VHZ FOR DI AGNOSI S AND TREATMENT OF CANCERS FI ELD The present invention
relates to the fields of nedicine, cell biology, nolecular biology and
genet i cs.wohor/iisseenti on relates to the field of medi ci meT/Sicroganez7cul ar ,
it relates to treatnent and di agnosis of diseases such as col on cancer,
| ung cancer, squanous cell carcinoma including Iip, larynx, vulva, cervix
and penis cancer, pancreatic cancer, brain cancer, oesophageal cancer,

stomeh cancer . Bgsdgin FRARSHoskS 485 TROGEImENGL ol EARRGERSDL )Y, cancer
use. BACKGROUND VHZ is a phosphatase that shares about 28% am no acid

sequendgeLplentity wi th human PRL-PTPs. VHZ was previously reported to be

expressed in many tissues and |ocated in the cytosol and in nucleoli
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Cancer i s a serious
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chent FEReEsySkENERNERTel PYATY 671661 Progigly cangrtaiidstesticylap gancer. @ Wefl adet ect ed early
enough for inproved cancer detection and therapy. SUWARY
Accordfoxg%&ﬁOhig)Sggﬁggt of the present invention, we provide VHZ for use
in a nethod of treatnent, prophylaxis or aIIeV|at|on of a cancer in an
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cytosol and in nucleoli (Alonso et al., 2004a).

However, the role of VHZ was largely unknown; despite its conservation through
15  evolution with orthologues in frogs, fish, fly, and the Archaea. VHZ, as well as VHR, belongs
to a separate subgroup of VH1-like PTPs (Alonso et al, 2004b). VHR has been reported to

have a function in regulating cell cycle progression (Rahmouni et al., 2006).

Cancer is a serious health problem across the world. It is estimated that 7.6 million
people in the world died cf cancer in 2007. In the UK for example, cancer is responsible for
20 126,000 deaths per year. One in four people die from cancer. Known treatments for cancer
include surgery, chemotherapy and radiotherapy. Many cancers can be cured if detected early

enough.
There is a need for improved cancer detection and therapy.

SUMMARY

25 According to a 1* aspect of the present invention, we provide VHZ for use in a method
of treatment, prophylaxis or alleviation of a cancer in an individual selected from the group

consisting of: colon cancer, lung cancer, squamous cell carcinoma including lip, larynx, vulva,



There is provided, according to a 2nd aspect of the present invention, an
anti-VHZ agent for the treatnent, prophylaxis or alleviation of a cancer
sel ect ed woamoitesogr oup consi sting of: colon cancer, | uRrgTSE82@®000236UANMDUS
cell carcinoma including Iip, larynx, vulva, cervix and penis cancer,
pancreatic cancer, brain cancer, oesopghageal cancer, stomach cancer,

bl adder cancer, ki dney cancer skin cancer, ovary cancer, prostate cancer

and testicul ar cancer whi ch the anti bl e of
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I\/assachu etts anti-human VHZ anti body (catal ogue nunber AHPI
1420 AMBMSeI1828 ©r NBx 60293, Qim$eqderlqen?dddn)a,s at ktabii 307 stquehaerdentify-io at i body

(cat al o ue nunber vus Bi.ol o tleto Col d

Loy - et T i Rhzcmeeor oGl p o Rtk SPuiE vz mbbosBies B a8h™ Nov e
Bi ol Oglpﬁﬂdl&e ankibbdy gé&f’ate@&ﬁaﬁl{sﬁﬁRLMP@@IETWQEﬂ( EaRapbRIifg tockaninb agid! at | ng VHZ
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Col or ad6 provi accor aspec present
i nyent i@32288 IdeSpﬁlOInodSéeﬂﬂé |W®h&1g¢@nmA)$mlbbnheﬁl-himﬂm\&hZ:agrhwdp consi sting

of : col on cancer, |lu cancer us c car i noj ding |ip,
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human VHZ antibody (catalogue number XW-7857, ProSci Incorporated, Poway, California,
USA), rabbit anti-human VHZ antibody (catalogue number F4560 and D9840-66A, United

States Biological, Swempscott, Massachusetts, USA), chicken anti-human VHZ antibody

20  (catalogue number D9840-66, United States Biological, Swampscott, Massachusetts, USA),
rabbit anti-human VHZ antibody (catalogue number AHP1142, AdB Serotec, Oxford, United
Kingdom), rabbit anti-human VHZ antibody (catalogue number NB110-40452, Novus
Biologicals, Littleton, Colorado, USA), chicken anti-human VHZ antibody (catalogue number
NB100-75328, Novus Biologicals, Littleton, Colorado, USA), or is capable of downregulating

25  VHZ by RNA interference, such as comprising a Small Interfering RNA (siRNA), Short
Hairpin RNA (shRNA), or Chimera RNAi such as a DUSP23 Pre-design Chimera RNAi
(catalogue number H00054935-R01, Novus Biologicals, Littleton, Colorado, USA).

We provide, according to a 3" aspect of the present invention, a kit for detecting a
cancer selected from the group consisting of: colon cancer, lung cancer, squamous cell
30 carcinoma including lip, larynx, vulva, cervix and penis cancer, pancreatic cancer, brain

cancer, oesophageal cancer, stomach cancer, bladder cancer, kidney cancer, skin cancer, ovary



cancer, oesophageal cancer, stomach cancer, bl adder cancer, kidney cancer,
skin cancer, ovarycancer, prostate cancer and testicular cancer in an

i ndi vi duavoan1osusspepti bility of the individual to such acrsceer/o@mri sing
means for detection of VHZ expression in the individual or a sanple taken
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cancer an ovaf canc state cancer cell and a testl cul ar
cancer peephylaxiswer alfeviatich oﬁhplcarmeng detecting nodul ation (preferably
up-regul ation) of expression, anpunt or activity of VHZ in the cell,
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such a sequence, or whi ch the method conprises detecting a VHZ
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and prefer abl risin | st ca adi n
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cancer neethdd a(moi’dllﬁg’lB)(a):zﬂjme,rln odli¢h tha nsdthad compeses detecting a VHZ nucleic acid,
such as by means of a probe comprising at least a portion of a nucleic acid having a sequence
20 shown as GenBank accession number NM_017823 or NP_060293 or a sequence having at
least 90% sequence identity to such a sequence, or in which the method comprises detecting a
VHZ polypeptide, such as by means of an anti-VHZ antibody set out in Claim 2, and
preferably comprising histological grading, such as by using the Elston-Ellis modified Scarff,
Bloom, Richardson grading system (Nottingham Grading System (NGS)); (c) a method of
25  determining the proliferative state of a cancer cell selected from the group consisting of: a
colon cancer cell, a lung cancer cell, a squamous cell carcinoma cell including lip, larynx,
vulva, cervix and penis cancer, a pancreatic cancer cell, a brain cancer cell, an oesophageal
cancer cell, a stomach cancer cell, a bladder cancer cell, a kidney cancer cell, a skin cancer
cell, an ovary cancer cell, a prostate cancer cell and a testicular cancer cell, or determining the

30 likelihood that the cancer cell will become invasive or aggressive, the method comprising

detecting modulation of expression, amount or activity of VHZ in the cell; (d) a method of



cell, an ovary cancer cell, a prostate cancer cell and a testicular cancer
cell, or determning the |ikelihood that the cancer cell wll becone
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of VHZ ip the cell, for exanple by exposing the cell to an si RNA, shRNA or
Chi mer @ aspect of the invention.

20 . We provide, according to a 5™ aspect of the present invention, a method of
manipulating a colon cancer cell, a lung cancer cell, a squamous cell carcinoma cell including
lip, larynx, vulva, cervix and penis cancer, a pancreatic cancer cell, a brain cancer cell, an
oesophageal cancer cell, a stomach cancer cell, a bladder cancer cell, a kidney cancer cell, a
skin cancer cell, an ovary cancer cell, a prostate cancer cell and a testicular cancer cell: (a) the

25  method comprising modulating (preferably down-regulating) the expression, amount or
activity of VHZ in the cell, for example by exposing the cell to an siRNA, shRNA or Chimera
RNAI capable of specifically binding to VHZ, or by exposing the cell to an anti-VHZ
antibody set out in Claim 2, preferably such that the cancer cell becomes non-cancerous or the
invasive or metastatic cancer cell becomes non-invasive or non-metastatic as a result of the

30  manipulation; or (b) the method comprising the steps of: (a) detecting increased VHZ

expression, amount or activity in a cell; and (b) reducing the level of VHZ in the cell.



RNAI capabl e of specifically binding to VHZ, or by exposing the cell to an
anti-VHZ anti body set out in Caim?2, preferably such that the cancer cell
beconmes mwo-20mMaeso6eus or the invasive or netastatic caneem/sGebdy/obecenes
non-invasi ve or non-netastatic as a result of the mani pulation; or (b) the
met hod conprising the steps of: (a) de§ecting increased VHZ expression,
anount or activity in a cell; and (b) reducing the level of VHZ in the

cell.The present invention,.ing4s 6t t id t hod | ect ed
From the or cill Reesial Bregoina b agspsct-BoRGE: bl ey R B M e ©
capabl gogfistigt 0y alnRetBodbEdRRIRYRE Athéleculé BipaBRIITOMERTRIE $HAY contacting a

VHZ pol ypeptide or a sequence having at | east 90% sequence identity thereto
with a podypdptds, cheretbed FemprisingleersaatingiangH dipetypeptiders asgavangahevingplecul e

bi nds t,0 VHZ pol ypeptide or seguenc ' I . 900¢ e
ot 1 1% Rdr g REe KRB LOTe R T I elsbde Ao BB GG RES

met Bod @AdEAt ShdleulObihasiol thg VRIZ Sd1l pepitidd oBscgaaitbediat/ grmleastifi0eo saguentet ect i ng
el evated or reduced expression, anmount or_ activity of VHZ in or of the

cel | ; (idgntdy Herdiesdbba methedof adantifyng arpiogdulates of WHZ shemeiod cAmPriFeg: mont

pr _Ophylc%ﬁ{aétil?éa &l ﬁr}{h bRt ndIGRANCHI RRC flé ERVAEPT? felfcATRPRsGORST Sting
of : colon carfter, lung cancer, squanous ce carcinoma I ncluding lip,

| ar ynx,anviiny &g, actieity bk VaiZdinpe oif theaelic@) a npetinel efddéntifyiag e enqledmlasuntabrfoer

oesophageal cancer,  stomach cancer,. bl adder. cancer, ki dney cancer . skin
cancer ,tg%%%tyleefa REophy layis 98 allevaation e cangey selgeted Tgpithe §£\9P@ye°ip ASISYNE Mot hod

conpr i Solth Gat&! Mhpcittet, sqRanttRFen 3hRin¥RIARHLEInE SipARrABOMIISH, RfviRAAAJONI St
of VHZ or a sequence having at |east 90% sequence identity thereto,
pr ef er gishis caycesxposieatic eancern biaitneancemn pesophageakraaceystopacky¢rnsen Bladder a4 cel |

i YHZ I tide i d ' 1 i i
ob ecoranves e Bl batRer, Bl Lo SrbGHELAMGP ald el MR L RE
i dent i faféth@d din i @dter@iniap i BgeumididateohoRcMEDs 01 aganidequ@nagdnisauf WHZadr | east

90% sequence identity thereto, the nethod conprising administering a
candi datsanpicebaTiae pbleast SA% %?ﬁvenéﬁédea@fyefgﬁﬁ% ﬁgef%vﬁ@@’r?é(rexpﬂ%n%ﬁ eandidads i i ¢ s

i nq%easrﬁgleﬁﬂ% %Sf(’?&sﬁ?’ﬁmi@&sé & )@?&% aqu@fi)Bigg)%tYdGQB oY 10 §&e@nifé N

aspéct 0 rese nvention, thére 1S provided a nolecule, agonist or
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nol ecul®® qgﬁﬁ‘éb?ré‘néﬁgoﬂ’ﬁﬁ?ﬁagy F[Zg",r ASGEYFISS ﬁﬁ‘g% 9&8@‘1 PQ(}{/‘? Sﬁ&‘fentcﬁ é‘i'evg§é§rt§%r§fjf’0n of
a VHZ figk niéﬁf’od'cﬁnﬁpﬁ@in? R8RALNRBng R NbR O t6hh B¥indl heDd@émEamger, such
as an anti-peptide anti body generated agai nst o

whether the animal exhibits increased or decreased expression, amount or activity of VHZ.

20 In a 7™ aspect of the present invention, there is provided a molecule, agonist or

antagonist of a VHZ polypeptide identified by a method or use as set out above.

According to an 8™ aspect of the present invention, we provide a molecule capable of
modulating, such as down-regulating, the expression of a VHZ for use in the treatment,
prophylaxis or alleviation of cancer, such as an anti-peptide antibody generated against

25 RRLRPGSIETYEQEK corresponding to amino acid residues (126-140) of human VHZ.

We provide, according to a 9" aspect of the invention, an antibody capable of binding
to an VHZ polypeptide, in which the antibody is capable of binding to an epitope bound by
antibody 209, or a variant, homologue, derivative or fragment thereof, in which the antibody
preferably: (a) is capable of binding to an epitope on a VHZ polypeptide bound by antibody

30  209; (b) comprises an anti-VHZ antibody capable of binding to an epitope being a sequence
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ACCOFdIHBF 3th aspect of the present invention, we provide a nethod of
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of :15col on cakecar 1% aspert @ﬁﬂmenvengqm,amm@vuklal nuckeicaaid pemprisihgial seqyendep,
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fragment thereof which is capable of encoding a polypeptide having VHZ binding activity.

We provide, according to a 12™ aspect of the invention, there is provided a cell
comprising or transformed with a nucleic acid sequence as set out above or a descendent of

20  suchacell.

According to a 13™ aspect of the present invention, we provide a method of
determining whether a tumour of a cancer selected from the group consisting of: colon cancer,
lung cancer, squamous cell carcinoma including lip, larynx, vulva, cervix and penis cancer,
pancreatic cancer, brain cancer, oesophageal cancer, stomach cancer, bladder cancer, kidney

25  cancer, skin cancer, ovary cancer, prostate cancer and testicular cancer in an individual is, or
is likely to be, an invasive or metastatic tumour, the method comprising detecting modulation

of expression, amount or activity of VHZ in a tumour cell of the individual.

There is provided, according to a 14™ aspect of the present invention, a method of

treatment, prophylaxis or alleviation or diagnosis of a cancer selected from the group



pancreatic cancer, brain cancer, oesophageal cancer, stomach cancer,

bl adder cancer, kidney cancer, skin cancer, ovary cancer, prostate cancer
and testiwolaro/meseeer in an individual is, or is |ikelyPCo/Soeoooanozravasi ve
or netastatic tunour, the nmethod conprising: detecting nodul ati on of
expression, anmount or activity of VHZ 4n a tunour cell of the individual.
There is provided, according to a 14th aspect of the present invention, a
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susge pt danbdrl Bééoﬁlihgﬁétl%ﬁnébr CAdYafdh dafcé@bladdbr Chrbed kidiey REAGAGKIScadterddvary
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evr a e ect eg I’% m

treatne pro%rophy axi's of of a cancer e group
consi stéffgpaksion;anpuancaneerity bfWgiZcianaetl of sguadividnatel | car ci noma i ncl udi ng
lip, larynx, vulva cervi x and penrs cancer, pancreatic cancer, brain
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skin cancer cancer dlar cancer

i ndisvi Ckstabhylmcoxrmtebﬁdoﬁ ofrp E:alﬁjeflgaldﬁé(f&dimmlgs gredpr tadsisning of: cmqmrmserpmng
amount or activity of VHZ in a ceII of t he i ndi vi dual nd adm ni stering an

appr opryaaed. sqvemaps celkepetingrsa icluding Unalpryayertva. eg Ve |PﬁHiS\F%‘if&l based on
the ag a%éﬁeh%@@eﬁ%@r ﬁraur %ﬁw 4/8Bphagk ﬁcaﬁb&gaeﬁlhal% rcagmaaua @hed NAlRS of
urt her t t he

t her ap y assessi ng size of the tumour, or
the ly nqmlnce*rosien sdrege ovany chndeln, progibte camder ynd egtetulteg canser imarcimdbiidizd.ithe
method comprising detecting modulation of expression, amount or activity of VHZ in a cell of
20 the individual and administering an appropriate therapy, such as an anti-VHZ agent, to the

individual based on the aggressiveness of the tumour.

The diagnosis, prognosis or choice of therapy may be further determined by assessing
the size of the tumour, or the lymph node stage, or both, optionally together or in combination
with other risk factors, preferably in which the diagnosis, prognosis or choice of therapy is

25  further determined by assessing the oestrogen receptor (ER) status of the tumour.

The practice of the present invention will employ, unless otherwise indicated,
conventional tcchniques of chemistry, molecular biology, microbiology, recombinant DNA
and 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,

30 and T. Maniatis, 1989, Molecular Cloning: A Laboratory Manual, Second Edition, Books 1-3,
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choice of therapy is further determ ned by assessing the oestrogen receptor
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Fi gur e b RefeAflilgndbesk efResipry, Reagenie:angdePibasRefrrnrodaols fardserpt fiigdBench,

centro nd throughout .t ' ' fdist0r pnepce showed
exg(jen , e@ﬁim? %Owggggﬁiﬁ%%?&%gg%@ngW% g(raeden I's transfected
i nto NRK9691636.3. Bach efxihbdel deferal terBRgEh@tinindueporbted by referate.ons (a). A
predom nant |ocalization of VHZ is the centrosone, where it colocalizes

BRIEF DESCRIPTION OF THE FIGURES

Figure 1A and Figure 1B are figures showing that exogenous VHZ localizes in the
centrosome and throughout the cytoplasm. Indirect immunofluorescence showed exogenous

20  VHZ in the centrosome.

Figure 1A. VHZ-EGFP (green) is transfected into NRK cells, and exhibits a range of
subcellular locations (a). A predominant localization of VHZ is the centrosome, where it co-
localizes with the centrosomal marker-pericentrin in red (b). To-pro-3 iodide is used to

visualize nuclei in blue (b). Merged images showed that VHZ-EGFP (green) co-localized with

25  pericentrin (c). Bar, 20 pm.

Figure 1B. VHZ-EGFP is transfected into NRK cells and is visualized in cells at
various cell cycle stages: Interphase (a), Prophase (b), Metaphase (c), and Telophase (d).
Pericentrin is shown in red (a’-d’), and nuclei are shown with To-pro-3 iodide in blue (a’-d’).

The images are merged as shown (a”-d”). Bar, 10 um.



with the centrosomal marker-pericentrin in red (b). To-pro-3 iodide is used
to visualize nuclei in blue (b). Merged i nages showed that VHZ- EGFP (green)
co- | ocal iweaowitibsoperi centrin (c). Bar, 20 mm Fi gure | BCTNEZ0@GH276 S
transfected into NRK cells and is visualized in cells at various cell cycle
stages: Interphase (a), Prophase (b), ovwetaphase (c), and Tel ophase (d).
Pericentrinis shown in red (a'-d ), and nuclei are shown with To-pro-3

i odide in blue ‘-d' ). The inmages ar.e nerge sho Y-dt)- .Bar, 10
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| ocal i zesirdsBmkR8d BRYyicpiaEe and the cytoplasm Figure 2A. Endogenous VHZ is
visualized in NRK (a-c, bar, 10 nm and MCF-1 QA (d-f, bar, 20 nm cells by
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hagg pr ql.gidrdd/r osi ne phosphatase activity and is involved in cell cycle
regul ation Figure 3A. W test each protein (0.675 piconoles) for its PTPase
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15 Figure 3A, Figure 3B and Figure 3Care figures showing that VHZ has protein tyrosine

phosphatase activity and is involved in cell cycle regulation

Figure 3A. We test each protein (0.675 picomoles) for its PTPase activity. The PTPase
activity of VHZ is completely abolished by adding 10 uM sodium orthovanadate (VHZ-
GST+Vanadate) in the reaction or by point mutation of Cys 95 to Ser [VHZ (C9585)-GST)]

20 Figure 3B. a. Three total cell lysates are derived from MCF-7 cells expressing VHZ-
EGFP, VHZ(C95S)-EGFP, or EGFP vector. The protein expression levels are analyzed by
western blot with anti-EGFP antibody. GAPDH is used as protein loading control. b. DNA
content is measured by BrdU incorporation and FACS analysis. APC-BrdU incorporation to

the newly synthesized DNA (R1 corresponds to the amount of red fluorescence).

25 Figure 3C. NRK cells that stably expressed the same three expression constructs
showed that VHZ could reduce G1 but increase S populations. The resulting histogram
consists of three populations (in %): M1:G1 phase, M2: S phase and M3: G2/M phase. The
graph showed typical results obtained for a proliferating cell population when the DNA

content of its individual cells is determined by FACS analysis.



content is measured by BrdU incorporation and FACS anal ysis. APC-BrduU

i ncorporation to the newy synthesi zed DNA (R corresponds to the anount of
red fl uorwecemmaysosFi gure 3C. NRK cells that stably expressedomhersane

t hree expression constructs showed that VHZ could reduce @ but increase S
popul ations. The resulting histogram ¢gnsi sts of three populations (in %:
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4B ar e MepYrefs show ng that VHZ enhances GI /'S transition in MCF-7 cells
Figure 4A. MCF-7 cells expressing EGFP vector, VHZ(C95S)-EG-P or VHZ- EGFP

are anal yzed.for sev Iecules are | I cle
control . gfgé‘r%ﬁé M%rfa %I\E&P elxéfeﬁsullg 4VeCighy ég(ééﬁ%‘? é%%ﬁy?r%glz (thg%er 780,
Ser 795 a%a@%@%lsgv&él mélbAiEBhABre hvBVeRPS GQ/STMQchleS:OﬁﬂQWIhé& ard prstrate
how the VHZ m ght coordinate with these nolecules in G /S phase transition.

Fi ghir e VB1/Gip hiidk458daliiel phasghorylatd atiSer80gerd8S ambPsrid//Bhlt over expressed
VHZ protein is distributed in the centrosome or in the cytoplasm of

epi thel i al ngﬂ%ﬁé 4B8A! ipPo Sdo@ecﬁ%@el% 8% BANEKIaSIRTPHRVHE HipRd doBrdinated and
paraffin-e ded breéast cancer sanples are assessed for VHZ protein

expr es siithrtheseingpleailésAn Gl phase srapsition | ocal i ze to the centrosone of cells
in breast cancer by indirect double imunofluorescence | abeling on the sane
tissue sect e YKIZpf ghide b folleshEWE thAGIIZHsRH VTR
centrosone T%ﬁras mglﬁ%’aﬁ%’% the whi f% aersr ovx/neg ds. nggglg?: shows t he

mer ged praweig esdistribnetdbn t}Bauentrbs(aﬁmm 1Ftlmny£01:58m G‘K/ﬁpltbdrreé dwnor oeds segameons  of
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by st alagyeggd\ﬂ,rt‘m{@ p’goteﬂ,l@(mdggb@nm di ne chronopgen (brown) Simlar
centrosomal | abeling patterns of VHZ (a) and g-tubulin |ocalization (b) are

i ndi cated by.the arrows are derived from
two adj acen ‘%‘é‘b?‘? ?g& i fFeDdo F%C(%/ fé’t}ﬁ%f’e"gﬁ%g%e gg?(ééld 17 hreﬁgrfép%ergy to c'
(magni {{ &R QbR RuidhtofedédnbElabeMBsIBE shmetisaRGe&AVWHZapameys a to c,
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15 ¢ shows the merged images a and b. Bar: 100pum.

Figure 5B. Two consecutive sections of breast cancer samples are processed for
immunohisochemical labeling to detect VHZ and y-tubulin, respectively. The positive signals
are detected by stainiﬂg with 3,3’-diaminobenzidine chromogen (brown). Similar centrosomal
labeling patterns of VHZ (a) and y-tubulin localization (b) are indicated by the black arrows.

20  Overview images (a’, b’) are derived from two adjacent sections. Three rectangular areas
boxed in panels a’ to ¢’ (magnification x630) are further enlarged (x5) and shown in panels a
to ¢, respectively where centrosomes are indicated by black arrows. Panel ¢’ and ¢ show a

VHZ-negative sample as a control. An original overview image is shown in (Figure 8A).

Figure 5C. VHZ protein is overexpressed throughout the cytoplasm of dispersed
25  epithelia in some breast cancer samples. An original overview image is shown in (Figure 8B).
Selected sections from different breast samples are shown in overview images (a’ and b’).
Three rectangular areas boxed in the overview images (a’, b’ and ¢’ magnification x 400) are
further enlarged (x5) and shown in panels a, b and c, respectively. Panel ¢ and ¢’ is a VHZ-

negative sample shown as a control.



VHZ- negative sanple as a control. An original overviewinmge is shown in
(Figure 8A). Figure 5C. VHZ protein is overexpressed throughout the

cyt opl asmwofotveapsssed epithelia in sone breast cancer eamsiGesns/oMe7eri gi nal
overview image is shown in (Figure 8B). -Sel ected sections fromdifferent
breast sanples are shown in overview ipages (&' and b'). Three rectangul ar
areas boxed in the overvi ew i mages (a', b" and c' magnification x 400) are
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carci noma ce
tissues and cells
15 Human Multiple Tissue Arrays (Cat#7776-1) are obtained from BD Bioscience (San
Jose, CA). The arrays contain 73 mRNAs derived from 65 different human tissues and 8

human cell lines.

Figure 7A. The dot blots are probed with human VHZ cDNA that is radiolabeled with
32p_dCTP according to the manufacturer’s instructions (Cat# 1585584, Roche, Mannheim,
20  Germany). VHZ mRNA expression patterns are shown. VHZ is predominantly expressed in

the heart (spots: 4A, 4C-4H) and in many other tissues, as well as in the lung carcinoma cell

line-A549 (spot-10H).
Figure 7B. A complete map of Human Multiple Tissue Arrays.

Figure 8A and Figure 8B are figures showing that VHZ protein is overexpressed in the

25  centrosome and in the cytoplasm of breast cancers by immunohistochemistry

Figure 8A. Overexpression of VHZ protein is revealed in the centrosome of breast

cancer. Centrosomes are indicated by black arrows (magnification x 400)



Figure 7B. A conplete map of Human Multiple Tissue Arrays. Figure 8A and
Figure 8B are figures showing that VHZ protein is overexpressed in the

cent r osorwoant)/diesoshe cyt opl asm of breast cancers by i nmromso2emodsei stry
Fi gure 8A. Overexpression of VHZ protein is revealed in the centrosone of
breast cancer. Centrosones are indicated by black arrows (magnification x
400) Fi gure 8B. Overexpression of VHZ protein is found in the cytoplasm of

breast cancer cells.(nmagnificati x 200).. .Fiqgure 9A and Figure 9B are
figures sho&n‘gﬂ@e gha‘?g?f’?’%?‘f”f&’t“i OJJr}P[gfz pF‘é?)‘Bi“f foé‘ﬁg “hﬁ"ﬁ§§t°8%15m Bht3%65di es
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cells. MCF-7.total cell | te Ls pre-incubated with 2 VHZ: GST (| ane 1).
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i ndi cabgglvier gsipdiB. The VHZ mAbs can be used for ECL (A), IF (B) and IHC
(Figure 5). Figure 10 is a figure show ng that by wound-heal i ng assay,
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| ower B_&YFeqXQ)eSE"éjnVH _%yﬁ@@gshbﬁﬁglﬁ _?h%@?95§é%’§’ﬁ€ﬁ¥“%?le&|@@ protein
expr es ghutfod NifPpBABEPLroSEcRRMEE A IckNeahrddRE VHZ displayed enhanced
rhigratory property than MCF10A cells expressing VHZ(C95S) by wound-healing assay. The
15  clear differences in cell migration at the beginning (Ohr upper panels) and at the end point (8

hr lower panels) can be observed.

Figure 11. By wound-healing assay, MCF10A cells expressing VHZ are seen to
display enhanced migfatory property compared to MCF10A cells expressing VHZ(C95S). We
express VHZ and VHZ(C95S) in MCF10A cells (5 x 10%) via retrovirus-mediated

20  transduction using pBABEpuro vector. MCF10A cells expressing VHZ display enhanced
migratory property compared to MCF10A cells expressing VHZ(C95S) by wound-healing
assay. The clear differences in cell migration at the beginning (Ohr upper panels) and at the

end point (8 hr lower panels) can be observed.

Figure 12 shows assessment of VHZ protein expression in formalin-fixed and paraffin-
25  embedded human multiple cancer samples. VHZ protein is revealed by staining with VHZ
specific mouse monoclonal antibody using Dako EnVisionTM System with DAB chromogen

(in brown colour).



human mul ti pl e cancer sanples. VHZ protein is revealed by staining with VHZ
speci fi ¢ nouse nonocl onal anti body using Dako EnVi si onTM System wi t h DAB
chr onngerwQiz2n10riesm col our). Figure 13A is a di agram out IPCWiSGZoMvIwe0276
construction steps of VHZ #209 chineric anti body. Figure 13B shows the
sequence of the variable heavy chain t§ VFIZ #209 chinmeric antibody. Figure
13C shows the sequence of the variable [ight chain of VHZ #209 chineric
anti body. F I chineric
ant i body. FF%&%E é%ﬁg\shﬁg{g@ﬁ@ \r%g%g‘lr%glﬁ#g% S&varﬁ%o%d;orﬁégééjence usi ng
VHZ #28&itwkdiymeri c anti body on NRK (ATCC- CRL- 6509) expressed EGFP- VHZ.
Figure 14B shows results from Wstern bl ot anal ysis using VHZ #209 chineric

e, ario KT et o ik LR R s P Y BB M08 IRGEE 2% roc

HTB- 22ntitvdg. human br east cancer cell Ilne, HCTlI 16 (CCL-247) is a human
col orect al carci noma cell 1ine; I\/DCK (ATCC(r) CCL-34(tm) is Canine Kidney
celd line; 221 huma cta noma cel |
e, | AToC: PR AR Sbuec el VERB RR G PL VBRI GRERET Dl o
we conﬁmftjasugzhat HCTI 16 col on cancer ceII I|ne is VHZ positive conparing
with MDCK cell line. 1x1 06 HCTlI 16 cancer cells are inj ected into the

circulation.of n ce vig the tail vei ut.e 15B. Either PBS
(unt r eat ed) Fﬁncﬁéf%rql%grw PYPELERS uis@gr{/c}ﬁ? #?@?’?}H{ng tfl??dtyall vein
starting the first treatnent on day 3; followed by two adm nistrations
weekly. ExpEiguneltA plerwsossults Tom innﬁreatrﬁmmlmﬂsbascteinn@usﬁﬂg Vel 20%ri | 2009

bottom t.\W0 anl st b- il ENCE LI STINGS SEQ I D
NO 1 s @@cﬂ?@ﬂ%ﬁ@‘%m 9@3 eé%%ﬁ?ﬁg nal specificity
phosphat ase 23 (DUSP23), nmRNA. SEQ ID NO 2 shows the sequence of NP_060293
duH) specif thimﬂwl%simﬂsa‘eaﬂ‘e fiddn PWratem blapaehgsls usiiEQ/HZ #X09 cBirsdrans t he
Sequencrﬁlb%lzly \({rlj%everal cell lines: HeLa (ATCC CCL2) is a cervix cancer cell line; CHO-K1

(ATCC CCL61) is a Chinese hamster ovary cell line; MCF-7 (ATCC HTB-22) is a human

breast cancer cell line, HCT116 (CCL-247) is a human colorectal carcinoma cell line; MDCK

(4TCC® CCL-34™) is Canine Kidney cell line; and DLD-1 (CCL-221) is a human colorectal

15 adenocarcinoma cell line. ATCC: American Type Culture Collection.

Figure 15A. By western blot we confirm that HCT116 colon cancer cell line is VHZ
positive comparing with MDCK cell line. 1x10° HCT116 cancer cells are injected into the

circulation of nude mice via the tail vein on day 1.

Figure 15B. Either PBS (untreated) or chimeric mAb (treated) is administrated into tail
20  vein starting the first treatment on day 3; followed by two administrations weekly. Experiment
periods: Top two animals starting 11 Feb-2 April 2009 bottom two animals starting 11 Feb-13

April 2009.

SEQUENCE LISTINGS

SEQ ID NO: 1 shows the sequence of NM_017823 Homo sapiens dual specificity
25  phosphatase 23 (DUSP23), mRNA. SEQ ID NO: 2 shows the sequence of NP_060293 dual
specificity phosphatase 23 [Homo sapiens]. SEQ ID NO: 3 shows the sequence of VHZ
peptide corresponding to amino acid residues (126-140) of human VHZ. SEQ ID NO: 4 shows

SUBSTITUTE SHEET (RULE 26)



pepti de corresponding to amno acid residues (126-140) of human VHZ. SEQ I D
NGO 4 showst he sequence of Heavy Chain of Variable Region of 209. SEQ ID
NO 5 showe 20twissequence of Light Chain of Variabl e Regipam/seRo@090270ETAI LED
DESCRI PTI ON The present invention is based on the denonstration, for the
first tinme, that VHZ phosphatase plays4a role in colon cancer, |ung cancer,
squanous cell carcinoma including lip, larynx, vulva, cervix and penis

B R L

cancer, ney cancer, cancer, rostate

cancer ofDight €hdin@fVakiableRegion of389] s the smal | est known active
protein-tyrosi ne phosphatase (only 16 kDa) and bel ongs to the group of

snmal | a%cink) gk{uslVHl -rel ated dual specific phosphatases. The gene
encpdix%L©¥§Lﬁ§i¥§%§¥8§ on human chronosome 1g23.1 and consists of only two
codi ng exo n%‘h% }%Esgﬁ ifVentioft Wfhsed ﬁ thd d@fn%ﬁmgw& tHe! fﬂgt‘htuﬁg (evidz42-53. VHZ

shows distinc e Shosp atase activity toward p-nitrophenyl phosphate, as
wel § aphesphgiageaiihy emlcmriolinvangerpluag phwet, squsnas call dashosphocluting dipl ne
residues. Furthernore, VHZ can dephosphoryl ate p44ERKI but, not Q38 and
054 SAPIBEE VHIA\FF YIS ANAPEHS BATEET, RGBS ARIICe, bipl3| CapsrarResophageal cancer,

279( 34 ARl Bantdy, 'blal\éﬁexs&mf\ér'f RidheyddhcdiS siaa SafdeAloRGryahber GHoQBteC@n&B and | UNG

cancer, squanous cell carcinoma’including I'ip, larynx, vulva, cervix and
peni s tahadar,capegrcreati ¢ cancer, brain cancer, oesophageal cancer, stonach
cancer, bl adder cancer, kidney cancer, skin cancer, ovary cancer, prostate

cancer and i : T, i i is found
o5 145 ( YITslsyhe fhalfROERRE RS prddiRl SHHRE BRb Bgtlie WK RTRDDIA' D o

caher btlosgsue thagmoup of siadll ¥3cqitis v Voil-stpiechdusd sprsific phosphatases, Thancer

ti ssue sanpl es, 1 (33.3%, of ncreas c r tissue s s, 1/,40

(17" sogeerding VA Babcs Ll b Fah BEGSinS BB ald 0 S BRI n bR o1
ti ssueegaIRWaSet 2P/ Adb4( Bh J B cle CEIOBRIBaIRICRN-33. ssue sanpl es, 2/6 (33.3%
of bl adder cancer tissue sanples, 2/1 1 (18.1% of kidney cancer tissue

sanpl es, 2/ . 3% ,.0f skin cancer tjssue sapples, . 2/ 33.3% of oevary
cancer tiss &5‘% g}?ﬁ@éjés,tmg?l%e Eh%sgﬂ%%e 38{‘“'%? @%ﬁ-ngg?p@gpyqtp g %‘ﬁ]@t% 4hpfes and
2/ 6 (33s Sopeptide’ %Bht%in%’%‘ﬂﬁfs Hd-558nSAHINHRSpHYCBRIoRine Gkl ducyHurtRYmbR, used as
a marker for detection o co?on cancer, Iung cancer,

15  VHZ can dephosphorylate p44ERK1 but not p38 and p54SAPKbeta in vitro (Alonso et al

(2004). J Biol Chem. 20;279(34):35768-74).

We show that VHZ is associated with colon cancer, lung cancer, squamous cell
carcinoma including lip, larynx, vulva, cervix and penis cancer, pancreatic cancer, brain
cancer, oesophageal cancer, stomach cancer, bladder cancer, kidney cancer, skin cancer, ovary

20  cancer, prostate cancer and testicular cancer cells.

Overexpression of VHZ protein is found in 25/143 (17.5%) of colon cancer tissue
samples, 20/82 (24.0%) of lung cancer tissue samples, 22/63 (35.0%) of squamous cell
carcinoma cancer tissue samples, 17/51 (33.3%) of pancreas cancer tissue samples, 7/40
(17.5%) of brain cancer tissue samples, 4/12 (33.3%) of esophagus cancer tissue samples, 5/14

25  (35.7%) of stomach cancer tissue samples, 2/6 (33.3%) of bladder cancer tissue samples, 2/11
(18.1%) of kidney cancer tissue samples, 2/6 (33.3%) of skin cancer tissue samples, 2/6
(33.3%) of ovary cancer tissue samples, 3/8 ( 37.5%) of prostate cancer tissue samples and 2/6

(33.3%) of testis cancer tissue samples.



squanous cell carcinoma including lip, larynx, vulva, cervix and penis
cancer, pancreatic cancer, brain cancer, oesophageal cancer, stomach
cancer, bwveddavoiesmacer, ki dney cancer, skin cancer, ovaPgTS&Re©0002I60St at e
cancer or testicular cancer. The |level of VHZ expression may be used as an
i ndi cator of col on cancer, |ung cancefs squanous cell carcinoma including
lip, larynx, vulva, cervix and penis cancer, pancreatic cancer, brain

cancer, oesgphagea er, .stomach cance b] adder . cancer, Kkjdney cancer
skin cancer %CBQ/g}‘S,gllyc 3?!5% rn}ayﬁﬁo‘g%@?sea E‘Qﬂ‘?é fdr éiﬁ{?c?%ré?ﬁ C@E?Ib?ang%rh g ,cynfcr? T
parti cuh@mas BNl stmbha in@G&ne $ip] MB/NRY vl %éﬂv%@a&ﬁ;ﬁ&@can&'é’t?;f)drﬁ@ﬁc of VHZ

expression may al so be used as an indicator of |ikelihood of such a cancer.
W t hercatfasr,&rain esicgs opsmphagaah eansen Stogiagh sanses biaddenqaneer kidney cancep Figh

cancer, |un vcanc%gcrdr rgg{g{mcgﬁce? %k {esﬁ\&g&i:cgﬂ&? Ttﬂ:clgyg io@ﬂ’l—@e#r@sr%%ae})é ul va,

cerviXCIﬁﬁnpe s cancer, Sancrea I'C cancer, brain cancer, 0eso I
canser be stcReh igdicaer of doladdacerc Ring esincek isquayosaelt earcirmkanincladmgdip, ovar y
cancer, prostate cancer and testicul ar, cancer. W furtherlgéovide nmet hods

of di ades. yubideedu 8Be PERS 6IICEH PUGEAtISANYRErRIER BPCSTQESAPHASFRISENGST: ¢ he
net ast %hﬁ)(;ﬁ tacEr, bPdd E&f’ﬂdﬂ?}t tdRerOfkih :EE&%L oQ%rgsdgéﬁgbr?pl‘éﬁQ&%ranceTlaﬁd

met hods nay conprise analysis of” protein evel's
i Munokéstitwehmnteat inypartpquldRdAnétestatics aggresyive dyynvasivsicancehybr i di sati on). Such
di agnostic and detection nethods are described in further detail bel ow

Usi ng indir }Jél'égi“@ﬁ ' linfi2hBr SHRAEMROYS o PRK
endogenous 3ﬁék%ro e|ngquggﬁgggﬁ?fgﬁt?28¥%%ﬂ€gﬁ?@osgne In add?tionato its
cylopl asmder. Wt gHerdfbratprovide Awanetbodsgif djaghbls omdetdation o€ d calonzamer Kang f or
detection of centrosgnmal .structures. denonstrate tﬁ9t VHZ regul at es

cel | - c§RIcEn AR Sl Gargingmadaeiuding lipe lapm. Yulya, Gepgx aid RIS ERE T he @ - S

phase thalsdticicacer, Wail QARG ! dcdbshal B taée lstomdhRafdedblafdeV tificeg Ridneput es t o
cancer devel opment. FACS anal ysis of BrdU-|abeled MCF-7 cells engineered to

expr es sange skmaianesr e3vanheance-prastateganeertand estieplar eanser: e farthepravigdhase

transition. Anal ogous result.s from FACS. I stably
excpr os s oEaBRR S R-bu b B A P AR Bvehi oFft Hekilitls 21 S0 &
t 015 PRA&S of s @nibition\of tigdelfRgecHI cdndér. Thehearids gha$ coaprsahnabyrss of
Accordi ngly, we provide for nethods of_ treatment aqr prophy]axis. of an

i ndi vi atRieinderetsdeigngmmusrhistochemisEnLI RNAdRs IS #odw, m§ljﬁ§ﬁ%@$8&’é’m~

car ci ne(ey, Hl'agﬁdéﬂb B8d bétetidndh¥R¥ds are described in further detail below.

