncoprotein, such as protein
tyrosine. b‘H@g nteaus ‘PW%?“‘_%@P?QPF‘FVP& WO 2011/ 065923PCT/ SG2010/ 000449 4

Logicalry,_byfusing-antigen to stinmulate host i mmune systemfor own
ant i body- - According to a 1™ aspect of the present invention, we provide for use of an antibody
- : thefapy for targeting intracellular oncoproteins or proteins to prevent cancer metastasis. The

~ 10 antibody therapy rhay be an intracellular antibody therapy.

) There is provided, according to a 2™ aspect of the present invention, use of an vaccine
therapy comprising an oncoprotein protein for vaccination to stimulate a host to produce its own

antibodies to prevent tumor formation.
The vaccine therapy may be an intracellular vaccine theraipy.

15 We provide, according to a 31 aspect of the present invention, a method of treatment of
cancer, such as metastatic cancer, in an individual suffering or suspected to be suffefing from
cancer, the method comprising administering a therapeutically effective amount of an antibody

capable of binding to an intracellular oncoprotein to the individual_.

The antibody may be capable of binding to an intracellular oncoproteiﬁ, preferably by
20  being capable of crossing the plasma membrane of a cell. The antibody may comprise a
| monoclonal antibody or a humanised antibody. The antibody may be capable of binding to and
inhibiting a biological activity of the intracellular oncoprotein, such as protein tyrosine

phosphatase (PTP) activity.



production, one would expect to have simlar antibody therapy inpact in
controlling tunor progression. C57BL6 m ce vaccinated with PRL-3 or EGFP
ant i gens whasadesi2gni fi cantly reduction in the formti oRCoOSGaetAse4d? i C
tunors expressing either PRL-3 or EGFP protein respectively, as conpared

Wi th un-immuni zed mce. Furthernore, Py-mlIm ce vaccinated with nil anti gen
significantly prevented tunor formation in mammary gl ands. The results
obtained from 194 wild type mce denpnstrate that. cancer netastasis caused
by intracellular oncoproteins can be successfully bl ocked with anti body

t herapy and vacci nation. 10We further provide nethods of preventing cancers
and netastases thereof by vaccination using intracellular oncoproteins, as
set out in the clains. As a 4th aspect of the present -invention,
there is provided a nethod of prevention of cancer, such as netastatic
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As a 4™ aspect of the present invention, there is provided a method of prevention of
cancer, such as metastatic cancer, in an individual suffering or suspected to be suffering from
cancer, the method comprising administering a prophylactically effective amount of an

15  intracellular oncoprotein, or a variant, homologue, derivative or fragment thereof to the

- individual.

The intracellular 6n¢oprotein may be such that it does not comprise an extracellular
domain or a transmembrane domain. The intracellular oncoprotein may comprise a cytoplasmic
or nuclear oncoprotein. The intracellular oncoprotein may comprise PRL-3 protein or

20  polyomavirus middle T (Py-mT) protein.

The cancer may be associated with or caused by over-expression of the intracellular
oncoprotein. The cancer may be selected from the group consisting of: ovarian cancer, breast
cancer, liver cancer, pancreatic cancer, prostate cancer, gastric cancer, lung cancer, penis cancer,

- cervical cancer, brain cancer, esophageal cancer, bladder carcinoma, kidney renal cell carcinoma,

25 ovary lymphoma and skin melanoma.



We provide, according to a 5th aspect of the present invention,.an antibody
capabl e of 5binding to an intracellular oncoprotein for use in a nethod of
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adm nistering a therapeutically effective anount ‘of the anti body capabl e of
binding to an intracellular oncoprotein to an individual suffering or
suspected to be suffering fromcancer. As a 6th aspect of the present
invention, there is provided an intracellular oncoprotein, or a 1lOvariant,
honot ogue, derivative or fragnment theyreof, for use in a nethod of
prevention of cancer, such as netastatic cancer, the nethod conprising

adm ni stering a prophylactically effective amount: of an intracellul ar
oncoprotein, variant, honol ogue, derivative or fragnent thereof, to an
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The practice of the present invention will employ, unless otherwise indicated,
conventional techniques of chemistry, molecular biology, microbiology, recombinant DNA and
20 | immunology, which are within the capabilities of a person.of ordinary skill in the art. Such
| techniques are explained in the literature. See, for example, J. Sambrook, E. F. Fritsch, and T.
Maniatis, 1989, Molecular Clom’ng.' A Laboratory Manual, Second Edition, Books 1-3, Cold
Spring Harbor Laboratory Press; Ausubel, F. M. et al. (1995 and periodic supplements; Current
‘ Prqtocols in Molecular Biology, ch. 9, 13, and 16, John Wiley &'Soris, New York, N.Y.); B. Roe,
25 . J. Crabtree, and A. Kahn, 1996, DNA Isolation and Sequencing: Essential Technigques, John
Wiley & Sons; J. M. Polak and James O’D. McGee, 1990, In Sitﬁ Hybridization: Principles and
» Practice; Oxford University Press; M. J. Gait (Editor), 1984, OIigonucleotide Synthesis: A



Mar cel Dekker, |1SBN 0-8247-0562-9); and Lab Ref: A Handbook of Reci pes,
Reagents, and O her Reference Tools for Use at the Bench, Edited Jane
Roskans awo 2bim@so2Rodgers, 2002, 10Col d Spring Harbor Laborss2enypo#SBN
0-87969- 630- 3. Each of these general texts is herein incorporated by

reference. BRI EF DESCRI PTI ON OF THE DRAW NGS - Figure 1 is a diagram
show ng that PRL-3 mAb effectively inhibits the formation of netastatic
tunors formed by PRL-3 expressing cancer cells. A Total cell |ysates were

prepared 15from Bl 6FO and Bl 6F10 nel ghoma cancer cell s and endogenous PRL-3
protein expression was determ ned usi ng i munobl ot. GAPDH was used as a

| oadi ng control. B, C57BL6 mice were injected with 1x106 Bl 6F0 cells (on
day 1) followed by PRL-3<npbuse antibody (mAb, clone #318) treatment wth
therapeutic plan. C. On day 17-20, tunors were frequently found in the
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the PRL-3 20elimn s . the mat i.on of t ssues of
treatod nPBd Yade P A st dlrai Abe e BB B R atpEs oo

reci pi ent Amdeel&méﬁ’lcl?ﬁ?g ynﬁueafeea@seabotdﬁrrpu@h@utpmge Mrotadol WO. 106y Edwerd

experi nmen E, Paralle eri t W th non- -

expr essi nfjaféﬁve@aﬂs‘ Lage, d;rﬁimloda(ﬁ Eﬁlg%i’r”i‘é) ﬁ%r[’ ?lrdtof}hgrf?ﬁp@&ﬁﬁt's‘gg&?bone was
obt ai ned w41 Riibodiet 0 LABMRA 6 Wankral b}hﬁ@ mﬂdw (wtcghbawetamtahitéﬂj easgd and
untreat ed Bl 6F10 re%el pt m ce constan g eavbg ?1;1 25t€§ duration of
the exper FRigmpring Harbor lgbgratogy BresssISBIy 5%9?’ m! drdvit iy HeRdhookoRiugs are

i mport ant Sér@enr@dbcﬁfeﬂ BﬁRﬁlhﬂ(rﬁﬂH d@@ttﬂmatmwhamuts CerRIBE (2064, NEADY RNV er
survival - curves were used reated’ and .'untreated' groups

of B-cel | Maese| Rekkan ISHM*SWC%%P @@t’é«ab Rfftﬁ}@fémk@éﬁﬁep“i\%eaam &%nce in
WO 2011/ 0@5%2&8@?56&%%%&@&%%éeﬁ@,dﬁmdawe\ﬁo\gedmsraaa €ird® Rodgdrs egped (18.5

days) and treated (19 days) groups was evident. B. Kaplan- Ml er anal ysi s of

wi | d- t9peCadppris Huder Iraﬂ?p@t%dsw 018784 %BE-h&achofdhese gegl?liabtamﬁ Jp herein

mcorporated by reference.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a dlagram showing that PRL-3 mAb effectwely inhibits the formation of

metastatic tumors formed by PRL-3 expressing cancer cells. A, Total cell lysates were prepared

15 from B16F0 and B16F10 melanoma cancer cells and endogenous PRL-3 protein expression was
determined using immunoblot. GAPDH was used as a loading control. B, C57BL6 mice were
injected with 1x10° B16F0 cells (on day 1) followed by PRL-3 mouse antibody (mAb, clone
#318) treatment with therapeutic plan. C. On day 17-20, tumors were frequent]y found in the
lung, liver, adrenal gland, kidney, and bone in untreated mice (n=5), while the PRL-3 mAb

20 eliminates the formation of tumors in most tissues of treated mice (n=5). D, The body weight of
PRL-3 mAb ‘treated’ B16F0 recipient mice constantly increased,throughout the duration of the
experiment. E, Parallel experiments were performed with non-PRL-3 expressing B16F10
melanoma cancer cell line and no therapeutic outcome was obtained with PRL-3 mAb therapy. F,
The body weights of both treated and untreated B16F10 receipt mice constantly decreased over

. ﬁ25 the duration of the experiment.

Figure 2 is a diagram showing that B-cells are important in mediating the antibody
therapeutic event. A. Kaplan-Meier survival curves were used to compare the ‘treated’ and

‘untreated’ groups of B-cell deficient muMT mice injected with B16F0 cells. No difference in



significant difference (P=0.0002) in nedian,survival between untreated (17
days) and treated (21.5 days) groups. C Kaplan-Meier analysis of wld-type
C57BL6 nmiwe 2CEBER3mM ce injected with Bl 6F10 had no st aPrC3iSiGealologo449
significant difference between untreated (16.5 days) and treated (17.5
days). D. The results between treated and untreated m ce were sunmmari zed.
The nunbers of ineffective (or tunor-bearing) mce were placed at the
nunerator and the total nunbers of nice were placed at the denoni nator.
Fraction indicated at the Y-axis reprgesents percentage of "tunor - bearing
mce verse total mce (n) |n each group. Col urm represents type of mice

i ndi cated at the 10X-axis. Figure 3 is a diagram show ng that nT Ab
effectively inhibits the formati on of breast tunors expressing ml
oncoprotein. ‘A Genotyping was used to identify transgeni c MMIV- Pymr

femal es. Median #iyvivilGate fof unaentbdi 18)5 d4ys) ehﬂtneatedylg@lhﬁ) rgfoapss\gafsr&vcdeﬁteﬁal es

o Lor 1 KRR SGE Gt SR ASAr PLP e et ek BTG eddrBRTAD 2na o

t ransgeni gighificgnt ﬂﬁﬁ&invee(d’—(rﬁomﬁn rlaéxﬂa/n durwival bé’t}ve@)tUn&Batedo(tW HHe) aialdre@tred t he

The. br oas{21ts CUTREo Pk frmbeeph SIS e BHo e SRR G HEAiES Pogdnds

wer e i pdi Gah®6R1thad m@mdsﬁamﬁ]gﬁﬁwﬂwfaeﬂcesa%én UhEredtEINED. sraamhnd fated 1.5
cm C, The norphol t he whol e nount brgdalst ti ssues was ﬁé ed |n

breast s f Kl @1y Qalg'??d euly bet‘tv?eé'éfeétﬂd ‘Ef‘)““trﬁ‘ﬁ {RicF & efe,sy@mepyed. 501 Mei er

survival 20fEHRY Bt tRSrErebtHRS nfic® RIS af thé ﬁ@ﬁ&ﬁtor@adhe tofal fu@deRGS nfideOUp Of
M\/ITV—PymT heterozytgous transgenic females. F. Fraction indicated at the
a

Y-axis reprerddied @#@%@g@r SractiethipfictedatitheyY Ais EEPURSFIeTPrGSPIAEe Of ROt ) n
each gr ounearﬁghﬁme&@wﬁ%ﬁw @) inyeRéh @Bumgwnnsbr@s@ﬁ@@ @Bfﬁql&@ indicatell 3¢ the
Figure 4 is a diagram show ng that 1 mruni zation of M{;IT mce with nl
anti géR cdoPd-prevent the formation of breast tunors that express mr
intracellular protein. A a 25therapeutic plan of vaccination with ni
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tWo gr oupgumeRy @& Meadui@l. PRd 3 @eﬁﬂs'fo‘f\@nallﬂﬁiafysglﬁlﬁs wedRtidatedland Howel\ed 4 priopsof
total 10 mamrary gl ands Were nmeasur e were used as

n=3
controls. inggtpecesenir PRel Rgpl lah e €, ge %FWP\?&Y g@hwﬁ@e P bEGRISTUS VBt ween
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(p=0.0004) clearly |longer in mli mmunize rou week) versus

uni A z 8VerBEpUTed £ Smpark Gyated-andsypieg %TP“R%@YEMTQI ParhRLsTorgati zed and

uni muni Z?rgnsg&rﬁcefedylétfap%tlétﬂﬁdlwmlfheqf-am &ﬁrekéﬁtﬁﬁ%nt\gﬁéﬁf@umérr@%ﬂgon 10 in
each columm represents proportion of tunor-bearing ml m ce verse

total TG frespeicEss tqial ggjce (n) in'each grpup, falumnjrepresents §pe aﬁ%ﬁmclﬁtjdtaﬁa% Xppfs. 3- |
EGFP- or nT-Abs effectively inhibit the formation of PRL-3, EG-P, and T
expressi ng t unbigere 44s a diegrah sb@bihg thytslanmmlzmmmsaf MMWHFIQ«MT mam“EtG%PF fdigand

EG-P- FlO cancer ¢ b ous, EGEP..prot ei é ct bot h cell
i nes. B R e S e Bt BT Pt ear10) - GAPDH
was USGd &&rﬂphﬁndpﬂh’ﬂd}f Rgkcination with mT antigen. B-D. MMTV-PymT heterozygous transgenic
mice (TG) were used for the experiment. TG females (#43, #44, #45) were immunized with GST
protein. By ELISA analysis, these mice had no mT antibody in their sera and showed dramatic

progression of mammary gland tumors. In contrast, TG females (#37, #40, #41) were immunized



control. B, EGFP-FO and EG-P- F10 stabl e popul ations of pooled cells were
showed t o be heterogeneous expressing of EGFP. C. a therapeutic plan showed
C57BL6 miwe 2ohimwhe2dere injected with 106 cancer cells vipaTisa2010edms (on
day 1). Treated mice were i.v. injected with EG-P mAb. Untreated mce were
i.v. injected with PBS. D-E Organs were harvest ed, exani ned and 20i maged
on 17-20 day. Tunors were found in lung, bone, adrenal, and ovary in the
untreated group, but greatly reduced in treated mce. Note EG-P-Ab
specifically inhibits EGP-tunors, % not non- EGFP-tunors in |ungs
(panels, e). F. a. Untreated FVB/N- V-Pynml, b.. nml mAb effectively
inhibits the formation of breast tunors in transgenic MMIV-PynTl nice c. -
nontransgeni c mce show normal sizes of breast tissues as controls. G
Summary of results between 25untreated and treated nmice with antibodies
agai nst i mith&@sal- ﬁlﬂllfl&ﬁontpﬁiditgiﬁitﬁese'ﬁh&a h‘atilrhtgeﬂazebfofhﬁeifnfiwds\hethébsera and

tum)r—bearln re aced at the n mer at d the ers of
0o war o ohe s e e Cha e g g b & Mattan s petaRow:
di ff er ent aanpiobgdy tHebBtteHd bLsachBaieN Tbp tWitirbups @S Pregsts soasistidf tha el thisk panrs of

targets. N stands for er of mce in eac oup; fraction in each colum
r epr esent §2BYHHo gf“?dénw}ﬁlérq‘)?‘ft?:‘"é t‘ﬁ%&rro}"?f‘deﬂ{%sﬁwﬂ?%’r‘?ﬁ pdwo pgigy of mammary glan 2
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i mmuni zed with PRL- EGEP, or .nT intracellul ar antl(?ens coul d preyent

PRL-3, EGEP!9kdBasr! ésebrl’eé%mw%wgwawur@s PrEsrcapaed Retyeetnmynunjzedcddat i on

Wi t h T espeglih¥éniaddt MTV-PBmTURce, WA eERM sufd Rt ind (700004 dieatly 16Hgd: MM zed
m ce were then challenged with- gither 1 mllion EGFP-FQ or GFP—FlO cancer

cel I s vi aimappizedegrop (1P vegleerspyamamppized seupril hedveskshde Rumpartof esiiter cel |

i nj ecti onpaRdePOh RGERRREHINN bR Hel SBEHRE fiTnGhBS P RYceliP e RWupDIFRIGH 0gi es
of netastatic tunors. Black tunors represent non- EGFP expressi ngllﬁmel anonma

cel | s,10whér el cjyrae repestnty FoRasiinmend dportbryying MMIVeRan hgice@mme tol Tn over vi ew
of MMIV- Pynll.ifiek&r ozygous transgenic femal es: a. Uni muni zed MMIVPynil nice
b. nT-immuni zed  m ce showed reduction breast tumors. D, Summary of results

i co ver o used! Py ALty AT S Ep G - PN Br o PO RO Y % o i n-
each gr oum@maﬁca_cdﬂm -3, EGFRCAndGoT umresmeg)fue&ﬁ;nnﬂmlcmpm tylsateswat prepared hear i ng
heavy T 0 Rek Pl R R SRR R B agr
out I i nbng PRI waj daly &prpssd @f EGIFR-R® (bu€loWhh EGFP-F]O) GAPDH was used as the loading
' . control. B, EGFP-F0 and EGFP-F10 stable populations of pooled cells were showed to be
heterogeneous expressing of EGFP. C. a therapeutic plan showed C57BL6 mice which were
injected with 10° cancer cells via tail veins (on day 1). Treated rﬁice were i.v. injected with EGFP
mAb. Untreated mice were i.v. injected with PBS. D-E, Organs were harvested, examined and
.20  imaged on 17-20 day. Tumors were found in lung, bone, adrenal, and ovary in the untreated
group, but greatly reduced in treated mice. Note EGFP-Ab specifically inhibits EGFP-tumors, but
not non-EGFP-tumors in lungs (panels, ). F. a. Untreated FVB/N-MMTV-PymT, b. mT mAb
effectively inhibits the formation of breast tumors in transgenic MMTV-PymT mice c. non-
'~ transgenic mice show normal sizes of breast tissues as controls. G. Summary of results between
225 untreated and treated mice with anfibodies against intracellular targets. The numbers of
ineffective (or tumor-bearing) mice were placed at the numerator and the total numbers of mice
were placed at the denominator. 146 mice were tested by three different antibody thérapies
against their respective intracellular targets. N stands for number of mice in each group; fraction

in each column represents proportion of mice bearing heavy tumors.



15construction. B. PRL-3 chinmeric mAb recogni zes EGFP- PRL-3 overexpressed
in DLD-1 human col orectal cancer cells by indirect inmunofl uorescence: a,
di st ri butworroafoeE@P- PRL-3 in fixed DLD-1 cells (green) PC/SGRRI0AB0ami neri c
anti body and anti-human Texas-Red to reveal the binding to PRL-3 protein;
c, nerged image. Bar: 20 Rm C. Cell lysate derived fromDLD-1 cells
over expressing EG-P-PRL-3, and. lysates derived from CHO stable cell |ines
over expressing 20 nyc-PRL-3, nyc-PRL-1, and myc-PRL-2 were anal yzed by
western blot. PRL-3 chineric antibody, specifically recogni zed EGFP-PRL-3
(48 kDa) and nyc-PRL-3 (20kDa), but dbes not react with nyc-PRL-1 and
myc- PRL- 2. : Figure 8 is a diagram showi ng that PRL-3 chineric
anti body effectively inhibits the formation of netastatic tunors fornmed by
B 1 6F0 cells that express endogenous PRL-3 A. Total 25cell |ysates were
er) epgr ed fr gm FguraBas fmggrmlsm@thaﬁhﬂcsm&n@mgahmm ?gyEGmeanl ot.

undant endogepous. PRL rot ei i n FO but was nos
undetecta!ﬂtrécq’l EﬁT6@8EPP9dp§vmﬁﬁ%&g§%§gﬁ ﬁ?@'“'WI??TSW%Féﬁ?ﬂfgﬁied with
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of the PRL-3 chimeric week % aé:B,_ , 9,12, 15 . C. . At W
2011/ oesgweé@mwreéwa&@a"f@geé retheiper dimiflioa ESEDaHY %.E}ﬁFP(Fdearm cellyi ce

were phot ograPRad. AN thelorSa4RSre VRGN §§&ﬂ<§ S@lst cdRérastl #jdctiod Wéto‘gﬁf)ﬁédf ound
in the adrepal gland, liver, bone, and abdonmen in untreated mce (left)

but not i With flagressantipigwsqopy Brshpw niorpholngiss ff welaytsficomorsdilack RURCH f@aeswtt h

1x106: F10n&REGEP Eﬁfres’éxh?n@?&ﬁ&ﬁé OB twheflas £iaéh ©RGrsQEpriset tﬁagpeiﬂrégeln EGHaY 17),
dozens of |lung nmetastafic tumors were found both in untreated g@%$ panel )

and treat @dAﬁP&‘éVIE‘ﬁ@f MO Yodimilhetepozy geap fraftenais malssiay Vyiamuized

'treated paRf mithV. hfRhEsiniel nflcd BEWVRI BRlcBoSERt RRRVID, Summary of ekgdr € 9 is a
di agram showi ng that PRL-3 chimeric mAb inhibits the fornatlon of

met astlt i betyvesromémmpipadcng ymmonisg neied Wih miraceliaiie antigens &4 msice ware ussdipess

endogenous, BiLe exﬁ\enJéM A st&%L For ¥R BErF mite ﬁ—‘ezRF. SRApSthclisPMehlTcb i uc2,
HCT- 116, A2780, an cancer cell 10 I't.nés. Endogenous PRL-3 proteln

was det ecrapesms nqmtlcmqf@@@ bepyine k2w tumats: A2780 cel I's, but not in H460. B:
On day 1, nude mice (n=6) were injected with 1x106HCT-116-/uc2 cancer cells
and subsequentiiyuradid disdrah kbwihg thatBherationldif FRLI3cchifdic(xtBspetifiealy @ehktsor  PBS

(n=3, untre on day f ol d by two intravenous_ adm nistrations of
t he PRL- 3W&}ﬁa’§gr3i QLRGN Af 8rs°hf%%ﬁﬁgr§8t°ﬁ‘t"85‘ﬁé'éerm%ﬁ §teps gy ”ﬁ'fﬂ”ﬁ% ies were
inj ectied Védtriicioh. B/@RN-3 ¢h¥h&R thABGcHEiRY EGEMPRAS3 Mﬁbﬁlpk&e&ﬁtmlﬁﬁh hafdn

moni t or tunDr develo ment . in vivo at_week 7. nude e were

4 .
i nj ected GR'PCEheResST Ef‘é‘ﬁéél‘“dtr%‘ft ramupailupreseencsya, é&ﬂ@é&e i)’/fife%F 3 "raﬁrffded

exper i menps pl UediE ?&&Wbt pR@I?,Q@IDmeeﬁera@uHoey mﬂdr@tleﬂmmqraxam@@toa@mmhed ver y
sick. Experinent _duratigns are indicated on the top of each pane

Summary oPNERE faRfRd PEOtIBLuMEEed Rge it R §ell h@atﬁ%)ve@ﬁm'@rﬁld%ﬂ |°E“SPRL 3
(R3- hADb) ,antinRegY, r‘s@ﬁf @RL%Saadnygakeg@emeg@mmﬁ@gsﬁle\em fheb BUG&phdeRN cancer

cell 1ines. Percen es 20 tunor-bearing nmce were averaged from each
gr oup 20 n=myeBRES3, OTYCTg‘ﬁRéeT) apthiy¢-RRL 2avascianatyzediey westex lot. PRE-3phieericn t ot al

wer e used ar\tmo&}hécﬂ?cxﬁm C%E’rg&ed EGFP- PRIES 9y l@)a} Ond 1§¥@PﬂL %QQ@(@aﬁ%Nd@g n(Sthat

B-cells are | ting therapeutlc efficacy of PRL-3 chineric

ant i body. f%wfw@mmﬂhmwhﬂéﬁdEM@VRV@I curves of 'treated' and 'untreated

HCT- 116 |njected nude and scid mce (a, b). Kaplan-Meier survival curves of
Figure 8 is a diagram showing that PRL-3 chimeric antibody effectively inhibits the

formation of metastatic tumors formed by B16FO0 cells that express endogenous PRL-3 A. Total
:25 cell lysates were prepared from FO and F10 melanoma cells and analyzed by immunoblot.
- Abundant endogenous PRL-3 proteiﬁ was detected in FO but was almost undetectable in F10
cells. B. On day 1, nude mice (n=27) were injected with 1x10° FO cells via tail vein, followed by
two intravenous administrations of the PRL-3 chimeric mAb pér week (day 3, 6,9, 12, 15)' C. At



25 '"treated' and 'untreated' B 1 6FO0-injected nude and scid mce (c, d). B.
Summary of results for therapeutic experinments in nude and scid mce (a-d).
Per cent agwe 20f1/a66928r - beari ng m ce were averaged from ea®lT Gawup/ofetnunber s
of m.ce) and indicated at the Y-axis. 151 mice in total were used in this
experinment. WD 2011/ 065923PCT/ SG2010/ 000449 11 Figure 11 is a diagram
showi ng that A PRL-3 is not detectable at the cell surface. a. Peak- shift
was observed between A431 cells incubated with EG--receptor antibody (black
line) conmpared to A431 cells without jncubation of EGF-receptor antibody
(red line). b. Peak-shift was not observed between FO cells incubated with
PRL-3 mAb (black line) and without Ab (red line). c. Peak-shift was not
observed between F10 cells incubated with PRL-3 mAb (bl ack Iine) and
without Ab (red line). B. Label ed antibodies were intravenously injected 1

hr bef or etHe\¢h&of thy expetiment (¢hyl1ay adcemafrkpmgogmﬂed aid tBsued werdtdisdecddce. Early
del i very t he anti bod i

W | | er ntI ttack ncer.cells revent
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stages, afeMbitnofih lﬁ@mame;ekngmpal mdieB%e(a—m)wemidyctecawltmméslmds Rirnd to
metastatic |ung, 10tunors .in We ohserved st rong%fl uor escent
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celI's sapikdthy bolid intlehed (top haYI) hidRlated daMaboRRs pdntl . KashA-MErashaaes and
est abl i shed defense territory, . some kind of turmr m croenvi ronnent, which

makes | es§IrdesdRS ErRHEE apd’ %Hﬁqt%ﬂw RReniMsFeheY.t'em as consequences,

fl uoresc_ent 1 abel ed PRL3 anti bodi es were not able to | abel netastatic |ung
tunors in untlFigm’eédls a‘rdieghm smmgmaa@%w EclamericiﬁAharﬂiilétsttl@ fotnmilonfef
quorescent el ed:

sectj.on, tbcatrmrrl W 2986 e@%r dboung tex re‘%ﬁ endf’gHﬁ( atic

| ung turmfrotfar@mlysates @larte(pcbpaedfrﬁﬁam"éldﬂﬂucénH@T 1$6,a$2§8b,amd Nmmmarﬁecbear r ows

i ndic edblodves 1 ho t hat, PRL-3
orot o1 EipF MgETRECR A PRy e BAG TR ?ﬂﬁaﬁéﬁs%%’?.%gﬁ e
stai ni ng abt iPRU6® Bemrde\ﬁa;lrmﬁe mite (b6 mq:uagamtswmel)ll 0CHCTHN64ha:2 cBacedceRd ung
adenocarci n e bar: The S,, of
ing. o ancBMCVBieaEs SR PTG AP UL M CCH oINS PS B-auiarFDed,
gr ouped ae@%da Iﬁglo'fw@d Bﬁmhtrmmmpeﬁlms@anﬁwihemRLmedhnﬁmcsmmfoes Wik .e
exam ned hI HC, 2 | %Ed? ‘1§35° showed PRL\;\}:} r essi on. Thr ee %el ected
i mges wergt SARsRAcells g e vyte infegled Miadai] &b W SIS NKSEB MRS USEA 19 nnat e
| munes sy&a@(mnahﬁmm\tmhmhvéwpxﬁdﬁem v%tahaeacpyhc Nldd]?y Mr@ge MRE Geienhjeated (n=2)
and un-inj ?(litb? ldO (cz&cgr)ce]ls E}nd treated as n(}escrl%dc}/ 1n2B4 Palrresd e?(ger?ments (untreated/treated) were
| terminated when mice appeared very sick. Experiment durations are indicated on the top of each
panel. D. Summary of therapeutic results from mouse PRL-3 (R3-mAb) or chimeric PRL-3 (R3-
hAb) antibody therapies in nude mice injected with three human cancer cell lines. Percentages of

.20  tumor-bearing mice were averaged from each group (n=number§ of mice) and indicated at the Y-

axis. 101 mice in total were used in this experiment.

Figure 10 is a diagram showing that B-cells are important in mediating therapeutic
efficacy of PRL-3 chimeric antibody. A. Kaplan-Meier survival curves of ‘treated’ and
‘untreated’ HCT-116-injected nude and scid mice (a, b). Kap]an-Meier survival curves of A

25  ‘treated’ and ‘untreated’ B16F0-injected nude and scid mice (c, d). B. Summary of results for
therapeutic experiments in nude and scid mice (a-d). Percentages of tumor-bearing mice were v
averaged from each group (n=numbers of mice) and indicated at the Y-axis. 151 mice in total

were used in this experiment.



the experinment. On day 1, all mice were injected with | x106 FO cells via
tail vein, followed by two intravenous adm nistrations of the PRL-3

chi meri c walkzoperwsaeek (day 3, 6, 9, 12, 15) in GVL injefCESGNIOM04DN day
18, the therapeutic efficacy was exam ned. GM injected nude mce WO
2011/ 065923PCT/ SG2010/ 000449 12 showed nore severe turhors (in

bl ack) - bearing burden in lung, liver, adrenal, testis, and bone than GVL
un-injected mce, regardless PRL-3 mAb treated or untreated. Fi gure
14 is a diagram show ng that the out Cﬁrre of the treatnent is highly
associated with tissue expression patterns of the targets. A B. The
protei n expression patterns of PRL-3 and PRL2 in normal nouse tissues by
western blot, GAPDH was used as a | oading control. C. HCT-116 (PRL-2
positive cell line) recipients fail to respond to PRL-2 antibody (the
anti body al so E]garssn EsaanztgsamvsﬂohmnghatJA) PRIEY ia pyt, det¥oiable bi thetell sdifecet © Pedke f act

t hat PRL- S ub sl sed.in m f mouse S t we have
exani ned. i éwg"ﬁuP g 6\%‘ /f% CFl “P%te%fv‘tﬁﬁ’ﬁﬁr{?%ttof ?ﬂﬁﬁ”B‘fy @E‘?‘B[‘%e?m ce with
VHZ and negthpaeéd B 9\4395&Wth6ﬁ\1ﬁ4u&ﬁﬁﬁﬁ Rf EGB-r¥Rftlr &hlﬂO@ﬁ?@Buﬁeﬁb ORalNveHif was

db I h of
Fround o AV Deptseirh G1Is bty BRI mysb e Losl PRl Rt RPeloo. o

of conpl etepartihimant n&t%&dﬁeﬁmeeﬂﬂr&ﬂé }ncJU&ﬁthPRl\l\pm!Am(blEUkZlﬁcfe) £Has were
injected with a total volume of 200 m adjuvant: gEOf VHZ antlgenln

100 m sal‘”‘th‘é“trﬁb%?é ligex B- &@e'eﬁ?ntwdiemefﬁmt@woaﬂym 1hebetaredYISlivep; er ce) .

The seconghamt dalddrwbrkig Bolid1© ASTREEm e achily N ehPd ARk MYiBEdY will\¥eRis&ntlyl 00- 200
m of tail b eed was collected in a heparin-coated capillary tube. Plasna
was prepaP@dk e 9sllbeprevanshen fer further Bogrssian: Epuliresn ige e aps; EL| SA.

The detai b@é& B8P 8s Qith, ﬁubéécems&léamu Qﬁ‘fﬂo@r&\{ QS d b ¢EmBadehtichiy _
titers of VHZ antibodi’es in their sera were selected and lateral tail vein
i nj ectl@d wimass inxrepeedvmize’ eWGrOé%eS‘ieﬁgtr@Rﬁb’éfeS@m labeled ipneis dicpied ®iferl.ce serve as
a negati Ve édrlﬁilce '"Irl]leLMoﬁtr&ieldQchez&llngﬁll ouuegGﬁkegﬂew de\Té?op%Zf pore the
possi bility of antibodies targeting intracel ar proteins, in this study,
we have ohoseretasgsfsgad sstahisheddefensedprritoss sermge kméOf HmPRDISIdenYizgnments ybieB for
anti cance a
cancor as s Tr2gkaR EoARRY AP Hfhiie sysemas onsequEideS hifscdft BRI L
25PRL- 3 aAwntjodies whemapaple tPﬂa_beBnﬁtsstaméur@ftumbre it hn@@tmnbfer‘é’e(lﬁmforiare- 2, and

-3) th ; _ . .

bt 171 e hRNATRORGRG o SRRNAL Ap i chlridim o Ty LR ol

protein t ytadsarrmwsph@sqdkmlm boynParp) ‘fénger) bitlie metastatic lung tumor from untreated
B16F0 recipients. Scale bar: 200 um. Red arrows indicated blood vessels.

Figure 12 is a diagram showing that PRL-3 protein is upregulated in lung cancers and
AML. A. Representative IHC staining of PRL-3 expression in lung squamous cell carcinoma. B.
.20 | lung adenocarcinoma. Scale bar: 100 um. C. The percentages of PRL-3-positive lung cancers as
| detected with immunohistocherﬁistry (IHC) are summarized, grouped according to cancer
subtypes. D. AML bone marrow samples were examined by IHC, 24 out of 69 (35%) showed

- PRL-3 expression. Three selected images were shown.

* Figure 13 is a diagram showing that NK cells in Innate Immune system are involved in the
: :25 therapy. Nude mice were injected (n=2) and un-injected (n=2) with GM1 antibody 24 hrs before
the expériment. On day 1, all mice were injected with 1x10° FO cells via tail vein, followed by
two intravenous administrations of the PRL-3 chimeric mAb per week (day 3, 6,9, 12, 15) in

GMI1 injected mice. On day 18, the therapeutic efficacy was examined. GMI injected nude mice



WO 2011/ 065923PCT/ SG2010/ 000449 13 PRL-3 was first linked to

col orectal cancer netastasis in 20018. Subsequently, up-regulation of

i ndi vi duaWORRL#6FIERPs was reported to be correl ated w t hpPalrsezaugoapes of
advanced human netastatic cancers when conpared with their norna
counterparts9. The PRL phosphatases represent an intriguing group of
protein's being validated as biomarkers and therapeutic targets in hunman
cancersl10. PRLs are intracellular Ctermnally prenylated phosphatases,
while nmutant fornms of PRLs that | ack ﬁpe prenyl ation signal are often-

| ocalized in nucleil 1 12. - Thé localization of PRL-1 and PRL-3 to
the inner leaflet of the plasma menbrane and early endosones has been
reveal ed by EM i mmunogol d | abel i ngl3. Targeting PRLs by exogenous
10reagents to ablate PRLs-cancer cells requires their penetration into
cel | s andslicwed nhadeh @B ginfugs (ieblkck)-Segmpbdliden indurgytise, ddrealciettss aldibonethhanced
green flugrescent protein (EG-P pul ar reporter protein originally
isolatedA% dﬁfﬁémﬁgpvvﬁﬁgﬂ'ﬁﬁﬂﬁgfgg iepigd PLUNIRAEA £ | Lor esces green when

exposed to blue light. EGFP is an intracellular protein that sonetines
enters the nuckigurs 14 s dagnaw shoaingthd dleermytpomg o the itneatmeHPhiglaly wesgciated with
artificial:.'ca . Lt c.intkrasel r eln’ | GP- FO and
EFP. BL6P 1D e TR Ar e rfecd. R RERR By Blol o, e AR Pl
W | | "t hen2livendranigyetusd tifsyest@ R stemih ot EABRPlews usddas ak@rmg amtidhddyIEhblfl d have
| ess.undegig,ed si.de. eff. in the. ani 8 as; iS00tk ssed in
t he host: EI{SLSg §§'tgv‘l%acgl}t(l Lﬁeﬁ%ecwgﬁn&%}ggg{l{e%d sel ec% e "bgg;i/\@fe: a%féﬁ(gi aﬁéﬁf:ogs;r ot ein,
t he "pol yonmvts mith PRILeI] Itherapy 20¢striilely ddertathelfhan ket PRI aswbiquiteusihexptdssed dn

;arget14.h%g(#%%g“hﬂgmg?ﬁpgg sapcer nodel of Py-nil transgenic heterozygous
emales (+ J) carrying e ml ‘oncogené under the transcriptional control of

t he nmouse mammary tunor virus pronoter/enhancer. The transgenic mce have
been wi del y usBairgd> ghapw|theggiuitpligununizaton ¢sddBLo mise Wc\Wde and moritoeng ancer

reseangh aETdRciopnicRt. BHRESSId(BEBLE MRk et iﬁ%ﬁ&ﬁnh’z‘e@%& in@BpPonkA1gnibRIASAL | C
mammary tunor phenot ge15'16. WO 2011/ 065923PCT/. G2010/00044d 14
0 ml Freund’s Adjuvant: 20 mg of VHZ antigen in 100 ml saline mixed with

a total volume of
100 ml of complete adjuvant (Cat#77140, Pierce). The next two immunizations were injécted
with a total volume of 200 ml adjuvant: 20 mg of VHZ antigen in 100 ml saline mixed with 100
ml of incomplete adjuvant (Cat#77145, Pierce). The second and third injections were

- 15 administrated every 2 we‘eks, 100-200 ml of tail bleed was collected in a heparin-coated capillary
tube. Plasma was prepared from blood sample and antibody titer was measured by ELISA. The
detailed steps of ELISA were described previously. Mice with high titers of VHZ antibodies in
their sera were selected and lateral tail vein injected with 1x106 VHZ-expressing cancer cells.

Unvaccinated mice serve as a negative control in this study.

20  DETAILED DESCRIPTION

To explore the possibility of antibodies targeting intracellular proteins, in this study, we
~ have chosen to focus on three représentative intracellular targets for anticancer therapies in

animal models.

Firstly, we select a cancer associated-PRL-3 intracellular.phdsphatase as a target for the
25 PRL-3 antibody therapy. PRL-3 is one of the three members (PRL-1, -2, and -3) in the PRL
v (phosphatase of regenerating liver) family which was identified in 1994 and 1998°°. The three
PRLs form a subgroup of the protein tyrosine phosphatase (PTP) family’.



WIld type animal nodels to reveal a hitherto unrecogni zed concept that

anti body therapy can be used for targeting intracellul ar-oncoproteins.

