"VHZ FOR DIAGNOSIS AND TREATMENT OF CANCER FIELD The present invention relates-to
the fields of medicine, cell biology, molecular biology and genetics. This invention relates to the field of
medicine. In particular, it relates to 5treatment and diagnosis of diseases such as breast cancer, as
well as compositions for such use. BACKGROUND VHZ is a phosphatase that shares about
28% amino acid sequence identity with human PRLIPTPs. VHZ was previously reported to be
expressed in many tissues and located in the 10cytosol and in nucleoli (Alonso et aL, 2004a).
However, the role of VHY HIAF GRIBRAG ROSEH ANB RS TRIENTV Ao AMGIGR evolution with
orthologues in frogs, fish, fly, and the Archaea. VHZ, as well as VHR, belongs to a separate subgroup
of VH1-likgrdzElgs (Alonso et al, 2004b). VHR has been reported to have a function in regulating cell
cycle progression (Ralunouni et al., 2006). 15In the Western world and the developed countries of

Asia, breast carcifbfrracissth i sessmd e g tbadissde pEarrsbeive| ardbbirdagy imwaloputar PRddgik, 2001).

Breast cangef fapsthe SanGRklisbioeHRueHE SAinganaei it 1700:800. new casespeing diagnosed
each year (Singapore Cancer Registry Report, 2000). In the USA, 180,000 women are diagnosed

annualfly witReHewcarsbdiegmerit HsFrset DN RISTH I EsEsHi N HAtSOMBBHBERS Micrsutine
20screeninga@around a quarter of the cases will die from their disease. Accordingly, there is a need for
improved breast cancer detection and therapy. SUMMARY According to an example of the present
disclosure,ﬂlxgipé(&\gggn\/HZ for use in a method of treatment, prophylaxis or alleviation of a cancer,
such as breast cancer, in an individual. 25There is provided, according to an example of the present
disclosure, an anVH# sagienpiarathehiresitmeantbauopttyl aximoraliesdaiionr oideaticewilthieieancer may

comprise st,ean he cancer ay. corgwggis% an invasg/e or metastatic ¢ cer suc as Invasive
uctal Cat e o VA BB e B L U, ot
the midnhufastase! @hd imediterhéhidasothtatreditident, prophylaxis or alleviation of invasive or metastatic -

cancer.
However, the role of VHZ was largely unknown; despite its conservation through

evolution with ortho_logues 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 cel! cycle progression (Rahmouni et al., 2006).

15 - In the Western world and the developed countries of Asia, breast carcinoma is the
second leading cause of cancer-related death in women (Polyak, 2001). Breast cancer tops the
cancer list for women in Singapore, with 700-800 new cases being diagnosed each year
(Singapore Cancer Registry Report, 2000). In the _USA,' 180,000 women are diagnosed
annually with new cases of breast cancer (Polyak, 2001). Despite better diagnosts and routine

20 screening around a quarter of the cases will die from their disease.
' Accordingly, there is a need for improved breast cancer detection and therapy.

SUMMARY

According to an example of the present disclosure, we provide VHZ for use in a method
of treatment, prophylaxis or alleviation of & cancer, such as breast cancer, in an individual.

25 There is provided, according to an example of the present disclosure, an anti-VHZ
agent for the treatment, prophylaxis or alleviation of cancer. The cancer may comprise breast

cancer. The cancer may comprise an invasive or metastatic cancer such as Invasive Ductal
Carcinoma {I1DC).
Thus in a first aspect, there is provided the use of an anti-VHZ agent for the manufacture of a

medicament for the treatment, prophylaxis or aileviation of invasive or metastatic cancer.



2 The anti-VHZ agent may be capable of down-regulating any combination of the expression, amount
or activity of a VHZ sequence shown as GenBank accession number NM_017823 or NP_060293, or a
sequence which has at least 90% sequence identity to that sequence. The anti-VHZ agent may
comprise an anti-VHZ antibody. 5Thefl anti-VHZ antibody may comprise an anti-peptide antibody
generated against RRLRPOSIETYBQEK corresp‘onﬁiing to amino acid residues (126-140) of human
VHZ. The anti-VHZ antibody may comprise chicken‘anti-human VHZ antibody (catalogue numbers
LS-C32281, aming acids 35 to 90, LS-C42458, LS-A6806 and LS-A6803, LS-C32281, LifeSpan Inc,
Seattle, Washingtbi BER) HaBEIBRAHRRTARPURS SRHBotRElates B Gom binrHea D8P B-00676,
RayBiotech:inesshorcrossuribeosgiait) 57 Velc ket hhmanay Bénaatibady-terialngasnumber
XW-7857, ProSci Incorparat ay, California,,USA), rahbit anti-human VHZ antibod écatalogue.
urmber A5 GA R OB SR oL SAHETS OB e S S e RRRES AT EEHED B8, chicken
anti-humarsitzhentithedyfcdtafosusatntam bempess: 66 Mt dritatég. Biological, Swampscott,
Massachusetts, USA), 15 rabbit anti-human VHZ antibody (catalogue number AFIP1142, AdB
- Serotes, leford,I tﬂ"ﬁétaldﬂﬁr}w%mﬂbcé@gbbiﬁyamhtﬁaﬁfﬁmz%@mibeammwg&&ab # E%JagathB 110-30452,
Novus Biolgaqi L n orado, USA), chicken anti-human VHZ antibody (catalogue number
NBI00- 533 Bl A T TR HGPRAE, 10RAS PG AV SRl o capable o
downregulating VHZ by RNA interference. It 20 may comprise a Small Interfering RNA (siRNA), Short
Hairpin RNA (shRWW”@H%@E@W@%EW&CG@WQW?@H@%%W’@‘@?@?@%R&Aﬁaé@&‘ﬁalogue
number HORQ5AG35:R0220vas BinlericatsiLdtletorn Sk ads. AdHY) .\ie praviste, ageording to an

example of the present disclosure, a kit for detecting breast cancer in an_individual or susceptibility of
the individUal 16 red S EaRLRR T8 Wi DS b rHS e ARRE R R HRtR XiEK BPYA9Yexpression in the
individgal oafagaplsutakerTifoPBHIOs T8, Rexibednaansitetdeiecionmayde selewadafem the group
consisting of: a V %gol ucleotide or a fragmep hs;g f: a complementary nucleotide sequence to
Vhiz mucleRUi S8 AR RN, BOHE St i ovh PSR of AN aEvHy
antibody, ot!8A anibMi-bathenbas/$E1 entitaldg\estalngapiionyHasLaidb B9 84 0-uee, [Unigy 30further
comprise adherapewic, diug.for tealngpl RIRpei g5 alisvation of breast sancer, such as
comprising Tamoxi er‘%orlﬂerce tin. - ’ ’ )
. (catalogue number D9840-66, United States Biological, Swampscott, Massachusetts, USA),
15  rabbit anti-human VHZ antibody (catalogue number AHP1142, AdB Serotec, Oxford, United
Kingdom), rabbit anti-human VHZ antibedy (catalogue number NB110-40452, Novus
Biologicals, Littleton, Colorado, USA), chicken anti-human VHZ antibody {catalogue number

NB100-75328, Novus Biologicals, Littleton, Colorado, USA).

. The anti-VHZ agent may be capable of downregulating VHZ by RNA interference. It
20  may comprise a Small Interfering RNA (siRNA), Short Hairpin RNA (shRNA) or Chimera
RNAI such as a DUSP23 Prc~dcsign Chimera RNAI (catalogue number HOO{}54935~ROI .
Novus Biologicals, Littleton, Colorado, USA).

We provide, according to an example of the present disclosure, a kit for detecting breast
cancer in an individual or susceptibility of the individual to breast cancer. The kit may

25 comprise means for detection of VHZ expression in the individual or a sample taken from him
or her. The means for detection may be selected from the group consisting of: a VHZL
polynucleotide or a fragment thereof; a complementary nucieotide sequence to VHZ nucleic
acid or a fragment thereof; a VHZ polypeptide or a fragment thereof, or an anti-VHZ
antibody, or an anti-VHZ agent as set out above, and optionally instructions for use. It may

30 further comprise a therapeutic drug for treatment, prophylaxis or alleviation of breast cancer,

such as comprising Tamoxifen or Herceptin.



As an example of the present disclosure, there is provided a method of detecting a cancer cell such as
a breast cancer cell. The cancer cell may comprise invasive or metastatic cancer cell such as Invasive
Ductal Carcinoma (IDC). The method may comprise detecting modulation of expression, amount or
activity of VHZ in the cell. The modulation may comprise up-regulation. The expression of VHZ may be
compared to the expression, amount or activity of VHZ in a control cell known to be non-cancerous.
Thus in a second aspect, there is provided a method3of detecting a metastatic cancer cell, the method
comprising detecting up-regulation of expression, amount or activity of VHZ in a cell in a sample
obtained from an Aadivigiaaipie of Haersethddcnayw drepnserdetctigdhvHZ dueleigacid. This may be

by means of apeobeicampsising-atieani-a RArOR ehaoudBinACKh ARG A sadsBRaREEAWN as
GenBank accession number NM 017823 or NP_060293 or a sequence having at least 90% sequence

identity to SURRESEGURARES SR IRHTREHSTATHC I RbsHE RTEEHYSY VRBPESHSEHTRE, such as

by means ofiasiankioddZeaptiagey, saicut beseirity of MiEZmethedamaphburibenieanrisg histological
grading. The histological r?(;i%(}; ay be El:%.me the Elston-Ellis mo%ified Scarff, Bloom,E
Richardson GPRRRREF SPETETHERBiOGR ST SFAINY Bl G RSP SOl PP 5
example of teprasent WistliosurenizrhsefHod ot tehe rvnriper orvepralifes #tiy scstatbagifegtcBifros provided a
determining the,lkelileee: el agelliLhecone, vasive Ot aderRe s ethie: Metad LRMPISSsession,

detecting modulation of expression, amount or actjvity of VHZ in the cell. The present disclosure, in
an example,aB’rod\ﬂto‘gsa??ﬁtgP%% ﬁ’ré&f’&%ﬁj‘ SPORGIORFRRE BPRAHafatR with cancer. The method
comprises detecting modulation of expression of VHZ in a cell of the individual In an example of
the present disclo$tueenttiexensproviges: datvetingck 6fihovsing acitelapyrioy &n nydhdduabivith cancer,

the method rsj tectin i i ' e he ipdiwdual choosing
o appropr AR B s an

anti-VHZ agesrssisrdewnhibddMbble2Bar NP_A6Eardintaecancarahipiepiiires Ko neeicarssure, we

provide a mgihed f deleriping e ieuRnacial ugrRsHRIRA RAGHAL SRRy InRRdpaiddual with a
cancer. The method compnfc,es cQ |n%th§ ther?ﬁgg with & therapy detéermined by a method as set
out above. S BiPY BEFEA! ﬁ‘f@f‘gm%ﬂ WA SHEF 8  deteunining the likelihood that a cell will

become invasive or aggressive, the method comprising detecting modulation of expression, amount or
activity of The method may further comprise histological grading, The histological grading may

be by means of the Elston-Elils modified Scarff, Bloom, Richardson grading system
(Nottingham Grading System (NGS)).

We provide, according to an example of the present disclosure, a method of

determining the proliferative state of a cell, or determining the likelihood that & cell will
become invasive or aggressive. The method comprises detecting modulation of expression,

amount or activity of VHZ in the cell.

The present disclosure, in an example, provides a method of predicting a survival rate
of an individual with cancer. The method comprises detecting modulation of expression of

VHZ in a cell of the individual

In an example of the present disclosure, there is provided a method of choosing a
therapy for an individual with cancer, the method comprising detecting modulation of
expression of VHZ in a cell of the individual choosing an appropriate therapy S‘ased on the
aggressiveness of the cancer. The therapy may comprise an anti-VHZ agent as described

above,



1/HZ in a cell in a sample obtained from an individual being tested, wherein a high level of VHZ
expression, amount or activity of VHZ in the cell indicates that the cell is likely to be or become
aggressive, metastatic or invasive. In a fourth aspect, there is provided a method of determining
whether a tumour in an individual is, or is likely t8be, an invasive or metastatic tumour, the method
comprising detecting modulation of expression, amount or activity of VHZ in a tumour cell in a sample
obtained from the individual being tested, wherein a high level of VHZ expression, amount or activity of
VHZ in the cell indicat t is li r hecome agaressive, metastatic or invasive. 4
Each of these me%fc%dli& rI%tlgg% %%%%%gr%pﬁgﬁgs ﬁa%sr%oggebﬁf o@gei%%%&%#%ﬁe examples disclosed
herein.  deperpronidbe Hcohditilestetahbradie &F§@§Edﬁé@#ﬁéﬂﬁ%ﬂl Sfitharsifeiting a cancer
cell, such ag.a Rreast GanGRLCelThe fansencell Ay Compss Anvasve,or Rdaniaatatic cancer
cell such as Invasive Ductal Carcinoma (IDC). The method may comprise modulating the expression,
amount or aéfti%Wéf VHZ in the cell. The modulation may comprise down-regulation. The method may
comprise exposing the cell to an siRNA or shRNA capable of specifically binding to VHZ. It may-
comprise i gibsihestlet,abértasamoanttd W Ziantibhtiy-suchnasisatieuh ahone: 7 hel cancrtael imayive or

- become nogrGansRrans ALtle ARinyasy A MStaRIalEEANGRL SRl BAY, RERAME NpD-nyasive or

non-metastafic as a result of the manipulation. There is provided, in accordance with gn example of
the present d§cibEGFE, B I EIRG BIPREh IR 4 e fring e WhmBRSAANestebs of: (a)
detecting inciZaseuitidz, exprassionsiamed MHET activibglinieaks and ) seouingsthedevel of VHZ in

the cell. 15&%%%%%[;@%%51;%%&0&0%{;& we provide 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
candidaie,molesuledinds do e dfiznalmentdaorseuiensaaying al 1easta0% sequenesdently
thereto. 20\/\(}eyowde, a(t:cordln to% ex§lmé)le of the disclosure, there is provided a method of
identifying 8 MOJUTATBF BT A9 2 FRE iSSR0 MpHSING LTt g aceMiont s"esgisiemte molecule and
detecting elevatgdurcredy ot ¥ BXpressionmacnbins ematévikpey Hednenefihe:aelbifccording to an

example ok e PIaRent gﬁ%&?%@?b%‘%ﬁ@sgcﬁ%&dﬂp 5%%'&?&@'@9\71{2 in the cel!

indicates that the cell is likely to be or become aggressive, metastatic or invasive.



25a molecule suitable for the treatment, prophylaxis or alleviation of cancer, the method comprising
determining if a candidate molecule is an agonist or antagonist of VHZ or a sequence having at least
90% sequence identity thereto. The method may comprise exposing a candidate molecule to a VHZ
polypeptide or a cell expressing a VHZ polypeptide in order to determine if the candidate molecule is
an agonist or antagonist thereof. S There is prgvided, according to an example of the present
disclosure, a method of identifying an agonist or antagonist of a VHZ or a sequence having at least
90% sequence identity thereto, the method comprising administering a candidate molecule to an
animal and determir#%ﬁ%%%?ﬁ@%fﬁ%@h%ﬁ%ﬁ%ﬁs@%? FGES8eraxprEssis, amount or
activity 5 of tkizhles disWimedrioaricie, according to an example of the present disclosure, a method of
treatment prophylaxis or alleviation of a cancer in an individual, the method comprising modulating the

expression, amounh%@&%\é@yagé&dﬁag%oia}%%@émﬂa@iyma%e,mem%ﬁaﬁwgﬁﬁ fjse breast

cancer, such as invasive or metastatic canc ch as Invajjve Ductal Carcinoma, (DC). 10 The
method may BE &R (P tBe? S?&%%%?ﬁ%@oﬁ%? GRICERGRY BHYISOMBT RS R 48EaH5 Y breast cell of the
individual. Weseiticlearmecoedlisacineainexsineiraitiarpiesan iist) osken atinethodehgiagnosis of a
cancer or susgglﬁtiglijljjtyfhteo cancer in gggggg\éirda%%lv?r P, SIS tgf anlli jvidua| with cancer, the method
comprising detecting moduUTALION Of expression: amount of actvity o iz 18- 8081 the individual.
The cancer snapesrdprisedydasoeahivemstbohnmsyinvasie expostagthticdancar skohiasr Invasive

Ductal Carcigama @Iﬁ%le of sp\éé?f'r%ﬂngﬁll Rding g %% v 5o lese?%/z%%oe i%%e‘én%rgeﬂ igclosure., a

method of determining whether a tumour in an individual is, or is like e®an invasive ofr metastatic

tumour, the Yi&érasiesin prrding e @bt mody aumeofdapressiopmamourtmerstivitylef 20VHZ in a
tumour gell ghiha individualayye-Rrayide, AceBing:ta,AN A% RMPIS 95%&5&3@@5955%9@55% a method

of treatment, prophylaxis or alleviation of cancerin an individual, the method comprising detecting
modulation #&fﬂ&’%‘i‘aﬁ?amoun_t or activity of VHZ in a cell of the individual and administering an
appropriate therapy to the individual based on the aggressiveness of the 25 tumour. The therapy may

comprise an anti-VhiGagepeRde st HefaRRvRIT RECANGRIJNAY SRR IBE-RIGASL GARESS, such as
invasive or geiastaticGanceLisuak Asdivasve 1Al Catsingma) &2? o it JIPYROSIS, prognosis

or choice of therapy may be further determined b assess[ng%&gsize of the tumour, or the lymph node
stage, or b&ﬁ?@ﬁi%ﬂ%%lﬁf%i%éﬁﬂhﬁt%@mﬁ%tﬁ@rlﬁgkl YIS, miee ¢Rinosis, prognosis
or choice of therapy may be further _ _ '

15 As an exampie of the disclosure, we provide a method of identifying a molecule

capabile 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 candidate molecule binds to the VHZ polypeptide or

* sequence having at least 90% sequence identity thereto.

20 We provide, according to an example of the disclosure, there is provided .a method of
identifying a modulator of VHZ, the method comprising contacting a cell with a candidate

molecuie and detecting elevated or reduced expression, amount or activity of VHZ in or of the

celil.

According to an example of the present disclosure, we provide a method of identifying
25 amolecule suitable for the treatment, prophyvlaxis or alleviation of cancer, the method
comprising determining if 2 candidate molecuie is an agonist or antagonist of VHZ ora
sequence having at ieast 90% sequence identity thereto. The method may combrise exposing a
candidate molecule to a VHZ polypeptide or a cel! expressing a VHZ polypeptide in order to

determine if the candidate molecuie is an agonist or antagonist thereof.



determined by assessing the oestrogen receptor (ER) status of the tumour. 6 We provide,
according to an example of the present disclosure, molecule, agonist or antagonist of a VHZ
polypeptide identified by a method or use as set out above. We provide, according to an example of
the present disclosure, a molecule capable of modulating, such as down-regulating, the expression of
a VHZ for use in the treatment, 5 prophylaxis or alleviation of cancer. The molecule may comprise an
anti-peptide antibody generated against RRLRPGSIETYEQEK corresponding to amino acid residues
(126-140) of human VHZ. The practice of the present disclosure will employ, unless otherwise
indicated, conventional technigues of chemistry, molecular bjolo icrobiblogy, reco %inant DNA 10
and immunology, whic Fare rﬁmnegﬁgcg{érr%%h%é% %’?g%g%fgﬁe&%xr%ﬁdg?ﬁlgﬁﬁeir% fﬁ%{%@ uch
techniques al¢cBSHHIEEH JEMHE MicTaiRge S 68 2fyFekanipiegBnSababinn ki Badt 9Ptschwend T.

Maniatis, 1988.Mglecasas, Gleniagiop dAhe xm%xﬁegemﬁgé&:%m&o%ﬁm%ﬁ g

Harbor Laboratory Press; Ausubel, F. a et al. (1995 and periodic supplements; Current Protocols in
Molecular BiSRSgR et owigherhesinaghmiibes arrsais Ndrvernd PoNvynBRpE! 9T Biatiree, and
A Kahn, 5996 BNA Isolation and Sequencing: Essential Techniques, John Wiley & Sons; J. M. Polak
and James O'D. McGee, 1990, In Situ Hybridization: Principles and Practice; Oxford University Press;

. 3. Gait (Editon), 1984 Sigeruelsetidesuuhests, & Rracteal Anmae. tdiges RaMot Liley and

J. E. Dahlberg, 1992, Methods of Enzymology: DNA Structure Part A: Synthesis and Physical Analysis
of 20 DNA MERRAISIHSIR 2| pvéBesy ohe sensi éopreinsiividnay tha aresbrdscomnristeg anodp tngUbe

Portable ProtagadsNGh. lineewaddiviarions Payish lang, drdHamom(A998. Cald-Sprip %Aﬂ?éﬁ_&! .
Laboratory Press, ISBN 0-87969-544-7); Antibodies A Laborator){ Manual by Ed Harflow (Editor), David

Lane (Editor) B82S B &S oRs 56 P RSBt Ao ImN oY 57 69usial. Gyraipmma K Rkabook of

Drug Steeentig, melihed byRemal BhndSeptaalan initiahhavethi B . Jfarnandes {200k ihgw York,
NY,:Marcel E%geklceréﬂ%gmeq-%‘ﬁ-o 62-9); and Lab Ref: .4 Handbook of Recipes, Reagents, and

Other Referenc%sﬁgools for Use at the Bench, Edited Jane Roskams and Linda Rodgers, 2002, Cold

Spring Harbor Laboratory, ISBN 0- 87969-630-3. Each of these general texts is herein incorporated by
reference. WO 2009¥322066R STASER00S0002TE: PIRIR| BEspE SCRIREIQ RUPIH BRIGHRES

Figure |A andfRiguses1 Bratechgtibas;showiigriiri enenanessMidlncalizesimine gentigapme and

throughout the (éxtoBllasm Indirect lmmlgwoflu_orescenfe_shO\fNed exqgenous VI-1Z in the centrosome.
cancer, the method comprising defecting modulation of expression, amount or activity of VHZ .

15 in a cell of the individual. The cancer may comprise breast cancer, such as invasive or

metastatic cancer such as Invasive Ductal Carcinoma (IDC).

We provide, according to an example of the present disclosure, & method of

determining whether a tumour 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
20 VHZ in a tumour cell of the individual.

We provide, according to an example of the present disclosure, a method of treatment,
prophylaxis or alleviation of cancerin 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 to the individual based on the aggressiveness of the
25  tumour. The therapy may comprise an anti-VHZ agent as described above. The cancer may

comprise breast cancer, such as invasive or metastatic cancer such as Invasive Ductal
Carcinoma (IDC).

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
30 with other risk factors. The diagnosis, prognosis or choice of therapy may be further

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



5Figure 1A. VHZ-EGFP (green) is transfected into NRK cells, and exhibits a range of subcaular
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 pericentrin (c). Bar, 20 um. 10Figure
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 Télophase (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").