Using indirect immunofluorescence, we show that both exogenous and endogenous
VHZ proteins are localized in the centrosome in addition to its cytoplasmic distribution.

20 Accordingly, VHZ may be used as a marker for detection of centrosomal structures.

We demonstrate that VHZ regulates cell-cycle progression and that it has the capacity
to enhance the G1-S phase transition. We demonstrate that over-expression of VHZ
contributes to cancer development. FACS analysis of BrdU-labeled MCF-7 cells engineered
to express VHZ indicates that VHZ is able to accelerate the G1 to S phase transition.

25  Analogous results from FACS analyses of NRK cells that stably express the same three
expression constructs shows that VHZ accelerates G1 to S phase transition by reducing G1 but

increasing S populations.

Accordingly, we provide for methods of treatment or prophylaxis of an individual
suffering from colon cancer, lung cancer, squamous cell carcinoma including lip, larynx,

30 vulva, cervix and penis cancer, pancreatic cancer, brain cancer, oesophageal cancer, stomach



vul va, cervix and penis cancer, pancreatic cancer, brain cancer,
oesophageal cancer, stonmachcancer, bl adder cancer, kidney cancer, skin
cancer, owerylooansver, prostate cancer or testicul ar can®em/SGRe®t0002a6i on of
VHZ | evels to those in normal tissue may al so be used as a neans of
restoring normal function of such celig. W therefore provide for the use
of VHZ nucl eic acids and pol ypeptides for the treatnent of cancers,

i ncl udi n cancer,. |l ung can

ey Aot Pl RRRS Kb el IGh el SR e ier o AR SRS ok S bggrg or
oesop h@ﬂﬁ:@} Re8ioffion of VHE IR els 36 fHRdke irPhRAHAPIissGE Hae falsolbe BEY asLameats, ofSKi n
cancer, ovary cancer, prostate cancer and testicul ar cancer. CQur methods

may be rqsgmgfrmrmalr@a@tmmf sueh gallspWyithsrptoroprovideder the psq @ﬁ/\éHZ\i@Ck?m Ve
furthe h (F cﬁv ?1de§) for Ehheetre%?rﬁént%ff ?\{'F%rs' H’lcﬁﬁﬁ éHl&Q afng Hﬁlg Qﬁn&? Ag05ho &P I on
cancer, EI ancer, Ssquanous Cl no | nc‘f I N nx vul va,

ceryix canehrpmama nﬁ‘oalli’tﬁﬂg lip,daryax eaﬂva; cehcard, pelnrsa:iance(rmlmelreatmmpﬂj bg&ml
cancer, stonach cancer, bl adder canc ki dne ncer, skin cancer, ovary
cancer CansFhSesaphagesheasicers fgMagh cancer. giadé%rn@éf’ L lflgPeyeg?Qﬁ‘Hl’ $KIp GROEET-\P¥a¥anc e r.
Cell s Qéld%far Aguthed BREr aﬁfﬁ%ﬁﬁﬁlap Ban¥E O il ds ndsy He' Lﬁé&'ﬁﬁ,treﬁfngéfﬂ or and

or gani sns é nprising these nay be used as nodel S col on cancer, |ung
cancer propyylarisud carelet ociavasiveormacérncl udi ng i p, Iarynx vul va, cervix and
peni s cancer, pancreatic cancer, brain cancer, oesophageal cancer, stomach
cancer, bl agge @ﬁngr%(ll’de £, 4R€ Mse‘f J0CRZ m%&e‘%%lfﬁg T6E£Arug SNkt ESBR ShnceRr OSt at €
cancer and test|cu cancer in screens anti-cancer agents.

OvEl ex pmgsanaen, souatabiss detl dh‘Ed?no?na:mlclushrrgdqs deynbowolhvagedrakiaod peihis p@ker, pI and

upregul ation. of Cd As a result n accu | ati on of hor

(hact Panst iy Shuier P Sar G Ries ] Sy, SO samred Hues Beget kg

| MTUNORARLE, iskigh Ahder, @J&%S&Hﬂ@e%g@ﬁiafé GndéHanB eskiieslar &Rks fdi‘)éﬂﬁlﬁ%l‘éhﬂ@aswe
catal ytical'ly inactive are inmpaired in the above VHZ-nedi at ed

event scaricadiGsHs owey- amhundenesmemrcgo‘é}{& asWelk gtiliysues hegsphanderganismpvi ty .

Mut at f.th tal yt t
pro?e:gng?%gg g%W%§ ﬁg%§3e%%ﬁkg§b£g§?€?§§£€%ﬁ§%§h§ﬁé 3?@? bﬁgeslg 3sed,
this sbavindmhandladiag lipOlafyakevulvf caryx Midpeigaaoaepancreatic dadvgr, drathiZ pr ot ei n

or a VHZ nuclei¢ acid and any frag nen%pﬂvariant Honnlo ue, .derivative,
var i anfanchke CEWP! ageﬁ‘lac%‘%rpétf’maé%c%ﬂr Rladder qanerr, lGAngy ANSETeSkiR SAIGCHOYAN t hi s

docu ma@éncelf, %Eos%@%c@r arldesticular cancer or in screens for anti-cancer agents.

Overexpression of VHZ in MCF-7 cells causes downregulation of p21Cip1 and
upregulation of Cdk4. As a result, an accumulation of phosphorylated (inactivated)
20 fetinoblastoma protein (Rb) is observed as assessed by immunoblotting with phospho-specific
antibodies. Cells expressing catalytically inactive VHZ (C95S) are impaired in the above
VHZ-mediated events, indicating that these properties require phosphatase activity.

Mutation of the catalytic cysteine residue (C95S) in VHZ abolishes its protein tyrosine
phosphatase (PTP) activity.

25 Where the term “VHZ” is used, this should be taken to refer to any VHZ sequence,
including a VHZ protein or a VHZ nucleic acid and any fragment, variant homologue,

derivative, variant thereof.

The properties and activities of VHZ are described in this document, for example, in

the references.



the references. VHZ POLYPEPTI DES The met hods and conpositions described here
make use of VHZ pol ypepti des, which are described in detail below VHZ is
al so knowvoas10DWeeRr3, MOSP, LDP-3, DUSP25, FLJ20442 andPRPISG200909@242. 1 As
used here, the term"VHZ pol ypeptide" is intended to refer to a sequence
havi ng GenBank Accessi on nunmber NP_069293.2, NP 081001.1, XP 341 157.1, XP
Od 170819.1, XP OO 170835.1, XP_545747.2, NP_001076078.1, NPJ)A O

1371.1 2@5{83859 1. NP 001034709. 1, XPJXU480730. 1, XPJ)A 117253.1 or XP
oa 117 poI ypeptide" may conprise or consist of a human VHZ

pol ypept dn{)l"lh%uceqload% crll Cord §8’slilt? d‘l% éiegc?’\f)' @9&%%{@%&9 8{ szjrgcﬁ%tlggso %v%l?’ch( SEQ ID

NO 2). eV AT a7 errvatives ereo sonme or all of

t hese ratﬁde@@ﬂieddﬁ!aetaﬂfbemk\so i ncluded. VHZ pol ypeptides may be used for a
variety of neans, for exanple, admi nistration to an individual suffering

Sauamous ceMP T RdPUS H Yo RE I QUFAR VA e D EREE

cangser jopanxieati c cancer, brain cancer, oesophageal cancer, stomach
cancer, bl adder cancer ki dney cancer, skin cancer, ovary cancer, prostate

cancer or t trc ncer‘ r the treat n her | so be
used for JEB gec?le r}%ﬁgol@;pep&{ Eén d%tﬁtfsf%éuc%seé@g%"gg%@ﬁc VHZ

bi ndi ng}eﬁgem Accdsﬁloﬂﬁﬁﬁxbgmﬁr%oam B; NHZ)mm bonpemﬁmmparmdwer] bed in
further detail below. The expression of VHZ po peg des % be detected
ar1doNBn7%4A

for di ¥dh88170835.4eXBcI45317 -85 NBAHHEY 6078, pHY _ppl: 1 2dr, |ung
cancer S gAY § ekb (ﬁﬁﬁﬁb‘fWXP“%bPﬁ'ﬁ% D 66)’1’?‘725&‘1” va, cervix and

peni s cancer, pancteatic cancer, cancer, cesophageal cancer, stomach
cancer, bladder cancer, ki dney cancer skin cancer, ovary cancer, prostate

cah@er and #¢ YHZ@prpemirc anay mmpssE pheqisistel a haman Y HZopdlygertidpsheiacr
protein c ty h oth b tid
bonds. T RBE binb A0 Qo B o W QB HIIRG: o e Pholypont Laer -

refers to both short chains, commonly referred to as peptides,
ol i gopept i délomslogyies g@mcandemvmversdm@rf of gAYy 1seme s ﬁﬁpérheye PAYRINUEES t 0 as

protein ealsli?)qlngl;agg&l des may contain

VHZ polypeptides may be used for a variety of means, for example, administration to

15  anindividual suffering from, or suspected to be suffering from, colon cancer, lung cancer,
squamous cell carcinoma including lip, larynx, vulva, cervix and penis cancer, pancreatic
cancer, brain cancef, oesophageal cancer, stomach cancer, bladder cancer, kidney cancer, skin
cancer, ovary cancer, prostate cancer or testicular cancer, for the treatment thereof. They may
also be used for production or screening of anti-VHZ agents such as specific VHZ binding

20  agents, in particular, anti-VHZ antibodies. These are described in further detail below. The
expression of VHZ polypeptides may be detected for diagnosis or detection of cancer, in
particular colon cancer, lung cancer, squamous cell carcinoma including lip, larynx, vulva,
cervix and penis cancer, pancreatic cancer, brain cancer, oesophageal cancer, stomach cancer,

bladder cancer, kidney cancer, skin cancer, ovary cancer, prostate cancer and testicular cancer.

25 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.



am no acids other than the 20 gene-encoded am no aci ds. " Pol ypepti des”
i ncl ude am no acid sequences nodified either by natural processes, such as
post - t rarsbabioanedoé pr ocessi ng, or by chem cal nodifi cat ipom/sGeatvneaes whi ch
are well known in the art. Such nodifications are well described in basic
texts and in nore detail ed nonographsjgas well as in a volum nous research
literature. Modifications can occur anyvx/nere in a pol ypeptide, including
the pepti de“ ckb e,am no acj d side-chai d t he car boxyl
termni. P’Pepgge%plﬂ? ads apug &° a%eq‘(“ﬂ’é:%g'ﬁ@ f{ééﬁb %fbyrﬁ?gﬁ gf I;}g?el%(g)ens may be
prese nTsudhrhstﬂéﬁ-t%ﬁﬁﬁlt@ﬁal\p@édébé’iﬁg @28y eBémikhl medificalonabdtRiqued vx&ucgi ate vell
pol ypegal de. Also, gi ven pol ypeptide may contain many ty
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branche ol'ypepti rom posttranslation natur
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acetylation, acylation, ADP-rjb | ati on, coval ent att chrrent of
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nucl eoyedsgm%ror @H&h@gavégg& s dedev¥ai glve%,msgmh%ry pebiRC ARNA gﬁfen%oiypﬁbﬁ’deor

l'ipid rivative nt attachnent of phosphotl dyl i nosi t ol
cr 0ss- immaicogtaircypehy waes afimodifisatlons.de bond f ornati on, denet hyl at | on,
formati on of coval ent cross-inks, formation of cysti ne, formation of

| ut -l , h
¢ glr, g'gt Poﬁmﬁggﬂ%@{({% g bg'i):ra RITRs £RERIPYY ﬁlﬁ&ﬂuﬁﬂat dn Xrﬁpt%q' g{ya'[y% cyéfd, anchor

|nat|on met hyl'ation, nyris ati on,
oxl@at iwath,or mlﬂtoaol)r;mﬂnng) Ichhs,Sbrmg:he@ hmlskmmheﬂ&yclmpolme@nWmaDrﬁsuh

racem atlon enolat sulfatio tra i.tion of
am no SﬁB"nﬁ B?‘é H’&ﬂ‘iesfigs %ﬁ‘&%@‘? mefle S%{‘r’il&enﬁﬁ?%ﬁ?‘i &g(’t%f@cﬁg(’?ee f or
| nst anﬁﬁ:’lu(f) ra%tﬁla'ﬂ%n ac?laﬁHﬁtAﬂDP—rﬁi&leB@érﬁﬁHﬁd’artloRr&ﬁﬁreh! tach@dgt dfdlavin]. E.
Crei ght on, Freeman and Conpany, New York, 1993 and Wld, F.

Post t r aowdlent atsarhiment of 2hemamdiety, @amlem@ttaqdén@yseﬁe nydeotidedr mpgleptids s, pgs.

1 12 Post t t | C. Joh
szt BV aleR A REno Al 2 by AL R GrboRpieh S B - O0HEON
mods f i ghéspaosdydindsit) yostigking coictigdtivngdisullide-bofhvyimmatior(, ﬁ@ﬂ@t)hy]h&ﬁn,GZG 646

and Rattan et alL, "Protein Synt hesi s: Posttransl ational I\/bdlflcatlons and
Agi ng" | formationeheialsat crosu sy, fopnatipg. (éfYSt’ﬂ?ef"t“é‘F‘W?n'%ﬁ‘P M i ncl udes t he

G Voot i e e e
a iodination, methylation, myristoylation, oxidation, proteolytic processing, phosphorylation,
prenylation, racemiZét_ion, selenoylation, sulfation, transfer-RNA mediated addition of amino
20  acids to proteins such as arginylation, and ubiquitination. See, for instance, Proteins -
Structure and Molecular Properties, 2nd Ed., T. E. Creighton, W. H. Freeman and Company,
New York, 1993 and Wold, F., Posttransiational Protein Modifications: Perspectives and
Prospécts, 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

25  nonprotein cofactors”, Meth Enzymol (1990) 182:626-646 and Rattan et al., “Protein
Synthesis: Posttranslational Modifications and Aging”, Ann NY 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

30  inducing neutralising antibodies in vivo.



T-cell epitope. The peptide nmay be i munogenic in vivo. The peptide may be
capabl e of inducing neutralising antibodies in vivo.As applied to VHZ, the
resul t antwarmmmie’dsd sequence may have one or nore acti PCTIS€200990@16 as

bi ol ogi cal activities in common with a VHZ pol ypeptide, for exanple a human
VHZ pol ypeptide. For exanple, a VHZ hpgol ogue may have an increased
expression |level in colon cancer, lung cancer, squanous cell carcinona

i ncluding Hp, |arynx, | ya, cervix.and.peni s cance pancreati c cancer,
br ai n canc_e|"\,S @BQ%BWa%]\'e[IZt t\ﬁﬁé??élg?‘}t aPENRE S?;Oé'ﬁﬁ“éerr,na%f’%?’&f’é]lc Cdler, ki dney
cancer a¢iitils, SRMCRbiol OYid4acE ARSI coRIAST WitB aOANZ ﬁbly@é‘ﬁiide?ﬁir legathple acancer
cells conparéd to nornmal cells. In particular, the term "honol ogue" covers

i dent i thymap MHZ pelypentide oF ertexampler @ harpolpgucmpy Rays B\inefieagd eRBrepsaty| t ant

am no aci d. sequence has VHZ activity. M/th.r se ce . ddentity
(i.e. ?Vﬁf PV SACE h e SRS r’ggu%{?&%/sé: gﬁcgnfﬁ%%%agﬁgﬁdglg hi)f eas tgu I%'g’% such as
at beasbrvBbifd enisitadserapancRAafit c4Heh, beunieaeer, bephaded] cahbat stonayh bencad, | east

95% such as at |east 98% sequence identity. These terns, al So enconpass
pol ypepladderscanedti Kidnet Ganaetaliin GANSET QAR FAREFT RTESIAIE|CaNGEE AR IesURUlaNfanedr t he

VHZ n i i . “' ’t n H t "
UGk ng%tkéa ﬁ%gﬁﬁ%]&%gs.\gg%&cﬁﬁf,glé@@ﬁﬁ hSmBRGEet QvbREderd) Witht Y or

"bi ol ogi ca Ivit pepti such as VHZ, these terns are

i nt endeskpta to ethwture and/oe fimetia plovalingy thp ngssitadtagiioahcifl seqencmhas fVINAZ,
including.sim.lar activities or |. oved..activjties qr ese activities

w th dahuts NilHraeet inasieciie HentPRuerSmin b otk Fireds SR PE bl & ana

| MYNOGERLS 7394, sWdH 4588 1€akt 84K subk AR &QSt F0% SetfiRnécidemity] Bifere A¥agl bemt hods of
assayi ng and quantifying these activities, are known in the art, and are

descri et 95%o.cuckans atdeastAhér seqpence identitio d hiaserfermsaso encamppis, PodyreRtides
activi td'erel\§edr@(%'m LASLSES 1 AN R %Fe a elig%r?atl%ﬁl% Bpﬁtef\ﬁllk gﬁ%l&g:acﬁysgﬁgén%ée
0 a Ivity, protern

activity, protein tyrosine phosphatase ac
tyrosi ne/ seri ne/threoni ne phosphatase activity and protein amno acid

dephosphor y Véhdre referdsesaiy snade o thed'aetivalpt iov i‘biplogical ectivitpival @ poly peptide suctand

o) - 21 SHE- s MRty ot e Bl bt of Bl SUBAIOR R NI,

G her Yidludied MinelRt hélRstioddé improvadadivitia o kiegeleividanwitaddeyasedand fragment s
are also of use in the nethods and conpositions described here. The terns

"var i anndesirablg gisiesgfgets, Alsg dnglydedageantigenic ppd yranpoganic Jeiiviiies gh V- vz
Examples of such activities, and methods of assaying and quantifying these activities, are

known in the art, and are described in detail elsewhere in this document.

For example, such activities may include any one or more of the following: hydrolase
20 éctivity, protein tyrosine phosphatase activity, protein tyrosine/serine/threonine phosphatase
activity and protein amino acid dephosphorylation. Assays for these activities are known in
the art, and are for example described in Wu et al (2004), Int J Biochem Cell Biol.
36(8):1542-53 and Alonso et al (2004). J Biol Chem. 20;279(34):35768-74.

Other VHZ Polypeptides

25 VHZ variants, homologues, derivatives and fragments are also of use in the methods

and compositions described here.

The terms “variant”, “homologue”, “derivative” or “fragment” in relation to VHZ
include any substitution of, variation of, modification of, replacement of, deletion of or

addition of one (or more) amino acid from or to a sequence. Unless the context admits



i nclude any substitution of, variation of, nodification of, replacenent of,
del etion of or addition of one (or nore) amno acid fromor to a sequence.
Unl ess t hwocorwmastosadm t sot herwi se, references to "VHZ" pcmsiGad®®00286 er ences
to such variants, honol ogues, derivatives and fragnents of VHZ. As used
herein a "deletion" is defined as a change in either nucleotide or am no
aci d sequence in which one or nore nucl eotides or am no acid residues,

respectively, are absgen . used herein an "insertiqn" or "addi.tion" is
ot cAGuSESlTaReT Gocviid sl REcEhds Rush JREEMMomeMae Sl |
t he addhd rapmeits@p¥HA. nore nucl eotides or ami no acid residues,

respectively, as conpared to the naturally occurring substance. As used

herein "substitutjon' results, fr t he repl acenent of .0 or nore .

el eot | des Asrusihheging EtELG i e 4 FRRRE BT e Mot e R aBiccacia

r especkiyiRhde in\HiclP ohd/ Rl dRS1eBRdiRs aiReatiMRERIUBR Yespba e ufe dbsbm! | ons,
insertions or substitutions of amno acid residues which produce a silent
chahge Asriged bergintan; ‘insgrtioni o i‘sldationy iethat chaingsin amyoleetide of aminpuasit e.

Del i berate am no, aci d St it utian ] d fo slpilarity
T pot STEYR bR B ReBIaEhihs YA TR S R uchholibS oG afla gl
anphi padspe&iveBt bg eomparéd® the aatdils .ocb@ting xabspinee. Awgat iheely“substitgieh”anm no
acids include aspartic acid and gl utam.c ,%ci d; positjively,. qu;arged am no
aci ds sty frem the replacgmanipfpng o rorg perleatidahoramigs agids Ry difiHehtged pol ar
head 958&19&&%@\6'} iy 'dsafesﬁlééﬁ(/él hilicity values include |eucine,

i sol euci ne, valine, glycine, alanine, asparagine, glutamnine, serine,

t hr eoni ne, phenyl al anj ne, and tyrosine. Consgqu\syat ive substitutions may be
mad@, for eXdWoPelypertidesinndpseiabidiers mpy alspdpvrplelotiansdnstioRs A the sane

bl ock i he. . : ' A ' i y be
substi ¢ o iBEEAMEALTRERG Wieh BRAATEslchEthapflc MIErS N e RCHERT

het er okqgeaisntamino acidisequeacg Eretibsratet anping acid ysubstitgtions Maydrermmadesonghe

C-term nus, .such.as the N-termnus. .Heterol us sequences may. incl ude
SequenBasS PhATIAADJR PO, Shige-ce NP NGFeRTOBIE By JPAr Rl IY: AVeEn as

| eader ;gpaiRNERIurelE RS RLIAGRUP oSSAHPIS AsediBY¥lyathafkel AalitHIRigiAbRAS €S t hat

i ncrease the i munogenicity of the VHZ polypeptide and/or which facilitate

i déht i himatic and ardglutaotic acid apnsityelypeharged @atinocids inclide Bsinepagtargiaime; Anot her
het er ol ogous seguence t hat b ed i . pol i b ce such as
pol yhi g?‘?ﬁ‘inﬁlé) %qqécvﬁlﬁ}rgv B@e@%ﬁg %ea@fﬁrguﬁ%ﬁg1n§ﬁf‘%ﬁpdﬂ ﬁé"ﬁ%ﬁ%@ﬁ%ﬁﬁgf at | east
10 am Rglude leucine, isoleucine, valine, glycine, alanine, asparagine, glutamine, serine, threonine,

phenylalanine, and tyrosine.

Conservative substitutions may be made, for example according to the table below.
20  Amino acids in the same block in the second column and in the same line in the third column

may be substituted for each other:

ALIPHATIC Non-polar GAP

ILV

Polar - uncharged CSTM

NQ
Polar - charged DE

KR

AROMATIC HFWY




acids, such as at least 17 am no acids but fewer than 50 am no aci ds may be
enpl oyed. The VHZ pol ypeptides nmay be in the formof the "mature" protein
or nmay bewe 2pavidiessb a | arger protein such as a fusion pPOTSGR009000276 of t en
advant ageous to include an additional am no acid sequence which contains
secretory or | eader sequences, pro-segpences, sequences which aid in
purification such as nmultiple histidine residues, or an additional sequence

f tabil i i nbi nant duct i VHZ pol tid d i bed
hor e are. aciH BYRBRIGS RER T BE B iR P opt e SRR Pl s,
Howev enyt thh oy teifdihudlos € - Aniias Subly asstie N hubEdderoltzoigsdqaentes eiagSnoiedd

known to skilled persons such as solid phase synthesis. Such pol ypeptides
may al Sequsacesithal atfeet inga puesitapelplatnsptain targghing tenplp pelepder spqpeneesext r act i on

and purjfication. FEx . ' r o - ”»

a1 ut ot HHEBR R ol BENES picRle el RARR TS G Hicity of he

t r apscVHIR polgpeptidetant/at whivhdadihtansile@ifitatiog @ikaadtvsi ande putificatioy odltlso be
convenient to include a proteolytic cleavag% site betreen t he fusion

pr ot ei RolyReRtss- Anpihqrhstepplopeisiiequegaeiiabmay be HiedisaPolygming 2 Feaveeq  of
fusion ' HRNG \ferfhjdall 2 POl Bi | §8x 1eh5e1 0 AinBN
prot ei 39{11}30%/5%8@1%%}5 whi @Ehg%{gg)@%\g?erﬁﬁagéf’ tkglsﬁﬂlﬁlg}téi&gﬁnof trt1ee protein of

i nt er eatids eqcteacat leabhE7 Mkinopoldg hepiemde thand abdno acids mapbe amployedy i sol at ed
form This termis intended to refer to alteration by the hand of man from
t he nat ur al < ! i i“ 29 i n
nature, it r@é%@%ﬁé’l&ﬂ%‘éﬁ%ﬂﬁ%&%g‘ﬂ%\?e regﬂr}ﬁ i ?Isangéi%ﬂid%zﬁ& &gﬁg}l’ r&g% aﬁff or
botlh. Rdargexqmoteiresuch apelfysiercpretin. deis ofter hévantageows toindudeainguldgtonde

naturally present in a.living animal is . nqt "isolated,” but the sane

bol ynudmes seibseoprataricn Gontolps Sestalors opi<ider SRS BIF PRSI Saddi R L ng
mat eri glpgehofid id %lrﬁﬁtaﬁf)@ku&lta@tnﬂllﬁ e histialmatrefduesasr dnditRhan segueapkaryed
herein.It wll however be understood that the VHZ protein may be m xed with

carri esgbidity duringsieeembinpettproguctionot interfere with the intended purpose of

the protein and still be regarded as substantially isolated. A VHZ _
pol ypept i de yipy pélly péhtRies hddRciibHaedire alivahtapebisdly Rfddé By Rcotibindat fRasase it
will generally conprise the protein in a preparation in which nore than

909 f wsingkaowh tschoiguss. BRwsever thewmey alsh de prage by synthetihmegisalsiygat i on is a
V2 POLURGRL 20 Ploh L ERUN A SSERSERs ERTHALT SOl AleRIgRe ' 1o
conser v apptbegaodibell ke fititn fPRHsSor Exdmpte kOgidus extraction and purification.
Examples of fusion protein partners include glutathione-S-transferase (GST), 6xHis, GAL4
'(DNA binding and/or transcriptional activation domains) and B-galactosidase. It may also be
20 ;:onvenient to include a proteolytic cleavage site between the fusion protein partner and the
protein sequence of interest to allow removal of fusion protein sequences, such as a thrombin
cleavage site. The fusion protein may be one which does not hinder the function of the protein

of interest sequence.

The VHZ polypeptides may be in a substantially isolated form. This term is intended
25  to refer to alteration by the hand of man from the natural state. If an “isolated” composition or
substance occurs in nature, it has been changed or removed from its original environment, or
both. For example, a polynucleotide, nucleic acid or a polypeptide naturally present in a living
animal is not “isolated,” but the same polynucleotide, nucleic acid or polypeptide separated

from the coexisting materials of its natural state is “isolated”, as the term is employed herein.



regions"), and which regions vary between the different species

("heterol ogous regions"). The VHZ pol ypeptides may therefore conprise a
sequence wbi2otv/maesosesponds to at | east part of a honpl ogousGreyioor7s A
honol ogous regi on shows a hi gh degree of honol ogy between at | east two
speci es. For exanple, the honol ogous pggi on may show at |east 70% at | east
80% at |east 90% or at |least 95% identity at the amno acid | evel using

the tests descrjbed above. .Pepti de [ cQnprise a sequenc Lch

cor r esponds &‘ggﬂ‘g%qrg’ﬁélﬂger?tg&?grﬁw\gy%gpﬁ@g@ W’Wetf%rglrxéa’péﬁﬁ%%g}%g egi es as
expl ai Rgderdtd whithtWifimot Bitétdre hethaké infinided padpbiecdfithe plogeilVhid gEipbé egardey
conprise a sequence which corresponds to at |east part of a heterol ogous

r egi on as substangplly selated. ASGHSpolipspiideamanalsel bg ek substanbrky BYificddeRdR ~at

| east speci E : ' el b4 se

i ncl udtév\?ﬁ%hrr(gal%%ggﬁg & eqaggg@s]&g%tq g? g%ﬁ“??lozanp %hégg%lrng‘g@cglgﬁ ée%r%%? lrﬁf(gfat ed
vi r 8l / kashple] 9% 089 ot 98% of did prbtein inahopregaresomaisc CHAtpobtpeptigrept | des, as
wel | as variants or derivatives thereof. Thus pol ypeptides al so include

t hose encodi honol r . o | L.ng:.ani s such
e varmal o (Y ARTRR PSS e orh AR RGLIGPRT, fissibIio i el
especi atdiyndufMBdaminblacidl sepesticé aadonyervdibbarvegLdiffetentspedies (fthoanldgoos| ogues.

In the context of this docunment, a honplogous sequence is taken to include
an ani AREIGRS Y %@M@gwm{yibgtwnm{fe%sf spggyes gift%@?g%,fe%e?s 80, 70, 80
or 90% identical, such as at |east 95 or 98% identical at the amno acid

| evel , for ehanHE polypéptitles haqshier&OreooniftBe akdquendd Which20rrespdhds 3D, 135,
140, 141, 142, 143, 144, 145, 146, 147, 148 oy 149 amrf{%o aci gs With t he

s ediendessorarpofiadiomalpgoussrion fh Bermalogpusyseon shews a highiserss P! BRwaiogy

typi cal i dered.: w 1R dIE5R: i ggenge known
to be gé&%ﬁiagﬁgéé‘ggp%?%%ég{ E&f%(ﬁ@{a?egaherlg){iér tﬁa%g%gﬁ-%}églg%ﬁ?ﬁgﬁnei ghbouri ng
sequendest 80Pk; & léast W ecatdbdsy 9 ¥pderttay at thh emirmoarsd Keeliusipgtbertsisisgous

sequences from di stant| el at ed .organi sns. An_exanple.i.s the st ei ne
resi dudeseribgd aboye _é%pﬁ'gﬁ%?"hﬁ’lht%nﬁp&? gﬁeéluﬁﬁ??b‘_@ ’CEBO%%B?’P\CE tﬂ&r“r’ﬁﬁl%uﬁr ot ei n,
shown t&,ibenfas $8abdFih thhpaRfio SRABEIBS & é)aglmﬁddqa,ﬁn@m dewafliselowdi ng resi dues.
Al t hough™ honol ogy can al so be considered in terns of simlarity (i.e._ amno
aclld Alternatively, the VHZ peptide may comprise a sequence which corresponds to at I€ast part of

a heterologous region. A heterologous region shows a low degree of homology between at

least two species.

VHZ Homolog_ues

The VHZ polypeptides disclosed for use include homologous sequences obtained from
20  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 VHZ from other species including animals such as mammals (e.g.
mice, rats or rabbits), especially primates, more especially humans. More specifically,

homologues include human homologues.

25 In the context of this document, a homologous sequence is taken to include an amino
acid sequence 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 level, for example over at least 50 or 100, 110,
115, 120, 125, 130, 135, 140, 141, 142, 143, 144, 145, 146, 147, 148 or 149 amino acids with

the sequence of a relevant VHZ sequence.



resi dues having simlar chem cal properties/functions), in the context of
t he present docunent honol ogy may be expressed in terns of sequence

i dentity.wbkanmlwagipeéconpari sons can be conducted by eye, pom/sSerem/ooedal |y,
with the aid of readily avail abl e sequence conpari son prograns. These
publicly and commercially avail abl e cogputer prograns can cal culate %
identity between two or nore sequences. %identity may be cal cul ated over

contiguous sequences, i.e. one ue i s aligned.,wth the other. sequence
and each a_mﬁﬂga‘g‘_(‘f}l ’ihr‘?mﬁ%gyssglaﬂlgf‘%q%‘:%Fy(rebeecctolnf/‘dﬁ%aﬁ‘é{plerﬁsl?ﬁc{ Wq{"ﬁsg 1egions ot

corres @W%ﬂ&e@%@@n@@ bél eés_@ntidl‘ forQrbin fapatisaather thag nbﬂ-&hsﬁéﬂﬁal&feig&bbﬁﬂf@ Thi s
is called an "ungapped" alignnment. Typically, such ungapped alignnents are

per f or seaieoedsy Thisds espegiallpimpastapt whest ¢onsigeriag hemologeushgguencesio®xanpl e | ess
than 50.conti S . i 0 -1 NLS 4l '

consi s tc()i ésﬁi nﬂlt)Fer? %geé ,Org{HI%}gsl' %gl %%@g%?@nc&g{éérfgﬁésﬁ%%ef%@ ] gﬁﬁ%@ﬁg{tlmé gor &g@gﬁpl e,

in an euhderdsef thd dainas MHPD pioteinfshse tiebe esentiah €or phosphatase fumrctioelamtli on wi | |
cause the fo].lowing am no acid residues to be put out of alignnment, thus
pot ent SHITPYNGIRETESIAIEYy in a | arge reduction in % honol ogy when a gl obal
alignment is perfornmed. Consequently, nbst sequence conparison nethods are

desi gned t o AlfRAYEE Bo®ploghi@hn alkéd B vEiiderddiatteriaked similaritg Gires aérroadcidn

possi bl e insertions and de] etions w thout s)enaH i si ng ugtgul t he overal |

h_lo ol ogssl@@éIhtévmgmnsﬂqr§baewa'e§fniecgﬂ9§/gﬁ§f&ri Ayt egf_ézﬁ_gixt P t?ﬁ l:%oféq‘ae%@?h
align JPReds Qr simlarity. wever, ese
nor e ggl%og%yn&éiyyh%éé% ass?ﬂgﬁqggap Sgémaﬁ?% léis%{m?o each gap that occurs in the

alignnment so that, for the same nunber of identical am no acjds, seqguence
al ilfnment  wiHamelegy eqmpaijsensaeaniscopdicied by gfer epreg sHlbh &vithytaf aldetiness

bet wee ae =W chi ' (=3 one
o el RO ERL R SERMEIRGRosrlh IS, Bt EcRapSal
rel at i wemputer giogeasd cdnarnaldutate Exidaitay betwetn svgapmaresequeneed.| er penal ty for

each subsequent residue in the gap. This is the nost commonly used gap

scoring systgr gl I ) [Hag!
al i gnnent s vﬁ% ?2}? n%?}gg‘gﬁgaﬂ%g%) Q%IQ:Md{ﬁéTuéﬂs S%f”é’é?eghié& gﬁgg\@ﬁutg ﬁ%‘ ‘glégg%éinm ties
t o be rmth the ether Kapen@randteheh alainaukid ivahe esquenge disectly edmpdred withithg such

sof tware for sequence conpari sons. For exanple when using.th W sconsi n
Bed?f i COPEPRAGES CERRC B‘é& gﬁ@e I §RpusRge ng‘arggﬂsﬁ A S}mrfgi'hlglﬁ Cﬁﬁe%fg d
sequencgiodppedldigntent 199Raf Sucut Abp&PAInRIEh&HRE Bétformed 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
fhat, for example, in an otherwise identical pair of sequences, one insertion or deletion will
20  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 comparison methods are designed to produce optimal alignments that take into
consideration possible insertions and deletions without penalising unduly the overall
homology score. This is achieved by inserting “gaps” in the sequence alignment to try to

25  maximise local identity or similarity.

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



Cal cul ation of maxi mum % honol ogy therefore firstly requires the production
of an optinmal alignnent, taking into consideration gap penalties. A

sui t abl e worzgpuoeassopr ogr am for carryi ng out such an al i gROESG200/006286 GCG

W sconsin Bestfit package (University of Wsconsin, U S. A Devereux et al,
1984, Nucl eic Acids Research 12:387). okxanpl es of other software than can
perform sequence conparisons include, but are not limted to, the BLAST

package (.s bel, et al 1999 t.e FASTA (Al schul t al,
199g Rﬁfy 585 at chagp:a jef#ive nlE)‘ ﬁ%t&%\%ﬁ %ed% fiagapand a ﬁl Son tgolg1
Both B I f

o ubel'-p%ﬁgetlt}gfl?)g f:fdﬁs;fﬁﬁs@h@nt%ﬁddegg tﬁ7>e %zgf tTgi‘s.?li thggn@ﬂ%:gm Gcgmgzﬁtg?ﬁaaogrg% é f:;

may be systend. Hight gappghaltipewil Ouﬂﬁﬁmcggytl@lfﬁd alegm%weth ¢WErte8Phs of

identit e ali nrrent SS, LS

al | -or I%Bitﬁr%‘a“ff& fo%%l%glﬁ ghe gaPrPsﬁaltlteJS ® besca ﬁ%ﬂ sim gg?i?ei&%%gtrgﬂuneast rix

I s genghal be/usdd Hheh Disihg 36ch @ﬁﬁvaﬁ&ﬂﬁeéqdeﬁceeaﬁﬁpanamsmfsleemqmwhmuslmgas ed on

chem cal simlarity or evol uti onarg di stancgeé]#An exa ﬁ%k()f such,a matrix
b r

comonlte (6&uWisconia BepEisontkaentier PLlow) thedletpgapipe amino 39l g AST
suite %%Jy]'nggsrlgnpz fog‘?g SEAR g otplr&gernglgﬁ. general ly use either the public

def aul ues or om sy conparison table if supplied (see user
manual for further details). The public default val ues for %?‘ GC? ackage
PR R a’E

may be used,Calgulatipniaf, anaxirgem S hemelaeysherelnag Hrstly meavines disipro uch as
BLOSUMGZ %15?1? x%%%t %&Hl%m Ogdfpe[tfs?)ﬁggisgs QPR s'ﬁﬁhbl@lcbﬁqm%f‘ rog faﬁn Fot

possi bloé’tl dte o Sequence id The sof twar e
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at lea Vv Bd d Y h
W amiia-oira O gt e ERE HOARS s oR RN, (5K, OB MERELaATEASTA 00 o
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Typi calcﬁlpg, nodi fications are made that maintain the biological activity of

the se e 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
similarity score matrix is generally used that assigns scores to each pairwise comparison based

20 6n chemical similarity or evolutionary distance. An example of such a matrix commonly used
is the BLOSUMSG62 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 may be used, or in the case of other software, the default matrix, such as

25 BLOSUMSé2.

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.

The terms “variant” or “derivative” in relation to amino acid sequences includes any

30 substitution of, variation of, modification of, replacement of, deletion of or addition of one (or



Am no acid substitutions may be nade, for exanple from1, 2 or 3 to 10, 20
or 30 substitutions provided that the nodified sequence retains the

bi ol ogi cavoaotooabtoy of the unnodi fied sequence. Alter naPCTSIGRY09/000276

nodi fications may be nmade to deliberately inactivate one or nore functional
domai ns of the pol ypepti des descri bed2fhere. Am no acid substitutions may

i nclude the use of non-naturally occurring anal ogues, for exanple to

i ncrease hl oad pl.asg_a hal f-life of a thcf:ra euti(faltl admni stered
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CONPOS idthinY SutdBnGAIPAR shak actdligQsithehnfiedifit@gesice, ichtbaalibg bt legs @i
sequence of any of the VHZ polypeptides identified above. Fragnents may
conpr i sameactjvélygs thm¥HEHolmsetideset hods of identifying epitopes are well
known in the art. Fragnents will typically conprise at |east 6 am no acids,
such as at IpgR$Eptides hdPing &Rk VAL atlind Béld 8¢ ueAceadibéldsed s, bR St bf agnent s
conprising or conS|st|n% of, 5, 6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 5 19 homojogads therzof @3y bemodifed fopusedn thepgethods argipsonppsitigps desgribghhergs 36,

37, 38,. 39,,40 42, 43 45. 46 . 4. 10 53, 54, 55,
56 57:Ty81§?ll%é1?oc§é?atlgﬁ argéljladgg]?at éx%lntggl,th%éfol(%?c,al é%}vngggf t]?%s,qu%l,ce.? > 73 74
75, 76 Anfifo adidsubSitutiihs ndd, beGRadeSfor eBdmpl8IronB6, 2 8173 toSH), 269r 300, 91, 92, 93,
94, 95, 96, 97, 98, 99, 100, 105, 110, 115, 1&0. 25, 130, 135, 140, 145 or
mor e r 8ahsitnsions prowided that sheamedifieg segvenss rataing taehig lagiiy pihfer descri be
peptid IS Lo 0f & j : I:hed: Thus,
frag mﬁ@%g@@/ﬁ@t{a&ggé@fgh%%l%%g@g vgvzozfrg ?{'; ts o%&%g??gg??%gslgg‘?gaﬁﬁeuded.

Theo pept mdesfumatjortab dratine efith2 palyge@2ies dascnibed berd sAmsnecavidisubisatuienshmay and 40

amno acids jn length. Th eptide be derived froma Vi 0 eptide as
di scl oé‘é%flq%?éb%?sef‘ggloéf‘éﬂﬁ?elgp ‘Hg“ﬂf%%&ﬁe%%rﬁxﬁmgﬁit? W?S%E%’yﬁr@!la\égﬁch as
trypsi RaifA¥ed 6f Hdfetaphiicall adaRsteda pofypagtiRnt , etc may be made by

reconbi nant neans, or synt hesised synthetically.Such VHZ fragnents may be
used to genﬁ/r probes to preferentially detect VHZ expression, for
exanple, th &ﬁ%ﬁi‘fflﬁodi es generat ed agai nst such fragnents. These

anti bodi es %?flpgpthﬁstxﬂﬁéﬁr?dletr&thé%nﬂI@Qﬁlbf)éiﬁ@h'déséribe&“ﬁZre Aqwinalude usef ul in
t he nmet'hods of diagnosis and treatnent di sclosed here. VHZ and its

f r &y me fragments o thsfull dengthnsequencs ohary eicthe WA14 pelypentidgs ilentiligrbaboye

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 as at least 10, 20, 30,

50 or 100 amino acids.