The Exanpweodéwsestrate that each of the above intracelPCuiSezoiproot4e® ns can
be targeted by anti bodi es agai nst the cognate antigens. Accordingly, we
provide for the treatnent of cancers associated with intracellular
oncoproteins by antibodi es agai nst such intracel |l ul ar oncoproteins.

| f an antibody can recognize its intracellular antigen, it may be that an
intracellular antigen could potentiall]y be used for vaccination to

stinmul ate host inmune system and produce antibodies against it. This
pronpted us to explore vaccination with intracellul ar oncoproteins against
tunmors whi ch express specific intracellular antigens. 10Vaccination is

i nexpensi ve yet effective in stinulating host imunity. Conpared with
extracel | ul ar prat-BgaeSist iifled &caldredtacaREchahsisists a1 SubsgeEntiptipon recei ve

much 1 ess atfention because their intracellular |ocation. The_.main
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protein thus lapreyent - Lar QR : : . Next, we
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t unor- ant iqgalized  melilt® t he formations of tunors. Mre 20inportantly, the
dat a suggest the possibility of vaccination to prevent disease progression
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over R@ssidifert YN PRLRYncer cells requires thefGRA ALY ceMEanR i QY éHlBedoRy thshe
prevention of cancers associated with intracellular 25oncoproteins by

vacci nation usjn uch intracel |l ul ar, oncoproteins. . VO .
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cancer pr astenpriessad inthe st fisseasr e. 10 TREATMENT OF CANCER W TH ANTI BODI ES

AGAI'NST | NTRACELLULAR ONCOPROTEI NS

Last but not least, we selected a well known oncoprotein, the polyomavirus middle T
20 (mT) intracellular kinase, as the third target'*. We used thé mammary cancer model of Py-mT
transgenic heterozygous females (+/-) carrying the mT oncogene under the transcriptional control
of the mouse mammary tumor virus promoter/enhancer. The transgenic mice have been widely
used as excellent mouse tumor models for decades in the cancer research cofnmunity té assess the

relative contribution of the metastatic mammary tumor phenotype'5 16

25 To obtain a better understanding and extend our previous promising pre-clinical data'” to

future clinical applications in human, herein, we performed the entire antibody therapy study in -



As shown in the Exanples, we denonstrate that antibodi es agai nst PRL-3,
EG-P and pol yomavirus mddle T (Py-nl) as well as other intracellular

ant i gens,woantigessi singly bind to their intracellul ar trargekel/oseadr di ng
to the expectation in the literature, targeting intracellular proteins and
such- 150t her intracellular oncoproteins with antibodies to abl ate cancer
cells and cancer netastasis has never been previously thought to be .
possi.bl e because of .their intracellular |ocation. W have shown that this
is not the case. We therefore provide generally for antibodies agai nst
cancer causing oncoprotelns whi ch oncoproteins are intracellular in

nat ure, as cancer therapies, particularly therapies for cancer
20net'astasis. W provide for use of an antibody against a cancer causing
oncoprot ei n, which oncoprotein is intracellular in nature, in a method of

t r eat ment Waill tgRAREATI HYEds BFevealnOftherfRim&b A 7. coNpth@\ahiitedf eHerappthiogs of
treating cag%ers and .canc nmet ast ases associ ated with cancer causing

oncopr ot el'if: mﬁﬁggﬁgdﬁﬁﬁﬁﬁﬁ¥éwﬁ§“%?8&intracellular in nature, by

admini stration of a-25therapeutically effective ambunt of an anti bod
agai nst._such adhhd bxamalee ¢nnatratotheiomrlvefehnabore mtrpeetlilerprofeins paney tirkeled WO
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|ntraceIIuIar geni c de or a varia
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ant i body nmay be capabl e of crossing the plasnma nmenbrane of a cel

. If an antibody can recognize its intracellular antigen, it may be that an intracellular antigen
could potentially be used for vaccination to stimulate host immune system and produce antibodies
against it. This prompted us to explore vaccination with intracellular oncoproteins against tumors

which express specific intracellular antigens.

10 Vaccination is inexpensive yet effective in stimulating host immunity. Compared with
extracellular antigens, intracellular proteins used in vaccination receive much less attention
because of their intracellular location. The main objective of this vaccination is to artificially
activate the immune system against a particular intracellular protein to prime the antibody in
some individuals against certain malignant cells expressing that intracellular protein thus

- 15 preventing tumor formation in the future.

Next, we used the same three intracellular antigens (PRL-3, EGFP, and mT) to perform
vaccination in C57BL6 wild type mice. We obtained interesting results, as shown in the
Examples, that mice immunized with an intracellular tumor antigen are able to eradicate these
cancer cells expressed that specific tumor antigen to reduce the formations of tumors. More

.20 importantly, the data suggest the possibility of vaccination to prevent diseasé progression for
- individuals who are genetically at high risk in developing certain cancers caused by known
intracellular oncoproteins. Such spec_iﬁc active immunotherapy of cancer, if successful and

effective have clear advantages over passive immunotherapy.

Accordingly, we provide for the prevention of cancers associated with intracellular

- 25  oncoproteins by vaccination using such intracellular oncoproteins.



The anti body may be capable of binding to and inhibiting a biological
activity of the oncoprotein. For exanple, where the oncoprotein conprises
PRL-1 or wBLeB/o6s92@ bi ol ogi cal activity which nay be i nirChiSGedioreags4gonpri se
protein tyrosi ne phosphatase (PTP) activity. The antibody nay be capabl e of
preventing netastasis of a cancer, preferably colorectal cancer, ovarian
cancer, breast cancer, |iver cancer, pancreatic cancer, prostate cancer,
gastric cancer, lung cancer, penis cancer, cervical cancer, brain cancer,
esophageal cancer, bl adder 10carcirmn¢§ ki dney renal cell carcinom, ovary
| ynphoma and skin nel anoma. The anti body may conprise a nonocl onal anti body
or a humani sed nonocl onal anti body. The anti body may be conprised in
a conbination with another entity or substance, such as a cancer drug.

The anti body .capabl e of binding to an intracellular oncoprotein may be
conpri sed in alnkbipbdyracaidéd DaImicofiRsd 6)if@rbotaifibodyitiegapsesahd satcmatianbody or
conbinationh,to q}her mLtq,%g@harna euticallﬁ.accigtable excigient, di | uent
or carr i epvithintracellulapproteins fopanficanser. CangrrAPIFaeR i PRI MOS8 ¥ on nay be used
in ﬁige_t haddiveduatizdahiRnihe@py, R enlcemgis@rbegjfl It&@@@eﬂlbriﬁ@trdﬁ&fl;@gttﬁﬁégﬁes&&erﬁ_()](‘j . The
met hod may conpri se exposing a cancer cell to the antibody. The nethod may
20conpr i sé?dévdﬁiﬁahPaé‘F’étF-iAﬁ@‘%%d% therpryradtiaeeratyn ey é@?’i {epmpbsit rstoreies

anti body, ueambhtal LM B the AARE ST hilioNudiRe@medibidt VicdualwesUhb s thOghing o
suspected of suffering fromcancer. The cancer nmay conprise a netastatic

cancer.  Mmake antippdiesfonous OWRESFO¥SWpr i se col orectal - cancer, ovarian cancer,
breast cancer, liver cancer, pancreatic cancer, prostate cancer, gastric
cancer, [ung c@weely, pesines acanddy usedeo piceal bacgmie @nd vilad aifevtiond@nd to target a
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carci noma, VY(I ney renal C carcl noma, ovary lynphoma an I'n nonw.
intracellular oncoproteins hold enormous promise for cancer prevention in the future.

10 TREATMENT OF CANCER WITH ANTIBODIES AGAINST INTRACELLULAR ONCOPROTEINS

As shown in the Examples, we demonstrate that antibodies against PRL-3, EGFP and
polyomavirus middle T (Py-mT) as well as other intracellular antigens, can surprisingly bind to

their intracellular targets.

According to the expectation in the literature, targeting intracellular proteins and such
15  other intracellular oncoproteins with antibodies to ablate cancer cells and cancer metastasis has
never been previously thought to be possible because of their intracellular location. We have

shown that this is not the case.

We therefore provide generally for antibodies against cancer causing oncoproteins, which
oncoproteins are intracellular in nature, as cancer therapies, particularly therapies for cancer
: :20 - metastasis. We provide for use of an antibody against a cancer causing oncoprotein, which
" oncoprotein is intracellular in nature, in a method of treatment of cancer such as cancer

metastasis.

We provide for methods of treating cancers and cancer metastases associated with cancer
causing oncoproteins, which oncoproteins are intracellular in nature, by administration of a
25  therapeutically effective amount of an antibody against such an intracellular oncoprotein to a

patient in need thereof.



The nunber of metastatic tunmours in a treated individual may be reduced by
at |l east 50% conpared to an untreated individual. It may be reduced by at

| east 60%oOl2011m&y92Be reduced by at |east 70% It nay bePCcasGeed/ obg4at | east
80% - The nunber of netastatic tunours in a treated individual may be
reduced by at |east 90% conpared to an untreated individual. W'
further describe a nethod of treatnent or prevention of cancer, such as
metastatic cancer, in an individual suffering or suspected to be suffering
from cancer, the nethod conprising adﬂgnistering a therapeutically
effective anount of an anti body as descri bed, a 10conbi nati on as descri bed
or a conposition as described, to the individual. The nmethod nmay conprise a
feature as set out in any of the above paragraphs. We further provide
a nethod of treatnment or prevention of cancer, such as netastatic cancer,
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possi bl e becaus® BHbedyanay begenagleat pisvering gieiastaghot 2 opger, preferably colorectal
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intracel lul ar oncoproteins to prevent cancer cell formation, cancer cel
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possi be. Méinbay &idePWhallBRtarkilbia, loSard BimphbRa GRE&in melanoma.

The antibody may comprise a monoclonal antibody or a humanised monoclonal antibody.

The antibody may be comprised in a combination with another entity or substance, such as

a cancer drug.

The antibody capable of binding to an intracellular oncoprotein may be comprised in a
15  pharmaceutical composition comprising such an antibody or combination, together with a

pharmaceutically acceptable excipient, diluent or carrier.

The antibody or a pharmaceutical composition may be used in a method of treatment or

prevention of cancer or metastasis thereof.

The method may comprise exposing a cancer cell to the antibody. The method may
20  comprise administering a therapeutically effective amount of the antibody, combination or
composition to an individual suffering or suspected of suffering from cancer. The cancer may

comprise a metastatic cancer.

The cancer may comprise colorectal cancer, ovarian cancer, breast cancer, liver cancer,

pancreatic cancer, prostate cancer, gastric cancer, lung cancer, penis cancer, cervical cancer, brain



We therefore provide generally for cancer causing oncoproteiris, which
oncoproteins are intracellular in nature, as cancer vaccines, particularly
vacci nes woanngsseancer netastasis. W provide for use eCT&G20000p0t i N,
whi ch oncoprotein is intracellular in nature" in a nethod of prevention of
cancer including cancer netastases associated wi th cancer causing
oncopr ot ei ns. We provide for nethods of preventing cancer

i ncl udi ng cancer netastases associated with 10cancer causing oncoproteins,
whi ch oncoproteins are intracellular 5 nature, by adm nistration of a
prophyl actically effective anpbunt of {he intracel lular oncoprotein to a
patient in need thereof. - We provide a pharnaceutical conposition
conpri sing an antibody against an intracellular oncoprotein, together with
a pharmaceutically acceptabl e excipient, diluent or carrier. W provide for
t he use of;axﬁuclslsoﬁha@bearcmeleuhﬂ@abarciﬁdsmsidhémnél@éll tdneindni£ atarg hyimphbme amic er

i ncl udi ng canc 15metastasis. We provide a pharnaceuti cal

conposi ti gﬂnﬂﬁﬁ‘ﬂ?q‘%l ng an i'ntracellular oncoprotein, together with a

phar maceutically acceptabl e excipient, diluent or carrier. W provide for
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2011/ 06 5923pc-|-y\/3@@1f071@9@£419neﬂg)d of treatment or prevention o ancer such as metastatic

cancer, in an individual suffering or suspected to be suffering from cancer, the method
comprising administering a therapeutically effective amount of an antibody as described, a

10 - combination as described or a composition as described, to the individual.
The method may comprise a feature as set out in any of the above paragraphs.

We further provide a method of treatment or prevention of cancer, such as metastatic
cancer, in an individual suffering or suspected to be suffering from cancer, the method
comprising diagnosing cancer in the individual and treating the individual by a method as

15 described.

We describe a method comprising the steps of providing an antibody as described and

allowing the antibody to bind to an oncogenic polypeptide.

The antibody may be allowed to bind to a cell expressing a such an oncogenic

polypeptide. The oncogenic polypéptide may comprise an intracellular oncdgenic polypeptide.

20 PREVENTION OF CANCER BY VACCINATION WITH INTRACELLULAR ONCOPROTEINS

~ According to the expectation in the literature, targeting intracellular PRLs and such other
intracellular oncoproteins with antibodies to ablate cancer cells and cancer metastasis has never

been previously thought to be possible because of their intracellular location.



In the heart, protein kinases regulate contractility, ion transport,

net abol i sm and gene expression. Phosphatases, in addition to their role in
dephosphow9l2atiiwwm23ar e i nvol ved in cardi ac hypertrophy a&oa/Sdpefoonetd on.

By dat abase searching and screening of a heart cDNA |ibrary, Mitter et al.
2001, Biochem Biophys. Res. Comun. 283: 1061-1068 identified a cDNA
encodi ng PTP4A3, which they terned PRL3. The deduced PRL3 protein is 76%
identical to PRL1 (PTP4Al; 601585) and 96% i dentical to mouse Pr13.

Nort hern bl ot anal ysis reveal ed expr ercgsi on of an approximately 2.3- kb PRL3
transcript predomnantly in heart and skeletal muscle, with | ower
expression in pancreas. This expression pattern is distinct fromthe w der
expression of PRL1 and PRL2 10( PTP4A2; 601584). In situ hybridization

anal ysis | ocalized PRL3 expression to cardi omyocytes. Tris glycine gel

anal ysi s showedcdobfiigh?Rh@idatiorex i &xgs@tiulasormgopdteloBtqproteti dancdru¢itformath, and

mut atii on anal yses i ndi cated t hat osphat e cl eavage ,is dependen cys104
A e i TR S e T e LT e
bl ot -anal ysieshahowechdephomsphaky! ation of pl30cas (BCARL; 602941) in
response to angiotensin 11 (106150), 15suggesting a role for PRL3 in the
nodul ation of { cel | i i Lnduc I noll.
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nmet astatic colorectal cancer with that of primary cancers, benign

col orectal tumiegproviRdom@E BBdn drob6Eial whicledicopoteinifintktdidlanmhadiBexpaessed
at high levels in each of 18 cancer netastases studied but at | ower |evels
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from MN ] We provide a pharmaceutical composition comprising an antibody against an intracellular
oncdprotein, together with a pharmaceutically acceptable excipient, diluent or carrier. We provide
for the use of such a pharmaceutical composition for the treatment of cancer including cancer

15  metastasis.

We provide a pharmaceutical composition comprising an intracellular oncoprotein,
together with a pharmaceutically acceptable excipient, diluent or carrier. We provide for the use

of such a pharmaceutical composition for the prevention of cancer including cancer metastasis.

INTRACELLULAR ONCOPROTEINS

~.20 Intracellular oncoproteins and intracellular antigens may include any one or more of the

following, or their variants, derivatives, homologues or fragments:
PRL-3

The following text is adapted from OMIM entry 606449.

PRL-3 is also known as Protein-Tyrosine Phosphatase, Type 4A, 3; PTP4A3. The

- 25 chromosomal location of PRL-3 is at gene map locus 8q24.3.



Mouse and human PRL-3 proteins were described in detail in Li et al (2005),
Cin Cancer Res; 11:2195-204. PRL-3 Sequences The net hods and
conposi t iwoedass2dbed here make use of PRL-3 pol ypept i @#€3/SGadmiomhodas e
described in detail below As used here, the term"PRL-3" is intended to
refer to a sequence set out in Table D2 bel ow. Unigene AF041434.1
BT007303. 1 AK128380.1 NM 007079.2 AY819648.1 BC003105.1 NM 032611.1
AK311257.1 U87168.1 AJ276554. 1 BCO66043.1 Description Honp sapiens
potentially prenylated protein tyrosiﬂp phosphat ase hPRL-3 nmRNA, conplete
cds -

" In the heart, protein kinases regulate contractility, ion transport, metabolism, and gene
.~ expression. Phosphatases, in addition to their role in dephosphorylation, are involved in cardiac

- : hypertrophy and dysfunction.

- By databése searching and screening of a heart cDNA library, Matter et al. 2001,
. 5 Biochem. Biophys. Res. Commun.. 283: 1061-1068 identified a cDNA encoding PTP4A3, which
‘ they térmed PRL3. The deduced PRL3 protein is 76% identical to PRL1 (PTP4A1; 601585) and
96% identical to mouse Prl3. Northern blot analysisfevealed expression of an approximately 2.3-
kb PRL3 transcript predominantly in heart and skeletal muscle, with lower expression in
pancreas. This expression pattern is distinct from the wider expression of PRL1 and PRL2
10 - (PTP4A2; 601584). In situ hybridization analysis localized PRL3 expression to cl:ardiomyocytes.v
Tris glycine gel analysis showed that PRL3 is expressed as‘a 22-kD protein. Functional and
mutation analyses indicated that phosphate cleavage is dependent on cys104 of PRL3.
Overexpression of PRL3 resulted in increased cell growth. Western blot analysis showed
dephosphorylation of p130cas (BCAR1; 602941) in response to angiotensin 11 (106150),
15  suggesting a role for PRL3 in the modulation of intracellular calcium transients induced by

angiotensin II.

To gain insights into the molecular basis for metastasis, Saha et al. 2001, Science 294:
1343-1346 compared the global gene expression profile of metastatic colorectal cancer with that
- of primary cancers, benign colqreétal tumors, and normal colorectal epithelium. PRL3 was
20 - expressed at high levels in each of 18 cancer metastases st;jdied but at lower levels in
nonmetastatic tumors and normal colorectal epithelium. In 3 of 12 metastases examined, multiple
copies of the PRL3 gene were found within a small amplicon located at chromosome 8q24.3.
Saha et al. (2001) concluded that the PRL3 gene is important for colorectal cancer metastasis.
Using the Stanford G3 radiation hybrid panel and database sequence analysis, Saha et al.
25 . (2001) mapped the PRL3 gene to surrounding marker 145.20. The PRL3 gene is also tightly
linked to marker SHGC-22154, which is located at 8q24.3, approximately 3 Mb from the 8q

telomere.



Hono sapi ens protein tyrosine phosphatase type | VA nenber 3 nRNA, conplete
cds Hono sapi ens cDNA FLJ46523 fis, clone THYMJ3034099 Honp sapiens protein
t yrosi ne whasphmtaese type | VA, nmenber 3 (PTP4A3), transecirsGv@aniaas 2,
MRNA Hono sapi ens HCV p7-transregul ated protein 2 nRNA, conplete cds Hono
sapi ens protein tyrosi ne phosphatase type I VA nenber 3, nRNA (cDNA cl one
MGC: 1950 1NMAGE: 3357244), conpl ete cds Honb sapiens protein tyrosine
phosphatase type | VA, nenber 3 (PTP4A3), transcript variant 1, nmRNA Honp
sapi ens cDNA, FLJ18299 Human protein &yr05|ne phosphat ase honol og hPRL- R
NRNA, - partial cds Hono sapiens nRNA f6r protein tyrosine phosphatase
hPRL-3, short form Mus nuscul us protein tyrosi ne phosphatase 4a3, nRNA
(cDNA clone 21 MGC: 90066 | MAGE: 6415021), conplete cds Mius nuscul us cDNA,
cl one: Y1®102103, strand: pl us, -reference: ENSEMBL: Mouse- Transcri pt -

ENST: ENSMUSTOO[@0005@i3daptabses OMIMILAT. sear ch Mus nuscul us ful | open
reading frame cDNA cl one RZPDo836H0950D for gene Ptp4a3, Protein tyrosine
phosphat ase 4a¥oussenphenan RRds3 piotrists, wese dsperdddim dotedl IWS@GI 380 d4lin Cangpre

brai n UN LI NE cDNA, RLKEN full-length enriched library,
R

cl one: Mb product proteln tyr05|ne phosphatase 4a3, full insert
sequence
. PRL-3 Sequences
) 5 The methods and composition_s described here make use of PRL-3 polypeptides, which are

described in detail below. As used here, the term “PRL-3" is intended to refer to a sequence set

out in Table D2 below.

Unigene ' Description
- Homo sapiens potentially prenylated protein tyrosine phosphatase
AF041434.1  hPRL-3 mRNA, complete cds ' ‘

Homo sapiens protein tyrosine phosphatase type IVA, member 3

BT007303.1 mRNA, complete cds
AK128380.1 Homo sapiens cDNA FLJ46523 fis, clone THYMU3034099

Homo sapiens protein tyrosine phosphatase type IVA, member 3

NM_007079.2 (PTP4A3), transcript variant 2, mRNA
AY819648.1  Homo sapiens HCV p7-transregulated protein 2-mRNA, complete cds

Homo sapiens protein tyrosine phosphatase type IVA, member 3,
BC003105.1 mRNA (cDNA clone MGC:1950 IMAGE:3357244), complete cds

Homo sapiens protein tyrosine phosphatase type IVA, member 3
NM _032611.1 (PTP4A3), transcript variant 1, mRNA '

AK311257.1  Homo sapiens cDNA, FLJ18299

Human protein tyrosine phosphatase homolog hPRL-R mRNA, partial
U87168.1 cds

Homo sapiens mRNA for protein tyrosine phosphatase hPRL-3, short
AJ276554.1 form

BC066043.1 Mus musculus protéin tyrosine phosphatase 4a3, mRNA (cDNA clone



Mus muscul us activated spleen cDNA, RIKEN full-length enriched library,

cl one: F830102P03 product: protein tyrosi ne phosphatase 4a3, full insert
sequence WD0nuss2Bus 6 days neonate spl een cDNA, RI KENPCUISG20®rege4h9
enriched library, clone: F430011C20 product: protein tyrosi ne phosphatase
4a3, full insert sequence Mius nusculus potentially prenylated protein
tyrosi ne phosphatase nmPRL-3 (Pr13) nRNA, conplete cds Mis muscul us protein
tyrosi ne phosphatase 4a3 (Ptp4a3), nRNA Mus nmusculus O day neonate skin
cDNA,” RIKEN full-length enriched |ibrary, clone:4632430E19 product: protein

t yrosi ne phosphatase 4a3, full insert”sequence Mus nusculus adult male |ung
cDNA, RI KEN full-length enriched |ibrary, clone:1200003F10 product: protein
tyrosi ne phosphatase 4a3, full insert sequence Mis nuscul us 18-day enbryo

whol e body cDNA, RIKEN full-length enriched library, clone:1110029E17
product protei.n tyrosﬂme9mxﬁnﬂmiﬁl@ﬁSQﬂ3Rﬁ%bBG&G&O/000449 22 phosphat ase

4a3, full insert sequence Mus nmuscul us protein tyrosine

phosphat ase 4a3, nRNML(S@mswllélcm&\ B@@z’mﬁ@l@m NEed:BEL46 | MAGE: 4482106) ,
conplete cds . rg@gEgh RhMP tge mm conprlse or consist of a
human PRL- 3 polypeptl such as t e sequence havi ng Uni gene accession

number AFOMHE®A58.] ‘ENSTE%Q@N@$H§@@@53§QL@ﬁ@tmah@ABéwﬂmat|ves t her eof of
PR L3 mmy 1 nol ude. UnMieTEsabisdRE Pish i Beb R A es osSIB T o
met hods and corrposi tif@rgsmi&mslrbetdmhﬁbanmbepm&eem dripletsbiisCincli s descri bed

in detail %Iso known as DUSP23, MOSP, LDP-3, DUSP25, FLJ20442
and RP11- 160 %1511 " stopoodo

Mus musculus adult male brain UNDEFINE'D._CELL_LINE cDNA,
- RIKEN full-length enriched library, clone:M5C1053F14

AK147489.1 - produc;t:protein tyrosine phosphatase 4a3, fuil insert sequence

Mus musculus activated spleen cDNA, RIi(EN full-length enr‘iched

library, clone:F830102P03 product: protem tyrosine phosphatase 4a3,
AK172192.1  full insert sequence

Mus musculus 6 days neonate spleen cDNA, RIKEN full-length

enriched library, clone:F430011C20 product:protein tyrosine
AK143702.1  phosphatase 4a3, full insert sequence

Mus musculus potentially prenylated protein tyrosine phosphatase
AF035645.1 mPRL-3 (Pr13) mRNA, complete cds |
NM_008975.2 Mus musculus protein tyrosine phosphatase 4a3 (Ptp4a3), mRNA
| Mus musculus 0 day neonate skin cDNA, RIKEN full-length enriched
library, clone:4632430E19 product:protein tyrosine phosphatase 4?13,
AKO014601.1  full insert sequence

Mus musculus adult male lung cDNA, RI'KEN; full-length enriched

library, clone:1200003F 10 product:protein tyrosine phosphatase 4a3,
AK004562.1  full insert sequence

Mus musculus 18-day embryo whole body cDNA, RIKEN full-length
AKO003954.1  enriched library, clone:1110029E17 product:protein tyrosine



As used here, the term"VHZ" may refer to a pol ypepti de sequence havi ng
GenBank 10Accessi on nunber NP 060293.2, NP 081001.1, XP 341157.1, XP
001170819W0,20MP6823170835. 1, XP 545747.2, NP 001076078. PCTNB20000M1371. 1,
NP 783859. 1, NP 001034709.1, XP 001480730.1, XP 001117253.1 or XP
001117256. 1. A "VHZ pol ypepti de" may conprise or consist of a human
VHZ pol ypeptide, such as the sequence havi ng accessi on nunber NP_060293.
15Wth regard to nucleic acid sequences, the terns "VHZ pol ynucl eoti de",
"VHZ nucl eoti de" and "VHZ nacleic aciéy' may be used interchangeably, and
shoul-d be understood to specifically Tnclude both cDNA and genom c VHZ
sequences. These terns are also intended to include a nucleic acid sequence
capabl e of .encoding a VHZ pol ypepti de and/or a fragment, derivative,
honol ogue or-variant of this. 20Were reference is made to a VHZ nucleic
acid, this shoul d beph@kgitasasar fullehereegendeo any nenber of the VHZ famly
of nucleic acids. O particular:-interest are VHZ nucl eic acids sel ected
fromthe group consi Husmpseflus priNegio 7SR, hosphpE287.28RNA (6NA4I0186. 3,

XM 001170 A : : 449 23 XM 001170835.1, XM
545747. 2, 8%?2%6%%?6%é%&?@%ﬁ%@%&&%ﬁ%32. 1, NM 001039620.1, XM
001480680. 1, XM DRI-BPARHetile omayddn(dise drrRadst of a human PRLAP peJypentidaisect aar e any
one or no j L4 ut as "Qther VHZ nucleic

- fHe ngiupﬁc%gllagy\g {Jﬁfggneaa(&%sér?gglgr%g ﬁg?ﬁ?&%?

aci d sequen or "VHZ nucleic acid may
conprise a human VHZ sequence, havi ng nBank Accessi unmber, NM.017823. 3.
ANTI - | NTRACEL LRSI iReSF BN W@@%?ES of any, somggr ﬁ@%fgl?%@olm@“ &AET at i on

and "pr oduglké RBIuBE. BEtdxBagle FR1AY Biah Ficluidd Unae®) AdteRIon0NEMEEBCOs6AR1 €i NS,
i.e., anti-intracellular oncoprotein antibodies. Such anti-intracellular

oncoprgtek?ﬂgOantibodies may be capabl e of binding oncoprotein, preferably
i ntracellular oncoprotein. ' :

, - The methods and composifions described here make use of VHZ, which is described in

~ detail below.
VHZ is also known as DUSP23, MOSP, LDP-3, DUSP25, FLJ20442 and RP11-190A12.1

As used here, the term “VHZ” may refer to a polypeptide sequence having GenBank
10 Accession number NP_060293.2, NP_081001.1, XP_341157.1, XP_001170819.1,
XP _001170835.1, XP_545747.2, NP -001076078.1, NP_001011371.1, NP_783859.1,
NP_001034709.1, XP_001480730.1, XP_001117253.1 or XP_001117256.1.

A “VHZ polypeptide” may comprise or consist of a human VHZ polypeptide, such as the

~ sequence having accession number NP_060293.

. 1115 With regard to nucleic acid sequences, the terms “VHZ polynucleotide”, “VHZ
| nucleotide” and “VHZ nucleic acid” may be used interchangeably, and should be understood to
specifically include both cDNA and genomic VHZ sequences. These terms are also intended to
include a nucleic acid sequence capable of encoding a VHZ polypeptide and/or a fragment,

derivative, homologue or variant of this.

20 Where reference is made to a VHZ nucleic acid, this should be taken as a reference to any
. member of the VHZ family of nucleic acids. Of particular interest are VHZ nucleic acids selected

from the group consisting of: NM_017823.3, NM_026725.2, XM _341156.3, XM _001170819.1,



Bot h nmonocl onal anti bodi es and humani sed nonocl onal anti bodi es and their
properties are provided in this docunent. Humani sed versions of each of

t hese antwbadissase al so di scl osed. For the avoipdarsGeoofoodioubt |
where a specific antibody designation is referred to in this docunent, this
shoul d be taken to include a reference to both the nouse nonocl onal

anti body (as 1l5secreted by a hybridoma), as well as to the humani sed
version of it, unless the context dictates otherw se. Thus, for exanple,
where antibody NNN is referred to, thj,s includes both the nonocl onal

anti body NNN (i.e., the nouse hybrid secreted anti body desi gnated NNN)
as well as a humani sed nonocl onal anti body NNN. The anti bodi es
descri bed in this docunent may be produced by a person skilled in the art
20from the i nformation disclosed in this docunent, and enpl oyi ng nol ecul ar
bi ol ogy tmhlmoquesw\nmm_mmlﬁuw_eemsaw.1|, Nm_@omlllsﬂ.l,NM_me.m hi s

Phe. i nt 1 abBuoa ooy apLsREl S @B rAs Ehon AT DB B¥oitonol oguce, o

fragments and derivatives of these vari abl e regions may be generated. Using
such sequence Aké ochwed wnanyons ki bedf femydeic e s@Bprcetict eutantPherdy 4

conpri si ng &Q@&ﬁjég&%@ghgdo$glons or their variants, -honol ogues, fragments
and derivatives guences of nucleic acid constructs for expressing

monocl gnal antibodi es WD 2011/065923PCT/SG2010/000449 24 ag glnst a
i ntracel | ul ar. '%mewmlﬁbé}en\’%pucéqlgﬁfl%@ammﬂsw h‘é[?‘l'y HE sequence aaving

const r uct gepRdAR N cBesGbn BRHEININ@ 78y®Ni sed nonocl onal anti bodi es agai nst
intracel lular oncoproteins may al so be enployed. W describe nmethods of

expr essi ”QNWE\JT%AHLQ%AE6N%pﬁ6’|t§%ﬁ§hfzz)ﬁ&g‘ cells transfected with the

constructs as varirants ogues, fragnments and derivatives of

t hese humani sefQeREbe HE bereraish p?élﬁlbtl&ﬂﬁldﬁtr%@i%s anschst NBaRNPREHTdRRAIic
met hods, . the 'skill ed person may rea |I% transfect rel evant host cells and
R

cause t heRiofeinserioragt dntiasel lulg neoprosb R BAdiEs: Sychitnthinrasellias ARGOPratsin  acel | ul ar

oncopn ot 0t ehitibalied ABHESpat of Wi YnSopritGNDh@HES intfdcaamR Bh&pain der i vat i ves
er eof
’ Both monoclonal antibodies and humanised monoclonal antibodies and their properties

are provided in this document. Humanised versions of each of these antibodies are also disclosed.

For the avoidance of doubt, where a specific antibody deéignation is referred to in this
document, this should be taken to include a reference to both the mouse monoclonal antibody (as
.: 15  secreted by a hybridoma), as well as to the humanised version of it, unless the context dictates
otherwise. Thus, for example, where antibody NNN is referred to, this includes both the
| monoclonal antibody NNN (i.e., the mouse hybridoma secreted antibody designated NNN), as

well as a humanised monioclonal antibody NNN.

The antibodies described in this document may be produced by a person skilled in the art
20 from the information disclosed in this document, and employing molecular biology techniques

which we also describe in detail.

For this purpose, sequences of the variable regions of a monoclonal antibody against the
intracellular onco.protein may be employed. Variants, homologues, fragments and derivatives of
" these variable regions may be generated. Using such sequence information, a skilled person may
: v25 ~ produce antibodies comprising these variable regions or their variants, homologues, fragments

" and derivatives. Sequences of nucleic acid constructs for expressing monoclonal antibodies



We further provide for polypeptides in general having intracellular
oncoprotein binding 10activity. Such pol ypeptides include

anti - i nt raioebiwdesa23oncopr ot ei n anti bodi es. The i ntracel PQT&G2010/000449
oncopr ot ei n- bi ndi ng pol ypepti des nmay conpri se one or nore of the sane or
simlar properties as the nonoclonal antibodies against the intracellular
oncoprotein described above The pol ypeptides will be referred to for
conveni ence generally as "anti-intracellular oncoprotein antibodies". 15It
is within the skills of a'reader to c4nstruct bi ndi ng nol ecul es mhlch may
not be (or may not be described as) ti bodi es or. i mmunogl obul i ns but which
conprise anti-intracellul ar oncoprotein binding act|V|ty as descri bed here.
Accordlngly,,and where the context allows the term"anti-intracellular
oncopr ot ei n_anti bodi es” shoul d be taken to include any nol ecul e so |ong as
it is capakiet @fntrbéeﬂdllaﬂ@*ncbﬁ}btreﬂﬁﬁz{yl dloak uSHACPIRAIGY, SiqhencSisTiRomBEaS bdpes.le oRy

i ncl ude pol ypeptides, 20 small| no] ecul es, as mebﬁyas ant i bodi e

i munog! oBXArFssiag humenised nopeclonabantibediespepingt RTEREUAT PRIPEraiiagTaay | n the

art, for expiePldewRessibe fihbds @eﬁ&bisalglt& dAntibdddds Of Tn@drest b REIRI thabibfadted
oncoproteln blndlng activi.ty. e anti-intracel | ular oncoproteln

ant i bodi e®1tfisicepstiupte, as el phyariapiss homolneuesn ragmeaisend desivatives gf Weteecul es) may
conpri se §ifidi’l cMstrhdenti cal properties may as the nonocl onal 25
ant i bodi es agalnst intracel lular oncoprotein described above. Such simnilar

anti-intracel | ul'"% '6het 5?“8 Se%nntanetxloresscfm ey TSRS AT B © gbl e of
or |?ent|cal ro ert es nm n Qartlcular EQF H ilpdndl ng_pr ¢ Qg{tles The

bi ndi ng tﬁansfdcflateehdthbﬁbelbmﬁd)m@& tﬁem tq)@dpyepe@e M:IelsmonW]bnal or humamsed anti-
2011/ 06592 GQOlO/ 0044

oncopr ot el Nos b Loty 11ty Fab Gl BRber A AER Bbeet o
wel |l as their humani sed counterparts). Al so |ncluded are pol ypepti des
conpri si ng thewvélml@bprem@@ar@@Jgpwﬂd%ﬁn@ Eoe® kayinggafasshulareneaped¢in Qinding

oncoprgt.e h&ﬁotg rSaMﬁFél fides mmk QR ﬁﬁaceﬁlﬁﬁgmgﬁr@teﬁm%tlg&ﬂésvﬁe' iMERellfigr eof .

Thi s ter e taken to 1 nclude reference to variants,
honol oguesncoprotifbindiss apltipatiddsveayicomprissfone hremengtof the sameereimilgr amp@ﬁéwr otein

ant | bodi e ABodERe LIRSt DALMY IELEILRREANLER 1 RBRI fidve HATRACELLULAR

ONCOPROTE anti-i1ntracellular oncoprotein antibodies
may speci polgpdpligeshyiiii e tefereed tafor tayenionse gererallpiias Zantitintraceliulas ouegpraitiei n.

antibodies”.

15 It is within the skills of a reader to construct binding molecules which may not be (or may
- not be described as) antibodies or immunoglobulins but which comprise anti-intracellular
oncoprotein binding activity as described here. Accordingly, and where the context allows the
" term “anti-intracellular oncoprotein antibodies” should be taken to include any molecule so long
. as it is capable of binding intracellular oncoprotein. Such molecules may include polypeptides,
20 small molecules, as well as anti‘bodies and immunoglobulins, and may be identified through
various means known in the art, for example by screening a suitable library for intracellular

oncoprotein binding activity.

The anti-intracellular oncoprotein antibodies (which include intracellular oncoprotein
binding molecules) may comprise similar or identical properties may as the monoclonal
25 - antibodies against intracellular oncoprotein described above. Such similar or identical properties
may in particular include binding properties. The anti-intracellulér oncoprotein antibodies may in

general be capable of binding to intracellular oncoprotein polypeptides.



10Met hods are known in the art to determne an epitope that is bound by a
particul ar anti body. Such epitope mappi ng nethods are described for exanple
i n Hansorwet20ul0659262006) . Respiratory Research, 7:126. POTiSGeom0mne49 a
skilled person will be able to generate anti bodies and screen them for
particul ar properties. The anti-PRL antibodies may conprise the variable
regi on of a nonocl onal antibody 15agai nst intracellular oncoprotein. They
may conprise the same or different variable regions in a single antibody
nol ecul e. They may conprlse one variahle region, or nore than one variable
region. Accordingly, we provide the sKilled person with the ability to
produce any nunber of antibodies which conprise the sane or simlar binding
reactivity as a nmonocl onal antibody against intracellular oncoprotein.
20Such antlbodles may conprise the full or substantially conplete sequences
of an-anti bodyTHus, tRe uenhé@iﬁyﬁnnda:allmarambplmtghhntdjaay n)n,llb@nakbinwncﬂme conprise a

fragment of a whol e antibod such as Fv ts or

si ngle chﬁioﬂocé?{‘f‘r%a?cg? (fss‘ﬁéms theirpmaniseq ‘B’Bé‘f’ ﬁ)nafglscf ngﬁﬁeéiar%ﬁ(f%‘%g@ge 3f usi on
pL oteins be%m;sr)énighﬁet ¢a€1alﬂg eg@ink sg dNﬂb&Tst@ﬂﬁm Inﬁﬁcdllbﬁr arwoplgwmgl@r natang, sit ﬁ of
the anti escri bed jn detaij e evi dent that
eh ant 1 BO atemepen s S ST RSO er Thbterh Sb sechsanien Bntei . as

| ower edl hQgdredce astdrivhit )h,om"o%gb&eﬂag’nﬂhﬁ(éhd 8dtivaes of th¥\Ehti-intracellular oncoprotein _
2011/ 065923PCT/ SG2010/.00044 use anti body sequence. "Humani sation” in

t he cont e&ftibgflics a3 deserihed REAY: Vhfes o tex ReTAYS ¢ anti bodi es, in which the
anti body conprises discrete sections of nouse and human sequences, e.dg.,
wher e oneloRAbBLITLAR QNGOPRATEIRBPYOPER)i ONs conpri'se nouse sequences, and the
remai nder of the antlbodY nol ecul e (such as the constant region) ggnprises
human sequencebhe - Rres AT PRROPI eI FRTPAGER B SPEFECaln BN 1N EHHEPS A Peb e
regi ons Ohma&m5m€&ﬁﬁﬁb§”1a nouse or rat anti body may be expressed al ong
wi t h human constant ‘regions. This prOV|des such a chineric antibody with

hurman Sf fector fll{n(?s aré)lésé)w%rllrg alalst?o dq?e ﬁl?l‘l Sanlenlﬁ‘)ﬁn?rgg :98 r;[dyb (al-[kb\!}(@] Faused by
er

t he nurlne Fc regron meri to an
ant i body haibodyg Secft dfpetopmmmgynealmds hneglhscrlbﬂbfhaemmhomﬂentobyt a., (A086)eot i de

sequence derive i i_muno eith h av and
ight | chalRUHEaGseRY " At BT €T helsOn BT GAe Bl e o
i mmunogl okatédnnhegefoe partlcular properties.

The anti-PRL antibodies may comprise the variable region of a monoclonal antibody
15  against intracellular oncoprotein. They may comprise the same or different variable regions in a
| - single antibody molecule. They may comprise one variable region, or more than one variable
- region. Accordingly, we provide the skilled person with the ability to produce any number of
antibodies which comprise the samé 6r similar binding reactivity as a monoclonal antibody

against intracellular oncoprotein.

20 Such antibodies may comprise the full or substantially complete sequences of an antibody
(i.e., heavy chain and light chain), or they may comprise a fragment of a whole antibody (such as
Fv, F(ab’) and F(ab’)zb fragments or single chain antibodies (scFv)). The antibodies may further
comprise fusion proteins or synthetic proteins which comprise the antigen-binding site of the
antibody, as described in detail below. It will also be evident that such antibodies may be

25 engineered for desirable properties, such as lowered host reactivity, reduced rejection, etc.