?gr, 1? m. vfét%ei(?esa@&gﬁg%ea@&ﬁﬁ%@wEﬁéps&%im&;ﬁ&,&ﬁ%m&%&ﬁ&%ﬁiﬂzez in trg
centros St sV 1Zed 1IN a-C, par,
um) and MCE%@% (Qﬁfeggf%) ?8% g}?ﬁ %%{égégﬁgggsﬁﬁﬁg%ﬁﬁ%a |ﬁi’t§/!%lf1% %é‘{jgiabbit anti-VHZ and

mouse anti-y-tubulin antibodies followed by anti-rabbit IgG conjugated with anti-rabbit-FITC (green)
and anti-mouse 1§G ponjdgarsdrdiita lant-mouBls-TakasTRed FREns 19 e ieabls 2Ddetected in
A431 cellsigduhgng?2uEtn} byvdetdpld stainithg vriphemibuses moHdcionataitibedantta{HZ (clone #25)
and rabbit antizpericentrin antibodies followed by antiz-mouse 19G.conjugated with anti-mouse-FITC
(green) antt P L TA0E I Ao St A e T S, CORu it S N GURROUA vz i
visualized geseatat apranyeENRRERIE TDAE QAKX RnmydspoR8uhg tblenstaiinig veithivabbifeniddy ez and
mouse antjzy-tibwin-antibodies followed by anti- rabbit IgG conjugated with anti-rabbit-FITC (green)
and anti-mouse IgG conjugated with antimouse-Texas Red. WO 2009/022988PCT/SG2008/000294 8

Figure 3A. We test each protein (0.675 pic moles.flor its P1 Pase gctivity.. The PTPase activity of VHZ
is completely abo%i%‘ﬁgﬁ%&?ea‘%‘fdﬂ?d”f&ﬁ 1%%?1?‘6?% GHAB: 2?7&33*%??\7%%% Jns

‘-’iif\}gﬁg ate) in the reaction
or by pointonyvztionsi€isi 9k ioBdefivbty, (@O5SROBIILFiguirecdih] agyl heeentbtatrmdiNisates are

derived fro - Ing: GER. 5S)-EGER. or EGEP vector. The protein
expre?gsion%qeve § gzrlgq g%%l%@%iéﬁég}?ﬁglcgﬁvg&t%u-%E%%E%a){ln%%% i/ha(?,Aﬁgéﬁnl\éﬁaéé{d as protein
loading cohRtidl. teeiDireTanstexninetbiasiredieryBed Ocindor surmipe. dndkRNOSkahalydistsaRC-BrdU

incorporatign; te 6 REWIY SHESIZEEPNAMRL SAEEsRARdSIRINE, Amas Bhies: luoreseence).

Figure 3C. NRK cells that stably expressed thé same three‘expression constructs 10 showed that VHZ

could reduc@'&PpiRAGEREd DYsBIATERS. FhebesfitMy Higkdd Ain s risiedst THpalsPERSIations (in
%): MI:GI phaser Waisz b aspaeads B pinasel ThBd 16, John Wiley & Sons, New York,

15 N.Y.); B. Roe, J. Crabtree, and A. Kahn, 1996, DNA4 Isolarion and Sequencing: Essential
Technigques, John Wiley & Sons; J. M. Polak and James O’D. McGee, 1990, in Situ
Hybridz'zaﬁon: Principles and Practice; Oxford University Press; M. 1. Gait (Editor), 1984,
Oligonucleotide Synthesis: A Practical Approach, Irl Press; D. M. J. Lilley and J. E. Dahlberg,
1992, Methods of Enzymology: DNA Structure Part A: Synthesis and Physical Analysis of

20 DNA Methods in Enzymology, Academic Press; Using Antibodies : A Laboratory Manual :
Portable Protocol NO. I by Edward Harlow, David Lane, Ed Harlow (1999, Cold Spring
Harbor Laboratory Press, ISBN (-§7969-544-7); Antibodies : A Laboratory Manual by Ed
Hariow (Editor), David Lane (Editor) (1988, Cold Spring Harbor Laboratery Press, ISEN 0-
87969-314-2), 1855, Handbook of Drug Screening, edited by Ramakrishna Seethala,

25  Prabhavathi B. Fernandes (2001, New York, NY, Marcel Dekker, ISBN (-8247-0362-9}; and
I.ab Ref: A Handbook of Recipes, Reagents, and Other Reference Tools for Use at the Bench,
Edited Jane Roskamns and Linda Rodgers, 2002, Cold Spring Harbor Laboratorgf,_ iSBN 0-
87969-630-3. Each of these general texts is herein incorporated by reference. |



graph showed typical results obtained for a proliferating cell population when the DNA content of its
individual cells is determined by FACS analysis. Figure 4A and Figure 4B are figures showing
that VHZ enhances 01/S transition in 15MCF-7 cells Figure 4A. MCF-7 cells expressing EGFP
vector, VHZOZSYREEP or VHZ-EGFP are analyzed for several molecRed/ a0 %8 R¥bIved in 01/S
cell cycle control. There are p21 Wafl/Cipl, Cdk4, and7Rb phosphorylated at Ser780, Ser795 and

Ser807/811. Figure 4B. A proposed model is shown to illustrate how the VHZ might coordinate
20with these_molegules in GI/S haseFtransition. Figure 5A, Figure 5B and Figure 5C are figures

. BRIEF DESCRIPTION,GE THE FIGURES . ; )
showing thatoveréxpressed-vHZ prote thstributed in the centrosome or in the cytoplasm of

epithelial tumor celigdgrsameada eastcaRGRE Sampiesohaimalindiseshand\iaradinembedted breast
cancer samples are assessed for VH prote:’n exgrae llsion. 25Fi%ﬂre 5A. VHZ is seen to localize to the

centrosome LIRS BRIALIVRHART B5 THER TR TSR ES TR0STInG o the same
tissue sectiowHYhiZ tha)cameoytutzulin (b) are co-localized at the centrosome (c) as indicated by the
white arrowheads. Image ¢ shows the merged images a and b. Bar: 100Rm. WO

2009/022988PCP5GR003/Q00RSAESFP (Higsie Dfankasbnse MR edRctions:Of titeastganser

samples are processed for.irnmunohisochemical labeling to t VHZ and y-tubulin, respectively.
The positive SRfTAIS4 %@f&@t@é @Fﬁ%‘ffﬁﬁ%ﬁ?‘? 9&% Oléy nlzsitlﬁée&ﬂ'r%%%n&g’eﬁ rF’(ca)l\%/vlgn'. Similar
centrosomaluﬁbﬁﬂfm&{ﬂﬁmmfdébiﬂa(a)@kﬁpdﬁtmﬁﬁddngtidablb 1] c(b_yarﬁeimﬁlqkaémwme black
AITOWS. SOV RRIES B %%gﬁ%%%%ﬁﬁgg&&ﬂﬁﬁ%i(@@é)}%fég;fe@;s%J_.qu;angéa%areas

boxed in paﬁ%ﬁs a’'to ¢ (magnification x er enlarged (x5) and shown in panels a to c,
respectively mehiesetoaritioBemes ire 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
overexpoessed thraugheURhEHZtENIERE ohaitperséotd I@ktbalioaini sompidieastcerisert samples. An

original overview image is.shown in (Figure 88).,Selecte i f differ amples are
shown in ovefview Fr%%ﬁé‘é‘?g&gﬁ% %‘ge ?séee%i’(géo gES Faerfjg?’g% %%%(aegg@’téggo@%%%gﬁeﬁ%ges (@, b
and ¢' magnfficatiofria 400pareifurth &’ shlargé dyss) amdishowiih Tenasdodidnie bluesbetiively.

Panel ¢ and fh@ﬂ%g%ggﬁ@@ﬁl@&&@ygﬂﬂg&q@qﬁg!. 15Figure 6A and Figure 68 are figures
showing that VHZ expression’in E-cadherin negative cells and overexpression of VI-{Z enhances
motility of MCF-7 °F ygfure 2A and Figure 2B are figures showing that endogenous VHZ localizes in the

15 centrosome and the cytoplasm.

Figure 2A. Endogenous VHZ is visualized in NRK (a-¢, bar, 10 pm) and MCF-10A
(d-f, bar, 20 um) cells by double staining with affinity-purified rabbit anti-VHZ and mouse
anti-y-tubulin antibodies followed by anti-rabbit IgG conjugated with anti-rabbit-FITC (green)
and anti-mouse IgG conjugated with anti-mouse-Texas Red. Endogenous VHZ is also
20 detected in A431 cells (g-i, bar, 20 um) by double staining with mouse monocional antibody
anti-VHZ (clone #25) and rabbit anti-pericentrin antibodies followed by anti-mouse IgG
conjugated with anti-mouse-FITC (green) and anti-rabbit [gG conjugated with anti-rabbit-

Texas Red.

Figure 2B. Endogenous VHZ is visualized in serum-starved NRK (a-c, bar, 20 um) by
25  double staining with rabbit anti-VHZ and mouse anti-y-tubulin antibodies followed by anti-
rabbit IgG conjugated with anti-rabbit-FITC (green) and anti-mouse IgG conjugated with anti-

mouse-Texas Red.

Figure 3A, Figure 3B and Figure 3Care figures showing that VHZ has protein tyrosine

phosphatase activity and is involved in cell cycle regulation



Figure 6A. Two adjacent formalin-fixed and paraffin-embedded breast cancer samples tissue sections
showed VHZ positive cells that are E-cadherin negative (a, magnification x 400) and VHZ negative
epithelia are E-cadherin positive (b, magnification x 400). 20Figure 68. To assess MCF-7-VHZ-EGFP
and MCF-7-WHZ%{G08533sEGFP cell motility, cells are plated in a confluer¢GiERIpEHERI4A coverslip.
The cell-coated coverslip is then inverted with cell side down onto a fresh culture dish. Images are
taken at O-hour and 48- hour for MCF-7-VHZ-EGFP cells (a, a') and for MCF-7-VHZ (C95S)-EGFP (b,

b"). Panel a' showed MCE-7- VHZ-EGFP cells moving out (arrows indicated) from ua%%r th the
250verlaid coverslip SHinithoNGAFEashPINETEY 6 dcone s  dontiEt sl Y- Egﬁ fiCation

x200).  FigiagAravdLigusegBrarefigives shaddgthai iR NAhisvhradally(Fkifessed in
tissues and cells WO 2009/022988PCT/SG20Q8/000294 1 man i ' ays
(Cat#7776-153§?:é{"88[’§§?é@ IR BRI CH B PE A1 55 SR ,Og%’.s %Oa%ébs tc&or{(étg;régfgfr‘sng As derived
from 65 different human tissues and 8 human cell lines. Figure 7A, The_dot blots are probed with

human VHZ cDNA kg i idiofapeadeial e S xstesiers eersed iy Y-hd rillh eXaERH8Rs Hétructions
(Cat# 1585584 FRO¢hE, VEYNEFP GEHGERWe M1 Z INARXDISSSih paltty Bt araighalty. VHZ is

predominantly expressed.in the heart (spots: 4A, 4C-4H) and in many other tissues, | as in the
lung carcinoPﬁﬁg@é’ﬂﬁ%fﬂgﬁtﬁﬁﬁﬁéﬁggﬁaﬁﬁ&é§%Sc%‘cf% pfiétgr%%% %F%%Cgﬁt@u Iﬁ'p e Tissue
Arrays. 10Figm¢%am&§i@drby&&mérﬁgwmtﬁhmmm§m Aﬂdgsmo%@iﬁ~&r¢Uémnmessbd im the
centrosome gnd iy Ihﬁﬁﬁgg%ﬁ%ﬁkbg}gfé%ﬁ] t CHER YA BHORRISICR ATYRIYence)Figure 8A.

ne};v\y
Overexpression 0 protein IS rev e centrosome of breast cancer. Centrosomes are

indicated by black i.r.rows %%&Zic iot X 4 (ﬁ ressﬁlﬁi%y[re 8B. vee%?{xpreggrilocn oqr\éc Z protein is
found in the cytoplasfiStbreast carcer 1sEElE APAGRcAtioR X 200y, “ P Figure 9A And Figure 9B are
figures showshgvahiatat téHZatinddotdalbbiG hhdt incwses anpelHidiomti Dbdissultingigtipg M. Western blots

analysis with rabbit apd mouse anti- tihodigs, [otal gelklygates arederyad i A4al, Hala,
NRK, and M&?W%e‘f@%ﬁ%‘%’-%“%@é’? %Eﬁ‘?é‘a{%‘%?? Phast WSS ’ d
graph showed typical results obtained for a proliferating cell population when the DNA

content of its individual cells is determined by FACS analysi's.

Figure 4A and Figure 4B are figures showing that VHZ enhances G1/S transition in
15 MCF-7 cells

Figure 4A. MCF-7 cells expressing EGFP vector, VHZ(C958)-EGFP or VHZ-EGFP
are analyzed for several molecules that are involved in G1/S cell cycle control. There are p21
Wafl/Cipl, Cdk4, and Rb phosphorylated at Ser780, Ser795 and Ser807/811.

Figure 4B. A proposed model is shown to illustrate how the VHZ might coordinate

20 with these molecules in G1/8 phase transition.

Figure 5A, Figure 5B and Figure 5C are figures showing that overexpressed VHZ
protein is distributed in the centrosome or in the cytoplasm of epithelial tumor cells in some
breast cancer samples. Formalin-fixed and paraffin-embedded breast cancer samples are

assessed for VHZ protein expression.

25 Figure 5A. VHZ is seen 1o localize to the centrosome of cells in breast cancer by
indirect double immunofiuorescence labeling on the same tissue section. VHZ (a) and y-
tubulin (b) are co-localized at the centrosome (c) as indicated by the white arrowheads. Image

c shows the merged images a and b. Bar: 100um.



20pre-incubated with 2 ttg VHZ-GST (lane 1). The detection of VHZ band is specifically blocked by
VHZ-GST (arrow indicated) Figure 9B. The VHZ mAbs can be used for ECL (A), IF (B) and IHC
(Figure 5). Figure 10 is a figure showing that by wound-healing assay, MCF10OA cells expressing
VHZ displayad esilvanzesd migratory property than MCF10A cells expressHEREHR(EMS)4 We 25 have
expressed VHZ and VHZ(C95S) in MCF10A cells (5x105) via retrovirus-mediated transduction using
pBABEpuro vector. MCF 10A cells expressing VHZ displayed enhanced migratory property than

MCF10A cells expressin VHZ(C958) wound-he assay. The clear dlfference n cell migration
at the beginning (OHHppEr Bﬁﬁélgﬁ‘sgﬁ 13t ﬁ?ﬁtgﬁﬁ%&}% fgm ISR ETNGTS gserved WO

2009/02298 8R& I SEI0RMROD 2L REER FBDME CRIRTIOMspectiTe. ﬁ@mamesmmﬁss based

on the demonstration, for the first t| ? h tVHZ hos hat(_?ge[%)aé/sr('% role.i neer, \%goli%a e

smallest kndiiim 8@&\/“@ BYotetRE &4 'éh Eaﬁ'ﬂg? K J%ggrongs 6 fhegroup of small

Vaccinia virlgb¥hg-pelaiad M@Mtﬁiphﬂhphatasdmaﬁhe @én@ entortddy HZ iaRbortessn human

chromosome, 1231 and co Li"f % 1¥ve 0:590Ing SXONS(WuShe! }399%%& e igehem Cell Biol.
€

36(8):15’42- © Vle\‘?liﬁagﬁo ve p osp atase’ activity towar p-nitrophenyl phosphate, as
well as oligolpnpﬂdasawiﬂal’rmg ioegptivaeo ieEOh e ﬁhﬁ?@ﬁ@h&@b{‘ﬁhbafékiib@‘é’g gkt fhore, 10

VHZ can de gﬁ%%%%&;lgé@%%&%% RS ANCRARARIP S iR ViisadAlonR0:ahah(3004). J Biol

Chem. 20;2 We show that VHZ is predominantly associated with invasive human
epithelial bréﬁéﬂd&?ﬁé@%éﬂ@?@%#&%ﬁi’é@%@ﬁ P RIPRY PSR ISR THINB EENBYEE A1) (6/65 cases)
or throughout the cytoplasm (I I/ 65 cases) of human breast cancer samples examined. 15Accordingly,
VHZ may be used BigaaidikBHb prstaciion ot bresstdtreeehqrdheveiopfaym zdigerseion may be

used agan i {ﬁé‘ﬁ‘afn?fs&%@%‘?éaépo%égﬁkﬂa{p@se@ﬁ{ GARSE! SHshias mﬁg%ﬁt@éi%v@g&r@ﬁ% gpjnvasive

breast cancer. The level of VHZ expression may also be used as an indicator of |Ike|l f§>od of such a

cancer. We ﬁ?é@‘étﬁﬁéﬂﬁ'i’@v&j@%r BRI GEHIATRISI &6 BRIECHG B I WARESES parfBt Ay breast

cancer. We fryther-prmidraeadsaf Aid agmsdwmdg@etactmmf thenaggradiverdss)arre
invasiveness or. the metastatic St?sj? r any co atlo of these cancer. Tr\gﬁﬁethods may

comprise antitERE GRIBRREIR P RIS MISHY) 0 N I\}I{&nleeve?sg(e g> by it situ -
hybridisatiomedatich @iagirasiscvarns zdeimubn methods are descrlbed in further detail below.
Using indirect immunofluorescence, we show that both exogenous and endogenous 25VHZ proteins

are locglized in thepseni@ome Meaadiioardiierey dplasipidaistiutipression in E-cadherin

negative cells and overexpression of VHZ enhances motility of MCF-7 cells

Figure 6A. Two adjacent formalin-fixed and paraffin-embedded breast cancer samples
tissue sections showed VHZ positive cells that are E-cadherin negative (a, magnification x

400) and VHZ negative epithelia are E-cadherin positive (b, magnification x 400).

20 Figure 6B. To assess MCF-7-VHZ-EGFP and MCF-7-VHZ (C958)-EGFP cell
motility, cells are plated in a confluent monolayer on a coverslip. The cell-coated coverslip is
then inverted with cell side down onto a fresh culture dish. Images are taken at 0-hour and 48-
hour for MCFE-7-VHZ-EGFP cells (a, 2°) and for MCF-7-VHZ (C958)-EGFP (b, b’). Panel &’
showed MCF-7- VHZ-EGFP cells moving out {(arrows indicated) from underneath the

25 overlaid coverslip. Immunofluorescent images (a, b). Phase-contrast images (a°, b

magnification x200}.

Figure 7A and Figure 7B are figures showing that VHZ mRNA is broadly expressed in

tissues and cells



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 GI-S
phase transition. We demonstrate that over-expression of V HZ contributes to breast cancer
development FACS HAfysis of BrdU-labeled MCF-7 cells 30engineeredte Xt P22 indicates that
VHZ is able to accelerate the Cl to S phase WO 2009/072988PCT/SC2008/000294 12 transition
Analogous results from FACS analyses of NRK cells that stably express the same three expression

constructs shows that VH celerates Gl to WQ?% 'gnsitio raducing,Ghbutincreasing S
populations. Accorg@]{élﬁ/n, we fj??)fi%%s%r%rﬁrg{ﬁzgg 0 trgaiﬁéﬁf%rr%nr@ﬁgﬁggs (% an individual

5suffering frdnsecérdel iR esryntionadt VHER/gita b FetnGiotiiatcs dusmdisarobd $ised as a
means of regtaringRaal function of breast cells. We therefore provide for the use of VHZ nucleic

acids and polypeptides for the treatment of cancers, including breast cancer. Our methods may be

used for reatment ot pIOPRY IO R1Sasl-RGE! QIANERINCRR TN TR.RR FRaNR REcp cancer.

<
10We further provid€for the user o In Screening rugs against cancer, for example breast

cancer. The CBrtSFinagocdingiosbinmamifesiirensinsimetbenodirbvals 2id Rerhes Mappbsihg VHZ, as
well as “SS”M&?ﬁ?s\/@@nﬂ@@@iéEB?e@Sﬁ%ﬁE}Gstﬁ&%%ﬁmy‘@ﬁﬂée#%m%ﬁl fQnRa8&EMmor in
e

screens for anti-caricer agents. Overexpression of VHZ in MCF-7 cells causes downregulatijon of
p21Cipl and hsdprEgEaEoALMAEHRH) A inasmy, oheBEsHIT ABH GR RS RER ATl TRA R ated)
retinoblastomaepaateinsgaP) asipbserved as assessed by immunoblotting with phospho-specific
antibodies. Cells expressing catalytically inactive VHZ (C95S) are impaired in the above

VHZ-mediated evepis, indicalingthatithass SraperiesHigguy ¢ RhesRhalase activity. Mutation of
the catalytic cysteine residue (C95S) in VHZ abolishes its protein tyrosine 20phosphatase (PTP)

actvityy - Where (e e . 55855, S0HA B e 19/ IGLIR AU YA-Seengs

including a VHZ protéin or a VHZ hiucleic acid and any fragment, variant homologue, derivative, variant

thereof centrsqsRe pafiadheRy WelRNe breg yaarer tBE AmpBE M BRsBUsMent, for example, in

25the references. VHZ POLYPEPTIDES
Figure 8A. Overexpression of VHZ protein is revealed in the centrosome of breast

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

Figure 8B. Overexpression of VHZ protein is found in the cytoplasm of breast cancer

15 cells (magnification x 200).

Figure 9A and Figure 9B are figures showing characterization of rabbit and mouse

anti-VHZ antibodies

Figure 9A. Western blots analysis with rabbit and mouse anti-VHZ antibodies. Total
cell tysates are derived from A431, Hal.a, NRK, and MCF-7 cells. MCF-7 total cell lysate is
20 pre-incubated with 2 ug VHZ-GST (lane 1). The detection of VHZ band is specifically
blocked by VHZ-GST (arrow indicated)

Figure 9B. The VHZ mAbs can be used for ECL (A), IF (B) and IHC (Figure 3).

Figure 10 is a figure showing that by wound-healing assay, MCF10A cells expressing
VHZ displayed enhanced migratory property than MCF10A cells expressing VHZ(C958). We
25  have expressed VHZ and VHZ(C95S) in MCF10A cells (5x10%) via retrovirus-mediated
transduction using pBABEpuro vector. MCF10A cells expressing VHZ displayed enhanced
migratory property than MCF10A celis expressing VHZ{C958) 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.



The methods and compositions described here make use of VHZ polypeptides, which are described in
detail below. WO 2009/022988PCT/SG2008/000294 13 VHZ is also known as DUSP23, MOSP,
LDP-3, DUSP25, FLJ20442 and RP 11- 190AI2.1 As used here, the term "VHZ polypeptide" is
intended to referteraserguence having  GenBank Accession number NPOOBEZ9& 2007 081001.1,
XP 341157.1, XP_001170819.1, 5XP_001170835.1,.X13 545747.2, NP001076078.1,
NP_001011371.1, NP_783859.1, NP 001034709.1, 3(]P 001480730.1, XP 001117253.1 or
XP_001117256.1. A "VHZ polypeptide" may comprise or consist of a human VHZ polypeptide, such
as the sequeABEAHERASESCREIIA number NP 060293. Homologues variants and derivatives
thereof of any, somg,or,all of theseipelrReRidss hOaEm alRadnsiidsdne firY A ehipentides may be
used for a variety of means, for example, administration to an individual suffering from, or suspected to
be suffering RSFPIBIRS RS REHEBY R TFeatment thereof They may also be used for production or
screening of anti-VHZ agents such as specific VHZ binding agents, in particular, anti-VHZ antibodies.