Included are fragments comprising or consisting of, 5, 6, 7, 8,9, 10, 11, 12, 13, 14, 15,
20 16,17, 18,19,20,21,22,23,24,25,26,27,28,29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
41,42,43, 44, 45, 46,47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65,
66, 67, 68, 69, 70, 71, 72, 73, 74, 75,76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90,
91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145 or more

residues from a relevant VHZ amino acid sequence.

25 We further describe peptides comprising a portion of a VHZ polypeptide as described
here. Thus, fragments of VHZ and its homologues, variants or derivatives are included. The
peptides may be between 2 and 200 amino acids, such as between 4 and 40 amino acids in
length. The peptide may be derived from a VHZ polypeptide as disclosed here, for example by
digestion with a suitable enzyme, such as trypsin. Alternatively the peptide, fragment, etc may

30 be made by recombinant means, or synthesised synthetically.



reconbi nant neans. However they may al so be nade by synthetic neans using
techni ques well known to skilled persons such as solid phase synthesis. The
pr ot ei ns wayonlEeobe produced as fusion proteins, for eramsGeo®E7d in
extraction and purification. Exanples of fusion protein partners include

gl ut at hi one- S-transferase (GST), 6xHps, GAL4 (DNA bi ndi ng and/ or
transcriptional activation domains) and b-gal actosidase. It nay al so be
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dar d h I
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protein and still be regarded as substantially isolated. A VHZ variant, homologue, fragment or
derivative may also be in a substantially purified form, in which case it will generally
20  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.

The VHZ 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. 125
25  enzymes, antibodies, polynucleotides and linkers such as biotin. Labelled polypeptides may be

used in diagnostic procedures such as immunoassays to determine the amount of a polypeptide in
a sample. Polypeptides or labelled polypeptides may also be used in serological or celkmediated
immune assays for the detection of immune reactivity to said polypeptides in animals and

humans using standard protocols.



or their allelic or species variants by immunoassay. | nmmunoassay nethods
are well known in the art and will generally conprise: (a) providing a
pol ypept iwe 20mmpass08i ng an epi t ope bi ndabl e by an anti bo#t¢Tagatmsnosai d
protein; (b) incubating a biological sanple with said pol ypepti de under
conditions which allow for the formatppn of an anti body-anti gen conpl ex;
and (c) determ ni ng whet her anti body-antigen conplex conprising said

pol ypeptide | rned. .The VHZ I tides, variants. honol. .
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substances, whi ch .interf ere wi th .or. enhance the functions of the

pol ypeSPTRIsX copPrisine sgidipo “%d&rf ACI DS The nethods and conpositions
descri bed here may enpl oy, as a neans for detecting expression |evels of
VHZ, VHZ polThadi2 poiygestidey/Wariants, omidlopes diragmdils andclesivatives dissloseds wel | as

vari ants, honpl ogyes, derivatives and fragnents of an f ese. In
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di agnO%bISreﬁ%ﬁ&th%@Hes%a%mEhfgu Heefoe Infdell fafdiibn, MRMdalgSReibuneteglid or t he
nmet hods' of "treatment or prophyl axis descri bed. The terns "VHZ

poll§nudliseatei Her'gxatpiez tmuestesber redifiadgolypemtidasimiap ibe infradyeedhinie peellived

gzger ¢ %?sr}gp%?}?el deaapﬁm%{}(?rlflslw ilc)he ocl:Jcrlll(%i i ﬁlte %Qﬁi TR psd?)?pceipiiéle%ahlli}y bé ﬂﬁl)allgc%dl?x?tbh CDNA
the cell by in situ expression of the polypeptide from a recombinant expression vector (see
below). The expression vector optionally carries an inducible promoter to control the

_expression of the polypeptide.

20 The use of appropriate host cells, such as insect cells or mammalian cells, is expected
to provide for such post-translational modiﬁcatiohs (e.g. myristolation, glycosylation,
truncaﬁon, lapidation and tyrosine, serine or threonine phosphorylation) as may be needed to
confer optimal biological activity on recombinant expression products. Such cell culture
systems in which the VHZ polypeptides, variants, homologues, fragments and derivatives

25  disclosed here are expressed may be used in assay systems to identify candidate substances

which interfere with or enhance the functions of the polypeptides in the cell.

VHZ NUCLEIC ACIDS

The methods and compositions described here may employ, as a means for detecting
expression levels of VHZ, VHZ polynucleotides, VHZ nucleotides and VHZ nucleic acids, as

30  well as variants, homologues, derivatives and fragments of any of these. In addition, we



genom ¢ VHZ sequences. These terns are also intended to include a nucleic
aci d sequence capable of encoding a VHZ pol ypepti de and/or a fragnent,

deri vat i wep 2oovabssgue or variant of this. Were refereneeTiss2mamdeore a VHZ
nucleic acid, this should be taken as a reference to any nmenber of the VHZ
famly of nucleic acids. O particul apginterest are VHZ nucl ei ¢ aci ds

sel ected fromthe group consi sting of: NM 017823. 3, NM 026725. 2, XM 341
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lu gg carnenic gl aepiescaseThesc aergisraonalsd imtdndad ginkiude alrlaqalymamdqulce cervi x
I
o P RS RERST7 e Sl el G S LRI ST o,

pr ost atogtiigncer or testicular cancer, for the treatnent thereof. The
expression of VHZ nucl eic acids may be det ect ed for diagnosis or detection

"nct udi ng' 1 MEnOR EStpRRe S o o SBUF Rleie A PR ER e B LRI a8t e R cer
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cancer, skin cancer, ovary cancer pr ostate cancer and testicular cancer.
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RNA or NIAI 75700 ) nNM_ @01 §30620. 1i, KM me48w80homlﬂm1m3dm13| ngl e- and
doubl e- tr&nd?gz%x\ DNA that is a m xture of single- and doubl e-stranded
regi on 3%hd doubl e- st randed RNA, and RNA that is m xture of
si ngl e- and doubl e- stranded regi ons, hybrid nol ecul es conprising DNA and

RNA t hat na)Albzelnsluﬂgdl gresiny ane efimore offthe pudlgiphcidlstquencessbt eutak fQrded or a

m xture of sing Ie%
15 VHZ nucleic acid sequences” below.

For example, the VHZ nucleic acid may comprise a human VHZ sequence having

GenBank Accession Number NM_017823.3 (SEQ ID NO: 1).

VHZ nucleic acids may be used for a variety of means, for example, administration to
an individual suffering from, or suspected to be suffering from, colon cancer, lung cancer,

20  squamous cell carcinoma including lip, larynx, vulva, cervix and penis cancer, pancreatic
cancer, brain cancer, oesophageal cancer, stomach cancer, bladder cancer, kidney cancer, skin
cancer, ovary cancer, prostate cancer or testicular cancer, for the treatment thereof. The
expression of VHZ nucleic acids may be detected for diagnosis or detection of cancer, in
particular colon cancer, lung cancer, squamous cell carcinoma including lip, larynx, vulva,

25  cervix and penis cancer, pancreatic cancer, brain cancer, oesophageal cancer, stomach cancer,
bladder cancer, kidney cancer, skin cancer, ovary cancer, prostate cancer and testicular cancer.

VHZ nucleic acids may also be used for the expression or production of VHZ polypeptides.

“Polynucleotide” generally refers to any polyribonucleotide or

polydeoxribonucleotide, which may be unmodified RNA or DNA or modified RNA or DNA.



doubl e-stranded regions. In addition, "polynucleotide" refers to
triple-stranded regi ons conprising RNA or DNA or both RNA and DNA. The term
pol ynucl ew0i2d®/Eab®e | ncl udes DNAs or RNAs contai ni ng onecorsGaemsooddi fi ed
bases and DNAs or RNAs wi th backbones nodified for stability or for other
reasons. "Mbddified" bases include, fopgexanple, tritylated bases and

unusual bases such as inosine. A variety of nodifications has been nade to
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As used herein, the term “nucleotide sequence” refers to nucleotide sequences,
oligonucleotide sequences, polynucleotide sequences and variants, homologues, fragments and
derivatives thereof (such as portions thereof). The nucleotide sequence may be DNA or RNA

‘of genomic or synthetic or recombinant origin which may be double-stranded or single-
20 étranded whether representing the sense or antisense strand or combinations thereof. The term
nucleotide sequence may be prepared by use of recombinant DNA techniques (for example,

recombinant DNA).
The term “nucleotide sequence” may means DNA.

Other Nucleic Acids
25 We also provide nucleic acids which are fragments, homologues, variants or
derivatives of VHZ nucleic acids. The terms “variant”, “homologue”, “derivative” or
“fragment” in relation to VHZ nucleic acid include any substitution of, variation of,
modification of, replacement of, deletion of or addition of one (or more) nucleic acids from or

to the sequence of a VHZ nucleotide sequence. Unless the context admits otherwise,



structure and/or function such that the resultant nucl eoti de sequence
encodes a pol ypeptide which has VHZ activity. For exanple, a honol ogue etc
of VHZ mayohaweaiesosncr eased expression |evel in colon caotsGodownege7eancer,
squanous cell carcinoma including lip, larynx, vulva, cervix and penis
cancer, pancreatic cancer, brain cancgg, oesophageal cancer, stonach
cancer, bl adder cancer, kidney cancer, skin cancer, ovary cancer, prostate
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"var i anstquentdimmmgGerBanbracteision nambeeNM _017833a1)i bhese dermsralfol cagempsssequence
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del et i GHE VBIPHARS O BRIEEAIEE (or more) nucleic acid fromor to the
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DNA or RNA. They may be single-stranded or double-stranded. They may also be
polynucleotides which include within them synthetic or modified nucleotides. A number of
different types of modification to oligonucleotides are known in the art. These include

20 | ;nethylphosphonate and phosphorothioate backbones, addition of acridine or polylysine chains
at the 3' and/or 5' ends of the molecule. For the purposes of this document, it is to be
understood that the polynucleotides may be modified by any method available in the art. Such
modifications may be carried out in order to enhance the in vivo activity or life span of

polynucleotides of interest.

25 Where the polynucleotide is double-stranded, both strands of the duplex, either
individually or in combination, are encompassed by the methods and compositions described
here. Where the polynucleotide is single-stranded, it is to be understood that the

complementary sequence of that polynucleotide is also included.

The terms “variant”, “homologue” or “derivative” in relation to a nucleotide sequence

30 include any substitution of, variation of, modification of, replacement of, deletion of or
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default gap extension penalty is -3 for each nucleotide.

Hybridisatidn ‘
We further describe nucleotide sequences that are capable of hybridising selectively to
20  any of the sequences presented herein, or any variant, fragment or derivative thereof, or to the
complement of any of the above. Nucleotide sequénces may be at least 15 nucleotides in

length, such as at least 20, 30, 40 or 50 nucleotides in length.

The term “hybridization” as used herein shall include “the process by which a strand
of nucleic acid joins with a complementary strand through base pairing” as well as the process

25  of amplification as carried out in polymerase chain reaction technologies.

Polynucleotides capable of selectively hybridising to the nucleotide sequences
presented herein, or to their complement, may be at least 40% homologous, at least 45%
homologous, at least 50% homologous, at least 55% homologous, at least 60% homologous, at
least 65% homologous, at least 70% homologous, at least 75% homologous, at least 80%

30  homologous, at least 85% homologous, at least 90% homologous, or at least 95% homologous



70% at least 80 or 90% or at |east 95% or 98% honol ogous to the
correspondi ng nucl eoti de sequences over a region of at |east 20, such as at
| east 25 wo 28001686 | nstance at | east 40, 60 or 100 or FOTAGREMDPIOUS

nucl eoti des. The term "sel ectively hybridizabl e" neans that the

pol ynucl eoti de used as a probe is useg2under conditions where a target

pol ynucl eotide is found to hybridize to the probe at a |l evel significantly

above ?(i)a ﬁ'l(ié g‘g%)%agl-érlg EIHEI%O? [ S%é{’l‘léjncléll%/%lreISCdn#| & eléé)lg ﬁ\ng\ a W Ee gﬁ;c%&sﬁil %f ot her

pol ynu xanp or "geno i brary

bei ng enBafl A@essidh hhiser WNEN0 178038k Buok! PelyhiidlbdtRISs thaly délenerhllyp atdoast
generated by interaction between the/ph obe and a non-specific DNA nenber of
o

the | i dP%s 9t mst 8A or 0o at fepstPSYoor % @emoa%tqth%eol?%aﬂndiwn%wdas
t T
: 2 i gz:s (f/ﬁ% e@%v xpgfé' [dn of*ameggtaﬁ)t E&'ﬁ a99§1§5§{ 0W36 hfo} Pﬁtatngilgtqga %a% (f}l i ng

era be’ measure or exanpl e
the5prdb@prewgzummgmnﬁzmcmou&%P or with non-radioactive probes (e.qg.
fluorescent dyes, biotin or digoxigenin). FNbridization conditions are

ae taught 1 ABErL OekERCh A Al oo koMb RoR Sl alf phthedorp! e
Teg hni qfsmﬁmdbb&?ﬂdﬁ)ns m}EszamiDgeogylynh&éotﬂiwg foﬁodtttelllyhndi’ll\;cgsshe p‘rabe aiego CA),
and confer a defi rin a OoW. Xi mym stri gency
ypi caly! gautifeniabau oS Trsoecbubbil PHEIHRAISh G EgmEgise
Stringeffey @&n@&&ﬂﬁeﬁﬁe&&t%?&%l@%ﬁ{BcDNT‘A%E Iﬁ‘ﬂc‘?)ﬁArlib REdhgal about
100C to ZOBC below T |'ow stringency at about 200C to C beIOM/Tn1 As

wi 10 becraening.dn dude‘b:ylt ttaokgrowid imkilics ailavet ¢feslg1ad geraaratakbmrgcctrantgren@}l
hybri dizat id f det t I tid
CLquentESTIRT P ST EST o AvBetep of o ey e SRR LB PR &' e

used t Qesk ﬁﬁﬂtll()f))folﬂras gatmetas ﬂlé@ﬁb@iﬁc afterabict stdeveld Withaheaiid®NRdNRNCes. W
provide nucl eotide sequences that may be able to hybridise to the VHZ

nucl ei éntersity of interagfinsrmay be mepsreds fortexamplsg e sadinlakedling the piabs, ¢igdwith

St r| ngezrl\,t rcqﬂﬁJ \%ft%?? LfaiShcti é@ (e%O %cédtﬁ?%‘:blotﬁ’l &f%l%&%ﬂ ). 0.015 M

Citra nerat| ogues ariants a rrvati ves
Polénucleotldes whi ch are not 100@6|dent|cal to the rel evant segEences

(el a hu erzhndqaztl@eqméﬁws newbaﬁgi aptheariltingeBpstagire ( imd ef thrpuciers23. 3)

but whi I u

L
Techniques, Methods in Enzymology, Vol 152, Academic Press, San Diego CA), and confer a

defined “stringency” as explained below.

Maximum stringency typically occurs at about Tm-5°C (5°C below the Tm of the
20  probe); high stringency at about 5°C to 10°C below Tm; intermediate stringency at about
10°C to 20°C below Tm; and low stringency at about 20°C to 25°C below Tm. As will be
understood by those of skill in the art, a maximum stringency hybridization can be used to
identify or detect identical polynucleotide sequences while an intermediate (or low) stringency

hybridization can be used to identify or detect similar or related polynucleotide sequences.

25 We provide nucleotide sequences that may be able to hybridise to the VHZ nucleic
acids, fragments, variants, homologues or derivatives under stringent conditions (e.g. 65°C

and 0.1xSSC (1xSSC = 0.15 M NaCl, 0.015 M Na; Citrate pH 7.0)).
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Sequences of VHZ homologues 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 any of the VHZ nucleic acids, fragments, variants and

20 homologues, or other fragments of VHZ under conditions of medium to high stringency.

Similar considerations apply to obtaining species homologues and allelic variants of

the polypeptide or nucleotide sequences disclosed here.

Variants and strain/species homologues may also be obtained using degenerate PCR
which will use primers designed to target sequences within the variants and homologues
25  encoding conserved amino acid sequences within the sequences of the VHZ nucleic acids.
Conserved sequences can be predicted, for example, by aligning the amino acid sequences
from several variants/homologues. Sequence alignments can be performed using computer

software known in the art. For exainple the GCG Wisconsin PileUp program is widely used.

The primers used in degenerate PCR will contain one or more degenerate positions and

30  will be used at stringency conditions lower than those used for cloning sequences with single
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polynucleotides may be cloned into vectors. Such primers, probes and other fragments will be

at least 8, 9, 10, or 15,_such as at least 20, for example at least 25, 30 or 40 nucleotides in

length, and are also encompassed by the term “polynucleotides” as used herein.

20 Polynucleotides such as a DNA polynucleotides and probes may be produced
recombinantly, synthetically, or by any means available to those of skill in the art. They may

also be cloned by standard techniques.

In general, primers will be produced by synthetic means, involving a step wise
manufacture of the desired nucleic acid sequence one nucleotide at a time. Techniques for

25  accomplishing this using automated techniques are readily available in the art.

Primers comprising fragments of VHZ are particularly useful in the methods of
detection of VHZ expression, such as up-regulation of VHZ expression, for example, as
associated with colon cancer, lung cancer, squamous cell carcinoma including lip, larynx,

vulva, cervix and penis cancer, pancreatic cancer, brain cancer, oesophageal cancer, stomach
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nucl eot'i des, for exanple, the VHZ nucleic acids, involve bringing a

D Phosl e2l SRl ConLal ning Larcel. SV or, B L Eomat i o probe

det er MpfifiCothP& such as *2P or *°S, digoxigenin, fluorescent dyes, enzyme labels, or other protein
labels such as biotin. Such labels may be added to polynucleotides or primers and may be
detected using by téchniques known per se. Polynucleotides or primers or fragments thereof
labelled or unlabeled may be used by a person skilled in the art in nucleic acid-based tests for

20  detecting or sequencing polynucleotides in the human or animal body.

Such tests for detecting generally comprise bringing a biological sample containing
DNA or RNA into contact with a probe comprising a polynucleotide or primer under
hybridising conditions and detecting any duplex formed between the probe and nucleic acid in
the sample. Such detection may be achieved using techniques such as PCR or by immobilising
25  the probe on a solid support, removing nucleic acid in the sample which is not hybridised to

the probe, and then detecting nucleic acid which has hybridised to the probe. Alternatively, the
sample nucleic acid may be immobilised on a solid support, and the amount of probe bound to
such a support can be detected. Suitable assay methods of this and other formats can be found

in for example WO89/03891 and W090/13667.
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I dentification of control regions of VHZ is straightforward, and may be
carri edtrangtelongation apdisFmpRtigReactiqniie osqunpParating QUEHEPHNSOFSHE® of VHZ
may be i . j LIDG: i I:ng: 2 human
o mousnbib BRACST AuaiHe e Xehuentc SFHFRILEHIA: A Mich PEARE Uil

sc mﬁ nhagocenrradh (Suitpblic atazents moniide 4 DNAspolymerasdgnzgmienthe destymmslicotndess known
in the art. a S i f n dat abases .. al s e | oyed.
such 9B UeTRel TR nef TLTE bl ol APy DiRo e LIS PR iR ng
regi ongrmidigior re€gi ons may be exam ned by eye, or with the aid of conputer
prograns, to identify sequence notifs which indicate the presence of

pronot er and/ gr enhancer regions. Furthernore, sequence alignnments may be
conduct ed of B ol iRegens ci d sequences fromtwo or nore organi sms. By

al i gni ng VHEosgepapssehiPMaf bk hedeSfiry &P@Mis8 9r irlvestigatdddnibblegions det er m ne
whi ch regi ons of the ami no aci d sequence are conserved between different
spéti e ¥ HZA Sekh conted regions ingludmprogioters,icbineersand degugicantel fegions. BYA ons f or

the 9€Q8nttal rBiSHT teMean a nucleic acid sequence or structure which is capable of modulating

the expression of a coding sequence which is operatively linked to it.

For example, control regions are useful in generating transgenic animals expressing
VHZ. Furthermore, control regions may be used to generate expression constructs for VHZ.

20  This is described in further detail below.

- Identification of control regions of VHZ is straightforward, and may be carried out in a
number of ways. For example, the coding sequence of VHZ may be obtained from an
organism, by screening a cDNA library using a human or mouse VHZ ¢cDNA sequence as a
probe. 5° sequences may be obtained by screening an appropriate genomic library, or by

25  primer extension as known in the art. Database searching of genome databases may also be
employed. Such 5’ sequences which are particularly of interest include non-coding regions.
The 5° regions may be examined by eye, or with the aid of computer programs, to identify

sequence motifs which indicate the presence of promoter and/or enhancer regions.

Furthermore, sequence alignments may be conducted of VHZ nucleic acid sequences

30 from two or more organisms. By aligning VHZ sequences from different species, it is possible



(i.e., VHZ). The nouse and human genom c sequences as di scl osed here, for
exanpl e, a nouse VHZ genom ¢ sequence, may be enpl oyed for this purpose.
Fur t her nowe,20Mkd68v6n0l ogues from ot her organi sns nmay be pobisaiommdoessé ng
standard met hods of screening using appropriate probes generated fromthe
nmouse and human VHZ sequences. The geppne of the pufferf sh (Takifugu
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brain cancer, stomach cancer, bl adder cancer, kldney
cancer homlolqguc,ahcs sevegal aclyraﬁdnmuenqgs o0&V HZchava hear identifiade@oied abave)cancer
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penl S cancer, pancreatl C cancer, brain cancer, oesophageal cancer, st omach

cancer fegwllfdder cancer, kidney cancer, skin cancer, ovary cancer, prostate
cancer and testicular cancer such as rret astatic, aggressive or invasive

cancer, CcoNMpeldtion GtudRlsesdy 16 bOEHHdattt@td idbnteps Fpi&ﬁcstlef)éhc@ér Svthignces tgibnds
up- regul ation of expression of VHZ in a cell or tissue of an

i ndi vi deraf HBet ection of VHZ expression, activity or anount may be used to
provi de a nethod of determ ning the proliferative state of a cell. Thus, a

prolif er at i e Gintityl & pRRRIVEICHRrlir88lohEM8Y Be Bdnfirmed by molecular biology
15  experiments, in which the candidate sequences are linked to a reporter gene and the expression

of the reporter detected.

DETECTION AND DIAGNOSTIC METHODS

Detection of Expression of VHZ
We show in the Examples that the expression of VHZ in colon cancer, lung cancer,
20  squamous cell carcinoma including lip, larynx, vulva, cervix and penis cancer, pancreatic
cancer, brain cancer, oesophageal cancer, stomach cancer, bladder cancer, kidney cancer, skin
cancer, ovary cancer, prostate cancer and testicular cancer tissue is up-regulated when

compared to normal tissue.

Accordingly, we provide for a method of diagnosis of cancer, including colon cancer,
25  lung cancer, squamous cell carcinoma including lip, larynx, vulva, cervix and penis cancer,
pancreatic cancer, brain cancer, oesophageal cancer, stomach cancer, bladder cancer, kidney
cancer, skin cancer, ovary cancer, prostate cancer and testicular cancer such as metastatic,
aggressive or invasive cancer, comprising detecting modulation of expression of VHZ, such as

up-regulation of expression of VHZ in a cell or tissue of an individual.



VHZ expression, activity or amount conpared to a normal cell. Simlarly, a
non-proliferative cell may be one with |ow | evels VHZ expression, activity
or anmountwoanpearesdét o a nornmal cell. Such detection mayparse2tmw/ooesd to
determ ne whether a cell will becone invasive or aggressive. Thus,
detection of a high level of VHZ exprggsion, anount or activity of VHZ in
the cell may indicate that the cell is likely to be or becone aggressive,
nmetastatic i nvasj Simlarly.. if a cell has a | | eval VHZ
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expression, amount or activity of VHZ may therefore be used as a method of prognosis of an

individual with cancer.

Detection of VHZ expression, amount or level may be used to determine the likelihood
“of success of a particular therapy in an individual with a cancer. It may be used in a method of
20  determining whether a tumour in an individual is, or is likely to be, an invasive or metastatic

tumour.

The diagnostic methods described in this document may be combined with the
therapeutic methods described. Thus, we provide for a method of treatment, prophylaxis or
alleviation of cancer in an individual, the method comprising detecting modulation of

25  expression, amount or activity of VHZ in a cell of the individual and administering an
appropriate therapy to the individual based on the aggressiveness of the tumour. The therapy

may comprise an anti-VHZ agent as described above.

Typically, physical examination of the tissue or organ and X-ray is used for the

detection of colon cancer, lung cancer, squamous cell carcinoma including lip, larynx, vulva,



A biopsy of the tunour may be typically taken for histopathol ogi cal

exam nation for the diagnosis of cancers. Detection of VHZ expression,
anount orweabimiitgp6can be used to di agnose, or further eomfSGeomtoh&76

di agnosi s of, such cancers, along with the standard hi stopat hol ogi cal
procedures. This may be especially usgdul when the histopathol ogi cal

anal ysis does not yield a clear result. The presence and quantity of VHZ
pol ypeptl des qand nucl ei ¢ etecte scribed in
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of diagnosi s of disease. onprise a cell .or tis sanpl e
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| eyl @ipxexmreaﬁioomoraﬁﬁum 06 theaH ¥ \potypeptide\drid HZA mRNAct ed | n the sanpl e.
The |l evel of VHZ may be increased to a significant extent when conpared to

bt a1 nedf r orPE NPT SIS 5 aer of Uhe SNEE nSen SEERERRIRLE o
t hose RaffefftortsaspedRdte@bé Sdifering from a disease associated with increased, reduced or
otherwise abnormal VHZ expression, amount or activity, including spatial or temporal
“changes in level or pattern of expression, amount or activity. The level or pattern of
20 expression, amount or activity of VHZ in an organism suffering from or suspected to be

suffering from such a disease may be usefully compared with the level or pattern of

expression, amount or activity in a normal organism as a means of diagnosis of disease.

The sample may comprise a cell or tissue sample from an individual suffering or
suspected to be suffering from colon cancer, lung cancer, squamous cell carcinoma including
25  lip, larynx, vulva, cervix and penis cancer, pancreatic cancer, brain cancer, oesophageal
cancer, stomach cancer, bladder cancer, kidney cancer, skin cancer, ovary cancer, prostate

cancer and testicular cancer, such as a tissue or cell sample of any of those tissues or cells.

In some embodiments, an increased level of expression, amount or activity of VHZ is
detected in the sample. The level of VHZ may be increased to a significant extent when

30  compared to normal cells, or cells known not to be cancerous. Such cells may be obtained



i ndi vi dual by age, weight, lifestyle, etc. In sone enbodinents, the |evel

of expression, anobunt or activity of VHZ is increased by 10% 20% 30% or
40% or nowe.2olwnisseae enbodi ments, the | evel of expressi @QT/S&Eaw9ND0206
activity of VHZ is increased by 45% or nore, such as 50% or nore, as judged
by cDNA hybridi sation. The expressiongganount or activity of VHZ may be
detected in a nunber of ways, as known in the art, and as described in

further. detai.l .bel ow. . Typi.cal | e _anpunt of VHZ in S e i ssue
{1t om adorr e Rt R keinR e o dnothtaBRNAL 5% iore T RA TP G Blsed

unaf f egideddidlby\dgd iabighBafdtyd;étcnucl ei ¢ acid, as well as VHZ pol ypeptide

| evel s may be neasured. Detection of the anpbunt, activity or expression of

VHZ may be uysed to grade colon cancer, l.ung cancer, sqgua cel | carcinoma
ncl udi ng | 1850 PoRRdimgnis, e T g ol SEptssto Rt sty QNP leperediii o
brai n eanoes 20930 RIS oCBbeEIn sofieditIditéns, ehe lehtladdRpreSAGS; @noulii siney
cancer, skin cancer, ovary cancer, prostate cancer or testicular cancer.

For 5 exastpiiey, of V Z dhincregead byr4 Sproumere, suchiagiS0Vo ofr meseprseiydgeshbyotDNAZ may
indicah?m%ﬂyﬁg@ressive, i nvasive or netastatic cancer. Simlarly, a | ow

| evel of "anount; activity or expression of VHZ may indicate a

non- aggr essi ve, non-invasive or non-netastatic cancer. Such a grading
system may Bée gsprgssion, eopuiracoyitywi WHEgnahe detesiednadiumpes gEWays asuch as

the El ston-ElLis npdjfi car.f % LB j al so
nown SEOVRE a2 Rk 5 TR 1) Pyt B el 2Pl Ml B e 155,
Thi s syshpleof sissusdromah irlividiiat ¢ raedumiddaid/conspiedweithadamplelfronash t unor
grading. The NGS is based. on %wggenotypic scqQring Froqgg%re t hat i nvol ves

t h&0 i apaficedns diidyal; Botly N Het nuelippatagivelbasdy 14 polvegpiederlgvplsimak bef umor
cell's ipgkiding degree of tubule formation, nuclear pleonorphi sm and
mtotic count (6). The sum of these scores stratifies breast tunors into
grade I (d wel I di fferentiated, slowgrow n h grade |1, (&), (noderately
di f f er ent | astpetion afthgameant, petivigy e((p@mlyomg Zangnbg wseddo grade colon

et or s BBl o R e ot
VHZ at carver, RhMcreaticadancer, brain cancer, oesophageal cancer, stomach cancer, bladder cancer,
15  kidney cancer, skin cancer, ovary cancer, prostate cancer or testicular cancer. For example, a
high level of amount, activity or expression of VHZ may indicate an aggressive, invasive or
metastatic cancer. Similarly, a low level of amount, activity or expression of VHZ may

indicate a non-aggressive, non-invasive or non-metastatic cancer.

Such a grading system may be used in conjunction with established grading systems

20  such as the Elston-Ellis modified Scarff, Bloom, Richardson grading system, also known as
the Nottingham grading system (NGS) (5, 6, Haybittle et al, 1982). This system is the most
studied and widely used method of breast tumor grading. The NGS is based on a phenotypic
scoring procedure that involves the microscopic evaluation of morphologic and cytologic
features of tumor cells including degree of tubule formation, nuclear pleomorphism and

25  mitotic count (6). The sum of these scores stratifies breast tumors into grade I (G1) (well-
differentiated, slow-growing), grade II (G2) (moderately differentiated), and grade III (G3)
(poorly-differentiated, highly-proliferative) malignancies.

Levels of VHZ gene expression may be determined using a number of different

techniques.



VHZ gene expression can be detected at the RNA | evel. In one enbodi nent
therefore, we disclose a nethod of detecting the presence of a nucleic acid
conpri si myoaoMkdesvacl ei ¢ acid in a sanple, by contacti ngcrise2emmopé2gew t h at
| east one nucleic acid probe which is specific for the VHZ nucleic acid and
nmonitoring said sanple for the presenge of the VHZ nucleic acid. For

exanpl e, the nucleic acid probe may specifically bind to the VHZ nucleic
acid, or a rtiaon aof it, an i, ndi. n en the two detected; the.
presence of 4484 ’fpéﬁssf‘f"s‘gﬁ/fﬁ%ﬁ&hﬁwfﬁ‘\ggdetected. Thus, in one

enmbodi ment, VHE gaiskptessibn Viklbodett@édatahd BNiAnletéle form of VHZ nRNA may be
neasured in a sanple. VHZ nRNA may be assayed by in situ hybridization,

Nor t h bl ot t | t i pt.ases pol hai i on.
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DNA-chi p anal ysis using specific priners. (Kawasaki, 1990, Sanbrook, 1992,
Li cht edeast onglnuclegoapid probe avhigh igspecifogr theolids nuelei acid angogenitasingesaidy al |

1994) . ¥ e?%l‘:thggge che%ﬂﬂea&ﬁ%u&%%-flﬁo e ;@g_tﬁé\'ﬁ;&eﬁa %@iﬁipir@& &@chni ques

i ncl udi'ng, ﬁp e, using acl enol’/ guani di ne 1 sot hi ocyanat

ext r acspaifidaRibiral toBhe BHIgeRESE 8Jid, 0vra paMeasyf ifRdMd pindpertetwem the tveo

(Q agen). Typi cal assay_formats utilising ribonucleic acid hybridisation

i ncl udgeﬁ@&teﬁéﬁ?p%wcsr?f&@scgwewe paYH EPlIPsNgeé@t otection assays (Melton
et al., Nuc. Acids Res. 12:7035. Methods for detection which can be

enpl oyed i nghugén badémbaiiment, thebabaint ehY H@muckiedcsd incthe forhuofl VHZaeRNA

| abel s, fluorescent |abels and other sujtable | abels. E&Fﬁl of t&fe?sg net hods
al Qs Mpyhermeasyied an g samaplei WHE BRYA Bapae awgred byig sip BYRRYFAIORo NIt he

art. i Vi - bodie
D%fdétﬁ?m rg(lerké;fé&g?ﬁﬁtﬁ%e Mﬁ&%ﬁhﬂﬂeaﬁ%.%ﬁcl&& aéidlskidn¥eClly be

t heref or e neasur vel using any of the nethods well known
i n t he identifitdby irmstudyantlizaten, Gouthermplabiying cdingle sdasl confyrmatipnabl e probe from

a VHZ seguence, f exanpl e, an rtion of a suitabl.e human sequence
may. be POUEITERST R B P B Rt A ML P S B KR e o
sequenqo9h BahibBokC $OBS L htdbTRE N 90 Gia4r'a, 1989; Bodstlet kDN JOBEP&E etlatpi cal |y,
RT-PCR is used to anplify RNA targets. In this process, the reverse

trdhscdPPase enzyne is used to convert RNA to conpl enentary DNA ( cDNA)
whi ch can then

VHZ RNA may be extracted from cells using RNA extraction techniques including,
for example, using acid phenol/guanidine isothiocyanate extraction (RNAzol B; Biogenesis),
or RNeasy RNA prépa_ration kits (Qiagen).Typical assay formats utilising ribonucleic acid
hybridisation include nuclear run-on assays, RT-PCR and RNase protection assays (Melton ef

20  al., Nuc. Acids Res. 12:7035. Methods for detection which can be employed include
radioactive labels, enzyme labels, chemiluminescent labels, fluorescent labels and other

suitable labels.

Each of these methods allows quantitative determinations to be made, and are well
known in the art. Decreased or increased VHZ expression, amount or activity can therefore be
25  measured at the RNA level using any of the methods well known in the art for the quantitation
of polynucleotides. Any suitable probe from a VHZ sequence, for example, any portion of a
suitable human VHZ sequence may be used as a probe. Sequences for designing VHZ probes

may include a sequence having accession number NM_015472, or a portion thereof.



be anplified to facilitate detection. Many DNA anplification nmethods are
known, nost of which rely on an enzymatic chain reaction (such as a

pol yrmer aswochmiaiégoeact i on, a |igase chain reaction, or &cIsiGRemwsdaas ned
sequence replication) or fromthe replication of all or part of the vector
into which it has been cloned. Many tapget and signal anplification nethods
have been described in the literature, for exanple, general reviews of

t hese net ho in.L en, et al., i enc 42:.229-237,(1988) and Lew s,
R Gonet 1 o ot HEdR RO Byset e Hnohi, REEA FRESy i b propdst bt 5V ershe

pol yner@agriphak BnZyd@Cis uSst 1oRYnRet RNA 8)c0thplénéHedre DN A/ fvhich®n then

“pol ymerase chain reaction" or "PCR' is a nucleic acid anplification nmethod
descr i bedmphified taafaciitate detegtionpat . Nos. 4, 683, 195 and 4, 683, 202. PCR can be
used to anplify any known nucleic acid in a diagnostic context (Mk et al.

, 1994,  GynaggR! INACantFIFRAA&Y metiodédre dadwn, RBStiof HIdiAY SESHIONGE
replication (%@R) i's ngﬁlvari at Iinonoof I:ci'AS, whi ch i nvol vggye?lhe i sot he(r: mal

anpbi f icbatireaction (suchash polymatisel chainpdagtien, i ligaseehagmreaetion; oum s f-gistainsder se

transcriptase (RT). polynmerase and nucl gase hyities. that. ar Lated by
an enzy eeﬁecﬁfg’g‘%qtm&ﬂ&f %%'Brt Sor P @?%08 IOi% oﬁﬁg?rg%ﬁhaé/%%t??lr?%or ghl(c&@%agﬁg %@et

al ., 19RfAedProc. Natl. Acad. ScL USA 87:1874). Ligation anplification
reaction or ligation anplification systemuses DNA |igase and four
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Si ngl e-stranded RNA, is used to anmplify the target DNA, as described by
Li 26r di(1988) and LewngR.. Gapeficrbeginesy wgyVeris 11010 $4-38 B2¥)pr ocedur e basi cal | y

i nvolves: (1) treating extracted DNA to form singl estranded conpl enentary

strands; ( 2)Fpagiﬁnﬁﬂe,&h@ﬁél?m@fas@bﬁaﬁh@fuaeﬂi&pﬁ]hﬁBe Py e to ddiest STHZ. aiRNAY | mer
of the pair is substantially conplenentary to part of the sequence in the
sense stran

and the other. priner, of.each pair is substantj.all
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the isothermal amplification of a nucleic acid template via sequential rounds of reverse
transcriptase (RT), polymerase and nuclease activities that are mediated by an enzyme
cocktail and appropriate oligonucleotide primers (Guatelli et al., 1990, Proc. Natl. Acad. Sci.
US4 87:1 874). Ligation amplification reaction or ligation amplification system uses DNA
20 ligase and four oligonucleotides, two per target strand. This technique is described by Wu, D.
Y. and Wallace, R. B., 1989, Genomics 4:560. In the QP Replicase technique, RNA replicase
for the bacteriophage Qf, which replicates single-stranded RNA, is used to amplify the target

DNA, as described by Lizardi et al., 1988, Bio/Technology 6:1197.

A PCR procedure basically involves: (1) treating extracted DNA to form single-

25  stranded complementary strands; (2) adding a pair of oligonucleotide primers, wherein one
primer of the pair is substantially complementary to part of the sequence in the sense strand
and the other primer of each pair is substantially complementary to a different part of the same
sequence in the complementary antisense strand; (3) annealing the paired primers to the

complementary sequence; (4) simultaneously extending the annealed primers from a 3'



conpl ement serve as tenplates for the synthesis of an extension product for
the other primer of each pair; (5) separating said extension products from
sai d t enpveten/tiaesopr oduce si ngl estranded nol ecul es; andpC@)sGamplond2yé ng sai d
si ngl e-stranded nol ecul es by repeating at | east once said annealing,
extendi ng and separating steps. Reverg® transcription-polynerase chain
reaction (RT-PCR) nmay be enployed. Quantitative RT-PCR may al so be used.
Such PCR technigyes.are well known in the art. and may _enpl any, suitable
o' rer P gR BdRcantheytFop e holondrct s SAMe R AR BMe S Ao
be explaghdabsd to ka¢h SRSV RoreihGhidi exgenioh preluapiftef sepatation fioki thar di et al ,
1998, Nat GCenet 19:225) is an anplification technol ogy avail able .
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begins with specifical%y defi ned seguence uni que to a specific target.
Measur PREF SBuhrusaling, exfending and senaetiBg SIeBEpt i de Level VHZ expression can be
detected at the polypeptide level. In a further enbodi nent, therefore, VHZ
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and proteins, for exanple antibodjes, or tEey be synthetic .nol ecul es.
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Measuring Expression of VHZ at the Polypeptide Level
VHZ expression can be detected at the polypeptide level.

In a further embodiment, therefore, VHZ expression, amount or activity may be
.‘detected by detecting the presence or amount of VHZ polypeptide in a sample. This may be
20  achieved by using molecules which bind to VHZ polypeptide. Suitable molecules/agents
which bind either directly or indirectly to the VHZ polypeptide in order to detect its presence
include naturally occurring molecules such as peptides and proteins, for example antibodies,

or they may be synthetic molecules.

Thus, we disclose a method of detecting the presence of a VHZ polypeptide by
25  contacting a cell sample with an antibody capable of binding the polypeptide and monitoring

said sample for the presence of the polypeptide.

For example, the VHZ polypeptide may be detected using an anti-VHZ antibody. Such
antibodies may be made by means known in the art (as described in further detail below). For

example, an anti-VHZ antibody may comprise any commercially available antibody to VHZ,



Seattl e, Washington, USA), rabbit anti-human VHZ anti body (catal ogue nunber
DS- PB- 00676, RayBi otech Inc, Norcross, Ceorgia, USA), chicken anti-human
VHZ ant i bwoyo{assbogue nunber XW 7857, ProSci | ncor por CesG2600way2,76
California, USA), rabbit anti human VHZ anti body (catal ogue nunber F4560 and
D9840- 66A, United States Biological, $panpscott, Mssachusetts, USA),

chi cken anti-human VHZ anti body (catal ogue nunber D9840-66, United States
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VHZ pr ot ei n This maseanybeicetr be/achicved by anandtoring the mesencafcvionmiex frsmed of
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t echni ques, such as western blots, radioi noa F
include FRET (fluorescence resonance energy transter), sur ace% asmon resonance, etc.