The engineering could include “humanisation”, by which term we mean the inclusion of

(or substltutlon with) one or more human residues or sequences in an antibody sequence such as a



"Humani sation"” also includes CDR grafted or reshaped anti bodies. It thus

i ncl udes engineering at a nore discrete level, e.g., antibodies in which

t he nousewoarnildlbbe3r egi on has been 15nmutated to incl udePhusenor@sdddues to
reduce i mmunogenicity. In such an antibody, only the conplinmentarity
determ ning regions fromthe rodent anti body V-regions may be conbined with
framework regi ons from human V-regions. Such anti bodi es should be nore
human and | ess i munogeni ¢ than chi maeric antibodies. The
anti-intracellul ar oncoprOtein»antibggy may generally be capabl e of binding
to the 20oncoprotein polypeptide in nunber of conditions. I n one
enbodi nent, the binding environment conprises -an intracellular condition.
That \is to say, the anti-intracellular oncoprotein antibody may be capable
of binding to a oncoprotei-n polypeptide in anintact or unpermneabilised

cel | .. Suchoast sty Reabhdel ‘FREhaaBhtionMAythe 6dfitsxt 5&hid do@InentiitiadesTadmadd” been
et s TR e SO Rt oy R P s hh R 30ch o

2011/ 065923 P&héroGRO3HM BTN aRidbl Steioh s dnypris@mobsetst @ fdeh, Uh@the GaRARIcObLI N
pol ypeptide may be bound b an;anti-intr%cellula oncogrotein ant i body, as
descri bedth§eneiody mplecle (el astBe eanataRt region) CHRPIESSH buman sgquenses JAS¥Nonnent t hat

conpri §es chifgrié MiBbdieY, tHRfwhdle@P ke varidte leBlbhadTelo} tlatipled N FRNQE Rit Bntiby PEPt | de
may be associated with one or a nunber of ceilular structures, for exanple,
the i nner Maghe paressid Aang Wil humap pensiapiaeeions HhigRiquidpesuctya ehymerigantibedy

struct ur e i REmAHSHRRF ANBIENS 8alsoirbGucesTifnUnBERRGS [T AMRY) QREPBY Mk &ufine
pol ypeptide may be located within the nucleus. In each of these cases, the

anti -i ntrHe&gionl ar oncoprotei n_anti body may be capable of binding to the
oncoprotein pol ypeptide within the intracellular environnent. The
ant i -i ntr acel | Gémarallgyec@pingkie antibaty’l hgdyfermyanhetilgdp alblieg athetd e ngndtligha

intracellul ar 10 oprotei.n polypeptide_in an intracellular environment in

o nunblr SPEseded g niipitde Rebe deaivee fom A Rui PR RO D £61Y Ak 5E

capabl e oheavy asdlighg ciditeeriobded R a MacTestida Sequérice derjveb Eromaytablae ihuaighduld se

gai ni ng access to a binding region of the intracellular oncoprotein

pol ypepti 88" for exanple by cellular uptake. It may be internalised or

transl ocated or otherw se delivered into the cell by any neans. 15In

anot her enbodi Thumanisgtina™ bise iichidescIPR igtaftethoroeshppadgatbadies dicthpnivelufies) ar

CO”‘E“ tion engﬂi.é%ring at a more discrete level, e.g., antibodies in which the mouse variable region has been

15 mutated to include human residues to reduce immunogenicity. In such an antibody, only the

complimentarity determining regions from the rodent antibody V-regions may be combined with

~ framework regions from human V-regions. Such antibodies should be more human and less

immunogenic than chimaeric antibodies.

The anti-intracellular oncoprotein antibody may generally be capable of binding to the

20  oncoprotein polypeptide in a number of conditions.

In one embodiment, the binding environment comprises an intracellular condition. That is
to say, the anti-intracellular oncoprotein antibody may be capable of binding to a oncoprotein
polypeptide in an intact or unpermeabilised cell. Such an unpermeabilised cell may comprise a
cell which has not been exposed, or not exposed substantially, to a permeabilisation agent such as

. 25  adetergent (e.g., Triton X-100) or digitonin.

An anti-intracellular oncoprotein antibody as described here may be capable of binding to

oncoprotein when it is inside the cell, within the cell membrane or encapsulated within the cell.



anti-intracellular oncoprotein anti body may therefore be capable of binding
to its cognate intracellular oncoprotein polypeptide in an extracellular
envi ronmew0.20files|at i -i ntracel | ul ar oncoprot ei n anti bodpCrsg20to@neiior e be
capabl e of binding to an oncoprotein pol ypeptide extracellularly. In other
words, an anti-intracellular oncoprotein antibody 20as descri bed here may
be capable of binding to the intracellular oncoprotein when it is outside
the cell. Simlarly, a intracellular oncoprotein polypeptide nay be bound
by an anti-intracellular oncoprotein gntibody, as described generally in
thi s .docunent, in the context of an €nvironnent that is external to the
interior of a cell. The anti-intracellular oncoprotein antibody may be
capabl e of blndlng to a secreted intracellular oncoprotein polypeptide, as
the case may be. The 25oncoprotein pol ypeptide may conprise a circul ating
oncopr ot esimipey yapeiticelilar oOpRRdA pOGRPAERREAY BBIAADB0LAG InteiBellular The

anti-intracel lul.ar oncoprotejn:anti hod be capabl e of bindi.n to b|nd
to exter nB“COBrrOteé’k‘i“é'Bﬁ%I’ Fsz‘@ r@ﬁ%%ﬁ@ﬁ%f%hgggwgﬂfi‘@gg.Conﬁaﬁé ) VB

B ecret ed ﬁﬁc&mpats@ﬂﬁb lp@+l?{11aﬁ@kblda$1e mﬂrawlmdoncdop@ghrgﬁdmﬁ%nde may be aarsbaadaa ndub ng
etween the anti-i1ntrace ar oncoprot el n_anti bo na_.ts tar e
more or | ¥&B 0ug PraymEEr %@%JE* larsirugturpse fr qﬁé?‘ﬁé afl tosweﬁ%‘ﬁ fﬁ g, a

Bi ndi ng ofrghite %to’skdﬁtél%ﬁﬁ‘dturﬁ'tﬁé n&%ﬂﬂé@ﬁrﬁﬁ&et@@ﬂebﬁﬂ%elhﬂhrh koiin acel | ul ar
oncoproteln pol ypepti de may lace within the cell. Such 8lnd|ng nay
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activity. The activity may conprise any biol ogical activity caused by or
associ at eree P lEhenvHeM#r acel | ul ar oncoprotein pol ypeptide. The activity
may conprise binding to another protein, for exanple a downstream protein
or factor. Bi riﬁleragtlmftraaamilar lonxtopami énmlbady ma}cl@pzapa:bdfi of badingbod ynttacellular

intracel lul ar onco rote actlv i nhi-bit or |ower an
hot 1 ity SrhroRRr Rl PRk e Rt RS RE bl O

colrrlrru ni Catritr@dfbll}Mat dsmop:bﬁ:s ahebctds ,mdydie cepaaimlf erolmdg the ﬁlgﬂﬂm raemlfm:ealitn&ylbte g agcer
cells in circu us he @anti-intrace ul.ar ncopr otei n anti bodi es
may neut r §PAYEO f?{k?rgbsg FRIRing ACSHIB ﬁ’B‘E‘E‘ﬁﬁeg@‘Bﬁ (ﬁfﬁ@dw‘ﬁg “q?rr? NRIPEBH i r cul ati on
to pr evenbolyﬁﬁpfldﬁ} €drlekdnile BNCMIPladiRike. It maYbO inkehaligedvdr transtiued si steawist act or s

or fron1tgq 8 nicating with other cells in circul ati on.
elivered into the cell by any means.

15 ~ Inanother embodiment, the binding condition comprises an extracellular condition. The
anti-intracellular oncoprotein antibody may therefore be capabie of binding to its cognate

intracellular oncoprotein polypeptide in an extracellular environment.

The anti-intracellular oncoprotein antibody may fherefore be capable of binding to an
oncoprotein polypeptide extracellularly. In other words, an anti-intracellular oncoprotein antibody
20 as described here may be capable of binding to the intracellular oncoprotein when it is outside the
| cell. Similarly, a intracellular oncoprotein polypeptide may be bound by an anti-intracellular
oncoprotein antibody, as described generally in this document, in the context of an environment
that is external to the interior of a cell. The anti-intracellular oncoprotein antibody may be capable
of binding to a secreted intracellular oncoprotein polypeptide, as the case may be. The

25  oncoprotein polypeptide may comprise a circulating oncoprotein polypeptide.



The activity may conprise a biochem cal activity or a pathogenic activity.
The bi ochem cal activity may conprise a catalytic activity. The catalytic
activity wapotaspnsse 20phosphat ase activity. The acti viPCY/SGaglomomge i se
growh regulating activity, cancer activity, carcinogenic activity or
nmetastatic activity. The anti bodi es agai nst intracellular
oncoprotein may be used for treatnent of disease in humans or other

ani mal s. Such anti-intracellular oncoprotein antibodi es may have
anti-cancer activity. The anti-intracgllular oncoprotein antibodies are
capabl e of preventing nmetastatic spread 25of cancer tunmours. WO
2011/065923PCT/ SG2010/ 000449 29 The anti-intracellular oncoprotein

anti bodi es may be used as drugs or therapies to treat netastasis of a
cancer, such as an established tunour. They may be used to prevent cancer
or netastasis THeen@atracdllgar @ﬁd’b@ﬁﬁelfd\:ﬁﬂtibbd)i Bay berapaid &fbﬁx’rdiﬂgrtebﬁﬂttcabdt@na’ray

i ncl ude one whi ‘s aSSOCIa 5expressi on or . over - ex SSi .0

i ntracell @l ‘?i‘t‘e"Baﬁ‘é ?‘B?@P‘ﬁ'"r}‘r" wes &H %fl?‘&‘ité’lsF‘iiFtﬁ‘? O ARSISH RO PP E)f ei n
may be a ppbe&vViadulatigEnber of the famly. The cancer may include any of
a nunber of cancers, such as col orectal cancer, ovarian cancer, breast

cancer, |iver fha %(%rled;%&%]e%ﬁ %talnﬁ-u%%@gl Rl'ia’r oPJoB@Ee% gltl%g(?}ﬁa%r its %@%ﬁ h-n'ay bg ancer,

| ung cancer, penis ervi-cal cancer rain cancer phageal
cancer bhwddﬁﬂ%sanmgmowaﬂ:kmdnmysmmﬂahnﬁﬂmmebﬂﬂ@mmtlnona ovary | ynphona
and skin nelanoma. The treatnent may conprise generally contacting a

cancer cell, OBjnding 8t he §M§ﬂ%@eﬂdlap$ncb}ﬁbt@gl aAti6cA) ¢@the Gftfatellulat bitopidtein
antl-lntracellular oncoprotein antlboa%”)The cell may he exposed to an
1

anti -i nt r aelEPIPtifamanitkoplpsvEIn haes!h S binding gy ‘B?thﬁe defubit ?rdﬂwﬁé‘“ex posed
to a secondiipePALRfasuGhr a&oaro%n&ﬂypemdégrhmcln@qﬂyy RABAIRS b iRASIIRARF
protein, or an anti body against anoth
_ - oncoprotein activity. The activity may comprlse any biological activity caused by or associated
10 - with the intracellular oncoprotein polypeptlde. The activity may comprise binding to another
protein, for example a downstream protein or factor. Bindihg of anti-intracellular oncoprotein
antibody to intracellular oncoprotein polypeptide may inactivate, inhibit or lower an activity of a
downstream protein or factor. The activity may comprise communication with other cells, for
example cells such as metastatic cancer cells in circulation. Thus, the anti-intracellular
15 oncoprotein antibodies may neutralise intracellular oncoprotein polypeptides in blood circulation

. to prevent intracellular oncoprotein from binding with down-stream factors or from their

communicating with other cells in circulation.

The activity may comprise a biochemical activity or a pathogenic activity. The
biochemical activity may comprise a catalytic activity. The catafytic activity may comprise
20  phosphatase activity. The activity may comprise growth regulating activity, cancer activity,

carcinogenic activity or metastatic activity.

The antibodies against intracellular oncoprotein may be used for treatment of disease in
humans or other animals. Such anti-intracellular oncoprotein antibodies may have anti-cancer
activity. The anti-intracellular oncoprotein antibodies are capable of preventing metastatic spread

.25 . of cancer tumours.

Accordingly, we provide for the use of anti-intracellular oncoprotein antibod_ies in the

treatment or prevention of disease, such as cancer. The cancer may comprise a metastatic cancer.



15oncoprotein. Wiere this is so, the cell may be exposed to both
anti-intracellular oncoprotein antibody and the second conpound t oget her,
or indi viwoabiwesaisequence. The exposure nmay be repeat @dTHGRODEI44Df
times. Any conbination of anti-intracellular oncoprotein antibody and the
second conpound in whatever anount or relative anobunt, in whatever timng
of exposure, nmay be used. 20We therefore provide for the use of
conbinations of anti-intracellular oncoprotein antibodies and ot her
conmpounds, as described above, .in thgztreatnent of di sease such as cancer.
The cell may be an individual ceII o it may be in a cell mass, such as a
cancer or tunour:cell mass. The_ceII may be inside the body of an organi sm
The organi sm ey be-one which is known to be suffering fromcancer, or it
coul d be one-in which cancer is suspected. The treatnent 25may conprise
adm ni st eThaightitiigacaiilhtaddypréttinantitodizel 'hﬁﬁ bé tsell hedrog thesdpies Astreid oe@stasds

single antjbod be adnln st er ed, onblnatlon of anti-intracellular
oncopr ot ePh? %?ﬁlf/fir’bsdig‘ilasd?‘ﬁ&Stéblg %H‘BO‘UOWéf lfi‘?f’éf ﬁﬁ@edﬁ%pﬁﬁ?ﬂt FINSEeY Bptashiy
adm ni str gfefegn My be sinmultaneous or sequential, WO

2011/ 065923PCT/ SG2010/ 000449 30 as descri bed above Thus, the treatnent may
conprise adm npgtaflng,a ISQ{L%{aBl'e'a{ élr@&e% ol 9&?&0%%9 ﬁlc Ech&% Xvith

si mul t aneousl y or sequen a second npoun e I ndi vi dual .

The anfi - exressioe bt Weacxmmppfﬁt igiraccHwlai dygqiyotmyprcgemeﬂﬁlmtyceibllmpn@)erozmy

i rmunogl o t intracel 'ul ar oncoprotein nol ecul e,
as descri B%ag”p'ﬁ‘gfr%?geg”e? "{%"@g’{%e CELLULAR ONCOPROTEI N POLYPEPTI DES

I ntracel | ul ar oncoprotein | ypepti des nay be used for a variety of neans,
for exanple, fHi BrGETRY IS dwnysoéraé%wm@ gAncermispch aseplqeesie] ancar BALBr ot ei n
agent s sugthc@SbreReEdntirClivePtdnd&Shdntiledic ARG RFRIaR] dandet, REitNOcABR Mufy canber,
particul ar, anti-intracel | ul ar oncoproteln anti bodi es. Intracellul ar
oncopr ot e PHNENSRFESTIGREENeREybIaN S#ICHe cTRRRAGEY Sansele Bladdss cargipomya kidnewmtendin of
10i ndipyi ded Gircitbnie6aR0lyfpREMEHAGRI mPnomdspect ed to be sufferlng from
cancer. Thus, the intracellular oncoprotein polypeptldes may be
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being a cancer cell, with an anti-intracellular oncoprotein antibody. The cell may be exposed to an

3 st the

anti-intracellular oncoprotein antibody. It may or in addition be exposed to a second compound
such as a cancer drug, antibody against another protein, or an antibody against another

15 oncoprotein. Where this is so, the cell may be exposed to both anti-intracellular oncoprotein

| antibody and the second compound together, or individually in sequence. The exposure may be
repeated a number of times. Any combination of anti-intracellular oncoprotein antibody and the
second éompound in whatever amount or relative amount, in whatever timirig of exposure, may

be' used.

20 We therefore provide for the use of combinations of anti-intracellular oncoprotein

antibodies and other compounds, as described above, in the treatment of disease such as cancer.

- The cell nﬁay be an individual cell, or it may be in a cell mass, such as a cancer or tumour
cell mass. The cell may be inside the body of an organism. The organism may be one which is
known to be suffering from cancer, or it could be one in which cancer is suspected. The treatment

25 may comprise administering the antibody or antibodies to the organism. As above, a single
~ antibody may be administered, or a combination of anti-intracellular oncoprotein antibody and a

second compound may be administered. The administration may be simultaneous or sequential,



These are described in further detail below The expression of

i ntracel | ul ar oncoprotein pol ypepti des may be detected for diagnosis or
det ect i orwof2otames®es, in particul ar breast cancer. 15A " polspemtoiodeo ref ers
to any peptide or protein conprising two or nore am no acids joined to each
ot her by peptide bonds or nodified peptide bonds, i.e., peptide isosteres.
"Pol ypeptide" refers to both short chains, commonly referred to as
peptides, oligopeptides or oligoners, and to | onger chains, generally
referred to as proteins. Polypeptldes y contain am no acids other than

t he 20 gene-encoded ami no acids. 20"Pol ypeptides" include anmno acid
sequences nodified either 'by natural processes, such as post-translational
processi ng, or by chem cal nodification techniques which are well known in
the art. Such nodifications are well described in basic texts and in nore
det ai |l ed aDdwegitepbove dEhuwahd tratmdnhmay Yahptive admigisteas@ar aii-ihirdcellddrur e.

Modi ficati ons can qQccur . where in a po epti de, |nclud t. tlde
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types of icatlo eptides may be branched as a result of
ubi qui i on, and with or-w thout branching. Cyclic,

t he
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polypeptides may be detected for diagnosis or detection of cancer, in particular breast cancer.

.j 15 A “polypeptide” refers to any peptide or protein comprising two or more amino acids
joined to each other by peptide bonds or modified peptide bonds, i.e., peptide isosteres.
“Polypeptide” refers to both short chains, commonly referred to as peptides, oligopeptides or
oligomers, and to longer chains, generally referred to as proteins. Polypeptides may contain

amino acids other than the 20 gene-encoded amino acids.

20 “Polypeptides” include amino acid sequences modified either by natural processes, such
as post-translational processing, or by chemical modification techniques which are well known in
the art. Such modifications are well described in basic texts and in more detailed monographs, as
well as in a voluminous research literature. Modifications can occur anywhere in a polypeptide,

" including the peptide backbone, the amino acid side-chains and the amino or carboxyl termini. It

25 will be appreciated that the same type of modification may be ﬁresent in the same or varying



15 Creighton, W H Freeman and Conpany, New York, 1993 and Wl d, F.,
Posttransl ati onal Protein Modifications: Perspectives and Prospects, pgs.
1-12 in Pwetbriznesd2at i onal Coval ent Modi fication of ProtecmsG2@0/084490hnson,
Ed., Academ c Press, New York, 1983; Seifter et al., "Analysis for protein
nodi fi cations and nonprotein cofactors”, Meth Enzynol (1990) 182:626- 646
and Rattan et al, "Protein Synthesis: Posttranslational Mdifications and
Agi ng", Ann NY 20 Acad Sci (1992) 663:48-62. The term "pol ypepti de"
i ncl udes. the various synthetic: pepti variations known in the art, such as
a retroinverso D peptides. The peptide may be an antigenic detern nant
and/or a T-cell epitope. The peptide may be i munogenic in vivo. The
peptide may be capabl e of inducing neutralising antibodies in vivo. 25As
applied to intracellular oncoproteins, the resultant am no acid sequence
nmay have Gégeee@lat S0drel saedih dighvieR polysaptitie. Assobi givagpotypeptatetmayicbhted nany egesron
wth ai nt éahl ul ar oncoprotein polypeptide, for exanple a human
intracell 8 BPIYEAU8BY ot ei n. For exanple, a intracellul ar oncoprotein
honol ogue may have a increased expression |level in cancer cells conpared to
WO 2011/ 06592 3RdYesiERe Ry b6 brnched 2s awgsultedf ubigeitisationednid ghey Inrpy bacydlicuvdlr , t he
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provi di ng e resu am no aC| sequence racel ["'ul'ar oncoprotein
activifty. pwttdmsla@(mpewalmmcs@mm be chadd byt synthetiemetbpdsi Madlflt:zy)ons inplede may be
at | east 0 a X o at | east
90% seque%c§9 ]atg)H Qn‘/ft%ﬁ"'ﬂ??e‘f@’%g ]Zéqééanz];d by eaé;btv %‘g%ﬁ@h’gﬁéfg ai? ‘{aéggntt 98%
sequence auttehmeﬂty)f a Pfdfmmomermalahtsxnacénmmmfaslsclpcoidypenptclede@ dteratived from
am no aC|ds are IeI Cvari ations of th nt N rotein
nucl e| c agov& a hmentca)ltl allpl or\Mn eerlly%t VeeTcé)H%leem agaclh %tq’gh?sﬁheo%dé oggﬁ,t or
"bi ol ogi caﬂossamkmg,lctyylnzaﬁcﬁn alsmﬁﬂg/mmptfmﬁet@udbmahylamm fotmatioe lof cdvakent cross-
oncopr,ptein
ohyer dP o tomee PEHABe Ent PhEFREes b aras Shelfibrgrie SR oimiiar
activi ti eglyodsyiatipr, Q}P(Bdnoﬂiﬁltﬂoﬂnettioﬁsllydfoxﬂ.l@tﬁd‘ie&dmaﬁdn meﬂwlaaonmﬁyhstdﬂamcmas ed
undesi rabl e st|de effects. Alsol1 % t are q%gigenic%nd | a(é)@en C
act i viti eSXgFIoPHRIOtelY ?%@8?%%?%?’ BREGHF S e P AT Y~ nssﬁ(?ﬂoyé Mvities,
and net hogdfa€ibn a‘awthamdxaauadnmdryofragnﬁdm&iet@;ﬁbﬁemb buch3s arginglakovgand i n the
art, and ay e descri in det el s V\/nere i n i s, dgcunent oDl ES
B A el Dol R oL ol ol Sainer e b S PR o AL RO ES
be enpbk oy egkighton, W. H. Freeman and Company, New York, 1993 and Wold, F., Posttranslational

Protein'Modiﬁcatiolns: Perspectives and Prospects, pgs. 1-12 in Posttranslational Covalent

Modification of Proteins, B. C. Johnson, Ed., Academic Press, New York, 1983; Seifter et al.,

. “Analysis for protein modifications and nonprotein cofactors”, Meth Enzymol (1990) 182:626-
646 and Rattan et al, “Protein Synthesis: Posttranslational Modifications and Aging”, Ann NY
20 Acad Sci (1992) 663:48-62.

The term “polypeptide” includes the various synthetic peptide variations known in the art,
such as a retroinverso D peptides. The peptide may be an antigenic determinant and/or a T-cell
epitope. The peptide may be immunogenic in vivo. The peptide may be capable of inducing

neutralising antibodies in vivo.

25 , As applied to intracellular oncoproteins, the resultant amino acid sequence may have one
or more activities, such as biologicalvactivities in common with a intracellular oncoprotein
polypeptide, for example a human intracellular oncoprotein. For example, a intracellular

oncoprotein homologue may have a increased expression level in cancer cells compared to



i nt erchangeably where the context permts. These terminclude fragnments of
proteol yticallycl eaved or reconbi nantly-prepared portions of an anti body
nol ecul e wbhabizwe28apabl e of sel ectively reacting wth ®CT/SEeayI&iHng an
intracel |l ular oncoprotein or an epitope thereof. Non |limting exanples of
such .proteol ytic and/ or reconbi nant fragnents include Fab, F 20(ab') 2,
Fab', Fv fragnents, and single chain antibodi es(scFv) containing a VL and
VH donmin joined by a peptide |linker. These Fvs may be coval ently or
non-coval ently |linked to forn1ahtion§es having two or nore binding sites.
By "ScFv nolecul es" we nean nol ecul es erein the VH and VL partner donains
are l'inked via a flexible oligopeptide. A general review of the techniques
i nvolved in the synthesis of 25antibody fragnents which retain their
specific binding sites is to be found in Wnter & M| stein(1991) Nature
349, :293- 3&thal brétdsr 2013.1h PEHOAZPET fena2Ad10034 68 e 3dentity with rédpettao anictddodi es,
and F(ab') fragnents, are "biyalent". By "bivalent” “e mean that the said
ant i bodi e8neTdurelianPPViding dhedRtusiat FPELaRlS SEHEN TS LYATS HIRhYICEROEE acipty-
contrast, withespbdtio GfncadentdNd of SiRQIRYY theRmeayBRAON! @0, Judly b leastl7yvpne
antigen conbining site. The anti-intracellular oncopr %pin qntibody
may conpr P8 aaateaghas prghas gt 153t P46 sRAVGHCE Ieatfy others maveberaf @Pﬁt% Zoptuch ag
10-4s-3. Theaspddo, rs@(;u%n&ﬁ(’fenhﬁr. Qb ters Nsolddediipabs polypeptides d&1Bvell @oM anfihd - 1 at e”
as used in this documrent refers to the dissociation rate (kw) of an

ant i body atiestivhieh amallghic vaniationseidhe infracelyaroppRrsRtein Rudsit PHORAUNEC| osed here.
It may be neasured using Bl Aeval uation software (Pharnmacia). A low off rate
i s desirabl e a®hert refebheedd madehte thaf hdtivityyordbiokugickedstivindgfie polypeptidasuchaat i gen.

10The term affinity” is defined in ter f the dissogiation rate or
of 11t o CBPHIBR! gty BT BetiFaBgRt P Fo S FRRRURA PR o o
ant i body. fuhbgon d\Werintrdeellddrfonc @k @eih Haclidingdhemilirhetidfidsioninmprotddattivatiar ant i body

such an anti.-i.ntracel |l ul ar oncopr ot ei.n anti bo as far an antigen such
as int ﬁacﬂ'lefelﬂcii‘f‘t‘%sn‘@%b‘%&e@ﬁe yndestrable st eefg?ﬁ'?‘%%??%?e talreaaé’gfg‘fn&‘f%{’ oncoprotein
anti body mau@efic hGwitids pRtpd inttecefielar @Rom@bdteinOEXanpddstof efch A&ivitied,Sand mefhodd ei n.
The anti -i ﬂt racel I;}JI ar _.oncoprotein. antibodi es described he.E?%a(1 {9%%{9”“ any
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ant i body Phassayigae ALantifing thess PYETES: BBngB P dt B ATinA gic figsea such as
bi ndi ng abisévHeye ihhis ddcamemt) | ul ar i ntracel | ul ar oncopr ot ein.

ANTIBODIES

B 15 The terms “antibody” and “immunoglobulin”, as used in this document, may be employed
" interchangeably where the context permits. These term include fragments of proteolytically-
cleaved or recombinantly-prepared portions of an antibody molecule that are capable of

selectively reacting with or recognising an intracellular oncoprotein or an epitope thereof.

Non limiting examples of such proteolytic and/or recombinant fragments include Fab, F
20 (ab’) 2, Fab’, Fv fragments, and single chain antibodies(scFv) containing a VL and VH domain
joined by a peptide linker. These Fvs may be covalently or non-covalently linked to form |

antibodies having two or more binding sites.

By “ScFv molecules” we mean molecules wherein the VH and VL partner domains are
- linked via a flexible oligopeptide. A general review of the techniques involved in the synthesis of
- 25 antibody fragments which retain their specific binding sites is to be found in Winter &

Milstein(1991) Nature 349, 293-299.



The anti-intracellular oncoprotein antibodies also include the entire or
whol e anti body, 20whet her nouse, humani sed or human, such anti body

deri vat i W@ 2andhe20! ogi cal | y-active fragnents. These napcCirscoud®oant i body
fragments with intracellular oncoprotein binding activity that have am no
acid substitutions or have sugars or other nolecules attached to am no acid
functional groups, etc. The anti-intracellular oncoprotein antibody may
conprise isolated antibody or purified 25antibody. It may be obtainable
fromor produced by any suitable sourge, whether natural or not, or it may
be a synthetic anti-intracellular oncoprotein antibody, a sem-synthetic
anti-intracellular WD 2011/065923PCT/ SG2010/ 000449 34 oncopr ot ei n

anti body, a derivatised anti-intracellular oncoprotein antibody or a
reconbi nant anti-intracellular oncoprotein antibody. Where the

anti -i ntracel | whéle astitooies, ah®F @b’adtfiapachts ars “Bivaian- rmt"rw\aleaﬂ’tvi/e-rhmrtm&iel ul ar

oncoprotein antihody, It include at |east a s been
prepared A ?‘E‘E?B(ﬁffi %‘ﬂﬁfat@@gf“é h‘?"(ﬁl%% a’B‘rge'éﬁO“ém? E?ts T ﬁﬁﬁtra\fl}h% 8f)Y otein
ant i body pidafiucRnieyits aRaRdmoadles YaifiesilBoreentigingumsintig stanbi nat i ons t her eof .
The term "derivative" as used in this docunent i ncl udes chem cal

modi fication Olfhe%gtl %ma%el]u 6B Bl%ltél ‘qu’lrbo fibd\ @ 5 Rﬁl)yantllb l{t}{é%t' ve
RbABS Rl Lo Ao A

of such nDdlflcatlons ace y an a , acyl,
or ami fio gff cspfrothdp’ exam@ﬂE Tﬁhﬁéageqwén@@nmﬁXUﬁesantl-|ntracellular
looncoproteln anti body may be the sanme as that of the naturally occurring
formor it mayrie&erth “bHhRNhs us@@ﬂiﬂhl@Gb@meﬁﬂ’r@ﬁfm&the@ﬁssmbﬂadtd &g ohar eof .

antlbody such as an anti-intracellular oncoprotein antibody disclosed here. It may be measured
using BIAevaluation software (Phérmacia). A low off rate is desirable as it reflects the affinity of

an Fab fragment for an antigen.

10 The term “affinity” is defined in terms of the dissocjation rate or off-rate (kof) of a an
antibody such as an anti-intracellular oncoprotein antibody. The lower the off-rate the higher the
affinity that a an antibody such as an anti-intracellular oncoprotein antibody has for an antigen

. such as intracellular oncoprotein.

The anti-intracellular oncoprotein antibody may comprise a peptide per se or form part of

‘15 afusion protein.

The anti-intracellular oncoprotein antibodies described here include any antibody that
comprise intracellular oncoprotein binding activity, such as bmdmg ability to intracellular

mtracellular oncoprotein.

The anti-intracellular oncoprotein antibodies also include the entire 6r whole antibody,
20  whether mouse, humanised or human, such antibody derivatives and biologically-active
| fragments. These may include antibody fragments with intracel_lﬁlar oncoprotein binding activity
 that have amino acid substitutions or have sugars or other molecules attached to amino acid

functional groups, etc.

The anti-intracellular oncoprotein antibody may comprise isolated antibody or purified
25  antibody. It may be obtainable from or produced by any suitable source, whether natural or not, or

it may be a synthetic anti-intracellular oncoprotein antibody, a semi-synthetic anti-intracellular
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IQ oncoprotein antibody may be the same as that of the naturally occurring form or it may be a

~ variant, homologue, fragment or derivative thereof.

ANTIBODY VARIABLE REGIONS

The term “variable region”, as used in this document, refers to the variable regions, or
domains, of the light chains (VL) and heavy chains (VH) which contain the determinants for
15 binding recognition specificity and for the overall affinity of the antibody against intracellular

oncoprotein (or variant, homologue, fragment or derivative), as the case may be.

The variable domains of each pair of light (VL) and heavy chains (VH) are involved in
‘antigen recognition and form the antigen binding site. The domains of the light and heavy chains
have the same general structure and each domain has four framework (FR) reglons whose
20 - sequences are relatively conserved, connected by three complementarity determining regions
(CDRs). The FR regions maintain the structural integrity of the variable domain. The CDRs are

the polypeptide segments within the variable domain that mediate binding of the antigen.

The ierm “constant region”, as used in this document, refers to the domains of the light
(CL) and heavy (CH) chain of the antrbody (or varlant homologue, fragment or derrvatlve) which
25 provide structural stability and other biological functions such as antibody chain association,
secretion, transplacental mobility, and complement binding, but which are not involved with

binding a intracellular oncoprotein or epitope. The amino acid sequence and corresponding exon



The variable region of each chain is joined to the constant region by a
| i nki ng pol ypepti de sequence. The |inkage sequence is coded by a "J"
sequence W0 20he6k92ght chai n gene, and a conbi nati on of &CTBG26®@o@aee and a
"J" sequence in ‘the heavy chain gene. PROPHYLACTI C AND THERAPEUTI C METHODS
W di scl ose nethods of treating .an abnormal conditions, such as cancer,
rel ated to l10excessive anounts of intracellular oncoprotein expression or
activity. Methods of preventing cancer (i.e., prophylaxis) also suitably
enpl oy the sane or simlar appr oaches35 I n general ternms, our mnethods
i nvol ve mani pul ati on of cancer -cell s, by nodul ati ng (such as -
down-regul ating) the expression, anount or activity of intracellular
oncoprotein in the cell. The methods may invol ve destroying or eradicating
cancer cells. The cancer cells may conprise 15intracellul ar oncoprotein
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anti-intracel ] ul ar oncoprotein anti body. . The cancer cells may be
from i nt r EEEPHPELMAtSREBIHSES?FIn8YEti ve cancer patients. Thus, our
20net hods may conprise eradicating intracellular oncoprotein
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i ntracel | U1%aF oncoprotei n-over - e.xpreVSS| ng er}fs romintr ce1al ular
oncopr ot ecomlposion of 2 aseqemcpatdiadit squsicay thalidavy citaimageed.| ul ar oncoprot ein
humani sed anti bodi es.. WO 2011/ 065923PCT/ SG2010/ 000449 36 regul ated or
down- r egubpp B ARG THHRAPEORENITALBE N expressi on, anmount or activity.
Any of the nmethods of nodul ating or down-regul ating intracellular
oncopr ot ei n, -aWedaslosd rhehbds f tetiag hn @ineevdh esrditions, sinhsis docenited tray be
used. . In particula e nethod may conprise.. e ing.the cell to an
o e - sisstTs RS Rrase i Rt e PRt B A AR B bR enif 4 1o T
i ntracel | vdnaer (o1 copphytagisnalsd suitbigewping dictsarod orasmilandpproadbiasl suffering or
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admi ni stering I%_g%#lé?&l@&%}du?ﬁaleiths%\fzcﬁ&etrhMﬁpﬁﬂi%HGF cadfer @Alsl by AbAARL (MLRT
oncoprotein antibody to the

. as down-regulating) the expression, amount or activity of intracellular oncoprotein in the cell. The

methods may involve destroying or eradicating cancer cells. The cancer cells may comprise
15 intracellular oncoprotein expressing cancer cells. The cancer cells may be ones which over-
| express intracellular oncoprotein, comparea to non-cancerous cells. Our methods may comprise
exposing a patient to an anti-intracellular oncoprotein antibody,. The anti-intracellular

oncoprotein antibody may comprise a humanised anti-intracellular oncoprotein antibody.

The cancer cells may be from intracellular oncoprotein positive cancer patients. Thus, our
20  methods may comprise eradicating intracellular oncoprotein -Qver-expressing'cancer cells from

intracellular oncoprotein positive cancer patients.

. Our methods may therefore comprise eradicating intracellular oncoprotein over-
expressing cells from intracellular oncoprotein-positive cancer patients using anti-intracellular

oncoprotein humanised antibodies.

25 A step of detecting modulated intracellular oncoprotein expression, amount or activity in a

cell may be conducted before or after the manipulation step. The detection step may detect up-



i ndi vidual. Anti-intracellular oncoprotein antibodi es and net hods of
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15 The cancer may in particular comprise a cancer such as an invasive or metastatic cancer selected
from the group consisting of: colorectal cancer, ovarian cancer, breast cancer, liver cancer,
pancreatic cancer, prostate cancer, gastric cancer, lung cancer, pénis cancer, cervical cancer, brain
cancer, esophageal cancer, bladder carcinoma, kidney renal cell carcinoma, ovary lymphoma and

skin melanoma.

20 As intracellular oncoprotein is associated with aggressiveness and invasiveness of cancer,
- the level of intracellular oncoprotein may be detected in a cell of an individual with cancer, in a
cancer or non-cancer cell, and the aggressiveness of the cancer assessed. A high level of
intracellular oncoprotein amount, expression or activity compared with a normal cell indicates an
aggressive or invasive cancer, and a stronger or harsher therapy may therefore be required and

25 chosen. Similarly, a lower level may indicate a less aggressive or invasive therapy.

The approaches described here may be used for therapy of any intracellular oncoprotein

related disease in general. Intracellular oncoprotein related diseases include proliferative diseases
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number, or both, compared to an individual who has not been treated.

15 For example, a intracellular oncoprotein related disease may be defined as being “treated”
if a condition associated with the disease is significantly inhibited (i.e., by 50% or more) relative
to controls. The inhibition may be by at least 75% relative to controls, such as by 90%, by 95% or
100% relative to controls. The condition may comprise cell proliferation, or it may comprise cell
cycle time, cell number, cell migration, cell invasiveness, tumour formation, tumour metastasis,

20  tumour spread, etc. By the term “treatment” we mean to also include proph);laxis or alleviation of

cancer.

- The term proliferative disorder is used herein in a broad sense to include any disorder that
requires control of the cell cycle. In particular, a proliferative disorder includes malignant and
pre-neoplastic disorders. The methods and compositions described here are especially useful in

25 relation to treatment or diagnosis of adenocarcinomas such as: small cell lung cancer, and cancer
of the kidney, uterus, prostrate, bladder, ovary, colon and breast. For example, malignancies

which may be treatable include acute and chronic leukemias, lymphomas, myelomas, sarcomas



The anti body approach to therapy involving use of anti-intracellular
oncoprotein anti bodi es may be conbined wth other approaches for therapy of
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adm nistering themto tunour cells, to inhibit gene function and prevent

the tunmour cell from grow ng or progressing. .- Anti-sense constructs
may be used to inhibit gene function to prevent growth or progression in a
proliferative cell. Antisense construgts, i.e., nucleic acid, such as RNA,

constructs conplenentary to the sense nucleic acid or nRNA, are descri bed
in detail in US 206,100,090 (Mnia etal.), and Neckers etal., 1992, Git
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oncopr ot ekitibadiet Aagbe&intbined with other approaches for therapy of such disorders including
~ expression of anti-sense constructs directed against intracellular oncoprotein polynucleotides as
J ‘15 described here, and administering them to tumour cells, to inhibit gene function and prevent the

tumour cell from growing or progressing.

Anti-sense constructs may be used to inhibit gene function to prevent growth or
progression in a proliferative cell. Antisense constructs, i.e., nucleic acid, such as RNA,
constructs complementary to the sense nucleic acid or mRNA, are described in detail in US

20 6,100,090 (Monia et al.), and Neckers et al., 1992, Crit Rev Oncog 3(1-2): 175-231, the teachings

of which document are specifically incorporated by reference.

In a particular example, cancer may be treated or prevented by reducing the amount,
expression or activity of intracellular oncoprotein in whole or in part, for example by siRNAs

capable of binding to and destroying intracellular oncoprotein mRNA.

: 25 RNA interference (RNAI) is a method of post transcriptiqnal gene silencing (PTGS)
» induced by the direct introduction of double-stranded RNA (dsRNA) and has emerged as a useful

tool to knock out expression of specific genes in a variety of organisms. RNAI is described by
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those skilled in the art and include dominant negatlve approaches. Again, these may be combined

ncog[ tein XE tl de jn vivo. For
gatmg intracellular oncoptotein gene expression are known to

with antibody therapy using anti-intracellular oncoprotem antibodies. Thus, another approach is
20 to use non-functional variants of intracellular oncoprotein polypeptide in this document that

compete with the endogenous gene product resulting in inhibition of function.

Intracellular oncoprotein gene expression may also be modulated by as introducing
peptides or small molecules which inhibit gene expression or functional activity. Such peptides or
small molecules may be administered in combination with anti-intracellular oncoprotein

"25. antibodies for the treatment of cancer such as metastatic cancer.

Thus, compounds identified by assays as binding to or m'odulating, such as down-

regulating, the amount, activity or expression of intracellular oncoprotein polypeptide may be
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Scientific Publishers Ltd (1996).

In some embodiments, the level of intracellular oncoprotein is decreased in a cancer cell.
Furthermore, in such embodiments, treatment may be targeted to, or specific to, such cancer cells.
20 The expression of intracellular oncoprotein may be specifically decreased only in diseased cells
(i.e., those cells which are cancerous), and not substantially in other non-diseased cells. In these
methods, expression of intracellular _oncbprotein may be not substantially reduced in other cells,
i.e., cells which are not cancer cells. Thus, in such embodimenfs, the level of intracellular
oncoprotein remains substantially the same or similar in non-cancer cells in the course of or

25 following treatment.

POLYPEPTIDE SEQUENCES

It will be understood that polypeptide sequences disclosed here are not limited to the

particular sequences set forth in this document, but also include homologous sequences obtained
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mean the capability of the anti-intracellular oncoprotein antibody, to induce a specific immune

-~15  response in appropriate animals or cells on binding with a intracellular oncoprotein antigen.