These are describedtid B5hsrtnealigetkiicoyel GRFVERsWsiprogerone ehomapshweptide ks ve detected
for diagrosis,of, HeleS R AR GANCEhal NORHISHI - QAT FERERN dual sPecPRiVRRBIRRAJETEMR0 any

peptide or protein comprising two or more amino acids joined to_each other by peptide bongs or

modified pepiidé BsAEES; .‘é??{)é*dﬂﬁ%‘%&&@?@?“%ﬁfﬁ%%‘éd 9efek2nd B‘B}H%%Ef’gﬁaﬁwg,c H#nonly

referred to asxpaptiviesstaligopeptidesmicdaligeimess]. aodio kngss. chains, generally referred to as

proteins. Polypeptides may contain amino acids other than the 20 gene-encoded amino acids.

"Polypeptides"” incluggzaminr acichseaisnagsaadiiadgilanky Paloahprocasspiarliel wdl

post-translational processing, or by chemical modification techniques yvhich_%;%v%ell Enown in the art.
h

Such modifiGatRe RIS IF e AT RS R ESES LI RO SRR S B WS nOUTARTE S well as in
a vcyummouw;egeaﬁcdaﬂkegpmuf@w pdiftrRKiONEnaN PELuIANITIETE bata ipolypeptidesdrchkiding the

P aToled Ve

peptide bac .amino acid.side-chai the amino or carboxyl termini. It will be appreciated
B0, DB RS col e fhaney

that the sam tiation hay be present’in the same or varying degrees at several sites in a
. | e Al : . . i cations.
A A L AV A A R

cancer cells. Overexpression of VHZ protein is found in the centrosome (6/65 cases) or

throughout the cytoplasm (11/ 65 cases) of human breast cancer samples examined.

15 Accordingly, VHZ may be used as a marker for detection of breast cancer. The level of
VHZ expression may be used as an indicator of cancer, in particular breast cancer such as
metastatic, aggressive or invasive breast cancer. The level of VHZ expression may also be
used as an indicator of likelihood of such a cancer. We therefore provide for methods of
diagnosis or detection of a cancer, particularly breast cancer. We further provide methods of

20  diagnosis and detection of the aggressiveness or invasiveness or the metastatic state, or any
combination of these, of such a cancer. The methods may comprise analysis of protein levels
(e.g., immunohistochemistry) or RNA levels (e.g., by in situ hybridisation). Such diagnostic

and detection methods are described in further detail below.

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

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 breast cancer development. FACS analysis of BrdU-labeled MCF-7 cells

30  engineered to express VHZ indicates that VHZ is able to accelerate the G1 to S phase



14 Polypeptides may be branched as a result of ubiquitination, and they may be cyclic, with or without
branching. Cyclic, branched and branched cyclic polypeptides may result from posttranslation natural
processes or may be made by synthetic methods. Modifications include acetylation, acylation, )
ADP-ribosylstimmsamtizigsion, covalent attachment of flavin, 5 covalent attBERraeHdbeme moiety,
covalent attachment of a nucleotide or nucleotide deIr'vative, covalent attaclunent of a lipid or lipid
derivative, covalent attachment of phosphotidylinositol, cross-inking, cyclization, disulfide bond
formation, demethylation, formation of,. covalent cross-inks, formation of cystine, formation of
pyroglutam a‘fé{’?ﬁf?ﬁy%@ﬁ;ﬂg%mt%gﬂ%fﬁ%ﬁ%%%e&ﬁ%ﬁay ﬁf%%i‘ﬁ(%ﬁe Hdfroxylation,
10iodinationihmae tiyirtision bayiaiRylations okt DN apreteabdic proSessing rahdsphby ylatioing
prenylation, ﬁﬂcgwi%%tﬁi:osq sglego E}é&%@’ sulfation, transfer-RNA mediated addition of amino acids to
proteins suc asua}glnﬁaﬁ%n,% ubiguitination. See, for instance, Proteins - Structure and Molecular
Properties, 2nd Ed., T. E, Creighton, W. H. Freeman and Company, New York, 1993 and, Wold, F.,
Posttranslational F’?‘&Féﬁ‘?’ﬁ%iWSK&%@F%@E&%@%&*@%%B@&@ 166‘5“%(1 Lcl‘%%‘olslf‘tlranslationaI
Covalerg Maglifisationeh PinieinReBorgticlobNsely, Ed:isAcddamic Riess, tNaw MaylaldAB3yBeifter et al.,
"Analysis for protein maodifications and% onprotein cofactors” th Enzymol.(1990), 182.626-646 and
Rattan et aL?g?’P&?%?ﬁ )Fﬁst feSie P r%lﬁls?%?fbﬁgfﬁg%?|C§tig}r¥sﬁ§ﬁ§f%gi%r&v%nn NY Acéa0 Sci (1992)
663:48-62. TWidZenwidpolipeptidipdlimsiptidss foe thatiotisnsyhef ctincpuptitdudiraions kTe#nHthe 20
art, such as g JgHINYEI$2 RAGBPHES NG ASRUHR 1aY §SRAFLHARNIG dlasInaRtGdiarg T-cell
epitope. The peptide may be immunogenic in'vivo. The peptide may be capable of inducing
neutralising EYEBEeEeaH A0657As applied to VHZ, the resultant amino acid sequence may have one or
more activities, such as biological activities in common with a VHZ polypeptide, for example a 25
humaniVHZ polypdjtideireoprvada ite, the\ust ofovhbldnsersnpiph Bvamiginerips canesiidssion level in
breast canceg gelle. Gampared fo-Rarmakbreast &ollsdp inesisuiared0e 186 "amolagugiacovers

identity with respect to structure and/or function providing the resultant amjno acid sequence has VHZ

activity. WithrdepestessiaiEeas ity GseucsATme ANEHRERaTHIEY GRURTISHE MoW ey as at least

75%, such agat least &2 teheasahleast 0 aptiseavangeddentity. There may be at least 95%,
such as at least 98%, sequence identity. These terms also encompass polypeptides derived from

amino acids which gre. allelic.variations of ieM i Znueleic AsH sRGUBARS: V¥R Cipl and
2009/022988PCT/SG2008/000294 . .
15 upregalation of Cdk4. As a result, an accumulation of phosphorylated (inactivated)

retinoblastoma protein (Rb) is observed as assessed by immunoblotting with phospho-specific
antibodies. Cells expressing catalytically inactive VHZ (C958) 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
20  phosphatase (PTP) activity.

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

25  the references.

YVHZ POLYPEPTIDES

The methods and compositions described here make use of VHZ polypeptides, which

are described in detail below,



15 Where reference is made to the "activity" or "biological activity" of a polypeptide such as VHZ,
these terms are intended to refer to the metabolic or physiological function of VHZ, including similar
activities or improved activities or these activities with decreased undesirable side effects. Also
included arevamtigierizzessd immunogenic activities of VHZ. 5SExamples of UBREOH#MI24and methods
of assaying and quantifying these activities, are kno n in the art, and are described in detail elsewhere
in this document. For example, such activities m\gy include any one or more of the following:

hydrolase activity, protein tyrosine phosphatase activity, protein tyrosine/serine/threonine phosphatase
activity and proteineé%h%a%im@wﬁﬁépﬁétm%s ?oﬂhgé% a lﬁd%?éis‘lg?éﬁ(e}}%p Hin 10 the art,
and are for e@ggaplg 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 VHZ variants,

homologues, derivativesanddragnenteaie 3@9&&4&@* iR thesmeathodsand compesiiansgescribed

here. 15The terms "variant”, "nomologue", "derivative" or. "'f t' in relatiqn tg VHZ | de any
substitution GENRHIK O SE RIUHOSTDN é%@%%?a%é?w eﬂ% b(f@gg}gr?é? bg’}gld%oﬁ %fI@@?cﬂr’ more)
amino agid fRempor 190X SRAUEPCRL 3FNTeE NI 0OTTeaT A INE otheniise, iidfdrerides4d.'VHZ" includes

ugh) Yariaps. Samploguss, degyaltos aadiaganis,of 13, P0As used herein a

references u lant
"deletion” ist&dgﬁ@;lg{%{sl@gc ange in erther nuc e or amino acid sequence in which one or more

nucleotides or amino acid residues, respectively, are absent.fs used b/?f in an "ir%s rtionﬂ or
"addition” is that cHanyE P NBRIEAR B Br SOTRTE S Q1P LRHTHEN G WRID ‘A PR RRRHC the Sddition of

one or moretpuglgaiitde hor amiceatid tesibktasP résfizdtively, as compared to the naturally occurring
substance. As used herein "substitution” 25results from the replacement of one or more nucleotides or

amino acids by diffareRiipssie QlidaaQIndMiAY ARIgS kespRstiMalysome MHE pollypepiidas psddescribed
here may also have deletions, insertions or substitutions of amino acid residues which produce a silent

changé nda}résadff’iﬁl%}‘fﬁﬁ%tionally equivalent amino acid sequence. Deliberate amino acid
substitutions may be made on the 30basis of similarity in palarity, charge, solubility, hydrophobicity,

hydrophilicity, and/SFrhadrmeridatmeanitiredithe Yadsiuaimearse n‘iﬁa}ﬂi% BIS"AHSR8d amino

acids includey individual suffering from, or suspected to be suffering from, breast cancer, for the
treatment thereof. They may also be used for production or screening of anti-VHZ agents such
as specific VHZ binding agents, in particular, anti-VHZ antibodies. These are described in
15  further detail below. The expression of VHZ polypeptides may be detected for diagnosis or

detection of cancer, in particular breast cancer.

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

20  oligomers, and to longer chains, generally referred to as proteins. Polypeptides may contain

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

“Polypeptides” include amino acid sequences modified either by natural processes,
such as post-translational processing, or by chemical modification techniques which are well
known in the art. Such modifications are well described in basic texts and in more detailed

25  monographs, as well as in a voluminous research literature. Modifications can occur anywhere
in a polypeptide, including the peptide backbone, the amino acid side-chains and the amino or
carboxy! termini. It will be appreciated that the same type of modification may be present in
the same or varying degrees at several sites in a given polypeptide. Also, a given polypeptide

may contain many types of modifications.



WO 2009/022988PCT/SG2008/000294 16 aspartic acid and glutamic acid; positively charged amino
acids include lysine and arginine; and amino acids with uncharged polar head groups having similar
hydrophilicity values include leucine, isoleucine, valine, glycine, alanine, asparagine, glutamine, serine,
threonine, phanhytadanises and tyrosine. 5Conservative substitutions may belifigaesfioedample
according to the table below. Amino acids in the sam block in the second column and in the same
line in the third column may be substituted for each other: ALIPHATIC Non-polar GAP LV Polar -

uncharged CSTM NQ Polar - charged
g Pol?peptides may beg branched as a result of ubiquitination, and they may be cyclic,

with or without branching. Cyclic, branched and branched cyclic polypeptides may result
from postiranslation natural processes or may be made by synthetic methods. Modifications
include acetylation, acylation, ADP-ribosylation, amidation, covalent attachment of flavin,

5 covalent attachment of a heme moiety, covalent attachment of a nucleotide or nucleotide
derivative, covalent attachment of a lipid or lipid derivative, covalent attachment of
phosphotidylinesitol, cross-inking, cyclization, disulfide bond formation, demethylation,
formation of covalent cross-inks, formation of cystine, formation of pyroglutamate,
formylation, gamma-carboxylation, glycosylation, GPI anchor formation, hydroxylation,

10 iodination, methylation, myristoylation, oxidation, proteolytic processing, phosphorylation,

) prenylation, racemization, selenoylation, sulfation, transfer-RNA mediated addition of amino
acids to proteins such as arginylation, and ubiquitination. See, for instance, Profeins -
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

15 Prospects, pgs. 1-12 in Postiransiational Covalent Modification of Proteins, B. C. Johnson,
Ed., Academic Press, New York, 1983, Seifter et al., “Analysis for protein modifications and
nonprotein cofactors”, Meth Enzymol (1990) 182:626-646 and Rattan et aL, “Protein
Synthesis: Posttranslational Modifications and Aging”, Ann NY Acad Sci (1992) 663:48-62.

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

inducing neutralising antibodies in vivo.

As applied to VHZ, the resultant amino acid sequence may have one or more

activities, such as biological activities in common with a VHZ polypeptide, for example a

25  human VHZ polypeptide. For example, a VHZ homologue may have an increased expression
level in breast cancer cells compared to normal breast cells. In particular, the term
“homologue” covers identity with respect to structure and/or function providing the resultant
amino acid sequence has VHZ activity. With respect to sequence identity (i.e. similarity),
there may be at least 70%, such as at least 75%, such as at least 85%, such as at least 90%

30 sequence identity. There may be at least 95%, such as at least 98%, sequence identity. These
terms also encompass polypeptides derived from amino acids which are allelic variations of

the VHZ nucleic acid sequence.



D E KR AROMATIC HFWY VHZ polypeptides may further comprise heterologous amino acid
sequences, typically at the N-terminus or C-terminus, such as the N-terminus. Heterologous
sequences may include 10sequences that affect intra or extracellular protein targeting (such as leader
sequences) wieterplog@mss sequences may also include sequences that iRCEEZGEEEReMIThunogenicity
of the VHZ polypeptide and/or which facilitate identif'%ation, extraction arid/or purification of the
polypeptides. Another heterologous sequence that may be used is a polyamino acid sequence such as
polyhistidine which may be N-terminal. A polyhistidine sequence of at leasft, 10 amjno 15acids, such as
at least 17 amino atREbLTERET HRASA MhinBHIES r?fzg 15hogifi |%‘§58’dt.>’%ﬁg*\fiﬂ?§ %%19(3%5%%%5 may
be in the form vithetissature’s protaitndednayche @ arnefibtaiger grotelo gudias dfusfortotein. It is

often advantagequs to include an additional amino acid seguence which ' cretory or leader
sequences, lf)‘%l-lgén Sélﬁ{gléag? %é‘&ﬂ%%%légn ic (%c 1}?? Eﬁﬁﬁ %%%?Sr?%ﬂ"f‘:\ﬁe%é“ muqé%%§ﬁ§§tidine residues, or
an additionahsizgireblesiferIstabiiby dulintgdesomnbigmin prdduotimegenic wixipetypeptdes as

described h%@?%@gfe@ YaNiAgeeUsI: MATE DY ECcombInanL MeANSHEsAG kRawdashBidmes. However

they may also be ' made by synthetic means using techniques well known to skilled persons such as
solid phase kypittieisishsubrapbip dptiabsd wdetnodro P ordp ey 4es3B68Y000294 17 may also be
produced as fusion proteins, for example to aid in extraction and purification Examples of fusion
protein partners inflodexghptiioreSintnskmse(GS Ty Bxiy, e af (bl lewanaghadarisse
ranscriptiongl agtatian damalnhAng AuaR BGioRilanes h Ak AISGRAGFURRIE HHA el 2
proteolytic cleavage site between the fusion protein partner and the
activity and protein amino acid dephosphorylation. Assays for these activities are known in
10 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

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

and compositions described here.

15 The terms “variant™, “homologue”, “derivative™ or “fragment” in relation to VHZ
include any substitution of, variation of, medification of, replacement of, deletion of or
addition of one (or more) amino acid from or to a sequence. Unless the context admits
otherwise, references to “VHZ” includes references to such variants, homologues, derivatives

and fragments of VHZ.

20 As used herein a “deletion” is defined as a change in either nucleotide or amino acid
sequence in which one or more nucleotides or amino acid residues, respectively, are absent.
As used herein an “insertion” or “addition” is that change in a nucleotide or amino acid
sequence which has resulted in the addition of one or more nucleotides or amino acid residues,
respectively, as compared to the naturally occurring substance. As used herein “substitution™
25  results from the replacement of one or more nucleotides or amino acids by different

nucleotides or amino acids, respectively.

VHZ polypeptides as described here may also have deletions, insertions or
substitutions of amino acid residues which produce a silent change and result in a functionally
equivalent amino acid sequence. Deliberate amino acid substitutions may be made on the

30  basis of similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the

amphipathic nature of the residues. For example, negatively charged amino acids include



5 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 VI-1Z polypeptides may be in a substantially isolated form. This term is
intended to referiattmsation by the hand of man from the natural state. [Parvsisnlsesi26omposition or
10substance 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 APHAREIIBALINERN SR PABHKRI NSRS LHIPRA AR SR L ISR TIPS understood

that the VHZspiqtaingaadeithixashavikl galsicissargisphl ueviis winichrudastiniitevalwith the intended
purpose of the Fr tjin and.s&ll be reg rded Ias.subsltantiall;fg isolated. (A VmHz% epo%gptgggomgy also be
in a substant4i ?‘% R 8T R nICH a8 Wi A GBHE Y Camprise the protein in a preparation in
which more geny288nirkgredamplias 95%, 98% or 99% of the protein in the preparation is a VHZ
polypeptide. By aligning VHZ sequences from different species, it is possible to determine
which 2@ regions of thecamine agigisamenss arneorsevethplwesnditigrenhspedigs:lthomologous
regions"), and which regions var F tween the different species (heterolpgous yegions” The VHZ
polypeptidesﬁﬁ%@f’tﬁ%?%%&%‘%ﬁ rf%cg g‘e%ﬁé?f@é’%v fic coar]?esl,rf)c%}he & %6§%§5E£6%frofcélﬁg%ologous
region. A homeldgoubstigiehishewk alitigh degree of homology between at least two species. For
example, the homologous region may show at least 70%, at 25least 80%, at least 90% or at least 95%
identity at the am[ngraeid Aavel using fas,igsts described above. [Pgpiiges which comprise a sequence
which corresponds to a homologous region may be used in therapeutic strategieg as explained in
further detail belgw. Alternatively, tHe VHZ peptide may compriseld-séquence wh“ch corresponds to at
least part of a heferologous region. A-heterelegousregion-shews-a "‘5{3,' gegree-oflhomology between

18 iy
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at 30least two sp¢cies. WO 2009/0259@8PE§‘F7§ %08/000294 omolodues The VHZ
polypeptides disclosed for use include homologous sequences rom any source, for example
related viral/bacterial proteins, cellujar homologues and synthetic peptides, as well as variants or
derivatives theredgf. Thus polypeptideﬁoiise shetged those 5encogiigihomologuesijof VHZ from other
species includingjanimals such as mammals (e.qg.

KR
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VHZ polypeptides may further comprise heterologous aminp acid sequences, typically
at the N-terminus or C-terminus, such as the N-terminus. Heterologous sequences may include
10 sequences that affect intra or extracellular protein targeting (such as leader sequences).
Heterologous sequences may also include sequences that increase the immunogenicity of the
VHZ polypeptide and/or which facilitate identification, extraction and/or purification of the
polypeptides. Another heterologous sequence that may be used is a polyamino acid sequence
such as polyhistidine which may be N-terminal. A polyhistidine sequence of at least 10 amino

15 acids, such as at least 17 amino acids but fewer than 50 amino acids may be employed.

The VHZ polypeptides may be in the form of the “mature” protein or may be a part of
a larger protein such as a fusion protein. It is often advantageous to include an additional
amino acid sequence which contains secretory or leader sequences, pro-sequences, sequences
which aid in purification such as multiple histidine residues, or an additional sequence for

20  stability during recombinant production.

VHZ polypeptides as described here are advantageously made by recombinant means,
using known techniques. However they may also be made by synthetic means using

techniques well known to skilled persons such as solid phase synthesis. Such polypepudes



mice, rats or rabbits), especially primates, more especially humans. More specifically, homologues
include human homologues. 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 1@leastdErO8% identical at the amino acid level, for exampECaseratdeastos0 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. In particﬁll7ar, homology should typically be considered with
respect to those regions of the sequence known to be essential for protein function rather than
non-essentiSMAEHARS PR Ie L ey e RE OIS LRI PImD S EHIARAIh RO RIS Fomologous
sequences fraigistaTthisielagest OngrnissindinRxamnplddaditeieysteas (EMduesaHBL Coxteisponding to
residue num&gg Qg_of the hggnan VHZ prot inétsh wndto be eassec?ﬂgl fprtph%sgh%t%sg ff}ig\(g:geon, and
surrounding F2Sia B At g R SR A S A B BRI S oF sel'mllarlfyjl.e. amino acid
20residues kaningiaimiandabémieabproparikafunciians)virdh eedntimd mbtbie pigsentrdiobament
homology may e expressed in (el fisequence denily, . emalody compaisens Gam e
conducted tR/ eye, ormore usuaeﬁy, with ]t%e aid ofareadﬁsy available s guence comparison programs.
These publiclyangkciimifiey ¢islyngvaitib masdrapoteriprbgtosn sadnindarchiafengtiosevitieg petigiden two or
more sequegpﬁergg%é&q%%gy may be calculated over contiguous sequences, i.e. one sequence is
aligned with the other sequence and each amino acid in one sequence directly compared with the

corresponding ami A RANSANEL SEAUENGE, ARSIRRIING A1ANTE TR IGAIRYAthddaoapped
alignment. Typically, suc ngya% ed alignments are performe onEiy over a relatively short number of
residues (foteexcdenpleltessitndy 5 dendgiiows fmmbacitell We-1089/ixiged OMPSTRO0E/000294

19— ffthoyghthis iéc@u}@rm{nﬁésa{ag sonsisiaptmethoch L dallsdadaks.inte &Rsidakation that, for

exa;nple, in an otherwise identical pair of sequences, one insertion or deletion will cause the following
amino acid fefiifes wrpwisut BabarakgHasentciFin S R RBMy PERYAGAY M YRBE T dBeHBANR %
homology whama olabetalinrane Buismedaimei faaeseaentiiSmasb spolypasricesppatison methods
are designed to produce optimal alignments thatltake info ¢ ns&dera{on ossible i sertir?ns and
deletions Wilfm)latt %ﬁ%ﬁfﬂ&%ﬁ&tﬁvgﬁ %e?gﬁvm state 15 “1solated”, as the term 18 employed herein.
It will however be understood that the VHZ protein may be mixed with carriers or
15  diluents which will not interfere with the intended purpose of the protein and stil] be regarded
as substantially isolated. A VHZ pelypeptide may also be in a substantially purified form, in

which case it will generally comprise the protein in a preparation in which more than 90%, for

example, 95%, 98% or 99% of the protein in the preparation is a VHZ polypeptide.

By aligning VHZ sequences from different species, it is possible to determine which
20  regions of the amino acid sequence are conserved between different species (“homologous

regions™), and which regions vary between the different species (“heterologous regions™).