Standard laboratory techniques such as immunoblotting as described above can be
used to detect altered-levels of VHZ protein, as compared with untreated cells in the same cell

population.

20 Gene expression may also be determined by detecting changes in post-translational
processing of VHZ polypeptides or post-transcripﬁonal modification of VHZ nucleic acids.
For eiample, differential phosphorylation of VHZ polypeptides, the cleavage of VHZ
polypeptides or alternative splicing of VHZ RNA, and the like may be measured. Levels of
expression of gene products such as VHZ polypeptides, as well as their post-translational
25  modification, may be detected using proprietary protein assays or techniques such as 2D

polyacrylamide gel electrophoresis.

Assay techniques that can be used to determine levels of VHZ protein in a sample
derived from a host are well-known to those of skill in the art. Antibodies can be assayed for

immunospecific binding by any method known in the art.



ELI SA, sandw ch i mmunoassays, i nmunoprecipitation assays, precipitin
reactions, gel diffusion precipitin reactions, inmunodiffusion assays,
aggl ut i navoaniceassygs, conpl ementfi xati on assays, i mrunoradisScaevd@7assays,
fl uorescent i mrunoassays and protein A i munoassays. Such assays are
routine in the art (see, for exanple, 4fusubel et al. , eds, 1994, Current
Protocols in Ml ecular Biology, Vol. 1, John Wley & Sons, Inc., New York,

Prot ocol s ar Biol ¢ L, John Wiey & - New
oy be assay a8 B pararhEE R e A wPE R e AR ol 3REE 1

I MUNOGhQehpeiitw assiyadyBichs Ushptedaitpeabich aStwesesn blot, kdicimni@sassaynd
Cinical Inmunol ogy, Appleton and Lange, 1994), ELISA, . RI A . inmupoblots,
West er ELIBAs sandyich immuneasers, prianeRRCIDHAHIL aSsaYS| PESBRIPTeaiens €6t ei n
t runcatj. en. . i IO S .
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nonocl qnal anti bodi es may be used.in the assays. \Were ropri at t her
o SSupeasseii, Ructeesaegt i Dsgd e By erapibe iuBB 4@ B Bodhan o
those idy b PRibeolfHAlbRRLE, BIOTEOFR5aY foldl Wily BESSHsYRIcY, NESSsehikDeMidhn t he
patent and scientific [iterature. See, for exanple, U S’ Pat. Nos.

3, 791, 98incoposEsl sRfergnc@derenbn it3endsdy678; 3, 853, 987; 3,867, 517;

3,879, 262; 3,901, 654; 3,935,074, 3,984,533; 3,996, 345; 4,034, 074,

4, 098, 876; %h%%@ec%r’hgn n%z% a%a?Zé-fcﬁ‘fﬁgly%?j&ﬁi’Esé?&ciﬂ§ bYithmuAShiBARINMEH 88 al ,

1992. Diagnostic Kits al'so”provide diagnostic kits for detecting colon
canber ,imumgcyadicercal sgirang(sse geierallysStis¢srandsal arm Basidiand Olingeal Inmymplogysul va,

cervix an eni s. canc regati c. canc ai.n er, oesophageal
cancer ,ﬁﬁ%ﬁ%aﬁ%‘%ﬁg@eﬁ%&mﬁé’ iiéhlgg?l,m ?dé?lgyeséeéﬂﬁorqgn%ki n cancer, ovary
cancer ,impludsprRtpiteddis Rinctibfhaltadsil/b et GrotetritGRIatibh tedt Otheh agsayundthodyr
susceptibility to such a cancer_in_ an_ individual. The diagnostic kit may
conpr i declydeaiadioframuneassaysi ¢rinretipvebiidig, assgysulestem Blot aralysis gxd KRIPA n t he
i ndivi dyal,, by any neans as described in this docunent. The di agnostic kit
may therefore conprise any one or nore of the following: a VHZ

pol ynucl eotide or a fragnmentthereof; a conplenmentary nucl eoti de sequence to
VHESnucl ei c EAdB4 asyaya aterwglhlnawn todthesgfskillgd in the art. Both polyclonal and

monoclonal antibodies may be used in the assays. Where appropriate other immunoassays,
such as radioimmunoassays (RIA) may be used as are known to those in the art. Available
immunoassays are extensively described in the patent and scientific literature. See, for
example, U.S. Pat. Nos; 3,791,932; 3,839,153; 3,850,752; 3,850,578; 3,853,987; 3,867,517;

20 3,879,262; 3,901,654; 3,935,074; 3,984,533; 3,996,345; 4,034,074; 4,098,876; 4,879,219;
5,011,771 and 5,281,521 as well as Sambrook et al, 1992.

Diagnostic Kits
We also provide diagnostic kits for detecting colon cancer, lung cancer, squamous cell
carcinoma including lip, larynx, vulva, cervix and penis cancer, pancreatic cancer, brain
25  cancer, oesophageal cancer, stomach cancer, bladder cancer, kidney cancer, skin cancer, ovary
cancer, prostate cancer and testicular cancer in an individual, or susceptibility to such a cancer

in an individual.

The diagnostic kit may comprise means for detecting expression, amount or activity of
VHZ in the individual, by any means as described in this document. The diagnostic kit may

30 therefore comprise any one or more of the following: a VHZ polynucleotide or a fragment



VHZ pol ypeptide or a fragment thereof, or an antibody to a VHZ, such as
conprising an anti- VHZ anti body against VHZ, e.g., an anti-peptide

ant i body wormr/Nb&6ant i body. The diagnostic kit may conpCr$e200800206t i ons
for use, or other indicia. The diagnostic kit may further conprise neans
for treatnment or prophylaxis of col onggancer, |ung cancer, squanous cell
carcinoma including lip, larynx, vulva, cervix and penis cancer, pancreatic
cancer,, brain cancer. 0eso cancer tonach canc I r .cancer,
ki dney" eé‘???e?’ corg ewegtﬁc%lfc?eag\g)g?%/qugg%ctgr\{H%PBQrs]?gta ! coér?g{eargngern ri?Iﬁ’ggetolf’caul ar
cancer V2 p6lypéptria\or @ffra%hlentcﬂhéﬂéeﬁ ot hi® AisibdAS €6 h VIV isacH & e nefeBingemtantior any
means known I n the art for treating such cancers. In particular, the

di agnoditiZ antjhodyagaipgif e -afh 2Kt peptide apilly hmmanMHE iaplabpdys or  exanpl e

obt ai ned by screening. The diagnostic kit may conprise a therapeutic drug
such as Tangxk HRignéelaESXormrisetifstdiatiomfos usel 6hotér ihakax The diaghestioxi f en
citrate or any other antiestrogen or estrogen bl ocker. The therapeutic drug
mayS al i maynfprtherecomprign eans{or Haatimeatgr propiobes aiccplen oaueeTT InRAPESST) C

VETHOD: [ . Of b1 [ : ondj.t.i ch as
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vul va, caekl, ibxaindahdes vesophagead cancpa soiah cancen ibtxider daned¢rnkidaeyceangcer, skin
oesophageal cancer, stonmach cancer, bl adder cancer, k%fgﬁ?e:é?cancer, skin

cancer CaNSGROYARFRBEAT, PIHBISCARGET OhIFEUIUIAfaneEsTICR 8T &Y MR Aed to
| nsuf f yed.GBEd ?{me otubntV67ang thEans RhOWn & i Ghif¥} frdatinbBLAPSHcAE. IAr event i ng

such cancers .e., prophylaxis) also suitably enploy the sane or simlar
app9 oapirtisulat, theydingnaatic kit mmy, coopriserat Attty HzAageny as deseriilndl fariesample cancer
cells, . ul ating (such as down-requl at.i ng) the expressi,on,~amouat or
ot vi e s Sterp i aos T oG R EP et P g SR 8 B T on,
anount (Qslvaddx) vt ity varfang sueh hs @BoxTen aanokitdrdiriie boagy etherdrtiestrdges or

mani pul ati on step. The detection step may det ect UQ, gul ated or

p -re
down- r egtngsn blpckerz Thy feeapsptimdrug mayrlsasomprise an ayti- VAR agfiboadie net hods of
nodul ati ng or down-regul ating VHZ, as described in detail elsewhere in this

docuneproriiR¥A BB CUINSITHERE ETRIMIETHBYS CONPri se exposing the cell to a
sui tabl'e si RNA, shRNA or chinmera RNAI . For exanple, a DUSP23 Pre-design

Chisrer a RNAW({ diatlaseagetbodiisfiiasatihg) A Sidsimal ddolditiohin\sueh & @lla@geanaers Jung
Littleton, Col orado, USA) may bhe_ enpl oyed to down- r.egrtlﬂ ate VHZ
cancer, squamous cell carcinoma’including lip, larynx, vulva, cervix penis cancer,
pancreatic cancer, brain cancer, oesophageal cancer, stomach cancer, bladder cancer, kidney
cancer, skin cancer, ovary cancer, prostate cancer and testicular cancer, related to insufficient
amounts of VHZ expression or activity. Methods of preventing such cancers (i.e.,

20  prophylaxis) also suitably employ the same or similar approaches.

In general terms, our methods involve manipulation of cancer cells, by modulating
(such as down-regulating) the expression, amount or activity of VHZ in the cell. A step of
detecting modulated VHZ expression, amount or activity in a cell may be conducted before or
after the manipulation step. The detection step may detect up-regulated or down-regulated
25  VHZ expression, amount or activity. Any of the methods of modulating or down-regulating

VHZ, as described in detail elsewhere in this document, may be used.

The method may comprise exposing the cell to a suitable siRNA, shRNA or chimera
RNAI. For example, a DUSP23 Pre-design Chimera RNAI (catalogue number H00054935-
RO1, Novus Biologicals, Littleton, Colorado, USA) may be employed to down-regulate VHZ
30 mRNA expression. Chimera RNA interference (chimera RNAI) is process by which small



MRNA expression. Chinera RNA interference (chinmera RNAi) is process by
which smallinterfering RNA/ DNA chinera triggers the destruction of nmRNA for
t he ori giwel2ogenesosChi mer RNAI is described in detail i RCUSGT@i9/08022¢ al .,
2008, Nucleic Acids Res., April 2008; 36: 2136 - 2151, Naito al. Nucleic
Acids Res., Jul 2005; 33: Wh89 - Wh91l47Ui-Tei K et al., 2004, Nucleic Acids
Res. 2004 Feb 9;32(3):936-48 and Naito et al. Nucleic Acids Res. 2004 Jul
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cancer A \{Ha érm“%E@Hﬁhgﬁéal cancer, stomach cancer, bl adder cancer,
ki dney cancer, skin cancer, ovary cancer, prostate cancer and testicul ar

cancer, the Alce(\ﬁﬂing(lf) o\iHZlefH@Ms hie cieicercdetitbetsmes wudl-¢anoéroasion thelinvasivabr wi t h
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t her apy g roaches escrib%%vﬁ e used f the agx of af%
rel at eé?eiﬂp ergétﬂg\a d %&C@B"% %?'eqfnf‘ﬂc iy angeT, P91 3R e
di seas 9§os?dﬂéjcdn@el%ﬂttééﬁéhlﬁf cAni6r. WdRaEedifstise iMmRlkive o MdtAtatia cMidér.r el at ed
dlsease may include colon cancer, lung cancer, squanpus cell carcinoma

#udlngl 4%é2 vuéva cervi.x aanEFnls cancer, ancreatlc cancer,
n cancer’s 6%#5&%%? RAhaggresUY Y dﬁﬁ?&?ﬂﬂﬁ#ﬁ&ﬂ@PCE%ﬁ&éP ki dney
Cancer cardéh, RqEARGR cell @¥REMdma including lip, larynx, vulva, cervix and penis cancer,
pancreatic cancer, brain cancer, oesophageal cancer, stomach cancer, bladder cancer, kidney
cancer, skin cancer,'oyary cancer, prostate cancer and testicular cancer, the level of VHZ may
be detected in a cell of an individual with cancer, in a cancer or non-cancer cell, and the
20  aggressiveness of the cancer assessed. A high level of VHZ 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 chosen. Similarly, a lower level may indicate a

less aggressive or invasive therapy.

The approaches described here may be used for therapy of any VHZ related disease in
25  general. VHZ related diseases include proliferative diseases and in particular include cancer.
For example, a VHZ related disease may include colon cancer, lung cancer, squamous cell
carcinoma including lip, larynx, vulva, cervix and penis cancer, pancreatic cancer, brain
cancer, oesophageal cancer, stomach cancer, bladder cancer, kidney cancer, skin cancer, ovary
cancer, prostate cancer and testicular cancer, such as metastatic, invasive or aggressive colon

30  cancer, lung cancer, squamous cell carcinoma including lip, larynx, vulva, cervix and penis



cancer, prostate cancer and testicular cancer, such as netastatic, invasive
or aggressive colon cancer, lung cancer, squanous cell carcinoma including
lip, |arywe,20wuigsms cervix and peni scancer, pancreatic eamsSez090ne76
cancer, oesophageal cancer, stomach cancer, bl adder cancer, ki dney cancer,
skin cancer, ovary cancer, prostate cagcer and testicular cancer. A VHZ
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lymphangioendothelib_sarcoma, angiosarcoma, endotheliosarcoma, chondrosarcoma,
osteogenic sarcoma, chordoma, lymphangiosarcoma, synovioma, mesothelioma,

20  leimyosarcoma, rhabdomyosarcoma, colon carcinoma, ovarian cancer, prostate cancer,
pancreatic cancer, breast cancer, squamous cell cafcinoma, basal cell carcinoma,
adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, papillary carcinoma,
papillary adenocarcinomas, cystadenocarcinoma, medullary carcinoma, bronchogenic
carcinoma, choriocarcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma seminoma,

25  embryonal carcinoma, cervical cancer, testicular tumour, lung carcinoma, small cell lung
carcinoma, bladder carcinoma, epithelial carcinoma, glioma, astrocytoma, ependymoma,

pinealoma, hemangioblastoma, acoustic neuoma, medulloblastoma, craniopharyngioma,

oligodendroglioma, menangioma, melanoma, neutroblastoma and retinoblastoma.

The methods and compositions described here may be used for the treatment or

30  diagnosis of brain, oesophagus, stomach, skin and testis cancer. They may be used for the
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destroying VHZ mRNA. We specifically provide for an anti-VHZ agent which downregulates

VHZ by RNA interference. The anti-VHZ agent may comprise a Small Interfering RNA

(siRNA) or Short Haifpin RNA (shRNA). It may comprise a chimera RNA, such as a

‘'DUSP23 Pre-design Chimera RNA| (catalogue number H00054935-R01, Novus Biologicals,
20  Littleton, Colorado, USA).

RNA interference (RNAI) is a method of post transcriptional 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. RNA1 is
described by Fire et al., Nature 391:806-811 (1998). Other methods of PTGS are known and
25  include, for example, introduction of a transgene or virus. Generally, in PTGS, the transcript
of the silenced gene is synthesised but does not accumulate because it is rapidly degraded.
Methods for PTGS, including RNAI are described, for example, in the Ambion.com world

wide web site, in the directory “/hottopics/”, in the “rnai” file.
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phosphatase and associated biological activities.

VHZ gene eﬁqﬁression may also be modulated by as introducing peptides or small
molecules which inhibit gene expression or functional activity. Thus, compounds identified by
20 the assays described here as binding to or modulating, such as down-regulating, the amount,
activity or expression of VHZ polypeptide may be administered to tumour or proliferative
cells to prevent the function of VHZ polypeptide. Such a compound may be administered
along with a pharmaceutically acceptable carrier in an amount effective to down-regulate
expression or activity VHZ, or by activating or down-regulating a second signal which

25  controls VHZ expression, activity or amount, and thereby alleviating the abnormal condition.

Suitable antibodies against VHZ polypeptide as described herein may also be used as
therapeutic agents. An anti-VHZ antibody may comprise a rabbit anti-VHZ antibody against
VHZ. Furthermore, the anti-VHZ antibody may comprise any one or more of the following:
chicken anti-human VHZ antibody (catalogue numbers LS-C32281, amino acids 35 to 90, LS-

30 C42458, 1LS-A6806 and LS-A6803, LS-C32281, LifeSpan Inc, Seattle, Washington, USA),
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RNA encoding an anti-VHZ siRNA such that the packaging cell now produces infectious viral
particles containing the sequence of interest. These producer cells may be administered to a
20 subject for engineering cells in vivo and regulating expression of the VHZ polypeptide in vivo.
For overview of gene therapy, see Chapter 20, Gene Therapy and other Molecular Genetic-
based Therapeutic Approaches, (and references cited therein) in Human Molecular Genetics,

T Strachan and A P Read, BIOS Scientific Publishers Ltd (1996).

In some embodiments, the level of VHZ is decreased in a colon, lung, squamous cell
25  including lip, larynx, vulva, cervix and penis, pancreatic, brain, oesophageal, stomach,
bladder, kidney, skin, ovary, prostate and testicular cell. Furthermore, in such embodiments,
treatment may be targeted to, or specific to, such cells. The expression of VHZ 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 VHZ may be not
30 substantially reduced in other cells, i.e., cells which are not colon, lung, squamous cell

including lip, larynx, vulva, cervix and penis, pancreatic, brain, oesophageal, stomach,
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Promoters based on Tumour Biology

Certain genes are upregulated in colon cancer, lung cancer, squamous cell carcinoma
“including lip, larynx, vulva, cervix and penis cancer, pancreatic cancer, brain cancer,

20  oesophageal cancer, stomach cancer, bladder cancer, kidney cancer, skin cancer, ovary cancer,
prostate cancer and testicular cancerr. The promoters of these genes can be used to drive
tumoﬁr-selective expression of a transgene using a recombinant replication-defective
retroviral vectors. Examples of such genes for breast cancer include the vascular endothelial
growth factor (VEGF), vascular endothelial growth factor receptor-1 (VEGFR-1) and

25  VEGFR-2, which are known to be upregulated in breast cancer in a tumour-stage dependent
manner (A2). c-erbB2 oncogene is selectively upregulated in breast carcinomas (A3, A6). L-
plastin, a human actin-bindng protein is constitutively and abundantly expressed in malignant
epithelial cells but not in normal tissue, eXcept for low-level expression in mature
hematopoietic cells (A4). Anti-apoptotic gene Bcl-2 has been found to be upregulated in

30 breast cancer cells (A5). Human breast tumours express high levels of MUC1 compared to

normal breast tissues (A7).
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Transcriptionally targeted gene therapy is usually achieved by direct intratumour
injection of a replication-defective adenoviral expression vector containing the transgene of
interest (A6, A12, A13). The transgene can also be delivered by intratumoural injection as a

lipid complex with cationic liposomes (A14, A15).

20  CANCERS

~ According to the methods and compositions described here, VHZ is useful for
diagnosing or treating colon cancer, lung cancer, squamous cell carcinoma including lip,
larynx, vulva, cervix and penis cancer, pancreatic cancer, brain cancer, oeSophageal cancer,
stomach cancer, bladder cancer, kidney cancer, skin cancer, ovary cancer, prostate cancer and
25  testicular cancer. Where this document refers to “cancer”, this should be taken to include
metastatic, aggressive or invasive cancer. For example, the cancer may be a cancer associated
with VHZ over-expression. By this we mean that a cancer cell of the cancer in question
displays an elevated level of expression or activity (or both) of VHZ, as compared to anon-

cancer cell.
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Nonspecific Inmunomodulating Agents
Nonspecific immunomodulating agents are substances that stimulate or indirectly
augment the immune system. Often, these agents target key immune system cells and cause
secondary responses such as increased production of cytokines and immunoglobulins. Two
20 | ﬁonspeciﬁc immunomodulating agents used in cancer treatment are bacillus Calmette-Guerin
(BCG) and levamisole. The anti-VHZ agents described here may be used in conjunction with

any of such nonspecific immunomodulating agents.

Biological Response Modifiers
Some antibodies, cytokines, and other immune system substances can be produced in
25  the laboratory for use in cancer treatment. These substances are often called biological
response modifiers (BRMs). They alter the interaction between the body's immune defenses
and cancer cells to boost, direct, or restore the body's ability to fight the disease. BRMs
include interferons, interleukins, colony-stimulating factors, monoclonal antibodies, and
vaccines. The anti-VHZ agents described here may be used in conjunction with any of such

30 biological response modifiers.
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widely studied in cancer treatment. IL-2 stimulates the growth and activity of many immune

15  cells, such as lymphocytes, that can destroy cancer cells.

The anti-VHZ agents described here may be used in conjunction with any of such

interleukins.

Colony-Stimulating Factors (CSFs)

Colony-stimulating factors (CSFs) (sometimes called hematopoietic growth factors)
20  usually do not directly affect tumor cells; rather, they encourage bone marrow stem cells to
divide and develop into white blood cells, platelets, and red blood cells. Bone marrow is

critical to the body's immune system because it is the source of all blood cells.

G-CSF (filgrastim) and GM-CSF (sargramostim) can increase the number of white
blood cells, thereby reducing the risk of infection in patients receiving chemotherapy. G-CSF
25  and GM-CSF can also stimulate the production of stem cells in preparation for stem cell or
bone marrow transplants; Erythropoietin can increase the number of red blood cells and
reduce the need for red blood cell transfusions in patients receiving chemotherapy; and

Oprelvekin can reduce the need for platelet transfusions in patients receiving chemotherapy.
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15 The incidence of colon cancer in the USA is increasing, while that of gastric cancer is
decreasing, cancer of the small intestine is rare. The incidence of gastrointestinal cancers
varies geographically. Gastric cancer is common in Japan and uncommon in the United States,

‘whereas colon cancer is uncommon in Japan and common in the USA. An environmental
étiologic factor is strongly suggested by the statistical data showing that people who move to a

20  high-risk area assume the high risk. Some of the suggested etiologic factors for gastric cancer
include aflatoxin, a carcinogen formed by aspergillus flavus and present in contaminated food,
smoked fish, alcohol, and Vitamin A and magnesium deficiencies. A diet high in fat and low
in bulk, and, possibly, degradation products of sterol metabolism may be the etiologic factors
for colon cancer. Certain disorders may predispose to cancer, for example, pernicious anemia

25  to gastric cancer, untreated non-tropical sprue and immune defects to lymphoma and
carcinoma, and ulcerative and granulomatous colitis, isolated polyps, and inherited familial

polyposis to carcinoma of the colon.

The most common tumor of the colon is adenomatous polyp. Primary lymphoma is

rare in the colon and most common in the small intestine.
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80 to 90% are possible with early resection before nodal invasion develops. For this reason,
great care must be taken to exclude this disease when unexplained anemia, occult
gastrointestinal bleeding, or change in bowel habits develop in a previously healthy patient.
20 Complete removal of the lesion before it spreads to the lymph nodes provides the best chance
of survival for a patient with cancer of the colon. Detection in an asymptomatic patient by

occult-bleeding, blood screening results in the highest five year survival.

Clinically suspected malignant lesions can usually be detected radiologically. Polyps
less than 1 cm can easily be missed, especially in the upper sigmoid and in the presence of
25 diverticulosis. Clinically suspected and radiologically detected lesions in the esophagus,
stomach or colon can be confirmed by fiber optic endoscopy combined with histologic tissue
diagnosis made by directed biopsy and brush sitology. Colonoscopy is another method utilized
to detect colon diseases. Benign and malignant polyps not visualized by X-ray are often

detected on colonoscopy. In addition, patients with one lesion on X-ray often have additional
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15 prote(gs the lungs and helps them slide back and forth as they expand and contract during

breathing.

Most lung cancers start in the lining of the bronchi. That is why another term for lung
cancer is bronchogenic cancer. Lung cancer can also form in glands below the lining of the
bronchi, frequently in the periphery of the lungs. Lung cancers are thought to develop over a
20  period of many years. First, there may be areas of precancerous changes in the lung. These
precancerous changes often progress to true cancer. It would be very useful to be able to
detect these precancerous changes. As a cancer develops, the cancer cells may produce
chemicals that cause new blood vessels to form nearby. These new blood vessels nourish the
cancer cells, which can continue to grow and form a tumor large enough to see on x-rays.
25  Cells from the cancer can break away from the original tumor and spread to other parts of the

body. This process is called metastasis.

There are two major types of lung cancer: small cell lung cancer (SCLC) and non-
small cell lung cancer NSCLC). If a lung cancer has characteristics of both types it is called a

mixed small cell/large cell carcinoma.



chem cal s that cause new bl ood vessels to form nearby. These new bl ood
vessel s nourish the cancer cells, which can continue to grow and forma
tunmor | arwe 2erouegvet 0 see on x-rays. Cells fromthe caneem/scamobneak away
fromthe original tunor and spread to other parts of the body. This process
is called netastasis. There are two ngor types of |lung cancer: small cell

| ung cancer (SCLC) and nonsnmall cell lung cancer (NSCLC). If a |lung cancer

has characteri st f both types it is.called i xed s | cell/]arge
cel | carci ngrﬁ’t?.u%%t"?i%g‘&n@fcaﬁ S PG ARE S E‘éet”styger gscﬁlhé g?fﬁ%ﬂ%oéé}fq Sn?%,lpe )
(SCLO) rouranRfs faf mhReuss kd canbes BTt kéhdt Radpromigiddly thRRSE tHev@e! The SCLC
tends to spread wdely through the body. The cancer cells can nultiply

qui ckl yanceneeHs|can guiltiplyrarisklya framdlpige demers, andypreadde danpthapdss aed obehans such

as the bones, .brai adr.enal A Ver, . S often
ot ar t < OTAns Rienis CharR R, o R AT RRR0S Al ik Tpis Hibeoglohfer Bhip P 8RGET 1100,
i s sl mastbrahokdyiSaraBelSetbrivy tiRroblsitnSmall tell Ring@ancer & #mbstralsayseanediyo has

never snoked to have snall cell ]Jupg cancer. élhgr names E r SCLC are oat
Col | cameKineH YRy s far semppna e hisdeurt ks (0 BAvs ekeell HRE 30986 ni ng 87%

of | un@)_f%é?"ﬁﬁﬁ{e? FINO e AR &%iﬁo&%&all J&Pﬁrﬁi@é@%ﬁﬂ(ﬁ&nﬁﬂ%&y pes of

NSCLC. e cells in these sub-types differ in size, shape, and chem cal
make- up. About 25% 30% of all lung cancers are squamous _cell carcinpnas.
They are asdberemaningi87h of Inngeascsrs gre RefoRNHbcNSdr{e)- Fbe@érqgcﬁ?oﬁu -
centra ) iR ; t A maf0of 1ung
cancer bjp\éi\ggﬁgg%?c ?ﬁg g’galr%qr;l ﬂbﬁ%ﬂf@% %glﬁp?ﬁm?{’]g%t %I{dcb;hggl OE gf Qlégng.
Pebtpl e Abotit2 3466 0%y pitalbliung dertecare squamaps kelbeanciasmbs. dihey il assciater with a

carci noma (sqnetinmes cal l.ed bronchoal yeol ar carcino or br.onchi oal veol ar
car ci ngiﬁﬁf)r§ PgﬁHOff‘Bg ﬁﬁ‘?/?ng i, b¢ foé’flg ﬁ?‘HEleéfsP%ar'ta‘ri_?é(?P“bH%@eﬁﬁ“‘taﬁmﬂ‘frﬁﬁsr acf%lﬁs of

| ung CcagG®but 4084 8EMAE chnddRINGERSBRGEAGALR BadIB fOAR®M BE Butdr Fagf dtflug@ncer
that accounts for about 10% 15% of |ung cancérs. It nay appear in any part

of t heProplg withrmaheitypet afradenacarcinonye, kneivs ps bradchjoloalkveglar eascinema gsametingsoor

R e T s T eI

t up®r s pRfenbils thau NBosa Gt btherftPpesiof Waig dahedt. Bafgetell undifferenmiated cadomibmas e
slowgrowing tunors that are called typical carcinoid tunors. They are
gener akTeya ype ebcangersthatgsequntsifor ARy A 0% heyeof BingLaneess- df maY aPrReghyd@Ycan

spread,,f Bﬂﬁeg%‘r{g Ly itV 13 8 A spPLa PRKSrebtlfRe HBbborPrdgnoSis. NoN-smal |

cell If ng can .
In addition to the 2 main types of lung cancer, other tumors can occur in the lungs.
Some of these are non-cancerous (benign). Carcinoid tumors of the lung account for fewer
20 than 5% of lung tumors. Most are slow-growing tumors that are called typical carcinoid
tumors. They are generally cured by surgery. Although some typical carcinoid tumors can
spread, they usually have a better prognosis than small cell or non-small cell lung cancer.
Cancers intermediate between the benign carcinoids and small cell lung cancer are known as

atypical carcinoid tumors.

25 Lung Cancer Stages

Staging is the process of determining how localized or widespread cancer is. It
describes how far the cancer has spread. The treatment and prognosis depend, to a large
extent, on the cancer's stage. Tests such as CT, MRI, scans, bone marrow biopsy,

mediastinoscopy, and blood tests are used to stage the cancer.
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15  other lung tissues. This stage is also known as carcinoma in situ.

T1: The cancer is no larger than 3 centimeters (slightly less than 11/4 inches), has not
spread to the membranes that surround the lungs (visceral pleura), and does not affect the

main branches of the bronchi.

T2: The cancer has one or more of the following features: it is larger than 3 cm; it
20 involves a main bronchus, but is not closer than 2 cm (about 3/4 inch) to the point where the
trachea (windpipe) branches into the left and night main bronchi (carina); it has spread to the
membranes that surround the lungs (pleura). The cancer may partially clog the airways, but

this has not caused the entire lung to collapse or develop pneumonia.

T3: The cancer has one or more of the following features: spread to the chest wall, the
25  breathing muscle that separates the chest from the abdomen (diaphragm), the membranes
surrounding the space between the two lungs (mediastinal pleura), or membranes of the sac
surrounding the heart (parietal pericardium); invades a main bronchus and is closer than 2 cm
(about 3/4 inch) to the point where the windpipe (trachea) branches into the left and right main
bronchi, but does not affect this area; has grown into the airways enough to cause an entire

30 lung to collapse or to cause pneumonia in the entire lung.
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(mediastinum). Affected lymph nodes are on the same side of the cancerous lung.

15 N3: Spread to lymph nodes near the collarbone on either side, to hilar or mediastinal

lymph nodes on the side opposite the cancerous lung.

Non-Small Ceﬂ Lung Cancer M Stages
MO: No spread to distant organs or areas. Sites considered distant include other lobes
of the lungs, lymph nodes further than those mentioned in N stages, and other organs or

20  tissues such as the liver, bones, or brain
M1: The cancer has spread distantly.

Stage Grouping for Non-Small Cell Lung Cancer
Once the T, N, and M categories have been assigned, this information is combined
(stage grouping) to assign an overall stage of 0, I, II, III, or IV. Patients with lower stage

25  numbers have a better prognosis.

Stage 0; Tis, NO, MO: The cancer is found only in the layer of cells lining the air

passages. It has not invaded other lung tissues nor spread to lymph nodes or distant sites.
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lung. It has not spread to lymph nodes or distant sites.

Stage IIIA; T1 or 2, N2, MO or T3, N1 or 2, MO: The cancer can be any size, or
involves a main bronchus, but is not near the carina or it has spread to the pleura or the cancer
1s partially clogging the airways. It has spread to nodes in the middle of the chest
20  (mediastinum), but not to distant sites, OR, It has spread to the chest wall or the diaphragm,
the mediastinal pleura, or membranes surrounding the heart, or it invades a main bronchus and
is close to the carina or it has grown into the airways enough to cause an entire lung to
collapse or to cause pneumonia in the entire lung. It has spread to lymph nodes anywhere in

the chest on the same side as the cancer, but not to distant sites.

25 Stage I1IB; T1, 2 or 3, N3, MO or T4, NO, 1, 2 or 3, MO: The cancer can be of any size.
It has spread to lymph nodes around the collarbone on either side, or to hilar or mediastinal
lymph nodes on the side opposite the cancerous lung OR, It has spread to the mediastinum,
the heart, the windpipe (trachea), the esophagus (tube connecting the throat to the stomach),

the backbone, or the carina or two or more separate tumor nodules are present in the same
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15 The methods and compositions described here are suitable for the detection, diagnosis,
treatment or prevention of lung cancer. They may be combined with any of the methods

described above for tfeating lung cancer.

SQUAMOUS CELL CARCINOMA

Squamous cell carcinoma is described in detail in US Patent 6,432,452, from which

20  the following paragraphs are adapted.

There is a strong association between exposure of the skin to the ultraviolet light
component of sunlight and the development of skin cancers, such as malignant melanoma and
the non-melanoma skin cancers, mainly basal cell carcinomas (BCCs) and squamous cell
carcinomas (SCCs). The incidence of these cancers has been rapidly increasing world wide. In

25  Britain, there were 4000 newly-diagnosed cases of malignant melanoma in 1994, an 80%
increase over the past 10 years (Wessex Cancer Trust, 1996). In the United States,
approximately 34,100 new cases were expected, an increase of 4% per year. Queensland,

Australia, has the highest incidence of melanoma in the world, but early detection and
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, Surgical removal is by far the most common treatment for malignant melanomas,

20 BCCs and SCCs. This can take the form of electrodesiccation and curettage, cryosurgery,
simple wide excision, micrographic surgery or laser therapy. Other treatments, used when the
cancers are detected at a later stage of development, are external radiation therapy,
chemotherapy or to a lesser extent bio-immunotherapy or photodynamic therapy. The choice
of treatment is dependent on the type and stage of the disease and the age and health of the

25  patient (National Cancer Institute, U.S.A., 1997).

All of the present treatments suffer from severe limitations. The major concern is the
poor recognition of cancerous cells at the site of excision and the high likelihood of
recurrence, necessitating follow-up surgery and treatment, with the risk of further
disfigurement and scarring. In one publication, the reported rates for incompletely-excised

30 BCCs was 30-67% (Sussman and Liggins, 1996). Immune suppression associated with
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ext er nal Pancreatic cancer is described in detail in US Patent 7,405,227, from which the

15  following paragraphs are adapted.

Pancreatic cancer could comprise an epitheliod carcinoma in the pancreatic duct tissue

and an adenocarcinoma in a pancreatic duct.

The most common type of pancreatic cancer is an adenocarcinoma, which occurs in

the lining of the pancreatic duct. The possible treatments available for pancreatic cancer are

20  surgery, immunotherapy, radiation therapy, and chemotherapy. Possible surgical treatment
options include a distal or total pancreatectomy and a pancreaticoduodenectomy (Whipple

procedure).

Radiation therapy may be an option for pancreatic cancer patients, specifically external
beam radiation where radiation is focused on the tumor by a machine outside the body.

25  Another option is intraoperative electron beam radiation administered during an operation.

Chemotherapy may be used to treat pancreatic cancer patients. Appropriate anti-cancer
drugs include 5-fluorouracil (5-FU), mitomycin, ifosfamide, doxorubicin, steptozocin,

chlorozotocin, and combinations thereof.
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Gliomas are classified into groups according to the type of glial cell from which they
originate (Id). The fnost common types of glioma are astrocytomas. These tumors develop
“from star-shaped glial cells called astrocytes. Astrocytomas are assigned to grades according
20  to their malignancy. Low-grade astrocytomas, also known as grade I and II astrocytomas, are
the least malignant, grow relatively slow and can often be completely removed using surgery.
Mid-grade astrocytomas, also known as grade III astrocytomas, grow more rapidly and are
more malignant. Grade III astrocytomas are treated with surgery followed by radiation and
some chemotherapy. High-grade astrocytomas, also known as grade IV astrocytomas, grow
25  rapidly, invade nearby tissue, and are very malignant. Grade IV astrocytomas are usually
treated with surgery followed by a combination of radiation therapy and chemotherapy.
Glioblastoma multiforme are grade IV astrocytomas, which are among the most malignant and

deadly primary brain tumors (Id).

Traditionally, treatment of astrocytomas has involved surgery to remove the tumor,

30 followed by radiation therapy. Chemotherapy may also be administered either before or after
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pr pd ongegds (Id).r osourea treat ment have been reported (Cohen et al.(1976),
Cancer Treat. Rep. 60, 1257 1261). These conplications include pul nonary
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brain tumors. The key property of these compounds is their ability to cross the blood-brain
barrier. 1-3-bis-2-chloroethyl-1-nitrosourea (BCNU, also known as Carmustine) was the first
~of these to be used clinically. While the use of BCNU in combination with surgery and/or

20 radiation treatment has been shown to be beneficial, it has not cured glioblastoma multiforme
brain tumors. Additionally, complications with prolonged nitrosourea treatment have been
reported (Cohen et al.(1976), Cancer Treat. Rep. 60, 1257 1261). These complications include

pulmonary fibrosis, hepatic toxicity, renal failure and cases of secondary tumors associated

with nitrosourea treatment.

25 The use of estrogen receptor modulators Tamoxifen and Raloxifene in cancer
treatment has also been investigated. Tamoxifen has been used in human clinical trials
involving the treatment of recurrent malignant glial tumors (Couldwell et al.(1996), Clin.
Cancer Res. 2, 619 622). Raloxifene has been shown to inhibit metastasis of a tail tumor to the
lungs in a rat model (Neubauer et al.(1995), Prostate 27, 220 229).
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15  prevalence has reached almost epidemic proportions in other areas of the world, particularly in
China, Japan, Iran and South Africa. However, the number of people afflicted by esophageal
cancer in the Western world has been growing steadily over the last few decades. For instance,
between 1994 to 19.99,‘ the annual rate of occurrence for esophageal cancer in the United
‘States is four to five folds of that from 1974 to 1989, during which, the annual rate of

20  occurrence for esophageal cancer is five to six times that from 1935 to 1971.

" Carcinoma of the esophagus occurs most often in men over 50 years old. The male-to-
female ratio being approximately 3:1 (Garfinkel et al., 1980, CA Cancer J Clin. 30:39 44).
The exact causes of esophageal cancer are not known and a variety of etiologic factors are
suspected in causing esophageal cancer. Genetic factors do not appear to play a role except in

25 individuals with the rare condition of keratosis palmaris et plantaris (tylosis), which is

inherited as an autosomal dominant trait. Dietary factors may play a role because
concentrations of nitrosamines and their precursors (nitrates and nitrites) are high in food and
water samples from areas in China with a high incidence of esophageal cancer. Other risk

factors include smoking, alcohol consumption, low socioeconomic status and a deficient diet.
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benign obstructing lesions, esophageal cancer is usually not associated with proximal

dilatation of the esophagus.

There are two main types of esophageal cancer, squamous cell carcinoma and

20  adenocarcinoma. At one time, squamous cell carcinoma was by far the more common of the
two cancers, and was once responsible for almost 90% of all esophageal cancers. However,
more fecent medical studies show that squamous cell cancers make up only about two thirds
of esophageal cancers today. Since the entire esophagus is normally lined with squamous
cells, squamous cell carcinoma can occur anywhere along the length of the esophagus.

25  Adenocarcinoma, on the other hand, starts in glandular tissue, which normally does not cover
the esophagus and usually arise from metaplasia of Barrett's mucosa. Tumors such as adenoid
cystic carcinoma, mucoepidermoid carcinoma, adenosquamous carcinoma, carcinosarcoma
and pseudosarcoma that are similar in microscopic appearance to those arising in salivary

glands account for most of the remaining glandular tumors of the esophagus. Sarcomas,
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esophagus (esophagectomy), chemotherapy and radiation therapy. Surgery is a common
“choice at early stage tumors and will frequently cure the disease when the cancer is confined
20  to the esophagus. However, for patients who have experienced the cancer spreading outside
the esophagus (metastatic disease), cure is generally not possible, and treatment is directed
towards relief of symptoms (palliative therapy). Other modalities that may be used to improve

a patient's ability to swallow include endoscopic dilation of the esophagus (sometimes with

placement of a stint) to open the esophagus, or photodynamic therapy.

25 The use of radiation therapy as a single modality in the definitive treatment of
esophageal cancer has met with little success despite efforts to increase the total dose to the
tumor and reduce the amount of irradiated normal tissue. The median survival for patients
treated with radiation is around 12 months, and long-term survivors are few (Beatty et al.,
1979, Cancer 43:2254 67; Newaishy et al., 1982, Clin Radiol. 33:347 352; Schuchman et al,

30 1980, J Thorac Cardiovasc Surg. 79:67 73). The best results with radiation alone have come
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and diarrhea. Active chemotherapeutic agents include bleomycin, cisplatin, 5-fluorouracil,

mitomycin C, oxorubicin, methotrexate, paclitaxel (Taxol), and irinotecan (CPT-11, or

20  Camptosar).

The methods and compositions described here are suitable for the detection, diagnosis,
treatment or prevention of oesophageal cancer. They may be combined with any of the

methods described above for treating oesophageal cancer.