The biological activity may comprise antigen binding activity. The anti-intracellular
oncoprotein antibody may bind to intracellular oncoprotein or an epitope thereof. The anti-
intracellular oncoprotein antibody may bind to the antigen or epitope with the same, a reduced or
elevated affinity or avidity. For example, the anti-intracellular oncoprotein antibody may bind to

| 20  the antigen or epitope with at least 10%, such as 20%, such as 30%, 40% 50%, 60%, 70%, 80%,
© 90% or more, affinity or avidity compared to the cognate antibody, e.g., 269, 223 or 318 or their

humanised counterparts, as the case may be.

The activity may include inhibition of cancer activity as for example measured by
reduction of tumour size or tumour number, or inhibition of metastatic activity, such as for
: 25  example measured by the assays described in the Examples. The reduction or inhibition may be
conveniently assayed by causing carcinogenesis in a test animal, administering the anti-

intracellular oncoprotein antibody to the animal and determining an effect of the anti-intracellular



sequences obtained fromany source, for exanple related viral/bacteri al
proteins, cellular honologues and synthetic peptides, as well as variants
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honol ogues of anti-intracellular oncoprotein antibody fromother species
including animals such as mammals (e.g. mice, rats or rabbits), in
particular humans. 20In the context of the present docunent, a honol ogous
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| east 60, 70, 80 or 90%i denti cal, sq&p as at least 95 or 98%identical at
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sequence, afinal.residue at a tine. This is called an "ungapped" alignnent.
Typi cal Iy, such ungapped alignments are performed only over a relatively
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assays described.

HOMOLOGUES

15 The anti-intracellular oncoprotein antibody polypeptides disclosed include homologous
| sequences obtained from any source, for example related viral/bacterial proteins, cellular
homologues and synthetic peptides, as well as variants or derivatives thereof. Thus polypeptides
also include those encoding homologues of anti-intracellular oncoprotein antibody from other

species including animals such as mammals (e.g. mice, rats or rabbits), in particular humans.

20 In the context of the present document, a homologous sequence or homologue is taken to
include an amino acid sequence which is at least 60, 70, 80 or 90% identicai, such as at least 95 or
98% identical at the amino acid level over at least 30, such as 50, 70, 90 or 100 amino acids with
a relevant polypeptide sequence, for example as shown in the sequence listing herein. In the
context of this document, a homologous sequence is taken to include an amino acid sequence
25 which is at least 15, 20, 25, 30, 40, 50, 60, 70, 80 or 90% identical, such as at least 95 or 98%
identical at the amino acid léve], such as over at least 15, 25, 35, 50 or 100, such as 200, 300, 400

or 500 amino acids with the sequence of a relevant polypeptide. Although homology can also be



Al though this is a very sinple and consistent nethod, it fails to take into
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residues to be put out of alignnment, thus potentially resulting in alarge
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penal i sing unduly the overall honnlog% score. This is 20achi eved by
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honol ogy. However, these nore conpl ex nmethods assign "gap penalties" to
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can ‘.perform sequence conparisons include, but are not limted to, the
BLAST pac Raie agid dethpeihertsequense, one residue at a time. This is called an “ungapped” alignment.

Typically, such ungapped alignments are performed only over a relatively short number of residues

(for example less than 50 contiguous amino acids).

Although this is a very simple and consistent method, it fails to take into consideration that,
15 for'example, in an otherwise identical pair of sequences, one insertion or deletion will cause the
following amino acid residues to be put out of alignment, thus potentially resulting in a large
reduction in % homology when a global alignment is performed. Consequently, most sequence
compaﬁson methods are designed to produce optimal alignments that take into consideration
possible ihsertions and deletions without penalising unduly the overall homology score. This is

20  achieved by inserting “gaps” in the sequence alignment to try to maximise local homology.

However, these more complex methods assign “gap penalties” to each gap that occurs in the
alignment so that, for the same number of identical amino acids, a sequence alignment with as few
gaps as possible - reflecting higher relatedness between the two compared sequences - will achieve a
higher score than one with many gaps. “Affine gap costs” are typically used that charge a relatively
25 . high cost for the existence of a gap and a smaller penalty for each subsequent residue in the gap. This
is the most commonly used gap scoring system. High gap penalties will of course produce optimised

alignments with fewer gaps. Most alignment programs allow the gap penalties to be modified.
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Al t hough the final % honol ogy can be neasured in terns of identity, the
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progranms. GCG W sconsin progranms generally use either the public default
val ues or a custom synbol conparison table if supplied (see user nmanual for
further delbables the dER@It PAlidsinty de figd whendlinggschisofiwirb Gor &¥gterRacda@eisonaFoR0i n

t he Case of other saftwar he def aul.t trix, su s. BLOSUVb nay be
used. . xampigyden e U ﬁﬁﬁa‘&@cqv&g%ﬁ?‘ﬁm& 35 lzifflt“ﬁﬂﬁade%}%f gvmERRY fry

possi bl e hxamsa&l@seqaér@es%hgmlacgg;yandsmedaeme%muence identity. The Software
typically does this as part of the sequence conparison and generates a

nu merical res u&&lc:ulﬁny@l@oﬁiﬂfﬁ‘urﬁwo% ﬁgﬁl-g‘e}{? 1%@):[ Q ulFeg mg?rog}f&foh @E&en CP ﬁlrnal

“derivative" inre he am acli ces as descri b ere
i ncl udés alignmsutbeking intd onsidskation gap prbdliaes. A pyitable dérhpugeapiogramabr carmpipl aete nent

of, del e“ a% aligneft e dti'né 688 Wse gB(e%tJJM gé a&@e&ﬂymﬁonsfnoﬂ‘s% to the

sequence. amno aci
2011/ 0659%%&5‘3@0]]98@%414@ Mz&srhyear@tlal%ﬂsﬁmrtpéﬂsbf athéryoftwree ham@nacti vity

as the unnodifie s haV|n a ast A chiVvity. as
the ant |- PRITRCEPTE SRR T bl BhfinlhyBhi FREhASIRaRIE (BE bk,
documnent, aid&9@ﬁﬁﬂpCEuMﬁlshEASEQMAmdeﬂkmﬁtl%@slNﬁmdhd ﬂﬁb4mbynd$ature of
t he seque bility to b

ol ypdft | ESTATORRRSHe I Somes¥an Padth O TR A b APEBTHET T oy
ret al_ ned. online searching (see Ausubel et al., 1999 ibid, pages 7-58 to 7-60). The GCG Bestfit program

may be used.

Although the final % homology can be measured in terms of identity, the alignment
process itself is typically not based on an all-or-nothing pair comparison. Instead, a scaled
15 similarity score matrix is generally used that assigns scores to each pairwise comparison based on
| chemical similarity or evolutionary distance. An example of such a matrix commonly used is the
BLOSUMG62 matrix - the default matrix for the BLAST suite of programs. GCG Wisconsin
programs generally use either the public default values or a custom symbol comparison table if
supplied (see user manual for further details). The public default values for the GCG package, or
20 in the case of other software, the default matrix, such as BLOSUMG62, may be used.

Once the software has produced an optimal alignment, it is possible to calculate %
homology, such as % sequence identity. The software typically does this as part of the sequence

comparison and generates a numerical result.

VARIANTS AND DERIVATIVES

25 The terms “variant” or “derivative” in relation to the amino acid sequences as described
here includes any substitution of, variation of, modification of; replacement of, deletion of or

addition of one (or more) amino acids from or to the sequence. The resultant amino acid sequence



Pol ypepti des having the am no acid sequence shown in the Exanples, or
fragments or honol ogues thereof nay be nodified for use in the nethods and
conposi t iwoxodessrsbed here. Typically, nodifications aPeTsadelotonat9

mai ntain the biological activity of the sequence. Am no acid substitutions
may be made, for exanple from1l, 2 or 3 to 10, 20 or 30 substitutions
provi ded 10that the nodified sequence retains the biological activity of

t he unnodi fi ed sequence. Amino acid substitutions may include the use of
non-natural ly occurring anal ogues, fof. exanple to increase blood plasnma
hal f-1ife of a therapeutically adm niStered pol ypeptide. Natural variants
of anti-intracellular oncoprotein antibodies are |ikely to conprise
conservative am no acid substitutions. Conservative substitutions may be
defined, for exanple 15according to the Table below. Arino acids in the

samne bl ockal fetiih eutSQEGHNG tiathBUActB/ite Bs S ubiedified Bqdehee, SRAAS hdvitg at Radthie t hi rd
col um -nmay be substituted for, each other: ,V%)Zglllo 5923PCT/SG§010/000449
46 | C AL| BHPETEcR¥IRL ﬁé\]eaarntlgntﬁgcpllu ar oncoprotein antibody polypeptides shown in this document,

for example in the sequence listings. Thus, the key feature of the sequences — namely ability to
'~ bind to intracellular oncoprotein polypeptides or tumour reduction activity, as described

5  elsewhere — may be retained.

Polypeptides having the amino acid sequence shown in the Examples, or fragments or
- homologues thereof may be modified for use in the methods and compositions described here.
Typically, modifications are made that maintain the biological activity of the sequence. Amino
acid substitutions may be made, for example from 1, 2 or 3 to 10, 20 or 30 substitutions provided
2 10 that the modified sequence retairis: the biological activity of the unmodified sequence. Amino acid
|  ﬂ substitutions may‘include the use of non-naturally occurring analogues, for example to increase

~ blood plasma half-life of a therapeutically administered polypeptide.

Natural variants of anti-intracellular oncoprotein antibodies are likely to comprise
conservative amino acid substitutions. Conservative substitutions may be defined, for example
15  according to the Table below. Amino acids in the same block in the second column such as those

in the same line in the third column may be substituted for each other:
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~ FRAGMENTS

Polypeptides disclosed here and useful as markers also include fragments of the above
mentioned full length polypeptides and variants thereof, including fragments of the sequences set

out in the sequence listings.

Polypeptides also include fragments of the full length sequence of any of the anti-PRL
antibody polypeptides. Fragments may comprise at least one epitope. Methods of identifying

epitopes are well known in the art. Fragments will typically comprise at least 6 amino acids, such

' - asat least 10, 20, 30, 50 or 100 or more amino acids.

Polypeptide fragments of the anti-intracellular oncoprotein antibody broteins and allelic and
species variants thereof may contain one or more (e.g. 5, 10, 15, or 20) substitutions, deletions or
insertions, including conserved substitutions. Where substitutions, deletion and/or insertions occur,
for example in different species, such as less than 50%, 40% or 20% of the amino acid residues

depicted in the sequence listings are altered.

Anti-intracellular oncoprotein antibody and their fragments, homologues, variants and

derivatives, may be made by recombinant means. However, they may also be made by synthetic

~ means using techniques well known to skilled persons such as solid phase synthesis. The proteins



TI C AROVA HFW FRAGVENTS Pol ypepti des di scl osed here and useful as
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pol ypept iwox0amgsszar i ant s t hereof, including fragnents eCTiSeeIwdgUEnces set
out in the sequence listings. Pol ypeptides also include fragnents of the
full length sequence of any of the anti-PRL antibody pol ypeptides.
Fragments may conprise at | east -one epitope. Methods of identifying
epitopes are well known in the art. Fragnents will typically conprise at

| east 6 ami no acids, such as at Ieast4}0, 20, 30, 50 or 100 or nore am no
acids. Pol ypeptide fragnents of the anti-intracellular oncoprotein antibody
proteins and allelic and 10species variants thereof nmay contain one or nore
(e.g. 5, 10, 15, or 20) substitutions, deletions or insertions, including
conserved substitutions. Were substitutions, deletion and/or insertions
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of the am no acid. residues depicted,in the sequence |iSk] .a | t ered.
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may al so be made by synthetic nmeans using techni ques well known to skilled
per sons s getyeaisntdpincidenaroiokiin lhpapesitepriavept the fysing prapgin partner and the

2011/ : 0§59%§E&H ée%@%qg-gft {ARALAD allow removal of fusion protein sequences. The fusion protein may

be such that it will not hinder the function of the protein of interest sequence. Proteins may also

be obtained by purification of cell extracts from animal cells.

- The anti-intracellular oncoprotein antibody polypeptides, variants, homologues, fragments
- and def_ivatives disclosed here may be in a substantially isolatéd form. It will be understood that
: lO - such pdlypeptidés may be mixed Wilh carriers or diluents which will not interfere with the
intended purpose of the protein and still be fegarded as substantially isolated. A anti-intracellular
oncoprotein antibody variant, homologue, fragment or derivative may also be in a substantially
purified form, in which case it will generally comprise the protein in a preparation in which more

than 90%, e.g. 95%, 98% or 99% of the protein in the preparation is a protein.

15 The anti-intracellular oncoprotein antibody polypeptides, variants, homologues, fragments
and derivatives disclosed here may be labelled with a revealing label. The revealing label may be
any suitable label which allows the polypeptide , etc to be detected. Suitable labels include
radioisotopes, e.g. '>’1, enzymes, antibodies, polynucleotides and linkers such as biotin. Labelled

_ polypeptides may be used in diagnostic procedures such as immunoassays to determine the amount
20  ofapolypeptide in a sample. Polypeptides or labelled polypeptidesbmay also l)e used in serological
* or cell-mediated immune assays for the detection of immune reactivity to said polypeptides in

animals and humans using standard protocols.

The anti-intracellular oncoprotein antibody polypeptides, variants, homologues, fragments
and derivatives disclosed here, optionally labelled, my also be fixed to a solid phase, for example
25 the surface of an immunoassay well or dipstick. Such labelled and/or immobilised polypeptides may
| be packaged into Kits in a suitable container along with suitable reagents, controls, instructions and
the like. Such polypeptides and kits may be used in methods of detection of antibodies to the

- polypeptides or their allelic or species variants by immunoassay.



47 may al so be produced as fusion proteins, for exanple to aid in
extraction and purification. Exanples of fusion protein partners include
gl ut at hi one-28titaea9sf er ase (GST), 6xHi s, GAL4 (DNA bi ndi RGT&GAHIO000449
transcriptional activation donmains) and 13-gal actosi dase. It nmay al so be
convenient to include a proteolytic cleavage site between the fusion
protein partner and the protein sequence of interest to allow renoval of

fusion protein sequences. The fusion protein nmay be such that it will not
hi nder the function of the protein of48i nt erest sequence. Proteins may al so
be obtained by purification of cell eXtracts from animal cells. The

anti-intracellular oncoprotein antibody pol ypeptides, variants, honol ogues,
fragments and derivatives disclosed here may be in a substantially isolated
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20 ° substances which interfere with or enhance the functions of the polypeptides in the cell.

POLYNUCLEOTIDE SEQUENCES

The variable regions, monoclonal antibody sequences and humanised antibody sequences

may comprise polynucleotides. These may comprise DNA or RNA.

They may be single-stranded or double-stranded..They may also be polynucleotides which
25 include within them synthetic or modified nucleotides. A number of different types of
modification to oligonucleotides are known in the art. These include methylphosphonate and

phosphorothioate backbones, addition of acridine or polylysine chains at the 3’ and/or 5° ends of



The anti-intracellul ar oncoprotein antibody pol ypeptides, variants,

honol ogues, fragnments and derivatives di scl osed here may be used in in
vitro or wo2imwseal | culture systens to study the rol ePofl/SGheior00449
correspondi ng genes and honol ogues thereof in cell function, including
their function in disease. For exanple, truncated or nodified pol ypeptides
may be introduced into a 10 cell to disrupt the normal functions which
occur in the cell. The pol ypeptides nmay be introduced into the cell by in
situ expression of the pol ypeptide fr%g1a reconmbi nant expressi on vector
(see below). The expression vector optionally carries an inducible pronoter
to control the expression of the polypeptide. The use of appropriate host
cells, such as insect cells or mammalian cells, is expected to 15provide
for such post-translational nodifications (e.g. nyristolation,

gl ycosy! atthedioleduldl Boiethé putpost o thiaredant ddodndny, OIS tote, und@stostetharthd hr eoni ne
phosphoryl ati on) as .be needed to canfer optimal biolagical activity on
P oot narfo DB e G isroboR £ ot PRITES b egiiefd awgeblei e ek 't ho

ant i -i ntr agglifiddliés nf) GO REAIEEHIN iEHHéde ehhapel R Phb desiity ballifeapinsaf honol ogues,
fragnents ard ﬂerjvatives.disclosed here are expressed nmay be used in assay
syst ems t @IS candi dat e 20subst ances which interfere with or enhance
the functions of the polypeptides in the cell. POLVNUCLEOTI DE SEQUENCES
The vani abl e r&gieortbs patpniolsdiaivas dahicisanlipd Jothutmedof thedupleneithged ant i body

sequences .[may: [.S |.ynu i LS&: g . They
e e e R S S
whi ch 25i rheteudensitheyotynutiestids yrsinpdt-standed, nsdo be edientooll gt thd esmplémentarper of
di fferent fypes i ficatjaonto glkigonucleotides are known in the art.
These.anﬁﬁ,gmﬁé?h?F%ﬂ'gfﬁgﬁgﬂ%d%%ﬂaﬁ‘%Sphorothioate backbones, addition of
acridine or polylysine chains at the 3' ‘and/or 5 ends of WO
2011/ 0659 23BN ISADBRINA BB HOMPHRGYRS| ecul e. For the purposes of the

prese docune itds.tg be understo hat. | ynucl i des descri bed
s o1 10y be. hhsierss PR iRERG & ABfiap i kifioP A HE Rl
nodi f i cat idestsibedaly thisadoc@nent mdludddny isubstitnti@rof fvarigioh af) aediflagion of, véplaoeragit ofyi t y
or | : fe s %%fgti&fof RP Jld%ﬂl%glo 8{%'(&%@@ nucleotides from or to the sequence. The resulting sequence

may be capable of encoding a polypeptide which has intracellular oncoprotein binding activity as

described elsewhere in this document.

15 As indicated above, with respect to sequence identity, a “homologue” has such as at least
5% identity, at least 10% identity, at least 15% identity, at leaSt_ZO% identity, at least 25%
identity, at least 30% identity, at least 35% identity, at least 40% identity, at least 45% identity, at
least 50% identity, at least 55% identity, at least 60% identity, at least 65% identity, at least 70%
identity, at least 75% identity, at least 80% identity, at least 85% idenﬁty, at least 90% identity, or

20 - at least 95% identity to a relevant sequence.

There may be at least 95% identity, such as at least 96% identity, such as at least 97%
identity, such as at least 98% identity, such as at least 99% identity. Nucleotide homology
comparisons may be conducted as described above. A sequence comparison program such as the
GCG Wisconsin Bestfit program described above may be used for this purpose. The default scoring

25 matrix has a match value of 10 for each identical nucleotide and -9 for each mismatch. The default

gap creation penalty is -50 and the default gap extension penalty ié -3 for each nucleotide.



Where the pol ynucl eotide i s doubl e-stranded, both strands of the duplex,
either individually or in conbination, are enconpassed by the nethods and
conposi t iwoxodessr2sbed here. Where the pol ynucl eoti de i £CIiSGgéwAstmanded,

it is to be understood that the conpl enentary sequence of that

pol ynucl eotide is also included. VARI ANTS, DERI VATI VES AND HOMOLOGUES 10The

ternms "variant", "honol ogue" or "derivative" in relation to a nucl eotide
sequence described in this docunent include any substitution of, variation
of , nodification of, replacenent of, | etion of or addition of one (or

nore) nucl eotides fromor to the sequéence. The resulting sequence nmay be
capabl e of encoding a pol ypeptide which has intracellular oncoprotein

bi nding activity as described el'sewhere in this docunent. 15As indicated
above, with respect to sequence identity, a "honpbl ogue" has such as at

| east 5% iHMsrimibATIONt | east 10%identity, at |east 15%identity, at |east
20% identity, at least 25%identity, at |east 30%identity, at |east 35%
identity, at | ¥asfurtppdsscreanuclegtidesequenees than®gsapdelaof kypridising|selegivelstos

identity, ‘ %] ' : 9% | L I 0
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i dentity, hamahiesdsmtil@EYor ahorvariang, fragmehteaderivag 9 thereeli pitty thegpmpBaent of aryt 0f95%
i dentii Ly e Ther % 4 tity,
such ag a4 g4 NKTMes SERURICRay by s BB, B3Rl LERRS aCIBHAE S

| east 98%A40dehl ntcjeotidasahleagthat | east 99% i dentity. Nucl eoti de honol ogy
conpari sons may be conducted as described above. A sequence conparison

program such ashé ffn Gebr¥kaRANE ReBRSEih ball DGk &Re PRR6d bh aticAbouendery be
used for this purpose. The default scoring 25matrjix has a match val ue of 10
for each i"YERiFPEAIOR it tampdementry. Grapdihrough RasqiPaiRag o3t wetige thidrasgist! gap

creati on pepakitaioh 8 cafddntinpbRndRbattaln reRRoRKkEIBRIIRE penalty is -3 for
each nucl eotide. WO 2011/ 065933PCT/ SG2010/ 000449 50 HYBRI DI SATI ON

Ve further desgribe, nucl eotide, sequences.that. ar ble of hybridising
Sl ectifvel y t o S CsPHENERRNET BERNE TRy Al RufBRAC SRl Ml 250
318 var i alkeint @go twir canleriand ywikh bdgenembiynit doact 78%4t subloakyat Bast 0 yr 2086 anestich as

fragment or derivatiye thereof or to the conplenment of any of the above.
ol oot i ddt EEhiuh e badritesih o uR bt Sner s R R e pRR e et S o
| east 20, r3fhn of@t ledst H)suthas sddast@S or 30) fdr@msghde. at least 40, 60 or 100 or more contiguous

nucleotides.

15 The term “selectively hybridisable” means that the polynucleotide used as a probe is used
| under conditions where a target polynucleotide is found to hybridize to the probe at a level
significantly above background. The background hybridization may occur because of other
polynucleotides present, for example, in the cDNA or genomic DNA library being screened. In this
- event, background implies a level of signal generated by interaction between the probe and a non-
20  specific DNA member of the library which is less than 10 fold, such as less than 100 fold as intense
as the specific interaction observed with the target DNA. The intensity of interaction may be

measured, for example, by radiolabelling the probe, e.g. with **P.

Hybridisation conditions are based on the melting temperature (Tm) of the nucleic acid
binding complex, as taught in Berger and Kimmel (1987, Guide to Molecular Cloning
.25 Techniques, Methods in Enzymology, Vol 152, Academic Press, San Diego CA), and confer a

defined “stringency” as explained below.



The term "hybridi sation" as used herein shall include "the process by which

a strand of nucleic acid joins with a conplenentary strand through base

pai ri ng" we 20aldese3 t he process of anplification as car PCESGUIL0/000%49

pol ymerase chain reaction technol ogi es. 10Pol ynucl eoti des capabl e of

selectively hybridising to the nucl eoti de sequences presented herein, or to

their conplenment, will be generally at |least 70% such as at |east 80 or

90% and such as at | east 95% or 98% honol ogous to the correspondi ng

nucl eoti de sequences presented herein n;over a region of at |east 20, such as

at least 25 or 30, for instance at |east 40, 60 or 100 or nore contiguous

nucl eotides. 15The term "sel ectively hybridi sable" neans that the

pol ynucl eoti de used as a probe is used under conditions where a target

pol ynucl eotide is found to hybridize to the probe at a |level significantly
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Berger and Kimmel (1987, Cuide to Ml ecular Coning 25Techni ques, Methods

in Enzynol ogy, wWlscld®uclosad e B s San 158ikitd 169 Audeh) aciddbich fe@iifery a def i ned
"stringency" as expl ai ned bel ow. WO 2011/065923PCT/ SG2010/ 000449 51
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probe); highssi Na@ggr@eyma@l;}%gp}ﬁﬁo})o 10C below Tm internmedi ate
stringency at .about 10 to 20C bel ow'Tm and Iom1str|ngency at about 20C to

25C bel ow Tm be un tood b maxi num
2Pri nabooy "y o Pet s bbbl SRR et PRB T Sk del RS oty B
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hybri di satio can be use ntify or detect ilar or related

oLy nuct oSt L Briuagobd i i bl Sebtre b Bk nSlig B8  nat can
hybr|d|sedkamadaunhahmm&e&d, or a fragnent honol ogue, variant or
derivative thereof, under stringent conditions (e.g. 65C and 0. 1xSSC {1xSSC

= 0.15 M NaCl, %ergéléﬂ%?@ﬁﬁ Ak gétQOﬁﬁhénQFgous goqukﬁg@m 81:18 Hﬁ+r@9ﬂt'fg? s ,

double st rande st rands IVI in
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pol ynucl egérm% g%e SheRald; ,S&hrﬁpng mm PRA forfifes mge] i gf&g%ﬁt&%l%ﬁﬁg for

conpl enentary sequence of ynu e1s osed an
enconpass example individuals from different populations In addl’uon other viral/bacterial, or cellular

~ homologues particularly cellular homologues found in mammalian cells (e.g. rat, mouse, bovine and
primate cells), may be obtained and such homologues and fragments thereof in general will be |
20 capable of selectively hybridising to the sequences shown in the sequence listing herein. Such
sequences may be obtained by probing cDNA libraries made from or genomic DNA libraries from
other animal species, and probing such libraries with probes comprising all or part of the disclosed

sequences under conditions of medium to high stringency.

The polynucleotides described here may be used to produce a primer, e.g. a PCR primer, a
25 primer for an alternative amplification reaction, a probe e.g. labelled with a revealing label by
conv_entienal means using radioactiive_ or non-radioactive labels, or the polynucleotides may be

~ cloned into vectors. Such primers, probes and other fragments will be at least 15, such as at least 20,



Pol ynucl eoti des which are not 100% honol ogous to the sequences di scl osed
here but fall 15within the disclosure can be obtained in a nunber of ways.
Q her varwabs/wfI2Bhe sequences descri bed herei n nay bePobiss2ododsay
exanpl e by probing DNA |ibraries nade froma range of individuals, for
exanpl e individuals fromdifferent populations. In addition, other
viral/bacterial, or cellular honologues particularly cellular honol ogues
found in mamualian cells (e.g. rat, nouse, bovine and primate cells), nmay
be obtai ned and such honol ogues and fi gnments thereof in general will be
20capabl e of selectively hybr|d|5|ng 0 the sequences shown in the sequence
listing herein. Such sequences may be obtained by probing cDNA libraries
made fromor genom c DNA libraries fromother aninal species, and problng
such- libraries with probes conprising all or part of the disclosed
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| abel'l ed wngth. @ revealing | abel by conventl onal neans using radioactive or
non-radi oactive | abels, or the pol ynucleotides may be cloned into vectors.
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pol ynucl eoti des and probes may be produced reconmbinantly, synthetjcally, or
by any neans a\&eresth imes wHagemetrce%kx fythetic meas, arVPlvmsﬁéﬁfpwnapg%ﬂwe

cl oned by .shandptchdRERBI Q&4fadnce one nucleotid® aGLHRY. EbohnRLdsTBY s8complibhianRr oduced
by synthetic nmeans, involving a step w se nanufacture of the desired

nucl ei ¢ ad$iee %}’é(@%?éqﬁ‘é@hblﬁ@sﬁ{?é??’é& ?‘Géabéec‘né’etaﬁne Techni ques for
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art. 10Lo nger palgyotneddatidasyilMgtrerale bepraducyd Mgpeoonbb'mmd mms:isnfgpr E)@ﬁlphfbi nant
means, for

me. chai
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Snial or hOe e bR B i SR TV PO e P G e
condi t i ongelpérfimg a polymbasechaifpdattfonidddr 6shdiond Wisich bring about amplification of the
15 desired region, isolating the amplified fragment (e.g. by purifyiﬁg the reaction mixture on an agarose

gel) and recovering the amplified DNA. The primers may be designed to contain suitable restriction

enzyme recognition sites so that the amplified DNA can be cloned into a suitable cloning vector.

" INTRACELLULAR ONCOPROTEIN POLYPEPTIDES AND NUCLEIC ACIDS

Intracellular oncoprotein polypeptide homologues, variants, derivatives and fragments

20 may be defined similarly, as set out in the previous paragraphs.

Where the context permits, a reference to intracellular oncoprotein polypeptide should be
taken to include reference to an intracellular oncoprotein polypeptide homologue, variant,
derivative or fragment. Similarly, a reference to intracellular oncoprotein polypeptide should be
taken to include reference to a intracellular oncoprotein polypeptide homologue, variant,

25 derivative or fragment.



15 desired region, isolating the anplified fragnent (e.g. by purifying the
reaction m xture on an agarose gel) and recovering the anplified DNA. The
primers me92ba/m@eeBgned to contain suitable restricti onPemsgreloneedgni tion
sites so that the anplified DNA can be cloned into a suitable cloning
vector. | NTRACELLULAR ONCOPROTELIN POLYPEPTI DES AND NUCLEI C ACI DS

I ntracell ul ar oncoprotein pol ypeptide honol ogues, variants, derivatives and
fragnents 20may be defined simlarly, as set out in the previous

par agr aphs. Wiere the context pernmits, a reference to intracellular
oncoprotei n pol ypepti de should be taken to include reference to an
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fragment. Similarly, a reference to intracellular oncoprotein polypeptide
shoul d be taken to include reference to a intracellular oncoprotein
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| i nked,togethey to forml er These s nthetl tide fragnents
can aﬁ 2 be e%%“%%? w%ﬁ?ﬁbﬂ mﬁmsggﬁ@mW”?m%ﬂgmg IXﬂﬁgPY %T °3&4t%ns in
order to teebiiqfestveH&hdwn inythd ant, wd éxemphified byri‘'Sviid/Phase Peptlde Jymehesis: A Practical

i cr ocherr BRI ATLJORHE st S PERae Tl OB ARk A, mieple™ 2" ¢

spectr ophﬁﬁgﬁaﬁsr dan bh/e;tdﬂmdﬁed)@hlpiem Blﬂﬁecﬁlylﬂﬂyh&ﬂib(ﬂogéﬂr@b fa;umlafrgexaﬁagmémﬁnd mass
spectr Oph?‘&\&gg%’t%etlgliygpnd rtlpgtg)mel%{s can a}g@ be ma ehv(al earrsnho lac!,u? substltutlons at spg'giﬁczs )

15  locations in order to test for activity in vitro and in vivo.

The anti-intracellular oncoprotein antibody can be synthesized in a standard
microchemical facility and purity checked with HPLC and mass spectrophotometry. Methods of
* peptide synthesis, HPLC purification and mass spectrophotometry are commonly known to those

skilled in these arts.

20 The anti-intracellular oncoprotein antibody may also be expressed under in vitro and in
vivo conditions in a transformed host cell into which has been incorporated the DNA sequences
described here (such as variable sequences) or allelic variations thereof and which can be used in

the prevention and/or treatment of cancer related diseases.

The term “vector” includes expression vectors and transformation vectors. The term
: [13 | : v33 ) bl f . . . . .
.25 expression vector” means a construct capable of in vivo or in vitro expression. The term
' < e 99 : ' :
transformation vector” means a construct capable of being transferred from one species to

- another.
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25" expressi on vector" means a construct capable of in vivo or in vitro
expression. The term"transfornmation zgctor" means a construct capabl e of
being transferred fromone species to another. WO

2011/ 065923PCT/ SG2010/ 000449 54 Vectors which may be used for
expression include reconbinant viral vectors; in particular reconbinant
retroviral vectors (RRV) such as lentiviral vectors, adenoviral vectors
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15 ~ Pox viruses may be engineered for recombinant gene expression and for the use as
recombinant live vaccines in a dual immunotherapeutic approach. The principal rationale for
using live attenuated viruses, such as vifuses, as delivery vehicles and/or vector based vaccine

- candidates, stems from their ability to elicit cell mediated immune responses. The viral vectors, as
outlined above, are capable of being employed as delivery vehicles and as vector based vaccine

- 20  candidates because of the immunogenicity of their constitutive proteins, which act as adjuvants to
enhance the immune response, thus rendering a nucleotide sequence of intefest (NOID) such as a

nucleotide sequence encoding an anti-intracellular oncoprotein antibody more immunogenic.

~ The pox virus vaccination strategies have used recombinant techniques to introduce NOlIs
into the genome of the pox virus. If the NOI is integrated at a site in the viral DNA which is non-
.25 essential for the life cycle of the virus, it is possible for the newly produced recombinant pox
virus to be infectious, that is to say to infect foreign cells and thus to express the integrated NOI.
~ The recombinant pox virus prepared in this way can be used as live vaccines for the prophylaxis

and/or treatment of pathologic and infectious disease and/or cancer.
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720 The term “transformed cell” means a cell having a modified genetic structure. For
example, as described here, a cell has a modified genetic structure when a vector such as an
expression vector has been introduced into the cell. The term “organism” includes any suitable

organism. The organism may comprise a mammal such as a human.

Here the term “transgenic organism” means an organism comprising a modified genetic
.25 structure. For example, the organism may have a modified genetic structure if a vector such as an

expression vector has been introduced into the organism.
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' expression of the anti-intracellular oncoprotein antibody encoded by said nucleotide sequences;

.10 and then recovering said anti-intracellular oncoprotein antibody from the transformed host cell

culture.

Thus, anti-intracellular oncoprotein antibody ericoding nucleotide sequences, fusion
proteins or functional equivalents thereof, may be used to generéte recombinant DNA molecules

that direct the expression thereof in appropriate host cells.

15 By way of example, anti-intracellular oncoprotein antibody may be produced in
recombinant E. coli, yeast or mammalian expression systems, and purified with column

chromatography.

In certain circumstances there are advantages of using antibody fragments, rather than
whole antibodies. The smaller size of the fragments allows for rapid clearance, and may lead to
20 improve tumour to non-tumour ratios. Fab, Fv, ScFv antibody fragments can all be expressed in

and secreted from E. coli, thus allowing the production of large amounts of the such fragments.

The nucleotide sequences encoding the anti-intracellular oncoprotein antibody may be
operably linked to a promoter sequence capable of directing expression of the anti-intracellular
~ oncoprotein antibody encoding nucleotide sequences in a suitable host cell. When inserted into

~ 25 the host cell, the transformed host cell may be cultured under suitable conditions until sufficient
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Expr. Purif 3-263 1), protein A domains that allow purification on
i mobilfi z@8igcussion below on vectors containing fusion proteins). ;
The anti-intracellular oncoprotein antibody may also be expressed as a recombinant
protein with one or more additional polypeptide domains added 'to facilitate protein purification.
Such purification facilitating domains include, but are not limited to, metal chelating peptides
: such as h‘istidine-tryptophan modules that allow purification on immobilized metals (Porath J
20 (1992) Protein Expr Purif 3-26328 1), protein A domains that allow purification on immobilized
immunoglobulin, and the domain utilized in the FLAGS extension/affinity purification system
(Immunex Corp, Seattle, WA). The inclusion of a cleavable linker sequence such as Factor XA or
enterokinase (Invitrogen, San Diego, CA) between the purification domain and the anti-

intracellular oncoprotein antibody is useful to facilitate purification.

25 The nucleotide sequences described here may be engineered in order to alter a the anti-
intracellular oncoprotein antibody encoding sequences for a variety of reasons, including but not

limited to alterations which modify the cloning, processing and/or expression of the gene product.
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PNAS 86: 821-824). Such fusion proteins are readily expressable in yeast culture (as described in
Mitchell et al 1993 Yeast 5:715-723) and are easily purified by affinity chromatography. A fusion

20 protein may also be engineered to contain a cleavage site located between the nucleotide
sequence encoding the anti-intracellular oncoprotein antibody and the hetefologous protein
sequence, so that the anti-intracellular oncoprotein antibody may be cleaved and purified away
from the heterologous moiety. In another embodiment, an assay for the target protein may be
- conducted using the entire, bound:fusion protein. Alternatively, the co-protein may act as an

25 B adjuvant in the sense of providingj a generalised stimulation of the immune system. The co-

protein may be attached to either the amino or carboxy terminus of the first protein.

Although the presence/absence of marker gene expression suggests that the nucleotide

sequence for anti-intracellular oncoprotein antibody is also present, its presence and expression



conducted using the entire, bound fusion protein. Alternatively, the
co-protein may act as an 25adjuvant in the sense of providing a generalised
sti nmul at iwo 20f/a6b231 Mmune system The co- protein may becaisGact®dosin eit her
the ami no or carboxy term nus of the first protein. Al t hough the
presence/absence of marker gene expression suggests that the nucl eotide
sequence for anti-intracellular oncoprotein antibody is also present, its
presence and expression WD 2011/065923PCT/ SG2010/ 000449 59 shoul d be
confirnmed. For exanple, if the anti-i¥;racerlular oncoprotein anti body
encodi ng nucl eoti de sequence i's inserted within a marker gene sequence,
reconbi nant cells containing the anti-intracellular oncoprotein antibody
codi ng regions may be identified by the absence of the nmarker gene
function. Alternatively, a marker gene may be placed in tandemw th a

anti - i nt r sieeld belcanfirared dfur exaeipte, #ithd Mdytrz&ald;ﬂdiungopmmih emﬂjodﬁers:edjugnce under
the contraol .of..a single.pr ter. Rressi on of .t he rker .gepe in
Fesponse PdRETERe GoReBrEyTio A madenee STHAT edre e ineRt SU T G UrE P
anti-intr aﬁtelnltl’dc’ce&lﬁlaﬂmmm’bmtneinﬁbcﬁilytcbhﬁgimgﬁﬁs m}' be iderAdidil by theabser&tdiads t o
guantitate the expressi nrof.akgartlcular P ¥ |nclude Or adi ol abel i ng
(Mel by PCTREKST 8ep§ d4chon. ?i\lﬁﬁ%ﬁ'v? £ ABHET 458 msx ea&se dp 1pfisR v éﬁa‘etr ng (Dupl aa
C et -ab 19RdcdMat oldopohan@haBodi@hcstity RolebtitR Sequefccaitidritid datrdl@f a dihgla cont r ol
nuclei c ‘acid. “and standard curves onto which the experinental results are
|nterpolaP@Hm‘Cuantltatlon of multiple sanples may be speeded up by running
t he assay in an ELISA format where the anti-intracellular oncoprotein
anti body of i nbxaresibn pbthpmadengese in mspeaseito indud®diot seldctorsusaslly iadicates
spectroph rapid quantitation.

Al tered a@%ﬂg?%ﬁoFmgﬁmFﬁr%&hﬂ%%@#%1%?%&@ﬁ@%g%é¥@ﬁucleotlde sequences whi ch

may be made or used include deletions, insertions or substjtutions of
di fferent nuclAdditional methpds e quantitals ths sgressionof apgpiculat maleclentiudte t hat

encodgg -t P@.&@@ﬁnwe@wm&hn mﬁb hﬂm@wuyvléaioe@tsmmmy SHuiEmSlatitd @uplaa C et
oncoproteln anti l e, the expressed anti-intracellular

oncopr ot efh!? aﬁﬁnﬁ}dwhzmg%%%avgleotﬁaggo éféP‘é—:ftC?EbWsOf ajcAEy prcdgie acdg- and

subst.i t ut k@RtrPfur@ToR@ viidhdhd &biatHESal WL irdinRbERe Sil ent change and
result ina functionally equivalent anti-intracellular oncoproteln

ant i body. Del @Eﬁn a(f:i?n gflrglh Lp agampﬁ%ﬁ%: t{e%ﬁéeggdsupr@yyrunnlngnﬁe assay in an %L@I s of

S|n11ar|ty in
format where the anti-intracellular oncoprotein antlbody of interest is presented in various

15 dilutions and a spec_trophotometnc or calorimetric response gives rapid quantitation.