The VHZ polypeptides may therefore comprise a sequence which corresponds to at
least part of a homologous region. A homologous region shows a high degree of homology
between at least two species. For example, the homologous region may show at least 70%, at

25 least 80%, at least 90% or at least 95% identity at the amino acid level using the tests
described above. Peptides which comprise a sequence which corresponds to a homologous
region may be used in therapeutic strategies as explained in further detail below.
Alternatively, the VHZ peptide may comprise a sequence which corresponds to at least part of
a heterologous region. A heterologous region shows a low degree of homology between at

30 least two species.



homology score. This is achieved by inserting "gaps" in the sequence alignment to try to maximise
local identity or similarity. However, these more complex methods assign "gap penalties" to each gap
that occurs 10 in the alignment so that, for the same number of identical amino acids, a sequence
alignment witl 280feaR28f8ps as possible - reflecting higher relatedness befwESRIHE B3 ¥ompared
sequences - will achieve a higher score than one wi#t% many gaps. "Affine gap costs" are typically used
that charge a relatively high cost for the existence of a gap and a smaller penalty for each subsequent
residue in the gap. This is the most commonly used gap scoring 15system. High gap penalties will of
course produce optfi GHfrients with fewer gaps. Most alignment programs allow the gap
penalties to be modificdHH pulgpertithe defhukd/faives mdydschosathatissusienyeudtisatdizne for

Sequence comparicons, KOLQAMBIC WG ASIRG 16, GG WAsGRRS RS Loagkagsge below) the

m
default gap %Iglfgé(ft;%r amino acid sequences is -12 for a gap and -4 for each extension. 20Calculation

of maximunpepthismesowsiitheyefienssinsderieiies taseoprbaraminrspases plim HIH#RSAL, taking into
CO“Sideﬁatioéhg&Hn%%ﬂlﬁﬁ%?és SWHADIE RO P s pEaesaRR! fRR GRsRIRA Rk RUS ivamalignment is the
CKa

GCG Wisconsin Bestfit package (University of Wisconsin, U.S.A; Devereux et al.,. 1984, Nucleic Acids

1
Research 1@3@75@@?&%@@9&%%@1lé‘d?fWéﬁ‘éstﬂﬁ?F"cS?P?féﬂHrh’r‘@@aﬁéﬂ8éeéB?ﬁB%f’ﬁ dns include, but

are not limitgdriRidhe:-Bhdied: Bbrpackagel(saesAusubel etal., 1999 ibid - Chapter 18), FASTA (Altschul
etal., 1990, J. Mol. Biol., 403-410) and the GENE WORKS suite of comparison tools. Both BLAST and

FASTA are availalle far.gffiine Anc omling-Raaichine (Sesidesubrl Stalak 9 P ikiddpagamifds to 7-
60). The GCG Bestfit pro ram,ma){ be used. AIthougth the finalhog{])ologg(fa be meas%red in terms of
O%rt?éééétl S “Rd

identity, the i ARIEFRCS itsa i tyficaly frothaled o af - §HaitedAtSArison.
Instead pa s¢aled sisaibaritysaaml matbaisigeackhlbvelstd thamaksiyas sderssstooedth, painwise

comyparison 0 ical simjlarity. oy evaolutignary gistanc a of. gh W@ rx
commonly uEgsdsﬁg\?oq%%ﬁ%Z@%%&'ﬁ’é%ﬂ%%ggg&tgé%fh%éﬁ?sﬁ&%%anmlﬁtﬁxc%1e dﬁefault
matrix for thehBeA&Thauite: oflpragraitis. €@ Wlisconsin 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 apsescioathewdsgpackad e piayibeeusedidordh it capecoiother sofiwaref the
default matrix, such as 5 BLOSUMG62. . .Qnce the software has pr S-% ey igg Laligament, it is
possible to ctgfcfﬁ%lfgn‘% ?%%Onylv&%{f/? gﬂsgﬁt%\aé 9% gé%%’@r?@%%&énnﬁ{ﬁerl%eg%uclﬁtwas%e typflca does this as
part of the seguence cBiisparsenialidigenerateshamemadioalgdegiplogous sequences from

distantly related organisms. An example is the cysteine residue at or corresponding to residue

number 95 of the human VHZ protein, shown to be essential for phosphatase function, and

surrounding residues.

Although homology can also be considered in terms of similarity (i.e. amino acid
20  residues having similar chemical properties/functions), in the context of the present document

homology may be expressed in terms of sequence identity.

Homology comparisons can be conducted by eye, or more usually, with the aid of
readily available sequence comparison programs. These publicly and commercially available

computer programs can calculate % identity between two or more sequences.

25 % identity may be calculated over contiguous sequences, i.e. one sequence is aligned
with the other sequence and each amino acid in one sequence directly compared with the
corresponding amino acid in the other sequence, one residue at a time. This is called an
“ungapped” alignment. Typically, such ungapped alignments are performed only over a

relatively short number of residues (for example less than 50 contiguous amino acids).



The terms "variant" or "derivative" in relation to amino acid sequences includes any 10substitution of,
variation of, modification of, replacement of, deletion of or addition of one (or more) amino acids from
or to the sequence providing the resultant amino acid sequence retains substantially the same activity
as the unmo¥ifledosdeishce, such as having at least the same activity asPhESEHRP HRASEptides.
Polypeptides having the VHZ amino acid sequence djsclosed here, or fragments or 15homologues
thereof may be modified for use in the methods and compositions described here. Typically,

modifications are e that maintain the biological activity of the sequence, Amjno acid substitutions
may be made, forrgiglﬂﬂ:ﬁ% B i,"f%rs%’if?i‘%? iacios H‘S&ﬁg’ci%r%tiﬁFS\%"&gdnt;ﬁzftofﬁ‘eg?ﬁ%{mﬂed
sequence retainsothechigitgieaastivityisf idetirainedifid degpquencensiiternatived yeletodificdtions may
be made to delibejatgly inactivate one I [ I [ cribed
here. Amino ach %sl; ] bﬁé%fﬁ)’{?é‘ﬁs?“rﬁ%‘;’/ ?ﬁgig édt{é? g lEugsgeE g? %%%?ﬁgﬁj@ﬁ%ggﬁgﬁ rﬁ%qé}élaaglgg% chgﬁllgg example
to increase itcodrptasdwstinalfitifé bemateasapbenieigbativhignmenets pel{gastdde oRmEdgments

Polypepfideg,fr Usgdithemshedsair.aempesiians desriibed hrraa s inplidarpiagments of the

full length sequence of any of the VHZ polypeptides identified above. Fragments may comprise at
least one epfifBPEERMEMRRRSHITHBAIRG @&%@?%@W&PRBWWH&W@  BERrEhts will typically
comprise at igasl€oAUne atifss Sukivad Y iRestihQ “28bs30n Wk ceininaasits tncluded are
fragments comprising or cqnsisting of, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 3016, 17, 18, 19, 20, 21, 22,
23, 24, 25, 36 ‘7‘,‘553?‘"2@,’ ity OBYNU IR 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

However, these more complex methods assign *

WO 2009/022988
‘gap penalties™ to each gap that occurs

10 in the alignment so that, for the same number of identical amino acids, a sequence alignment
with as few gaps as possible - reflecting higher relatedness between the two compared
sequences - will achieve a higher score than one with many gaps. “Affine gap costs” are
typically used that charge a relatively high cost for the existence of a gap and a smaller
penalty for each subsequent residue in the gap. This is the most commonly used gap scoring

15 system. High gap penalties will of course produce optimised alignments with fewer gaps.
Most alignment programs allow the gap penalties to be modified. However, the default values
may be used when using such software for sequence comparisons. For example when using
the GCG Wisconsin Bestfit package (see below) the default gap penalty for amino acid

sequences 1s -12 for a gap and -4 for each extension.

20 Calculation of maximum % homology therefore firstly requires the production of an
optimal alignment, taking into consideration gap penalties. A suitable computer program for
carrying out such an alignment is the GCG Wisconsin Bestfit package (University of
Wisconsin, U.S.A; Devereux et al, 1984, Nucleic Acids Research 12:387). Examples of other
software than can perform sequence comparisons include, but are not limited to, the BLAST

25  package (see Ausubel ef al., 1999 ibid — Chapter 18), FASTA (Altschul er al, 1990, J. Mol.
Biol., 403-410) and the GENEWORKS suite of comparison tools. Both BLLAST and FASTA
are available for offline and online searching (see Ausubel ef al., 1999 ibid, pages 7-58 to 7-
60). The GCG Bestfit program may be used.

Although the final % homology can be measured in terms of identity, the alignment
30  process itself is typically not based on an ail-or-nothing pair comparison. Instead, a scaled
similarity score matrix is generally used that assigns scotes to each pairwise comparison based

on chemical similarity or evolutionary distance. An example of such a matrix commonly used
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is the BLOSUMS2 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

BLOSUM®62.

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
substitution of, variation of, modification of, replacement of, deletion of or addition of one (or
more} amino acids from or to the sequence providing the resultant amino acid sequence
retains substantially the same activity as the unmodified sequence, such as having at least the

same activity as the VHZ polypeptides.

Polypeptides having the VHZ amino acid sequence disclosed here, or fragments or
homologues thereof may be modified for use in the methods and compositions described here.
Typically, modifications are made that maintain the biological activity of the sequence.
Amino acid substitutions may be made, for example from 1,2 or 3 to 10, 20 or 30
substitutions provided that the modified sequence retains the biological activity of the
unmodified sequence. Alternatively, modifications may be made to deliberately inactivate one
or more functional domains of the polypeptides described here. Amino acid substitutions may
include the use of non-naturally occurring analogues, for example to increase blood plasma

half-life of a therapeutically administered polypeptide.

VHZ Fragments

Polypeptides for use in the methods and compositions described here also include
fragments of the full length sequence of any of the VHZ polypeptides identified above.
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,
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,
41,472, 43, 44, 45, 46, 47, 48, 49, 50, 51, 32, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65,



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,
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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.

We further describe peptides comprising a portion of a VHZ polypeptide as described
5 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
Jength. 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

be made by recombinant means, or synthesised synthetically.

10 Such VHZ fragments may be used to generate probes to preferentially detect VHZ
expression, for example, through antibodies generated against such fragments. These
antibodies would be expected to bind specifically to VHZ, and are useful in the methods of

diagnosis and treatment disclosed here.

VHZ and its fragments, homologues, variants and derivatives, may be made by

15 recombinant means. However they may also be made by synthetic means using techniques
well known to skilled persons such as solid phase synthesis. The proteins may also be
produced as fusion proteins, for example to aid in extraction and purification. Examples of
fusion protein partners include glutathione-S-transferase (GST), 6xHis, GAL4 (DNA binding
and/or transcriptional activation domains) and 3-galactosidase. It may also be convenient to

20  include a proteolytic cleavage site between the fusion protein partner and the protein sequence
of interest to allow removal of fusion protein sequences. The fusion protein may be one which
will not hinder the function of the protein of interest sequence. Proteins may also be obtained

by purification of cell extracts from animal cells.

The VHZ polypeptides, variants, homologues, fragments and derivatives disclosed
25  here may be in a substantially isolated form. It will be understood that such polypeptides may
be mixed with carriers or diluents which will not interfere with the intended purpose of the
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
comprise the protein in a preparation in which more than 90%, ¢.g. 95%, 98% or 99% of the

30  protein in the preparation is a protein.



130, 135, 140, 145 or more residues from a relevant VHZ amino acid sequence. We further describe
peptides comprising a portion of a VHZ polypeptide as described 5 here. Thus, fragments of VHZ and
its homologues, variants or derivatives are included. The peptides may be between 2 and 200 amino
acids, such aspetwernsg and 40 amino acids in length. The peptide mayPSg/deeasdddarh a VHZ
polypeptide as disclosed here, for example by digesg%n with a suitable enzyme, such as trypsin.
Alternatively the peptide, fragment, etc may be madé™y recombinant means, or synthesised
synthetically. 10Such VHZ fragments may be used to generate probes to preferentﬁ'&l%{ detect V HZ

expression, for exahpiéh RS oY AR MO AR W a lHETBERER FRAGINATRYY Rhtibodies
would be expeeteshiodinstisppsificatyvtaivp Bbhaintare-uadiyl isbthenmpathadssofiaigiabais/aiod
treatment disglosed here. VHZ and its fragments, homo es, variants .and derivatiygs, may be made
by 15 reconbifgh 8%&3?%‘ GiSVePt %@gr%%?/ga%s%%eem%%% g‘ﬁ%%%{%é%%‘%’gg%g ﬁ‘sin%’ techniques well
known to skitteshpessonbslich miysotiti@lias ergyithasisichhe potiteihsbailey pidrpbrtigeothayde as fusion

proteinss for SXAMIBIE.R. 8 1 EXRCHAN A0 AITGALON. el L SuRRIPERIE I ARG oluce
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glutathigne-g-trans ase xHis, GAL4 (DNA bihding and/or transcriptional activation domains)

and P-galactosiialse PriynestidesobletsBed epharrpiiderompc Rlerebs weastaprsmiegical ageeitectiatdeen the
fusion proteifypartpgtadithe, PERIBINRESURRSEOFIBIas ticAlPMFBEpaYS Bfdusion Aratein

sequences. The fusion protein may be one which will not hinder the function of the protein of interest
sequence. PRITSRSUAIRE SedrBbPEBRsiEd by purification of cell extracts from animal cells. The VHZ
polypeptides, variants, homologues, fragments and derivatives disclosed 25here r_naé be in a
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substantially isolatéd\b#rpatyRep e YaE s RRlpSIsh ey Iap b hdits e i Earriers or
diluentsgvhichilhiotdpigeieraayitRdhe inended i pase abthe-piptein-angsilbberegarded as

substantially isolated. A VHZ variant, homologue, fragment or, derivative may also he in g substantially
purified forn"f,“iﬂ‘\ﬂ?ﬁf@ﬁaﬁé‘éﬂli?mﬂ’ﬁ@héﬁﬁg} BBt e e praeRisH R V@B&?gﬁﬁaﬁ’%ﬁh%rﬁ%%‘?ﬁ%ﬁ than
90%, e.g. 95%n R%dmars88lotshridtpiote)nvith Huitghie panstios) dsrar@kobeimuckd@ and the like.
2009/022988PCT/SG2008/000294 22 The.VHZ tides, variants, homologu ents
and derivati\gég%d?é%ggﬁn F]Searué%%'évﬁag I%%‘éﬁ?é?dnm ﬁt%%g\ggg |Jﬁ§ a%g Eéd?éevsegl%gq%qggil@g%be any
suitable labehwiichlidiows deipoippeptidy, mrtodeessdetected. Suitable labels include radioisotopes,
e.g. 1251, enzymes, antibodies, polynucleotides and linkers such as biotin. Labelled polypeptides may
be 5 used in diagnastieupsacasuretsdicirasdthknonodsshy artantbteilioetidy amopnsof@ polypeptide

in a sample. Polypeptides or labelled polype Iide§ may %IsD boe y eagti r gg{ ) cell-mediated

immune assgg}}s or %%pgz‘@?%% 8??’#%151‘390 a?le%tﬂﬁ?y {0 s?acl}g p%ﬁ/%peplt%%z? an%r?mdg?s nd humans

using standdid iprotetols a biological sample with said polypeptide under conditions which allow for the
formation of an antibody-antigen complex; and (¢) determining whether antibody-antigen

complex comprising said polypeptide is formed.

20 The VHZ polypeptides, variants, homologues, fragments and derivatives disclosed
here may be used in in vitro or in vive cell culture systems to study the role of their
corresponding genes and homologues thereof in cell function, including their function in
disease. For example, truncated or modified polypeptides may be introduced into a cell to
disrupt the normal functions which occur in the cell. The polypeptides may be introduced into

25 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.

The use of appropriate host celis, such as insect celis or mammalian cells, is expected
to provide for such post-translational modifications (e.g. myristolation, glycosylation,
30 truncation, fapidation and tyrosine, serine or threonine phosphorylation) as may be needec 1o

confer optimal biological activity on recombinant expression products. Such cell cuiture



A VHZ polypeptides, variants, homologues, fragments and derivatives disclosed here, 10optionally
labelled, may also be fixed to a solid phase, for example the surface of an immunoassay well or
dipstick. Such labelled and/or immobilised polypeptides may be packaged into kits in a suitable
container al®¥g métistdtable reagents, controls, instructions and the like PTG PEEHEes and kits
may be used in methods of detection of antibodies tQ.the polypeptides or their allelic or species
variants by immunoassay. 15Immunoassay methodSare well known in the art and will generally
comprise: (a) providing a polypeptide comprising an epitope bindable by an antibpdy against said
protein: (b) iMEIBALAG5IbIBE XS s BANRERIAE <4030 oAb é?%%ﬁ%ﬁs%?%@%ﬁﬁow for the
formation of GAgRetbRey-astigere sempiaxbanst{d) detarnistagswhietheitaciibbdyeandganceomplex
comprising said pol tide js formed. 20The VHZ palypeptides. variants, hamologues, fragments and
derivatives d%(’:‘fc'?s%}/ rﬁ%?ewrﬁiéﬁ i’beenjﬁasné: %%ei?lu\l}ﬁtrlgngroi?rl%\%\?g) t’?é’ﬁ%*&?% re @es%gqrgs to study the role of
their corresponding genes and homologues thereof in cell function, including their function in disease.
For example‘ﬂf% %&'8%6%ﬁfied polypeptides may be introduced into a cell to disrupt the normal

functiong which oceyt indigcethdTispoliRsRtides MAKBR NHPEMERT IRt 2he eallderebmsitu

expression of the polypeptide from a recombinant expression vector (see below;. The ex@ression

vector optioSERFEAPRA el il Brombarastuitiol He Bighraddss g Y fd2> 2 The
use of appraopginte heshee ivnssichrs, fspelicel et faammalishaeels tiesexpestdiisa,previde for such

post-translatipnal modificati %e . myristolati ,g#/cos lation,. 30truncation, .la iﬁatio and tyrosine,
serine or thré'éﬁ???g B?{B%B?%r% é%gglg I}%ali};aftg?r?%re & gfl 8§ﬁ GO B gghﬁ_ga ggfi\% y on
recombinanfé@ipressoreprbauaysl Sushsell tultwendiGi2 0080 22083P O TIEHRRB8IOB0ReA 1 23
systems in which the VHZ polypeptides, variants, homologues, fragments and derivatives disclosed

here armexpressedaaie OsEE oBssal Qe HY identiby dandid et Elibsthnces dihicly imterfere

with or enhance he fynctons of e polypEPYdES. . GBIl YHA NIGLEIG, ACIRGTe methods and
COI’T]pOSItIOﬂg aescrllbe ere ¥hay empioy, as a means 10l aetecting

genomic VHZ sequences. These terms are also intended to include a nucleic acid sequence

capable of encoding a VHZ polypeptide and/or a fragment, derivative, homologue or variant

of this.

15 Where reference is made to a VHZ nucleic acid, this should be taken as a reference to
any member of the VHZ family of nucleic acids. Of particular interest are VHZ nucleic acids
selected from the group consisting of: NM_017823.3, NM_026725.2, XM_341156.3,
XM_001170819.1, XM_001170835.1, XM_545747.2, NM_001082609.1, NM_001011371.1,
NM_175732.1, NM_001039620.1, XM_001480680.1, XM_001117253.1 or

20 XM 001117256.1.

Also included are any one or more of the nucleic acid sequences set out as “Other

VHZ nucleic acid sequences” below.

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

GenBank Accession Number NM_017823.3.

25 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, breast cancer, for the
{reatment thereof. The expression of VHZ nucleic acids may be detected for diagnosts or
detection of cancer, in particular breast cancer. VHZ nucleic acids may also be used for the

expression or production of VHZ polypeptides.



expression levels of VHZ, VHZ polynucleotides, VHZ nucleotides and VHZ nucleic acids, as well as
variants, homologues, derivatives and fragments of any of these. In addition, we disclose particular
VHZ fragments useful for the methods of diagnosis described here. The VHZ nucleic acids may also
be used for e rethzrdssof treatment or prophylaxis described. 10The teRGE/SUHEBHeIIHUCIeotide”,
"VHZ nucleotide" and "VHZ nucleic acid" may be us %interchangeably, and should be understood to
specifically include both cDNA and genomic VHZ se% ences. These terms are also intended to include
a nucleic acid sequence capable of encoding a VHZ polé,peptide and/or a fragment, derivative,

homologue or variaRPSPHHEOd A BRIE LY SPEHE &0 @M RO HEWPYALEP HHF98ic acid, this should be taken
as a referenggijacanvnaIEIeE, ez faniabfiGeRNEIGSDEANaT ticulidiechRNASOAPNAHZ nucleic

acids selected from the.grqup consisting of:: NM 017823.3, NM,026725.2, X 1156, .
o0 011 70 TS TR T BRSSP 2R B BOREe R B 0T YAt
175732.1, NiviaiR00396291<-, M/ BOIA80680dIreXivhsOg gt 7 268 db dreetenBOR N7 286 ANA  Also
Included are, Ay g AP AL R WSIRE BRI RA0UARRES SEhe sl shHEUsIele Adld
sequences" etlow. Eor example, the VHZ nucleic ‘acid may comprise a human VHZ sequence

having GenBaik thgceasiohsialerssradsd w1merstarioaiy-govlersientsd sTaay a6 L8R8 variety of

means, for exampieiadruiisirrign{ofRdmdiidusishiasngifForay isuapRCtaghRDeesiiering from,
breast cancer, for the treatment thereof. The expression of VI-1Z n clei%acéi[%s E?a be detected for
Ysard

diagnosis orrBRIEBS N ATdeN Ao ARtk AV LR SN AN LBF, KA RUEHS %e used for
the expression 8k pracuictiemefiMhiZopebeapiidasdiiddn2ea%02 PISERE RIS&200B R0ABME24

"Polynucleotide’”. generally refers to a olyribonycleptide,or polydeoxribonucleofide. which may be
AR g A s R T e R
and,double-strandad RdiA1DbsAs thahissanviterd shsatghd-nagdiftetibhe-kasdrdedpdgivniaNdngle- and
double-strand NA, and - | sitrapdedsegions. hybrid
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molecules comprisin at may be single-strandéed or, more tygécally, double-stranded

or a mixturerddifigldamd efsirausieatidetardripa oaaditforriupo phElbstite chsfaial Jorms
triple-strandggsROIORT RAMARISGERA oF R oRRAIBIRNPoRRMNAITheiaimbRRNUCIeotide also

includes DNAs or RNAs containing one or. more modified hases and.DNAs or RNAs with backbones
15  relatively short polynucleotides, often referred to as ohgonucleotides.

1t will be understood by the skilled person that numerous nucleotide sequences can

encode the same polypeptide as a result of the degeneracy of the genetic code.

As used herein, the term “nucleotide sequence” refers to nucleotide sequences,
oligonucleotide sequences, polynucleotide sequences and variants, homologues, {fragments and
20  derivatives thereof (such as portions thereof). The nucleotide sequence may be DINA or RNA
of genomic or synthetic or recombinant origin which may be double-stranded or single-
stranded 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).
25 The term “nucleotide sequence” may means DNA.