STOMACH CANCER

25 Stomach cancer is described in detail in US Patent 6,962,779, from which the

following paragraphs are adapted.

Cancer of the stomach, also referred to as gastric cancer, is often difficult to diagnose
in early stages and can be in the stomach for a long time, growing to a large size before

symptoms arise. This cancer frequently metastasizes to the small intestine due to its proximity.
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Patients with gastrointestinal cancers are closely monitored following initial therapy
and during adjuvant therapy to determine response to therapy and to detect persistent or
recurrent disease of metastasis. There is clearly a need for a cancer marker which is more

‘sensitive and specific in detecting recurrence of these types of cancer.

20 Another important step in managing gastrointestinal cancers is to determine the stage
of the patient's disease. Stage determination has potential prognostic value and provides
criteria for designing optimal therapy. Generally, pathological staging of cancer is preferable
over clinical staging because the former gives a more accurate prognosis. However, clinical
staging would be preferred were it at least as accurate as pathological staging because it does

25  not depend on an invasive procedure to obtain tissue for pathological evaluation. Staging of
gastrointestinal cancers would be improved by identifying new markers in cells, tissues, or

bodily fluids which could differentiate between different stages of invasion.
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To treat bladder cancer, surgery, radiation therapy, immunotherapy, chemotherapy, or
a combination thereof fnay be applied. Some possible surgical options are a transurethral
20  resection, a cystectomy, or a radical cystectomy. Radiation therapy for bladder cancer may

include external beam radiation and brachytherapy.

Immunotherapy is another method that may be used to treat a bladder cancer patient.
Typically this is accomplished intravesically, which is the administration of a treatment agent
directly into the bladder by way of a catheter. One method is Bacillus Calmete-Guerin (BCG)
25  where a bacterium sometimes used in tuberculosis vaccination is given directly to the bladder
through a catheter. The body mounts an immune response to the bacterium, thereby attacking

and killing the cancer cells.

Another method of immunotherapy is the administration of interferons, glycoproteins

that modulate the immune response. Interferon alpha is often used to treat bladder cancer.
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15 chmcal history, risk factors for skin cancer, and other information. The dermatologlst then

decides if a pigmented lesion should the excised for histopathological evaluation.

Cutaneous melanoma starts growing in the top layer of the skin--the epidermis. If it is
detected and completely removed while still confined to the epidermis, it can be completely
cured, and has a very high cure rate if it has just entered the next skin layer, the papillary

20  dermis. Thus screening and early detection are critical to lowering the morbidity and mortality
of this cancer that has been increasing rapidly in incidence and is one of the most common

cancers of young people, especially young women.

In 1992 a Consensus Conference sponsored by the National Institutes of Health
recommended that skin cancer screening be initiated in the United States, but recognized that

25  primary care physicians do not have sufficient training to perform it well.

The methods and compositions described here are suitable for the detection, diagnosis,
treatment or prevention of skin cancer. They may be combined with any of the methods

described above for treating skin cancer.
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15  recognized due to the development of surgical methods and anti-cancer agents such as
cisplatin and taxol, but none of the subsequent improvements in therapeutic regimens have

been effective, and thus there is a need for the development of a new therapeutic method.

The methods and compositions described here are suitable for the detection, diagnosis,
‘treatment or prevention of ovarian cancer. They may be combined with any of the methods

20  described above for treating ovarian cancer.

PROSTATE CANCER

Prostate cancer is described in detail in US Patent 7,470,514, from which the following

paragraphs are adapted.

Cancer of the prostate is the most prevalent malignancy in adult males, excluding skin
25  cancer, and is an increasingly prevalent health problem in the United States. In 1996, it was
estimated that in the United States, 41,400 deaths would result from this disease, indicating
that prostate cancer is second only to lung cancer as the most common cause of death in the
same population. If diagnosed and treated early, when the cancer is still confined to the

prostate, the chance of cure is significantly higher.
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20 However, current prostate cancer staging methods are limited. As many as 50% of
prostate cancers initially staged as A2, B, or C are actually stage D, metastatic. Discovery of
metastasis is significant because patients with metastatic cancers have a poorer prognosis and
require significantly different therapy than those with localized cancers. The five year survival
rates for patients with localized and metastatic prostate cancers are 93% and 29%,

25  respectively.

The methods and compositions described here are suitable for the detection, diagnosis,
treatment or prevention of prostate cancer. They may be combined with any of the methods

described above for treating prostate cancer.
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breathlessness, a persistent dry cough, and tender nipples. Nevertheless, early diagnosis of
testicular cancer is especially important because testicular cancer is almost always curable if it

20  is found early. If the cancer is not treated, cancer cells from the original site may break away

and spread to nearby lymph nodes but, rarely, to other organs.

The only sure way to know whether testicular cancer is present is by performing a
biopsy. To date, the cause of testicular cancer is unknown. Children born with an undescended
testicle or cryptorchidism have an increased risk (3 to 14 times) of getting testicular cancer

25  regardless of whether surgery is done to correct the problem. (Farer et al., 1985, J. Urol.
134:1071 1076). Research has also shown that testicular cancer is sometimes linked to certain
other rare conditions in which the testicles do not develop normally. Studies indicate that
some men whose mothers took a hormone called DES (diethylstilbestrol) during pregnancy to
prevent miscarriage may develop testicular abnormalities. Some patients with testicular cancer

30 have a history of injury to the scrotum. There is no evidence that an injury or a sporting strain
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The staging of testicular cancer is based on the revised criteria of TNM staging by the
‘American Joint Committee for Cancer (AJCC) published in 1988. Staging is the process of
20 Aescribing the extent to which cancer has spread from the site of its origin. It is used to assess
a patient's prognosis and to determine the choice of therapy. The stage of a cancer is
determined by the size and location in the body of the primary tumor, and whether it has
spread to other areas of the body. Staging involves using the letters T, N and M to assess
tumors by the size of the prfmary tumor (T); the degree to which regional lymph nodes (N) are
25  involved; and the absence or presence of distant metastases (M)--cancer that has spread from
the original (primary) tumor to distant organs or distant lymph nodes. Each of these categories
is further classified with a number 1 through 4 to give the total stage. Once the T, N and M are
determined, a "stage" of I, II, III or IV is assigned. Stage I cancers are small, localized and
usually curable. Stage II and III cancers typically are locally advanced and/or have spread to
30  local lymph nodes. Stage IV cancers usually are metastatic (have spread to distant parts of the

body) and generally are considered inoperable.
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Radiation therapy, like surgery, is a local treatment and affects only the cells in the
treated area. Seminomas are highly sensitive to radiation while nonseminomas are much less
20 xs.ensitive to radiation. Further, radiation therapy may interfere with sperm production,
although the effect is usually temporary. Some other unpleasant effects of radiation therapy

include diarrhea and vomiting. There may also be skin reactions in the area being treated.

Several drugs are typically used to treat testicular cancer: Platinol (cisplatin), Vepesid
or VP-16 (etoposide) and Blenoxane (bleomycin sulfate), Bleomycin, Etoposide, and
25  Cisplatin. Additionally, Ifex (ifosamide), Velban (vinblastine sulfate) and others may be used.
Many medical professionals regard Platinol as the "magic bullet" for treating testicular cancer.
It is the primary reason that testicular cancer is considered to be a curable disease. However,
chemotherapy causes many side effects because it damages not only cancer cells, but other
rapidly growing cells as well, such as hair and gum tissue. Undesirable side effects include

30 temporary hair loss, mouth sores, anemia (decreased numbers of red blood cells that may
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i nvest irYalvedihe use of various animal models of cancer. The mouse has been one of the most
informative and productive experimental system for studying carcinogenesis (Sills et al.,
2001, Toxicol Letters 120:187 198), cancer therapy (Malkinson, 2001, Lung Cancer 32(3):265
20 279; Hoffman R M., 1999, Invest New Drugs 17(4):343 359), and cancer chemoprevention
(Yun, 1999, Annals NY Acad Sci. 889:157 192). Cancer research started with transplanted
tumors in animals which provided reproducible and controllable materials for investigation.
Pieces of primary animal tumors, cell suspensions made from these tumors, and immortal cell

lines established from these tumor cells propagate when transplanted to animals of the same

25  species.

To transplant human cancer to an animal and to prevent its destruction by rejection, the
immune system of the animal are compromised. While originally accomplished by irradiation,
thymectomy, and application of steroids to eliminate acquired immunity, nude mice that are
athymic congenitally have been used as recipients of a variety of human tumors (Rygaard,

30 1983, in 13.sup.th International Cancer Congress Part C, Bielogy of Cancer (2), pp37 44, Alan
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SCREENING FOR ANTI-VHZ AGENTS

Identifying VHZ Modulators, Agonists and Antagonists
Antagonists, in particular, small molecules may be used to specifically inhibit VHZ for

20  use as anti-VHZ agents.

We therefore disclose VHZ antagonists and small molecule VHZ inhibitors, as well as
assays for screening for these. Antagonists of VHZ may be screened by detecting modulation,
such as down regulation, of binding or other VHZ activity. We therefore provide a compound
capable of down-regulating the expression, amount or activity VHZ polypeptide. Such a

25  compound may be used in the methods and compositions described here for treating or
preventing cancer, particularly colon cancer, lung cancer, squamous cell carcinoma including
lip, larynx, vulva, cervix and penis cancer, pancreatic cancer, brain cancer, oesophageal
cancer, stomach cancer, bladder cancer, kidney cancer, skin cancer, ovary cancer, prostate

cancer and testicular cancer.
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and/ or catd] o WHDéExp¥ddéion iayVibe éifipl6 7 to treat colon cancer, lung cancer, squamous cell
carcinoma including lip, larynx, vulva, cervix and penis cancer, pancreatic cancer, brain
cancer, oesophageal cancer, stomach cancer, bladder cancer, kidney cancer, skin cancer, ovary
20 éancer, prostate cancer and testicular cancer and other cancers. Therefore, it is desirous to find
compounds and drugs which stimulate the expression and/or activity of VHZ, or which can
inhibit the function of this protein. In general, agonists and antagonists are employed for
therapeutic and prophylactic purposes for any known cancer, in particular, colon cancer, lung
cancer, squamous cell carcinoma including lip, larynx, vulva, cervix and penis cancer,
25  pancreatic cancer, brain cancer, oesophageal cancer, stomach cancer, bladder cancer, kidney

cancer, skin cancer, ovary cancer, prostate cancer and testicular cancer.

By “down-regulation” we include any negative effect on the behaviour being studied;
this may be total or partial. Thus, where binding is being detected, candidate antagonists are
capable of reducing, ameliorating, or abolishing the binding between two entities. The down-

30 regulation of binding (or any other activity) achieved by the candidate molecule may be at
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The materials necessary for such screening to be conducted may be packaged into a

screening kit.

Such a screening kit is useful for identifying agonists, antagonists, ligands, receptors,
léubstrates, enzymes, etc. for VHZ polypeptides or compounds which decrease or enhance the
20  production of VHZ. The screening kit may comprise: (a) a VHZ polypeptide; (b) a
recombinant cell expressing a VHZ polypeptide; or (c) an antibody to VHZ polypeptide. The
screening kit may comprise a library. The screening kit may comprise any one or more of the
components needed for screening, as described below. The screening kit may optionally

comprise instructions for use.

25 Screening kits may also be provided which are capable of detecting VHZ expression at
the nucleic acid level. Such kits may comprise a primer for amplification of VHZ, or a pair of
primers for amplification. The primer or primers may be chosen from any suitable sequence,
for example a portion of the VHZ sequence. Methods of identifying primer sequences are well

known in the art, and the skilled person will be able to design such primers with ease. The kits
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In their simplest form, the assays may simply comprise the steps of mixing a candidate

15  compound with a solution containing a VHZ polypeptide to form a mixture, measuring
activity of VHZ polypeptide in the mixture, and comparing the activity of the mixture to a

standard.

Furthermore, molecules may be identified by their binding to VHZ, in an assay which

detects binding between VHZ and the putative molecule.

20 One type of assay for identifying substances that bind to a VHZ polypeptide described
here involves contacting the VHZ polypeptide, which is immobilised on a solid support, with
a non-immobilised candidate substance determining whether and/or to what extent the VHZ
polypeptide of interest and candidate substance bind to each other. Alternatively, the
candidate substance may be immobilised and the VHZ polypeptide as set out in this document

25  non-immobilised.

The binding of the substance to the VHZ polypeptide can be transient, reversible or
permanent. The substance may bind to the polypeptide with a Kd value which is lower than
the Kd value for binding to control polypeptides (e.g., polypeptides known to not be involved

in cancer growth or progression). The Kd value of the substance may be 2 fold less than the
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Binding of the polypeptide to the candidate substance may be determined by a variety
of methods well-known in the art. For example, the non-immobilised component may be
labeled (with for example, a radioactive label, an epitope tag or an enzyme-antibody
conjugate). Alternatively, binding may be determined by immunological detection techniques.

20  For example, the reaction mixture can be Western blotted and the blot probed with an

antibody that detects the non-immobilised component. ELISA techniques may also be used.

Candidate substances are typically added to a final concentration of from 1 to 1000
nmol/ml, such as from 1 to 100 nmol/ml. In the case of antibodies, the final concentration

used is typically from 100 to 500 pug/ml, such as from 200 to 300 ug/ml.

25 Modulators and antagonists of VHZ may also be identified by detecting modulation of
binding between VHZ and any molecule to which this polypeptide binds, or modulation of

any activity consequential on such binding or release.
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Competitive assays are particularly useful, where the cells expressing the library of
compounds are confaé@ed or incubated with a labelled antibody known to bind to a VHZ
polypeptide, such as 1251 _antibody, and a test sample such as a candidate compound whose

20  binding affinity to the binding composition is being measured. The bound and free labelled
binding partners for the VHZ polypeptide are then separated to assess the degree of binding.
The amount of test sample bound is inversely proportional to the amount of labelled antibody

binding to the VHZ polypeptide.

Any one of numerous techniques can be used to separate bound from free binding
25  partners to assess the degree of binding. This separation step could typically involve a
procedure such as adhesion to filters followed by washing, adhesion to plastic following by

washing, or centrifugation of the cell membranes.

The assays may involve exposing a candidate molecule to a cell, such as a colon, lung,
squamous cell including lip, larynx, vulva, cervix and penis, pancreatic, brain, oesophageal,

30  stomach, bladder, kidney, skin, ovary, prostate and testicular cell, and assaying expression of
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Assays to detect modulators or antagonists typically involve detecting modulation of
any activity of VHZ, in the presence, optionally together with detection of modulation of

activity in the absence, of a candidate molecule.

Assays which detect specific biological activities of VHZ, such as phosphatase
20  activity, may be used. The assays typically involve contacting a candidate molecule (e.g., in
the form of a library) with VHZ whether in the form of a polypeptide, a nucleic acid encoding
the poiypeptide, or a cell, organelle, extract, or other material comprising such, with a
candidate modulator. The relevant activity of VHZ (such as phosphatase activity, as described
below) may be detected, to establish whether the presence of the candidate modulator has any
25  effect.

Phosphatase assays are known in the art and are described in Wu et al (2004), Int J
Biochem Cell Biol. 36(8):1542-53 and Alonso et al (2004). J Biol Chem. 20;279(34):35768-
74. Such assays comprise assaying the ability of VHZ to de-phosphorylate a suitable substrate
such as p-nitrophenyl phosphate, or as oligopeptides containing phospho-tyrosine and

30  phospho-threonine residues. The assays may be performed in the presence or absence of a
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Where an extract is employed, it may comprise a cytoplasmic extract or a nuclear

extract, methods of prcparation of which are well known in the art.

It will be appreciated that any component of a cell comprising VHZ may be employed,
20  such as an organelle. One embodiment utilises a cytoplasmic or nuclear preparation, €.g.,
comprising a cell nucleus which comprises VHZ as described. The nuclear preparation may
comprise one or more nuclei, which may be permeabilised or semi-permeabilised, by

detergent treatment, for example.

Thus, in a specific embodiment, an assay format may include the following: a
25  multiwell microtitre plate is set up to include one or more cells expressing VHZ polypeptide
in each well; individual candidate molecules, or pools of candidate molecules, derived for
example from a library, may be added to individual wells and modulation of VHZ activity

measured. Where pools are used, these may be subdivided in to further pools and tested in the
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used as a preliminary step to identify putative modulatory factors for further screening.

Furthermore, or alternatively, the “depletion” or “subtraction” assay may be used to confirm
the modulatory activity of a molecule identified by other means (for example, a “positive”

20  screen as described elsewhere in this document) as a putative modulator.

. Candidate molecules subjected to the assay and which are found to be of interest may
be isolated and further studied. Methods of isolation of molecules of interest will depend on
the type of molecule employed, whether it is in the form of a library, how many candidate

molecules are being tested at any one time, whether a batch procedure is being followed, etc.

25 The candidate molecules may be provided in the form of a library. In one embodiment,
more than one candidate molecule may be screened simultaneously. A library of candidate
molecules may be generated, for example, a small molecule library, a polypeptide library, a
nucleic acid library, a library of compounds (such as a combinatorial library), a library of

antisense molecules such as antisense DNA or antisense RNA, an antibody library etc, by
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15 Libraries
Libraries of candidate molecules, such as libraries of polypeptides or nucleic acids,
may be employed in the screens for VHZ antagonists and inhibitors described here. Such
libraries are exposed tq VHZ protein, and their effect, if any, on the activity of the protein

-determined.

20 Selection protocols for isolating desired members of large libraries are known in the
art, as typified by phage display techniques. Such systems, in which diverse peptide sequences
are displayed on the surface of filamentous bacteriophage (Scott and Smith (1990 supra), have
proven useful for creating libraries of antibody fragments (and the nucleotide sequences that
encoding them) for the in vitro selection and amplification of specific antibody fragments that
25  bind a target antigen. The nucleotide sequences encoding the Vi and V| regions are linked to
gene fragments which encode leader signals that direct them to the periplasmic space of E.
coli and as a result the resultant antibody fragments are displayed on the surface of the
bacteriophage, typically as fusions to bacteriophage coat proteins (e.g., pIII or pVIII).
Alternatively, antibody fragments are displayed externally on lambda phage capsids

30 (phagebodies). An advantage of phage-based display systems is that, because they are
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Natd . deeeallySsfipolpSpie liHaries5879- 5883; Chaudhary et al. (1990) Proc. Natl .

Acad. Sci U S. A, 87: 1066-1070; MCafferty et al. (1990) supra; C ackson
et al. (199

supra. Marks et al. (19 upr.a; i |1, et al..( 1992)
Trends Bi ot é%‘ﬁ pa lfﬁl.arlﬁﬁfw%a*gl?guseﬁ‘p pg(fa.cg %;ﬁgeﬁg)tﬁésﬁsg]oaﬁ)z &%I}al%gi}g)rane(s
(Bird, R.E., et al. (1988) Science 242: 423-6, Huston et al., 1988, Proc. Natl. Acad. Sci
U.S.A., 85: 5879-5883; Chaudhary et al. (1990) Proc. Natl. Acad. Sci U.S.A., 87: 1066-1070;
McCafferty et al. (1990) supra; Clackson ef al. (1991) supra; Marks et al. (1991) supra;

20  Chiswell et al. (1992) Trends Biotech., 10: 80; Marks et al. (1992) supra). Various

embodiments of scFv libraries displayed on bacteriophage coat proteins have been described.
Refinements of phage display approaches are also known, for example as described in
W096/06213 and W092/01047 (Medical Research Council ef al.) and WO97/08320

(Morphosys, supra), which are incorporated herein by reference.

25 Alternative library selection technologies include bacteriophage lambda expression
systems, which may be screened directly as bacteriophage plaques or as colonies of lysogens,
both as previously described (Huse ef al. (1989) Science, 246: 1275; Caton and Koprowski
(1990) Proc. Natl. Acad. Sci. U.S.A., 87; Mullinax et al. (1990) Proc. Natl. Acad. Sci. U.S.A.,
87: 8095; Persson et al. (1991) Proc. Natl. Acad. Sci. U.S.A., 88: 2432) and are of use in the

30 methods and compositions described here. These expression systems may be used to screen a
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Fodor (1991) Ann. Rep. Med. Chem., 26: 271.
_ Other systems for generating libraries of polypeptides or nucleotides involve the use of

20 éell-free enzymatic machinery for the in vitro synthesis of the library members. In one
method, RNA molecules are selected by alternate rounds of selection against a target ligand
and PCR amplification (Tuerk and Gold (1990) Science, 249: 505; Ellington and Szostak
(1990) Nature, 346: 818). A similar technique may be used to identify DNA sequences which
bind a predetermined human transcription factor (Thiesen and Bach (1990) Nucleic Acids

25  Res., 18: 3203; Beaudry and Joyce (1992) Science, 257: 635; W092/05258 and
W092/14843). In a similar way, in vitro translation can be used to synthesise polypeptides as
a method for generating large libraries. These methods which generally comprise stabilised
polysome complexes, are described further in WO88/08453, W090/05785, W090/07003,
W091/02076, W091/05058, and W092/02536. Alternative display systems which are not

30  phage-based, such as those disclosed in W(095/22625 and W095/11922 (Affymax) use the
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l'i brar bgs ressteRRliDars nfaQk 1 O8inbinaRREl peisrideUbranyproiosshk oshediby SHfiveed St at es
Cabilly, Totowa, N.J. : Humana Press, c1998. Methods in Molecular Biology v. 87). Specific
combinatorial librar'ievsk and methods for their construction are disclosed in United States
Patent 6,168,914 (Campbell, et al), as well as in Baldwin et al. (1995), “Synthesis of a Small
20  Molecule Library Encoded with Molecular Tags,” J. Am. Chem. Soc. 117:5588-5589, and in

the references mentioned in those documents.

In one embodiment, the combinatorial library which is screened is one which is
designed to potentially include molecules which interact with a component of the cell to
influence gene expression. For example, combinatorial libraries against chromatin structural

25  proteins may be screened. Other libraries which are useful for this embodiment include
combinatorial libraries against histone modification enzymes (e.g., histone acetylation or
histone metylation enzymes), or DNA modification, for example, DNA methylation or

demethylation.

Further references describing chemical combinatorial libraries, their production and

30  use include those available from the URL http://www.netsci.org/Science/Combichem/,
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Martin, Computer Assisted Molecular Design Project, Abbott Laboratories (Published

June/July, 1996); Combinatorial Chemistry and Molecular Diversity Course at the University

20  of Louisville: A Description, Arno F. Spatola, Department of Chemistry, University of
Louisville (Published June/July, 1996); Chemically Generated Screening Libraries: Present
and Future. Michael R. Pavia, Sphinx Pharmaceuticals, A Division of Eli Lilly (Published
June/July, 1996); Chemical Strategies For Introducing Carbohydrate Molecular Diversity Into
The Drug Discovery Process.. Michael J. Sofia, Transcell Technologies Inc. (Published

25  June/July, 1996); Data Management for Combinatorial Chemistry. Maryjo Zaborowski,
Chiron Corporation and Sheila H. DeWitt, Parke-Davis Pharmaceutical Research, Division of
Warner-Lambert Company (Published November, 1995); and The Impact of High Throughput
Organic Synthesis on R&D in Bio-Based Industries, John P. Devlin (Published March, 1996).

Techniques in combinatorial chemistry are gaining wide acceptance among modern
30  methods for the generation of new pharmaceutical leads (Gallop, M. A. et al., 1994, J. Med.
Chem. 37:1233-1251; Gordon, E. M. et al., 1994, J. Med. Chem. 37:1385-1401.). One



Martin, Computer Assisted Ml ecul ar Design Project, Abbott Laboratories
(Publ i shed June/July, 1996); Conbinatorial Chem stry and Mol ecul ar

Di ver si t ywaQaoremaesb t he University of Louisville: A DesecisGenmo0ao F.
Spatol a, Department of Chemi stry, University of Louisville (Published
June/ July, 1996); Chemically Generategs Screening Libraries: Present and
Future. M chael R Pavia, Sphinx Pharmaceuti cal s, ADvision of Eli Lilly

(Publ i she ne JuI 199 | ratedi Far n j _
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Medi ci na em stry, Budapest 1988; Furka, ., 1988, 14t h
| nt er n354:84H&). (B’orﬁgl@mSimﬂOSBd teenviebandyynepestaddy 1©88ful technique of using

insoluble random coml_:)matorlal libraries. Lam synthesized random combinatorial libraries on
20 solid phase supports, so that each support had a test compound of uniform molecular structure,
and screened the libraries without prior removal of the test compounds from the support by

solid phase binding protocols (Lam, K. S. et al., 1991, Nature 354:82-84).

Thus, a library of candidate molecules may be a synthetic combinatorial library (e.g., a
combinatorial chemical library), a cellular extract, a bodily fluid (e.g., urine, blood, tears,
25  sweat, or saliva), or other mixture of synthetic or natural products (e.g., a library of small

molecules or a fermentation mixture).

A library of molecules may include, for example, amino acids, oligopeptides,
polypeptides, proteins, or fragments of peptides or proteins; nucleic acids (e.g., antisense;
DNA; RNA; or peptide nucleic acids, PNA); aptamers; or carbohydrates or polysaccharides.

30 Each member of the library can be singular or can be a part of a mixture (e.g., a compressed
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We therefore provide for antibodies which bind to a VHZ polypeptide, fragment,
“homologue, variant or derivative thereof. Such antibodies are useful in detectingVHZ
éxpression, and in particular in diagnosing a VHZ associated disease such as colon cancer, lung
20  cancer, squamous cell carcinoma including lip, larynx, vulva, cervix and penis cancer,
pancreatic cancer, brain cancer, oesophageal cancer, stomach cancer, bladder cancer, kidney
cancer, skin cancer, ovary cancer, prostate cancer and testicular cancer. Other antibodies
include those which have therapeutic activity, i.e., which are may be used in a therapeutic manner
to treat, manage or prevent any VHZ associated disease, including colon cancer, lung cancer,
25  squamous cell carcinoma including lip, larynx, vulva, cervix and penis cancer, pancreatic
cancer, brain cancer, oesophageal cancer, stomach cancer, bladder cancer, kidney cancer, skin

cancer, ovary cancer, prostate cancer and testicular cancer.
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agai nst any Furthermore, antibodies which are specific for VHZ may be generated against any
suitable epitope, for example, an epitope derived from the VHZ protein. The sequence of a
suitable fragment of VHZ may comprise residue C95 of VHZ and any epitope from this

‘sequence may be used for the generation of specific VHZ antibodies.

20 For the purposes of this document, the term “antibody” refers to complete antibodies or
antibody fragments capable of binding to a selected target. Unless specified to the contrary, the
term iﬁcludes but is not limited to, polyclonal, monoclonal, natural or engineered antibodies
including chimeric, CDR-grafted and humanised antibodies, and artificially selected
antibodies produced using phage display or alternative techniques. The term also includes

25  single chain, Fab fragments and fragments produced by a Fab expression library. Such
fragments include fragments of whole antibodies which retain their bindingactivity for a target
substance, Fv, F(ab’) and F(ab’), fragments, as well as single chain antibodies (scFv), fusion
proteins and other synthetic proteins which comprise the antigen-binding site of the antibody.

Small fragments, such as Fv and ScFv, possess advantageous properties for diagnostic and
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Polyclonal Antibodies
If polyclonal antibodies are desired, a selected mammal (e.g., mouse, rabbit, goat,
horse, etc.) may be immunised with an immunogenic composition comprising a VHZ
‘i)olypeptide or peptide. Depending on the host species, various adjuvants may be used to
20  increase immunological response. Such adjuvants include, but are not limited to, Freund’s,
mineral gels such as aluminium hydroxide, and surface active substances such as lysolecithin,
pluronic polyols, polyanions, peptides, oil emulsions, keyhole limpet hemocyanin, and
dinitrophenol. BCG (Bacilli Calmette-Guerin) and Corynebacterium parvum are potentially
useful human adjuvants which may be employed if purified the substance amino acid
25  sequence is administered to immunologically compromised individuals for the purpose of

stimulating systemic defence.

Serum from the immunised animal is collected and treated according to known
procedures. If serum containing polyclonal antibodies to an epitope obtainable from a VHZ
polypeptide contains antibodies to other antigens, the polyclonal antibodies can be purified by

30 immunoaffinity chromatography. Techniques for producing and processing polyclonal
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t echni que orlgl nal |y described by Koehler and MIstein (1975 Nature

2565 49Nangg 56:4RE-497) thedriema tashaiqee, the\bumamBreeB hybridomy chagna(tesdaneique

(Kosbor; 8l9g3) mmunol Today 4:72; Cote ef al (1983) Proc Natl Acad Sci 80:2026-2030) and the
EBV-hybridoma technique (Cole et al., Monoclonal Antibodies and Cancer Therapy, pp. 77-
96, Alan R. Liss, Inc., 1985).

Recombinant DNA technology may be used to improve the antibodies as described

20  here. Thus, chimeric antibodies may be constructed in order to decrease the immunogenicity
thereof in diagnostic or therapeutic applications. Such techniques comprise splicing of mouse
antibody genes to human antibody genes to obtain a molecule with appropriate antigen
specificity and biological activity (Morrison et al (1984) Proc Natl Acad Sci 81:6851-6855;
Neuberger et al (1984) Nature 312:604-608; Takeda et al (1985) Nature 314:452-454).

25  Moreover, immunogenicity may be minimised by humanising the antibodies by CDR grafting
[see European Patent Application 0 239 400 (Winter)] and, optionally, framework
modification [EP 0 239 400].

Alternatively, techniques described for the production of single chain antibodies (US
Patent No. 4,946,779) can be adapted to produce the substance specific single chain
30 antibodies.
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Techniques 'fo.r‘the production of single chain antibodies (U.S. Pat. No. 4,946,778) can
also be adapted to produce single chain antibodies to VHZ polypeptides. Also, transgenic
20  mice, or other organisms including other mammals, may be used to express humanized

antibodies.

The above-described antibodies may be employed to isolate or to identify clones

expressing the polypeptide or to purify the polypeptides by affinity chromatography.

Recombinant Techniques of Antibody Production
25 ' Recombinant DNA technology may be used to produce the antibodies according to
established procedure, in bacterial or mammalian cell culture. The selected cell culture system

may secrete the antibody product.

Therefore, we disclose a process for the production of an antibody comprising

culturing a host, e.g. E. coli or a mammalian cell, which has been transformed with a hybrid
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pr ébar & givadargnamainty abthe dasiredaptibodies. Techniques for bacterial cell, yeast or

mammalian cell cultivation are known in the art and include homogeneous suspension culture,
e.g. in an airlift reactor or in a continuous stirrer reactor, or immobilised or entrapped cell

culture, e.g. in hollow fibres, microcapsules, on agarose microbeads or ceramic cartridges.

Large quantities of the desired antibodies can also be obtained by multiplying

20  mammalian cells in vivo. For this purpose, hybridoma cells producing the desired antibodies
are injected into histocompatible mammals to cause growth of antibody-producing tumours.
Optioﬁally, the animals are primed with a hydrocarbon, especially mineral oils such as
pristane (tetramethyl-pentadecane), prior to the injection. After one to three weeks, the
antibodies are isolated from the body fluids of those mammals. For example, hybridoma cells

25  obtained by fusion of suitable myeloma cells with antibody-producing spleen cells from
Balb/c mice, or transfected cells derived from hybridoma cell line Sp2/0 that produce the
desired antibodies are injected intraperitoneally into Balb/c mice optionally pre-treated with

pristane, and, after one to two weeks, ascitic fluid is taken from the animals.

The foregoing, and other, techniques are discussed in, for example, Kohler and

30  Milstein, (1975) Nature 256:495-497; US 4,376,110; Harlow and Lane, Antibodies: a



to give large anounts of the desired anti bodi es. Techniques for bacteri al
cell, yeast or manmmalian cell cultivation are known in the art and incl ude
honbgeneowe 2810eq1e8v6i on culture, e.g. in an airlift reactPom/SGRGINOER76
continuous stirrer reactor, or inmobilised or entrapped cell culture, e.g.
in hollow fibres, mcrocapsul es, on ggarose m crobeads or ceramc
cartridges. Large quantities of the desired antibodies can al so be obtai ned

by multiplyin [ lls in vivo.. For thi e, hybridoma cells
o oauc Labprtion” MERAIok o8 € Sl et MRt Pt s ke PE FR B e SR A s
to caugs i Mbitalibn 8ebHABY AR BHBEdy Yo lcbMIBY/4re defdRibe@ iPdhk ¥ibotetefeddtice®l s are
primed with a hydrocarbon, especially mneral oils such as pristane

(t et r aned dlyo inportexdwplenBP, 06@367& EP@36$fe841 andddt 043059 Arwhieh aiganqasparpted e

weeks the ant bodi es are isolated fromthe body fluids of those mammal s.
For exg %B??Sona cells obtained by fusion of suitable nyeloma cells
wth antlbody produci ng spleen cells fromBalb/c mce, or transfected cells
der$ ved f r ortheydsHicdlbume sopdrhathits ereSp@,é@ed fmathepiesmm@ttbhéleaesﬁfpmﬁalm bbodi es

pr i st aHB BB piBE ob PGS opERueee ) e b B pLRE St he
ani nal ﬁnmﬁh@olé@ihg,q%l &0enz@hid @hﬁﬁbassa}e@tgna@mlaﬁ o spmamsayn or 4 or
exanpl e, Kohl er Ml stein, (1975) Nature 256:495-497; US 4,376,1 10;

Fbrlomﬂﬁhdmmaﬁ@aﬁﬁhtlbodles alLaborat ory Manual, (1988) Cold Sprlng Har bor,
i ncorporated herein by reference. Techniques for t he preparation of

reconbi nant @pidoRad ofBleemiibBdics iR idfBGTdgRAAllihint the calbey Supeaiirgneea and
also in, for exanple, EP 0623679; EP 0368684 and EP 0436597, which are

i nt®r ptheaseitic Flaidmay by concenirated @.g. Pheresatitation wlt@ra@l@wpbmrﬁatpbﬁtes iglysis

t
o1 eongtl O . 458 Rtk ol eany RRELSLATHIALLY Rt TIBIBRLL or escen
i Mmunobleaibrankg, orhlye Hike. eﬁtze,cmaiyrmidm%ﬁﬂ:yl, the agtibalisscarel purifiedlssthy or a

dot-assay, or a radi oi mmunoassay For tion of t anti bodi es, the
|nnunoﬁWﬂ%HWVﬁ?“ﬁﬁ“?ﬁ%P%MV@@?gs§@ﬁ§?ﬁ§ ?ﬁBVwPNOPW§C Ftic fluid may be

Concentm&ﬁq}&%hg cHR¥mBfo gﬁtgpy baéﬂmm&nu@gemwmﬁﬁthﬁ ?taﬁ'lm ialysis

agai nst* hygr Ic mate such as pol yet hyl ene gl yco tration

t ht Hughbhreslaggraphg, erendffiaite shroovatoghephy ke, the ﬁnmmeelsﬁagmemmmgnwﬂ esimitbd, the
antibogles e purified by the customary chromatography nethods, for

exanpl ‘ﬁgP iltration, ion-exchange

Hybridoma cells secreting the monoclonal antibodies are also provided. Hybridoma
cells may be genetically stable, secrete monoclonal antibodies of the desired specificity and

can be activated from deep-frozen cultures by thawing and recloning.

20 Also included is a process for the preparation of a hybridoma cell line secreting
monoclonal antibodies directed to the VHZ polypeptide, characterised in that a suitable
mammal, for example a Balb/c mouse, is immunised with a one or more VHZ polypeptides, or
antigenic fragments thereof; antibody-producing cells of the immunised mammal are fused
with cells of a suitable myeloma cell line, the hybrid cells obtained in the fusion are cloned,

25  and cell clones secreting the desired antibodies are selected. For example spleen cells of
Balb/c mice immunised with VHZ are fused with cells of the myeloma cell line PAI or the
myeloma cell line Sp2/0-Agl4, the obtained hybrid cells are screened for secretion of the

desired antibodies, and positive hybridoma cells are cloned.
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insert coding for a heavy chain variable domain and/q r a light chain

var i abDNAfpdanble strangdad eopsiglingef wid eading PNAs and o€ epplgmentary DNAs

thereto, or these complementary (single stranded) DNAs themselves.

Furthermore, DNA encoding a heavy chain variable domain and/or for a light chain

‘variable domain of antibodies directed to VHZ can be enzymatically or chemically

20 éynthesised DNA having the authentic DNA sequence coding for a heavy chain variable
domain and/or for the light chain variable domain; or a mutant thereof. A mutant of the
authentic DNA is a DNA encoding a heavy chain variable domain and/or a light chain
variable domain of the above-mentioned antibodies in which one or more amino acids are
deleted or exchanged with one or more other amino acids. The modification(s) may be outside

25  the CDRs of the heavy chain variable domain and/or of the light chain variable domain of the
antibody. Such a mutant DNA is also intended to be a silent mutant wherein one or more
nucleotides are replaced by other nucleotides with the new codons coding for the same amino
acid(s). Such a mutant sequence is also a degenerated sequence. Degenerated sequences are
degenerated within the meaning of the genetic code in that an unlimited number of nucleotides

30 are replaced by other nucleotides without resulting in a change of the amino acid sequence

originally encoded. Such degenerated sequences may be useful due to their different



hbrei nbefore are al so di sclosed. By definition such DNAs conprise codi ng
singl e stranded DNAs, double stranded DNAs consisting of said coding DNAs
and of cowplermentsasy DNAs t hereto, or these conpl enment aPgT(S&2009/080236 r anded)
DNAs t hensel ves. Furthernore, DNA encodi ng a heavy chain variabl e domain
and/or for a light chain variable donmgyn of antibodies directed to VHZ can
be enzymatically or chem cally synthesi sed DNA having the authentic DNA
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for the sane am no acid(s). Such a mutant sequence is also a degenerated
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genetic code in that an unlimted nunber of nucleotides are replaced by

ot her mx@rsstn dfehimgrihaniibodies ihe feagmbinant RNAngserisfcoding femheavy ared Hgkiequence

originall.y encoded. .Such deagenerated se n ful . their
di ffer (Sh 1¥§§rtl$°?%??r8?1m§?rte£se§n o@lefc PEG gﬁ%ﬁ?\lgﬁ(ﬁﬁ%ﬁgﬁe c3 gllﬁigl h ich are
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mut? ne IRFQFROEHIOB 1AQHYPAC VEHETSt er m mut ant is intended to include a DNA nut ant
obtained by in vitro nutagenesis of the authentic DNA according to nethods

known i n thealgydiscléRt atdecanb@ai INAS c6apnsiag an stk asding Coriaeanpghabul i n
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In another embodiment, we disclose recombinant DNAs coding for a recombinant
polypeptide wherein the heavy chain variable domain and the light chain variable domain are
linked by way of a spacer group, optionally comprising a signal sequence facilitating the
brocessing of the antibody in the host cell and/or a DNA coding for a peptide facilitating the
20  purification of the antibody and/or a cleavage site and/or a peptide spacer and/or an effector

molecule.

The DNA coding for an effector molecule is intended to be a DNA coding for the
effector molecules useful in diagnostic or therapeutic applications. Thus, effector molecules
which are toxins or enzymes, especially enzymes capable of catalysing the activation of

25  prodrugs, are particularly indicated. The DNA encoding such an effector molecule has the
sequence of a naturally occurring enzyme or toxin encoding DNA, or a mutant thereof, and

can be prepared by methods well known in the art.



for exanple g | , g2 g3 or g4, such as g | or g4. Likew se reconbi nant DNAs
conprising an insert coding for a light chain murine vari abl e domai n of -an
ant i body wpnemweaeaoso VHZ fused to a hunman constant domaiPnTKGae090p0236ich as K
are al so disclosed. In another enbodi ment, we discl ose reconbi nant DNAs
coding for a reconbi nant pol ypepti de \gserein the heavy chain variabl e
domain and the light chain variable domain are |inked by way of a spacer
group, Qpti |l ising a signal sequence facilitating the processing
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of the host cell and/or a DNA coding for a peptide
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useful _jn diaghastic. o apeutic applications. Thus, effector nol ecul es
whi ch éthFBa?ﬁ§nHngH%§§§§é especi al |y enzymes capabl e of catal ysing the

activation of prodrugs, are particularly indicated. The DNA encodi ng such
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VHZ, sdohlosgl.i ntracel | ul ar VHZ. Both nonocl onal antibodi es and humani sed
nonocl onal anti bodies and their properties are described in detail in this

docunent angyd cga%%g@fmgg%gﬁwdfgmi@oi éﬁ%ﬂgq,{)ﬁ?)gﬁ&&eenmﬁﬁttﬁ@ody 209

capabl e of bindin ni sed versions o anti body are al so
di @1 oamihody\ds chpableioh birdimgantanppitypaclzqal bg aofibdsiyrifi9ngr 4 varsamt,iezhologue,

pol ypepti.de, in.whic he anti body is capable of binding to an epitope
bound 9ﬂ%ﬁWF8689@§ﬁ§fﬂ3P”§ vari ant, honol ogue, derivative or fragnent

t hereof . The anti body may be capable of binding to an epitope on a VHZ
pol ypept i de Theamibddy nzayt behuagygbl@ 09binding taab epicapg omeyVHIZmwlyeetidnbamdibyVHZ

anti body.c of binding to an epito ein seguence. conpri si ng
ot dughised ap VR agbosy (o emPrsT B BgUE malpd SPRbE o indhnd o a1
epitope being a sequence comprising residue C95 of VHZ, or a variant, homologue, derivative

15  or fragment thereof.
The antibody may comprise the variable region of monoclonal antibody 209.