Altered anti-intracellular oncoprotein antibody nucleotide sequences which may be made
or used-include deletions, insertions or substitutions of different nucleotide residues resulting in a
nucleotide sequence that encodes the same or a functionally equivalent anti-intracellular
oncoprotein antibody. By way of example, the expressed anti-intracellular oncoprotein antibody
20  may also have deletions, insertions or substitutions of amino acid residues which produce a silent
‘ change and result in a functionally equivalent anti-intracellular oncoprotein antibody. Deliberate
. amino acid substitutions may be made on the basis of similarity in polarity, charge. solubility,
hydrophobicity, hydrophilicity. and/Or the amphipathic nature of the residues as long as the
* binding affinity of the anti-intracellular oncopfotein antib.ody is fetaihed. For example, negatively
| 25 . | charged amino acids include aspartic acid and glutamic acid: positively charged amino acids

include lysine and arginine; and amino acids with uncharged polar head groups having similar



hydr ophobi city, hydrophilicity. and/or the anphipathic nature of the
residues as long as the binding affinity of the anti-intracellular
oncopr ot ewp 2aniskrdy i s retained. For exanple, negativelPgTB&201arged am no
acids include aspartic acid and glutam c acid: positively charged am no
acids include |ysine and arginine; and am no acids with uncharged pol ar
head groups having simlar W 2011/ 065923PCT/ SG010/ 000449 60
hydrophilicity val ues include |eucine, isoleucine, valine, glycine,

al ani ne,  asparagi ne, glutanine, sering, threonine, phenylalanine, and
tyrosi ne. Gene therapy whereby e anti-intracellular oncoprotein
anti body encodi ng nucl eoti'de sequences as described here is regulated in
vivo may al so be enpl oyed. For exanple, expression regulation may be
acconpl i shed by adm ni stering conpounds that bind to the anti-intracellular
oncopr ot eihy\draqlsﬁiiidi)@d'ylues‘iﬁﬂd('ld‘lg.lcﬁmtcisﬁaiciirdEWQiﬁélLgﬂ?ﬁﬁﬁSalarﬁlfe aspaagioe, gheghioes
associated w t i ntracel | ul ar oncoprotein anti body encodi ng

nucl eot i d&T¢E @8@868F“Wa¥m88r¥@£ﬁgwm ng RNA transcript to nodify the rate
of transcription or translation. of exanple, the anti-intracellular
oncopr ot ei n anﬁﬂdeymendwﬁwm@wnmbﬂﬁewﬂ rmmgequem@éeoeegewﬁmedwwew@ may be
under the i ally a
promot er - Srngeee S BRrBaDel el U R bR R Y o PRl

pr ef er ént r@mayonamay beeackomplishsddyddmirdsteringshrperinds tat blmoghwbsetraeﬂmlafonrrent
e aonal ohdifrsRl b GGRIALAAIcoRRCRRIALE] @ BRI Rathhe ERGAALI\GIMER! 1 e
sequences s preferentially expresse € particular t1ssues o

i nterest, 1r3mcdilualsomqopltotw1 mbodycmncehng mrbleatlcteunqmncecmhtb carespradmg RNAus, any
15si gni f i G ﬁu?ln%& ik ra‘?{ éﬁ.%sc? mguecl ehLaliliys effect of the
anti-intracellular o coprotein J encodi ng nucl eoti de sequences on

t he individual being_ treated na be reduced or.  elim nated. The enhancer
el enent or ot hBY way e@eﬁmglectbﬁwé&-'mr?fg“wérgqa]ﬁ%ﬁr@amém%x§?C@ﬂm&ﬁww@ Bresent in

nul tipbe ssqqmce%esm%d RERTRY BE uAREHR ex IRA CotrolBY anRepie inlrbdutdtbry el Y
efficient, may be tissue or 20tenporally restricted in their act|V|ty

Exanpl es 6lrem§nﬁ esiplen RIPBIQIGROTAEPPtEn ABE CHftaBtRbt e SPikanpa dadprgpromoter may be

preferentially active in a hypoxic or ischaemic or low glucose environment, such that the anti-
intracellular oncoprotein antibody encoding nucleotide sequences is preferentially expressed in
the particular tissues of interest, such as in the environment of a tumour cell or mass. Thus, any
.15 sigﬁiﬁcant biological effect or deleterious effect of the anti-intracellular oncoprotein antibody
encoding nucleotide sequences on the individual being treated may be reduced or eliminated. The
enhancer element or other elements conferring regulated expression may be present in multiple

copies.

The promoter and/or enhancer may be constitutively efficient, or may be tissue or
20 temporally restricted in their acﬁvity. Examples of suitable tissue restricted promoters/enhancers
are those which are highly active in tumour cells such as a promoter/enhancer from a MUCI
gene, a CEA gene or a STV antigen gene. Examples of temporally restricted promoters/enhancers
are those which are responsive to ischaemia and/or hypoxia, such as hypoxia response elements
- orthe promoter/enhancer of agrp78 or agrp94 gene. The alpha fetoprotein (AFP) promoter is also
25  atumour-specific promoter. Another promoter-enhancer combination is a human

cytomegalovirus (hCMV) major immediate early (MIE) promoter/enhancer combination.



are those which are highly active in tunmour cells such as a
pronot er/ enhancer froma MJCL gene, a CEA gene or a STV antigen gene.

Exanpl es wb 20ammpen2al | y restricted pronoters/enhancers aPETiSGRew/00Mideh ar e
responsive to i schaem a and/ or- hypoxi a, such as. hypoxia response el enents
or the pronoter/enhancer of agrp78 or agrp94 gene. The al pha fetoprotein
(AFP) pronoter is also 25a tunour-specific pronoter. Another

pr onot er - enhancer conbinationis a human cytonegal ovirus (hCW) major

i medi ate early (ME) pronoter/enhancgr conbination. WO _

2011/ 065923PCT/ SG2010/ 000449 61 ‘he pronoters nmay be tissue specific.
That is, they may be capable of driving transcription of a
anti-intracel lul ar oncoprotein anti body encodi ng nucl eoti de sequences in
one tissue while remaining largely "silent" in other tissue types. The
term"tissue. SPRQrbréters MRS tigsuP EPRBIE EThaWl] théy sy trfapdbisdfidricingd i n activity
to a single tissue_type. but m@ich nevert hel ess shows se|ectivity. in that
they nmay HaUS§ERYPSf p AthinaagsHbanensprretelaitody gacadpg augleqtidg seqypnces ingle j n
anot her grigupwhile ffRinimhels FaleACtebth&ltistue@fpesuch pronoters is that they
possess a relatively low activity in the absence of activated

hypoxi a-r egul enent s [ ' et L : ans
of achievingﬁ?ﬁ%ﬂmﬁgqggggé%ﬁhég%%%%@¥&¥§?%%@ﬂig%ﬁﬁ?%ﬁ&%h%ﬁgiggt?%@ﬁgg?ivity
of a sél etitseetype braothech iemerthelesedhsensiectvityhy takthey maphaetivemmnt gropprf a”

means a condLi R NGEE oM Bndtth o] Al HHEMha Ok LAY, AERERYER <20

i nadequat e supply of "oxygen. . e lTevel of "expression of a or the

ant i - i nt r #aethbyp@seson cdypivaly ddwiactinity inabkyabeerco df avgvareichypotia-tkzubedwelmbes under
the controg] of a particul ar. progqoter may be nodul.ated by, mani pul ati ng the
o omover | Pemein vBER R usleOORs By e R R L s R B o on
may 15possdidh sappirdse theattivig o€ a sagtddgrangterds thewbdeh@sof hypraia ol es of t hese
different regions are typically assessed using vector constructs having

di ffengnt vari aptsmPihybhgaRhQIPE &ndWoh In®PShich b pattieflhRsande ighethebitfiat is,
del etion analysis). This approach nmay be used to identify, for exanple, the

smal | est pefréueapaplyoferygdnferring ti ssue specificity or the small est
region conferring hypoxia sensitivity. 20A nunber of tissue specific

pronot ers, desThd Ibet ofdxpreesiondy ob ehe s thtratdllubsicoprosiraantibsdy énbelégz pr onot er s
may be isol ated as conveni ent restrictiOQPdiggstion fra nts suitable for

cl oni ng i AUclealide srapenges ogerdhe copirplyf g Rpsticpn Prompte gYChe s may be

i sol at ed ufhipglatifpethp ployidef BgRnCiRdicRaniRa diffepdht d&shaiy Withil0d proh@ted Faglonfriayd

Lagggﬁgt ﬁgcr)rsg%/SF H&ﬂege?lgéénle tre?ggjﬁgor}p XctiI\/{:c]ice;s(). rng ¥0 éslo %egee(ﬁfgrle_l%trég?g]nsSalrettgpsica?lg/ the &
assessed using vector constructs having different variants of the promoter with specific regions
deleted (that is, deletion analysis). This approach may be used to identify, for example, the

smallest region capable of conferring tissue specificity or the smallest region conferring hypoxia

sensitivity.

20 A number of tissue specific promoters, described above, may be uséd. In most instances,
these promoters may be isolated as convenient restriction digestion fragments suitable for cloning
in a selected vector. Alternatively, promoter fragments may be isolated using the polymerase
chain reaction. Cloning of the amplified fragments may be facilitated by incorporating restriction

sites at the 5° end of the primers.



WD 2011/ 065923PCT/ S&2010/ 000449 62 COVBI NATI ON THERAPY The net hods
and conpositions described here, including anti-intracellular oncoprotein
ant i bodi esOoand/iesi28acel | ul ar oncoprotei n vacci nes, nay PETSS20H0/0n0449
conbi-nation wth other conpositions and procedures for the treatnent of

di seases. By way of exanple, the anti-intracellular oncoprotein
anti bodies and intracellular oncoprotein vaccines may al so be used in
conbi nation with conventional treatments of di seases such as cancer. For
exanpl e, a tunmor may be treated convq&tlonally with surgery, radiation or
chenpot herapy conmbined with anti-intracellular oncoprotein anti body and/ or
intracel lul ar oncoprotein vaccine my be subsequently adm nistered to the
patient to extend the dormancy of 10m cronetastases and to stabilize any
resi dual prinmary tunor. The anti-intracellular oncoprotein antibody
and/ or i nGoamevATubeTHERCPOPr Ot i N vacci ne can be delivered with a
therapeutically effective agent at the same noment in tinme and at the same
site. Al ternat 1Yhﬂen§ihodts aed egmiposifippsidgecaibed eas: inshid g apti-ditiaclvlar Beraproeiitl/ or

i ntracel | %tﬁfod@?%ﬁﬁ@atcglhg PRESERGN @mmw%ay ffs@n@caw&dmaklxn ®ith 8ki Ve agent
may be delivered at a ?ere tinme and to a different site. 15The
ant|-|ntra@EWBﬁwa$Mdnmap¢5@§bhmaﬁﬁﬁm@ﬁyf@ﬁ@ﬁ@r |ntracellular oncoprotein
vaccine and the therapeutically effective agent may even be delivered in
the sage deli VBY Way eftxemplef 8¢ artiiatrfie B inteptotain dhtitiodtes @it ifave!ldir cancer .
Anti-intracel lul. ar oncoprotein antibody and/qr |ntracellular (ﬁé%groteln

vaccine RYCOBELGHE WFCingS YAl PSS RPN SH,ePRveRtiNat Leapmgnts P&V ent i on

and/ or tr e@hiE binc&f FARYAMLIEAQEHS mMArdletted Scﬂcﬂ@t&fonal@)’\i'lﬂ{ saxgeﬁy agembsosuch as
ricin, linked to anti-jintracel|ular oncoprotejn

anti -i nt r Secaqtherapy combigt witant-iniceleen sontofein 2ay d w??r ntracelplas) | ) ar

oncopr ot e bﬂcogr&énb%ibﬁé mras? ﬁemb@équag@rau&hﬁst@mo@m@g@n kSExgenB itRVdofBarRy bpol  f or
t he destruction of | s that express intracellular oncoprotein or

|ntrad@lIUPﬁPm@ﬁ%ﬁﬁ?%@é?ﬁm”Wﬁéﬁé“E@P?§“ﬁﬁ9”B@°Tound in many | ocations,

including but not limted to, mcronetastases.and primary tunours.
25Ant i -i nt raceTlhaﬂnarintmqelhmrmn@ipmta’maritibodbyardhm,iMacdllmtar ameprotdirayacaneaprbet ei n

vacci ne Fggllvere 1&1 her}%q%%%h }fec%v? Xwgg%thtﬁle%arlrge% rEt uﬂnlng%lid aﬁ'%leesglglgg?e in

?Spget htel Adtamativelyl) eheantiiintiand] ke eﬂldoplioaann :mmboxiyr antller mtraa\;:lellulbodyolarmdinmacclm
2011/ 065923(13 g”th%r%%g ]flcale e f4e§-t19VC agent may be delivered at a different time and to a different site.
15 The anti-intracellular oncoprotein antibody and/or intracellular oncoprotein vaccine and the
therapeutically effective agent may even be delivered in the same delivery vehicle for the

prevention and/or treatment of cancer.

Anti-intracellular oncoprotein antibody and/or intracellular oncoprotein vaccine may be
used in combination with cytothic agents for the prevention and/or treatment of angiogenesis
20 and/or cancer. Cytotoxic agents such as ricin, linked to anti-intracellular oncoprotein antibodies,
 anti-intracellular oncoprotein antibodies antisera, anti-intracellular oncoprotein antibodies
receptor agonists and antagonists provide a tool for the destruction of cells that express
~ intracellular oncoprotein or intraceilular oncoprotein. These cells may be found in many

locations, including but not limited to, micrometastases and primary tumours.

25 Anti-intracellular oncoprotein antibody and/or intracellular oncoprotein vaccine may be
used in combination with a pro-drug activating enzyme in gene therapy. Instead of or as well as

being selectively expressed in target tissues, the anti-intracellular oncoprotein antibody and/or



intracel lul ar oncoprotein vaccine may be used in conbination wth anot her
nol ecul e, such as a pro-drug activation enzyne or enzynes whi ch have no

si gni fi camD 2eftfes9230r no del eterious effect until the i rdirsiGdumlooég9treat ed
w th one or nore pro-drugs upon which the enzynme or enzymes act. In the
presence of the pro-drug activation enzyne, active treatnent of an

i ndi vidual with the appropriate pro-drug | eads to enhanced reduction in
tunmour growth or survival. A pro-drug activating enzyme may be
delivered to a tunour site for the trgatment of a cancer. In each case, a
suitable pro-drug is used in the treatnment of the patient in conbination

W th the appropriate pro-drug activating enzynme. An appropriate pro-drug is
adm ni stered in conjunction with the vector. Exanples of pro-drugs include:
et oposi de phosphate (w th al kali-ne 10phosphatase, Senter et al 1988 Proc
Nat | Acadint@tell@hi odbBgdidalrcindmby. browsed intcosibinatidnw ithanotheomoleeuld eadiianase,
Mul l en et al 1994 Cancer Res 54: 1503-1506); . or.uhi ci n-N

- phydr oxyBWé‘HB&%‘E@P&r?i]%}’é“e(%e?‘"ﬁ’“ﬁéﬁgt?l’ Fierto signiar e or pegeeteious piieph o
Cancer | mantil@he ihdiidGQ i sated Withdd2 o2k proP@igs UNoh Wk (cB tiehdngyniedrikyitymes act.

am nobenzoyl gl utamate (with carboxypeptidase G2); hal.a ri.pn nitrogen
must ar d c&%&gﬁfe‘é‘ge ?W?Wf%ﬁ%‘t%@‘éﬁ’é‘?‘éﬁ%g‘ﬁ“ﬁ%@ﬁ& _ t‘%ﬂi‘)‘t‘ﬂj‘ﬁi%gwﬁg&?ct ase) ;

Ga_nCi'.:CISOV.h;S 'r&ﬁfﬂéﬁe@r@%ﬂ%ﬁo%%c& fedfton BAlih&lrlgtov@h oRdurvi@B8 Proc Natl Acad
Sci 85:. 757p2'- 7576); nmustard pro- drugs with nitro reductase (Friedlos el al

1997 J Med Chep 40; ° - 127 -@pg vV C ' W | et

al 1996 Cancer @%g’%gé%%§§%§f§%’ : ﬁ&%ﬁ%ﬁgggﬁgggg%ggfﬁﬂhgﬁ?ﬁéggféﬂﬁgnzynes

i ncl ude - acanegnrindiactecasd) @ spikbleydradmgwhisehinZbatrdainvant efthe patictt-if cerobigationaci
pro-drugs _capcetabine and furt.ulon: 1hym dine Ki e fromHer. i mpl ex

0 Cus. v b 6Rpade AR TG PR BYTAT hMopt o3BG ik MRGHELRERS L7,

pro- drug sagimceien wifle the pbmephean piks of proadrigidndialeagopogida glersphateamdth@lkabisd ne
deam pase P ERBLILALER b P IR OER, Q8! 16 1 s B AR QL IHIRROT L 01 1 By
be usdd. PPRBIAAE; ST Y AFbTB LN L NE e Abed® Phvat "RrEYEP ™t K hpeuti ¢
and/ or di agogsd deamitiascaplieicatal 994<laader Rss SHUs03arBodoxdrubicingdl-g-0: sequences

encodi ng oki pes, chenoki nes, hor. es, . ant |,bodj engi neer ed

i mmunog! oﬁ%‘frf”f‘?'PFeﬂ? aﬁfff"@@ﬁl“@@? Peé"célihﬂ'g?ég @H‘gfe’nkﬁrﬁf i%i%%p a%ﬁ ﬁ@ﬁ“ UBPot ei ns,
enzymes, [mfuiehes 01:2024206)aParaN-bivR edlok@shyl)iaminobenodighabaity (widl ecul es,

anti -sense ,oaftr donm nant .negati ve ant o targef protein, a
toxin, a 8%E%$¥ﬂ%ﬂ§$%ﬂﬁggﬁyg%WOH%PﬁB%meﬁgﬂaﬁﬂﬁﬁT%?%%@gﬁgb%ﬁ%gﬁiglo/000449
64 tumeur SRUPA3I(GRE P15PR QHubthdd); A ciglo oMW Wit IasT/ ﬂfy&}idiﬁ&_élﬂbzfse,l‘ma)rfé_ﬂbétei 88 |
vasoactive proteins_a tides, anti-vira ot ei ns and_r.i hozyne n
or Dvat | vEERNRIAGE SPad R 25t Husko s SudarBh RS BRe R et Sinand

i ncl uded, MedThe@m@di NTOSIIIRAE EScIOFDsphmidgé PWRIRPAI0 CHeR e8d/19961Cndel Rkesh: t 0 a
sui tabl e pronoter, which nay be a pronoter driving expression of a
ribozyne(%%?'ﬁ%oh different pronoter or pronoters, such as in one or nore

specific cell types. The nol ecul es may be proteins which are secreted from
the cel |l . Al t elfxaatpilesof grotdneg activation enzymes include a thymidine phosphorylase which

20  activates the 5-fluoro-uracil pro-drugs capcetabine and furtulon; thymidine kinase from Herpes
Simplex Virus which activates ganciclovir; a cytochrome P450 which activates a pro-drug such as
cyclophosphamide to a DNA daméging agent; and cytosine deaminase which activates 5-

* fluorocytosine. An enzyme of human origin may be used.

Other suitable molecules include those that are of therapeutic and/or diagnostic
_ 525 application such as, but are not limited to: sequences encoding cytokines, chemokines, hormones,
. antibodies, engineered immunoglobulin-like molecules, a single chain antibody, fusion proteins,
enzymes, immune co-stimulatory molecules, immunomodulatory molecules, anti-sense RNA, a

transdominant negative mutant of a target protein, a toxin, a conditional toxin, an antigen, a



nol ecul es are not secreted and are active within the cell. In either event,
t he nol ecul es nay denonstrate a bystander effector or a distant bystander
ef fect; tweatoiiwesd?ze producti on of the expression produc®PCrsGaks/oo@id

| eading to the killing of additional, related cells, either 10nei ghbouring
or distant (e.g. netastatic), which possess a common phenotype.

Suitabl e nol ecules for use in the treatnent or prophyl axis of cancer

i ncl ude proteins (or nucleic acids encoding proteins) which: destroy the
target cell (for exanple a ribosonal QPX|n) act as: tunour suppressors
(such as - wild-type p53); activators of anti-tunmour inune nechani sms (such
as cytokines, co-stinulatory nol ecul es and i munogl obul i ns); inhibitors of
15angi ogenesi s; or which provide enhanced drug sensitivity (such as
pro-drug acti-vation enzynmes); indirectly stinulate destruction of target
cel | by natmouabuppfeb®e poteircaidigiovth Gictoes arrmbeane pioted3gvaasuctigeptoteins sid nul at e

t he i Mmune syste convert recurs r _subst gnce o a toxic suhstance
wht ch des PSS SRV T PRIt iofh EE anbiNan: BRGAF (ke pran ARG RHGy e
Encoded p?@bﬂér@ou@)@lWld:nalthlﬂieﬂl,QE&Hdb&lm@)ﬂ&iuaﬂftﬁeﬁlafz thal@&ipbﬁn@‘lpﬁn@xml e

W th secreted antitunour ant -ri bosqnal toxi Of usi on pr ot
i ndi rect|§m@g&em1%&teé Which g % ogplep é\t%ﬂ@f“iwﬁz&rﬂbe@we&>(crr&r flé%{%mm e

cyt oki Bes pidthokdr bNpombRrst fikh biTiNeAE oSk SpacHTc cBll §peagul ant prot ei ns causi ng
| ocal vascul ar occl usi on) or convert a precursor substance to a toxic

subst ance whi cfy JESLLAYaOe LRASR Y PULechiRhlind 8000 ARBRNIVEHAL

activates a prodrug to a Ant1sense transcripts or
ri bozymes makeicules armbetrstaeted aidtane @xipe w'sh;n the celf. Iu eithenbreent, femedechilss magt unour

per si st engg, (f Dk %;69%”4?1%& e%l%@tl?pérta ARG P)?s%mdg%ﬁfr odi! tﬁéﬁs%b Prtoﬁ ddt*?m §Eek' tts

Iynphona or agal ns ranscripts 1n chrohic nla) may be
del i vered eXmesemhamdectmamce:bll Ixaadnhgtqthet kiigpg obadiitiopal, wlatqzrle:tlzksbld@rs preventing

functl n of. t.he antl n I 0 e nd/ or
|ntracgllufl?m%ﬁn or tM&L%%§E§%H%5‘$ﬂal(m&% &) ﬁ%ﬂﬁ%ﬁ %s of such
nol ecul es i s al so enV|sa ed. WO 2011/065923PCT/SG2010/000449 65

Exanpl es of hybls molsghiles fon Biedn thedieatmentqr eraphylaxs pleeances melyde protsing (9
PCT/ GB95/ QQ&&&&&@%&&%&&Q) wrﬁw bestrD RAGHd: Lo UEFIROTES ImANGLBDY

CONJUGATES The targeting of cells expressing intracellular oncoprotein
ant i gen WRSLIFS: ttiBOUL SERPressors (such as wild-type p53); activators of anti-tumour immune

mechanisms (such as cytokines, co- stlmulatory molecules and immunoglobulins); inhibitors of
: 15. angiogenesis; or which provide enhanced drug sensitivity (such as pro-drug activation enzymes);

‘ indirectly stimulate destruction of target cell by natural effector cells (for example, strong antigen
to stimulate the immune system or convert a precursor substance to.a toxic substance which
destroys the target cell (for example a prodrug activating enzymé). Encoded proteins could also
destroy bystander tumour cells (for example with sécreted antitumour antibody-ribosomal toxin

20  fusion protein), indirectly stimulate destruction of bystander tumbur cells (for example cytokines
to stimulate the immune system or procoagulant proteins causing local vascﬁlar occlusion) or
convert a precursor substance to a toxic substance which destroys bystander tumour cells (eg an

enzyme which activates a prodrug to a diffusible drug).

Antisense transcripts or ribozymes which interfere with expression of cellular genes for
- 25 . tumour persistence (for example against aberrant myc transcripts in Burkitts lymphoma or against
ber-abl transcripts in chronic myeloid leukemia) may be delivered to enhance cancer cell killing
function or metastasis preventing function of the anti-intracellular oncoprotein antibody and/or

intracellular oncoprotein vaccine. The use of combinations of such molecules is also envisaged.



intracel lular oncoprotein antibodi es described here facilitates

t heAevel opnment of drugs to nodul ate the activity of cells expressing

i nt racel Isiban11awsQpr ot ei n. D fferent anti-intracelPClS&200m000PY ot ei n
anti bodi es -can be synthesized for use in several applications including but
not limted to the linkage of an anti-intracellular oncoprotein antibody to
cytotox1 c agents for targeted killing of cells that bind the
anti-intracellular oncoprotein 10anti body. The anti-intracellular
oncoprotei n anti body described here can be coupled to other nolecul es using
standard net hods. The ami no and carboXyl termini of the anti-intracellular
oncoprotein anti body may be isotopically and nonisotopically |abeled with
many techni ques, for exanple radiol abeling using conventional techniques
(tyrosine residues- chloramne T. iodogen. 15| actoperoxi dase; |ysine

resi dues- Bol t EBxamplesbehypoeiagetajable Thegrutiompkiung chrebhfouglie PCAYG@BIRIN32Known
to those ﬁ\?i l%?g '9 the art. The coupling technique is chosen on the basis
of the fu | ? 37)oups avai l abl e on the am no acids including, but not
limted to am no, sul fhydral, carboxyl, am de, phenol, and i m dazole.
Various r éaIQEWtFBAQEe@I’L@K)OECOB&TE!W@%L@NJHQSTE%cI ude armng ot hers,

gl utaral dehyde, di azoti benzi di ne, bodi i m de, and ‘benzoqui none.
20The anti -i nt FEdaeste ? %H86?5?%‘("8|"ﬁra8ﬁﬁal58‘6‘i°8§’t%§)m§%“ ?fﬁé hFedf 1y coupl ed
to isos opesr,aceemléymsprofeafarnhscsdlemd@icabéwher@mlqta&x te dagRdpntent &l dngps @s cent

nmol ecul es anl ot her roné%oqus for a varhliq y of applications. The efficiency
of the coli9AylAtg ey vt cslls cysessimgiinEge AT RECOATA ' :r ent t echni ques
appropriate for the specific reaction. For exanple, radiol abeling of an
intracel lul ar I@iﬁﬁcwptMithCPH}Ilgrpmptm@énmtiﬂqditszm be syrtleas g for séval savsiahg

chl oram n pTlc Lms Ngﬂlg§ bt noBfngn B%I nkfca’;ge oﬁg’?&l&# ersc)éllulyb 05 g?tgﬁl R‘F’lﬁ)()'d?

term nate nmet abi su |te an e mxture 1s on

di sposabl ® qytdtwmgent?lﬁe tdrgdier lelingnf ¢cbio thyt hisd et entethtrhcetniat dmeowoﬂeuurm and
fractlgns ﬁa}rg collected. Aliquots are renoved fromeach fraction and

radi oactlvﬂy feasured in a gamma counter. In this WO

2011/ 065923PCT/ SG2010/ 000449 66 manner, the unreacted Nal251 is separated
from the | abel B ahtntece|ulas PasopeiinaIErS dessbed papeande counled Baher de

fracti onsm\metumest ReghtA888 meBBES rrflé Smin8 8 LAY thvhiflof the lafti-Grabiulad UDS EQUENE
use such as analysis of the ability to bind to a anti-intracellular

oncopr ot ePReoaiptaihdpody may be 'Wl%é aggk nanigplepically labelqd-with rpapy deghpiaugs, for

oncopr ot eb{hnﬁarlstﬂa&QQbéﬁg%iB?c&bg{tfonM'tééﬁﬁliqhe%%%ﬁﬁ r&ARL efoMindiear iFBEdnON
qgquantitation of intracéel ar oncoprotein binding sites in vivo using

aut or a8l olgetaptipxidaserlysinsdevidnesaRnliogrtmter teagantiotrse coviling taghaiavpsrae we!l
techni queg, U m’%ﬁT aﬁqawlﬁ 88 RMTIRTLEMink @Jmmg@oqbyhdsgh aﬁﬁgsasmf{}faq&kﬁoﬁamur s

with anti-intracel oncoproteln antib Mlnln sites.
appl i catl groupy aygilabéeson thgpaning acidsdineludins bhicoh lt¢det9@almhsqlﬂ3mrsl carboxyl

- amide, phenol, and imidazole. Various reagents used to effect these couplings include among

others, glutaraldehyde, diazotized benzidine, carbodiimide, and p- benzoquinone.

20 The anti-intracellular oncoprotein antibodies may be chemically coupled to isotopes,
enzymes, carrier proteins, cytotoxic agents, fluorescent molecules and other compounds for a
variety of applications. The efficiency of the coupling reaction is determined using different

i techniques appropriate for the specific reaction. For example, radiolabeling of an intracellular
~ oncoprotein polypeptide with '>°I is accomplished using chloramine T and Na'?1 of high specific
"25 ° activity. The reaction is terminated with sodium metabisulfite and the mixture is desélted on
disposable columns. The labeled antibody is eluted from the column and fractions are collected.

Aliquots are removed from each fraction and radioactivity measured in a gamma counter. In this



I n other enbodi nents, the anti-intracellular oncoprotein anti body may be
coupled to a 10scintigraphic radiol abel, a cytotoxic conmpound or

radi oi sotwpepiizeseazynme for converting a non- toxic pro@CuSGoM®O®49
cytotoxic drug, a conmpound for activating the i nmune systemin order to
target the resulting conjugate to a colon tunour, or a cell-stinulating
conpound. Such conjugates have a "binding portion", which consists of the
anti-intracel lul ar oncopr-otein antibody, and a "functional portion", which
consi sts of the radiol abel’, toxin or(%nzyne.-15The anti body may
alternatively be used alone in order Sinply to block the activity of the
intracel lul ar oncoprotein antigen, particularly by physically interfering
with its binding of another conpound. The bi ndi ng portion and the
functional portion of the conjugate (if also a peptide or poypeptide) may
be | i nkedmbhagettheinrdyted Ny *Ufis depgate®fvianid iabeddd inveasllddr ocpeseih poliheapgdde.

20pol ypept | des,. . such as those generally described in O Sullivan et af
(Anal . Bi ihﬁml%@@?mm@}h tﬁ@blg%ﬁgspwbﬁ%dé&%{wm &re stopd faw'ﬁfeaﬁe"ﬁw Seh as
enri ched walyRistofthRlabilityod pmdang adthtradeNelar @R6rbeM ane@Eyed W th a :

bi functi onal agent capable of reacting with those thiol groups, for exanple

t he Nhydroxys i ni v i i.c. aci . o

- sucer ity 11 s IRREEL L Bicol ARG I BB e ived isqropes

t hi oet her bohlds visfabirator gopitigatiac bf ietrasd!lvlat dncoprotein binding sites in vivo using

25mal ei m ) = 1\ I i [ Ee. Y. le in

Vivo ¢ hant BUEapEUpE oL HAIAN KRlGRLR B BBu G5 Brr BB pRGR BB T PoSh R

Al t er nat i weisyion tofoghaghybindlent Ipate tiumpurs evith antiriitracel lbhyrdoprbes ansbely as woul d
e the cage for. an.antibo or sone antihody fragnents,. the functional

b Bindin 51fes his pPlcaqi%g royides 1 ogant Elaglyos{l SHATEL R too[‘s|

portion nmay e P nkeu Wi'Y car%gﬁ& rate~portion using the |inking

technology in EP 0O 088 695. ~ The functional portion of the conjugate
may be an enzyfetheoembasiats the gntiringase! ik preoprotsiy angbodyterybercaynled trug, f or

exanphg t Et‘?ntfg?%hiég%iﬁ%eﬂfa PRGN P o talidRldpead léﬁ%/n(eaatg&)haé’l‘@ng( af$l) Br.
1. Cancer 56, 531; Bagshawe et af (Br. 1. Cancer 1988: 58, 700); WO
88/ 07378) topsic pegdivg ife-a qyfaiads ¢rye. ¢pempernd fea@cyvating thg Immune system in order to
B target the resulting conjugate to a colon tumour, or a cell-stimulating compound. Such conjugates
have a “binding portion”, which consists of the anti-intracellular oncoprotein antibody, and a

. “functional portion”, which consists of the radiolabel, toxin or enzyme.

15 The antibody may alternatively be used alone in order sirﬁply to block the activity of the
intracellular oncoprotein antigen, particularly by physically interfering with its binding of another

compound.

The binding portion and the functional portion of the conjugate (if also a peptide or
poypeptide) may be linked together by any of the conventional ways of cross linking
20  polypeptides, such as those generally described in O’Sullivan et af (Anal. Bi.o‘chem 1979: 100,
100-108). For example, one portion may be enriched with thiol groups and the other portion
reacted with a bifunctional agent cépable of reacting with those thiol groups, for example the N-
hydroxysuccinimide ester of iodoacetic acid (NHIA) or N-succinimidyl-3—(2-
pyridyldithio)propionate (SPDP). Amide and thioetherbonds, for example achieved with m-
25 - | maleimidobenzoyl-N-hydroxysuccinimide ester, are generally more stable in vivo than disulphide

bonds.



The functional portion of the anti-intracellular oncoprotein antibody
conj ugate, when the anti-intracellular oncoprotein anti body conjugate is
used for wDagnosse3 nay conprise or consist 10of a radi eagiSiGeeoavomry f or
scintigraphic studies, for exanple technetium 99m (99nifc) or i odine-123
(1231), or a spin |abel for nuclear magnetic resonance (nnr) inmaging (also
known as magnetic resonance imaging, nri), such as iodine-123 again,

i odi ne-313, indium 111, fluorine-19, carbon-13, nitrogen-15, oxygen-17,
gadol i -ni um manganese or iron. \Wen %ged in a conpound for selective
destruction of the tunour, the functional portion 150f the '
anti-intracel lular oncoprotein antibody may conprise a highly radioactive
atom . such-as iodine-131 , rhenium 186, rhenium 188, yttrium 90 or

| ead-212, which emts enough energy to destroy neighbouring cells, or ‘a
cyt ot oxi ¢ chemigalaticaROHO Bindidg Portisn taitdniicadsmideatesaslich anveild be thie Basa for

al kal i ods (vi.pcristine, vinblastine t oposi de), daunor ubi ¢cin or ot her
intercafa?]%@g%ééﬁfg?e émgggﬁﬁmm&ﬁhbﬁﬂgﬁnﬂéﬁgkgnﬁﬁ§e§@qdﬁgﬂgﬁorated in the
anti -i nt r aggdhl dth@HoRids AfIR@IhelinkiROteaiHold@QUYEE0088Igp8t € i n known ways. For
exanpl e, the peptide may be bi osynthesised or may be synthesi sed by

¢ hem c fal ~am nol"h%%n%ﬂ?%ﬁ;%ﬁéﬂ (?f.tHeSéoﬁglggtg h%?%é fn &{E/ 05 ng)ﬂ/eg{ngg%&?-%x?c
i nvol ving, for exanple, fluorine- I'n pface o ydr ogen. Eabel s such as
99nilc, 5 1230&18 GRha tok BRIRKE, mexanipie thanorjezates bBBapsbhwe and hiscylidagiaséBagskdvadue i n

t he pepti trium9 | e atta i | %S4 i ODOGEN
ot hod (Fr SkRPrel ARl T658] EURhE BANER, ff GBI BT PO B0 T8 40000 e
25used t ocyanidergesiap eystepdi(We 12BL20TMonocl onal Anti bodies in

| mmunosci ni graphy” (Chatal, CRC Press 1989) describes other nmethods in

detail. WO 2031 rAR ROAPFSrE A SR LAMARPA R B ncoprotein hitibdBY ciiplgalRewR@GRS Sar y

for the whole enzyme to be present in the conjugate but, of course, the
cat al' yt i canyoptracghulan poeomseteip patibody congateds nsd for dRpgyepissmayggmnsise s@8sistwher e a

anti - i@t r 3cehAidicale ADRIN LhaEApHOIhRAIor bRanipd R&felitn 89rk PPPRYBliRV. PV ed i n
the reactign one W shes to catalyse, usually the reactive internediate

state. The Deaispindepehfor nysdasy magiistie Fraenanesr{Bnndmagiag @ho knoWes magnetiche
reaction. resonance ifﬁQ%n%,%l)}%@ﬁ & i08Ne- e&'&fn! ﬂcoﬂﬁg-f&px i’ 1 F}’S@]hbﬁde%, Qirbcﬁ'ntf Inity
chr omat ography, an est'e or dual biological activities. The antigen

i mrunor eatd: nipoggn- MapxyesntidcLadelsiny giangangse aigy-me- | i nked i mmunosor bent assay
(ELISA) with immobilised antigen and in a live cell radio-i munoassay. An
enzyne assay Mijenigedin@dtom@bund-feH soletibie dagictitti ditheaumolrsthe Ainetiodal whtickhanges

10i n absorbance when the gl ucose residues are hydrol ysed,. such as oNPG

(o i [T op AR An e by FT B AROSPHERY ey EuPRbe AG oD I SHKEHON: e B 1 o

neasur ed RPRELIBPPRETQAEBSG, rEdlidny-188, yAEEmO00or lead-212, which emits enough energy to
destroy neighbouring cells, or a cytotoxic chemical compound such as methotrexate, adriamicin,

vinca alkaliods (vihcristine, vinblastine, etoposide), daunorubicin or other intercalating agents.

. The radio- or other labels may be incorporated in the anti-intracellular oncoprotein
20 antibo‘dy?conjugate in known ways. For example, the peptide may be biosynfhesised or may be
synthesised by cheimical amino acid synthesis using suitable amino acid precursors involving, for
example, fluorine-19 in place of hydrogen. Labels such as 99mTc, 123I, ]86Rh, '88Rh and '"'In can
be attached via a cysteine residue in the peptide. Yttrium-90 can be attached via a lysine residue.
The IODOGEN method (Fraker et af (1978) Biochem. Biophys. Res. Commun. 80: 49-57 can be
25 used to incorporate iodine-123. “Monoclonal Antibodies in Immunoscinigraphy” (Chatal, CRC

Press 1989) describes other methods in detail.



The stability of the conjugate may be tested in vitro initially by

i ncubating at 37C in serum followed by size exclusion FPLC anal ysis.

St abi | i t yworzouioss926an be tested in the same way in m cePby/Seneaiopsiy t he
serum at various tines after injection of the conjugate. In addition, it is
15possi bl e . to radi ol abel the anti-intracellular oncoprotein antibody with
1251, and the enzyne with 1311 before conjugation, and to determine the

bi odi stribution of the conjugate, free anti-intracellular oncoprotein

anti body and free enzyne in an aninal, for exanple a nouse.

Al ternatively, the conjugate may be produced as a fusion conpound by
reconbi nant DNA techni ques whereby a | ength of DNA conprises respective
regi ons encoding the two portions of 20the conjugate either adjacent to one
anot her or separated by a region encoding a |linker peptide which does not
destroy the déasinagesbtpe a@esshiyesr thé whdle erz9mi trgist @esent in the cCigugasd mahblfy, two of

the functional  portions of the conpound overl g olly or partly. The
DA § o B Gl TR o TR ST RO Ty B sl herP R

2011/ 065936 RCMIIS@HINHORAAGEDIG D RIsABDI@DIMEoURH Tvoled al thereditivg lops @isbésagnost i ¢
met hods and kits for detectijon qu measyr enent of.iptracgl”ular oncoprotein
in bi ol ogfatalysesystalyhesrgptive Wigraediate sfates Hie resying otihody randhen tHRqlior 1 41 ar
oncoprot eimyhd fdrkieStREen. 5The anti-intracel lular oncoprotein antibodi ess can
al so - be used in a diagnostic nethod and kit to detect and quantify

ant i bodi es capahl e . i ndi 0t Lacel ' j may
perm t detectﬁ%ﬁCﬁHﬁ%ggg%ﬂ%ﬂ%Ph%ﬁ%&%&g%gFﬂgmﬁﬁﬁﬁ?&?ﬁg%ggF§¥ﬁﬁgp%hg??ons,
may i ndi c@rt éud helogprlemtvioés. fheamoiget iastmsesactlyity pray hamyasugdwsing an enzgme-u.
Patients that.have h.cireukatin Lok N l.ar . ein
antibodie@nﬁéyn g“ﬁ%?%“F%ﬁ%ﬁ%ﬂ?%*ﬁ%b%ﬂ%%”kﬁ%%ﬁ%gl%ﬁdgégﬁggﬁg%ﬁghd may be
nmor e 10l i kehunotwayh Anenrydeiassag neg de ofeddarfegincaidasrusing @ atbserae svhah chageods of
rem ssj on. : Kits for, neasurenment, qf intracell r oncoprotein are al so
Cont ol aahsorsaes Wity o Hi e RP I 2 T obETb e B 4N Bl aN e N A Thossess
high tit e%lu@iﬂ ahRRR), lib6rafing TaiopRnsISALcH i9mesurblsp&osREMctallp & 405 hm. T or
rapid, reliable, sensitive, and specific neasurenent and | ocalization of

i ntracel | ul ar QRGOSR doRugit kY beietla AR Biia by ReukliiPH35-c And 11
' serum, followed by size exclusion FPLC analysis. Stability in vivo can be tested in the same way
in rhice by analysing the serum at various times after injection of the conjugate. In addition, it is
15 possible to radiolabel the anti-intracellular oncoprotein antibody with 'Z’I, and the enzyme with

1311 before conjugation, and to determine the biodistribution of the conjugate, free anti-

intracellular oncoprotein antibody and free enzyme in an animal, for example a mouse.

Alternatively, the conjugate may be produced as a fusion compound by recombinant DNA
techniques whereby a length of DNA comprises respective regions encoding the two portions of
20. the conjugate either adjacent to one another or separated by a region encoding a linker peptide

which does not destroy the desired properties of the conjugate.