Other Nucleic Acids

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,

30 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,



10modified for stability or for other reasons. "Modified" bases include, for example, tritylated bases and
unusual bases such as inosine. A variety of modifications has been made to DNA and RNA; thus,
"polynucleotide” embraces chemically, enzymatically or metabolically modified forms of
polynucleotitias zasstggziesslly found in nature, as well as the chemical formB(GFTHIMAREZRNA
characteristic of viruses and cells. "Polynucleotide” %Fo embraces 15relatively short polynucleotides,
often referred to as oligonucleotides. It will be uniderstood by the skilled person that numerous
nucleotide sequences can encode the same polypeptide as a result of the degenera ey,of the genetic
code. As usEdEFRIETIOHY ity Yt b LBt BRI SHE IR t%%%&’e‘g,rgi?élgﬁﬁcleotide
sequences, pRIyAgsleatide veduences and variants, homologues, fragments and 20 derivatives thereof
(such as portions thereof). The nucleotide sequence may be DNA or RNA of genomic or synthetic or

recombinant originpwhich,may hedosila-standeshosinaleaganipdahether sepresentingdhe sense

or antisense strand or combinations thereof The term nu ﬁIﬁ\(‘)tide se(#Jence may be Etredaared by use of
recombinant DK AYSERnibRRE Tor REBRARENS BB RBIR A FOBTPHETB VI TERESHIE sequence”
may means urOiheoNusleisrAtidsthat th ecaldamiiddetitiscleicacidesnuwhichagra fpaptidents,
homologues, variant erivatives of VHZ nucleic acids. Th erms “variant’, "homologue”,
"derivative" ‘o”b"f&a%%ﬁf %‘?E@’tigg) 16D fidc 8‘%020 Snclide any S é%ﬁt?&ﬁco rfrils\%ariation of,
30modificatiexpaisieplecs indntof, delstion! sfcompduidisnnoioakbiersirsils) NWitharsrasids from or to the
sequence of g YHZ nucleotide seguance. Linless the ot ANItE ANPIVISE 1Y R5% or at
2009/02298%‘3!9&?%(1320%%/@100294 ésgtﬁg’ferencesfto "VHZ" and “VHZ" include referencoes to such

variants, hotraiodiescarsnvaineninnd heagments aflaat25%., sprb seatdearh e 6sEB€equence may
encodq @ POlyRSRitE:having ARy RRE-QE MOse M 4-acthitynd sy tormBhinrasiegis mapde intended to

cover identity with respect to Sstructure and/or functi&%such that th% %esultant nucleotide sequence
encodes a pONpEpiitie whitheFaE IS 2 S AVIRMPAST BSHIR SR A B I0Y SRR ST VHZ may have a

increased expression level in breast cancer cells compared to normal breast cells. With respect to
sequence identity fi@i@imilRet)iterand dppelegieast 70%, at least 75%, at least 85% or at

VHZ nucleic acid variants, fragments, derivatives and homologues may comprise
DNA or RNA. They may be single-stranded or double-stranded. They may also be
15 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
methylphosphonate 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
20  modifications may be carried out in order to enhance the in vivo activity or life span of

polynucleotides of interest.

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

25  complementary sequence of that polynucieotide is also included.

The terms “variant”, “homologue” or “derivative™ in relation to a nucleotide sequence
include any substitution of, variation of, modification of, replacement of, deletion of or
addition of one (or more) nucleic acid from or to the sequence. Said variant, homologues or
derivatives may code for a polypeptide having biological activity. Such fragments,

30  homologues, variants and derivatives of VHZ may comprise modulated activity, as set out

above,



least 90% sequence identity. There may be at least 95%, such as at least 98%, sequence 10 identity
to a relevant sequence (e.g., a VHZ sequence having GenBank accession number NM 017823.3).
These terms also encompass allelic variations of the sequences. Variants, Derivatives and
Homologues¥ ¢ 2dpi219&cleic acid variants, fragments, derivatives and h@gibisepeesmagicomprise
DNA or RNA. They may be single-stranded or doublg-stranded. They may also be 15polynucleotides
which include within them synthetic or modified nucl Gtides. A number of different types of modification
to oligonucleotides are known in the art. These include methylphosphonate and phosphorothioate

backbones, additiohIPaKAGRHEPBY SR SRR EHINRILE AR SN/ Sr BOMAREHE 1T iistétle. For the
purposes of fhig daciaeen, & isda teadensioadidhatite Rehnycieaidesimayddtmeadited by any

method avai a_ple_ in the art. Such 20maodifications may.be carried out in, order to enhan e in vivo
activity or Iifé’s{fidﬁ%‘f"ﬁo@ﬁ%fégtéé@%?%tg?ieﬁs. Q@Q/{%&?‘e@{hﬁg%&?@ﬁ@éﬁﬁg ngétyi,sa oeﬁﬁfé%ét??anded,
both strandsidinitte, du falesx S68thieie inidy i Uedly BF%hidarmibinetionst a0&cededmpassrdiiyythe methods and

composjtions,described UV.Vh re t 0 OI S, Si 1 itis do.bestnderstood that
the ZSCéImleedF:r?etel a?;‘f’ g%%iyg?ﬁclgccﬁt l%é}%%gﬁn%g%&g%s’% s%&%ﬁéggg%%}é%ﬁmg "variant”,
"homologueidsntitierdt kst ridration 65 2t FraslOdlie lerttitidndee Febtua stapsdiladn'étvariation

of, modificat'gg&ugﬁ,cgqu@ﬁgr@gﬂggjkQgéggg%hq{lﬂ;&g@ljﬁ,p__@pfgggggﬁor more) nucleic acid from or to the

sequence. Said variant, homologues or derivatives may code for a polypeptide having biological

activity. Such fragments I vari patyes; ise lated
activity, as set out a %r\(/:er{] %%%%%%9 0220918%@3} /gg%g(%%@gé&&%g Hga%%%%%?h%@g%%?with

respect to séfteiteatitiernaylcastidinatsgtie” Megiaetide idensisscovprepmiyna hegandoosddentity, at
least 1546 idgality,atd6ast %%’éqi%@éi%@dﬁ@é& RRY%RERLN AlleBst 300 IBRMING At ieAskR5%
identity, at least 40% identity, at least 45% identity, at least 50% identity, at least Sé% identity, at least
60% identityB&it P85 @%Hﬁ@?@ﬁ%ﬂ%ﬁéﬁwg&?@%ﬁlﬁ%ﬂtght‘i’t?},ug H{ B identity, at

least 85% idrififiabhilRRSAOYnddeititvach AliseastiD T idahiityste theatkleyanilsegueheed ég., a VHZ
sequence h%vitng GenBank accessé'h n.n er Nﬁ/l 0}7%3.3).
efalllt gap extension pen ?y 1s -3 Ior each mucicotide.

Hybridisation
15 We further describe nucleotide sequences that are capable of hybridising selectively to
any of the sequences presented herein, or any variant, fragment or derivative thereof; or to the
complement of any of the above. Nucleotide sequences 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
20  of nucleic acid joins with a complementary strand through base pairing” as well as the process

of amplification as carried out in polymerase chain reaction technologies.

Polynucleotides capable of seiectively hybridising to the nucleotide sequences
presented herein, or to their complement, may be at least 40% horhologous, at least 45%
homologous, at least 50% homologous, at least 55% homologous, at least 60% homologous, at
25  least 65% homologous, at least 70% homologous, at least 75% homologous, at least 80%
homiologous, at least 85% homologous, at least 90% homologous, or at ieast 95% homologous
to the corresponding nucleotide sequences presented herein (e.g., a VHZ sequence having
GenBank accession number NM_017823.3). Such polynucleotides may be generally at least
70%, at least 80 or 90% or at least 95% or 98% homologous to the corresponding nucleotide
30  sequences over 4 region of at least 20, such as at least 25 or 30, for instance at least 40, 60 or

100 or more contiguous nucleotides.



There may be at least 95% identity, at least 96% identity, at least 97% identity, at least 98% identity or
at least 99% identity. Nucleotide identity comparisons may be conducted as 10 described above. A
sequence comparison program which may be used is the GCG Wisconsin Bestfit program described
above. The sedautogeosiig matrix has a match value of 10 for each identRarsgelwétidéeraind -9 for each
mismatch. The default gap creation penalty is -50 a d]the default gap extension penalty is -3 for each
nucleotide. Hybridisation 15We further describe nucleotide sequences that are capable of hybridising
selectively to any of the sequences presented heyein, or any variant, fr%%ment or derivatjve, thereof, or

to the complement DraRTOfTHECRERY YRR MSaG EREHE Pl B S HEE AP T5 R GBS in
length, such as@iileasic2Qitds 4hae 2Qanpalpolidesidotienitifound to Mteitiraxshybridization” as used
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reaction technisdogitenllynticl eatidets foapaiiepbf selectldin hyladdising Rhdiracidsiite sequences

presented hefcin, ot {6, el COMAIEMENL R 16030 bomeleroys, alisasidissahamologous.

at least omologous, at least 55% homologous, at least 60% homologous, at 25least 65%

homologousthatredstandsotesrarteigie U2NAt reasbarsgioihmbgatichdis astBod Heldoiddutss, at least

85% homologaugeat IfpRiIVIeRR0IeaRU erRtIIRASEH PR hierialagRn iR coNgsaRAdIng
nucleotide sequences presented herein (e.g., a VHZ sequence %Z}Q%ﬁ,enBankéchcession number
0

NM 017823 BYeRiH bR T D RS Bt A¥ SR fo 43" BedPEHEPO G St least
95% or 98%’Hpmdtpgpustonhiestivespendistgnialeclide:8Rse quanbagiove digeegiantof at least 20,
such as at least 25 or 30, for instance at least 40, 60 or 100 or more contiguous nucleotides. WO

20(19/ Q%2988PCT@%%Q%{QQQ%%$Q&S are IR3GcEEMthe elRalivelyhyhgizatie) Breas sithaicthe

polynucleotide used as a probe is used under conditions w t t po cleotide is found to
hyt)y??dize to f5E rapResamelss %?dﬁ%@éiﬂlgfﬁﬁg\ﬁé‘%gdﬂﬁ%mﬁg ﬁ‘h%‘%%%??g%ﬂjﬁﬂlem @Y4tion may
occur becausedphifer Pelibicie@idesprase Mofo s ExarmipeitnPtiess COIN A g g €omicdRdActibrary

being 5scree£'€19é dlasmlﬁsggr\l/%ataspg}gplig{&%%% }mplles a level of signal generated by interaction between

Maximum stringency typically occurs at about Tm-5°C (5°C below the Tm of the
15 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.

20 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 (1x8SC = 0.15 M NaCl, 0.015 M Na; Citrate pH 7.0)).

Generation of Homologues, Variants and Derivatives
Polynucleotides which are not 100% identical to the relevant sequences (e.g., 4 human
25 VHZ sequence having GenBank accession number NM_017823.3) but which are also
included, as well as homologues, variants and derivatives of VHZ can be obtained in a number
of ways. Other variants of the sequences may be obtained for example by probing DNA
libraries made from a range of individuals, for example individuals from different populations.
For example, VHZ homologues may be identified from other individuals, or other species.

30  Further recombinant VHZ nucleic acids and polypeptides may be produced by identifying



the probe and a non-specific DNA member of the library which is less than 10 fold, such as less than
100 fold as intense as the specific interaction observed with the target DNA. The intensity of
interaction may be measured, for example, by radiolabelling the probe, e.g. with 32P or 33P or with
non-radioactwe mwiessés.g., fluorescent dyes, biotin or digoxigenin). 10Hybrisizatigmemaditions are
based on the melting temperature (Tm) of the nuclei¢ acid binding complex, as taught in Berger and
Kimmel (1987, Guide to Molecular Cloning Techniqu&s, Methods in Enzymology, Vol 152, Academic
Press, San Diego CA), and confer a defined "stringency” as explained below. Maximum stringency
typically occERE SPABHIE PRIIBENY SIS GINg e BHRY I BB MRfr SRRy st e Bt 5C to
10C below Taeschteaereifierstrngie deyumicapout 10C to 20C below Tm; and low stringency at about
20C to 25C below Tm. As will be understood by those of skill in the art, a maximum stringency

hybridization can bg, Ygggidq, ideptify-arideiasiidsnigal R HlyRUEslids seauenReesuRN Alular

intermediate (or low) stringency hybridization can be used to identify or detect similar or related

| ) ntify
polynucleotideeigaRFioung R RABAAE FRISIESEIE s BHISHASY HfAT RYBESBRETH FgBhise to the
VHZ nugleic agigisdtagraantiovaitants, hdmaloaees edefivaiiesalinie bstapgeitocaritionsy (e.g. 65C

and 0.1xSS 1x£§C =0.15 MV IS 019 5 MINau?éSCnir;[ratg pHe%,[g)%ésclaenr?rI%t}il%n ‘%1; U %Il%gl)flﬂgs,
Variants and'D8IVE{SE ﬁ%uc traEs WIICh 8re 101 60% Gaenticarto the relevan sequences (e.g.,
a human 25a¢HdZ, feguencevasvingaGbhBarikpesebbitgmeniheaid catizg283Ibueavisikhoare also

included, aSiWﬁﬂ?%?t @ﬁgg&gym\é@q%égand derivatives of VHZ can be obtained in a number of

ways. Other variants of the sequences may be obtained for example by probing DNA libraries made

from a range of individuals, fo le individuals from. different ulati L EOr ex m%e, VHZ
homologues may béee?ﬁlglﬁ?ﬁlseo %?om o%ﬁ’é)lrlolﬁ‘é?\siiﬂﬁglisj?grtgf %%r s‘bgg(%lns[l. ngﬁl%twéi}a%gom fhant VHZ

nucleictécidgramcbpetypeptidesnidyabiesgrouunbdr spimientifséing, awCprobing such libraries with
2009102298050y S RIARI0 N0 4F. A PSP IGRRIIANS B!t AREIRIAGHRR Al synthesising or

producing the molecule as described elsewhere in this document.”  “In addition, other viral/bacterial,
or cellular hdwBRIgRIES: 6F Viher, Tramentanl CEluMdprpRAdiIs STORIIFR AIBMYATEREENs (e.g. rat,

mouse, bovine and primate cells), may be _
Similar considerations apply to obtaining species homologues and allelic variants of

the polypeptide or nucleotide sequences disclosed here.

15 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
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

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

The primers used in degenerate PCR will contain one or more degenerate positions and
will be used at stringency conditions lower than those used for cloning sequences with single
sequence primers against known sequences. It will be appreciated by the skilled person that
overall nucleotide homology between sequences from distantly related organisms is likely to

25 be very low and thus in these situations degenerate PCR may be the method of choice rather

than screening libraries with labelled fragments the VHZ sequences.

In addition, homologous sequences may be identified by searching nucleotide and/or

protein databases using search algorithms such as the BLAST suite of programs.

Alternatively, such polynucleotides may be obtained by site directed mutagenesis of

30  characterised sequences, for example, VHZ nucleic acids, or variants, homologues, derivatives



5 obtained and such homologues and fragments thereof in general will be capable of selectively
hybridising to human VHZ. Such homologues may be used to design non-human VHZ nucleic acids,
fragments, variants and homologues. Mutagenesis may be carried out by means known in the art to
produce furtiver aavietgesBequences of VHZ homologues may be obtaine6y/praHifgeeIMA libraries
made 10from or genomic DNA libraries from other & émal species, and probing such libraries with
probes comprising all or part of any of the VHZ nucléic acids, fragments, variants and homologues, or
other fragments of VHZ under conditions of medium tg high stringency. 1jlmilar consideraéions
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degenerate IL->C the method of choice rather than screening libraries with labelled fragments

the VHZ sequedrisisseotidesrimgal dItiHNEe Bl o§HI05 sButioric@s T ajrBes iduhthet HReesaithilPhucleotide

and/or pyoteip daiapases Using, sealeb AlgasithmesechnasdheiBkABT 3ouitelohpeagiamsin WO
200p/022988PCT/SG2008/000294 29 or, frargements thereof. This may be g%eful where for example

m,
silent codon EREAGEY! 416 G GREAMBRSSE PEE LB 0BRSS RS pTetBFSMSE®Yor a particular host
cell in which the polynucleotide sequences are being expressed. Other sequence changes may be

desired in order to Febougketideinegdasaim@rbeagintiitrsred Pobe AR theBiEEhy or function of

Sthe polypeptidasHansRdes, hnihe.nplwiugianfidRans avallaslpelynoaetresisldrcethbeneamay be
used to produce a primer e.%?é% PL%R rimer, a primer for an alternative amplification reaction, a probe
e.g. Iabelledf\}\?ﬂﬁ%ﬁl@{}%‘éﬁﬁ & Sf/‘ W&fitional means using radioactive or non-radioactive labels,

or the polynucleotides may be cloned into vectors, Such [ﬁrimers, probes and other fragments will be
i5 In general, primers will be produced by synthetic means, involving a step wis

manufacture of the desired nucleic acid sequence one nucleotide at a time. Techniques for

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

20  associated with breast cancer. Suitable primers for amplification of VHZ may be generated
from any suitable stretch of VHZ. Primers which may be used include those capable of

amplifying a sequence of VHZ which is specific.

Although VHZ primers may be provided on their own, they are most usefully provided

as primer pairs, comprising a forward primer and a reverse primer.

25 Longer polynucleotides will generally be produced using recombinant means, for
example using a PCR (polymerase chain reaction) cloning techniques. This will involve
making a pair of primers (c.g. of about 15 to 30 nucleotides), bringing the primers into contact
with mRNA or cDNA obtained from an animal or human cell, performing a polymerase chain
reaction under conditions which bring about amplification of the desired region, isolating the

30  amplified fragment (e.g. by purifying the reaction mixture on an agarose gel) and recovering



10at 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. Polynucleotides such as
a DNA polynucleotides and probes may be produced recombinantly, synthetically, or by any means
available to thosmoofiskdlisin the art. They may also be cloned by standardPeisaigoeei3in general,
primers will be produced by synthetic means, involvigf% a step wise manufacture of the desired nucleic
acid sequence one nucleotide at a time. Techniques tor accomplishing this using automated
techniques are readily available in the art. Primers comprising fragments of VHZ are particularly useful

in the methdhé BrpigiedddN b \ia Pranpieseiohe deriansd EraGinatgRDS WEICURP RN, for example,

as 20 associategnivith beast canees abyilablelpvimers vocrimpifitaticuinbMHbmgyeetgenerated from
any suitable stretch of VHZ. Primers which may be used include those capable of amplifying a

sequence of VHZ which,igpeelfis: primAYhosahMHZa/mas ahY Seipreyvidedsandgy own, they are
most usefully provided as primg{ppaig@ comprising a_forward primer and a r \%rse primer. 25Longer

polynucleotitfd&iintRsn&rshbe p?éd@egég%ﬁﬁ‘%émgﬂtt e AEBIEREHTHRE BEHPRBER

(polymesase fhaiRuapaiivinisl Suiglibeknigyes.altid wilhdhualveonaddng mipais ehprimets: (e.g. of
about 15 to 30 nlth eotid??c, ,tbring{\g tlpne primers irHol C,%%ﬁacﬁﬁ‘g% mﬁgésorr aNlé 0 t@égr%coiffrom an
animal or huRER B H B RS AT E Do Mt REE haih RS STO K Tnd e CaRaitioneBWRich bring about
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DNA. The primers designed to contain suitable restriction enzyme recognition sites so that the
amplified DNA can_e, cloned info a_ suitable cloning vector. Polynu ides gor primers_may carry a
revealing label. Suﬁ%ﬁéﬁ%eﬁ’é ‘f{ﬁtcﬁﬁtgleg r%?&%?cs]&:ytg(ﬁrg 'SUch A lgglg%?%éga d%g%igeé;r%ﬁ?ﬂ]uo escent
dyes, erfzyniaNabsiR oA atbeeqieceinit: mpelseswokpes tictipoSusherisisl srmeyngeuadeied to
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primers or fragments thereof labelled or unfabéled may be used by a person skilled in the art in nucleic

acid-based téstroplactachidgtetioadguants#5TpeTsA veias tRbaim easush S Arinhiarmeaijising

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

15  sample nucleic acid may be immobilised on a soiid 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 WO90/13667.

Tests for sequencing nucleotides, for example, the VHZ nucleic acids, invoive
bringing a biological sample containing target DNA or RNA into contact with a probe
20  comprising a polynucleotide or primer under hybridising conditions and determining the

sequence by, for example the Sanger dideoxy chain termination method (see Sambrook ef al.).

Such a method generally comprises elongating, in the presence of suitable reagents,
the primer by synthesis of a strand complementary to the target DNA or RNA and selectively
terminating the elongation reaction at one or more of an A, C, G or T/U residue; aliowing

25  strand elongation and termination reaction to occur; separating out according to size the
elongated products to determine the sequence of the nucleotides at which sclective termination
has occurred. Suitable reagents include a DNA polymerase enzyme, the deoxynucleotides
dATP, dCTP, dGTP and dTTP, a buffer and ATP. Dideoxynucleotides are used for selective

termination.



Such tests for detecting generally comprise bringing a biological sample containing 10 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 achievedwsisgaeztwgues such as PCR or by immobilising the probeR§iTaGuhd #gpiFort, 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 15 sarmple 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 foHAASHEARLERCESERY in for example W089/03891 and W090/13667.  Tests for

sequencing nucledtigesniopaxane)e, the bh2doscsicoadidise mniakathringingtebiedagisal sample
containing t NA or RNA into contact with a probe 20 comprising a polynucleatide or primer
under hybric;}F i g%%cr%ﬁ 1oNg & ét’"gﬁfr‘ﬁnﬁﬁéofﬁ(gegé’qeueﬁ%ceeﬁy% oéoé:xa_rcnogi)%%ét{i?egé%lnge dideoxy chain
termination methddeser Samimmokeisf peid s@uoiraométhodrgariaellly canaipeisésredoriiiagng, in the

presence of qulable (RAARIS, i AUEN R SYEHRESR AR Bk eRmplementary 1o the target DNA or

RNA and selectively terminating the elongation reaction at one or more of an A, C, G or T/U residue;

allowing 25strand elongation and termination reaction t cour: separ Ing Q% qgﬁqggght{ size the
elongated products?: o 3%?}%158%%1 Séuence l%??ﬁqel%gg?]eo#glgs at \I\%I}gh Se e%%ve termingation has
occurred. SINEBI& wehgmmirohitd wOMA paihnesadioasrgraes, ehuassioryisastestdes YAEP, dCTp,

dGTP and dffP;ahuffer pRGATE: Ridgexguicleotides are used for selective termination. WO
2009/022988PCT/SG20081000294 31 VHZ Control Regions For some purposes, it may be

necessaly 10 utlise o INeRIgale. eqAUOLIGIONP Py HA YRR SORKE EBIORSIDE S RIATINCrS.

enhancers and locus control regions. By a control region we mean a nucleic acid sequence or
structui® whichviscefahye. SonmdulpkingGtiediexprassion e oairy teetidined amckris operatively

linked to it. .. Eorexanple sanrobiedians3' Steluhin Senering ransannic agimals axpressing

VHZ. Furthermore, control regions may be used to generate expression constructs for VHZ. This is

described inFigRfeY AETHAMBEIGNRYI B ARFEBHLIY SLESAIRS 13 BREHPBY 10 RUE I ARoRVEY, and may be

carried out iR@kd sxnhies of Ways onexanplabiie sedingseyanee: ahMbidenayybasobiained from
an organism, by scr enlfi)%g a cDNA Iibraﬁ/ sin%a hl.ljén n or.mouse V'l_% cDNA ae%Lrjeng:oe as a probe.