We further despribe an antibody comprising the variable region of monoclonal
“antibody 209, or a variant, homologue, derivative or fragment thereof which is capable of

binding VHZ.

20 - The antibody may be capable of binding to an intracellular VHZ polypeptide. The

antibody may be capable of crossing the plasma membrane of a cell.
The antibody may be capable of binding to and inhibiting a biological activity of VHZ.

The antibody may be capable of preventing metastasis of a cancer, such as colon
cancer, lung cancer, squamous cell carcinoma including lip, larynx, vulva, cervix and penis
25  cancer, pancreatic cancer, brain cancer, oesophageal cancer, stomach cancer, bladder cancer,
kidney cancer, skin cancer, ovary cancer, prostate cancer and testicular cancer. The cancer

may comprise VHZ expressing cancer.



or fragment thereof. The antibody may conprise the variable region of

nonocl onal anti body 209. W further describe an anti body conprising the
vari abl e wegnmmwiefosnonocl onal anti body 209, or a vari anPCTiscawlmgergs
derivative or fragnent thereof which is capable of binding VHZ. The

anti body may be capabl e of binding taogn intracellular VHZ pol ypeptide. The
anti body may be capabl e of crossing the plasm nenbrane of a cell. The

anti body may, be capabl e of binding t nd .. nhi bi ti ng_ a_ hi ol ogi activity
of Ve, The R GER e Amt i fatio BpRfPubal P hRee laPito @l Sncer
such asn@jdgn cancer, |ung cancer, squamous cell carcinoma including Hp

| arynx, wvulva, cervix and penis cancer, pancreatic cancer, brain cancer,

oesophageal .capcer, . stopach cancer, bl adder can ki.dn ance skin
cancer, ov ar"@e E’éﬁ@%ﬁi?scrﬁg%% f‘&?@nﬁté%“é’fnpéﬁﬂlgt aé‘sat"i“gﬁflgranhg%gén% ar‘ﬁlghgra ncer may
conpri gRrafdéti€¥Riddsi ng cancer. The anti body may conprise a nonocl onal

anti body or a humani sed nonocl onal anti body. W further describe a

conpi nati on_copprising.an anti-V nti body. and a .f.urt her therapeutic

ant Tbody. ve¥s GREesEaes PhumacsisfHemBR e oA FoRBHBS PR BORED €1 ng such
an ant 'c@&lgbﬁaﬁén,Q&%ﬁﬂie’i‘Q\tiihod‘pham%h’ﬁ@illymcwbtébl@@ﬁdi fedilhendbl dara&Cept abl e
exci pient, diluent or carrier. W further describe an anti body capabl e of

bi ndi HZ i ch i L. bod | bed, nbi i
ns"set Cout ety GerehtanaRbary caarbleghbukheg bry HE. SEeh oty eButR fbr use.
in a mehiofdyok dE&EREMBM onindtioR 48 KtlodPalfve 67 A pRAmceiRhPSIrisIsiionNB8se0f . The

met hod may Conprise exp03|2% a cancer cell to the antibody or conbination.
The mevhiodborajorasepr @ methadmwif triestment erppravantion gp eancecer stagsivtherepé anount of
t he anti body, combination or conposition to an individual suffering or

sugpect ed Ofrps Wiid rﬂ% ESRPRERRE&ing BHcEARRED tHBMtIEOEPS! SntindRhaThal i
cancer. The cancer nmay be a VHZ expressing cancer. The cancer nmay conprise
col on cwmttewdrmay comgpressradevinistsyuaathesapeetidally @ffertieranaunt biidie agtibady, | ar ynx,
vul va, i

cervix and peni s. cancer,..pancreatic cancer .brain cancer,
oesoph&HBaaGa e Rt ot In S AT siler orliRested S PR gpneery
cancer The¥aicér Mmae6prise a metastatic cancer. The cancer may be a VHZ expressing cancer.
The cancer may comprise colon cancer, lung cancer, squamous cell carcinoma
15  including lip, larynx, vulva, cervix and penis cancer, pancreatic cancer, brain cancer,
oesophageal cancer, stomach cancer, bladder cancer, kidney cancer, skin cancer, ovary cancer,

prostate cancer and testicular cancer.

The number of metastatic tumours in a treated individual may be reduced by at least
50% compared to an untreated individual. It may be reduced by at least 60%. It may be
20  reduced by at least 70%. It may be reduced by at least 80%. The number of metastatic tumours

in a treated individual may be reduced by at least 90% compared to an untreated individual.

We further describe an antibody as set out above, a combination as described or a
pharmaceutical composition as described for use in a method of diagnosis of a cancer or

metastasis thereof.

25 We further describe a diagnostic kit comprising such an antibody, such a combination
or such a pharmaceutical composition together with instructions for use in the diagnosis of a

cancer or metastasis thereof.



prostate cancer and testicul ar cancer. The nunber of netastatic tunmours in
a treated individual may be reduced by at |east 50% conpared to an

unt r eat edwondioiieseal . 1t may be reduced by at | east 60%pCirtsGreny/ob&76 educed
by at least 70% It nay be reduced by at |east 80% The nunber of
metastatic tunours in a treated indiviggual nmay be reduced by at | east 90%
conpared to an untreated individual. W further describe an anti body as set

out above, C ination as described or. a pharmaceutic osition as
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t her eotonsiink WFSHEY IDNNEXC Bidng SEQEIRNRS! bica Kirtang Gidhiolspub Aesivativeast ant i body,
such a conbi nation or such a pharmaceutical conposition together with

i nst r udtapmsat thereofwhich s ¢apablgiof BinduiesVE- a cancer or netastasis thereof. W
further describe a pol ypeptide conprising a sequence selected fromthe

group consi syé Agthef deskibd %Micéci@%dm?ﬁ@nh@s&?ﬁen& cdpabR of@htctig a honol ogue,
derivative or fragnent thereof which is capable of binding VHZ. W further

deszr i bwleculnasiset utabpve, enafsatiant.hymelegugudgivativaprnisrgmet thesead gihigh i

nol ecul NaK : .ogue, derivative or fragnent
t her eoﬁ%%?ec #g@dé}é%ggﬁlgﬁgqtfﬁg#%g r}gﬁ%i’bﬂo e;lt)ltg%e havi ng VHZ bi ndi ng
activity. We further describe a cell conprising or transfornmed with such a
nucl ei ¢ aci dVeBbyihendascidbe acelbenmpitsing ordfansigenegwithisich azpudieie eidr descri be a
met hod _of producin elo) s described, the nmethod conprising

provi dls’%aéles(fjec raadeégﬁnﬁgrgﬁ)zts%%pgééeslgi ng the anti body fromthe cell. W further
descri be a nethod of diagnosis of cancer, such as netastatic cancer, in an

i ndi vi dual , Wehurther describeonmethod o produeiai ag antibedyl asglescaibed dhpmsthodom t he

i ndividual .t.0 an _ anti body t . ab t [ bi ndi ng bet ween
il an b Baig Ra Rl i 3R SR oDyt R Fe QAR AR ™ 20T o
treatment or prevention of cancer, such as netastatic cancer, in an

i ndi vi dual 3V fusthendesonbesaiswthoded diagnims elidahedri sughfas oretastatic eancer,ie apet hod

conpri si pg ,admi ni st.erj ng a. therapeutic¢all ffective amount..of, .an_anti body
as desé‘}(ﬂ%gﬂg’t eé’l?&ﬁﬂdncg?‘?pﬂiﬁl%sexag%%i’gg’io%‘f‘a?ga%@ oLt ﬁ‘ledlﬁ&}glsdu d8&Pi bed, to
t he i ndhiybodlyak set DatabRkhad doRytifObiRding ®stwaeh Gl dhtiBodssarskd VOIZ pdlypeptiyle.of t he
above paragraphs. -

We further describe a method of treatment or prevention of cancer, such as metastatic
15  cancer, in an individual suffering or suspected to be suffering from cancer, the method
cbmprising administering a therapeutically effective amount of an antibody as described, a

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

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

individual by a method as described.

We further describe a method of detecting a metastatic cell, the method comprising
exposing a candidate cell to an antibody as described above and detecting expression of VHZ

25  polypeptide by the cell.

We further describe a method of producing an animal model for metastatic tumours,
the method comprising: (a) administering a plurality of metastatic cancer cells, such as a VHZ

expressing cancer cells, into a first animal; (b) allowing the cells to develop into metastatic



We further describe a nethod of treatnent or prevention of cancer, such as
netastatic cancer, in an individual suffering or suspected to be suffering
f r om cancwo,20toaesmet hod conpri si ng di agnosi ng cancer i npPcisGomiovedeal by a
met hod as described and treating the individual by a nethod as descri bed.
We further describe a nethod of detecfygng a netastatic cell, the nethod
conpri si ng exposing a candidate cell to an antibody as described above and

detectin expressl i of .V e t he ¢ ur.t h escri be a
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as a VHZ expressing cancer cells, into a |rst ani ma (b) allow ng the

cel I's roll ingistopssoend ammakst at i ct umours in the first aninal: (c) extracting
a netastatic tunour fromthe first animal and deriving a cell line fromthe

netastatic twWiRidher d€ribéldn AMhNSI& ObRhabldbysizhiativethdd.cel | s of the cell
line into a second aninal. We further describe an ani mal nodel obtai nabl e

by such a neth fu t her descr of an .ani | produced by
such a met ho¥e ﬁiﬁhsg Setboue 0566%%?5 flu PY&B?@%F%?}?O{&% PUT g
furtheamdesgnhg&kaﬁgqhaggmﬁoﬂp&hging the steps of providing an antibody as
descri bed and allow ng the antibody to bind to a VHZ pol ypeptide. The

anti body may be all owed to bin cel | ssing a VHZ pol ypepti de. For
t he avoi danc¥e Brthgpdaserib %g}eglogcgglggplpgéheaﬁ?rrﬁg Adag g aRtYiaS referred

0 in_ URlchbdPGHTEhring hie%nﬁﬂ&dﬂt@d?&io%@ﬁz%waﬁh&@'e a reference to both

t he nouse nonocl onal antibody "(as secreted by a hybridoma), as well as to
t he humani sed version of |tI gl ES t he c nt ext .di c %ées ot herwi se. Thus,
ONgg !

for exanpl e ThgABHEROAYPLRER] midé?éicF GXRIESsing A IyRFREd%0t h t he
nonocl onal antibody 209 (i.e., the nouse hybridoma secreted anti body

despgnat ed 2QPthe avsidwide ofdipubk, WhemR R spec fidantitsddg riekigAationtie eifer?éPro i lids
speci fic anti bodi es described in this docunment nmay be produced by. a per son
oki | | edosumarehishosld §riaksd @ iCBIdfRIrpiSTENGF Kbasa e mause mrenoglonahanbody ng

enpl Oykeﬁ%e% egcogl Ay 384119?355 WA e St &8 b%@ 1tdﬁr°lﬁsrs thecddtedet ai | .

For thi ose, We dr Sclose the sequences o the variabl e regi on of

nonocl drtﬁtes otherwise. Thus, for example, where antibody 209 is referred to, this 1ncludes both the
monoclonal antibody 209 (i.e., the mouse hybridoma secreted antibody designated 209), as

15  well as a humanised monoclonal antibody 209.

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

.biology techniques which we also describe in detail.

For this purpose, we disclose the sequences of the variable region of monoclonal
20  antibody 209. We further disclose variants, homologues, fragments and derivatives of the
variable region. Using this sequence information, a skilled person may produce antibodies

comprising the variable region or its variants, homologues, fragments and derivatives.

We further describe nucleic acid constructs for expressing these monoclonal
antibodies. These constructs enable the production of monoclonal antibodies which have
25  identical sequences to 209. We further disclose variants, homologues, fragments and

derivatives of 209.

Finally, we describe constructs capable of expressing the humanised monoclonal

antibody 209. We describe methods of expressing the antibodies of interest from cells



anti body 209. We further disclose variants, honol ogues, fragnments and
derivatives of the variable region. Using this sequence information, a
ski |l | ed peo=or/aresp6pr oduce anti bodi es conpri si ng t he vaPcalsiGeomw®gewa or its
vari ants, honol ogues, fragnments and derivatives. W further describe
nucl ei c acid constructs for expressingot hese nonocl onal antibodi es. These
constructs enabl e the production of nonoclonal antibodi es which have

i dentical seq es to We further disclose variants ues
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cause themto express the whol e nonocl onal humani sed anti - VHZ

ant § bodhesVHD anuﬁmdleamwarlhmtﬁdmgd@g}esa‘frrwmm andadedvalevesviereafes t hereof . W
further provide for polypeptides in general having VHZ binding activity.

Such pol yperd flzthet Bol i S0l %pe\ﬁ't"@esaiﬂ leRQgH I@ﬁ/m Nz ViR Adivig. S)&th pepti des

may conprise one or nore of same similar properties as the
nonocl pobpeptittes betidesin@OSZ ahebgltésy pbp NHYebmvhdgl polypepedesmaydcangprise one

conveni ence eral | "anti-VHZ odi.es™. |t is w.thin the skills of
o Feaasr ot GoRE e ¢ Srla RgpsriPce e cemnrre ajookits 2! hFehGemEE: be
descri hen basofered !otlﬁfjb(ﬁﬁ/e@lénéen%]ﬂﬂeﬁg!y@bUéﬂtﬂvmﬁntﬂbﬁm@@ conprise anti-VHZ

bi ndi ng activity as descri bed Accordi ngly, and where the context

allows the term.”an HZ .ant i .bodi es" |.d be taken 1.0 incl n

ot Bou o <ot bho e kil o PR PR P g epo e fEnigh ast B B

I ncl udenRGloy| B@Hés!cﬂs&i as} Hﬁthﬁodmloe%hﬁﬁ dgl@Suli’iﬁ'Uut AhicAtbinpRidé B&i-FHY,

|nnuno | 6bul i ns, é be identifie hrough vari ous neans known in the
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simlar pr operti es na a RE“FBRoC Such

si m | avHZ. SudR Iiﬁdlé‘o%les m@nﬁélhdepolypeypﬁdes Raatlintalédules| acveltlas dmtﬂbddieg and
pro?ertles The anti-VHZ anti body may in general Eﬁ capable of binding to
pOFI}?{S’é‘ﬁ%lG@élmSea”& may\,lp@dentlﬁed through Varlous means known 1in the art, for example

by screening a suitable library for VHZ binding activity.

The anti-VHZ antibodies (which include VHZ binding molecules) may comprise
'similar or identical properties may as the monoclonal antibody 209. Such similar or identical
broperties may in particular include binding properties. The anti-VHZ antibody may in
20  general be capable of binding to VHZ polypeptides, e.g., VHZ.

Thus, the term “anti-VHZ antibody” will be taken to include monoclonal antibody 209
(as well as its humanised counterparts). Also included are polypeptides comprising the
variable regions of antibody 209 or variants, homologues, fragments and derivatives thereof.
This term should also be taken to include reference to variants, homologues, fragments and

25  derivatives of the anti-VHZ antibodies, as described below, where the context permits.

VHZ Epitopes }

The anti-VHZ antibodies may have the same or similar binding specificity, binding
affinity and/or binding affinity as 209. The anti-VHZ antibodies may specifically bind to an
epitope bound by antibody 209.



Thus, the term"anti-VHZ anti body" will be taken to include nonocl onal
anti body 209 (as well as its humani sed counterparts). Al so included are
pol ypept iweo0mapsossi ng t he vari abl e regi ons of anti bodpCZB%2a19/00@76 ant s,
honol ogues, fragnments and derivatives thereof. This term should al so be
taken to include reference to variantigg honol ogues, fragnments and
derivatives of the anti-VHZ anti bodi es, as descri bed bel ow, where the

context permits. F Epi t opes The,anti.- VHZ anti bodi es have.t he sane or
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2009. Tﬁﬁtilﬁﬂgi SubiiZepBhé RAPHIAS ni¥OAS BRCkERI! fiyr Blafthld B RdhseR et APe2dusynd by
anti body 209. Methods are known in the art to determne an epitope that is

bound Byspiratery tResedrelt. 7alR6i Berdiermsise A skilepd persomuilbbaiaplerta grigmteantibedicsr i bed

for ex le i n 08) i r r : .
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scr gen Exhapiefl27 Apasrdingly, arskiled person @41l reAdilebabbledo tieatfyi gpti- WHZ cintibodibs a
met hod i s shown in Exanple 27, Accordingly, a skilled person will readily
be abl &hich bipdin the same epitapeps 287 bodi es whi ch bind to the sane epitope as
209. The anti-VHZ anti bodi es may conprise the variable region of antibody
209, whi ch The de$-orHDastibodied @3 donlpeisovie vhhiayle fegios oN@mitibsdy LO% vadckeisor
different variable regions in a single antibody_ nol ecule. They may conprise
one vaffspbed ngdgtaihbelow. Rhsyanaheampse t%%ammrﬁﬁf%rsvbwrlabl&éﬁ%laﬁlway, we
provi de i [.S 1 -abi i d :
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ant 0 bodygidD AccGdirglynntd frodide shenskylledqrepronstht the ability togprodudesing mtiinket gf

conpl et e. enc of an antibody. (i.e., . .heavy.chain d.light chain),
Chey, eSS ITIGE sothp R Bt orsin AR Ty St reBBse 2 (on ) ang.
F(ab')2 fragnents or single chain antibodies (scFv)). The antibodi es may

further confuclsantfbodies magrcotmprinstherfuld ynsubstangalfyr atneplets sedrieatesadapri se t he
antigen-hinding site of. the antibody, as described in detai]l below It wll
Al o ba AT B <Brie RS HEMsUReT iy B G e BeTear oL SRP Ry e
pr oper Lh@dy iU 28 Fv] 0BT A PASY), frfBfdntybrishold GRAHEAMbb@ESGEFWON Tht C. The
engi neering could includé "humani sation”, by- which termwe nean the
i nt$ usatibodies oy e comptiscoision prefeinmy spnthetisr protensavhichesnnpwise ther  sequences
in an antl DMy SEIUERER antibody, as described in detail below. It will also be evident that

such antibodies may be engineered for desirable properties, such as lowered host reactivity,

reduced rejection, etc. -

The engineering could include “humanisation”, by which term we mean the inclusion
20  of (or substitution with) one or more human residues or sequences in an antibody sequence
such as a mouse antibody sequence. “Humanisation” in the context of this document includes
“chimeric” antibodies, in which the antibody comprises discrete sections of mouse and human
sequences, €.g., where one or both of the variable regions comprise mouse sequences, and the
remainder of the antibody molecule (such as the constant region) comprises human sequences.
25 In such chimeric antibodies, the whole of the variable regions of, for example, a mouse or rat
antibody may be expressed along with human constant regions. This provides such a chimeric
antibody with human effector functions and also reduces immunogenicity (HAMA) caused by

the murine Fc region.

Generally, a “chimeric antibody” may refer to an antibody having either a heavy and

30  light chain encoded by a nucleotide sequence derived from a murine immunoglobulin gene



such as a nouse anti body sequence. "Humani sation” in the context of this
docunent includes "chineric" antibodies, in which the anti body conpri ses
di scret e woabioonssoef nouse and human sequences, e.g., wWreTSGao®/0002760t h of
the variabl e regi ons conpri se nouse sequences, and the remai nder of the
anti body nol ecul e (such as the constanti regi on) conprises human sequences.
In such chineric antibodies, the whole of the variable regions of, for

exanpl e, ;a. nouse or rat ti.bod be ressed al gn ith hyman const ant
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functi gRmuabdollftgengduces i mmunogenicity (HAVMA) caused by the nurine Fc
region. Cenerally, a "chineric antibody”" may refer to an anti body havi ng

either a he and light chain e de a nucl.eot.ide s ence, deri ved
froma nuri %ﬁzmﬁmﬂ&mg&ﬁﬁm lpﬂuﬂi@r@ﬁﬁr&eﬁyﬁélresgamf:élaf’\?;i/"bgﬁas'ﬁfqtglﬁf g §1| \e/ﬁcoded
by a nk%ﬁéiﬁ&%ridé%é |§ ggﬂ_@afg@refé%weagi BiRt{Bodich ieAich THA Mo ase0RiHabIR 1868 has

" Humani sat i on’ 50 i ncl udes CbR grafted or reshaped antibodies. It thus
i nc$ udbseremyiateddy iinpdudgthumangesidetisde restuee inamunogenicyy ., Ingueh poantiody ronkhi ch

the nouse variable. region has been.nmutated 10 |. ude human resi dues to

r educe AT gLRIALY §&e?wn’§’§c§ﬁglgﬂs ot %E?@Fmoar#l;g&#}hg'rg%ﬁfoqﬁn%%? arity

det er McHinBhhell @8hARENIWARRrédiSns fosi human tM-Rgibhs \Such @inibsdie@shobid leandiened wi t h
framewor k regi ons from human V-regi ons. Such anti bodi es should be nore
human &Hean aadlesyimmuprnesnic thapshimacrantibedight i bodi es. The anti - VHZ anti body
may generally be capable of binding to VHZ pol ypeptide in a nunber of

condi ti ons. The agie/ HEITRRHAT Miay doherally B icagbRIvfibiRine Rt VHIMIyRptdain a
intracellular condition. That is to say, the anti-VHZ anti body may be
cap@bl augberffic@ndiorss a VHZ pol ypeptide in an intact or unperneabilised
cell. Such an unperneabilised cell may conprise a cell which has not been

exposed, Or [Nghe @NRRAAENS tHe Virlihg edvidonnieht @niRiseEabintiasdlul@toadi€bh. such as
a detergent (e.g., Triton X-100) or_ digitonin. An anti-VHZ antibody as
descri B&at inée saynthy aps-\dap antikodyimay bricapable of idinged YHZipslypsgtidenaRe cel |,

wthin, .ane. _Qr A1 R h oo Sndk: a VHZ
pol ypebritipc g?ﬁiéé/er%gﬁg%%ﬁ eEyS%ﬁ%gﬁ@ﬁ%@@g%%ﬁ E%Qg}ay g%rﬁ égsecarlé%lerq’dlll lg%h%gr ally in
t hi s decueenexpased,tdr@oteniiosed subbtaatialBnwd 4 parmeabilithioh agemyucls sa ddtergemt er i or

of a cell._The anti-VHZ anti bodies
15 (e.g., Triton -lbb) or 1git0nt1n.

An anti-VHZ antibody as described here may be capable of binding to VHZ when it is
inside the cell, within the cell membrane or encapsulated within the cell. Similarly, a VHZ
polypeptide may be bound by an anti-VHZ antibody, as described generally in this document,

| in the context of an environment that comprises the interior of a cell. The anti-VHZ antibodies
20  may in particular be capable of binding to an intracellular VHZ polypeptide. The intracellular
VHZ polypeptide may be associated with one or a number of cellular structures, for example,
the inner leaflet of the cell membrane, an organelle, a cytoskeletal structure, the nuclear
membrane, etc. The VHZ polypeptide may be located within the nucleus. In each of these
cases, the anti-VHZ antibody may be capable of binding to the VHZ polypeptide within the

25  intracellular environment.

The anti-VHZ antibody may be capable of binding to a VHZ polypeptide in an
intracellular environment in a number of ways. The anti-VHZ antibody may be capable of

crossing the plasma membrane. It may be capable of otherwise gaining access to a binding



may in particular be capable of binding to an intracellular VHZ

pol ypeptide. The intracellular VHZ pol ypepti de may be associated with one
or a nunb®o 20fo/aesobul ar structures, for exanple, the inremr/sGealoet276f the
cell menbrane, an organelle, a cytoskeletal structure, the nuclear
menbrane, etc. The VHZ pol ypepti de ngy2be | ocated within the nucleus. In
each of these cases, the anti-VHZ anti body nay be capable of binding to the

VHZ pol ypeptide within the intracellul ar. environnent. The ant.i-VHZ anti body
my beriitenhe VitZpornin e OLE RIS By Bl Rl B bRl o

envi r opaRMcatdd ¢t RHEFRRE defivereyimto hB@el® By anyHéa@t i body may be capabl e of
crossing the plasma nenbrane. It may be capabl e of ot herw se gai ning access

to a bindi ngregion of the VI ol.ypepti.de, for _.example b el | ul.ar upt ake.
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extracellular condition. "The anti-VHZ anti body may therefore be capabl e of

bi ndi nip aroexttagelbdeneavwonpghtpol ypeptide in an extracel | ul ar environnent. The
anti-VHZ anti body may therefore be capable of binding to a VHZ pol ypepti de
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be capable of binding to en it is outside the cell. mlarly, a VHZ

pol ypepttratellwtasty.de otfen mordsy amantaNHZ antibody as derdyibedoherel may be lsaph rally in
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st r ongcinculaveakKy HZ rpphgieptide. semi - per manent or permanent. Bi ndi ng of the
anti-VHZ anti body to the VHZ pol ypeptide may take place within the cell.

Such bindin hABEL i.nhi hi . : LY

pol ypepti deghéltﬁ%tl'bi ndftiﬁr%}g;[)%ﬁgf/n akgbgtc?g#qlés){éﬂgﬁ% t(ggltnla\% % %&%@J%@%}&\l}ﬁ% may
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pol ypeptide. The activity may conprise binding to

15 The binding between the anti-VHZ antibody and its target may be more or less strong

or weak, transient, semi-permanent or permanent.

Binding of the anti-VHZ antibody to the VHZ polypeptide may take place within the
~cell. Such binding may inactivate, inhibit or lower an activity of the VHZ polypeptide. The

binding may neutralise a VHZ activity. The activity may comprise any biological activity

20  caused by or associated with the VHZ polypeptide. The activity may comprise binding to
anothér protein, for example a downstream protein or factor. Binding of anti-VHZ antibody to
VHZ 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-VHZ antibodies may neutralise VHZ

25  polypeptides in blood circulation to prevent VHZ-phosphatases 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 catalytic activity may comprise



anot her protein, for exanple a downstream protein or factor. Binding of
anti-VHZ anti body to VHZ pol ypeptide may inactivate, inhibit or |ower an
activity wO a10dav8est r eam protein or factor. The acti vit PCEBG2000PIA76 €
communi cation with other cells, for exanple cells such as netastatic cancer
cells in circulation. Thus, the anti-\ykZ anti bodies may neutralise VHZ

pol ypeptides in blood circulation to prevent VHZ-phosphatases from bi ndi ng

wi th do treamfactgrs ar. fromthei.r co ni cat.ing wi.th other .cells in
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pat hogeavcﬁlo%@ﬁiwétmy ofgetiAhRAVigRl activity may conprise a catalytic
activity. The catalytic activity may conpri sephosphatase activity. The

activity may, conprise gra ulatin ctivity, ncer .activity,
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t he Exanpl es that such anti-VHZ anti bodi es have anti-cancer activity.
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preventing. netastatic reed f cancer tunmours. Exanple 27 shows that
ani mal glettagéagtcgare@mgf)tcaé%% - PSanti bodi es show significantly fewer tunours
conpared to aninmals not treated with anti-VHZ anti bodies. The anti-VHZ
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or therapies to treat nmetastasis of a cancer, such as an established
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contactling a cancer el'l”, or a cel suspected o
of the family. By this we mean that a cancer which is associated with expression or over-
expression of VHZ may be treatable or preventable by anti-VHZ antibody such as 209, or an
antibody having a similar or identical properties. Similarly, a cancer which is associated with
éxpression or over-expression of VHZ may be treatable or preventable by anti-VHZ antibody

20  such as 209, or an antibody having a similar or identical properties .

The treatment may comprise generally contacting a cancer cell, or a cell suspected of
being a cancer cell, with an anti-VHZ antibody. The cell may be exposed to an anti-VHZ
antibody. The exposure may be repeated a number of times. Any combination of anti-VHZ
antibody in whatever amount or relative amount, in whatever timing of exposure, may be

25  used.

We therefore provide for the use of combinations of anti-VHZ antibodies, as described

above, in the treatment of disease such as cancer.

The cell may 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



being a cancer cell, with an anti-VHZ anti body. The cell may be exposed to
an anti-VHZ anti body. The exposure may be repeated a nunber of tines. Any
conbi nat iwo 20fo/aps06- VHZ anti body i n whatever anount or PersG2a®/0a006nt , in
what ever tim ng of exposure, may be used. W therefore provide for the use
of conbinations of anti-VHZ anti bodi g34 as descri bed above, in the
treatnent of di sease such as cancer. The cell may be an individual cell, or

it my be in a cell nass,. such as a cancer ,or tumour. cell mass. The cel
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anti body may generally conprise any immunogl obulin capable of binding to a
VHZ nol ecul ghe asti-Na$L antiRdy inthyBeherall tanprifedng innANG BEMiESaphbR dfer ms

"anti body" and "i munogl obulin”, as used in this docunent, may be enpl oyed
i nt er c hEiEBIa,Y WA draleqii ag derceiRed Inanoreidstailheloyk t erm i ncl ude fragnents’ of
proteol ytically-cleaved or reconbinantly-prepared portions of an anti body
nol ecularigediegr € capabl e of selectively reacting wth or recognising VHZ
or an epitope thereof, such as an epitope of VHZ bound by 209. Non limting
exdipl es of Theledrmpraitibodyt amd ‘dmivhuioglobobimh anased ih thagdeounent, mdyuete Fab, F

(ab') 2, Fab', Fv fra nts, and single chain antibodi es(scFv ontaining a
VL andelvﬂlodﬁﬁlrmt?fcil%gﬁ%g; Hﬁt}’e’é? tﬁ%ﬁ?ﬁtﬁl’&%eﬁﬁﬁ% . esﬂ*@%"lfg’kde ni?82500 valently or
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i
By "Sckv ecul es” we nmean nol ecul es wherein the VH and VL partner domains
are | i nmblevfackctivebxidattingwityopeoogrdsing X Hye arangpitops thevgafsuchas aechni ques

i nvol ved. in nt hesi $,.0f anti body fragnents which retain their specific
bi ndi nﬁplé‘iﬂeé’ift{ﬁ!f%%“‘}f‘gbﬁ nd in Wnter & -

15 Non limiting examples of such proteolytic and/or recombinant fragments include Fab,
F (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
20 linked via a flexible oligopeptide. A general review of the techniques involved in the synthesis
of antibody fragments which retain their specific binding sites is to be found in Winter &

Milstein(1991) Nature 349, 293-299.

Whole antibodies, and F(ab’) 2 fragments are “bivalent’’. By “bivalent” we mean that
the said antibodies and F(ab’) fragments have two antigen combining sites. In contrast, Fab,

25  Fv, ScFv and dAb fragments are monovalent having only one antigen combining site.

The anti-VHZ antibody may comprise a high affinity antibody with an off rate from
10%s" to 10™*s™". The off rate may be about 2 x 10™*s™.



M| stein(1991) Nature 349, 293-299. Wl e antibodies, and F(ab') 2
fragnments are "bivalent". By "bivalent"” we nean that the said antibodies
and F(ab'wofagmesis have two antigen conbi ning sites. POTSGROMASE276 Fab,

Fv, ScFv and dAb fragnments are nonoval ent having only one antigen conbi ning
site. The anti-VHZ anti body may conprjjge a high affinity anti body with an
off rate fromIQ2S' to 10-4S1. The off rate nay be about 2 x 10 .The term

"of f-rate" used, i this docunment refers to the dissociation rate (koff)
of an ant bl (SHciPrREE e TRE derimeydsterh b dbudeREparas [k e
meas ur gty dcIBANRVAHURHZOMiBOAY ¥REISsedTRA. TBRAPDe madudl Bidg rate is
desirable as it reflects the affinity of an Fab fragment for an antigen.
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anti body has for an antigen such as VHZ. The anti-VHZ anti body may conprise
a peptide pdhesamciaffigtytipdefinedfin terfngof the dissotietion rafther afhrate Kol?) Artdnbodi es

descri be re nclud ant i bo hat .comprise VHZ bindjng. Lyity,
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bound aﬁti&ﬁ saéh Advh LRISYHIRINtIBEdy Hdsefordi antigel saohtdsbidz es al so i ncl ude the
entire or ol e anti body, whether nouse, humani sed or human, such anti body

derivatives.and bi ically-active. fragnepts. These nmay i-ncl ude ant.i body
fr agnent s vl Sor ARGy S omigist A AEPTbVE” 2Pt S agutPE afie or
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sem - SYphMEsy S0P the MAdE nddytiebody, a derivatised anti-VHZ antibody or a
reconbi nant ‘anti-VHZ anti body. \Were the anti-VHZ antibody is a non-native

anti-VHZ antj body, i include at least a pqrtion, of i ¢h has been

pr epar ed by%@@%‘!{’aﬁ%ﬁm‘_ S LSBHWFIH‘&FE_%GSPflrﬁﬁrg‘ﬁ’P,e-Wo%%gﬁWB%uced by

chem C@l;ma¥Rt & SHutndne GIHRI AAHBSdyOder FAHFRsRAH bRISeitAIRL&PVve frhBRchtS These may

"derivative" as used in this docunent includes chem cal nodification of an
include antibody fragments with VHZ binding activity that have amino acid substitutions or

15  have sugars or other molecules attached to amino acid functional groups, etc.

The anti-VHZ antibody may comprise isolated antibody or purified antibody. It may
be obtainable from or produced by any suitable source, whether natural or not, or it may be a
‘synthetic anti-VHZ antibody, a semi-synthetic anti-VHZ antibody, a derivatised anti-VHZ

antibody or a recombinant anti-VHZ antibody.

20 - Where the anti-VHZ antibody is a non-native anti-VHZ antibody, it may include at
least a portion of which has been prepared by recombinant DNA techniques or an anti-VHZ

antibody produced by chemical synthesis techniques or combinations thereof.

The term “derivative” as used in this document includes chemical modification of an
anti-VHZ antibody. Illustrative of such modifications would be replacement of hydrogen by

25  analkyl, acyl, or amino group, for example. Thee sequence of the anti-VHZ antibody may be
the same as that of the naturally occurring form or it may be a variant, homologue, fragment

or derivative thereof.



anti-VHZ antibody. Illustrative of such nodifications would be repl acenent
of hydrogen by an al kyl, acyl, or am no group, for exanple. Thee sequence
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association, secretion, transplacental mobility, and complement binding, but which are not

involved with binding a VHZ epitope. The amino acid sequence and corresponding exon
sequences in the genes of the constant region will be dependent upon the species from which
it is derived. However, variations in the amino acid sequence leading to allotypes are

20  relatively limited for particular constant regions within a species. An “allotype” is an antigenic

determinant (or epitope) that distinguishes allelic genes.

The variable region of each chain is joined to the constant region by a linking
polypeptide sequence. The linkage sequence is coded by a “J” sequence in the light chain

gene, and a combination of a “D” sequence and a “J” sequence in the heavy chain gene.

25 ANTIBODY: VARIABLE REGION SEQUENCES

Antibody 209
The amino acid sequence of the heavy chain of the variable region of monoclonal

antibody 209 is as follows (SEQ ID NO: 4):



Anti body 209 The am no acid sequence of the heavy chain of the variable
regi on of nonocl onal antibody 209 is as follows (SEQ I D NO
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the vari abl e regi on of nDnocIonaI ant i body 209 is as folloms (SEQ I D NO
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regi ongntnlmdwrﬁbmgb regesbinan genssigicaginggringdaehniauch whirh ase kneiwey togthe skidlsdr i bed
for exgﬁglg in Exanple 16 and in Hanson et al., (2006). Respiratory
Resear 126. Fragnents of whol e anti bodi es such as Fv, F(ab') and

F(ab') 2 fragnents or single chain anti bodies (scFv) may be produced by
means known Constaigegipp sequences are known in the art, and are available Trom a number of

15  databases, such as the IMGT/LIGM-DB database (described in Giudicelli et al, 2006, Nucleic
Acids Research 34(Database Issue):D781-D784 and LeFranc et al (1995) LIGM-DB/IMGT:
An Integrated Database of Ig and TcR, Part of the Immunogenetics Database. Annals of the
New York Academy of Sciences 764 (1) , 47-47 doi:10.1111/j.1749-6632.1995.tb55805.x)
and the IMGT/GENE-DB database (described in Giudicelli et al, 2005, Nucleic Acids Res.

20 2005 Jan 1;33(Database issue):D256-61). IMGT/LIGM-DB and IMGT/GENE-DB are part of

the ImMunoGeneTics Database located at www.ebi.ac.uk/imgt/.

Methods for combining variable regions with given sequences and constant regions to
produce whole antibodies are known in the art and are described for example in Example 16
and in Hanson et al., (2006). Respiratory Research, 7:126. Fragments of whole antibodies
25  such as Fv, F(ab’) and F(ab’), fragments or single chain antibodies (scFv) may be produced by

means known in the art.

Using the disclosed sequences and the methods described in the literature, for
example, the heavy and light chains of the variable region of antibody 209, having the
sequences shown above, may be transgenically fused to a mouse IgG constant region

30  sequence to produce a mouse monoclonal anti-VHZ antibody.
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15 Antibody Delivery

The antibodies against the VHZ protein may be delivered into a cell by means of
techniques known in the art, for example by the use of liposomes, polymers, (e.g.,
polyethylene glycol'(PEG), N-(2-hydroxypropyl) methacrylamide (HPMA) copolymers,
polyamidoamine (PAMAM) dendrimers, HEMA, linear polyamidoamine polymers etc) etc.
20  The immunoglobulins and/or antibodies may also be delivered into cells as protein fusions or
conjugates with a protein capable of crossing the plasma membrane and/or the nuclear
membrane. For example, the immunoglobulin and/or target may be fused or conjugated to a
domain or sequence from such a protein responsible for the translocational activity.
Translocation domains and sequences may include domains and sequences from the HIV-1-
25  trans-activating protein (Tat), Drosophila Antennapedia homeodomain protein and the herpes

simplex-1 virus VP22 protein.

PHARMACEUTICAL COMPOSITIONS AND ADMINISTRATION

While it is possible for the anti-VHZ agent, including an VHZ nucleic acid,

polypeptide, fragment, homologue, variant or derivative thereof, modulator, agonist or
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15  symptoms, and whether the anti-VHZ agent is being administered alone or in combination

with other therapies.

Suitable phai’rh_aceutically acceptable carriers are well known in the art and vary with
‘the desired form and mode of administration of the pharmaceutical formulation. For example,
they can include diluents or excipients such as fillers, binders, wetting agents, disintegrators,
20  surface-active agents, lubricants and the like. Typically, the carrier is a solid, a liquid or a
vaporizable carrier, or a combination thereof. Each carrier should be “acceptable” in the sense
of being compatible with the other ingredients in the formulation and not injurious to the
patient. The carrier should be biologically acceptable without eliciting an adverse reaction

(e.g. immune response) when administered to the host.

25 The active ingredient(s) of a pharmaceutical composition is contemplated to exhibit
therapeutic activity, for example, in the alleviation of cancer, tumours, neoplasms and other
related diseases. Dosage regimes may be adjusted to provide the optimum therapeutic
response. For example, several divided doses may be administered daily or the dose may be

proportionally reduced as indicated by the exigencies of the therapeutic situation.
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The pharmaceutical composition can be administered in an oral formulation in the
form of tablets, capsules or solutions. An effective amount of the oral formulation is

administered to patients 1 to 3 times daily until the symptoms of the disease alleviated.