Conceivably, two of the functional portions of the compound may overlap wholly or

partly. The DNA is then expressed in a suitable host in known ways.



15These assay kits include but are not Iimted to the follow ng techni ques;
conpetitive and non-conpetitive assays, radioi nmunoassay, biolum nescence
and chemworonegsseace assays, fluoronetric assays, sandRCTISGAGOAYEIA9

i mmunor adi onetric assays. dot blots, enzyme |inked assays including ELISA,
mcrotiter pl ates, antibody coated strips or dipsticks for rapid nonitoring
of urine or blood, and i munocytochem stry. For each kit the range,
sensitivity, precision, 20 reliability, specificity and reproducibility of
the assay are established. Intraassayg,and interassay variation is
established at 20% 50% and 80% poi nt'S on the standard curves of
dlsplacenent or activity. One exanple of an assay kit comonly used
in research and in the clinic is a radi oi nmunoassay (RIA) kit. After
successful radioiodination and purification of an anti- 25intracellular
oncopr ot eDmevokTioadys the anti serum possessing the highest titer is added
at several dilutions to tubes.containin%_a relatively constant anount of
radi oact i vi t y, We alehdisgdosediagogtie pyhodsang §mford%1=¢éwbm¥@?asgr9@?wf Ot her tubes
cont ai n byf '

2011/ 06590 STy SBIr S BT 15 T LA B SEThRet e PAIm o Mscalvar ¢ 4o
for 24 hoencgprofgirondisswesd i s added and the tubes are vortexed, incubated at
roomtenperature for 90 m nutes, and centrifuged at apprOX|nater 2000-
2500 t§nmes g athedhtiirrapdlRik pﬁdoﬁﬁo&ldhﬁb&ﬁéﬁpbzﬁm uafusainhhsagmlbmumdd il t he

| abel ed anti-jntracellul ar opr i body he super.n IS renoved
by aspi 1 abt e A B AR bR e SRGHRG R ki

counter. JhaitasliteRnstiiceivldbhe@prdidiaivhizh, ﬂdSer&ﬂpsﬁtQXtidﬂiE,tnﬁﬂyMndl&tdtﬁe 4Refonf t he
| abel ed anti-intracellul ar oncoprotein antlbodx L ubtraction OL t he
non- speci PO HASTIEPYiPEINTADT PIMEPTS @hiii Ak Alignts thahavapic Bie SeGaWarR!EF y kit

may al so bRo Tﬁ@% ansodlé%qladylbéaﬁdr@meqsf toldewl@pteﬂnbws akd QAREBP b Bhybd Horki Ssues
and cel | s. i mrunohi stochem stry kit provides_ instructions, an anti-

10i nt #4celifely Whaviveestenses ohcaap'| aﬁ?fdgf’am&ﬁﬁ opBEWHPLreRISHERi ng ser um and

secondary antiserumlinked to a fluorescent nolecule such as fluorescein
i sot hi ocyanat &itsdor mensgromentof ngmcalelgerbprawechre dsa/dogtsraiplazeé Theeanpr i mary

Iaﬂt ![ ﬁgr g?}[ntracle ngﬂnﬁéjrﬁcﬁf”} I§od e%tha?Chm S 1legl§ ifar gnd\t’gge 1t1c %X\ﬁ.'b 19565 H)Ogt%bl?slﬁl Ied

ochem sPossesﬁ erm t1on o
|ntracelIukﬁnnmakmpbompmnmhmﬂ¢m@smeehﬁdsﬂcmcmnaamnﬂmtmﬁﬂmmbdmoebfs usi ng
both light and electron. m crosco ?ﬁ sed for. q}h rese%rch and

of pl; &

clini cal IFS]HF% glgr onc%f)tegl%gﬁﬁraéts I%%)ma urme ISSUES, an culturelr‘? at ed and

n
urs ‘are bropsie CcO

ti ssue sections cut with a mcrotone to exam ne sites of intracel | ul ar
oncoptdt ei n pridwercassaykits Bgkude brirtsmehtimised P shefollrwine feghmicries grmBLtee Al

possi bly fhelAReiiveGsRi, PRRERmufoasRS, @@Eﬁﬁ%&c@ﬁbe%ﬂ&jcﬁe’hﬁlﬂfn%%n&%sé%?ﬂCer :
. fluorometric assays, sandwich assays, immunoradiometric assays. dot blots, enzyme linked assays
including ELISA, microtiter plates, antibody coated strips or dipsticks for rapid monitoring of
urine or blood. and immunocytochemistry. For each kit the range, sensitivity, precision,
20  reliability, specificity and reproducibility of the assay are established. Intraassay and interassay
variation is established at 20%, 50% and 80% pbints on the standard curves of displacement or

activity.

~ One example of an assay kit commonly used in research and in the clinic is a
radioimmunoassay (RIA) kit. After successful radioiodination and purification of an anti-
25 - intracellular oncoprotein antibody, the antiserum possessing the highest titer is added at several
dilutions to tubes containing a relatively constant amount of radioactivity, such as 10,000 cpm, in

a suitable buffer system. Other tubes contain buffer or pre immune serum to determine the non-



PHARMACEUTI CAL COMPCSI TI ONS 20The anti-intracellul ar oncoprotein antibodies
and intracel lul ar oncoprotein vaccines may be effective in treating cancer
rel at ed dweeasd®5923 W di scl ose a nethod of treati ngCa/ScGamodnosel at ed
di sease with an effective anobunt of a anti-intracellular oncoprotein

anti body-anti body described here. We further disclose a nmethod of
preventing a cancer related disease with vaccination with an intracellul ar
oncoprotein as a 25vaccine, WD 2011/065923PCT/ SG2010/ 000449 71

phar maceutical | y acceptable conposit”gns usi ng fornul ati on net hods known to
those of ordinary skill in the art. The anti-intracellul ar
oncoprotein anti body or intracellular oncoprotein vacci ne nay be

adm nistered in the formof a pharnaceutical conposition. Such a
pharmaceutical conposition may include a therapeutically effective anount
of anti -i spetific Bintink aK fted NMQRtioh i 43Cdo J4hodiy, @oEinQx isiabddddaae tHeuhtas arencopr ot ei n
vaccine, together with a suitable excipi.ent, djluent or carrjer. The
Ant i -1 it r SRS SO [P B e e PR e TRy e 374 SeRFY dged ot PR P90 i
vacci ne. nesooitimep @t 4°CUb precipRatt fHelcOElpled of Mitierlifeotid 16 edkitictsd a8fi- & pati ent,
for exanple by being injected into a patient via, e.g., avein., .

10For mul atfressdulareneamspieiniaigdyy Hissapegatantisirsineyer By Aspiriorang i raieasBiy and
non- agyleopsheSieBEds b&unkdal iﬁeggmﬁna Sntdr] TRSNMMHENJi@YN RANGiAdsipdkinTa@Xy fiaot S,

buf fers, bacteriostats and sol utes which render. the fornulation isgtonic
with the H 6ot thsrlabeled antirindraerdlylar ercoprotsit antiberdy afiguwbiectighef thorenawadtts

sterile spadgpairier Whkkhrip® i nclude suspending agents and thickening
agents. The fornul ations nay be presented in unit-dose or nulti-dose

contai ners, foy exa e, .seal ed.l15anpoul es .and vi.al.s n be stored in
SO aemer & i et AR Eoo R S kiR 8 Batidoh Bldn oA dINaPS St OLEl
steril e | omguprdtetan tisses and@ellse Xbinprhreynohitoehentistry kingredtésomsructionmsyed iasti-e| y

prior, to use.- t enpor aneo i njectign solutions and suspensi ons be
T T v R e N R R e S T e
descr i bedio affhesscenomploaild suoh as Mficsben Boltioayhtey @do bynesitieen ekapeht n@dtes. These
i ncl ude but ?re not. . . . )

visualize the primary antiserum. Immunohistochemistry techniques are well known to those

skilled in the art.

This immunohistochemistry kit permits localization of intracellular oncoprotein in tissue

v :15 sections and cultured cells using both light and electron microscopy. It is used for both research
and clinical purposes. For example, tumours are biopsied or collected and tissue sections cut with

a microtome to examine sites of intracellular oncoprotein production. Such information is useful

for diagnostic and possibly therapeutic purposes in the detection and treatment of cancer.

PHARMACEUTICAL COMPOSITIONS

20 The anti-intracellular oncoprotein antibodies and intracellular oncoprotein vaccines may

be effective in treating cancer related diseases.

We disclose a method of treating a cancer related disease with an effective amount of a
anti-intracellular oncoprotein antibody antibody described here. We further disclose a method of
preventing a cancer related disease with vaccination with an intracellular oncoprotein as a

25 © vaccine,

The anti-intracellular oncoprotein antibodies or intracellular oncoproteins for use as

vaccines may be provided as isolated and substantially purified proteins and protein fragments in



20limted to: oral, rectal, ophthalmc (including intravitreal or
intracaneral ), nasal, topical (including buccal and sublingual),

i ntraut erwoepivmgi2zaal or parenteral (including subcut an®olsG2010/000449
intraperitoneal , intranuscular, intravenous, intradermaL intracranial,
intratracheal, and epidural) transdermal, intraperitoneal. intracranial,
intracerebroventricular, intracerebral, intravaginal, intrauterine, or
parenteral (e.g., intravenous, |ntrasp|nal subcut aneous or intranuscul ar)
routes. 25The anti-intracellul ar oncq@roteln anti body and/or intracellular
oncoprotein vaccine fornul ati ons nmay ‘conveni ently be presented in unit
dosage form and may be prepared by conventional pharmaceutical techniques.
Such techni ques include the step of bringing into WO

2011/ 065923PCT/ SG2010/ 000449 72 associ ation the active ingredient and the
phar nl acephari@eutically hegshle @mpXi€ibidi Wik (@ nulation gethedsednowh fethdselofitldéiaiyons
are prepar g bé unlforn1y and intimately bringing into association the
active |nﬂ?lﬂﬁ Gtwi t h liquid carriers or finely divided solid carriers or
both, and then, if necessary, shaping the product. In addition, the
anti - i nt r acel | Theanti-onwogiiubr enepratetn dndillgdyaoidntaceliufar perpetotain waccion ey bot ein
vacci ne .

st ai nedru kSRR G chilk ot PR EHRARAL R KBRS R

vi ci ni iy ohy whedea tlneugetdxedtlly\ﬁéﬁeytlweandwlo{ @mjl, infreqellelgmongbmrotemtantibpgdy sind/er of a
tumor - or n%&eﬂpl%te&cg&o{ema\;ac&peet Bhée it d s%ﬁ?rllé%u %en? it &E 9F & ghﬂerant | body
and/ or |n race ncoprot érmvaccine 1S s ease systenlcally

The bi odegradabl e 10pol ymers and their use are descrlbed for exanple, in
detail in 13reicapti aﬁraeeilulan@wa@eﬁl@ani@% apd/op iniragegtar onegRFBte N R Ing Blihps may

al so be ug§frticBlaPbOMirsfc&LRto N diRdaH&] éf\éeﬁab{er@ffomxgrhpl@%?%@iﬂé infdcte@ Mo @f
anti-intracellular oncoprotein antibody and/or intracellular oncoprotein

vacci ne t PAtistigha. €&nAlFie to the site of interest, such as directly into a
metastatic,growh or into the vascular supply to that tunor. 15The
anti-iotracel IHmlnanlaﬁms@m’tabteébrrpamnte’rdbadiyin&ﬁdﬂanrindlmerathé midaionmqumpsr otein

vacci ne nke to c toxic.a re, i nfuse rranner
dost gned RN wioht G S CEuBY R BBt b ESFC aidiefln
ricin-Iinikidh Ringér tif fotrmilstjondsotdnid with the Blobaubﬁathe mmdqzmectnmbm mdtalqb@dyamlnd/ or
intracel | ul ar oncog gteln vacc%ng ar e |vere o] %%HE annul a qho
vessel s sUPRIYPHG SEHE SERPFER"S SNH° éﬁpy" 'Wta(?e‘f B Fgé’f"g a§fﬂ§§h Gent s
are‘also ﬂﬁmhuﬁmﬁdmymeam&mnMnmhmedmaaﬂmeml&%E&mmmgh;ﬁsanmqm:pmﬁﬁs coupl ed

to inf y S| glgpo% es an(; vials, and may be stored in a freeze-dried (lyophilized) condition requiring only the

- addition of the sterile liquid carrier, for example, water for injections, immediately prior to use.

Extemporaneous injection solutions and suspensions may be prepared from sterile powders,

granules and tablets of the kind previously described.

" These compositions can be administered by standard routes. These include but are not
20 limited to: oral, rectal, ophthalmic (including intravitreal or intracameral), nésal, topical
(including buccal and sublingual), intrauterine, vaginal or parenteral (including subcutaneous,
intraperitoneal, intramuscular, intravenous, intradermalL. intracranial, intratracheal, and epidural)
transdermal, intraperitoneal. intracranial, intracerebroventricular, intracerebral, intravaginal,

intrauterine, or parenteral (e.g., intravenous, intraspinal, subcutaneous or intramuscular) routes.

25 The anti-intracellular oncoprotein antibody and/or intracellular oncoprotein vaccine
formulations may conveniently be presented in unit dosage form and may be prepared by

conventional pharmaceutical techniques. Such techniques include the step of bringing into



Preferred unit dosage formul ations are those containing a daily dose or
unit, daily sub-dose, as herein above recited, or an appropriate fraction

t her eof , WD 20tw@6adai ni stered ingredient. It should be umdesscoOdothat in
addition to the ingredients, particularly mentioned above, the formulations
descri bed here may include other agents conventional in the art having

regard to the 25type of fornulation in question.: The
anti-intracell'ular oncoprotein antibody and/or intracellular oncoprotein
vacci ne conjugates may be adm ni ster in any suitable way. usually

parenterally, for exanple WD 2011/065923PCT/ S&010/000449 73 intravenously
or intraperitoneally, in standard sterile, non-pyrogenic fornulations of

di luents and carriers, for exanple isotonic saline (when adm nistered
intravenously). Once the anti-intracellular oncoprotein antibody and/or
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adm nistrations of th nt| -intracel lul ar oncoprotein anti body and/or

i ntracel | (%% aréﬂ%p&b?oéﬁaé f"%accine conjugate and pro-drug may be optinised

in aroutine way since tunour/normal tissue ratios of conjugate (at | east
fol | oW ng i nt rideenibintraekbiulay ercpproteireantibeslyernd/onintragellalbioancoprotingagaine mayer eas

at this t éﬁﬁ}kw&‘) R oSt @ WRIAR bre FhfuSd Hh ¥ %% BRI | Qnatxm? L YIRBE {h’é terms
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25Ther ef odesired IneatioptHorermmipie Hclvalmk@dtIMﬁnlachmilﬂntsacﬁlaﬂar@ncqpfotdzlm entlbody
anti-intr g]%?or mlﬂla@e]lular oncoprotein vaccine are delivered through a cannula into vessels supplying

the target site or directly into the target. Such agents are also delivered in a controlled manner

20  through osmotic pumps coupled to infusion cannulae.

Preferred unit dosage formulatiors are those containing a daily dose or unit, daily sub-
dose, as herein above recited, or an appropriate fraction thereof, of the administered ingredient. It
should be understood that in addition to the ingredients, particularly mentioned above, the
formulations described here may include other agents conventional in the art having regard to the

.25  type of formulation in question.

The anti-intracellular oncoprotein antibody and/or intracellular oncoprotein vaccine

conjugates may be administered in any suitable way. usually parenterally, for example



oncoprotein anti body and/or intracellul ar oncoprotein vacci ne conjugate and
the pro-drug will be a conprom se between peak tunour concentration of
enzyme amiotha/dse®eB di stribution ratio WO 2011/ 065923PETISG20000@A0449 74
bet ween tunmour and normal tissues. The dosage of the anti-intracellul ar
oncoprotein anti body and/ or i ntracel | ul ar oncoprotein vacci ne conjugate
wi || be chosen by the physician according to the usual criteria. At |east
in the case of nethods enploying a targeted enzyme such as 13- gl ucosi dase
and intravenous anygdalin as the toxig pro-drug, 1 to 50 daily doses of 0.1
to 10.0 5grams per square netre of body surface area, preferably 1.0-5.0
g/n2 are likely to be appropriate. For oral therapy, three doses per day of
0.05 to 10.0g, preferably 1.0-5.0g, for one to fifty days nay be
appropriate. The dosage of the anti-intracellular oncoprotein antibody
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Depending upon the half-life of the anti-intracellular oncoprotein antibody and/or
intracellular oncoprotein vaccine in the particular animal or human, the anti-intracellular
t 15 oncoprotein antibody and/or intracellular oncoprotein vaccine can be administered between
several times per day to once a week. It is to be-understood that the methods and compositions
described here have application for both human and veterinary use. The methods described here
contemplate single as well as multiple administrations, given either simultaneously or over an

extended period of time.

20 The timing between administrations of the anti-intracellular oncoprotein antibody and/or
- intracellular oncoprotein vaccine conjugéte and pro-drug may be optimised in a routine way since
tumour/normal tissue ratios of conjugate (at least following intrévenous delivery) are highest after
about 4-6 days, whereas at this time the absolute amount of conjugate bound to the tumour, in

terms of percent of injected dose per gram, is lower than at earlier times.

25 ~ Therefore, the optimum interval between administration of the anti-intracellular
oncoprotein antibody and/or intracellular oncoprotein vaccine conjugate and the pro-drug will be

a compromise between peak tumour concentration of enzyme and the best distribution ratio
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EXAMPLES 20CUr results denonstrated that upon tunDr-speC|f|c antigen
chal | enge, DISEASES i mmunity coul d be stinulated to produce endogenous

antibodi es ag%ﬂls-ﬁltrzlc}éﬁulﬁrpoer‘ﬁbgrbt%m%%lj)og9 Qnd/&ﬁ}ﬁﬂrdlgmhﬁ ot‘]wspcftem vaccine described

here, for example in the form of pharmaceutical compositions, may be used in the treatment of

- 15 cancer.

For the purposes of this document, the termb “cancer” can .comprise any one or more of the
following: acute lymphocytic leukemia (ALL), acute myeloid leukemia (AML), adrenocortical
cancer, anal-cancer, bladder cancer, blood cancer, bone cancer, brain tumor, breast cancer, cancer
of the female genital system, cancer of the male genital system, central nervous system

20 lymphoma, cervical cancer, childhood rhabdomyosarcoma, childhood sarcoma, chronic
lymphocytic leukemia (CLL), chronic myeloid leukemia (CML), colon and rectal cancer, colon
cancer, endometrial cancer, endometrial sarcoma, esophageal cancer, eye cancer, gallbladder
cancer, gastric cancer, gastrointestinal tract cancer, hairy cell leukemia, head and neck cancer,
hepatdce]lular cancer, Hodgkin’s disease, hypopharyngeal cancer, Kaposi’s sarcoma, kidney

25  cancer, laryngeal cancer, leukemia, leukemia, liver cancer, lung cancér, malignant fibrous
' histiocytoma; malignant thymoma, melanoma, mesothelioma, multiple myeloma, myeloma, nasal
cavity and paranasal sinus cancer, nasopharyngeal cancer, nervous system cancer, neuroblastoma,

non-Hodgkin’s lymphoma, oral cavity cancer, oropharyngeal cancer, osteosarcoma, ovarian



inhibition. This concept of 'cancer vaccination' has |ong been a prom sing
but chal | engi ng prospect2l. Inportantly, we found that
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t herapeutic efficacy conpared to exogenously delivered antibodies. In
addition to 25being nore econonical, we believe that the fornmer approach
may be nore useful than the latter as we naturally have huge potenti al
flexibility to generate high titers of antlgen i nduced anti -t unor
antibodies within ourselves. Al though.using oncoprotein' for vaccination
does not seem a practical thought, we do believe this approach is worth for
future investigation. An “oncoprotein' 76 should sit properly at its
native subcellular |ocalization with its nei ghborhood partners for correct
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Ref er ence Exanmple 1. Introduction (Section El) Mnocl onal
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anti bodi es agai nst extracellular/cell surface oncogenjic targets. The first
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bevaci zumab (Avasti n) the anti- HER2/
degeneration, comeal gr_aft rejection, neovascular g]aucoma retrolental fibroplasia, rubeosis;
Osler- Webber Syndrome; myocardial angiogenesis; plaque neovlascularization; telangiectasia;
15 hemophiliac joints; angiofibroma; wound granulation; coronary collaterals; cerebral collateralsl
arteriovenous malformations; ischemic limb angiogenesis; neovascular glaucoma; retrolental

fibroplasia; diabetic neovascularisation; helicobacter related diseases, fractures, vasculogenesis,

hematopoiesis, ovulation, menstruation and placentation.

EXAMPLES

20 Our results demonstrated that upoh tumor-specific antigen challenge, host immunity could

| be stimulated to produce endogenous antibodies against the specific antigen leading to tumor
inhibition. This concept of ‘cancer vaccination’ has long been a promising but challenging
prospect’’. Importantly, we found that antigen-induced-antibody therapy could achieve similar
anti-tumor therapeutic efficacy compared to exogenously delivered antibodies. In addition to

‘25 being more economical, we believe that the former approach may be more useful than the latter as
we naturally have huge potential flexibility to generate high titers of antigen-induced anti-tumor
antibodies within ourselves. Although using ‘oncoprotein’ for vaccination does not seem a

practical thought, we do believe this approach is worth for future investigation. An ‘oncoprotein’



20anti body trastuzumab (Herceptin) for use in treatnent of col orectal and

breast cancers respectively2. These are exanples of antibodies which work

convent i onal2oy/mgeBnst extracel | ul ar proteins. Unfortun&CelSg20m0veo4anj ority

of cellular proteins is intracellular and has thus remnmai ned underexpl ored

by the approach of antibody therapies3 due to the general viewthat

intracellular | ocations are inaccessible to anti bodi es. However, -nunerous

experinmental findings and clinical 25observations since 1978 have suggest ed

ot herw se, i munol ogi sts have showed .that penetration of auto-antibodies

into living cells may be a common cel’ful ar phenonenon4'5. WO

2011/ 065923PCT/ SG2010/ 000449 77 To prove the concept of possible

i mmunot her api es agai nst intracellular targets, we selected three

intracellular targets for cancer treatnents in this study, nanely
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2 antibody trastuzumab (Herceptm) r use in treatment of colorectal and breast cancers
respectively’. These are examples of antibodies which work conventionally against extracellular
proteins. Unfortunately, the majority of cellular proteins is intracellular and has thus remained
underexplored by the approach of antibody therapies3 due to the general view that intracellular
locations are inaccessible to antibodies. However, numerous experimental findings and clinical

125 observations since 1978 have suggested otherwise, immunologists have showed that penetration

of auto-antibodies into living cells may be a common cellular phenomenon™’.



WO 2011/ 065923PCT/ SG2010/ 000449 78 pronot er/ enhancer. Such transgenic m ce
have been w dely used as excell ent spontaneous tunor nodels for decades in
t he cancewonresdms©B community to assess the rel ative comCriSlcaoioonoda$ t he
nmetastatic mammary tunmor phenotypel6' 17. Vacci nes are inexpensive and
yet effective in treating existing dancer or prevent cancer devel opnent 18.
Such specific active inmmunotherapy of cancer, if successful, has clear
advant ages over passive inmmunotherapy. |If an antibody could recognize its
intracel lular antigen we can expect that an intracellular antigen could be
used to trigger natural antibody production by the host inmmune systemto
achieve a simlar effect of the antibody therapy agai nst cancer. Here, we
extend our study to evaluate the reliability of .vaccinations with purified
PRL 3, EGFP and nT 10proteins for antigen-induced anti body therapies.
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- anintriguing group of proteins being validated as biomarkers and therapeutic targets in human
vb 10 ca'ncevr_s.v Upregulation of PRL-3 mRNA level was first found to tightly correlate with colorectal
"  ' cancer hetastasié in 2001 by the global gene.expression profiles of metastatic colorectal cancer
“with that of primary cancers, benign colorectal tumors, and normal colorectal epithelium using
serial analysis of gene expression (SAGE) technology'2. PRL-3 protein levels also have been
reported to be elevated in an average of 22.3 % of cancer samples (n=1008)". Additionally,
.15 upregulation of individual PRLs have been reported to be correlated with numerous types of
advanced human metastatic cancers when compared with their normal counterparts'*. Thus,

oncogenic PRL-3 was chosen as an ideal intracellular target for the study.

Secondly, to explore whether the antibody therapy could have a general application
against other intracellular proteins, we chose a popular reporter protein, the cytosolic enhanced

20 . green fluorescent protein (EGFP) originally isolated from the jellyfish Aequorea victoria. EGFP

expresses itself as an intracellular protein with a nucleo-cytoplasmic localization pattern. Since
EGFP is not expressed in the host tissues, when artiﬁcially‘ overexpressed in cancer cells, EGFP
serves as a cancer cell specific intracellular protein. This allowed us to check whether EGFP-
directed antibody therapy would specifically eradicate EGFP-expressing tumors and show any

25  non-specific undesired side effects to the host.

Finally, to test the principle of antibody therapy in another animal tumor model, we use a
well known mammary cancer model of MMTV-PymT transgenic mice' carrying the middle T

(mT) oncogene under the transcriptional control of the mouse mammary tumor virus



WO 2011/ 065923PCT/ SG2010/ 000449 79 Exanple 5. Materials and Met hods
(Section El): Construction of GST-PRL-3, GST-mddle T plasm ds, and

pr epar at iwo 20f1/a6b€23 GST- f usi on pr ot ei ns The det ai | @dTSGepw/0D©I9
generating GST-PRL-3 fusion proteins were described previously22. To nake
GST-mddle T: forward priner 5 geggatccatggatagagttctgageagagagac 3' and
reverse priner 5 ctgaattcctagaaatgccgggaacg 3' were used for PCR using
pXJ40 vector (i.e. pXJ40- PyMI) as a tenplate. The PCR fragments were

di gested with BanHl and EcoRl and Ii%t ed into respective sites of the
pCGEX- KG vector. The preparations of T-fusion protein were described in
detail previously22. Exanple 6. Materials and Methods (Section El):
Experimental netastasis assay23 10All animal studies were approved by the
Institutional Aninmal Care and Use Commttee (1ACUC) and were carried out in
accor danCﬁromotekveﬁﬂaﬁceptﬂub}cmesg@ic thias hdve bean \mﬁelwmeﬂau bxaellann spoSahdouBiunioogy ' s

(R g:“o?\(l)vg :3 gglﬁg%éégg%cé‘é '%ﬁ tggnréeerlr%ﬁér Zc%’g?"'@g? %S}‘??:Sé the rq&ﬁ‘u‘ﬁo@%@'%méoﬁ‘d)?%s ear ch,

Si ngapor ehetaﬁuwmmm&ymﬂ@phémmp?ﬁé Jackson Laboratory, USA, Rag 24' mice
were from Taconic, USA, Rag 24- mce were 15from Taconic, USA. 8-week old

M ce were inj e} el n,e,gaaﬁsdm dni! YeMRaness tr%%mmwng sl Jr pr@keht cm;ep (day

1). The treate m ce wer mni Strated w s vira tail 'vein on day 3
and subsedryelopmeaniti Hrich spesificantivevingwnetheremsiof canopr dlsueskssfilrhan slgamidvantagese

( Pym) Weg\eer %(sgk/'%ﬁ‘grgbr{yth%ratp) L %{1‘1 af cgﬁﬁlrgj ?ﬁzéﬁlhtr@lllﬁﬁlahg Yveda PBS,

tw ce per we wer e organs were in pecte?i for the
presence ofpectalat @mmﬁmeﬂulaearagera@eki bevbddas traggenatwirtentsbody podydios bpthewer e

removed ancgst }c ) Xen% slysr%enf' tA) PR f D4R Cf?fh &%?dxe%ﬁté&'d? %h%l‘aﬁ? ga%st @aﬂ%ry%e g wd-ung

met astati ¢ nodul €s’wer e counte nunber s
of m ce ueéchdionr stdy th odhtudtdibe mhabhtymﬁvmmlatlmpenhlpnnﬁnd Ritle3 ﬁﬁﬁ?eandme’ﬂ in

Fi gur teri thods (Section El): Genotyping of
M\/ITV-§>ymTprr(1’1lE§neS hetlw{'\'ﬁ Jalr%lbo gtgergévgal n was purchased from Mouse Model s

of Human Cancers ZSConsortl um ( Fenal es fail to | actate so this
strain i sExample 2 Materigls %F’é‘@ﬁﬁ?fb‘ (ﬁ@t"@P@ﬂ}/&ﬁHm@Wd—k‘)" FRItWEE Wi th FVB/ N (+ +)

wildtype females. Tail tip DNAs were extracted with DNA di gestion buffer
(12 m: 10. 08 Bl6F0ICRL6B22) fand BX6REBICRILH6A EY) mifiné meland@eelllinto(deried from

the C57BL/6]J strain) were purchased from the American Type Culture Collection (ATCC,
Manassas, VA). Cells were grown in RPMI medium supplemented with 10% fetal bovine serum

15 and antibiotics and maintained in 37°C incubator supplied with 5% COs.
Example 3. Matérials and Methods (Section E1): Western blot analysis
Detailed steps were described in our previous study”.
Example 4. Materials and Methods (Section E1): Antibodies

Mouse monoclonal antibodies (clone #318, IgG1) were generated in-héuse, as described
20  previously?>. EGFP mouse monoclonal antibody (sc-9996, 1gG2a) and Polyoma virus-middle T
antigen (PymT) rat monoclonal antibodies (sc-53481, 1gG2b) were from Santa Cruz
biotechnology, Inc. |
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*Gtschier's Buffer (10 m: 3.35nl of 2M Tris pH 8.8, 1.66nml of 1M

(NI -14) 2300 20113%80230f 0. 5SM MyC12, 1. 65m MQ H20) . For war d POTiSG2010R0019 5’ -
CAA ATG TTG cTT GIc TGG TG 3' and reverse priner P002: 5 -GIc AGI cGA GIG
cAc AGT TT-3' were used to PCR wild type 200bp fragnent. Forward pri mer
PO01l: 5 -GGA AGc AAG TAc TTc AcA AGG G 3' and reverse priner P004: 5 -GGA
AAG TcA cTA GGA CcA GGG 3 were used to PCR 566bp transgene fragnment. The
genot ypi ng procedure has been describgd previously

(http://nmousenci crf.govtprotocol s). anple 8. Materials and Met hods
(Section El): Wole Munt Preparation and Carm ne Alum Stain 10All
procedures bel ow were carried out at roomtenperature. Abdom nal manmmary

gl ands were excised during necropsy for whole nmount preparations, spread on
gl ass- sl i BesmplafdMhtexiath and Migthosy(Sectibn ¥a):i Comstroctipardf & STOPRA. St G&MahiddB part s
chl or of or and Ci a acid), for h. Subsequently, the

ti ssue m?p\}\agheda?(ﬁp‘fag)ra%f’ﬁghohle%f P"f"gnrﬁrgtf’m%nd t he et hanol was changed
gradual ly to distilled water then was finally rinsed in distilled vva%}er for
5 min. Staini ngevaigiladsdes forggnesaing SpdriRighfusion peaieing vere desgrivegpagvipusty |

tissue wag, NG §¢ W@d’l@ﬁ"%r\iﬁd uﬂg%d g@ﬁg&@égaﬁ@éﬂ%ﬂggﬁg&z&ac P %nd f"’er\'/grsé-oo%

15 min each) and was cl eared |n two changes of | ene, ~mount ed
cover s} i ppémer s cigaatioetpgraiiaeceeames B wesuyred foR@CR L@mge?(iﬂédeqswdw an‘LOeu ca

di ssecti ”%ge%soﬁ&ﬂﬂﬁte(ﬁ% c]fcgi M A ARNREE es@E%"x't? BAGHHA! Al Eccﬁ?lrz[ﬁ’a'?b@ted gl

di gital S were recor using a SP r) color digital "canera

( D agnost iespectist sitenasithespGEXKG Bretor .| Tiha grepesitgdns of GRTfuskausoteig wercSRSTibsdf t war e
package (\45;{\/%“3) 41 ow2Di agnostic Instrunents, Inc. Sterling Heights, M).
Exanpl e ra and Met hods (Section El): |munization of C57BL6 mice

and M\/ITV-PymT i.rans en c C r eund uvant, i s the formthat
cont ai ns EF‘PT%‘H%MF‘ cg1a %\3 B‘&Et(g?qt'ﬂﬁilmﬁ'@ﬁw e@§Asin A he | mune
response. The Conplete Adjuvant is used in initial injections. 25The form
t hat d@es not ftclbmilahlrﬁtttdﬁﬁsgvetﬁ@&ppewédjbm thg IngtitotgnabAnimablard agd Usedomphigte

ﬁldjc g" 3,& ehi'&%pud %&e'xggrg clnﬁefér?lg% ace d§d%9§v$tﬂ %%}%ﬁcké‘éf‘?&s‘t h}?@&f M{ﬁ a‘?‘é Pk Co7BLE
peri onea I nj ron wt fUre of 200
Rl Fr eund' Biokgdjy is\Remtew ERRLd- @GRBR Gmgapotaﬁ CS7BL6 and Scid mice were from BRC (Blologlcal
Resources Centre. Agency for Science, technology and Research, Singapore), muMT mice were
from The Jackson Laboratory, USA, Rag 2" mice were from Taconic, USA, Rag 27 mice were
15 from Taconic, USA. 8-week old mice were injected with one million cancer cells via their tail
vein (day 1). The treated mice were administrated with mAbs \}ia tail vein on day 3 and
subsequent administration twice a week. 4-week old transgenic mice (PymT) were divided into
: two groups receiving anti-mT antibody or PBS, twice per week. Mice were sacrificed and all
organs were inspected for the presence of macroscopic metastases. Metastatic tumors or organs
20 were removed and fixed in 4% paraformaldehyde for histological analysis. LLung metastatic

nodules were counted under a dissecting microscope. The numbers of mice used in antibody

therapies in each experiment are summarized in Figure 5G.
Example 7. Materials and Methods (Section E1): Genotyping of MMTV-PymT mice

The MMTV-PymT mouse strain was purchased from Mouse Models of Human Cancers
25  Consortium (MMHCC). Females fail to lactate so this strain is maintained by breeding
heterozygous (Tg/+) males with FVB/N (+/+) wild type females. Tail tip DNAs were extracted
“with DNA digestion buffer (12 ml: 10.08 ml, 1.2 ml of 10x GB* buffer, 0.6 ml 10 % Triton X-



WD 2011/ 065923PCT/ S&2010/ 000449 81 EGFP (20 Rg) in 100 ill saline m xed
with 100 RI of conplete adjuvant (Cat#77140, Pierce). 4- week old MMIV-Pymrl
TG m ce woeoivmsodzed by intraperitoneal injection wtirCa/SGao@oosad une of
200 Il Freund's Adjuvant: ml (10'1ig) antigen in 100 RI saline mxed with
100 RI of conplete adjuvant (Cat#77140, Pierce). The next two inmunizations
were injected with a total volune of 200 Rl inconplete adjuvant (Cat#77145,
Pierce). The second and third injections were done two-week intervals.
Subsequently, 100-200 RI of tail bleegd was collected in a heparin-coated
capillary tube, plasma was prepared fromthe bl ood sanple, and the antibody
titer was nmeasured by EL1SA. The detailed steps of ELISA were descri bed
previouslty22. Mce with high titers of PRL-3, EG-P, or nil anti bodies in
their sera were selected for experiment and further analysis. 10The nunbers
of m ce us®@d0fipml vET-aeraptba@hmolr eisciiers Buffed (110rmIF3 gimieof@M Tisxairp8e 10.

ver o e PPN B Cab e Merkdre s SRY iy or Mg PO B om

cont ai ni NGAAATATDE cEPBTe MIGGTE-3a8id 1gedisejisnea HORd 51-GTEAGIHT @6: @EGlcApl at e and

i ncubat ed 4 over ni 0.coat e antigen onto the aie he pl ate
was t hen 6%&5 é%ci; Wi Hseégolh@é/owégﬂpieﬁb%gaé@ﬁ‘%a\g‘?ﬂ”ﬁ@ %‘WBP&)lTé\é%ﬁXZACp‘?or 1
hour -a3 3ZAG BACTTNROA WaEhE D bkt Reeréd pilater P04 5PBEA BAQAUASEAGGALGA RI)
fromeach nouse was diluted in 100 R, of bl ocking solution and added to

each wel | SOEYVERad A EGB20ERP tragpeene fagipet: dihe genofypingaieoriure pasiset opri at e

secondar ydagiticd peyiouapinig et Wit BB her ce, USA) diluted at 1:5000 in
PBS was added to each well and incubated at 37 C for 1 hour. The plate was

SR e E R e T e

USA) ), wadlw8@in t o each well and incubated for 10 min at roomtenperature.
The reaction was stopped by adding 100 RI of concentrated H2SO4. Absorbance
was me@sured a1 frofedfts YSIbW et dMRALECH rddn @RABeBlurl RbdMRIA Ml RRLRER,
USA). Exanple 11. Materials and Methods (Secti.on El): Statistical analysis
25Use Kapleis-exased durieg 1etppexfop whelramosntprrparationsywread oy elpss slides nd fpsd in

" treated cyRE3EfxaHM (6§RAKEF09E RS0l A pRrtY A HEroRh, anfd 1 %én g@@aancaea&l AR 8 4 h.
statistically significant. WO 20i1/p065923PCT/ SG2010/ 000449 82 Exanple 12.
Resul ts ( Sehsequerthirhe tissug wes wBthed i 1080 ethasel for Exminpmd te piusof wesahpnged _
ef fecti vebyafl & dsiRBLaR! Ak Gad MY Sindddat diSIRE SRR RRAQURURInERas 3 Protein

15 carried out overnight in carmine alum stain. The tissue was then dehydrated in graded alcohol

solutions (70, 95, and 100%; 15 min each) and was cleared in two changes of xylene, mounted,
and coverslipped using Permount. Whole mounts were observed under a Leica dissecting
microscope (Leica Microsystems GmbH, Wetzlar, Germany), and digital images were recorded
, using a SPOT FLEX® color digital caméra (Diagnostic Instruments, Inc. Sterling Heights, MI)
20  using a SPOT software package (Version 4.5, Diagnostic Instruments, Inc. Sterling Heights, MI).