5' sequenceSTREY eGP S Ry LPEPIERTRAR GEHGMICTIBISA oF By Bri

Brary, or by IfTer extension as
known i8 theTaets Dagadhaseayanrckingrefi gerymerdaihiibs esl mbyaisubemzploydd i8utfys'

sequences which are paricyian of Iate asLIRGIHAS P AR A RUP gHEGI MR ancer regions.

Furthermore, sequence alignments may be conducted of VHZ nucleic acid sequences
from two or more organisms. By aligning VHZ sequences from different species, it is possible
to determine which regions of the amino acid sequence are conserved between different

20  species. Such conserved regions are likely to contain control regions for the gene in question
(i.e., VHZ). The mouse and humnan genomic sequences as disclosed here, for example, a
mouse VHZ genomic sequence, may be employed for this purpose. Furthermore, VHZ
homologues from other organisms may be obtained using standard methods of screening using
appropriate probes generated from the mouse and human VHZ sequences. The genome of the

25  pufferfish (Takifugu rubripes) or zebrafish may also be screened to identify a VHZ
homologue; thus, several zebrafish sequences of VHZ have been identified (noted above).
Comparison of the 5° non-coding region of the Fugu or zebrafish VHZ gene with a mouse or
human genomic VHZ sequence may be used to identify conserved regions containing control

regions.

30 Deletion studies may also be conducted to identify promoter and/or enhancer regions

for VHZ.



15 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 from two or more organisms. By
aligning VHZxsezuenzmsssfrom different species, it is possible to determin@aitisetziggiartg4of the amino
acid sequence are conserved between different 20species. Such conserved regions are likely to
contain control regions for the gene in question (i.e.,"¥YHZ). The mouse and human genomic
sequences as disclosed here, for example, a mouse VHZ genomic sequence, may _be employed for

this purpose. FurthErRiErBIY 19 IR BIFGUETEHP BTy dI Srndirash By BeleBtar gl 9&ing standard

methods of sgrRamBgSINGhRRIRNEatEdRo hepdrBe etk the:FvUEgea dritiask MEEion
sequences.@tﬁ genomegof the 25 pufferfish (Takifugu rubripes) or zebrafish may also be screened to

identify a VHZ HoMBIEEHES

,tﬁ?t , several zebrafish sequences of VHZ have been identified (noted
above). Comparison of the 5' non-coding region of the Fugu or zebrafish VHZ gene with a mouse or
human gendPRERFEsaHBAHAS MRS EMISEPRS identify conserved regions containing control regions.
WO 2009/022988PCT/SG2008/000294 3 The identity of putative control regions may be
confirméd by moletfaF (58] g@‘@%@f Th@ntd%n which the candidate sequences are linked to a reporter
gene and the expré¥sigmefititbaEparples ttactedt: PEBES TIONAND BIACNOS TISIMETHODS

SDetection Qf EXREASSIRA O5laléi o ndiG RONINLEE: EXBIDRIGR MNal RS KR §5SIORCaIMIIZ in breast

cancer tissue s up-regulated when compared to normal breast tissue. Accordingly, we provide for a
method of di¢igerssis of eanser infedieRBrberRitCe R SUBR 2 Hie BEEISHY 8 §HFRESVE BFhthasive

breast cancehcamprisingidetReimadnshintion of Qxpressiosr oA fudughupsdmiragnlation of
10expression of VHZ in a cell or tissue of an individyal Detection of VHZ expression, activity or
amount hayPBRF SR & BF6GiTRR ST ST 6108tk lﬁi%a{h'e proliferative state of a cell. Thus, a
proliferative cell is one with high levels of VHZ expression, activity or amount compared to_ a normal

cell. Similarly, a noResEIRaREVE CENPIRET e NGO RBUP ISR a8 135d SPaTSEAC AR DPhmount
compared taigsaimak 1ecsibliferabUchAetTetion nmaysalsprilestisack toeHetenminamhiginerasadll will

become invasive or aggressive. Thus, detection of g high level of VHZ expression, amaunt or activity
o VHZ in th DA T SO R TR RSP ST APt B LA &
invasive. Sinsdiihayiba eelhhidsiaddevidy®THA YWi# ekpressioiy amounhor@ofivity, the eethid not or is
20not Ii}gely to lPe aggressive, metastatic or invasive.

Such detection may also be used to determine whether a cell will become invasive or
aggressive. Thus, detection of a high level of VHZ e‘xpre'ssion, amount or activity of VHZ in
the cell may indicate that the cell is likely to be or become aggressive, metastatic or invasive.
Similarly, if a cell has a low level of VHZ expression, amount or activity, the cell is not or is

20 not likely to be aggressive, metastatic or invasive.

It will be appreciated that if the level of VHZ varies with the aggressiveness of a
tumour, that detection of VHZ expression, amount or activity may also be used to predict a
survival rate of an individual with cancer, i.e., high levels of VHZ indicating a lower survival
rate or probability and low levels of VHZ indicating a higher survival rate or probability, both
25 as compared to individuals or cognate populations with normal levels of VHZ. Detection of
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 iikelihood

of success of a particular therapy in an individual with a cancer. It may be used in a method of



It will be appreciated that if the level of VHZ varies with the aggressiveness of a tumour, that detection
of VHZ expression, amount or activity may also be used to predict a survival rate of an individual with
cancer, i.e., high levels of VHZ indicating a lower survival rate or probability and low levels of VHZ
indicating a Mighersrstal rate or probability, both 25 as compared to individsal®@riotigaate
populations with normal levels of WIZ. Detection of expression, amount or activity of VHZ may
therefore be used as a method of prognosis of an individual with cancer. WO
2009/022988PCT/S62008/000294 33 determining whether a tumour in an individual is, or is likely to
be, an invasRitER NG shaRenffBRpeur 1o af‘h’é"?)‘i‘é{%%éfié}ﬁiém@&'staé’gc%%’ YRS IBLEHSt may be

combined witihiber therapeutic methods described. Thus, we provide for a method of treatment,
prophylaxis or 5alleviation of cancer in an individual, the method comprising detecting modulation of

expression, amountry Activiohétiddnreaibaf thenindbdcalansyadiiyreng.an @ppropriate
therapy to the individual based on the aggressiveness of the tumour. The therapy may comprise an

anti-VHZ agdHraewismitedsAssvaber) gitainy o RiSits 1ok amrand AIdFiHaBrE REPRREERT &Y

mammographi:isatisedffesifie ihQadiritiang] heaasihedroaipAsiippay inhmbidnaisnstypically taken

for histopathological Iclexamiilrill?tiogcgo‘;ith% ﬂ&%?s‘as 9,{1 %ﬁﬁ‘sﬁ sancer Qg&%%n.%r\{#z expression,
amount or a&tibl yssé n e?usearto lagnose. or futthier Confirm the cﬂagnosns or. refsgtmcancer, along
with the stangerdihistopetapidgitel ipdbcddeirbesciiiis troacbe sspaciallyf teefuhwitehtghterapy

histopathoIog{gelcgl%p@%ﬁﬁ@ﬁ@&g&ﬁg@gﬁgg&ll‘;bé]@!'he presence and quantity of VHZ

polypeptides and nucleic acids may be detected in a sample as described in further detail below. Thus,

the VHZ associated diseqses, Joclidingreast cRACS AN Re Kiaanosed by mRleds Gamarising
determining from agg)mp &-derived from a sucf:)ject an abnormally decreased o |Hcreas¢ expression,
amchu nt &r adiitdtyiosudtbasshcamarrasdctlamspreisbiommgnosnyoealbtitibgndbriesigpathpbigisebtide or VHZ
mR

A. 20The Sample MAYISHRRHSSE S EBILAL: USRME SRMRIG I OFVRY YgRIISThoLiRddpal suffering

or suspected to be suffering from a disease associated with increased, reduced or otherwise abnormal
VHZ expres@3iyiarbLbe bradtdsennriuehidy disaaanbmdhsstiranesinnb dsrrisoutsr Pane i tbr

expression, giouRiAn Ackiyidhdibeilaystakpaiermsd pepnessipisamauphokaetivity of VHZ in an
organism suffering from or sus ectad to be 253Lé}ff§éin from such a disease may be usefully compared

with the level'SIPBAR8RESAEYREES SR IbUIY & a normal organism as a means of

diagnosis of disease. The sample may comprise a cell or tissue sample from an individual suffering

or suspécted to be SRFRIAHGIFSRAIARSIL ah I ZRRtPaRtidasandk ks it aips dnfitected in a

sample as described in further detail below. Thus, the VHZ associated diseases, including
breast cancer, can be diagnosed by methods comprising determining from a sample derived
from a subject an abnormally decreased or increased expression, amount or activity, such as a

increased expression, amount or activity, of the VHZ polypeptide or VHZ mRNA.

20 The sample may comprise a cell or tissue sample from an organism or individual
suffering or suspected to be suffering 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
expression, amount or activity of VHZ in an organism suffering from or suspected to be

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

expression, amount or activity in a normai 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 breast cancer, such as a breast tissue or cell sample.

In some embodiments, an increased level of expression, amount or activity of VHZ is
s

30  detected in the sample. The level of VHZ may be increased to a significant extent when



WO 2009/022988PCT/SG2008/000294 34 compared to normal cells, or cells known not to be
cancerous. Such cells may be obtained from the individual being tested, or another individual, such as
those matched to the tested individual by age, weight, lifestyle, etc. In some embodiments, the level of
expression, WMaWALSI8Etvity of VHZ is increased 5 by 10%, 20%, 30% Br UB96WF MBI, In some
embodiments, the level of expression, amount or actjyity of VHZ is increased by 45% or more, such as
50% or more, as judged by cDNA hybridisation. The expression, amount or activity of VHZ may be

detected in a number of wa known in the a ibed in fuithesdstaibhgloy. Typically,
the amount%%%%oanfarézrﬁ%é (gfct?slsslgg?%nmr{%n%?r? i%l u%afci%é%?nggggu%é, an)gggompared with a
sample fronmiram thwaifidbtiddahiiig testcBothavpienindividerdiguek andrss mat by espsdedevels may

be measuredly; i REIRCHQN WL HME frQuRL.aCtivity or expression of VHZ may be used to grade breast
cancer. For example, & high level of amount, activity or expression of VHZ may indicate an

Loaggressive, invagive of IMEARIalle CanGel. PiTlaisRol0 WHBHA 6f ARQunbAgi AfxRigssion of

VHZ may indicate a hon-aggressive, hon-invasive or non-metastatic cancer. Such a grading system
may beusetyil @onpdietiB it &stabiished ysaningrabrdineats s lkycting CRIGAENRMABEIRED Scarff,

Bloom, Richaelsan gsading sysienq dlsednewmas, pNainsemeradiop.sysien iES) (5, 6,

Haybittle et al, 1982). 20This system is the most studied and widely used method of breast tumor
grading. Théxeodsaipased on a phenotypic scoring procedure that involves the microscopic
evaluation of morphologic and cytologic features of tumor cells including degree of tubule formation,
nuclear pleomorphlbmeantessirotiencomup(@FLTie sLMHS myde sehrdedshamustsieftimdts into

grade | (01)\elkdiffgreniiaiedasiRwsraningasadadi (CRwWmodreaene adiferentwiedinand grade
[l (G3) (poorly-differentiated, highly-proliferative) malignancies. Levels of Yl—hz ene expression

may béUetermpie @ UMY & oAb abr ditbiREASER G RE S RRASI T BBPRRE S BAVIIZ at the RNA

level VHZ gapsresressinmean hedeiertedridheiRbAxleNvek VHZ polypeptide levels may be

measured.

Detection of the amount, activity or expression of VHZ may be used to grade breast
cancer. For example, a high level of amount, activity or expression of VHZ may indicate an
15  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 gra&ing system may be used in conjunction with established grading systems 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).

20 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 mitotic count (6). The sum of these scores stratifies breast tumors
into grade 1 (G1) (well-differentiated, slow-growing), grade II (G2) (moderately

25  differentiated), and grade 111 (G3) (poorly-differentiated, highty-proliferative) malignancies.

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

techniques.

Measuring Expression of VHZ at the RNA level
VHZ gene expression can be detected at the RNA level.



WO 2009/022988PCT/S62008/000294 35 In one embodiment therefore, we disclose a method of
detecting the presence of a nucleic acid comprising a VHZ nucleic acid in a sample, by contacting the
sample with at least one nucleic acid probe which is specific for the VHZ nucleic acid and monitoring
said sample%si thegpradénce of the VHZ nucleic acid. For example, the rRICTEEHBRIpAFe may
5specifically bind to the VHZ nucleic acid, or a portio?sof it, and binding between the two detected; the
presence of the complex itself may also be detected. Thus, in one embodiment, the amount of

VHZ nucleic acid in the form of VHZ mRNA may be measured i ample. VHZ mRNA may be
assayed by in situ %B%Fﬁﬁ@%rﬁ%ﬁ%ﬁbﬂ% ' Crln%g?g\}lé‘?géoggﬁgscgztﬁﬁlfggethepgﬁ?%‘:r%gégchain
reaction. Nualeieiacid segqueites adybeut Ridentifiechbympsittyhydtidizag vrg Soytleerrttbiotting, single
strand confoymational ppolymerphi PCR. ificati -chi [ ' cific primers.
(Kawasaki,offéag T Sam %oﬁmi%%@L%}h%grl%tggﬁwﬁgé?%%%% %%%8%%%%5@?91 éggfiPease et
al., 1994). VHzpinRnHsyprascareratthel Yiddhnesis Lt IRNa R ctishushinrfud 81RRe MeRkg, 15for

example, US%@&&%WH@V&H@W%&%@%Y@%%%&E@F&H@ ERNAZIB HBIREENARIskOr RNeasy
RNA preparation kits (Qiagen).Typical assay formats utilising ribonucleic acid hybridisation include
nuclear run-g#eiehy e RFSPERIAHE RATHRESHAE Shalo Aetiftton et al., Nuc. Acids Res. 12:7035.
Methods for detection which can be employed include radioactive labels, enzyme labels,
chemiluminescent Fivesldn twe reabedimenelseatostef Y5l rutiRidapielsn the foreiIebY the sekMéthods

allows quantifalive geigrRrinalicasdabe maderRAdrevvalknoyy in the srbrResigasedAndacreased

VHZ expression, amount or activity can therefore be measured at the RNA level using any of the
methods welIRHBEAIA 1S TR B RRRIBATEE SORA iRAEHR S ARG At SBRPIEOEFORT a VHZ
sequenee, foaaxmapls, @arppytatiaingSeukahiohumnasMEld seqdessmaydrlused as a probe.

Sequences for, designin rohes may in a sequence having aceession number NM_015472,
or a portion AEBF NS L B A e R R PR e everee
transcriptase ¢z metinukse?$3;donherteRNA 6 G imisietEBnt Ry .o (e DAY SHRidleasarsthen be
amplified to ﬁ@@ij,i}'ate detection. WO 2009/022988PCT/SG2008/000294 36

VHZ RNA may be extracted from cells using RNA extraction techniques including,
15  for example, using acid phenol/guanidine isothiocyanate extraction (RNAzol B; Biogenesis),
or RNeasy RNA preparation kits {Qiagen). Typical assay formats utilising ribonucleic acid
hybridisation include nuclear run-on assays, RT-PCR and RNase protection assays (Melton et
al., Nuc. Acids Res. 12:7035. Methods for detection which can be employed include
radioactive labels, enzyme labels, chemiluminescent labels, fluorescent labels and other

20  suitable labels.

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

25  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.

Typically, RT-PCR is used to amplify RNA targets. In this process, the reverse
transcriptase enzyme is used to convert RNA to complementary DNA (¢cDNA) which can then

be amplified to facilitate detection.

30 Many DNA amplification methods are known, most of which rely on an enzymatic

chain reaction (such as a polymerase chain reaction, a ligase chain reaction, or a self-sustained



sequence replication) or from the replication of all or part of the vector into which it has been cloned.
Many target and signal amplification methods have been described in the literature, for example,
general reviews of these methods in Landegren, U. et at, Science 242:229-237 5(1988) and Lewis, R.,
Genetic EngiHearifNeds 10:1, 54-55 (1990). For example, the polymeBSE ¥Raitéfedtifon may be
employed to detect VHZ mRNA. The "polymerasg. chain reaction” or "PCR" is a nucleic acid
amplification method described inter alia in U.S. Pat. Nos. 4,683,195 and 4,683,202. PCR can be used

to amplify any known nuclejc acid.in a diagnostic context (Mok t, 1994 naecolagic,0Oncology
1052:247-2@%?9@’@&-%‘19!%%@ L HOBY e |8r?r‘1(?@ﬁ‘() R QLB i%cr%iinl?ig%ﬁ e e

isothermal artynkfication 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 primiafs (Grpeteld sisahl ARSI Rre. Miatoddase SetiEicBied 8 dje Lilgatinr, for
amplification reaction or ligation amplification,system uses DNA 15 ligase and-four.oli ucleotides,
two per targ%’f%ﬁéﬁtﬁ%ﬁ% {&d erwal?gtlses ergfc:nirklb(}é% %@WU{?%?%. aﬁ% P‘? éeggfz &%ﬁfi"@g’g , Genomics
4:560.18 the OB Reyplicase,BcHimue; RitXhaepicdserfoOtheddatidtiiiage QP, which replicates
single-stranded RNA, is used to amplify the target DNA, as described by Lizardi et at, 1988,
Bio/Technology 6:Fb9 éx#nble Rhpradestaresbasiaalyuinvalves: (d ptiphiyad ©xieacte dHINARE Aorm single-
20stranded complementary strands; (2) adding a pair of oligonucleotide primers, wherein one primer of
the pair ;s suk;]star)tiﬁuw%w@mfmaﬁyrgla@aﬁ’aﬁthmqm&mmdIa@s@eﬁ@ﬁfmaad athdlde othﬁr
primer of each pair is substantially complementary 1Q a different part of the same sequence in the
compIemenl‘é‘ﬁf%ﬁ’ﬁ%@ﬁ%@agﬂéﬁ&{'%Bfﬁn]ﬁ]@sollmé%\é Bﬁ?ggéﬁr"n%@ é@%@%ﬁﬁ&%’ﬁi Or??g}{}hge%quence;
(4) simultanepughoextancinig dtid anndiajedspdmensftoiok 8! 2htéstinGsatedehipfimerdgysynthesize
an gxt %5'0%5%9%{?9 -%@f'i‘%’%‘é%éo e Stands;an dJ19 %%%'ﬂ&%%‘é’!‘&ﬁ%ﬂ ﬁ&@@%tensf")”
products aftér Separation from the com{b ement serve as te pﬁates or the synthesis of an extension
product for the oiberprarenmifsatongi s 18 siepardtiergriaiv e tenutoHaprodris o Femrsaid templates to

produce singlg;strandedimelecuigs,Aad{8hamplibipg.sad sindle sitanded malegylgs by repeating at
least 30once said annealing, extending and separating steps. WO 2009/022988PCT/SG2008/000294
37 cocktail and appropriate oligonucleotide primers (Guatelli et al., 1990, Proc. Natl. Acad. Sci.

USA 87:1874). Ligation amplification reaction or ligation amplification system uses DNA

15 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 QB Replicase technigue, RNA replicase
for the bacteriophage Qp, 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-

20  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’

25  terminus of each primer to synthesize an extension product complementary to the strands
annealed to each primer wherein said extension products afier separation from the
complement serve as templates for the synthesis of an extension preduct for the other primer
of each pair; (5) separating said extension products from said templates to produce single-
stranded molecules; and (6) amplifying said single-stranded molecules by repeating at least

30  once said annealing, extending and separating steps.



Reverse transcription-polymerase chain reaction (RT-PCR) may be employed. Quantitative RT-PCR
may also be used. Such PCR techniques are well known in the art, and may employ any suitable
primer from a VHZ sequence. Alternative amplification technology can also be exploited. For example,
rolling circle 88HP3RfEA 8N (Lizardi et al, 1998, Na! Genet 19:225) is an ampitcaiBR¥8 e nology
available commercially (RCATTm) which is driven by-DNA polymerase and can replicate circular
oligonucleotide probes with either linear or geometric kinetics under isothermal conditions. A further

technique, strand isplacement AmAIGRIRR.(SBA: Vallies pich-rA982n Brae il Agad. Soi. USA

80:392) begins with a s’:pecﬁ{lcsg ff/) Sfi sequence unigue to a specific target. 10Measurin

Expression Qupiitasivihid TG asticsp dealswd Fusk freBdriuignen erastal terp abtieisolpaplide level.