The effective amount of agent depends on the age, weight and condition of a patient.
20  In general, the daily oral dose of agent is less than 1200 mg, and more than 100 mg. The daily
oral dose may be about 300-600 mg. Oral formulations are conveniently presented in a unit
dosage form and may be prepared by any method known in the art of pharmacy. The
composition may be formulated together with a suitable pharmaceutically acceptable carrier
into any desired dosage form. Typical unit dosage forms include tablets, pills, powders,
25  solutions, suspensions, emulsions, granules, capsules, suppositories. In general, the .
| formulations are prepared by uniformly and intimately bringing into association the agent
composition with liquid carriers or finely divided solid carriers or both, and as necessary,
shaping the product. The active ingredient can be incorporated into a variety of basic materials
in the form of a liquid, powder, tablets or capsules to give an effective amount of active

30 ingredient to treat the disease.



formul ations are prepared by uniformy and intimately bringing into
associ ation the agent conposition with liquid carriers or finely divided
sol i d carwpenm/mssobot h, and as necessary, shaping the prouiscrooobheracti ve
i ngredi ent can be incorporated into a variety of basic materials in the
formof a liquid, powder, tablets or pgpsules to give an effective anount
of active ingredient to treat the di sease. The conposition may be suitably

orally adm njstered, .for exanpl with an.iner iluent or.with an
assim | abl e I cBmeottey may be g by sl B@mé}ﬁ%?rséetgf F’f?“rPﬁ?’dV‘E}_} TG shel |
gel at i [;1GARDY MEHr anQssitilaBR¥dibe SRABY, 851 GfhyiHeleAcloddd @ thard &Y softtshBM¥elafn
incorporated directly with the food of thé diet. For oral therapeutic

admi ni sapsaiesoor,it map be comprsssedriptounkletsrgr ibmay he mepmomtedidipgetlli vacibpifeastt s and
used in_.the.form of .ingestible.t.ablets, buccal tablets .troches ul es,
o 1 xi r & e figio el GrlhOEE s dofpigEh e R omidind iy biiolicae B M 2
ConpouRMcipiRnBWHRE ubdtEihaRe fbrmCAlihgestisle idblets, AP kdbldds) Srochess tapRulehalixirs,

sui tabl e dosage will be obtained. The tablets, troches, pills, capsules and
the | i espeasions, 8yupsakirs and dha ke, e Agrount ofjaptis cosmpoynd & $ishh t r agacant h,

acaci a shar |25 ) w1 absi hosphate; a
di si nt g%e?%p[gﬂ%é&l@gx%ﬁf{u?é%rgﬁésgtgdrféérrx %i(cglttgétghr%l %%tgg{}%a%gt ar %h, nggiuﬁi c acid and
the like; a lubricant such as nagnesi um stearate; and a sweeteni ng agent

such as sucrlbgsabletsdroshes, pillsseapsHey and thalikemay alse gostaingthe fellayvipg iy agent
such as. erm i ILnterqare LY I : t he
dosage PUTEL Rl Bhun Bleacdbin, MAUE CBERon OF G, EoipIcRUEN Rt | 70

t heo abehesphyteca dRintégrating apant suek as Man istarch, pdther starel, el dinlcacideandiibe bkesent as

coatings or to otherwise nodify th hysi cal form of the dosage unit. For
i nst ang‘@,rlcf‘%tbﬂuélﬂ 33 mggnasyim 8Far€éb§‘_lﬂe %gw “?:ggaag(?B‘a?“@E BPYROENEFPIE O sugar or
bot h. R, QALEKPmA bglaﬂd@drorrﬁeﬂ/avgﬁﬁﬁg'ib%bn{ SR haS beyR B RALOCYinfiSlefS dras a

sweet eni ng agent, nethyl and propyl parabens as preservatives, a dye and
f | avourcheryy Sarcturiag. When the dosageruamigferth lisa capsule Gf may gostein, anaddateanetoi al used

in preparin osage unit form should be pharmaceutically pure and

subst ar?ﬁt%mgi/&%ﬁg?%’fiq%pq’ﬁhﬂﬁlg Afilnts enployed. In addition, the active
conpound nay be incorporated into sustained-rel ease preparations and

f odfrul at i ond/arion§ ethtamhterials maytbregpreseotias cadimgsi @ tto atheoris¢ moddyrtheephysidalent s,

composTPTbH UAAoA DL AR RE By Al . O PR S SN A O I8 agent
sugar or both. A syrup or elixir may contain the active compound, sucrose as a sweetening
agent, methyl and propylparabens as preservatives, a dye and flavouring such as cherry or
orange flavour. Of course, any material used in preparing any dosage unit form should be
20 i)harmaceutically pure and substantially non-toxic in the amounts employed. In addition, the

active compound may be incorporated into sustained-release preparations and formulations.

| Injectable or Intravenous Administration
In some embodiments, the anti-VHZ agent is provided as an injectable or
intravenenous composition and administered accordingly. The dosage of the anti-VHZ agent
25  inhibitor may be between about 5 mg/kg/2 weeks to about 10 mg/kg/2 weeks. The anti-VHZ
agent inhibitor may be provided in a dosage of between 10-300 mg/day, such as at least 30
mg/day, less than 200 mg/day or between 30mg/day to 200 mg/day.

The pharmaceutical forms suitable for injectable use include sterile aqueous solutions
(where water soluble) or dispersions and sterile powders for the extemporaneous preparation

30  of sterile injectable solutions or dispersion. In all cases the form must be sterile and must be
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0SB STt sl b o RO LA g,
agent s delagppedlpyr vatoms fveliclds,thsdalige of vehicle can be important and generally is related
to whether an acute or chronic disease is to be treated. As an example, an acute skin
proliferation disease generally is treated with aqueous drying preparations, whereas chronic
20 ékin proliferation disease is treated with hydrating preparations. Soaks are the easiest method
of drying acute moist eruptions. Lotions (powder in water suspension) and solutions
(medications dissolved in a solvent) are ideal for hairy and intertriginous areas. Ointments or
water-in-oil emulsions, are the most effective hydrating agents, appropriate for dry scaly
eruptions, but are greasy and depending upon the site of the lesion sometimes undesirable. As
25  appropriate, they can be applied in combination with a bandage, particularly when it is
desirable to increase penetration of the agent composition into a lesion. Creams or oil-in-water
emulsions and gels are absorbable and are the most cosmetically acceptable to the patient.
(Guzzo et al, in Goodman & Gilman’s Pharmacological Basis of Therapeutics, 9th Ed., p.
1593-15950 (1996)). Cream formulations generally include components such as petroleum,
30 lanolin, polyethylene glycols, mineral oil, glycerin, isopropyl palmitate, glyceryl stearate,

cetearyl alcohol, tocopheryl acetate, isopropyl myristate, lanolin alcohol, simethicone,
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effective for treatnent, a ug nust cross the stratum corneum which is
r esponsf egrehigle, ambthe skin. Three major variables account for differences in the rate of
absorption or flux of different topical drugs or the same drug in different vehicles; the
concentration of drug in the vehicle, the partition coefficient of drug between the stratum
20  corneum and the vehicle and the diffusion coefficient of drug in the stratum corneum. To be
effective for treatment, a drug must cross the stratum corneum which is responsible for the
barrier function of the skin. In general, a topical formulation which exerts a high in vitro skin
penetration is effective in vivo. Ostrenga et al (J. Pharm. Sci., 60:1175-1179 (1971)

demonstrated that in vivo efficacy of topically applied steroids was proportional to the steroid

25  penetration rate into dermatomed human skin in vitro.

A skin penetration enhancer which is dermatologically acceptable and compatible with
the agent can be incorporated into the formulation to increase the penetration of the active
compound(s) from the skin surface into epidermal keratinocytes. A skin enhancer which
increases the absorption of the active compound(s) into the skin reduces the amount of agent

30 needed for an effective treatment and provides for a longer lasting effect of the formulation.
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I n: I\/Etshﬁ(iﬁnétﬁmoﬁlsmdles include Reinfenrath, W G and G S Hawkins. The Weaning Yorkshire
Pig as an Animal Model for Measuring Percutaneous Penetration. In:Swine in Biomedical
Research (M. E. Tumbleson, Ed.) Plenum, New York, 1986, and Hawkins, G. S. Methodology
20  for the Execution of In Vitro Skin Penetration Determinations. In: Methods for Skin
Absorption, B W Kémppainen and W G Reifenrath, Eds., CRC Press, Boca Raton, 1990,

pp.67-80; and W. G. Reifenrath, Cosmetics & Toiletries, 110:3-9 (1995).

For some applications, a long acting form of agent or composition may be
administered using formulations known in the arts, such as polymers. The agent can be
25  incorporated into a dermal patch (Junginger, H. E., in Acta Pharmaceutica Nordica 4:117
(1992); Thacharodi et al, in Biomaterials 16:145-148 (1995); Niedner R., in Hautarzt 39:761-
766 (1988)) or a bandage according to methods known in the arts, to increase the efficiency of
delivery of the drug to the areas to be treated.

Optionally, the topical formulations described here can have additional excipients for

30 example; preservatives such as methylparaben, benzyl alcohol, sorbic acid or quaternary
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emulsions as well as conventional liposomes.

Prevention of Microorganism Growth
Under ordinary conditions of storage and use, these preparations may contain a

_preservative to prevent the growth of microorganisms.

20 The prevention of the action of microorganisms can be brought about by various
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic acid,
thirmerosal, and the like. In many cases, it is possible to include isotonic agents, for example,
sugars or sodium chloride. Prolonged absorption of the injectable compositions can be brought
about by the use in the compositions of agents delaying absorption, for example, aluminium

25  monostearate and gelatin.

Sterile injectable solutions are prepared by incorporating the active compound in the
required amount in the appropriate solvent with various of the other ingredients enumerated
above, as required, followed by filtered sterilisation. Generally, dispersions are prepared by
incorporating the sterilised active ingredient into a sterile vehicle which contains the basic

30  dispersion medium and the required other ingredients from those enumerated above. In the
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into tRkempedness.tions. Dosage Unit Forns It i's especially advantageous to
formul ate pharmaceutical conmpositions in dosage unit form for ease of
adm ni stration an& Ltu}.iforrrity of dosage. Dosage unit form as used herein
refers to ptfSf&al™ "™trete units suited as unitary dosages for the
subj ect s t o Ibie ebpeeiillg ddvaradtoudiotfofmiih@iphamgacautidat dahpssiionedn dosage uhy of
active material calculated to produce tthc? desired therapeutic effect in
asddci demyiergaserpfadminighipiionggd uniformity of dosage.

Dosage unit form as used herein refers to physically discrete units suited as unitary
dosages for the subjects to be treated; each unit containing a predetermined quantity of active
material calculated to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. The specification for the novel dosage unit forms are dictated by and

20  directly dependent on (a) the unique characteristics of the active material and the particular
therapeutic effect to be achieved, and (b) the limitations inherent in the art of compounding
such as active material for the treatment of disease in living subjects having a diseased

condition in which bodily health is impaired.

The principal active ingredients are compounded for convenient and effective
25 administration in effective amounts with a suitable pharmaceutically acceptable carrier in
dosage unit form. In the case of compositions containing supplementary active ingredients, the
dosages are determined by reference to the usual dose and manner of administration of the

said ingredients.
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15  form mutant VHZ C-terminally tagged with EGFP; VHZ-(C95S)-EGFP. The VHZ and
VHZ(C95S) PCR products are respectively inserted into pGEX-KG to form VHZ-GST and

VHZ(C95S)-GST. All clones are confirmed by DNA sequencing of the coding region.

Example 2. Generation of MCF-7 and NRK Cell Pools Stably Expressing VHZ-EGFP,
VHZ-EGFP (C95S) and EGFP Vector Alone

20 The three expression constructs are respectively transfected into the human breast
cancer cell line-MCF-7 (ATCC HTB-22) or Norrﬁal Rat Kidney cell-NRK (ATCC CRL-
6509); using Lipofectamine 2000 (Invitrogen). The cells are cultured in RPMI 1640 medium
supplemented with 10% fetal bovine serum and 2 mM L-glutamine (Invitrogen). Cells are
selected in 1 mg/ml G418 for 20-30 days to .establish stable cell pools. The stable pools

25  (10%ells/ml) are then subjected to EGFP sorting by FACS Vantage, SE mode (Becton
Dickinson) to select for EGFP-positive cells.

Example 3. Confocal Microscopy and Analysis of VHZ-EGFP Subcellular Localization

NRK cells transfected with VHZ-EGFP expressing vector are grown on coverslips and

washed once with PBSCM (PBS containing ImM MgCl, and 1mM CaCl,). Cells are then
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15  the two specific VHZ clones with strongest reactivity are selected as these two clones can be

used in several applications (Figure 10).

Rabbit polyclonal anti-VHZ serum is generated (Genemed Synthesis, Inc.). The
antibodies are produced by immunizing rabbits with a synthetic peptide C-
RRLRPGSIETYEQEK corresponding to amino acid residues (126-140) of human VHZ.
20  Antibodies are.puriﬁed by protein A and then peptide affinity chromatography. A specific
band of expected size (16 kDa) is detected by this antibody in immunoblot analysis of cell
lysates derived from several cell lines, and detection of this band is specifically blocked by

VHZ-GST fusion protein (Figure 10A).

Example 5. Confocal Microscopy and Analysis of Endogenous VHZ in NRK, MCF-10A,
25 and A431 cells

NRK cells, Human Mammary Epithelia cell-MCF-10A (ATCC CRL-10317), and
Human Epithelial carcinoma cell-A431 (ATCC CRL-1555) are grown on coverslips énd
washed once with PBSCM (PBS containing ImM MgCl, and 1mM CaCl,). Cells are then
fixed in 100% methanol for 15 min at -20°C. After two more washes with PBSCM, the cells
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15 Example 7. Measuring Newly Synthesized DNA by BrdU Labeling

Cell proliferation is assessed by measuring newly synthesized DNA using APC BrdU
Flow Kit (BD Pharmirigen) according to the manufacturer’s protocol. The FACS data are
analyzed using WinMDI 2.8 software. The percentage of APC-labeled cells (FL2) is

determined.
20  Example 8. Western Blot Analysis

Detailed steps were as previously described (Li et al., 2005). Rabbit anti-VHZ
antibody is used at a dilution of 1:500. Phospho-Rb (Ser 780), Phospho-Rb (Ser795),
Phospho-Rb (Ser807/811), and b-actin antibodies were from Cell Signaling Technology
(Beverly, MA). GAPDH antibody is from Santa Cruz Biotechnology (Santa Cruz).

25  Example 9. Inmunohistochemistry (IHC)

We investigated VHZ protein expression on human breast cancer specimens. With
VECTASTAIN ABC kit (Orton Southgate, Peterborough, England), rabbit anti-VHZ antibody
(1:300 dilution) is used to perform IHC experiments. A total of 65 formalin-fixed and



Exanple 8. Western Blot Analysis Detailed steps were as previously
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I nf ection VYHZ and (C959).. fragnents are r ctively cloned into
Eoofr AT EeAny SHSGBTPE Hishoknagis SRt GhA PaP BB ROHS  pBABEpUr o) . The
anphot ropi ¢ Phoeni x packaging cells are transfected w th pBABEpuro- VHZ or

p BABEp xamfi¥ { CIEtablishnieny of MCF-d0AStabledpbCExpressing VHZAAEGFDahdct am ne
according to manufacturer's instruction (lovitrogen). After 48 h, the
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anal yz&azyme sites of the retroviral vector (pBABEpuro). Thé amphotropic Phoenix packaging cells
15  are transfected with pPBABEpuro-VHZ or pBABEpuro-VHZ(C95S) retroviral vectors
respectively, using Lipofectamine according to manufacturer’s instruction (Invitrogen). After
48 h, the retroviral supernatants are collected, filtered (0.45 um; Millipore) and added onto the
target MCF10A cells in the presence of 5 ug/ml of polybrene (Sigma-Aldrich) for 6-8 h.
| Infection is done twice. After infection, the cells are selected with puromycin (1 pg/ml) for a

20  week before being analyzed.

Exam‘ple 12. MCF-10A-VHZ-EGFP and MCF-10A-VHZ(C95S)-EGFP Cell Motility in

Wound-Healing assays

Assays are performed on monolayer of the cells by creating wounds with yellow
pipette tips. After washing with PBS, the cells are continuity incubated in fresh culture media..
25  The wounded areas are photographed at the beginning (0 hr, upper panels) and at the end (8

hr, lower panels) of the assay.
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15 Using double immunoflourescence labeling with affinity-purified rabbit polyclonal
anti-VHZ antibody in conjunction with mouse monoclonal (mAb) anti-y-tubulin (another
centrosomal marker) antibody, endogenous VHZ is clearly seen in the centrosome co-
localized with y-tubulin in NRK cells (Figure 2A, Panels A-C), and in MCF-10A cells (Figure
éA, Panels D-F). In addition, anti-VHZ mAb together with rabbit polyclonal anti-pericentrin

20  antibody shows again that endogenous VHZ is co-localized to the centrosome in A431 cells

(Figure 2A, Panels G-I).

Endogenous VHZ is shifted from cytoplasm to the nucleus with enrichment in the
centrosome after serum starvation. NRK cells are serum-starved overnight. Double
immunoflourescence labeling with rabbit anti-VHZ antibody and anti-y-tubulin mAb,

25  endogenous VHZ protein is observed to be more concentrated in the centrosome.
Furthermore, a decrease in cytoplasmic distribution with concomitant increase in the nucleus

is surprisingly observed in NRK cells (Figure 2B).
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incorporation is notably higher in cells that expressed VHZ-EGFP than VHZ(C95S)-EGFP or
EGFP vector alone (Figure 3B). Analogous results are also obtained from FACS analyses of
NRK cells that stabl'y. expressed the same three expression constructs and implicated that VHZ
-could accelerate G/S transition by reducing G1 but increasing S populations (Figure 3C). This

20  raised the possibility that wild type VHZ might have a role in G1/S phase progression.

Example 16. VHZ Could Indirectly Cause Hyperphosphorylation of Retinoblastoma
Protein (Rb)

To understand how VHZ could facilitate G1/S phase transition and to address the
possible molecular mechanism, we carried out immunoblot studies on several major
25  molecules which are important in regulating cell cycle progression from G1 to S phase. We
found that VHZ could downregulate the tumor suppressor protein p21 Waf1/Cipl and
upregulate cyclin-dependent kinase (Cdk) 4. Cdk4 is one of the major players governing G1 to
S phase progression and could phosphorylates the retinoblastoma protein pRB (Sherr and
Roberts, 1999). Consistent with this, we showed that overexpression of VHZ phosphatase
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immunoflourescence and immunohistochemistry confirmed that VHZ is overexpressed in the
centrosome of some breast cancer samples diagnosed as invasive ductal carcinoma (IDC) or
invasive lobular carcinoma (ILC) Stage I (Figure 8A). Other than the centrosomal staining of

20 VHZ, we found an alternate staining pattern of VHZ in different subset of breast cancer
samples diagnosed as IDC Stage II. Out of 65 breast cancer samples, 11 showed high levels of
VHZ protein distributed throughout the cytoplasm of spread epithelial tumor cells that
displayed a fibroblast-like morphology (Figure 5C, Panels A-B) (Figure 8B).

Example 18. Overexpression of VHZ is Correlated with the Loss of E-cadherin

25  Expression in Breast Cancers

Since we captured an unexpected phenomenon within some microenvironments where
VHZ protein is specifically overexpressed in spread fibroblast-like cells of breast cancer
samples, we investigated if these cells are undergoing Epthielial-Mesenchymal transition
(EMT). EMT occurs during embryonic development and oncogenesis, in which epithelial cells

30 acquire fibroblast-like properties and lose epithelial cells adhesion and cytoskeletal
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ot Gbr el Blgsndnmeeoeer Agrisretiop o NMEE T G YRR FORR g col |
m gr at ;@R ehGorfdl WollRd- hb&l}f@%wﬁ{s%u%meeﬂ m&t@é L%@%nhERR v O BB 8
epi t hel 1 a- MCHl OA cel | i gure . anpl e . Materials and Met hods:

Gener aClogﬂslmrb aqumrévmus\vjrlzesmb@b(Slhbnoctladm&%@)nfbs Howne M ChyHZostss ar e
t Ce
e TN S

manuf agdlléremam wWithif ¢hd @VersliBFigiitey6B, PandI/Brusigadriows).of heBelsuggesethai t h
GST-VHZ fusion protein. 2. Gowh of BALB/c parental nmyeloma cells SP2/0;
3. 191 eNaFarsiable toprapetrell mositity. die PEINSEN o Vit I promoling el pugrationis 4.

Fusi onggfhep Hngﬁlk%Fe\ﬂtLﬁﬁlg%&réFgécphlﬁﬁM ﬁaml%ary epithelia-MCF10A cells (Figure
'10).

Example 20. Matei‘ié_ls and Methods: Generation of Specific VHZ Mouse Monoclonal
~Antibodies

20 Hybridomas are generated using ClonaCell™-HY Hybridoma Cloning Kit from
Stemcell Technologies Inc (UBC Canada). The procedures are followed according to the
manufacturer’s directions. Briefly: 1. Immunization of BALB/c mice with GST-VHZ fusion
protein. 2. Growth of BALB/c parental myeloma cells SP2/0; 3. Preparation of BALB/c mice
for spleenocytes from immunized mice 4. Fusion of spleenocytes with SP2/0 cells: 5.

25  Selection and characterizations of the hybridoma clones.
Example 21. Materials and Methods: Generation of Ascitic Fluids

Hybridoma cells (5 x 10°) are suspended in 200 ul of serum-free DMEM medium and

injected with a 26-gauge needle into the peritoneal cavity.



Sel ection and characterizations of the hybridoma clones. Exanple 21.
Materials and Methods: Ceneration of Ascitic Fluids Hybridoma cells (5 x
106) are woxpwmmdesvesi n 200 nl of serum free DVEM nedi um aow/SiGajmob@déw t h a
26- gauge needle into the peritoneal cavity.After 10 days, the nouse

devel oped a large quantity of ascitid3sluid, and the abdonen is greatly

di stended. The nouse is sacrificed and a small shallowis cut to open the

abdom nal cagy t The.asci ti i g r - W t-h - SV itted with
an 16 gauge Misbap TR b bedel bl 4 frel AR o b Migri RO
The supegreatyadibtehdddl Thé oasd isesdrEitednnd 4 &0k shallow i€ Guxc dpeh thefabdbdinaral use.
Exanpl e 22. Materials and Methods: | nmunohi stochem stry W investigated VHZ
pr ot ei f@¥¥pr ession on mul tiple human cancers from (http://cvbrdi.com L. For
breast cancer arrays: CC08-02-001 and CC08-02-002; for colon cancer arrays:

CC05- 0 1- 00The hsvitid faid i€ ARGArwieH [@$ syriage4itidd Wwifl0a 18-gdugeukéd]pl Ehecfhuid er
arrays: CCOO-01- 006; for Squanpys carcinoma arrays: CCOO- 01-009. W used
Dakd Eifvesirifhgadyt 280 stfent0 min aigh Q. thhr superaatant ttuig jsgollestgd angl fsesenst ndQ He
experi oS, ldiqE or mel i n-fixed, paraffin-enbedded slides are de-waxed in
fresh xylene tor mn. The step is repeated one nore tinme. The slides are
subjected to rehydration b oi ng_t hrough sequential 100 % 95 % 80 % and
75 % EExample 22.Matepals qud e%mfdé?héa’@ﬁo istashemistey | owed by antigen
retrieval with 200 m (2.5nmg/ M) pepsin (EKOOO I K Bi 0Genex, San Ranon, CA)

on each sl i §@ inRestibafed VA2 prdidihRxpressich SA Multiphehsharlemcars ol ansferred to
PBS with 2 %glycine for 2 mn, and then to PBS with 1 % H2Q2 in dark for 5

m n. Toetpshavdedi.camd. washed in PBS for several tinmes and treated in PBS with
0.1 % Tween 20, 0.1 % TX-100, and 0.1 % saponin (Merck) for 20 mn at RT.

Eagfy slide ipgr blegdt chhRekesyst 0C88D20001RRE (802 0026180@ 015 ndeR ardys BSA
(Sigma #A-4161) and 0.1 %'saponin for 2 hrs at RT. The excess bl ocki ng

sol ut i 610501 dordfuhg caniger arrysi GCOH-0L086; fer mmltipla socerartysckEARObuf f er

(PBS W0 084 s R G R, DROMY 21 DU (S ome) . Appropr Tt

We used Dako EnVision™ Systems K 1395 (Dako, Carpinteria, CA) to perform IHC
experiments. The formalin-fixed, paraffin-embedded slides are de-waxed in fresh xylene for 5
15  min. The step is repeated one more time. The slides are subjected to rehydration by going
through sequential 100 %, 95 %, 80 %, and 75 % Ethanol, then PBS (2 min for each change)
followed by antigen réﬁrieval with 200 pl (2.5mg/ml) pepsin (EK000-10K BioGenex, San

Ramon, CA) on each slide in 37°C water bath for 5 min.

The slides are transferred to PBS with 2 % glycine for 2 min, and then to PBS with 1
20 % H,0, in dark for 5 min. The slides are washed in PBS for several times and treated in PBS
with 0.1 % Tween 20, 0.1 % TX-100, and 0.1 % saponin (Merck) for 20 min at RT. Each slide
is then blocked in 300 ul PBS with 10 % goat serum, 1 % BSA (Sigma #A-4161) and 0.1 %

saponin for 2 hrs at RT. The excess blocking solution is wiped off.

The mAb is diluted with 1:150 in blocking buffer (PBS with 10% goat serum, 1%
25  bovine serum albumin (Sigma). Appropriate mAb (150 pls) is added to each slide and
incubated at RT for 3 hrs, and then at 4°C for overnight. '

Next day, the slide is washed in PBS containing 0.05 % Tween 20, 0.05 % TX-100
several times with gently shaking. The slide is then incubated with labeled polymer-HRP. The



i ncubated at RT for 3 hrs, and then at 40C for overnight. Next day, the
slide is washed in PBS containing 0.05 % Tween 20, 0.05 % TX-100 several

ti mes wi twogerwdigsoshaki ng. The slide is then incubated wcrisGrado@beds

pol ymer - HRP. Thewashi ng steps are repeated. 200 m of Substrate- Chronbgen
solution (Im buffer+20 m DAB for pal3gnmer-HRP) is applied to each slide
for 10-20 mn in dark. The washing steps are repeated. Exanple 23. Results

of Exanples 20 to 22 For { n-fixed an ar af fi n- enrbedd u L\td pl e
cancer "B S6es s eRGBATEY Mo SHRSrAR SRSk PLETRSTRPRUIN TR TBARLY LS
reveal gg yymEAHRPNE apbﬁéu ¥Hdgcis parki thi m-mﬁﬁﬁimp.cfmshg%tgtag% usi ng Dako
EnVi si onTM'System wi t h- DAB chronogen (in brown color). VHZpositive signals
are nmuiregegteflocal i zed at the plasma nenbrane and the Gol gi-1ike sub-cellular
structures in the cytoplasm Over-expression of VHZ is closely associ ated

W th sgyame2s.atdsuRfbEERARPIes R0/tying, bl adder, esophagus, skin, lip,
| arynx, vulva, cervix, penis etc. Selected VHZ-positive cancer sanples from

ti ssue arrays are shown in Figur ...Magni fication, x200 or x400. X200.
VHZ pr ot ei n Pgn%lgréﬁde@dimraﬁhme égqsldwérﬂg?ndaw&@ £ancer SURBIRR AEASHRGh Tabl e
El . TablevfiY. rﬁgarﬁgggsggn_of VHZ in various cancers. Sguanbus carci nonas
refer to squéﬁnus cell carcinoma such as, lip, larynx, vulva, cerviXx, penis
etc. Exanple 24. Ceneration of VHZ Human/ Mbuse Chinmeric mAb (Cl gne #209)
For VHZ chi hdeiVdl4moteiaaryealeshby stpisingovigh VRGsesifis mquse monoelpath 6x1 06
hybr m@'l{sﬁxgﬁmrﬁ#ﬂ%hwﬂﬁ% Q6th YeB LYot dblen (Entbrbivch OGN, VEft-#74104) .

The n reverse-transcribed into cDNATusing Superscript Il RNase
H (I nvipbsitgesigndiaare bai6l4-10dkdiyed ditthe plasud triempranstaall the Niplgi-tike sulsealludas

tﬁg@l ates to ggnerate t he 'universal variable region' using Ig-Prine Kits

( OV agSHuctings IE8 §Y10Blasy . por (950C, 540C,. 720C) with 30 cycles. The PCR
fragnment is cloned into the PCRII-TOPO Vector with a TA cloning kit

(1 nvi t r ogen OveaexprdSidcofOf HZ ThelogeGRadsocgtied mtithi squamaousiiellicaiimimamdudol , and

then i ted into t ] it f ah t.ant i
e A RN R D N s ey
heavy chighiRs fohiSudAe3) avd Hdwnhe Figtran2 | MG nifOARhaE00 R 3400 X200. VHZ

ﬁrotein is detected in multiple human cancers, as shown below in Table E1.

Type of Cancer VHZ+ / total | VHZ+%
samples
Breast - 27/200 13.5%
‘Colon 25/143 17.5%
Lung 20/82 24.0%
Squamous carcinoma* 22/63 35.0%
Pancreas 17/51 33.3%
Brain 7/40 17.5%
Esophagus 4/12 33.3%
Stomach 5/14 35.7%
Bladder 2/6 33.3%
Kidney 2/11 18.1%




Simlar PCR procedures are perfornmed for the nouse variable region of the
light chain with ends containing restriction sites for ApalLl and Pst 1

(cl one #280)010lthe80PCR fragnment is cut with ApalLl and Pstcir/sanehotohene
inserted into the respective sites of a human 1gd@ constant region
expression vector containing the varildfl e region of the heavy chain of

cl one #209. Figure 13A shows outline steps of VHZ #209 chinmeric anti body
const roctiom—Frgure 3B shows the —seqgence of thejvari abl e heavy chain of
clone |36 (SEQ ID NO 4). Th&6sequence |i $3.3%

LVDIVD AR AN \/EL\A 11 Lo /O O\l P AT RI-QAA Ar~r~|—-|-r-S
PARLINLC VL VLT LINOVIA UV EQMV\J’W RNACOSUAAOST |

SFAVHWIRGAPEKGLEWAYI SSGSST|I 2y ADTVKGRF TI3SREONPKNTL FIL QMT SLRSEDTAMYYCARWOTARAT

RGYAVPYWESHFSVYSSTHgute—h3€—shows—the——seguence—of the variable |ight
chai n| @tostdtone 209 (SEQ ID [NSZ8 5). The [Sg¥ence i S|

VMI QSHKEMSTFSVGEDRVSHFEKASOPMNFAVAMY OOKPGOSPKEH-YSASYRFT
GVPDLFTE&geSGTDFTFTI NSVQAEDLAYYYCQRHYSSPBBREEGTKLEI KRAD AAPTVSI FHHPVSLG
Exanple—25—VHZ Human/ Mouse Chi-neric b (Cone—#209) Production The

conplete construct is transiently transfected into 293T cells cultured in
ultra-l1ow 1 gG FBS (G bco, 16250-078). The chineric mAb was harvested from

the cul t ur e TablsdrinExnrsssiamel ¥HAdR yafieiseanesss. (SQuamors Gasdnnasyefsd® r i f ugal
filter ' [alels : E;?%Q : 6. VHZ Human/ Mbuse
Chi mrf%%g?g%inﬁ%g)ﬁ?h%ﬁgﬁge t ?éﬁmiru@a}ig?ﬁ%ﬁg?ggggﬁée and Western Blots

The chinmeric mAb is tested on NRK (ATCC- CRL-6509) expressed EGFP-VHZ for
its sp&epmple 24 Generation etY HZHumen/Meusecchimericindbgdons #209) ot anal ysi s on

several cell lines and on multiple nouse tissues. HeLa (ATCC CCL2) is a
ceryi x cancebr VelZ cHimbfé diteratiOd, Ghe f BN A liSexaracted Tome 6 Thly BfidaMar y
cell Iine; MCF-7 (ATCC HIB-22) is a human breast cancer cell line, HCTlI 16

( CCL- 244l)s (clong# 2 Pruping ShediNeass MinaKei(RMEEDL cat#74 HIE). NodiNAazedhen
CCL- 34 ' i i , Lo N, .
col or ecr Al AR B SRR L FE bl SO ER R ot Rm R DB B "

Col I ecti on. . ' ‘
The resulting total cDNAs are used as templates to generate the ‘universal variable

region’ using Ig-Prime Kits (Novagen, cat#69831-3) for PCR (95°C, 54°C, 72°C) with 30

10 cycles. The PCR fragment is cloned into the PCRII-TOPO-Vector with a TA cloning kit
(Invitrogen, part#45-0640). The PCR fragment is cut with Mfel and Xhol, and then inserted
into the respective sites of a human IgG1 constant region expression vector-pCMV-human
IgGl1 to join the moilse variable region of heavy chain (clone #209) with the human IgG1

“constant region.

15 Similar PCR procedures are performed for the mouse variable region of the light chain
with ends containing restriction sites for Apal.1 and Pst 1 (clone #209). The PCR fragment is
cut with ApaLl and Pst I 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 #209.
Figure 13A shows outline steps of VHZ #209 chimeric antibody construction.

20 Figure 13B shows the sequence of the variable heavy chain of clone 209 (SEQ ID NO:

4). The sequence is:

LVDMDSRLNLVFLVLILKGVQCDVQLVESGGGLVQPGGSRKLSCAASGFTFES
SFGMHWVRQAPEKGLEWVAYISSGSSTIYYADTVKGRETISRDNPKNTLELQ



Figure 14A shows the results for indirect imunofluorescence. Figure 14B
shows the results for Western bl ot analysis on cell lines. Figure 14C shows
t he resulwe 2bovo1vdest ern bl ot anal ysis on nouse tissues. PCSGe®wha236 of

anti body testing on multiple nouse tissues show that VHZ only expresses | ow
| evel s in spleen and col on and suggest3g that VHZ i s not ubiquitously
expressed in tissues. The data indicate that VHZ is a good therapeutic

target sinc ip&% 1 t issues and will not cause
too many si gqg\%%égc%:ré %QWQEA%%%@%%@%%@SE. meric mAb (C one
#209) Ef f ectFigied Y3¢ sliov the séduendeosfithe variabief light ohain 8f biynd0TA (SE@HD NO:Cancer
Cells that Express,VHZ Al animal studies have been approved by the

| nstit ad-i SSEIYB6E B Board of the IMCB. W fol low strictly rules and
policies of the Animal Facility Center of The Agency for Science,

Technol ogy amdQREKENSTIS VGARVSTARKA SODVYaPYAEY QNKRSOSEEE. LAYGASYERE TM ce

Canger cel 1 GERLTAESGRE T Ve g Chel SBRR e e P& o reeTi
16 cancer celppgveargnpysected into the circulation of nude mce via the

tail vein on day 1. Figure 15A shows the results of thjs experinent. Either
PBS (uﬁxﬂéﬂﬂ%é-)&@flzéﬁ‘!'ﬂﬁmowl(‘ﬂ%'&t%}’ (meﬁﬂgh?qur"&f'ga into tail vein

starting the first treatnment on day 3; followed by two adm nistrations

weekl y. EXpghi BmpleRESInOfSt isTi@dhsiently aahstedted Bit@29I eIk Lufeded 2n Morailbw2009
bottomtwo animals starti ngl_ 11 Feb-13 April 2009. Figure 15B shows the
r esul t $2@FBSHiGibeox heF0nEHY-. TheschimeripmAbawss hagygsted fraum thesuliErepeRariRBt mab

( C&@f‘eﬁ&?ﬁceﬁiatg&gé%ewﬁﬁl%m Eént h%gf gﬁmfem@s ggilﬁ%qrgwaﬁ#@cmb@w col on

cancer ce press ar%p 8. Hi stopat gi ¢ Anal yses Usi ng
| mmunohi stochem stry (I HC) We investigated VHZd’&:r?Ot ei n, expressi on on 648 of
hunan Exapwple %@W@ﬁ“WHUM%ﬁth%E mAb (Clane #2894 dadive¢tc hased from

Cybrdi o fuapekVide std WRkékRBihtc0850 USA: http://cvbrdi. contindex. php)

The chimeric mAb is tested on NRK (ATCC-CRL-6509) expressed EGFP-VHZ for its
specificity by indirect immunofluorescence and Western-blot analysis on several cell lines and

15  on multiple mouse tissues.

HelLa (ATCC CCL2) is a cervix cancer cell line; CHO-K1 (ATCC CCL61) is a
Chinese hamster ovary cell line; MCF-7 (ATCC HTB-22) is a human breast cancer cell line,
"HCT1 16 (CCL-247) is a human colorectal carcinoma cell line; MDCK (ATCC® CCL-34™) is
Canine Kidney cell line; and DLD-1 (CCL-221) is a human colorectal adenocarcinoma cell

20  line. ATCC: American Type Culture Collection.
| Figure 14A shows the results for indirect immunofluorescence.
Figure 14B shows the results for Western blot analysis on cell lines.
Figure 14C shows the results for Western blot analysis on mouse tissues.

The results of antibody testing on multiple mouse tissues show that VHZ only
25  expresses low levels in spleen and colon and suggests that VHZ is not ubiquitously expressed

in tissues.



These include a major solid tunors tissue arrays (CCOO- 0 1-006); squanpus
cell carcinoma (CCOO 01-009); lung carcinoma (CC04-0 1-006); colon

adenocar cwoanm/qiade | ~ I11) with normal tissue contr ®C3/SG2e®WE02a6 r ays
(CCO05-0 1-001); Breast carcinoma (CC08-02- 001); pancreatic carcinoma (Duct
adenocar ci nonma/i sl et cell carcinonma/ m3oi nous carci noma)w th normal controls
tissue arrays (CC 14-0 1-001); Human | ow density prostate tissue array

(TS42081004) i ur ¢has %I nnaQ > ko

Envi oi on(t m e BURGOR Hoy Hlne JOBERRE b ke VA ol S 5P

anal ysagackmommpl @ssdés an@etitlinoecauSé apsmanssidewfeeedi st ochem stry (1 HC) The
formalin-fixed, paraffin-enbedded slides are de-waxed in fresh xylene for 5

mn. This step,i eat eq,once...The. sl | ar bj ec ]

Tehyar SO -HAdReRRE AR niiiedp AR S Ble oI BB RF bt Song

Et hanolForimkfion BBumbuiis By HU T EaoOoloh Tugrer Celld thate ExpyessMHZen retri eval
with 200 Ml (2.5mg/ M) pepsin (EKOOO 1K Bi oGenex, San Ranon, CA) on each

slide in a C. r.bath for 5 mn. . T | i.des _arge trapsferred to PBS

W th 2 9% ol g menRvuse e bam smereit e Belif R GG BBS RN B, e dar k
for 5 mmB. hefclowlfactly Rilavani@dlitits GiRe haimsleraenRy CehteBst BidALéRatted W th
PBS containing 0.1 % Tween 20, 0.1 % TX-100, and 0.1 % saponin (Merck) for

20 ni nSgienees derhnotgmyrand feseqrelrfA* BRAR).SYingapores Ningowyeel oldioade mice300 ml - PBS

with 109 t ¢ % BSA (Si gma #A-4161) and 0.1 % saponin for 2 hrs
at RT. ?l?é%&gicagg’?%go%réiur%ﬁsoI ution is wiped off. The VHZ mAb are dil uted

(1:150) with bl ocki ngﬁbuffer. The diluted VHZ mAb (150 m) is added to each
slide and i Byuwestesn blot wacontrm thay HET1aagoloneaneer calbling 5rVidd @esifiyeit . On t he

day. siid i | ni.ngR. ' 105 %
T 00 S8l ¥t RUGCKRE e 0 TIPS Shitep e e M EBRe Ubaged wi e

| abel edirpahtyoresf-nd@E nfics vid th il védineonwdaghi ng steps are repeated. 200 nml of
Substrat e- Chronogen solution (I buffer+20 m DAB for polymer-HRP) is

appl i ed to_eaehe A ol O IR0l diBehfigydar k. The washing steps are
repeated. T Eesul s ar e ana yzed 'ustng m croscopy and representative
i mges are shown in Figure 12A-F. The results are shown in Table E | above.

VHZ pr ot ei nEitherdf B funtireated) @'d:himermmﬂibgﬁreated) was administrated into tail vein

starting the first treatment on day 3; followed by two administrations weekly. Experiment
15  periods: Top two animals starting 11 Feb-2 April 2009 bottom two animals starting 11 Feb-13
April 2009.

Figure 15B shows the results of this experiment. As can be seen, VHZ human/mouse
chimeric mADb (Clone #209) effectively inhibits the formation of tumours by HCT116 colon

cancer cells that eXpress VHZ.
20  Example 28. Histopathologic Analyses Using Immunohistochemistry (IHC)

We investigated VHZ protein expression on 648 of human cancer samples. The
majority of the tissues are purchased from Cybrdi, Inc. (Rockville, Maryland 20850 USA:

http://cybrdi.com/index.php).