Example 9. Materials and Methods (Section E1): Immunization of CS7BL6 mice and
MMTV-PymT transgenic mice

Freund’s Complete Adjuvant is the form that contains killed cells of Mycobacterium
butyricum to enhance the immune response. The Complete Adjuvant is used in initial injections.
25 - The form that does not contain this bacterium is known as Freund’s Incomplete Adjuvant that is
| used to boost in subsequence injecfions. 8-week old C57BL6 mice were immunized by

intraperitoneal injection with a total volume of 200 ul Freund’s Adjuvant: PRL-3 (20 ug) or



We have previously denonstrated the efficacy of antibody therapy agai nst
intracellular PRL proteins in an inmunoconpron sed nude mce netastatic

t unor Modw@D2911/06w28xani ne this therapeutic approach in &CESGRT®h@MANt
nodel for future clinical applications, we extended this study to exam ne
if the antibody treatnment could function in i Mmunoconpetent C578L6 wld
type mce. On day 1, mice (8-week old) were intravenously (i.v.) injected
via lateral tail vein with C57BL6-derived B 1 6F0 (FO mel anoma cancer
cells, which expr ess endogenous PRL % (Figure 1A, lane 1). On day 3, mce
wer e d|V|ded into 'untreated and treated groups which then 10 received
two adm nistrations of PBS or PRL-3 mAb respectively per week during the
whol e duratlon of the experiment (Figure 1B). At the end of the experinent
(day 17), 'untreated' mce displayed severe weight loss, nultiple

met ast at i EGFR(00r ) il 00ail k£ins mixed avith 1ioonl oftorngletehudjuvamngCati 171 €0, Picack) ehal
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t he ovarysS apg{@petﬁg%/ péf'é?‘lgas REFRERG) fromy {hglb 08(?1 %ampqe G %F 3@@’ Og)f gmhw%%meas%rﬁ had
recei ved RRELIBAn#Abe ddBoket stgpscnfmlm wmedescehgbpreemeﬂz Mignwifti ldgintitets@$ s | n

non. PRL- 3Bl BQEP G PHI0 PR it BRY sk Re e Bt of Sestingl 4 RER e oay

t r eat m@nt ThdVainebetshfiinidehed foE vqatiaations are vehmprizedireFigggtBssi ve netastatic
tunors in lungs (Figure 1E) conpared to lungs fromFO recipients (Figure

1C). Thesﬁxaﬁﬂ@ﬁ@ lﬁh'tgﬂgﬁran& B@Jth&d@‘%s&ilﬁﬁ RIRREYsRhshpe PRL-3 anti body

treat nent was tlgt correlated with RL 3expreSS|on status of the
cancer cells th t he ee o ti.c activifties current
dat a derived fr BEtfﬁ‘?Béttogﬁq”W'i“ et‘ﬂ}ﬁaer taf’l':ti_%arl?ﬁ" tSY’F& g‘l.fﬁ?énti ate
our previ O@lﬁulfsbllﬂdd)rfl@‘ﬁtafri’ﬁgrﬁ(] RO PR C R DT hechs addbd tmabﬁl)g-well\ﬁ@te and

2011/ 065923PCT/ SG2010/ 000449 83 Exanple 13. Results (Sectio Elg%d

B- cel | - defieehagsaat fy caverpgit fascqapihe (“P@@l?“tf’ Q]elpéat? 3 h¢ platg s thep QE’P "&‘thtq.xrmr s

that expresssge ﬂﬂﬂﬁﬁwﬁt&%fﬂﬁﬁ%ﬂfv&%{w@fo—f@ hbiihae 31 ?cgafd&hdnfwdsuémh@wﬁ]e:ewm e
involved in the effect of antibody thera (gétobserved we enpl oyed { ol
6

engi neer eBBEtBlagdssrugt (i 0w frem arghanquse Was difwted i, \RP IHiod Blockipg talptiop an

to each well, and then incubated for 2 hours at 37 °C. 100 wl of appropriate secondary antibody
conjugated with HRP (Pierce, USA) diluted at 1:5000 in PBS was added to each well and
" incubated at 37 °C for 1 hour. The plate was rinsed with PBS containing 0.05 % Tween-20 three
20 times followed by 3 washes with sterile water. The substrate, 100 ul of Turbo-TMB™ (Pierce,
| USA)), was added to each well and incubated for 10 min at room temperature.. The reaction was
stopped by adding 100 ul of concentrated H,SO4. Absorbance was measured at 450 nm using a
Dynatech MR7000 plate reader (Dynatech, USA).

Example 11. Materials and Methods (Section E1): Statistical analysis

25 Use Kaplan-Meier method to estimate cumulative survival rates for ‘treated” verse

‘untreated’ mice. A p value of <0.05 was considered statistically significant.



m ce honozygous for an inactivating nutation of the menbrane exon of the nu
chai n gene. They cannot forma preBCR and are consequently devoid of mature
B | ynphocyOesPesae al so enpl oyed Rag-2 nice that carryPaTsezooion@4orut ati on
in which a large portion of the RAG 2 coding region is deleted, thus giving
rise to honozygous nutants (Rag2-/-) which are viable but fail to produce
mature B or T | ynphocyt ele Kapl an- Mei er survival curves were used to
conpare 10'treated’ and 'untreated' mce anmong nuMr- FO C57BL6-F0, and
C57BL6- F10 mice. Surprisingly, we did,not observe any PRL-3 mAb therapeutic
efficacy in repressing tunors in nuM-FO mce, with PRL-3 mAb therapy
havi.ng no inpact in extendi ng the life-span for nuMI-FO mce wth a nedi an
survival of 19 days for 'treated' and 18.5 days for 'untreated mce
(Figure 2A;, p value= 0.8661). Simlarly, no difference in tunor metastases
was obser Eegimple il ertesultSH(SeétdatEIg: InE(IBﬂB'IXiﬁstlrde@.f)eﬂhcegPlDD-panAlﬂ(IBGlﬁcffkcﬁvelﬁl |
defi ci ent FO m. c data not sho n tra mAb t her apy

pr ol onged"’ttﬁ'gizé'lﬁ”*ffa\"élt“ a'fse@a eaprees%gééﬂﬁasﬂﬁ@g‘ ?"Hia rredl an survival of
21.5 days for 'treated but 17 days for 'untreated' mice (Figure 2B, p=
0002). I n agre¥mbane préviduslydempnséreied the efficaeli qunnmx}@rmganmmwnaiau not

prol ong -t 1P Ssi ng
tunors w ?ﬁL g}’o‘f’& lgfaﬁ g‘ﬁﬁﬂ\lﬂo\?g ?&%ﬁ?@gg I{t“?}ergl(%agh T gan%é) %day for
unt r ea$ edtheiapenti¢c Bpgyoach iRCmpre0elSBH) modwd fcslimlcilmealtahlélcetﬁcmmq &xéqmégtthtsf

anti body Et %ﬁ%@){ﬁﬂ%ﬁ%e amﬁbogfa Jegtprﬁmcgmd%ncgg\f %gﬁmﬂ%mp@@ntwhgg wille

ability for egree netastatrc tunor tormation
rel ative type mider @atiadl, nmnoae(SMEekeatclhwglreOthveMﬁdm (itvenjeeeklicia lagmal odil vest wigh at i ¢

tunor for E@‘} I?éqdel? e@% ect ?%S cldnoma cané%:r éNﬂ§ vfrﬁc%r %ﬁ%ﬁg@%%ufs%ﬂl %{J‘th%h* come,

a clear ben icia seen on group not in
t he 25muMIAReng Bi Qude R Dlice \il'dmewldRle@,‘uamﬂatebbw ‘tréeteda groups Kistlytheequi r es

T 7 G S S BBl DL B MR By e . s
m ce, EGFRuradn of kigGRpdringt @égwa/EB)yAbﬂhaerksOfnl&tmératanc(d‘aw o) Sintréeadd’ eger ess
EGEP prot Sljs&ayed severe weight loss, multiple metastatic tumors in various organs including the lung,
: liver, adrenal gland, kidney and bone. In contrast, ‘treated’ mice appeared more active and
healthier in appearance. The ‘treated’ mice group, but not the ‘untreated’ group, constantly gained
15 body weight throughout the duration of the experiment, in line with a reduction in tumor
| metastases (Figure 1C-D). To confirm the specificity of the PRL-3 rﬁAb, an identical experiment
was conducted in parallel, in which mice were intravenously injected with C57BL6-derived
B16F10 (F10) cells, another melanoma cell line, which expresses very low levels of PRL-3
_ ~(Figure 1A, lane 2). By the end of the experiment (on day 17), all F10 recipients had developed
720  metastases in the ovary, adrenal gland, kidney, and bone, regardless of whether they had received
PRL-3 mAb. Both groups of mice experienced significant loss in body weight and appeared
weak/inactive (Figure 1E-F), indicating that non-PRL-3 expressing F10 recipients had a poor
response to PRL-3 antibody treatment. Note that F10 recipients develop more aggressive
metastatic tumors in lungs (Figure 1E) compared to lungs from FO recipients (Figure 1C). These
25  data suggest that the efficiency of the PRL-3 antibody treatment was tightly correlated with PRL-
3 expression status of the cancer cells but not with the degree of metastatic activities. The current
| data derived from 1mmunocompetent wild-type C57BL6 mice thus substantiate our previous

findings from inmmunocompromised nude mice'’.



The intriguing ability of PRL-3 mAb to inhibit tunor nmetastasis notivated
us to investigate whether the therapeutic strategy could be applied to

ot her i ntweacellosbas proteins as well. Since EG-P i s a nenTssre®noead at ed
protein, we chose to use EGFP as an intracellular protein marker
specifically expressed in cancer cells. As EGFP is not expressed in the
host tissues, we predicted that EG-P anti body shoul d have few undesired
side effects in the aninmal nodel. Utilizing pooled FO and F10 nel anona
cancer cell |ines heterogeneously ovg@expre55|ng - exogenous EGFP protein
(Figure 5A, Figure 5B), the EG-P-FO and EGFP-F10 expressing cells 10were
injected and treated with EGFP nmAb foll owi ng the sane therapeutic schedul e
(Figure 5C). As predicted, both EG-P-FO and EGFP-F10 cells responded.
equally well to EGFP anti body treatnent in terns of tunor regressions
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tunDrlgenQE?@’ Qgéﬁggyfgﬁgggﬁ?@ngﬁggggg6?fw mfﬁmmh%f& n%V??b%rnlddle T
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(Figure 2A, p value= 0.8661). Similarly, no difference in tumor metastases was observed between
15 ‘treated’ and ‘untreated’ groups in B- and T-cell deficient Rag2-F0 mice (data not shown). In
contrast, PRL-3 mAb therapy prolonged the survival rates for C57BL6-F0 mice with a median
“survival of 21.5 days for ‘treated’ but 17 days for ‘untreated’ mice (Figure 2B, p=0002). In
~agreement with the previous finding, PRL-3 mAb therapy did not prolong the overall survival of
_ C57BL6-F10 mice with non-PRL-3 expressing tumors with a median survival of 17.5 days for
20 ‘treéted’ and 16.5 day for untreated mice (Figure 2C, p=0.535). To summarize the effectiveness
A of antibody therapy among the different mice backgrounds, we scored the ability for PRL-3 mAb
to reduce the degree of metastatic tumor formation relative to untreated mice in each group.
When the reduction of metastatic tumor formation by at least 70% (10 %) was scored as an
effective outcome, a clear beneficial effect was seen only in the C57BL6-F0 group but not in the
25  muMT-FO (Figure 2D). Thus, PRL-3 antibody therapy likely requires mature B-cell function for

anti-tumor activity.
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menbr ane WO 20t1w66BBboxy-term nal end with a short KRSRPET/sGR1M0/000d4e| y
exposed at the cell surface (too short to be an external epitope, in
general ). Therefore, nost of this protein is facing the cytosolic
conpartnent and has thus considered an intracellular proteinl5. Cells
expressing the nl possess an enhanced netastatic potentiall6. Al fenale
carriers (genotype+/-) develop pal pabé4e Manmmary tunors (adenocar ci nonmas) at
the age of 2-3 nonths (littp://mouse. nci fcrf. gov/information/order |
vemice.asp). Mddle T expression is detected at high levels in male and
femal e mammary gl ands, and t he expression of nT oncogene is sufficient for
10mammary epithelial cell transformation. W used 44 heterozygous (+/-)
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breastst uglfBérSméthﬁétlc&WreSrSthME(ﬂBlCRgﬁﬁEatﬂ)ElEglﬂ?P%/ﬂFcouWec11‘“ ically reduce
| numbers of EGFP-metastases but not that of non-EGFP-metasfases (Figure SD-E, panels e),
indicating that only EGFP-expressing tumors respond to EGFP mAb therapy. Upon scoring the
- results based on metastasis tumor load reduction, we found that the efficacy of the EGFP mAb
effect was tightly correlated with EGFP expression status in cancer cells (Figure 5G). Thus,

-20  antibody therapy depends on specific antibody-antigen interactions on (or within) cells for

therapeutic efficacy.

Example 15. Results (Section E1): In MMTV-PymT transgenic mice, mT (rat IgG2b) mAb

prevents the formation of mT-expressing mammary tumor progression

Having addressed that antibody therapy could work against both endogenous (such as

25 PRL-3) and exogenous (such as EGFP) intracellular proteins, we asked if this approach could
" inhibit tumor formation in spontanéous tumor animal models. To this end, we chose popular
- MMTV-PymT transgenic mouse model of a spontaneous mammary tumorigenesis. MMTV-

PymT transgenic mice express the polyomavirus middle T (mT) oncogenic protein, a DNA viral



WO 2011/ 065923PCT/ SG2010/ 000449 86 Figure 5F). These results suggested that
t he extensive repression of spontaneous tunor formation could be achieved
by treat iwQ2MMlldésRgnil m ce with nT anti body al one. ExamplSG26eL0/0Re8l t s
(Section El): C57BL6 mce vaccinated with PRL-3 protein or EG-P resisted
the formation of PRL-3- or EGFP-expressing tunors Havi ng successfully
denonstrated how three distinct intracellular proteins (PRL-3, EGP, and
nl) could be targeted with their respective antibodi es, we next asked if
intracel lular proteins could be targeted by natural antlbodies gener ated by
the ifmune response upon antigen challTenge (vaccination). W proceeded to

i mmuni ze 8-week old C57BL6 mice with three doses (20 Iig each) of PRL-3
antigen (n=16) or EGFP protein (n=14) at 2-week intervals (Figure 6A). At
the 10 end of the inmunization, sera from 14-week ol d i mmuni zed C57B16
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cell s express hoth EGFP and PRL-3 proteins, which should respond to both
EGFP and pgntigl aﬁ‘t" feBely carres éﬁ?f‘%l’e*héWFP&BP‘Pab"’c'@ﬁ'ﬁﬁ‘P@d“‘P%’S met astatic |ung

from uni NMEH @ £16inEh&s§ at(thé &Helo828Bnohs, the PRL-3-immuni zed m ce were not
able to reduce the _degree of agressweness of metastatic |lung tunors

f or med by(h rfhmousa. weifend Poviipfamnapearder dipgnycecas zlvggle "lhsxprqﬁﬂprtﬁ dgtsctebhit h&bpr ess

PRL- 3 pr oreeémm(rﬂlawd%ﬁﬁ} mafgh m@mwgg&%;sﬁﬂ otfhﬁ‘to hORRufrcRAUELd,
natural |y produced -3 anti bddi es have no inpact on i biting non-PRL-3
expr e$8i nHIECED- qPEhP“@lﬁ?H tegnsfematiem s useduid hasomaoysiat) XSPFE r#RsERIIZ at | on

coul d redyechBRELiRS RMPR bR tharg%gpys (bfgtnfe 35@5% ﬁ& @iOQecEﬁ%rﬁFﬂtQ cancer

cells in the adrenal gland, ovary and |ung (Figure 6B, Lh’ egardl ess of
PRL- 3 exprtestsd’ ig=1%e s‘ntreﬁﬁde@—@@@?%r% @W@ﬁ@eﬁﬂ aré@eqix eopuid rgdpes 1dd - t hat

t he mducg,! Odsif m@{ﬂHagE e%loﬁ}ﬁ'ér{t £ ﬁmrﬁe'\ﬁ?ﬂ 'Eledtvh{% P Ftibbdyrane

system upo vactl nat | cou d specifically in e formati on of Pl ZL- 3-
or EGFP- e4predlssfiagg follnvwed by e pdsainisipatiops of antibody weekly for the whole duration of the

. 15 experiment for about 3-months (Figure 3B). In Figure 3C, ‘untreated’ mice (#2, #6) and ‘treated’

mice (#7, #10) were selected as representative examples; an FVB/N non-transgenic female (#3)
was used as a control for normal sizes of mammary glands (5 paifs). Histopathological
examination of the mammary glands of ‘untreated’ mice exhibited irregular formation of side
branches, enlarged terminal buds, and some large multi-lobular tﬁmor masses (Figure 3D, a). In
20 - contrast, breast tissue from treated mice, displayed more normal growth and development
compared with a normal breast from wild-type mouse (Figure 3D, b-c). Using the Kaplan-Meier
method to estimate cumulative survival rates for ‘treated’ verse ‘untreated’ MMTV-PymT
transgenic mice, we found that the mT Ab therapy could prolong the life-span of treated mice,
leading an increased in the median survival for ‘treated” MMTV-PymT mice to 19.5-week
25  compared to 15 weeks for untreated mice (Figure 3E, p=0.0018). In all, we found that 100%
(26/26) of ‘untreated’ mice carried dramatic breast tumors, while only 16.6% (3/18) of mT
- antibody treated mice developed tumor-bearing breasts, with the rest showing significant

reduction in the formation of metastatic breast tumors that express mT oncogene (Figure 3F, and
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MMTV- PymT transgeni ¢ young femal es vaccinated with nil anti gen prevented the
f or mat i orwof20mmeeresy gl and mrl t unors To further ceafiSGavtolee0449
possibility of cancer vaccination with intracellular proteins; we again
enpl oyed the MMIV-Pynil transgenic manmary tunor nodel. 38 FVBN heterozygous
femal es (4-week old) were divided into GST-inmuni zed (n=3), _

GST- nil- i mmuni zed (n=17), and uni nrnuni zed (n=18) control groups. Mce were
subj écted to inmunize with three dos (101.1, g each) of GST or GST-nT
antigen. respectively, at 2-week intervals (Figure 4A). Such nice were

exam ned by ELISA for the titers of nml anti body to confirmthe existence of
ml antibody in their blood circulation (see Figure 4B for representative
exanpl e). Conparing to GST-imuni zed 10m ce (#43, #44, #45), remarkably,
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The resul Examyple i ResulisSertion ) Librmige vagewated wity FRIed prptein ey BGEFBC. D

Kapl an- Vel i e fokAhGHIMAE - semw yidAmbRe 151 anti gen coul d

prol ong t nmean survi rates (p=0. i mmuni zed m ce (19.5-week)

e S0 bone e TR S o Ruct ﬁ%ﬂf“’e@%’&tﬁaﬁrﬁa oy e (RLCE B, 2

dramat i ca&ddynT)Q@hM%&argeeédywnmhar d:a;ieatl&l@tj&filﬁesl\hﬁﬁex&ﬁhﬂ(bcgﬁmﬁﬂaéﬁlmmeﬁromt mr
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(Section @hacmamn) w@@s@béd@d adwaneeRB &k bld EYBLEGRL Wikiathrep d63ee (20 igar get i ng,
intracellular protein targeti ngﬁhas received |ittle attention in terns of

ant i body tasBrAPRL-Tantigen Gﬁaiﬁi@s FB seieh—hdrad 2 osek insnvalsFighredife- At the
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intracellular proteins could dramatically reduce tunor progression in vivo.
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201]:/ 06591%?&%%4:—[1%9&% @QQ%?P@?»-lmmumzed mice displayed reduced metastatic tumors

15 formed by EGFP-FO0 cancer cells in adrenal, ovary and lung (Figure 6B, e-g). This was expected
| as EGFP-FO melanoma cells express both EGFP and PRL-3 proteins, which should respond to
both EGFP and PRL-3 antibody therapies. Remarkably, compared to metastatic lung from
unimmunized-mice (Figure 6B, d), the PRL-3-immunized mice were not able to reduce the
‘ degree of aggressiveness of metastatic lung tumors formed by EGFP-F10 melanoma cells (Figure
20 6B, h), which do not express PRL-3 protein (Figure 5A). Again, this suggested that antigen-
o induced, naturally produced PRL-3 antibodies have no impact on inhibiting ﬁon-PRL-3
expressing EGFP-F10 tumors. Elegantly, we showed that GFP-immunization could reduce
metastatic tumors formed by both EGFP-FO and EGFPF10 cancer cells in the adrenal gland,
~ovary and lung (Figure 6B, i-l) regardless of PRL-3 expressing levels. Taken together, these
25 . results suggested that the induction of anti-PRL-3 or anti-EGFP antibodies in the host immune
‘ : sy'st'em upon vaccination could speéiﬁcally inhibit the formation of PRL-3- or EGFP-expressing

tumors respectively.



spont aneous tunor nodel as well. The therapeutic response observed appears
to be isotypei ndependent, as I1gGlL (PRL-3 nmAb), Ig&a (EGFP nmAb), I g&b
(Pyml ratwonrb)ijoesqrd sel f - generated anti bodi es coul d ef f @cTiSGeo/oneuad bi t
tunor progression. Proper antibody-antigen interactions seemto be the
predom nating factor; targeting tunors with non-rel ated anti bodi es produced
no beneficial response at all. Intriguingly, we also found that mature
B-cells constitute an i nportant conponent of the antibody therapy
response. These results mrror a recg@ report in which B-cells were f ound
to be essential to the anti-DR5 anti body therapy. agai nst col on

adenocarci noma23. CQur results also denonstrated that upon tunor-specific
antigen chall enge, host imunity 10coul d be stinulated to produce
endogenous anti bodi es agai nst the specific antigen |eading to tunor
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‘ compared to the unimmunized group (14.5-week) (Figure 4E), indicating a positive benefit of
cancer vaccination in extending survival time dramatically. Collectively, the data suggest that

antigen-induced host mT antibody could again effectively prevent spontaneous breast tumor

formations by cancer cells expressing mT.
20  Example 18. Discussion (Section E1)

Despite advancements in extracellular protein targeting, intracellular protein targeting has
received little attention in terms of antibody therapy. Our findings presented here document a
unique proof-of-concept in which anti-cancer antibody therapy against intracellular proteins could

_dramatically reduce tumor progression in vivo.

25 | Here, we demonstrated the efficacy of antibody therapy against two intracellular proteins
(PRL-3 and EGFP) against murine melanoma metastases in wild type C57BL6 mice. Similar

success was obtained against intracellular mT antigen in the MMTV-PymT transgenic mice
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for up to 4-nonths. Extendlng weeks q{ Ilfe-span in mce may be conparabl e
to prol ongi ng decades in humans. Utimately, the pre-clinical data
presented here suggests a general application for cancer treatnents by
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induced-antibody therapies can achieve similar anti-tumor therapeutic efficacy. We believe that it
may be more useful and economical as we naturally have huge potential flexibility to generate

15 high titers of antigen-induced antibodies ourselves. Although using ‘oncoproteins’ for vaccination
does not seem a practical thought, we do believe this approach is worth for future investigation.
In order to preserve an oncogenic function in cancer cell signaling network, an ‘oncoprotein’
should precisely locate at its native subcellular context coordinated with its neighborhood
partners for correct communication. When an ‘oncoprotein’ is isolated from its native dynamic

.20 ) complexity of sub-cellular localization, it may lose its connections and be unable to perform its

normal biological roles.

The work presented here outlines a potential methodology for future clinical cancer
treatments. First, primary tumors are removed and examined to identify of tumor-specific
- antigens. This is followed by the introduction of specific chimeric or humanized antibodies
25 against the tumor antigen to eliminate disseminated cells, thus inhibiting micro-metastases
formation®*. This step may well prevent further spreading or relapse in cancer patients.
Alternatively, for cancers that are tightly genetically predisposed, immunization of

immunocompetent young susceptible family members with an antigen that is associated with the
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PRL-1 and PRL-3 to the inner |leaflet of the plasnma nenbrane and early
endosones was reveal ed by EMimunogol d | abeling’ 1'12. In contrast, the
nmut ant f owoeonfosPRBs that | ack the prenyl ati on 10si gnal parsGrewabéasd in
the nuclei 13. PRL-3 was first discovered as a netastasi s-associ ate
phosphatase |inked to colorectal cancer (CRC) netastasis with the finding
that it was the only gene overexpressed in 100% of |iver netastasis of
CRC14. Overexpression of PRLs has subsequently shown to have a causative
role in pronmoting cancer metastases aﬁd t hey becone potential unique
targets for diverse cancer treatnent'’$. However, as these phosphatases are
15intracellularly localized, the conventional approach usi ng therapeutic-
anti bodi es woul d seem a dauntingﬁtask. In our earlier study, we reported an
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Mat eri al s and Met hods (Section E2): Generation of specific PRL-3

human/ nouse chh o@itirg agdikhe(Grinomech€®disB8Paul Ehrlich proposed the concept of antibodies as

“magic bullets”. Indeed, monoclonal antibodies (mAbs) have proven to be nature’s biological
: 15 warheads against some of humanity’s most deadly diseases'2. In general, antibody targeted
therapy has much less toxicity than chemotherapy with small molecule inhibitors. Antibodies
constitute the most rapidly growing class of human therapeutics and are ideal agents for
recognizing and destroying malignant cells via the immune system. However, this therapeutic
approach has been limited to surface or secreted proteins expressed by cancer cellsB"‘, in part due
20 to the assumption that antibodies are too large (150 kDa) to penefrate the cell membrane. As a
. consequence, a wide spectrum of intracellular cncoproteins remains unexplored in terms of an
| aﬁti»bo_dy therapy approach. Howe\rer, the concept that intact antibodies are unable to penetrate
into viable cells has been challenged by a plethora of experimental findings and clinical
observations’ %7 Over the past 30 years, immunologists have found that autoantibodies found in
25 the serum of patients with different autoimmune diseases can somehow bind their respective
intracellular antigens®”*. Although it is not certain that the antibodies to intracellular proteins that

are found in autoimmune patients actually cause the disease, or even cell destruction, we



For PRL-3 chineric mAb generation, total RNA was extracted from 6x106

hybri doma cells (cl one#318)19 using the RNeasy Mni Kit (Q AGEN,

cat #74104y0 20he06R8s were then reverse-transcri bed i nt o PCDNG201910NGH49

Super Script Il RNase H (Invitrogen, Cat 18064-014). The 10resulting total
cDNAs were used as tenplates to generate the 'universal variable region'
using I g- (9513Czioc_72oc, Prine Kits (Novagen, cat#69831-3) for PCR30
cycles). The PCR fragnent was cloned into the PCRII-TOPO Vector with a TA
cloning kit (lnvitrogen, part#45-064Q),. The PCR fragnent was cut with Me 1
and Xhol, and then inserted into the Tespective sites of a human | gGl
constant regi on expression vector-pCW-human 1gGl1l7 to join the nouse

vari abl e regi on 150f heavy chain (clone #318) 18 with the human | gGl
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phosphatase linked to colorectal cancer (CRC) metastasis with the finding that it was the only

gene overexpressed in 100% of liver metastasis of CRC". Overexpression of PRLs has

subsequently shown to have a causative role in promoting cancer metastases and they become

potential unique targets for diverse cancer treatment'”. However, as these phosphatases are

15 intracellularly localized, the conventional approach using therapeutic antibodies would seem a
daunting task. In our earlier study, we reported an unexpected observation that mouse monoclonal
antibodies (mAbs) against PRL-1 and PRL-3 were able to block experimental metastasis of

cancer cells overexpressing intracellular EGFP-tagged PRL-1 and PRL-3".

In this study, we further evaluate the reliability of such targeting strategy using a newly-
20 generated chimeric PRL-3 antibody. Here we extend our earlier ﬁndings for potential future
clinical therapeutics against intracellular oncoproteins in five important aspéct’s. Firstly, we
generated and utilized clinically-relevant chimeric antibodies instead of mouse antibodies.
Secondly, we treated mice harboriﬁg naturally-occurring human cancer cells that express
endogenous PRL-3 instead of exogenous PRL-3 in Chinese hamster cells (CHO). Thirdly, we
25  showed that depletion of nature killer (NK) cells enhances tumor engraftment. Fourthly, using
paired nude and scid mouse models, we discovered the crucial role of B-cells in determining the
outcome of our antibody therapy. Finally, using fluorescent labeled antibodies to track antibody-

tumor binding activities by IVIS live imaging system; we proposed two working models for the



95 Anmerican Type Culture Collection (ATCC, Mnassas, VA). A2780

(Cat #93112519) human ovari an cancer cell |ine was purchased from ECACC, UK
Cel | s werwOgnovess92a appropri ate nmedi a reconmended by t h@C3iseRoi0®p&I49 Exanpl e
23. Materials and Methods (Section E2): Western blot anal ysis

Generation of nouse PRL-3 nonoclonal antibody and Western bl ot procedures
have been descri bed previouslyl8. GAPDH anti body was from Cell Signaling
Technol ogy (Beverly, MA). Exanple 24. Materials and Methods (Section E2):
Experinental Metastatic Assay in nic?4lx106 cancer cells were injected into
the circul ation of eight-week old nude mce (Jackson Labs, USA) via the
tail vein on day 1. Either chinmeric PRL-3 mAb or nouse PRL-3 or PRL-1
10rnAbs ‘was used to treat mce; the first antibody treatnment was carried on
day 3 post-cancer cell injection, followed by two. adm nistrations per week.
For contr sdtibudy therapyeil t@aedipnd UnB&atsdagicadi dvidehseatiagell hithartd @intepy &ipRopodddl

ani mal st udies re approved by.the Institutional. Review Board qof the | MCB
"n strict EaRBIIk PRI K Brerte inirce yhF prioRioie ke kb e ThertsBent or
of The Agaigyst fHaf anSehIaRA of 1 86dNPLRUKN ANfralamA bRddpIoATnsSIRRs posigapar e. 15
Exanpl e 25. Materials and Met haods (Section E2): ﬁF letion of NK cells

Anti - asi ak'aawramlptz@éf‘%m%saaﬁﬁ%f) targets fosapigaess HPY R BRI Cheni cal

| ndustries, Ltd (Osaka 540-8605, Japan). The GVML anti-serum (50 I1l) was

i nj ect £d . Exdmople B&. Matedals and dfetlodds €5eghion ¥k Keoémtion dEspetiiePRIatkson Labs,

USA) via the tail vei 4 0O} e experinmental netastasis assay. 20
Exanpl e 2EFSR% gpﬁaﬁgggﬁ%maeﬁﬁéﬁéﬁ?ggction E2): Statistical analysis

The Kapl an- Mei er nethod was used tq estimate cumul ative suryival rates, and
di fferences i FaERYAIMerigredb gengrfion Lol paNFKEcter fro o8l & JK¥IdeBred to be
si gni fi cagds (c1y¥u3R32LQRPHE RREAN NEAOR QRGN cat#74104). The RNAs were then
reverse-transcribed into cDNA using SuperScript II RNase H (Invitrogen, Cat 18064-014). The
10 - resulting total cDNAs were used as templates to generate the ‘universal variable region’ using Ig-
Prime Kits (Novagen, cat#69831-3) for PCR (95°C-4°C-72°C, 30 cycles). The PCR fragment was
cloned into the PCRII-TOPO-Vector with a TA cloning kit (Invitrogen, part#45-0640). The PCR
' fragment was cut with Mfel and Xhol, a_nd then inserted into the respective sites of a human V
IgG1 constant region expression vector-pCMV-human IgG1'7 to join the mouse variable region
15 of heavy chain (clone #318) '® with the human IgG1 constant region. Similar PCR procedures
were performed for the mouse variable region of the light chain (clone #318) with ends
containing restriction sites for Apal.1 and Pst 1. The PCR fragment was cut with Apal.l and Pst 1
and then inserted into the respective sites of a human IgG1 constant region expression vector
- containing the variable region of the heavy chain of clone #318. The complete construct was
| 20  transiently transfected into 293T cells cultured in ultra-low IgG FBS (Gibco, 16250-078). The
~ chimeric mAb was subsequently harvested from the culture supernatant and éo’ncentrated up to 40
| times with centrifugal filter deviceé (Millipore, cat#UFC900596). The chimeric mAb was tested

: for its spéciﬁcity by indirect immunofluorescence (IF) and Western blot analysis.
Example 22. Materials and Methods (Section E2): Cell lines and cell culture

WARE HCT116 (CCL-247) human colorectal carcinoma cell line, H460 (NCI-H460) human non-
' small lung cancer cell line, A431 (CRL-1555) human epidermoid carcinoma cell line, B16F0

(CRL-6322), and B16F10 (CRL - 6475) mouse melanoma cell lines were purchased from the



96 Exanple 27. Materials and Methods (Section E2): Antibody | abeling and
IVIS Iive imaging Purified PRL-3 anti body was | abeled with CFTn¥50 Dye

Ant i body webkelvoeg2Ki ts (http://ww. bi oti um coni product/ pco®dGe010/000449

_info/ Newproduct/IVlix-n-Stain _Kits.asp). Labeled anti bodies were injected
via tail vein 1 hr before |ive imagi ng. Bioware Utra Cell Line HCT
116-luc2 (ww. cal i perLS.com) is a luciferase expressing cell line which was
stably transfected with firefly luciferase gene (luc2) under the human
ubiquitin C pronoter. HCT116-Luc?2 ceI9|5 line was established by using HCT116
human  adenocar ci noma (ATCC, CCL247TM " and transduci ng | entivirus containing
| uci ferase 2 gene under the control of human ubiquitin C pronoter (pG.4
luc2). Ix1 06 HCT 116-1uc2 cancer cells were injected into tail veins of
8-week ol d nude m ce 10(Jackson Labs, USA). Antibody was injected into
treated mAGRrisdnaypaChitureColectith @a&ccSMﬁn@dshsombyAzm«aaM%bmw)}rmmﬁt| ons per
week. . After 7-week treatnent r by an intraperitoneal. route
with a | uRyariap F%C%Fl&f ?eo‘ﬁaS(Pff§hﬁ5§§ Jipin dfcf‘é?o]éﬁﬁ#k%ﬂs MRBERST i ARRTORsote B Hy/ kg)
that is ajommehde@bditstsigpneise i n awaked ani mals for about 5-15 minutes. The
m ce are placed into a clear plexiglass anesthesia box (2.5-3.5isofluorane)
that allo . using IVIS(r)
Spect rum F%arhlﬁn 2‘3%?'8# Bﬁlgle??@sst(%gl@?ggkw %rﬁﬁ?%%ﬁsumr devel opnment in
vivo. The results het ween treated verse uptreat wer e det er m ned.
Exanpl 2 28. Mit@FREPsoldpysaBRhgdeonedany’ prjipotnynd e‘ié E‘ﬁhl?f%fidgres ave beepy, o

human' epi geeigl §r&Rugl faRPOR |ahtlﬂo'dﬂ QaddSh 08RSi@hE MM Tec oV MBsVet i MAYh
gl ucose (4.5g/L), supplenmented with 10 % FBS and 5 % antibiotic. BlI6F0 and

ot AGUEER A8 R M BB TR oA Pt

non-enzymatic pre-warned cell dissociation solution (Si %ma Cat# c-5914)
and t r ansf er r ek19 Fanceppells Brefesipigetedwta heeicculation obeishtyeeh Q”Wetrﬂ‘cﬁgﬁﬂﬂs%"t e

medi um TbﬁoscLeéAwmaealmﬁwdayub@.wicwnm PRIL-B rfBRR ndeemties by PRISA) or 5
tI PRL-3 primary nouse anti bodies’ in 100 tl. of conplete mediumfor 1 hr

at rodfn t Briperat wed totrery micedhs @rsmléodggreﬁfateéhwwwd 25 dj hrosbeangerselby ent
cl unpi ng. mgé Jms FMBIED bR MRFNGFhSNs ﬁM {/BekC PERL A& uﬁﬁﬁteu%r@@dmsmwat ed for

i hr at h goat anti-nmouse Al exaFluor 546 anti nvi trogen, USA)
washed, a%ﬂ!“'f"é“@%ﬁé?@dé’dml All aniial seshis| vereanpested by e institufienah Rayipw Beard of ng BD

FACS Cal i fhgiimcBaH itk Bonfftand A8 Shab{5oiBids WRMOhim4PF 2y SOT &R TS
Agency for Science, Technology and Research (A* STAR), Singapore.

15  Example 25. Materials and Methods (Section E2): Depletion of NK cells

Anti-asialo GM1 anti-serum (rabbit) was purchased from Wako Pure Chemical Industries,
. Ltd (Osaka 540-8605, Japan). The GM1 anti-serum (50 ul) was injected into the circulation of
eight-week old nude mice (Jackson Labs, USA) via the tail vein 24 h before the experimental

metastasis assay.
20 . Example 26. Materials and Methods (Section E2): Statistical analysis

" The Kaplan-Meier method was used to estimate cumulative survival rates, and differences

in survival rates. p-values less than 0.01 were considered to be significant.



WO 2011/ 065923PCT/ SG2010/ 000449 97 Exanple 29. Materials and Met hods
(Section E2): Hi stopathol ogi ¢ Anal yses Usi ng | nmunohi stochem stry (1 HC)
Human | uryyotznsigeso2ar r ays 009- 01- 004; and CCO0- 01- 006; CEO0%/SG20100WH4NET €
pur chased from Cybrdi, Inc. (Rockville, Maryland 20850 USA:
http://cybrdi.confindex. php). Human AM. bone marrow sanpl es were obt ai ned
fromthe National University Hospital-National University of Singapore
(NUH-NUS) Tissue Repository with approval of the Institutional Review Board
(I'RB) of - NUH NUS for research uses. e use of all human tissue sanpl es

i ncl udi ng comrerci al sanples were approved by Institutional Review Board
(I1RE) of the Institute of Ml ecular and Cell Biology. W used Dako

EnVi si onTM Systens K 1395 (Dako, Carpinteria, CA). to perform 10l HC

anal ysi s18' 19. Exanple 30. Results (Section E2): Generation of PRL-3
nmouse/ hunBxample PRNIstefisls hhd Meditods ($eotien EB1 Antibody labelidg apd EVISOiszlimagiagor t ed
that "PRL-3 or PRL-1 nouse mAbs coul d specifically target their respective

intracel | ul ar RRk: Bper. 3RRkscHy MAORBOAS ﬁﬁcﬁﬂ«7wpggm&fagi§§eh kastases in

nude nicel6. 15in an atterrpt totrans ate our orato |ns to
clinical i i(praves ' i %,:2)d Leberlndmnﬁmqast

PRL- 3 t he " Lhe, i h

Usi ng [0 THRALE | "P@‘eﬁ%t’%@% ‘"9{2“* 2‘3%*3 (bl RERE TS hurmn.
of heavy. omj_gm_s(mmnsa ledfifetabeexprassing ¢efjdine mlebwls etalilymmslﬁeCtehleVlﬂm“usfb'

vari abl e @‘é‘@éré’s@ e (1l ng’er %%L%@ﬁ#?%% en):l(’gmg)tXr HEAMPAERLGefl Hﬁé \955 of the

i mrunogl obul'i i genes I gure ression construct
t r ansf ect esthblistied bHusienHERbrojmniac ad@ndwecyan@él C§Lt247BVf‘)@d¢|trwsdwoang)nb| nant

PRL-3 chi lrretlwrus %l?a%mlag uf\ﬁearasecheerrlle Dn Sr tﬁg Eoen of rf(f]rlpmt tb gblgm m#’} chmm% IFQEHE? nd

further CONCERt ant ndrng speciti Ci
chimeric msh wae N@Tﬂl&mmnmdelhswmnjectedmmb ﬂayv@sfrdfc&melhg»ld mde maeet

(o SRS Ra b Rihef” B PRI 8250 EARERRRY B CRRE . e
mAb speci lfwmhb(}dyl’@é:@@ﬁs ﬁe@dze&(ﬁlﬂepmwék t('eaﬁcﬂenk Deide A thjaried bPRL infrageriZdnekiDa)

br ot 6 s ORFQLIG elehn dicsES mefbisgaf Bl mHRSEA 6P e LS anoted

concentr aﬁolmlt(utélﬁa)vamgnerfbmbo@uﬂ 13 nnmateﬁrGMSmMraﬂ@créa 1er GERarcel | s for

the chineric antib erye lular toxicit n. abi
e e L A A AL S T S R R Ly S
when' ¢el | smimes em@gjl\/clwes@edtmnﬂle%giﬁgsyﬁaﬁlBDrSetifsdetrawnamonwltﬁru&e

development in vivo. The results between treated verse untreated mice were determined.