In a further %HPQQ&EI}SIEH%@Q%%W%H@S@%&H&QHN or activity may be detected by detecting
the presence or amount of VHZ polypeptide in a sample. This may be achieved by using molecules

which oind to VHZ Bl dr Rrianis malesuis~anshipy R G eliab Rallypsiiedirectly to

the VHZ polypeptide in order to detect its presence include naturally occurring molecules such as
peptide$ andmpbiwiinfahesedinglalanfiPbdies Gsreh by 3Ry bansynmidiretinp isetmelosy avaiihits we

disclose a method ohAeieqiRg the Rreseneaweha Vb Ppbipertide Hacentastivgacaelisample with an
antibody capable of binding the polypeptide and monitoring 20said sample for t?ﬁf:%%sence of the

polypeptide Oligonuslestidrmrban i g Ensh Nisap At EcATRS e RsR et #a 4G RS htibody. Such
antibodies niayHoetEoRsigURY stamING sphe e Hheptific@ivsl esbrbadaikduethedr de2ail belowyrFor

example, an antj-YH tg%(ig% ay.comprise any.c cially available antibody to. ch as
but not Iimité‘iﬁé’ gﬁ‘l‘(i/gfq i- g%%rﬁ“f/‘lﬁ‘@lfnﬂﬁggqf q&%&ﬂﬁﬁe% lﬁﬁg%erglfg?&%ﬁ%) c%ﬂr%ﬁ%ﬁ acids
3510 90, LS-C42458, LS-A6806 and LS-A6803, LS-C32281, ife%pan Inc, Seattle, Washington, USA),
rabbit dfti-human ez &t bRy tesea 8hLE ARl BEPEHESE’ RayBiotech Inc, Norcross, Georgia,
USA), chicken antiviimapreddidractibaoie (gatdlogihe prippoptidé\WVEB57, ProSci Incorporated, Poway,
California, USA), rabbit antihuman VHZ antibody (catalogue number F4560 and D9840-66A, United

States Biological, 3 Sivarepsebidihassachuretsy B Apehitkeabtinnuman Wiy fantibody
(catalogue number D9840-66, United States Biologic ampscott, Massachusetts, USA), rabbit
ant-human I8 OB IS0 DS G/ D ARy sl B ED A 1142,
MB Serotec afhidosd by nifieg Minemoden )y kabbitalrti-Hiihan Vi ZtidatiBothplc atelomlss/ageniser NB
110-40452, Novus Biplogicals, Littleton,. d ) SRigken anti-humanHZ antibody.{catalogue
numbeir B ngcgjggéjgl tﬁl%vﬁ%%%%l%gﬁ%%@lﬁﬁ%%%, ol rag%%SA). %This may cc;iralsr\}?aniently be
achieved byinsbritanhygaihe qsrasere Bofeads b eI sariste vl peicine Briiseapissaitbrdssypeptide,
or monitoring the hinding Rekyagibraelypeptide and the antibody. Methods of detecting binding
between two entities are known in the art, and include FRET (fluorescence resonance energy

transfer), surface p*%%g,]% Eﬁssc%@r‘)acrﬂeﬁlt&d of detecting the presence of a VHZ polypeptide by

contacting a cell sample with an antibody capable of binding the polypeptide and monitoring

20 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,
such as but not limited to chicken anti-human VHZ antibody (catalogue numbers LS-C32281,

25  amino acids 35 0 90, L8-C42458, L.S-A6806 and LS-A6803, LS-C32281, LifeSpan Inc,
Seattle, Washington, USA), rabbit anti-human 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,

30  Swampscott, Massachusetts, USA), chicken anti-human VHZ antibody (catalogue number

D9840-66, United States Biological, Swampscott, Massachusetts, USA), rabbit anti-human



Standard laboratory techniques such as immunoblotting as described above can be 10 used to detect
altered levels of VHZ protein, as compared with untreated cells in the same cell population. Gene
expression may also be determined by detecting changes in post-translational processing of VHZ
polypeptide3¥6r 38%e23¢8scriptional modification of VHZ nucleic acids. FOKEXE M ' Hitfdrential
phosphorylation of VHZ polypeptides, the cleavage of VHZ 15 polypeptides or alternative splicing of
VHZ RNA, and the like may be measured. Levels of expression of gene products such as VHZ

polypeptide well eir.post-translatj djfication, m tected. LSing proprietary protein
il i R A T A e TR
used to detemriihentex&l$idfavtibadyr Gtaridgua wanbeleNBId rit@ds o arhBetlegiaie|l-kieim to those of

skl in the aft, GOIROAER AR i AsayerhiarIMERAS CliaRuid e anmEIbAd W@ the art
The immunoassays which ca

1SSay _ n be used include but are not limited to competitive and non-competitive
assay systeBislasieristddnisigneSdaeidas Wastern blots, radioimmunoassays, ELISA, sandwich
immunoassays, imtnunoprecipitation assays, precipitin reactions, gel 25diffusion precipitin reactions,
immunadiiffusion a¥baysapgotutinatidn bsaeyeycbmpiemaningitatiprewosays 2isemplas fadictdetric
assays, fluogescent ImmuRoASSAUSIA I RERIGIR LIBHANARS ASHRUCD BISRYE MEQVHasiR the art
(see, for exér%%eﬁ%us%%g ea? a%iﬁi, edsr,l% g4E,§CS’rrent Protocols in Ilvlolel%ular Biolo:j'e)];,r \}igjlalﬁ John Wiley

& Sons, Incaéw asiedynidrthods b gssretiag pipdembemesninsisinties exdrayy ks 20091622988PC
T/SG2008/090R94 B9 T (bR SRAcHRaRRRY: be-assaxed-for pefvpeptdestnateingef)etc.

immunohistochemical and immunocytochemical staining (see generally Stites and Terr, Basic and

Clinical Immunology, ApRIe{RR.ABH, Lanas 99 ELkFAuB TRy BORIRIS: Westermpotting,

immunoprecipitation, functional asSays and protein truncation test. Other assay methods Sinclude
radipirm$hunesdsayisiass misettilRdniNg assarm wesBrrshriiayerasd it is Aasumgsell  ELisa
assays are \gg}gl,m@w_n to those skilled in the art. Both polyclonal and monoclonal antibodies may be
used in the assays. Where appropriate other immunoassays, such as radioimmunoassays (MA) may

be used as are kn_%ﬂé&%}@&%%ﬁ? ad fvallahientaimneReassalmals e pensivel.deseribed in the
patent and scientific literature. See, for o . .
processing of VHZ polypeptides or post-transcriptional modification of VHZ nucleic acids.

For example, differential phosphorylation of VHZ polypeptides, the cleavage of VHZ

15 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
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
20  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.

The immunoassays which can be used include but are not limited to competitive and
non-competitive assay systems using techniques such as western blots, radioimmunoassays,
ELISA, sandwich immunoassays, immunoprecipitation assays, precipitin reactions, gel

25  diffusion precipitin reactions, immunodiffusion assays, agglutination assays, complement-
fixation assays, immunoradiometric assays, fluorescent immunoassays and protein A
immunoassays. Such assays are routine in the art (see, for example, Ausubel ef al., eds, 1994,
Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York, which

is incorporated by reference herein n its entirety).



example, U.S. Pat. Nos. 3,791,932; 3,839,153; 3,850,752; 3,850,578; 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; 4,879,219; 5,011,771
and 5,281.521 as well as Sambrook et al, 1992. Diagnostic Kits 15We also provide diagnostic kits for
detecting brédse¥déish an individual, or susceptibility to breast cancePRTATCHERINAY ~ The
diagnostic kit may comprise means for detecting expsrgssion, amount or activity of VHZ in the
individual, by any means as described in this document. The diagnostic kit may therefore comprise

any one or more of the following: a VFIZ polynucleotide oy a fragment 20 thereof: a,complementary
nucleotide sequen FSRIEZAUC i(? %%?ag ?Xa? i c|)jr)?’é’ﬁ}[ﬁt Grg%é)é?}% a{r@H%‘E‘é’i‘Vé‘S%pﬁéf’é’ }(l)erngc[;g%nn{?ent
thereof, or aimantivogiotbean itk Ziainiol Gscgmprbingtises andi VeiZ Basibedy GhniesithvpEndagy.an
anti-peptide antibody gmgg Viddantiiady ria THS HiganRsIskLit mayamprise instructions for use,
or other indi§§%’Tﬁ)e lagnos teiE: kit n?ay further cérinprise mea’ns?or trea?mg{r% or prophylaxis of breast
cancer, suchrasenepistipbatendimsbent asseasurbratmnHunge et Bhafysmearddfown in the art

for treating RreaM.CaRERhiRRALSH Aot SiRgNRSYe Kils5aay OREBRHSE BN.ARN 34dEREIYAS

described, for example obtained by screening. The diagnostic kit may comprise a therapeutic drug
such as Tan{d%¥én (Nolvadex) or its variants such as tamoxifen, tamoxifen citrate or any other
antiestrogen or estrogen blocker. The therapeutic drug may also comprise an anti-VHZ 30antibody.

WO 2009/022988FE 138G spusmevet Anepmishsyskilled ie thaast TRpfrebeloeMETHODS — We

disclose methgaisRinealinG B8 FRR0SENALEQA diieRSYSUBas RppasiRaneai Blnkeddadnsyflicient
amounts of VHZ expression or activity. Methods of preventing breast cancer, (i.e., pro axis) also
455 RS R

suitably empleiP e SHRBPUASTAY B o dBAB BE BRLASEFATIRML SifshiBY anipulation
of canaer ceijlanuysnaaiating(sibehs ddowibae guibtingpitinenegoiessiorijtanauntes, dotivity of VHZ in

the cell. A step of detecti du : { g @g‘.}lgl’ ity d IlLma conducted
before or aft%ra[’ﬁgf%ﬁ?ﬁgl"p%%%ﬂﬁssﬁs.%? ’éé?e%i%is (rékpS%rfr?a%él’d"e’tgegcf up-’rtgl’ggl?g?e%g ’grrg(?g\i\?r?fegulated
VHZ expres$iBit9 2630 Gri0di6adtiviRaSAT:cf. #8é, hastidiis of b Sdiiabing; Sri38vinorceliladig:

5,011,771 and 3,281,521 as well as Sambrook et al, 1992.

Diagnostic Kits
15 We also provide diagnostic kits for detecting breast cancer in an individual, or

susceptibility to breast 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
therefore comprise any one or more of the following: a VHZ polynucleotide or a fragment
20  thereof: a complementary nucleotide sequence to VHZ nucleic acid or a fragment thereof; a
VHZ polypeptide or a fragment thereof, or an antibody to a VHZ, such as comprising an anti-

VHZ antibody against VHZ, e.g., an anti-peptide antibody human VHZ antibody.

The diagnostic kit may comprise instructions for use, or other indicia. The diagnostic
kit may further comprise means for treatment or prophylaxis of breast cancer, such as any of
25  the compositions described in this document, or any means known in the art for treating breast
cancer. In particular, the diagnostic kit may comprise an anti-VHZ agent as described, for
example obtained by screening. The diagnostic kit may comprise a therapeutic drug such as
Tamoxifen (Nolvadex) or its variants such as tamoxifen, tamoxifen citrate or any other
antiestrogen or estrogen blocker. The therapeutic drug may also comprise an anti-VHZ

30 antibody.



10VHZ, 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 HO0054935- ROI, Novus Biologicals, Littleton, Colorado,
USA) may b&@at6etto down-regulate VHZ mRNA expression. ChiméralRNAI#dPference (chimera
RNAI) is process by which small 15 interfering RNA/DNA chimera triggers the destruction of mRNA for
the original gene. Chimer RNAi is described in detail in Ui-Tei K et al., 2008, Nucleic Acids Res., April
2008; 36: 2136 -H%}Sl TI\Ilaiﬁt‘o aJTNucIePic AlcigLﬁE (??Ps]ul 2005; 33: W589 - W591, Ui-Tei K et al., 2004,
Nucleic AcidsRes, 5@64 ﬂ&?ﬁg a aito et al. Nucleic Acids Res. 2004 Jul 1;32 (Web

Server issue):W124r9 420ibkereaifec Maycamarisa®xposnditha selldh arbantt Viddantihaady
capable of specifi ?Ily binding to %g .ZSuch an antibotd\y. m %gg] riEerg‘g /9 rpergi{galll%earvailable
anti-VHZ an fb‘(?a\’%, LELABORURBYE. 2 “HREESIANY 5 0Ur metods, ThB Eancercell becomes
non-cancerqis. girtiphikvasiviscosuttdiystadosahe sarve hieotiep proachesasive or non-metastatic as a
result of the manipulation. 25The cancer may in particular comprise breast cancer. It may comprise
invasivesor metastatigepapgessuchasinvasiveDivetalaGipidinomel (DCYr Asly/ biynivdsatniated with
aggressiveness and, invasiveness.of cancer, the level of VHZ ma tected in a,cell ofan individual
with cancer, % 83 AQEP S FURIREhES ERIFSS IR eoéla%?éggl\l/‘g eéigi g%{gn‘?gf?sfg%ggi. A high
level of VHZdamoinptmedphassih B e 3passivity mompareettiinity anrorelanee biminditeis bbeggessive or
Invasive cangel, t%@dxg%ﬁ%m%%rst‘é\’ Or%l %ﬁ?ﬁ%@%&%@&%@?ﬁﬁ%@@ﬁ%er%%t%g%mt&erapy may

D, . . . ;
therefore be require chosen. Simila ower level may indicate a less aggressive or invasive

therapy. TheViheaprshaard eswapter setiifiadmect derehads ey Shigipg prAcemrsgwiddsse in

generaloVHZ relafed dishraes feudaprolferativg dizaases ang ik pasicular include cancer. 5For
example, a VHZ related disease may include breast cancer, such as metastatic, invasive or

aggressive breast TR0 %R thod may comprise exposing the cell to a suitable siRNA, shRNA or chimera
RNAI. For example, a DUSP23 Pre-design Chimera RNAI (catalogue number HO0054935-
RO1, Novus Biologicals, Littleton, Colorado, USA) may be employed to down-regulate VHZ
mRNA expression. Chimera RNA interference (chimera RNAi) is process by which small

15  interfering RNA/DNA chimera triggers the destruction of mRNA for the original gene.

Chimer RNAI is described in detail in Ui-Tei K et al., 2008, Nucleic Acids Res., April 2008;
36: 2136 - 2151, Naito al. Nucleic Acids Res., Jul 2005; 33: W589 - W591, Ui-Tei K etal.,
2004, Nucleic Acids Res. 2004 Feb 9;32(3):936-48 and Naito et al. Nucleic Acids Res. 2004
Jul 1;32 (Web Server issue):W124-9.

20 The method may comprise exposing the cell to an anti-VHZ antibody capable of
specifically binding to VHZ. Such an antibody may comprise any commercially available

anti-VHZ antibody, as set out above,

According to our methods, the cancer cell becomes non-cancerous or the invasive or
metastatic cancer cell becomes non-invasive or non-metastatic as a result of the manipulation.
25 The cancer may in particular comprise breast cancer. It may comprise invasive or metastatic

cancer such as Invasive Ductal Carcinoma (IDC).

As VHZ is associated with aggressiveness and invasiveness of 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 aggressiveness of the cancer assessed. A high level of VHZ amount, expression or

30  activity compared with a normal cell indicates an aggressive or invasive cancer, and a stronger



A VHZ related disease is defined as being "treated" if a condition associated with the disease is
significantly inhibited (Le., by 50% or more) relative to controls. The inhibition may be by at least 75%
relative to controls, such as by 90%, by 95% or 100% relative to controls. 10 The condition may
comprise ceWBrRIMEaEH, or it may comprise cell cycle time, cell numbeFCEfiFATGFANLT cell
invasiveness, etc. By the term "treatment” we mean f¢ also include prophylaxis or alleviation of cancer.
VHZ polypeptide represents a target for inhibition of its function for therapy, particularly in tumour cells
and other proliferative.cells. 15The term proliferatiye disorder is. u rein. 0
include any afsfloaﬁg}éefrtwgfalpevqﬂﬁ%qshgrg%r 5 I%gfrﬁwqéu{:ee Iacl:l(;%l/ic g(.)?ﬁnbglrrt?cu a’{;%%?éﬁﬂle@?’agt{\% i%%{sggftincludes
malignant ardessegepiastic dissrdetker@ie methods and compositions described here are especially
useful in relation to treatment or diagnosis of adenocarcinomas such as: small cell lung cancer, and
cancer of the kidnephadgprsaches strstiehda aelctemayviarysabiont berdpyredmsty Rl £ xeatglalit@se in
malignancies ATIGMIRY DS EPRIARIE NEAR ARHRARTLCNIOIK IBHKRIRIRS. (P RRAMASDYElomas.

sarcomas stcRA8 Fibrodarcoma, myXxosarcoma, liposarcoma, lymphahgioen eliosarcoma,
angiosa$contar exaotie ioSHE orhigedotisrisrovarcopiiededsrs eane s SHEOrARIEHSHigmiAvasive or
Iymphangiosd%r%ggm@e%yghgy'b%m@r_mesothelioma, leimyosarcoma, rhabdomyosarcoma, colon
carcinoma, ovarian cancer, prostate cancer, 25pancreatic cancer, breast cancer, squamous cell

carcinoma, basal CE'kﬁ?i?%él‘s?{é‘aadi‘é‘éja%[”?scééﬂ{‘e%@?ba‘ﬂ’ga&&ﬁ?eﬁd FACAAMEn §§J%@&‘%&H§zﬂlllﬂﬂé1

carcinoma, papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary

carcinoma, ioisreshegsigiltantinomitet 6to chyciAbnea ressardaliedeciesids NSt pleact

carcinoma sgMingma, SMBIYRRLEU BRI, SENIEabFa0se hyesucularjorneusivng eaktsioma, small
cell lung 30carcinoma, bladder carcinoma, %%thelial carcinoma, glipma, astrqcytoma, ependymoma,

WO, 200b/0 Besumditien men GamRst o8 LB Pl AL T R A BB S S o e Freuoma,

medulloblasiamae£ranionbansy@mawelisedendreg ok menangienen; melarama, deutroblastoma
and retinoblastoma. ne posglible aglfr?ach for therapy of such disorders is to express anti-sense

constructs diPSCIETIRIGRR PEWALETR

CINCEr. . . .
e0tid8< s described here, and administering them to tumour
5cells, to inhibit gene function and prevent the tumaqur cell from growing or progressing. Anti-sense
constructs may be HMXH@B*@@P@W&E&W%‘5?@%?%?%‘%Fﬁ%&?’ééﬁgﬁefﬁp§ proliferative cell.
Antisense coRstitigislylif wrlsekeieiRciAd sueh poRdAIeanslsucts complementary to the sense nucleic
acid or mRNA, are described in detail in US

15 The term proliferative disorder is used herein in a broad sense to include any disorder
that requires contro! of the cell eycle. In particular, a proliferative disorder includes malignant -
and pre-neoplastic disorders. The methods and compositions described here are especially
useful in relation to treatment or diagnosis of adenocarcinomas such as: small celi lung cancer,
and cancer of the kidney, uterus, prostrate, bladder, ovary, colon and breast. For example,

20  malignancies which may be treatable include acute and chronic leukemias, lymphomas,
myelomas, sarcomas such as Fibrosarcoma, myxosarcoma, liposarcoma,
lymphangioendotheliosarcoma, angiosarcoma, endotheliosarcoma, chondrosarcoma,
osteogenic sarcoma, chordoma, lymphangiosarcoma, synovioma, mesothelioma,
leimyosarcoma, rhabdomyosarcoma, colon carcinoma, ovarian cancer, prostate cancer,

25 g)ancreatic cancer, breast cancer, squamous cell carcinoma, basal cell carcinoma,
adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinomna, papiliary carcinoma,
papillary adenocarcinomas, cystadenocarcinoma, medullary carcinoma, bronchogenic
carcinoma, choriocarcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma seminoma,
embryonal carcinoma, cervical cancer, testicular tumour, fung carcinoma, small cell lung

30 carcinoma, bladder carcinoma, epithelial carcinoma, glioma, astrocytoma, ependymoma,



6,100,090 (Monia et at), and Neckers et at, 1992, Grit Rev Oncog 3(1-2):175-231, the 10teachings of
which document are specifically incorporated by reference. In a particular example, breast cancer
may be treated or prevented by reducing the amount, expression or activity of VHZ in whole or in part,
for example W KK Bapable of binding to and destroying VHZ mRNAPAESE3EEHE4R? provide for
an anti-VHZ agent which downregulates VHZ by RNA interference. The anti-VHZ agent may comprise
a Small 15 Interfering RNA (siRNA) or Short Hairpin RNA (shRNA). It may comprise a chimera RNAI,
such as a DU.SP%S PrS%-desig,n %hitmera &I}Ilé{'c(gatalogun%%m)l%%% {—|I(1)10Oc5r49%5-hRO%1 No%\éus Biologicals,
Littleton, Cof3P588™53 ,&Tan "?5’ RIntedetence {’ﬂﬁi&.) 1T e method of ‘poesT ltr:I;;)m%xgrlB{lonéll gene
silencing (P PGS amduggthiny, tihendirgicimiatrodaction, of doelikstamandd deRMAIEdORIBA) and has
emerged as a 20useful tool to knock out expression of specific genes in a variety of organisms. RNAI
is described by Fir@gt¢ pbssitad ke 32dk06d8:1d 898)ciOiverdnetisads:qfi 33 &iffi-aceskronsiranig include,

for example, introduction ansgene ar.virus, Generally, in PTGS. the transcript of t ilenced
gene is synt g%fs%d;aﬁﬂlf‘ gg{e{%%rggls gggéir%ou%% %edggﬁr&el |sX freeigf}cﬂ)? d‘gignrlg%él gl\alg{ﬁé%éuf%% TGS,
including RNAllare idstitigent; fonctiarmplermahidhtviviontesthivorlerosinierwelgrsianin the directory
“-/hottopicsr, in the "rnai" file. Suitable methods for RNAI in vitro are described herein. One such
method involves tharititseskiciiontafcs RMNANKsmsad iniehibiing it MALtGuentreodgisvitidicate that these
21-23 nucleotide dsRNAs can.induce PTGS. Methaods for designin ective si NASa(e described,
for example,p TN Ehe Kb \r/é]éggg#g%%éfn it %S%\%r.ksgﬂlc Sblfgél!}?gégrg g%gc% sgsé%%ort Hairpin 30 RNAs
(shRNAs) canmisecbeenpbaetty all be scpsrnotitie avid 2nuBkis.asiddseihedde daggdin US

2000/022983R 6] (SR04 AN ALemAtivebs doubie:anged (dsHRNA IS apowerful way of

interfering with géne expression in a range of grganisms that has recently been shown to be
succes$ful iﬁeﬁﬁgfﬁﬁ%%Wmaﬁﬁﬁwtmf@%@tﬁm?mpt@f%%@:70-75). Double stranded
RNA corresponding to the sequence of a VHZ polynucleotide can be introduced into or expressed in
500cytes and cells lofapedivdidatsamnpignbseasicmnesrony Wiraaied aarvignted bomdrsnetisds of

modulating HZ gene SxRissSion Ara<nonnAe,thase skillegkin e ad-and ipaidedenyinaatpegative

approaches. Thus, another approach is to use nonfunctional variants of VHZ polypeptide in this
i0

document theinés fetad desttrant HdenBh¥ g Yfesprotivat yeuanifg 5or A RN Bne
example of apeRrUMEHRNAlYASERNG] HE:NHZ is. T RURIIOTHED SySteine abAResiicnaR of (or

corresponding to) the an, ence. The Exa S eneration and yse of a C95S
Catiant o VHETHCRE T B B OSBHEEE Ao A T S UL 10 e
expression mash also e St Blatdckigy BbimtraRIEg peptigesmomdrail (100ideafeB Mihbviphibit gene

expression %it)qgqﬁgﬁaiﬁﬁgyiycggbqugqﬁg%gunds identified by 15the assays described here as
binding to or modu ating, Such as own-regulating, the amount,

_ RNA interference (RNAI) is a method of post transcriptional gene siiencing (PTGS)
induced by the direct introduction of double-stranded RNA (dsRNA) and has emerged as a
20 useful tool to knock out expression of specific genes in a variety of organisms. RNA1 is
described by Fire ef al., Nature 391:806-811 (1998). Other methods of PTGS are known and
include, for exaﬁple, 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, inciuding RNAi are described, for example, in the Ambion.com world

25  wide web site, in the directory “/hottopics/”, in the “rnai” file.