These include a major solid tumors tissue arrays (CC00-01-006); squamous cell
25  carcinoma (CC00-01-009); lung carcinoma (CC04-01-006); colon adenocarcinoma (Grade I ~
IIT) with normal tissue controls tissue arrays (CC05-01-001); Breast carcinoma (CC08-02-

001); pancreatic carcinoma (Duct adenocarcinoma/islet cell carcinoma/mucinous carcinoma)



human cancers. Percentages of VHZ positive cancer types are summari zed from
a total of 648 human cancer sanpl es. Exanpl e 30. Di scussion W have shown

t hat VHZ we 2ainmuavs®b cent rosonal phosphat ase. The cent r oPCmSG2a09a00206 ganel | e
that plays a key role in cell-cycle progression and cell division. It

organi zes m crotubul e arrays throughadyd the cell cycle and plays a pivotal
role in regulating cell division in neiotic and mtotic cells. Deregul ation

f th || i
T I e g

2002) . (ISHQOSHI{MD isspupdhatd/fromdneo(peres $SanRamoyiCFA)Y cel I|s and in NRK ceI I s
support the conclusion that VHZ phosphatase may play a role in facilitating

addr oss 1 ne Nubra ko RV SymeGit AR ARG Chiugaed X0 Frb AT e

sever ahndlygr t ant nol ecul es that play critical roles in @ /S cell cycle
control are exam ned. W found that VHZ over expression coul d downregul ate

r o L3R Deflen Rehol aphuc oo P EEL "ol 7Ly “ana b ocks

pr ogr ession through /S (Pest eI I et al., 1999). The downregul ation of p21
wafl/ G pl bThés/fdﬁfmmigtfﬁxed glaeedB r-enribeddedtslides dre de-o¥axp@ in eshogyddnerfod pemdent

Ki nase_IE&gC:g3 é% and Roberts, 1999). Consistent with this, we found
t hat SERIIYeR ?S‘Siﬁ?c&te Cdk4 expression. Eukaryotic cell cycle

progression is dependent, in part, on the tightly regulated activity of
CDKs. The athé¢ slates are thén ﬁxlbﬁ(efctddau Irdlytdeat@atbyr@iligrthtdughSqunpaldtOQi%, %k or

a1 0B Vy S RB EIRERS: e 'S m 5ot spehenhel BT B e bRy RCithn o

Rbig s KOWPMI( 2%9{&%@% (ERO0OUORIBIBGefx, %Ram@ﬁrmpbt bdth sPHO G £3FICON
t hrough the restriction point within the d -phase of the cell cycle

( Lukaswater bath for 38@6, Sherr, 1996). Thus, VHZ overexpressi on coul d overcone
the G /S phase restriction poi nt indi rectly via Rb inactivation. Although

future study I_Eéslﬁfe?a{%%%@firre?‘tﬁ pﬁgwtﬂf%@wh@%%f@m&t&egt&mswﬂq ng

nodel for VI s roleince cycle progression (Figure 4B). In sone breast
cancer YsHi) kept intbe fankrfdr Huen.ciprsiides ae washedHz PBtSdioe pevewl times and tredted

centr OSOEE’IB con(t@m 0. lrl%t’lhween tOOB I1 % tPX( 1&(? z{?\d 8f1 ggla;got}t?rll h@[erc&d’j{m r20(%11e|nI s. VHZ

IS ITDI’
15  at room temperature (RT). Each slide is then blocked in 300 ul PBS with 10 % goat serum, 1

% BSA (Sigma #A-4161) and 0.1 % saponin for 2 hrs at RT. The excess blocking solution is
wiped off. The VHZ mAb are diluted (1:150) with blocking buffer.

The diluted VHZ mAb (150 pl) is added to each slide and incubated at RT for 3 hrs,
and then at 4°C for overnight. On the next day, slides are washed in PBS containing 0.05 %
20  Tween 20, 0.05 % TX-100 several times with gentle shaking. The slide is then incubated with
labeled polymer-HRP for 2 hrs. The washing steps are repeated.

200 ul of Substrate-Chromogen solution (1ml buffer+20 ul DAB for polymer-HRP) is
applied to each slide for 10-20 min in the dark. The washing steps are repeated. The results are

analyzed using microscopy and representative images are shown in Figure 12A-F.

25 The results are shown in Table E1 above. VHZ protein is often detected in multiple
human cancers. Percentages of VHZ positive cancer types are summarized from a total of 648

human cancer samples.



overexpressed in cancer cells that displayed mgratory fibroblast-Iike

nor phol ogy. We observed that VHZ-centrosonal -positive cells showed typical
epi t hel i avoaonpmhabssgy with I LC or I DC Stage | breast caneemr/ssamoloes76 whil e
VHZ- cyt osol -positive cells are nore oftenassociated wi th di spersed
epithelia in IDC Stage Il sanples. Thairesults m ght indicate that VHZ
could initially be overexpressed in the centrosone and subsequently

t hr oughout i tire cytosol of the tunor cells that acquired cell

motili ffz.'mg eg‘hﬁul'iil}sccé’ﬁ%'?", the strongly stai ned VHZ-cytosol -positive cells
are E-cadherin negative. The |oss of E-cadherin plays an initial step in
EMI conpl ex Werleye sbowi thiat ¥ bidvie atno velientiedomal phosphatasp: Ahe egntrosema cshanmal

cells (Kang, et .al. 004). .The.loss of E-.cadherin.results in.disassenbly of
col |- ctipndinbarblsys ity arls d Caheis PSR AR E T RPN I rdiiess,

Upr eguinidrb@Bufari¥ thid@phbutshie val el miystdsivetal vldia rtanaas detl divisionat e
EMI, or to change typical _epithelia ghenomena to pronote cell mgration.
Caricer inoéiptic pedmitobic sellfuPrregahtiemetde sertraspmg organsHelisrlinked vede the
bar ri ef.of HE@as??Qﬁ’c} Bl {%é#,'?&inﬁ{un&ﬁ't%@ﬁrsﬂ&% qlk&%me%elggf e 1nvasion
and outgrowm n of mal rgnant cel'l's rnto new pl aces iery an eenan,

2006) . (Daxzey, 2001 | Nigegn2002).r at e the surrounding tissue matrices in diverse
patterns including both individual- and collective-cell-mgration

strategies LFr] ﬁ&)ﬁ . e] Kzl en el tudy, we
showed t hat b Bfeﬁgliksnoi Vi %t?é’%/@g}?ljﬁ?%ﬁlr@ 1\3@9‘ ’%ﬂ%ﬁﬁ%n ﬁ%gd%:ecl) Isgpt I vtg§cel ?/

m gr at taietus{oni thatr\eH23 Ghodphatke Mhy plag asolaih favikatisg ¢ 18 easitioniduring the

VHZ- cyt gsol -positive cells. These (ﬁ)hengnenaharraiiﬁ%ht ecg&%at e and

r efft esesltcyglarapgressil- yn @B AYGmRNie addrgts the grhankRiedpish O PEYMOABE wi t hi n
m cr Oemﬁ-%&?gh%whﬁsg\éér\épim SR UIBEmRY Qﬂféﬁti&{?kaest nat1/¥digi@ys in

tunmor progression and cancer cel mgration 1s no nown, our data suggest s
t hat ovartek preessmoredoWe\fbidndthai YHZalvereapredsian tould dpwhnieghlatdibe tungoruci al

early event for |oc ihvasi on. Consistent, with this.h | Sw...We are
b1 e rers R ol Bl ERoE o 1 e e kil RO WAL, 5 Loy
her e pipvdsds ifdit RpBseactingy addlotls proglesssa g G IS Pesedl dtal.CEI99) Chie! e
regul ati on and breast cancer prg%esm on. Qur findings reveal new insight

i nto t tewnrsgptionei?d W et deipd by AT mishtiraleaserthe ibibition ein2lren &icliBnost i ¢ and
e SPRE st AT Y SRRR AL 090 BB,y Gty P e P
at an Wal soudd agregul RERIHIRENGRSssion. Eukaryotic cell cycle progression is dependent, in

part, on the tightly regulated activity of CDKs. The activation of Cdk4 could target

retinoblastoma protein-Rb for phosphorylation (Lukas, et al., 1996). As a consequence, VHZ

20  cause indirectly enhancement of Rb phosphorylation. The hyperphosphorylation of Rb is

known to inactive the function of Rb in controlling progression through the restriction point

within the G1-phase of the cell cycle (Lukas, et al., 1996, Sherr, 1996). Thus, VHZ

overexpression could overcome the G1/S phase restriction point indirectly via Rb inactivation.

Although future studies are needed, our results enabled us to propose a working model for

25  VHZ’srole in cell cycle progression (Figure 4B).

In some breast cancer samples, we found overexpression of VHZ protein either in the
centrosome (~10%) or in the cytoplasm (~17%) of epithelial tumor cells. VHZ is more often
overexpressed in cancer cells that displayed migratory fibroblast-like morphology. We
observed that VHZ-centrosomal-positive cells showed typical epithelia morphology with ILC

30 or IDC Stage I breast cancer samples; while VHZ-cytosol-positive cells are more often
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Burkhalter S, Sasin, J, Tautz L, Bogetz J, Huynh H et al. (2004a). The
m nimal essential core of a cysteine-ihased protein-tyrosi ne phosphat ase
reveal ed by a novel 16-kDa VH -Iike phosphat ase, VHZ J Biol Chem
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10. 1007ntise BHseledgharumpr gellsihatasguisid qelananlity Rigrifiganilys thegtropsly siansde
functi _Q’%I% Pﬁgso ?651'%(% e(l‘ﬁI alre E' c%kih&ln%g,atl\ﬁeg%h FJSE ‘3#13 JD dheffl 6157 991%

Tunour I'nvasi on an I on scape rrec ani sns. Nat
Revs Castep in Bbﬁﬁ&iﬁiéx pridacsy thét chinasia @pithelia 1(1tBGﬁ)1g)atorEpn¢shmdhyaial oddKahy n’al
transiti t W _St prent and..nmet ast asi.s 277-279. [Li ,
Quo K, © h QR/@ ?%Fn'@ssﬂ E-@Abeeeressﬁﬁ i fisgsserphly 0£§ﬁ‘bc% a%hféleeyunceeﬂ%% i on of

PRL- 3- i Rpds&Rlimbr cé%@éﬁv&e@@%&gﬁf&ﬁbn BPVHIOR S s@Se ROSRNG 1 thE dFviagnosti ¢

mar kers for cancer netastases. C1n Cancer Res 11:2195-2204. Lukas J,
Bar t koftacel, to Baitiste EMT, (r19 0nge Gariced cpidhretie pbénamdnade pramale gdhtnllgrﬁgorc ascades

from dj verse s of .rec t.he lin D-cyglin-dependent

(i e CHRST CfTEGH Fotr it ERERkRbPRETmBrE R O rgd Belri BRI "\ og £a
(2(192) necg»as it epieishia gzﬁb@mmmea@lﬂg $&thelineeidaend olgeowh faidlighamicels essi on?
Nat Rev ncer 2:815-825. Pestell RG Al banese C, Reutens AT, Segall JE,

Lee RIintopewsplaces (Thigpend Siprmap,200p hd vaied celsdinfiktatrehe swaaundiigtissae

Endocr "Aeb B A5G SR AHerf SR Bing uthd Rl AU R AR BN HELEEE MO,
C, Sah@riedgt2068; VogddEn andPRlinzder, 2004). In our study, we showed that both individual-

(Figure 5C, Panel A) and collective-cell migrations (Figure 5C, Panel B) are simultaneously

15  present in VHZ-cytosol-positive cells. These phenomena might recapitulate and represent a
relatively early onset of local invasion driven by VHZ within microenvironments in vivo.
Although the precise role that VHZ plays in tumor progression and cancer cell migration is
not known, our data suggests that overexpression of VHZ or its elevated activity might be a
crucial early event for local invasion. Consistent with this hypothesis, we are able to show

20  VHZ could enhance MCF-7 cell migration (Figure 6B).

Our study here provides evidence that VHZ is a phosphatase involved in cell-cycle
regulation and breast cancer progression. Our findings reveal new insight into this small
phosphatase as an important target in future diagnostic and therapeutic strategy. We propose
that inhibition of VHZ could be the basis for a therapeutic approach to block the spread of

25  breast cancer metastasis at an early stage.
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90% sequence identity to that sequence, the anti-VHZ agent preferably
conprising an anti- VHZ anti body such as an anti-peptide anti body generated
agai nst RRORPBBIEIYEQEK corresponding to am no aci d resipduss2(d602160) of
human VHZ, such as chicken anti-human VHZ anti body (catal ogue nunbers
LS-C32281, amino acids 35 to 90, LS-@42458, LS-A6806 and LS- A6803,

LS- C32281, LifeSpan Inc, Seattle, Washington, USA), rabbit anti-human VHZ

anti body (catal ag nber DSs RB- 76 iotech, | rcrpss, CGeorgia,
USA), chi ck&i"& t?‘e%%ﬁg?ﬂ%%rﬁi‘ %ga?n% gél?é%o[p & &Jh@@?omgﬁmpr oSci

| ncor padprh@scht alR¥RAYon 68protedi-Rirasind SHYsphdtaed PRLANTD -dhd 1B RviHEe gakinkody

(cat al ogue nunber F4560 and D9840- 66A, United States Biol ogical,
Swanps@§mbrangiad e faslyendosomsay Biol (iheridY St hddée?-VHZ anti body (cat al ogue
nunber D9840-66, United States Biological, Swanpscott, Massachusetts, USA),
rabbit anti EhangMhd/afplRAGSRAAY phteAls dEidBedMATRIB [dobiihént 14, eallsl Bodeick eC,
Oxford, United Kingdom, rabbltp anti - human VHZ anti body (catal ogue nunber
NBI5 10citelas 2eferameedsinRiach ofythe abeve applications and putwss.dadudingAyring Hiecken

anti-human WHZ antib C | n «.,NB100- vus.Bi ol ogi cal s,
1 obReu of G 7 B drp bR U BUERE sPRatc 36 ancl ity Bl

i nt er f pasfEeures $GhstAgti Gy qcatlopdcafobany pradatts cited dmgerivhed &i SRS tishor t

Hai rpin RNA (shRNA), or Chinmera RNAI such as a DUSP23Pre-desi gn Chinera
RNA - ( &RplispiRsand patsats apd dbanosheepplicRiRn <ieddorugrrtsase ey | et on,

ol or aBorpbiila hetrinBy tbferdnBl. HIFHERIrOGIIGAMERE: RE REMRAA AR dIDE Oroup
consi st angD of : cofon cancer, lung cancer, squanous cell carcinoma including
i) | doopmentswited ar referended imddeymemitscitednis éhis tephaod esy inenefactoear’s br ai n
cancer, oespphageal, cancer, sto h.cancer, ..bl adder. cancer, ki dney cancer,
skin c’é‘ﬁté'écrn,ogﬁ\‘?g?agyali?%‘heé pr &Brpdgﬁfsecnfar%g}ﬁhﬂﬂ%e%tlgglpf iq}f,glre heti®er in an

i ndi Vi fidadpofite ShtF&iAMYirbfekdnky. Oof the individual to such a cancer conprising
means for detection of VHZ expression in the individual or a sanple taken

fromhimor_her, pref.erably in which e nmeans. for, detection is,selected
fromthe gr Xﬁﬁowﬁg‘ﬁgﬁt%‘sé\a& vaqiajops B%‘% ﬂﬁﬂ@S‘f Fﬁg‘(’gF a%‘f?YPEF&h‘éﬁ ®thereof; a
conpl efRBhRIYWINUSE SPhledftoIREHQRIRA iiPth¥ldé Wilkd @ depaRGhglfrin the §dopeaRAMt

t hereof'; a VHZ pol ypeptide or a fragment thereof, or an anti-VHZ anti body
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unduly limited to such specific embodiments. Indeed, various modifications of the described

modes for carrying out the invention which are obvious to those skilled in molecular biology

or related fields are intended to be within the scope of the claims.
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4. A nmethod selected fromthe group consisting of: (a) a nethod of
detecting a cancer cell selected fromthe group consisting of: a colon
cancer cewb,20m/dieseg cancer cell, a squanous cell carci necwscebds/oneess udi ng
l'ip, larynx, vulva, cervix and penis cancer, a pancreatic cancer cell, a
brain cancer cell, an oesophageal canger cell, a stomach cancer cell, a

bl adder cancer cell, a kidney cancer cell, a skin cancer cell, an ovary
cancer cell, a prostate cancer cell and a testicular cancer cell, the

met hod conprising detecting nodul ation (preferably up-regulation) of

expr esgiLams anount or activity of VHZ in the cell, preferably in which the
expression of VHZ is conpared to the expression, anount or activity of VHZ
in a cont r oVHZefor uniovametbod ef meatmentnpropbylexis Ebjlleviationid@ canesiniamg t o (a)

above, .in.which the.nmethod conpri.ses detecting a,VHZ nucl eic acid, such as
by o s Secy e BB B PR RE T oI e S arealedh kiR " havi ng
a sequefeiRoml MWludsg GENBIRK, ﬂﬁﬁe@%éﬂv@ﬂaﬂ&lﬁiﬁh%&aﬁ@ér,@aﬁ&%&ti@éaﬂ&&, BRIZ93 or a
sequence havi ng at %east 90% sequence identity to such a sequence, or in
whi ch eanserreesepbageahganreresfomachzeancery bladdenzapesirylddiay acerstkdhcaseh PVa¥ans of
an ant|: ' i I m2, and preferably conprising

hi st ol %agn?ég%P?dé{ragég%%?‘?&gﬁ&gtgu%gcauqé’?’lhg the Elston-Ellis nodified Scarff,

Bl oom Richardson grading system (Nottingham Grading System (NGS)); (c) a
net hod2of danantii 'ﬁgg¢mgorﬁi4@trcatémat ipraphg lagiser gtleyatimefer capegriselseted et ed

from tﬁ'ngL? ggug%&%lss&nl " (F f10n %91J R} %?ﬂ&ir qﬁ?xlnl)us &1l ARG SR EEMudfR | 2
squanous celF ¢ FEomg el ol ke udlné |p,ﬁ ar ynx, inva, cervi x d penis
canger lip,dafyancnda, cervideddgienisalahcer fpant@htic cmoee brajretdncerabeophagehhgeal

cancer cell, a stomach f%ncer cell, a bl adder. cancer cell, a kidney cancer
cel |, ANSRY, sopapk eancel bladdgrrageery kidpeycappera gin canger oyapy LABCE LR el | and

a test é:eﬁdlﬂaa[ndci@ﬁ%ﬁfar Edickr, pRiferdBilySh WhiihNle EﬂﬁVIHi(Qééélh Redpitiabr §fien-cancer

cell w becone 1 nvasive or aggressive, the nethod conprising detecting
nmodul ategolatiog amxgmmelsisatom, ofdhoexpressionaanowit oy agivityldf ai VHZ lsequsatd shofah)asa

T T TN e e R AT RTA IR
celd Cou%isBQUBRCcd 1Aehtitith thatBequbAdey the . anM W N2 ag&ift fpYdféraBlytoRfitishgGanGE! |
pancreati c cancer, brai n cancer,
VHZ antibody such as an anti-peptide antibody generated against RRLRPGSIETYEQEK
corresponding to amino acid residues (126-140) of human VHZ, such as chicken anti-human
VHZ antibody (catalogue numbers LS-C32281, amino acids 35 to 90, LS-C42458, LS-A6806
and LS-A6803, LS-C32281, LifeSpan Inc, Seattle, Washington, USA), rabbit anti-human
20  VHZ antibody (catalogue number DS-PB-00676, RayBiotech Inc, Norcross, Georgia, USA),
chicken anti-human VHZ antibody (catalogue number XW-7857, ProSci Incorporated,
Poway, California, USA), rabbit anti-human VHZ antibody (catalogue number F4560 and
D9840-66A, United States Biological, Swampscott, Massachusetts, USA), chicken anti-
human VHZ antibody (catalogue number D9840-66, United States Biological, Swampscott,
25  Massachusetts, USA), rabbit anti-human VHZ antibody (catalogue number AHP1142, AdB
Serotec, Oxford, United Kingdom), rabbit anti-human VHZ antibody (catalogue number
NB110-40452, Novus Biologicals, Littleton, Colorado, USA), chicken anti-human VHZ
antibody (catalogue number NB100-75328, Novus Biologicals, Littleton, Colorado, USA), or

is capable of downregulating VHZ by RNA interference, such as comprising a Small -
30 Interfering RNA (siRNA), Short Hairpin RNA (shRNA), or Chimera RNAIi such as a DUSP23



oesophageal cancer, stomach cancer, bl adder cancer, kidney cancer, skin
cancer, ovary cancer, prostate cancer and testicul ar cancer, the nethod
conpri si myodetogssong nodul ati on of expression of VHZ i nraTsekbooohotrbe
i ndividual; (e) a nethod of choosing a therapy for an individual with a
cancer selected fromthe group consi gu7ng of: colon cancer, |lung cancer,
squanous cell carcinoma including lip, larynx, vulva, cervix and penis

J > i | .
Cancer PrERaEChnRERNAT (gl RRF Foop PR HIRIRR AR T SIPTRER ¢ o o

cancer CaikladogstS0ul ar cancer, the method conprising detecting nodul ati on of
expression of VHZ in a cell of the individual choosing an appropriate

h , . nt i - VHZ , d h ' f
cancer s () AR ABECE YSEr Ll T T 10K RIoRHoF OE Rl baaigy. ok "

parti CHamkr,ts cel cainoffiiNé1daiak 1ipl by, ¢adng eereehetpeats danoen t he group
consisting of: colon cancer, |ung cancer, squamous cell carcinoma including
i pd | Ranomsatic\eances, braiacancer.esonhageal canges stomash seneerthladdenernser, kishngy n

cancer ., & %Elrr]l%gg&lr, &%@g (?arnCer? élg){sr%fegca%g%gagrﬁ ’t%sﬁg@lgggncmﬁ Gf rindilﬁh%%f cancer,

skin cancer, ovary tan P I cul ar cancer, the
met hod syseemibilsty g tleoingiaiduabtotsheh & batcapyonprisingmehsrfapyetereioarofiViEd by a

(F) " abBvesHaR e Matidel o impit e FamBi G SRR YO e TS . s
A et had (ﬁ{ecﬂ@rgis%@ie@{eh '?xg)nfj‘ﬁh@ %&'(ﬂ]cbl &)ﬁ_ﬁ‘i@ﬁﬁ% SR WVH2 pbYRGCIEAC R aGRignent

squanous cel arci noma cell udi ng , larynx, vulva, cervix and penis
caher theseofznammepleinenterymoeleotidd $equendsrtaiMHZ£ audeic acidldr a fragmeatibpteateal

cancer | ., a stomach canc cell, a bl r .cancer cell ki dney cancer

cell, Xi?ki’ﬂyﬁ?rsﬁlgg Pr ﬁgﬁagryelgﬁﬁg\‘?‘g{’ gt %?@E%ﬂ@ogy pF %ré?lg{'g}@aa eg{: Zel | and

a t est h&dokdihg EPORGH 2 @id optioallly etri®ions CoraRe]PrefBtably fmierl emprBidgy ef er abl y

domm-regulat[ngé@the expression, amount or_ activity of VHZ in the cell, for
exanpl theppentipdmigder repement| propylaxs or sigxiatioRRIthesanesii ner a RNAI capabl e of

specifically binding to VHZ, or by exposing the cell to an anti-VHZ

antibody sef @bthodl Belédtéd fivd thdp@uplcadistingwdh that the cancer cell becones
non- caricerous or the invasive or netastatic cancer cell becones

nOPS_ | hvas| V?a) a method of detecting a cancer cell selected from the group consisting of: a colon
cancer cell, a lung cancer cell, a squamous cell carcinoma cell including lip, larynx,
vulva, cervix and penis cancer, a pancreatic cancer cell, a brain cancer cell, an
oesophageal'cancer cell, a stomach cancer cell, a bladder cancer cell, a kidney cancer
cell, a skin cancer cell, an ovary cancer cell, a prostate cancer cell and a testicular

20 cancer cell, the method comprising detecting modulation (preferably up-regulation) of
expression, amount or activity of VHZ in the cell, preferably in which the expression
of VHZ is compared to the expression, amount or activity of VHZ in a control cell

known to be non-cancerous;

(b) a method according to (a) above, in which the method comprises detecting a VHZ
25 nucleic acid, such as by means of a probe comprising at least a portion of a nucleic
acid having a sequence shown as GenBank accession number NM_017823 or
NP_060293 or a sequence having at least 90% sequence identity to such a sequence, or
in which the method comprises detecting a VHZ polypeptide, such as by means of an

anti-VHZ antibody set out in Claim 2, and preferably comprising histological grading,



or non-netastatic as a result of the manipul ation; or (b) the nmethod
conprising the steps of: (a) detecting increased VHZ expressi on, anount or
activity wo?2aiooabsos and (b) reducing the | evel of VHZ i RCTise2aml000276. A

met hod sel ected fromthe group consisting of: (a) a method of identifying a
nol ecul e capabl e of binding to a VHZ 1g®l ypepti de, the nmethod conpri sing
contacting a VHZ pol ypeptide or a sequence having at |east 90% sequence

identity thereto,with Cc i e | e det L D he
candi dat e nﬁ‘l‘czlcalj P “81‘%%326 ?@g({ng@th\s/ﬁ%%b%%;gﬁ Hﬁ@%"%‘r ﬂs%%@é%%%”ﬁ%%?ﬁ%teét | east
90% sequenceNteiestiant Gradigs 8ysem (RGSH; et hod of identifying a nodul ator of
VHZ, the nmethod conprising contacting a cell with a candi date nol ecul e and

detecting e(§uahQHoPbf deHififitls TR felAiNe SRR calteraell is¥ledt¥d AbmMhE i n or
of the cell; (c) a nethod of rdentifying a nolecule suitable for the

treat nent, grouplephsisting aft a edlpeoanget eall, afung ceners eell. sesquamens ¢allngreipnemyr oup
congi sting of:.colon cancer, |ung.c i | ncl udi ng
S celbmc@xg}ng lelspr’ Valr;énxa rY(L]lH]B L FARGRE ggrrﬁ? E'%g%g% é)éﬁ!:xjeat‘fca({aﬁbé}% ’réa i

lip, larynx, eni s can I C cancer,

cancer, oesbpphagmatr @HNeeoesoplidpeBEican@RElR s stithashdancaasliga bladdedoaycecancer ,
skin cancer, ovary cancer, prostate cancer and testicyl ar cancer, thenethod
conpri si ng &b @rkadney wgneer cell sk aed Rt WMy sancelredgd RISRIGTANSSFi S Honi st

of VHZ or ag§oe9té§&&ﬁalim£éne§,}o(§'d%feﬁki s FHUGNSE thAl ¥R Ln¥er dAANALIO,

preferably by exposing a can ate nolecule to a VHZ polypeptide or a cell
expressi ng beddnie inodsyyreptagdessive, thiedmethbd colepusing deteitingtthedwativgi afat e

nol ecul e i s an agoni st aor ant agoni t hereof; and (d) a nethod of
idL'(ﬁti fyi nge’émeség’(?nf‘@f’m&ror&ﬁtf‘ﬁ o‘iﬁ‘?ﬁzb’?&‘ﬁ@fz or a sequence having at |east
90% sequence_identity_ thereto, the t hod conprj sj ng, adm ni steri a
candi dat e ntfDédngthod Bf%rﬁg‘éﬂp&ﬁﬁuré(ﬁ’&rg& ra% Iﬂglﬁﬁi%@ghérca‘?%ése&?ﬁtﬁgﬂmé‘xhi bits
i ncreased ofy de6HFAREHHRK B 850h WnceRTRM anlEr, Silamtyb ¥elPEarMiiéma {ncldyi
nol ecul e, agg stﬂaor -ar%t%gdnlést g?cea’% a;?olrilpepti éle (iede%rtli f?]gdncby lgg met hod
or use accolipllagnkovuyaicenvés arl peAisTeherpaacrapabinsenbramaaricat,i ng, such as
down-regul agésr(l)ghagtegleca%)c( r[ seg%la&nca%]::er?bl\z{gger cancer, kidney cancer, skin cancer, ovary

15 : cancer, prostate cancer and testicular cancer, the method comprising detecting

modulation of expression of VHZ in a cell of the individual;

(e) a method of choosing a therapy for an individual with a cancer selected from the
group consisting of: colon cancer, lung cancer, squamous cell carcinoma including lip,
larynx, vulva, cervix and penis cancer, pancreatic cancer, brain cancer, oesophageal
20 cancer, stomach cancer, bladder cancer, kidney cancer, skin cancer, ovary cancer,
prostate cancer and testicular cancer, the method comprising detecting modulation of
- expression of VHZ in a cell of the individual choosing an appropriate therapy, such as

an anti-VHZ agent, based on the aggressiveness of the cancer;

(f) a method of determining the likelihood of success of a particular therapy in an

25 individual with a cancer selected from the group consisting of: colon cancer, lung
cancer, squamous cell carcinoma including lip, larynx, vulva, cervix and penis cancer,
pancreatic cancer, brain cancer, oesophageal cancer, stomach cancer, bladder cancer,
kidney cancer, skin cancer, ovary cancer, prostate cancer and testicular cancer, the
method comprising comparing the therapy with a therapy determined by a method

30 according to (e) above; and



for use in the treatnent, prophylaxis or alleviation of cancer, such as an
anti-peptide anti body generated agai nst RRLRPGSI ETYEQEK corresponding to
am no aciwonresvdess (126- 140) of human VHZ. 9. An anti bedy/scapgabh@76f

bi nding to an VHZ pol ypeptide, in which the antibody is capabl e of binding
to an epitope bound by anti body 209, 1gp a variant, honol ogue, derivative or
fragment thereof, in which the anti body preferably: (a) is capable of

binding to epi tope on..a VHZ pal vpepti de bound by ant.i bo 209; )
conpri ses a?éazfdg?ti‘?ﬁp—ﬁ“g?ﬂl?%@a%?ycogﬁéﬁ? Zb&gom, ﬁﬂﬂﬁb C%l%pré%n%%?%égﬁs S%teol("gg a
sequence COfPAdydfMUain@sli dye C95 of VHZ, or a variant, honol ogue, derivative
or fragnent thereof; (c) conprises the variable region of nonocl onal

anti bogy 20%’m&ho@pi”ﬁﬁﬁiﬁf%ltatinﬁ'gQB]'oﬁg:Hﬁ‘oer dar, iaMatd ¥R e celll 28{RATout bay eof whi ch
is capable of binding VHZ; (d) is capable of binding to an intracellular

VHZ potarpiapmiadell ifodydingslip dpaibk.evubia, cervixsindpentseapteasnpanateatic eanseogelaacel | ;

(f)-.is,_capabl e of, bindi tg and inhibiting a bioloegical,activi f VHZ;
(g)° i s RpeAveE C(?;l’?f’r%eﬂfgﬂ%igﬁ;a cﬁ’é‘feégglgsais o%?&acag%%(?gﬁ’?& @5{1: erﬁ%ncg{)%%lﬂgcancer,
| UNg CRIAGEY carREUGHMDA! Skifi @hhce€ S¢IL lal @FBryl cafided deGh proflate lcaioenxell ad ¥a, cervi x
and peni s cancer, pancreatic cancer, brain cancer, oesophageal cancer,

st onactesealcancaicedider cancer, ki dney cancer, skin cancer, ovary cancer,
prostate cancer and testicular cancer; or (h) conprises a nonocl onal

anti body or (3 tmﬂbée&ngﬁﬂﬂgmﬂaiatia@(ﬂrmﬁably d®wn-fegbitiyiPRdE iedpresiomr i Si ng a
sequence selected fromthe group consisting of SEQ|ID NO 4 and _SEQ I D NO
5, or a var pmaunt ongetiviygfe/ Hddn thegellidor example jyrexnosingdhe egll HANCHRNA. capabl e

of . bi ndi ng . A C i { Shbhd:.a:

o B oS MR B oA LA S0P ARRADL o
derivative o4l foraagimeNHE hatibafy sshowthin iC3aimadypbdferablly saole tidt thg cangeoleglbept i de
havi ng VHZ binding activity. 12.. A cell con;pr’i si ng or hransformed Wth a
nucl ei ¢ aci BECOBIS BAREARCEYE @ Hif InYAsHYCAT Mefastasic cancrrSell Reromes Jendpasvg cel | .

13. A met hog, of flehsihfit R DEksHBF R mahifuATRIN oPf @ cancer sel ected from the
group

(b) the method comprising the steps of: (a) detecting increased VHZ expression,

15 amount or activity in a cell; and (b) reducing the level of VHZ in the cell.

6. A method selected from the group consisting of:

(a) a method of identifying a molecule capable of binding to a VHZ polypeptide, the
method comprising contacting a VHZ polypeptide or a sequence having at least 90%
sequence identity thereto with a candidate molecule and determining whether the

20 candidate molecule binds to the VHZ polypeptide or sequence having at least 90%

~ sequence identity thereto;

(b) a method of identifying a modulator of VHZ, the method comprising contacting a
cell with a candidate molecule and detecting elevated or reduced expression, amount

or activity of VHZ in or of the cell;

25 (c) a method of identifying a molecule suitable for the treatment, prophylaxis or
alleviation of a cancer selected from the group consisting of: colon cancer, lung
cancer, squamous cell carcinoma including lip, larynx, vulva, cervix and penis cancer,
pancreatic cancer, brain cancer, oesophageal cancer, stomach cancer, bladder cancer,

kidney cancer, skin cancer, ovary cancer, prostate cancer and testicular cancer, the



consisting of: colon cancer, lung cancer, squanous cell carcinoma including
lip, larynx, vulva, cervix and penis cancer, pancreatic cancer, brain
cancer, o&eaptwgesb cancer, stomach cancer, bl adder caneemr/SGRowreyz7¢ancer ,
skin cancer, ovary cancer, prostate cancer and testicular cancer in an
individual is, or is likely to be, anspnvasive or netastatic tunour, the
nmet hod conpri si ng detecting nodul ati on of expression anount or activity of
VHZ in a tuno cell .of the individual of .treat ment.

4, A
prophyl axi s™§ OQICPB\PF%‘P%lﬁteB‘Pmé‘fga‘éﬁ(‘fg’i‘@d%? mplecy &an §%‘|’13%t L APEAHSY e gr oup

consi sting @iz § scquéRe Madingfat kagaomhue&embaeﬁb&t@rpr@féﬂaswbajtl on of a
cancer selected fromthe group consistin col on cancer, |ung cancer,

squanpus cefxposiagai apdidatematleciilantg 4 YPZ Hog)ﬂv?ﬁkde QiLA GeAl exprassing a peni s
cancer, pang{ggs& | Gie ?@or%%f(to G&%Eea}lnnn ?91% an%ﬁgtﬁ ORNAGEAs aﬁ%g&?lgt’ or ShAgBGE

cancer, bla Feander cancer, cancer, prostate
canger and feedof:candar cancer in an |nd|V|duaI t he nethod conpri si ng
nodul ati ng the expression anount or activity of a VHZ in a cell of an

i ndi vi dual , gf)afeétaéd ¥t lu&nwwn?fanta@smgmraa&gbm@u o@muztor@rse@ﬁlwhwng)ét VHZ is
decreased in a cancer cell t he individual; and (b) a.nmethod of _ diagnosis

of a cancer leg#|9%8 saquencsridantity ety teomsthed cagrasing adnsysternecasandidaty
cancer, sSquaiplgG§ ah taﬁ%a(f 'aﬁ'd) Haenlngr n#(ull{%%elr s anluﬂﬁl ibit% inctased &F vix and

peni s cancer, pancrea n cancer, oesophageal cancer, stomach
cancer, bl addﬁesasecﬁevqﬁéssmlmaiﬁemltmaaianit;y(ﬁwmz.cancer ovary cancer, prostate
cancer and testicular cancer or susceptibility to such a cancer in an

i ng vi dual  ArmEleOgeQEbAisOr atagonidi ofi VAL, puiljgeptideidenti Raitnes method omasdrod
conprising detecting nodul ati on of expression, anount or activity of VHZ in

a cel | agprdingto GlgimPdual . 15. A nethod of treatnent, prophylaxis or
alleviation of a cancer selected fromthe group consisting of : colon

cancer g, | ung HleEEE capaBleTaSdulRink, Sikh @k QOWB-réguldtiig] g ekpRssidroyNVHA/ Ul va,
cervix and penis cancer, pancreatic cancer, brain cancer, oesophageal

cancer forgiseethp treatmeat, praphaleetisror alleviation ofi canesy, wishasan artkpeptidggeibodyovar v
cancer g?n%é&?]& ?%1%%5? ﬁﬁiﬁpﬁiﬂ;&%‘é}ﬂlf %r%sp&r?(ﬂﬁ%{o drﬁ‘in@ 'ac1'd'}g§13ﬁ!leq 'f ?iﬁ lﬁd} &fet h O.d

conpri I'ng o i on of expressi anount or activity of VHZ in
a t®el | hehar W&lZ.ndi vi dual and admi ni stering an appropriate therapy, such as

9. An antibody capable of binding to an VHZ polypeptide, in which the antibody is
capable of binding to an epitope bound by antibody 209, or a variant, homologue, derivative

or fragment thereof, ih_which the antibody preferably:

(a) is capable of binding to an epitope on a VHZ polypeptide bound by antibody 209;

20 (b) comprises an anti-VHZ antibody capable of binding to an epitope being a sequence
~ comprising residue C95 of VHZ, or a variant, homologue, derivative or fragment

thereof;

(c) comprises the variable region of monoclonal antibody 209, or a variant,

homologue, derivative or fragment thereof which is capable of binding VHZ;
25 (d) is capable of binding to an intracellular VHZ polypeptide;
(e) is capable of crossing the plasma membrane of a cell;

() is capable of binding to and inhibiting a biological activity of VHZ;



an anti-VHZ agent, to the individual based on the aggressiveness of the
tunour. 16. A nethod according to any of Clains 13 to 15, in which the

di agnosi swopnogne®iscs or choice of therapy is further detremscGaed/oby276
assessing the size of the tunmour, or the |ynph node stage, or both,
optionally together or in conbinationswth other risk factors, preferably
in which the diagnosis, prognosis or choice of therapy is further

det erm ned .asse t &; oest roge cept or ER nour .
17 A et not s P R B R R R ET oL R s R Bt Prebliaas
shown i n Fi gifaffoud célPcatbinoina intGudis€ D armyyik Nail e, a&wng@d penis cancer,

pancreatic cancer, brain cancer, oesophageal cancer, stomach cancer, bladder cancer,

kidney cancer, skin cancer, ovary cancer, prostate cancer and testicular cancer; or
5 (h) comprises a monoclonal antibody or a humanised monoclonal antibody.

10. A polypeptide comprising a sequence selected from the group consisting of SEQ ID
NO: 4 and SEQ ID NO: 5, or a variant, homologue, derivative or fragment thereof which is
capable of binding VHZ.

11. A nucleic acid comprising a sequence capable of encoding a molecule according to
10  Claim 10, or a variant, homologue, derivative or fragment thereof which is capable of

encoding a polypeptide having VHZ binding activity.

12.  Acell comprising or transformed with a nucleic acid sequence according to Claim 11

or a descendent of such a cell.

13. A method of determining whether a tumour of a cancer selected from the group

15  consisting of: colon cancer, lung cancer, squamous cell carcinoma including lip, larynx, vulva,
cervix and penis cancer, pancreatic cancer, brain cancer, oesophageal cancer, stomach cancer,
bladder cancer, kidney cancer, skin cancer, ovary cancer, prostate cancer and testicular cancer
in an individual is, or is likely to be, an invasive or metastatic tumour, the method comprising
detecting modulation of expression, amount or activity of VHZ in a tumour cell of the

20  individual.

14. A method of treatment, prophylaxis or alleviation or diagnosis of a cancer selected

from the group consisting of:

(a) a method of treatment, prophylaxis or alleviation of a cancer selected from the
group consisting of: colon cancer, lung cancer, squamous cell carcinoma including lip,

25 larynx, vulva, cervix and penis cancer, pancreatic cancer, brain cancer, oesophageal
cancer, stomach cancer, bladder cancer, kidney cancer, skin cancer, ovary cancer,
prostate cancer and testicular cancer in an individual, the method comprising

modulating the expression, amount or activity of a VHZ in a cell of an individual,
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preferably in which the expression, amount or activity of VHZ is decreased in a cancer

cell of the individual; and

(b) a method of diagnosis of a cancer selected from the group consisting of: colon
cancer, lung cancer, squamous cell carcinoma including lip, larynx, vulva, cervix and
penis cancer, pancreatic cancer, brain cancer, oesophageal cancer, stomach cancer,
bladder cancer, kidney cancer, skin cancer, ovary cancer, prostate cancer and testicular
cancer or susceptibility to such a cancer in an individual or prognosis of an individual
with such a cancer, the method comprising detecting modulation of expression,

amount or activity of VHZ in a cell of the individual.

15. A method of treatment, prophylaxis or alleviation of a cancer selected from the group
consisting of: colon cancer, lung cancer, squamous cell carcinoma including lip, larynx, vulva,
cervix and penis cancer, pancreatic cancer, brain cancer, oésophageal cancer, stomach cancer,
bladder cancer, kidney cancer, skin cancer, ovary cancer, prostate cancer and testicular cancer
in an individual, the method comprising detecting modulation of expression, amount or
activity of VHZ in a cell of the individual and administering an appropriate therapy, such as

an anti-VHZ agent, to the individual based on the aggressiveness of the tumour.

16. A method according to any of Claims 13 to 15, in which the diagnosis, prognosis or

choice of therapy is further determined by assessing the size of the tumour, or the lymph node

stage, or both, optionally together or in combination with other risk factors, preferably in

which the diagnosis, prognosis or choice of therapy is further determined by assessing the

oestrogen receptor (ER) status of the tumour.

17. A method or thing as hereinbefore described with reference to and as shown in Figures

1 to 15 of the accompanying drawings.