Example 28. Materials and Methods (Section E2): FACS analysis

The human epidermoid carcinoma cell line A431 was grown in DMEM with high glucose
) (4.5g/L), supplemented with 10 % FBS and 5 % antibiotic. B16F0 and B16F10 cells were grown
20  in RPMI, supplemented with 10 % FBS and 5 % antibiotics. Cells (5x10% were dislodged from
the dishes with non-enzymatic pre-warmed cell dissociation solution (Sigma, Cat# c-5914) and
tran.sferred to 5 ml polystyrene tubes and washed once with comblete medium. The cells were
then incubated with 1ul EGFR (Genetech, USA) or 5 ul PRL-3 primary mouse antibodies'®
100 ul of complete medium for 1 hr at room temperature (RT). Cells were agitated every 15 mins
' 25 to prevent clumping. Cells were then washed 2x with complete medium and incubated for 1hr at
| RT with goat anti-mouse AlexaFluor 546 antibody (Invitrogen, USA), washed, and re-suspended
in 1 ml complete medium prior to analysis using BD FACS Caliber. Raw data was processed

using WinMDI ver2.8 software.



conditions (data not shown). Since PRL-1, -2, and -3 are overexpressed in a
broad range of human cancersl 9, we anticipate that the PRL-anti bodies are
i kely tovbava/dsse@ad applications to block different types/SeRoPRMGHPOSItive
cancer spreading, especially in sone |ethal malignancies such as |ung
cancers and acute nyel oid | eukem a(AM.) that often relapse within short

ti mefranes. Amongst lung cancers, we found PRL-3'is overexpressed in 31% of
squanous cel |l carcinoma and 26% of adenocar ci norra (Figure 1A-C), two main
subtypes of highly recurrent non-smald, cell |ung carcinoma conprising 80%
of human lung cancer (litt ://en.w ki" edia.or /w Kki/Lun

cancer #Non-snmal | _carci noma_. 28NSCLC. 29). W also 10 found that PRL-3 is
overexpressed in 35% (24 out of 69 cases) of AML (Figure 12D). A few
injections of PRL-3 chineric antibody therapies will clean up the |eftover
of mecr o-Eﬁmﬂbas.iMaﬁﬁdlsahd Mdtlndds (SectanE2)Y: Higbpahabdie Anidlpes Sisinger y of

PRL- 3- posj tive cancers to ?vent t he recurrence. Exanple 31. Results
(Secti-on HBJungipito eg'ﬁsltﬂ%(flﬁg anti body effectively inhibits the netastatic
tunmors fornmed by B16F0 cancer cells that express endogenous PRL-3 but not

by 15 Bl6F10 dduesarlungetisbus armapg 009 1H9¢; @Q&C&Qéﬂé}%c@@ﬂo@scmwge purchasedr 0

find a clj %gtde ok GREMA e, ﬁi'a{y@ah 2080980549 Ep %d?co%ﬁﬁtﬁ?b%? we
screened oze cancer I nes for the éexpression genous PRL- 3
prot ei h | bangimxarioy sp@pleewere l@b@tﬂeéﬁamylsq T‘éaUOhdéhiweCS@IV IHOISmﬁéNpmnlabUlﬁlwrSlbur

ani mal Qﬁéﬁ%@é}ggﬁﬂnﬁﬁﬁﬁﬂ&ugﬁ%& h%@h 3¢ @Ak hﬁﬁé&ﬁ&%ﬁ‘ﬁ&kﬁexﬁ’gb arg_and

shoul d have t Ity t'o 1 nduce ne astatic tunors in mce wWthin short 20
t i mef r ane@RBY¢f NGNS foo resendeusee Thnosemf aléhimdnitivers sBhplFQinalndinBt @FaciaFO and

F10) that th h
100 L by a8 B R UGS TRl L Mo
par ent al G@l Bieldgs. prsedslzakhﬁgﬁeron%mmnSM 1393 dDglen) CarpinkRiRia; GA plogkdform t han
F10 ccle(:)l S Ad:%r%yél_%m&éx) suggesting that F10 cell netastatic activity m ght

be no Tonger 3 dependent. Wien we enpl oyed an experinental netastatic
assay2 in_which 25cul tured cancer cells were introduced into_ the

ci rcul at i Braraple Alrdkesplis(@esion k)b eneration|of FBILY mapssthumsn chigperie antibadies F10

cell i neﬁl(ﬁ,@mfg;pl dly formmultiple netastatic tunors in mce within 17
days. Such aggressive |n VI vo net ast asi s nodel s al I ow us to see the

di fferences i efflca ter t bod o berwelntreted and
untreated gr O{}’F&)/gp ea?u thz}{ Pﬁt%stﬂ i t[ﬂ}f speci lca?y target their

2011/ OGSQ%MVeS@ﬁéWIﬁOMAEomaphdﬁlhme tmnmlbmaatnmnﬁatasm@stm panagte'tel |
i njection i meri od.e a istrated simlarly via tail
vel ne4 ot B spiabemghe Tt e B0 i W bR BB ERSR SRt ot one
of the anﬁqbb@d\ymméhlmekmﬁﬁlagainﬂsePBBﬁ to Adinitntye tl&r']ﬂ)te(nflaltahﬁgeﬁkllﬁbfﬂ’fembusem
found that the P oul d eradicate um)rs rmed by
PRTS expiPAbds BB AR ERPMETT DNA R B oE St b MEOTAA FBTE | sues
\(NE re dr agacf;He@'fl'_}lhdrmght&ilﬂhllﬁeﬁl\i;éhé’lhurﬁd’nﬂgﬁ Edlomzlﬂér wath tHePﬁ)L@cﬂﬁhrﬁBle Tré’g&)n@&pERL-:}F nts

i gure e n ier survi anal ysis.for rec ts w
di scuss IQtA@t(Cl‘%rI@#%S %lﬁﬂ‘sgi‘)‘c UPIRN § %P’é‘??'@gﬁ’b&lﬂ‘e@f‘?féﬁg“rd& L-3 anti body
had ngg ef é)@)ﬁésmbrﬂcchhlstﬂikkbvﬂgtrdﬁ@ka% itd BurhA Gy §r¢ melqbzml?kenscta@ﬁﬂncecel |'s that
do not express PRL-3 protejn. tml];ndmds f nmet astati c turmr und in

t he |ungsresﬁrmwtnﬁpﬂ~éafﬂ“g’asrvaﬂa‘\ ptveas theg hervesteddrqm thgep mr%mi'um&ﬁ €obvi ous

. concentrated. The antigen-binding specificity of the PRL-3 chimeric mAb was well conserved as
confirmed by performing indirect immuofluorescence on DLD-1 cells that overexpress
7 exogenous EGFP-PRL-3 (Figure 7B) and western blot analyses (Figure 7C). The PRL-3 chimeric
25  mAbD specifically recognized EGFP-PRL-3 (~48 kDa) and myc-PRL-3 (~21 kDa) (Figure 7C,
' lane 1-2) but react with neither myc-PRL-1 nor myc-PRL-2 proteins (Figure 7C, lane 3-4). A
50% cell Inhibitory Cytotoxic concentration (IC50) was carried out in a mouse melanoma B16F0

cells for the chimeric antibody and we observed no cellular tox_icilty in viability even at high



10di fference was seen between 'untreated mce' (Figure 8D, upper panel) and
"treated mce' (Figure 8D, |ower panel). Furthernore, Kaplan-Mier survival
anal ysi s wermngsased that the PRL-3 anti body coul d not PextSenalotoh@4gur vi val
time for "treated” FI O recipients (Figure 8E). Exanple 32. Results
(Section E2): PRL-3 chineric antibodies effectively inhibit the

formation of nmetastatic tunors formed by human cancer cells that express
endogenous 15 PRL-3, but not by cancer cells that do not express endogenous
PRL- 3 In addition to nmouse FO ngl anona cells, we further found that
HCT116-1uc2, HCT-116 human col orectal” cancer cell Iine, and A2780 human
ovarian cancer cell line express endogenous PRL-3 protein (Figure 9A | anes:
1-3) . A2780 has al so been reported as a PRL-3 positive cell |ine previously
21. As a control, we found a human non-small |ung cancer cell line

(NGl - I-l460¢on\bh1t:@hor8®db@ml)@¢heex¢1rse&se @ihded anys FB & weliamahdéRorm3al Chltwgerr e 9A

| ane 4) ardl ess PRL-3 positjve gative, the faqur hupman cancer cell
l'i nes cancqng‘b‘PEﬁ atp gp %‘E)ag‘f‘%ﬁll)ly“ﬂu?nﬁ”g }a e QUIBKPRESEed e PR D820 ot hs

respecti Velnyan dakebrs¥’1fe hifeiatetha tHeWRIf zema&ﬂewmmb Maveobdd dppinatighiteh was
stably transfected With fi refly luciferase gene (luc2) in 1- ICT-116 cells.

The cel | Plpshedifferentdyies pf ?%Irﬁemmﬁye E%“&?@Hﬁﬁ%‘i“h?g eﬁrpéﬂel#wmrsepge byl mplignaggies

| uci f 5 asgicR 1 9RRECHMBEEEndLRe HANSiE RhkeRfa (J&MIB%aHQ&éiIHb R vGthARM6R TR #EmesT i S
cell line can be used in vivo by Xenogen's |Vl S(l pectrum Series inmaging

to nonit BMOEHBINS FAEERRLYORUN 3 It YPexrrgssehih 3 | vieof geepeet selltcaineaend he

PRL- 3 antzmgva&%mmomafm?b& u&eé)aamﬁa]ﬁ smtyaegfm&w #ee&réaa%esrma@%hs as a
cl ear reduction of netasta tumors i'n live imaging at 7 week of

anti body WR&FHEPIONROTHHSEE GG O(f W@m]é“@‘BPCCTFurt hernore, significant WD
2011/ 065936/ HRALQY OORHAR, 1R Sk sﬁqraﬁregeﬁmw,gn&w nenQatRe oL 3

anti body treated and untreated mce at Z-nonth post-rnoculation wth

HCT- 116 ctonndthpriRju? & cyaexpryssechial 3ate (24 awief A proe) of AW UFigutedRDN A f?WA2780
cells (Fig cﬁon%gfpﬁi 3cm¢e %lb%dgﬁﬁra&,fegaﬁlﬁaea% Qﬁé@ftﬁg aﬁal@l% Mt ARLn

heal thy (u 4- nmont ereas e untreate m ce | ost wei g t and
were nori bmql#tmg WnpfzircalIISI aficrttle SUXRIry PARRL-BPREILIG: qanggat t weevers thegjeurtardepi ent s
did not respond to PRL-3 antibody treatnent (Figure 9C, c). Taken together,
t hese respkdbdple II.tltbemtss(s&pmhthl) hmmmnim&i&mnbb@teffebevegfﬁnhnﬁtemey of the

PRL- 3 anti body treatnent. ti correlated with PRL- S|on st at us
of 1 he- caMeBstefrom farmerl SR sincp IS B EinFissn At BT R B3t o)
chi mer s c- BRIF19 caider baR thiti®mapéxpress endopepais PRIe3 (Fi gure 9D).

To find a clinically relevant animal model for PRL-3-associated cancérs, we screened
dozens of cancer cell lines for the expression of endogenous PRL-3 protein levels by Western blot
analysis. Ideal cell line pairs for our animal models should present contrasting levels of
endogenous PRL-3 and should have the ability to induce metastatic tumors in mice within short

- 20 timeframes. We found two mouse melanoma cell lines B16F0 and B16F10 (FO and F10) that

"~ could fulfill the criteria for the desired experiment. Although F10 cells are néturally more
metastatic than FO cells, we found that parental FO cells express higher levels of endogenous
PRL-3 protein than F10 cells (Figure 8A), suggesting that F10 cell metastatic activity might be no
longer PRL-3 dependent. When we employed an experimental metastatic assay”’ in which

| 25  cultured cancer cells were introduced into the circulation of nude mice by lateral tail vein

- injection, both FO and F10 cell lines can rapidly form multiple metastatic tumors in mice within

17 days. Such aggressive in vivo metastasis models allow us to see the differences in efficacy

shortly after antibody therapy between treated and untreated groups. On day 3 (the latest time we



10 Exanple 33. Results (Section E2): NK cells are inportant in anticancer

t her apy We then investigated if nature killer (NK) cells play a role
in the PREO20EMEEdY t herapy since NK cells are a typePoOT/SGRo01000d42

| ynphocyte that constitute a major conponent of the innate inmune system
To deplete the nude mice's NK cells, we pre-injected nude mce with
anti-asialo G\ 1 antibody22. CQur above nment i oned procedures of the anti body
t herapy were performed in 15these GM 1-injected nude mice. W found that
the efficacy of therapies was essentQ@IIy lost in GWH1 injected mce
(Figure 13). Even worse, such GML injeécted nude mce showed nore severe
tunors (in black)-bearing burden in lung, liver, adrenal, testis, and bone
than un-injected ones, indicating that innate i mune systenris inportant in
our antibody therapy. NK cells have been denonstrated to have a role in
human. hemednaieniy &t ﬂr@trﬁérle)moﬁt&hhcegéalflﬁjedft&he@hmrla-PRLFmbﬁllesoﬁeré\ﬂﬂnﬂﬁhstm&ds may
result in _.abolishnment. o raft jectr NK cel |l "acti

t unor eng?5$?W%W?deF@S§ﬁ% & [Ryee 19@?&?6?&W°@N&“Pﬁﬂé@? %fﬁwsg?&Feated
mce wer eaMlﬁb@)epeTr k»aiék @éllrdJSB)ﬂAlﬁﬁé ed ofmlexﬁerlﬂrma;nf @\&tfaihldltlﬁﬂt ae HR% -3 efiteriof

t unor . gromr Exa e.34. Results (S E2 cells m e i ortant in
o at | ng e SR aps bened by PRk e Drate SHTmRAIH e

per f or sreduhdass 1ERl-brlt§)l@ﬂbesu3§QQVe drm{tﬁ@m)e&duced raedibd drbi LRrRhd bufe mice. To
address if B _lynphocytes are critical gﬁur ant j body thera

P
next perf erpﬁ@ae'amﬂ%ew Hes BgnlangMeigr %é‘(} anabS P SRR &ﬁrlﬁeﬁ%ﬁféy
(sci d) m g uré’\'m& Q) e garfilwn@iﬁeﬂﬂ@rllt thy FRDQCa}ﬁl&ﬁiy WW¥ho effect in blocking metastatic
2011/ 065923PCT/ SG2010/ 000449 101 because the carry a_deficiency that
i mpai rs r‘é‘&lofsafﬁg%ﬁﬁ’éaﬂt}: 18 ransgirsHsthat d@é’r‘?eexéfeéﬁ%lﬁlfép&te‘f‘ HéndieAsifsteiaici n and
T-cel | an{uh%%ér@%m rfrthefa fbt)mueate&ihrﬁrumutémp 1toh~,%n¢écw‘le%rsemdl RldboRdugnd
mat uration of both B- and T-Iynphocyte progenitor cells. % thus show a
sever &0 cofibfersaes VanseandeiTace | l@ﬁé@ﬁedamrcedf igHEs S UAPERPHISH ad itsﬁﬁtﬁ Busef ddgure

al t hough the¥wba4Re N LR, @@ﬂrdnsMelmrmm,s RAGhGLRIMOGY PRE.3 FOr
HCT- 116-i nduced netastati c tunors, Kapl an- Mei €r anal ysi s of survival curves

of PRL-3 anbphowwpldrotentend hesusiv! tmlt:featr@érdnft(éreeln@wéérl’laurgtsﬁk| stically

significant (P <0.001) increase in life span of nude mce but not scid mce
(Fi gure 1BfampleB)..Rdsilty (Sgetiondi2y:, PRB—Sfcﬁhﬁni'lcalnﬁB%ibeeeﬁ\&ﬁ inhibitthe Nedi an

sur al ne for_the t ted HCT- ected 1
compar od FemaHeT apeshicBtors Fiped B b EEirEr sells it Pyt cRdostionion:
treatesl gPRUMBS bﬁfndﬂ@}ciﬂ&r cdlls epdtld nscexi;réﬁseﬁdogmu@mryed no difference in

the effect of PRL- 3 antibody therapy, which showed simlar nedian survival
duration (L1 Waglkdion SHANCEIREEonti AR ANAR: fhd ik foAfehtd WR1oapcer cell
line to confir I'ng using simlar strategles O'i nj ect ed nude

m ce (Fi ghwreanicoiyrectsl cyncereRll lige, and ABBEhumpravanemeanceree b isedtprestiindpgesosyi val
dur af[ ron F 7%?{@ ggF gff}g%éfl&}{es 1%%%0 hgggl%er}'?epg@éﬁsas fa@'RL%orsﬁi% gg?lme

Cbnsrsten
B prevrously .Asa control we found a human non-small lung cancer cell line (NCI-H460) which

20 - does not express endogenous levels of PRL-3 (Frgure 9A lane 4). Regardless PRL-3 positive or
negative, the four human cancer cell lines can rapidly form metastatic tumors in nude mice within
: 1-2 months respectively. HCT-11 6-.Iu>02 is a luciferase expressing cell line which was stably
transfected with firefly luciferase gene (luc2) in HCT-116 cells. The cell line was established by
transducing lentivirus containing luciferase 2 gene under the control of human ubiquitin C
25  promoter. This cell line can be used in vivo by Xenogen’s IVIS® Spectrum Series imaging to
: k?monitor tumor formation. Using this system, we demonstrated that the PRL-3 antibody could
;inhibit metastasis of HCT116-luc2 cancer cells as a clear reduction of metastatic lung tumors in

live imaging at 7 week of antibody therapy was observed (Figure 9B). Furthermore, significant



15had no effect in untreated or treated FOinjected scid mce, with both
groups showing simlar nedian life-span (-17 days). The nechanismis

i ndependewO 20fv@mp23body species, as simlar results wer @ColsSGaI0M0044S| NQ
nmouse or chineric PRL-3 antibodies (Figure 10B, a-d). Collectively, the
results fromthese genetic nouse nodel s suggest that PRL-3 anti body
efficacy against netastatic tunor formation is dependent on host B-cell but
not T cells. W suggest that other than 20anti body production, B-cell may
have additional function to secrete q@bnomn factor(s) that could facilitate
the actions of antibodies. Indeed, our prelimnary data shows that B-cells
may secrete factors that could facilitate anti body uptake by the cancer
cells. W observed a substantial increase in the internalization of
antibody in PRL-3 positive FO cells when the assay was perforned in
presence diffecnteds weee fourplienedea RRLEY amnibdulyieateBackinsatedPaicabl 2montRigbst3 nul |

F10 cel |l s. 25were u arbor y.antibody either in. prese of . the B

col1 S Condioriion IR s ide dot Bt 4 1ot e ey P SR AL B S " Vo

2011/ 0659a3Rd 9 SE3 OMHa/PROCHHA bhfatedExsinipls @apdared Ridgank fial HeBagt(upto EApathPRL- 3

antigen is insignificant.a cel l. ;surface . 0SS bl ani sm of

oL 3 ant Moy Bt eLbist deba oHe s omosbing: I BEF LG on.

}_kr)i ggesi n@m_dBn@ga{we aapeadnsits agh hﬂﬁr_élsgbﬁd)tﬂ qulil-i Mb@ﬂﬂe’i}n@ﬁﬂ(@ﬁl QS5 9Q cy.e:c .
wever, to date, no reports descri a cell surface ]ocalization o

PRL-3. To!##aieesther H\ﬁseprS%“i‘F Birihes SyPRAT taegonglusing ﬁ'ab%?ef%f’ﬁﬂﬁyﬁﬁ e Righy gen on

the cell  guibb@C@sati@nt BIRALIRCI AR IAEMPRI-D btprétsiby sttBe6f thdlicmbdrlcelsumeace

| abeling. As a positive control, anti-EGFR,antibodg bi ndi ng of the

EGFR- over #iepicd §8f th eHigivasy o 5p@enrsi-and shierishil-A484bady therapicn és Rawargbled f or

t hi s assaprigiéohpund that incubation of A431 cells with anti-EGR

anti bodi es caused a distinct peak-shift in the FACS assay (Figure 11A a).

However, Bo._ D i . r 0 i @) - itive) or F10

( PRL- 1 10%%%@?'%%)5@8%{'? (estioR ’t%‘gq\?\ﬂiﬂ 1 %ﬁ@ﬁrﬁ@nﬁr{tgﬁge}? 3%8%’1 ant i body

(Figure 11A, b-c). These results anké that cell surface PRL-3 antigen, if

any, was unl i KWPhepdnveeisped ifpajusykibadS®) els alty pEdain Be Rdkdgndbndy dstdake.

However, §hRoexk LOTURE: §YSERILGRI0 Bk tHadtdnkkitteaMVGHRbMporHCIT tRSnRACt €ri a

and viruses, and cancer cells in vivo, the cancer cells can be destructed

and somehbupuspisige. Thispletq the rudesniras XK cplopepre-iniscipdiidtanisg silenti-asla hi s i s

so, t he saRR 1| BRHRLEP? |Odr ¥bdRMIARP Y pRe RERQT thtAhidddaRldpy WRfe RIGAIGE €1 NS as

wel | .
15  these GM1-injected nude mice. We found that the efficacy of therapies was essentially lost in

GM-1 injected mice (Figure 13). Even worse, such GM1 injected nude mice showed more severe
tumors (in black)-bearing burden in lung, liver, adrenal, testis, and bone than un-injected ones,
indicating that innate immune system is important in our antibody therapy. NK cells have been
- demonstrated to have a role in human hematopoietic stem cell graft rejection’?, removal of NK
R 20 - cells may result in abolishment of graft rejection of NK cell activities, leading tumor engraftment
"more sucéessfully, therefore, GM1 injected ‘PRL-3-treated’ mice were worsé than GM1-un-

injected ‘PRL-3-untreated’ mice in terms of tumor growth.

Example 34. Results (Section E2): B-cells may be important in mediating the therapeutic
effects of PRL-3 antibodies |

25 Thus far, we performed the PRL-3 antibody therapies in T-cell deficient nude mice. To
address if B lymphocytes are critical in our antibody therapy model, we next performed antibody

therapies in Severe Combined Immunodeficiency (scid) mice, which lack functional lymphocytes



Exanpl e 36. Results (Section E2): IVIS |live imagi ng-based worki ng nodel s
In our animal nodel systens, we found that anti body therapies were

i nef f ect iwe 2af1e6923- days post cancer cells injection, soggegeirngiunat the
first 3-day may be sufficient for cancer cell engraftnent in new tissues.
Using IVIS systemto track sites of metastatic tunmors through | abel ed
20ant.i body-antigen binding, we herein proposed two working nodels (Figure
11B). a. Treated mce. 1. at early stages, cancer cells were in clusters,
timely introduction of the antlbodleq ?ould somehow capt ure

anti gen-specific cancer cells in the C|rculatory, or in the lynphatic
systemtogether with the help of |ynphocytes (such as B, and NK cells) via
innate i mune systemto destroy and renove these cancer cells. 2. Escaped
cancer cells will be able to arrive at new organs 25for inplantations;
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prom sing t her apeutl c agent lverse SOCI a
medlan life-span (~17 days). The mechanism is mdependent of antibody species, as similar

results were obtained using mouse or chimeric PRL-3 antibodies (Figure 10B, a-d). Collectively,

the results from these genetic mouse models suggest that PRL-3 antibody efficacy against

metastatic tumor formation is dependent on host B-cell but not T cells. We suggest that other than
20 antibody production, B-cell may have additional function to secrete unknown factor(s) that could

- facilitate the actions of antibodies. Indeed, our preliminary data shows that B-cells may secrete

faétors that could facilitate antibody uptake by the cancer cells. We observed a substantial

increase in the internalization of antibody in PRL-3 positive FO cells when the assay was

performed in presence of culture supernatant from human B cells. Parallel, PRL-3 null F10 cells

25  were unable to harbor any antibody either in presence of the B cell conditioned media or in

presence of live B cells (data not shown).



cancer netastases. W hope to start with our effort on a few | ethal

mal i gnanci es (such as lung cancer and AM.) that often relapse wthin short
ti mef ranewo 28imem28hese cancers are aggressive, therape®RCISGeifo®oe4d9 ar e
easily observed and the outcones between treated and untreated patients can
be clearly defined. Especially, leukemc cells are easily accessible and
are in direct contact 20with anti bodies in the circulating system The
termnal patients suffering fromthese aggressive cancers are nore |ikely
to be recruited into clinical trials. pefully, success in these exanples
may nake an inpact on targeting other intracellular oncoproteins wth

anti body therapies, which is an inportant area of translational research
and will provide a viable alternative treatnment to cancer patients. 25The
nmol ecul ar mechani sn(s) behind these unconventional findings presented here
remai-ns eExmple 35.Rksulss (Sedtiondl2y: FRIL-B@ntigands insigaifizdnt aﬁ:mlerceﬂtshn;face
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together with the help of lymphocytes (such as B, and NK cells) via innate immune system to
destroy and remove these cancer cells. 2. Escaped cancer cells will be able to arrive at new organs
25  for implantations; therefore, the constant delivery of the antibody to the circulation is important to
| unplug these incipient tumors and prevent them from further development, destructing and
clearing them from the host immune system. 3. The incipient tumors in ‘treated mice’ have no

chance to develop tumors fully and therefore were in open-stages exposed to immune system. In



25tunors fornmed by these PRL-3 negative cells. Furthernore, we previouslyl6
had shown that PRL- 1 mAb specifically blocks PRL-1 (but not PRL-3)

met ast at iwotanmss923whi | e PRL-3 mAb specifically bl ocks PRIS&2¢100004a9t

PRL-1) metastatic tunors though PRL-1 and PRL-3 share very high honology in
protein sequence. These results inply that PRL anti body therapy is highly
specific to its antigen and does not involve cross-reactivity with other
non- speC|f|c cell surface WD 2011/065923PCT/ S&010/ 000449 105 proteins. 2.
NK cells in 'innate imune systemn ar 8, involved in the therapy. To
understand if innate i mune systen1|s |nvolved in the antibody therapy, we
intravenously injected GVML anti body via tail vein into nude mce to deplete
NK cells, which are a type of cytotoxic |ynphocytes that constitute a
maj or conponent of the innate inmune system In the absence of NK cells, we
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| eadi ng | ynphocyte to renove these cancer cells. Alternatively, 1n vivo,
cancer celapdedare under hypoxic stress and serum depri vation, condi tions
that arrest cells at Gl and Go phases25. It is possible that these
condi t i onExaraple Go.UNiscussdre@edionfE2)nt r acel | ul ar antigens for the antibody to
20recogni ze. |If so, other intracellular oncoproteins nay also encounter the
simlar situatpgngis bl g/ulétéh%%m&%u&@rrpesbﬁmm ey S ROBLAE bl QLT body
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achi eved t
- cancer and AML) that often relapse within short timeframes. Since these cancers are aggressive,

therapeutic effects are easily observed and the outcomes betweenltreated and untreated patients
“can be clearly defined. Especially, leukemic cells are easily accessible and are in direct contact
.20 - with antibodies in the circulating system. The terminal patients suffering from these aggressive
| : cancers are more likely to be recruited into clinical trials. Hopefully, success' in these examples
| may make an impact on targeting other intracellular oncoproteins with antibody therapies, which
is an important area of translational research and will provide a viable alternative treatment to

cancer patients.

25 The molecular mechanism(s) behind these unconventional findings presented here
remains elusive and is actively being investigated. Currently, understanding how antibody
“destroys tumors in vivo is still a ‘dark box’ to us. Similarly, it has been more than two decades to

aim at understanding the mechanism(s) of the well-know anti-HER2/neu antibody therapy,



therapeutic effect only in nude mce but not in scid mce. The ngjor

di fferences between nude 25 and scid mce are that nudes are T-cel

defi ci entwohwtl/dessze functional 1gM anti bodi es and B cel lpeT/S6hoto®osiad ds have
no functional adaptive inmune systemincluding B-, T-cells, and |IgM and

ot her- anti bodi es. Both nudes and scids have intact innate i mMmune system
including NK cell and conplenent activity, but wth positive responses
seen only in the nude (but not in scid) mce, indicate that mature B cells
(but not T cell), and possi bly IgNtsq ﬁntantlbodies, are inportant. As WO
2011/.065923PCT/ SG2010/ 000449 106 the g ti bodi es were exogenously introduced
into-mce, the requirenment of B-cells for anti- nmetastatic PRL-3 anti body
activity is hypothesized that an alternative role for B-cell in the

anti body response, possibly via secretion of unidentified factor(s) that
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If we can achieve simlar |ife span extension in trea patients to that
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studies to reality, we anticipate that a few injections of chimeric

ant i body MeusgeF 9h1@|eqlq PRI aptibody frgatment is tightly correlated with PRL-3 expression status of

the cancer cells. If the metastatic property of cancer cells was not due to PRL-3 overexpression
(such as B16F10, H460, CT26 cells), the administration of PRL-3 mAb has no effect in blocking

25  tumors formed by these PRL-3 negative cells. Furthermore, we previously'® had shown that PRL-
1 mAb specifically blocks PRL-1 (but not PRL-3) metastatic tumors; while PRL-3 mAb
specifically blocks PRL-3 (but not PRL-1) metastatic tumors though PRL-1 and PRL-3 share very
high homology in protein sequence. These results imply that PRL antibody therapy is highly

specific to its antigen and does not involve cross-reactivity with other non-specific cell surface



WO 2011/ 065923PCT/ SG2010/ 000449 107 recurrence rate, as the PRL-3

anti bodies will clean up circulating cancer cells26 or unplugging invisible
i nci pi entwounwessaBt er surgical renoval of visible PRL-3cCassacioaveds solid
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2716- 272_2as(tgc0 g};@en, brain, and pancreas (Figure 14A). In contrast, PRL-2 is ubiquitously expressed in

most of mouse tissues (Figure 14B). As expected, PRL-2 ar{tibody therapy to PRL-2 expressing
cancers was unsuccessful (Figure 14C). The PRL-2 antibody-treated mice died 1-week earlier or
showed worse outcomes than untreated mice, which might be due to PRL-2’s ubiquitous
. 15 expression in most of mouse tissues, implicating a possibility of PRL-2 antibody may attack

normal tissues to cause this undesired side-effect. The results suggest that a good therapeutic
target should be more specifically to tumor antigen without harming host normal tissues. 6.
Antibody therapy against intracellular oncoprotein is clinically relevant. To generate a very

: “aggressive cancer model for treatment, we directly injected 1 million cancer cells into the

.‘ 20 circulation of a nude mouse; the total blood volume in nude mouse is 8% of its body weight (8%

| of ~19g = 1.5ml). The total blood volume in a man (50 kg) is around 4.7 liters. If 1 million cancer
cells were injected into ~1.5 ml blood circulation in nude mouse; which is cémparable to 3133
(4.7 liter/1.5 ml) millions cancer cells in ~ 4.7 liter blood in a man. The remarkable therapeutic
effect by starting antibody (intravenously injected into tail vein) treatment even 3 days post-

25  cancer cell injection indicates the treatment is intriguingly effective. If we can achieve similar life
span extension in treated patients to that of mouse system, it will be comparable in years in
humans in term of the total life span and the extended life expe‘ctancy. From these preclinical

studies to reality, we anticipate that a few injections of chimeric antibody is very critical to reduce
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therapy, thus realizing the full potential of these ‘magic bullets’.
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15intended to be within the scope of the clains. WO

2011/ 065923PCT/ SG2010/ 000449 112 CLAI M5 1. Use of an antibody therapy for
targeti ngwonoriaess42Bul ar oncoproteins or proteins to prePemsSGeanm®meri49
metastasis. 2. Use of an vaccine therapy conprising an oncoprotein protein
for vaccination to stinulate a host to produce its own antibodies to
prevent tunor formation. 3. Use according to Caiml, in which the
antibody therapy is an intracellular antibody therapy. 4. Use according to
Claim 2, in which the vaccine ther apy hs an intracellul ar vaccine therapy.
5. A method. of treatnment of cancer, such as netastatic cancer, in an

i ndi vi dual  suffering or 10suspect ed to be suffering fromcancer, the nethod
conprising adm nistering a therapeutically effective anount of an anti body
capabl e of binding to an intracellular oncoprotein to the individual. 6. A
met hod accor diasg t(S (E)@emREappmsaw\bﬂSz:kunﬁ Rearvatidn, be®estristiandipiiy] @ oid Gi ndi ng to

an intracgl | ul ar y being capable of crossing the
pl asnma ne %ﬁge% 01& ?#ﬁ?é?gi%ﬁg?ﬁ‘?{%%% cording to Caim5 or 6, in which

the anti body conprises a nonocl onal anti bOd]Y a chimeric antibody or a
humani sed ant i3%ody Y. 8ligemasnHoB. GaigloF dichepertoP. Alusiam. 1. Meysr. E7BumghaghiCeh t he

anti b,Ody Fémf’ ﬁpEQJ, . thnP bnﬁieﬂgmfllgr ﬂ'n'a(t. A. Klein, Systemic Spread Is an Early Step in
5 Breast Cancer. Cancer cell. 13(1), 58-68 (2008).

Examples Seetioh E3 (Example 39). Immunization of C57I§L6 Mice with VHZ and

Monitoring Tumor Development
Section E3 comprises Examp‘le 39.

: Example 39: Section E3: Immumzatlon of C57BL6 Mice with VHZ and Monitoring Tumor
10 Development

8-week-old C57BL6 mice were immunized by intraperitoneal injection with a total
volume of 200 ml Freund’s Adjuvant: 20 mg of VHZ antigen in 100 ml saline mixed with 100 ml
of complete adjuvant (Cat#77140, Pierce).

The next two immunizations were injected with a total volume of 200 ml adjuvant: 20 mg

15  of VHZ antigen in 100 ml saline mixed with 100 ml of incomplete adjuvant (Cat#77145, Pierce).

The second and third injections were administrated every 2 weeks, 100-200 ml of tail

bleed was collected in a heparin-coated capillary tube.
Plasma was prepared from blood sample and antibody titer was measured by ELISA.
The detailed steps of ELISA were described previously.

20 Mice with high titers of VHZ antibodies in their sera were selected and lateral tail vein

injected with 1x106 VHZ-expressing cancer cells.

The results are shown in Figure 15. Figure 15 shows that'mice vaccinated with VHZ
antigen can prevent VHZ-expressing tumors. Unvaccinated mice serve as a negative control in

this study.



inhibiting a biological activity of the intracellular oncoprotein, such as
protein tyrosi ne phosphatase (PTP) activity. 209. A nethod of prevention of
cancer, swohoaeseBastati c cancer, in an individual sufPeriSegowrosuspect ed
to be.suffering fromcancer, the nethod conprising admnistering a

prophyl actically effective anount of an intracellular oncoprotein, or a
variant, honol ogue, derivative or fragnment thereof to the |nd|V|duaI 10. A
met hod accordlng to any preceding claim in which the intracellular '
oncopr ot ei n does 25not conprise an eé] jlacel | ul ar domai n or a transnmenbrane
domain. WD 2011/ 065923PCT/ SG2010/ 00 449 113 11. A nethod accor di ng to any
preceding claim in which the intracellular oncoprotein conprises a
cytoplasm ¢ or:nuclear oncoprotein. 12. , A nethod according to any
precedi ng cl ai m in which the cancer is associated with or caused by
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out the invention which are obvious to those skilled in molecular biology or related fields are

" 15 intended to be within the scope of the claims.



pl asma cell neoplasm primary CNS | ynphoma, prostate cancer, rectal cancer,
respiratory system 20retinobl astoma, salivary gland cancer, skin cancer
smal | i ntwetbn@eseacer, soft tissue sarconmm, Sstonach camCesG26HONBaN
cancer, testicular cancer, thyroid cancer, urinary system cancer, uterine
sarcoma, -vagi nal cancer, vascul ar system Wil denstrom s nmacrogl obulinem a
and Wlns' tunor. 14. A nethod according to any preceding claim in which
the cancer is a nmetastatic cancer. 15. - A nethod according to any preceding
claim in which the nunber’ of netastqtgc tumour-s in 25a treated individual
is reduced by at |east 50% at | east é % at |east 70% at |east 80% or at
| east. 90% conpared to an untreated individual. WO
2011/065923PCT/ SG2010/ 000449 114. 16. An anti body capabl e of binding to an
intracel l'ul ar -oncoprotein for use in a nmethod of treatnent of cancer, such
as metast@iihmscancer, the method conprising administering a therapeutically
effective amount of the antibody capable of binding to an intracellul ar
oncopr ot el-n t dJwef pmantivpdiitherapior @racHeg Biracs|halpenc@RIote s PePrelgs EYRTeN§ F r om
cancer. &%Cﬂﬁymkg&ﬁacellular oncoprotein, or a variant, honol ogue,
derivative or fragnent thereof, for use in a nethod of prevention of
cancer, suych qﬁ ngtastali cancer, .t he met hod .co fiPiQ% adninisteﬁing a
prophyl acti cal Y57 %& 1 YL G BCER) EHPPTBIEZR ONFPFOALR POt LT BHvEBHI8R PHM S r i ant
honol oguea heketd praducy Bs Gn AntiBEATEND pteedt &diior fértatish.i ndi vi dual suffering or
suspected to be suffering fromcancer. 1018. A pharmaceutical conposition
compr | S1 09, { @)y@Reldbib#Ribitl Bin oRED & QhiRlolly nfa iis\ﬁﬂ"iﬁt%@él}ula Abggue,
derivative or fragnment” thereof or ( an ant 1 bod capabl e of binding to an
i ntracel | tkmpy.oncoprotein, together with a pharmaceutically acceptable

exci pient, diluent or carrier. 19. A nethod, antibody, intracellular

oncopr ot egn oryRhasNBEEtdIsiIal 2, GOWRICKH the ivadtind Shetdpht ey S inBREINNS vdasmrthdigd. W t h
reference to and as shown in Figures 1 to 8 of the acconpanying draw ngs.

5. A method of treatment of cancer, such as metastatic cancer, in an individual suffering or
10 suspected to be suffering from cancer, the method comprisiﬁg administering a therapeutically
effective amount of an antibody capable of binding to an intracellular oncoprotein to the

individual.

6. A method according to Claim 5, in which the antibody is capable of binding to an

intracellular oncoprotein, preferably by being capable of crossing the plasma membrane of a cell.

15 7 A method according to Claim 5 or 6, in which the antibody comprises a monoclonal

antibody, a chimeric antibody or a humanised antibody.

| 8. A method according to Claim 5, 6 or 7 in which the antibody is capable of binding to and
inhibiting a biological activity of the intracellular oncoprotein, such as protein tyrosine

phosphatase (PTP) activity.

20 9. A method of prevention of cancer, such as metastatic cancer, in an individual suffering or
suspected to be suffering from cancer, the method comprising administering a prophylactically
“effective amount of an intracellular oncoprotein, or a variant, homologue, derivative or fragment

E .thereof to the individual.

10. A method according to any preceding claim, in which the intracellular oncoprotein does

25  not comprise an extracellular domain or a transmembrane domain.
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1. A method according to any preceding claim, in which the intracellular oncoprotein

comprises a cytoplasmic or nuclear oncoprotein.

12. A method according to any preceding claim, in which the cancer is associated with or

caused by over-expression of the intracellular oncoprotein.

13. A method according to any preceding claim, in which the cancer is selected from the

~ group consisting of: ‘acute lymphocytic leukemia (ALL), acute myeloid leukemia (AML),
~ adrenocortical cancer, anal cancer,ibladder cancer, blood cancer, bone cancer, brain tumor, breast

~ cancer, cancer of the female genital system, cancer of the male genital system, central nervous

system lymphoma, cervical cancer, childhood rhabdomyosarcoma, childhood sarcoma, chronic
lymphocytic leukemia (CLL), chronic myeloid leukemia (CML), colon and rectal cancer, colon
cancer, endometrial cancer, endometrial sarcoma, esophageal cancer, eye cancer, gallbladder
cancer, gastric cancer, gastrointestinal tract cancer, hairy cell leukemia, head and neck cancer,
hepatocellular cancer, Hodgkin’s disease, hypopharyngeal cancer, Kaposi’s sarcoma, kidney
cancer, laryngeal cancer, leukemia, leukemia, liver cancer, lung‘ éancer, malignant fibrous
histiocytoma, malignant thymoma, melanoma, mesothelioma, multiple myeloma, myeloma, nasal
cavity and paranasal sinus cancer, nasopharyngeal cancer, nervous system cancer, neuroblastoma,

non-Hodgkin’s lymphoma, oral cavity cancer, oropharyngeal cancer, osteosarcoma, ovarian
2

cancer, pancreatic cancer, parathyroid cancer, penile cancer, pharyngeal cancer, pituitary tumor,

plasma cell neoplasm, primary CNS lymphoma, prostate cancer, rectal cancer, respiratory system,
retinoblastoma, salivary gland cancer, skin cancer, small intestine cancer, soft tissue sarcoma,
stomach cancer, stomach cancer, testicular cancer, thyroid cancer, urinary system cancer, uterine

sarcoma, vaginal cancer, vascular system, Waldenstrom’s macroglobulinemia and Wilms’ tumor.

~14. A method according to any preceding claim, in which the cancer is a metastatic cancer.

~15. A method according to any preceding claim, in which the number of metastatic tumours in

a treated individual is reduced by at least 50%, at least 60%, at least 70%, at least 80% or at least

90%, compared to an untreated individual.
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16.  An antibody capable of binding to an intracellular oncoprotein for use in a method of
treatment of cancer, such as metastatic cancer, the method comprising administering a
therapeutically effective amount of the antibody capable of binding to an intracellular oncoprotein

to an individual suffering or suspected to be suffering from cancer.

17. An intracellular oncoprotein, or a variant, homologue, derivative or fragment thereof, for

use in a method of prevention of cancer, such as metastatic cancer, the method comprising
“administering a prophylactically effective amount of an intracellular oncoprotein, variant,

o h'omologue, derivative or fragment thereof, to an individual suffering or suspected to be suffering

from cancer.

18. A pharmaceutical compositioﬁ comprising (a) an intracellular oncoprotein, or a variant,
homologue, derivative or fragment thereof or (b) an antibody capable of binding to an
intracellular oncoprotein, together with a pharmaceutically acceptable excipient, diluent or

carrier.

'19. A method, antibody, intracellular oncoprotein or pharmaceutical composition as '

hereinbefore described with reference to and as shown in Figures 1 to 8 of the accompanying

drawings.