Suitabie methods for RNAI in vitro are described herein. One such method involves
the introduction of siRNA (smal} interfering RNA). Current models indicate that these 2{-23
nucleotide dsSRNAs can induce PTGS. Methods for designing effective siRNAs are described,
for example, in the Ambion web site described above. RNA precursors such as Short Hairpin

30 RNAs (shRNAs) can also be encoded by all or a part of the VHZ nucleic acid sequence.



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 aethatisigzarsdown-regulating a second signal which 20controRCVIHZ2esqeEsion, activity or
amount, and thereby alleviating the abnormal conditign. Suitable antibodies against VHZ
polypeptide as described herein may also be used aStherapeutic agents. An anti-V1Z antibody may
comprise a rabbit anti-V1Z antibody against VHZ. Furthermore, the anti-VVHZ antibody may comprise
any one or more ofHETRINRINGC W ke dattiARIRA AP AREHHLY 2 ARG TE TEBLr §9°8 -C 32281,
amino acidse3priasR kA Tahe 42 408nlsorRR06 S1denByAREH thdvir GIR2EcdsfaSpaminendeattle,

Washington, USA), rahhjt antj-hyman ti cata mper DS-PB-00676, RayBiotech

Inc, Norcross' &@ﬁ@fﬁ%@i@‘%ﬁ%@ﬁz%ﬁ%@f?%ﬁﬁ%‘ﬁégﬁ%‘rﬁ%r‘ggg‘r XW-7857, ProSci

IncorporatedoR eswayiGatifahnisegukiiad ofao ' H 2 mebionm ko tidel Zaabtbodyd(cathiogue exprisesdid560 and

D9840-66A, United_Stat lalogi - 30 chicken anti-human VHZ
30/ colIEC IR gfgg%ggt%fe_c&gg%%}ggﬁ% iMaRR O Lt

antibody (catalogue num d States Biological, Swampscott, Massachusetts, USA),
rabbit anti-human YHZ antibo at ue er AHP1142 AdB, Serotec, Oxford, United Kingdom),
rabbit anti-human éﬁfréﬁ?fgg‘gio%@%lﬂogﬂﬁfo &ﬁgésfwiﬁ%ﬁf&{l o gg?aﬁ%qgl]}éé lﬁlﬁg er
NB110-40452, MdvnduSiologicalst tdtticierfalarado TS Adnahicleenraath huimase VBIEZ antibody
(catalogue number NB 100-73328, i [ Solarada, USA). Alternatively, gene
therapy may né:tt)leorﬁagg?/%g %%_contr%):}!@%]\gﬁegﬁé%qegn%?? Bltr:odut(r:%%}h of 5\?HZ by theerglevgﬂ'% cells such as
breast cells Sxthersdbgbrastoneivainiphitien b limstientidne enevalngia vHZISRAR2 VErg8Hen of this
may bg @ngipgered, farexBiessiondmaderication siele chiveoraiipyikahy sk asiHiscissedcbelow. The

retroviral expression construct may then be isolated and introduced.into_a packaging cell transduced
with a retrovired BraslesvEety et FReRRtsheba e ar diar\AL Y SRRIMACEUE NSRSt hackaging
cell now proghspsatdintadicuscidial Pattigles santalaing the sequence of interest. These producer cells
may be administered to a subject for engineering cells in vivo and regulating expression of the VHZ

polypeptide in vivoyor QygrisyQfaens ssarynsen fduanies Ziddene: gy @nghether Molecular

Genetic-based Therapeutic Approaches, (and references cited thergjn) in Human, Molecular Genetics,
T Strachan ZicAusREEeh ! ETEATREBIBIChE CE?&%%’G’)% h?%&?f@pé’%d AHIE Be level of
VHZ isidecreasedis adaceidst telt muthdnporer inshidhiem bodinaiientregitagng meyabedargeted to,
or specific to, breast cells. The ef‘QﬁESi&” of VHZ magde ba ﬁkﬁ)ec'ficgl% ecreased Olrlltlé/rilili \%iseased

not s

breast cells fgﬁ‘%%&%"gé‘ifé’l\?vrh?ch are aﬁ%%pr%%%ﬁwgn ubstantial yr?r? othef non-diseased breast

cells. In theselinéihoesnedpréssitoncfif\WHIZ prlysetivst Sutisearieiguraduee bdrdtiveiseatis, i.e., cells

which are noaﬁong 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

20  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-

25 (42458, LS-A6806 and LS-A6803, LS-C32281, LifeSpan Inc, Seattle, Washington, USA),
rabbit anti-human 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),

30 chicken anti-human VHZ antibody (catalogue number D9840-66, United States Biological,
Swampscott, Massachusetts, UUSA), rabbit anti-human VHZ antibody (catalogue number
AHP1142, AdB Serotec, Oxford, United Kingdom), rabbit anti-human VHZ antibody



20breast cells. Thus, in such embodiments, the level of VHZ remains substantially the same or similar
in non-breast cells in the course of or following treatment. Breast cell specific reduction of VHZ
levels may be achieved by targeted administration, i.e., applying the treatment only to the breast cells
and not othewoeligy/ttosever, in other embodiments, down-regulation of VEIZSE2peeasiantin breast cells
(and not 25substantially in other cell or tissue types) is employed. Such methods may advantageously
make use of breast specific expression vectors, for Breast specific expression of for example siRNAs,
as described in further detail below. Breast-specific Expression of a Transgene (anti-VHZ siRNA)

Cancer genéegigpayy Praber S0 SR er v Rivlrarcdsdsiglstan. foaomdice Ut P %bside effects

in normal tisgyenJAHeING HANsAeNe-XRIessian-@ NIRlignaIt issMesueRIdIas e WQRton,
2009/022988PCT/SG2008/000294 45 use of specific regulatory elements including promoters based

on tumour bfa%‘brﬁfi?'rsgﬁé)specific promoters and inducible regulatory elements (Al). Promoters based
on Tumour Biology Certain genes are upregulated in breast cancer. The promoters of these g{enes can

be 5used to drive {MHEIRLEER cEvRe ShBAREITSN B SIRAMSEEIRE oRIRY B ERnBBIRLH PRI

defective rettqyirakvastersvixanplar b suehgenrsdnaludpithe veseuaitndgibishat peaieh factor
(VEGF), vascular,endothelial Qigwth factor rigﬁ_gtor-l VEGFR-lgﬁa,fd VEGFR-2, which. are known to

be upregulaf@dafing dast Caitel 1P LA BB YR R R HAP Y ??@fsglpgrbrhazr%’hlé%lélgﬁe is
selectively ugsgtilatadrivipbestaarsidomas: (48] 046 T e plastiirabek frévsmancaastinebingnthgrotein is
constitutively and. abundantly expressed in maligna ithelial,c J j , except
for Iow-IeveI){}eexlrsfr’ieé’iéféfli,[loar?(li:fnmgﬁﬁl r%%en?ﬁft ?Jé(gaé fggc%%tls%%‘@&,&%%%é%g%ﬁ%%é%g%%ﬂzi ﬂ%%glfeen found
to be upreguiatenindReastevandior colRAGH Z-hilkhkh meebaiihsaarkasipeasd Righnedieesf MUCL

compaygd tq,normal ReeASLHSSUES M ind St S qRecHSriRmaterf-lo hretale genesareLxpressed
specifically in breast tissues. Examples of such genes are
administered to a subject for engineering cells in vive and regulating expression of the VHZ

polypeptide in vive. 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}.

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

similar in non-breast cells in the course of or following treatment.

Breast cell specific reduction of VHZ levels may be achieved by targeted
administration, i.e., applying the treatment only to the breast cells and not other cells.
However, in other embodiments, down-regulation of VHZ expression in breast cells (and not

25  substantially in other cell or tissue types) is employed. Such methods may advantageously
make use of breast specific expression vectors, for breast specific expression of for example

siRNAs, as described in further detail below.

Breast-specific Expression of a Transgene (anti-VHZ siRNA)
Cancer gene therapy has to selectively target tumour tissues so as to reduce undesired

30 side effects in normal tissue. Targeting transgene expression to malignant tissues requires the



the human a-lactalbumin (ALA) and ovine 13-lactoglobulin (BLG). The promoters of such genes can
be used to drive the expression of transgenes in adenoviral vectors in a breast cancer cell-specific
manner (A8). Gene therapy for breast carcinoma may be approached by tailoring a virus with affinity to
this tissue, SEEP8/MHBRouse mammary tumour virus 20(MMTV). The gRicbR§@des5énsive long
terminal repeats (LTR) of this retrovirus can be used,as promoter for glucocorticoid-induced the
expression of a transgene (A9). Inducible Promoters Inducible promoters are used as mediators of
transient transgene expressiqn. Var'{ous stress genes are uprequlated in breg.sﬁ tum9urs upon
irradiation ofShEhIBTREIAFEHAIE SIFRERE amap1es 8}(3583%%59?8%“&%%5 arefeat shock protein
(HSP) (A10)spadfraphidroigreesid iadoea ige nexd (P Bleb)etAd (4.1 The promoters of these genes can
therefore be used to drive the tumour specific expression of a transgene in breast cancers that have
been subjected to ipragiaiienyatehemihsiaBys/bganscriptionally targeted gene therapy is usually

achieved by direct jntratumour 30injecti lication-d ti ixal I t
Containing the ranbgERE BT U0 A GOt e auB 10D T LRt eSS e
transgenie camed|sodv deliverestlpytint atprsivakifjectivgaas Bskripiei reorASleRigPbealiiic liposomes
(A14, A15). BREAGT, CANGER AGcoedinghiesbesmethors ARfsompositions Sesaierdase VHZ is

useful for 5diagnosing or treating breast cancer. Where this document refers to "cancer”, this should

be taken to ifstias EVRERsarenapgreediciabermvisfoe vdreetord (kHBd ) dnd é@f’fggﬁfaay be a

cancer assoggiar i ybaONe SXPIOSSIOR. YR hinmer MeaRdiatk-aseneeicaal hiisneapcey in

guestion displays an elevated level of expression or activity (or.both) of \VH compared to a
non-cancer €& B3 TIREPE S SERIET Y SPH Y oY ??géflaé?é?‘f’@ F Wféom%sgt‘}\’ér’%@gﬁ'%% uctdl carcinoma,

which hegins:imthe:dimiigeinthpronik dustssofutivelyraabibAntting typestoth itandarcimorpéthbégins in the

lobules where brea, 55?%58&@%&&‘%@ malignant tumor invades &%@[Pevh%ﬁ%% Jtdskngwn as
|nf|Itrat|ng or Invasive cancer. hen reast cancer sprea(f(sp

outside the breast, caﬁcer cells often are
found in the (yhpkhmodpspiritegctiebaird IBs dast feurskiodwl spreaylapadadisasiarpcer cells (AS5).

Human breast tamours express high levels of MUCI compared to normal breast tissues (A7).

Tissue Specific Promoters

I35 Certain genes are expressed specifically in breast tissues. Examples of such genes are
the human o-lactalbumin (ALA) and ovine B-lactoglobulin (BLG). The promoters of such
genes can be used to drive the expression of transgenes in adenoviral vectors in a breast
cancer cell-specific manner (A8). Gene therapy for breast carcinoma may be approached by
tailoring a virus with affinity to this tissue, such as the mouse mammary tumour virus

20 (MMTV). The glucorticoid-responsive long terminal repeats (LTR) of this retrovirus can be

used as promoter for glucocorticoid-induced the expression of a transgene (A9).

Inducible Promoters
Inducible promoters are used as mediators of transient transgene expression. Various
stress genes are upregulated in breast tumours upon irradiation or chemotherapeutic treatment.
25  Examples of such stress genes are heat shock protein (HSP) (A10) and multidrug resistance
gene-1 (MDR-1) (A11). The promoters of these genes can therefore be used to drive the
tumour specific expression of a transgene in breast cancers that have been subjected to

irradiation or chemotherapy.

Transcriptionally targeied gene therapy is usually achieved by direct intratumour

30 injection of a replication-defeciive adenoviral expression vector containing the transgene of



15the breast such as to other lymph nodes, the bones, liver, or lungs. The recognised stages of breast
cancer comprise: Stage 0: Very early breast cancer. This type of cancer has not spread within or
outside the breast. It is sometimes called DCIS, LCIS, or breast cancer in situ or non-invasive cancer.
Stage |: TheW@RAMHIRHS larger than about 1 inch in size and has not spfatiSSHEHEEY 20breast.
(also described as early breast cancer.) Stage 11 he presence of any of the following: the cancer
is no larger than 1 inch, but has spread to the lymph nodes under the arm, the cancer is between | and

2 inches. It may or may read to the lymph po under the arm: the . cancer is larger than 2
inches, but HHCTR A e e TR RGeS AP P oo e e L RS2
presence of dpiy oftipée foltahvingothe lgascaei 4afalfeidthan 2 inches and has spread to the lymph
nodes under the arm, the cancer also is spreading further to other lymph nodes; the cancer is larger
than 2 inchepranghasspread to the lymph nodes under the arm. WO
2009/022988PCT/SG2008/000294 47 Stage IlIB: The presence of any of the following: the cancer has
spread to tissues NASHOMHI B4 RSB RARORENNIRT tHRADE End e SEEMERTh the chest); the

cancer has sigaskiig: MiRhiagdeeitsr dhathestivalbalangthddieasthene, Siagrolld Bhe cancer
has spread to other parts of the body, most often the .bones, 5lungs, liver, ar brain Or, the tumor has
spread locallg"®! fﬁé@fﬁ%ﬂ&tﬁ%‘% Hodes itstad™ aé“fwee%%fdﬁ%g{.rg gleek%rgﬁgefbté% ganeer m?Pé%rﬁr% atory
Breast Cancemdaflasonatdryiticsdy cancexiseasiancBpthivery serots aggnessivd tigbeckbrenast

cancer. The bieastmay. agk o0 A0 (RS WRKP TRRLE MGV BB AUYGE oW I5r 01 VRS BR AR breast; or

the skin ma;}rfoqoule( wrin IS sometimes misdiagnosed as a 10simple infection. Recurrent Breast
Cancer: Redarrentdisegsestheans that the cancer has come back (recurred) after it has been treated.
It may come back in the breast, in the soft tissues of the chest (the chest wall), or in another part of the
body. Bieast Canc@hére sitel se RIS ygasl df®tSast cancer. The most common is ductal carcinoma, which

begins in the lining of the milk ducts of the breast. Another type, lobular carcinoma, begins in
the lobules where breast milk is produced. If a malignant tumor invades nearby tissue, it is
known as infiltrating or invasive cancer. When breast cancer spreads outside the breast, cancer
cells often are found in the lymph nodes under the arm. Breast cancer cells may spread beyond

15 the breast such as to other lymph nodes, the bones, liver, or lungs.
The recognised stages of breast cancer comprise:

Stage 0: Very early breast cancer. This type of cancer has not spread within or outside

the breast. It is sometimes called DCIS, LCIS, or breast cancer in situ or non-invasive cancer.

Stage I: The cancer is no larger than about 1 inch in size and has not spread outside the

20 breast. {also described as early breast cancer.)

Stage 1I: The presence of any of the following: the cancer is no larger than | inch, but
has spread to the lymph nodes under the arm; the cancer is between 1 and 2 inches. It may or
may not have spread to the lymph nodes under the arm; the cancer is larger than 2 inches, but

has not spread to the lymph nodes under the arm.

25 Stage 11T and Stage [1IA: The presence of any of the following: the cancer is smaller
than 2 inches and has spread to the lymph nodes under the arm, the cancer also is spreading
further to other lymph nodes; the cancer is larger than 2 inches and has spread to the lymph

nodes under the arm.



15Many breast cancers being found are very early cancers known as breast cancer in situ or
noninvasive cancer. Most of these cancers are found by mammography. These very early cell
changes may become invasive breast cancer. Two types of breast cancer in situ include the following:
DCIS (ductaivenzeiniorazssn situ), which means that abnormal cells are foURfaT G0/ lining of a
milk duct of the breast. The abnormal cells have not spread outside the duct. They have not spread
within the breast, beyond the breast, to the lymph nodes under the arm, or to other parts of the body.

There are several types of DCIS. If not removed, some types may change over time.and become
invasive cancers. SHERIMRYHEPEF 5B 5@’1\9&%&8&%&%. é‘g?%r?%ﬁ?netg%gﬂleea hfraductal
carcinoma.) (b beakSt (iakdnll ahesarcaflpmelidisitte vibichdnsansbias abthorrhedtiahis caacéobag in the
iining of a mé{%é%&%’éﬁ%%}%ﬁ%usg %n%fé?eg?m“%%fgg&%%@%&ﬂ%&%%@reaﬂ cancer at this noninvasive

stage, it is aWarning of Increased ris g Invasive cancer. LCIS is sometimes found

when a biopsy is dgne for another lump or unysual change that is found op am ogram. Patients
with LCIS have a Zoéaﬁgi\é%f}@n%’fggrggﬁwg? p}ﬁ@ﬂb@rre’éasgsc%gl%gr% Png%‘dgﬂ%eor%}ne%aﬂgg &Ij%?ig the next 25
years. WO RORS/022988Reih/ SGZROBA60RSAw8ad loddibroc icificatiodd areverdesrmidg fecks of
calcium that cap't be felt, byt can be seen on a mammogram. They are formed by rapidly dividing cells.
When they are %ﬁg?@éﬁﬁﬂﬂgﬂ%’ @rea of the breast, this could be an early sign of breast cancer in situ.

About half of the breast cancers, found by m ography, appear as clusters of microcalcifications. The
other half 5appear|i§§W&%glﬁﬁ%s&&er'%ﬁ%}agﬁ% t%%geﬁ%agagrrlﬁgyr S’L%teéeﬂ é%?]?&%’ction with
any known mgihasaf giggfisimofichneasTtancerstinelubing détedtifeglofanutdiersmaeihadersboth of

the known biegs! CARCel aenes RRCA AUARREMLRGHRINE N oL maddilaRhediangsis may be

10 carried out y detection of Her2 expression, fof example by use of anti-Her2 antibody. Treatment
anwniﬁeatﬁirenks ifdediremst cancer may consist of any one or more of the following: Surgery,
radiation therapy, chemotherapy, high-dose chemotherapy, hormonal therapy and immunotherapy.
Accordingly, any oRiretreainesst GattrodRadencribdischuraenpythe Semnaechbasopias B#sk one or more

of the precefing KRR ARBS: B AN A ANY RIS ALMRIR il fallpeim etRial thryapies

known to beeffective tor treatment or alleviatioh of cancer may be used. Nonspecific
|mmun0m0cﬂh%|ﬁ@l%‘§@ﬁf{3\’&“), or in another part of the bOdy

Breast Cancer in situ - DCIS and LCIS

15 Many breast cancers being found are very early cancers known as breast cancer in situ
or noninvasive cancer. Most of these cancers are found by mammography. These very early
cell changes may become invasive breast cancer. Two types of breast cancer in situ include

the following:

DCIS (ductal carcinoma in situ), which means that abnormal cells are found only in
20 the lining of a milk duct of the breast. The abnormal cells have not spread outside the duct.
They have not spread within the breast, beyond the breast, to the lymph nodes under the arm,
or to other parts of the body. There are several types of DCIS. If not removed, some types may
change over time and become invasive cancers. Some may never become invasive cancers.

(DCIS 1s sometimes called intraductal carcinoma.)

25 LCIS (lobular carcinoma in situ), which means that abnormal cells are found in the
lining of a milk lobule. Although LCIS is not considered to be actual breast cancer at this
noninvasive stage, it is a warning sign of increased risk of developing invasive cancer. LCIS is
sometimes found when a biopsy is done for another lump or unusual change that is found on a
mammogram. Patients with LCIS have a 25 percent chance of developing breast cancer in

30  either breast during the next 25 years.



Nonspecific immunomodulating agents are substances that stimulate or indirectly 20 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 nonspecific immunomodulating
agents used¥i® 8t f8atment are bacillus Calmette-Guerin (BCG) and’fel/afméBiéoehe anti-vHZ
agents described here may be used in conjunction wjith any of such nonspecific imrnunomodulating
agents. 25Biological Response Modifiers Some antibodies, cytokines, and other immune system

substances can be]\!iroduac_fgaitg1 in .thI% Iaboratorl)é%ié %}L’%%Si% g?a &eHEﬁ%t@a%Qt?Jﬁﬁsﬁﬁ% g?rll&%g are often

. . MICEQC Calo
called biological response modi |ersa(§§%)g. e Interaction betweerni the body's immune
defenses andncameemeedisrio Beysirediverk oy espity diadiogydlabiibgrdifighrarugiesdse -BRMs

30include ‘”E%Be&?ﬁ%é%&@%@%ﬁ%@%@éﬁ%@rﬂwMV&M@QQIRMMQQH*@&]@%MO _
2009/022988PCT/SG2008/000294 49 vaccinés. The anti-VHZ agents described here may be used in

conjunction wittseanipBRdG b mpTRRRFTHE spRsits eshlbaiferef mitprIsHic e The otheralt are three
major types gfdaiertergRssinterferon alpha, interferon beta, and Sinterferon gamma; interferon alpha is
the type most widely used in cancer treatment. Interferons can improve the way a cancer patient's
immune system acb:i%g,gy}sst cancer cells. In addition, interferons may act directly on cancer cells by
slowing their growth or promoting their development into cells with more normal beh vi?r. Some

interferons may al<3'StHABNSEE NREEAMS My UssAdTHHARRIHER SL B AR S fle system's
anticancer 1@fyRekiRf breabitRmRi-Mblddgessscascobadiherss masither usedinefanjlmotion with any of

B Moo i3 DS R Mt AR B R A ARV A SR SR DRGSR In the
10 carried out by detection of Her2 expression, for example by use of anti-Her? antibody.

Treatment

Known treatments for breast cancer may consist of any one or more of the following:
Surgery, radiation therapy, chemotherapy, high-dose chemotherapy, hormonal therapy and
immunotherapy. Accordingly, any of the treatment methods described here may be combined
15 with any one or more of the preceding known therapies. In addition, any one or more of the
following general therapies known to be effective for treatment or alleviation of cancer may

be used.

Nonspecific Inmunomodulating Agents

Nonspecific immunomodulating agents are substances that stimulate or indirectly
20  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
nonspecific 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.

25 Biological Response Modifiers
Some antibodies, cytokines, and other immune system substances can be produced in
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

30 inciude interferons, interleukins, colony-stimulating factors, monoclonal antibodies, and



15interleukins have been identified; interleukin-2 (IL-2 or aldesleukin) has been the most widely
studied in cancer treatment. 1L-2 stimulates the growth and activity of many immune cells, such as
lymphocytes, that can destroy cancer cells. The anti-VHZ agents described here may be used in
conjunction WighZe\P&R88ich interleukins. 20Colony-Stimulating Factors (ESEXyz008/g8t8hy-stimulating
factors (CSFs) (sometimes called hematopoietic groygh factors) 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 blogd cells ne marrow is critical to the body's immune system becauseg it is the
source of allBiSSF kel B4k %Igg(?ﬁ&ré%%ﬁ% eg;]&be% méég'f:u(ssegrbnrﬁ?ﬁ] ustﬁgr}rl] ng(grllgfnaél e(é%sseuﬁwﬁe number
of white bloddobedisatineeimpereduddimgs the risk of infection in patients receiving chemotherapy. G-CSF
and GM-CSF can also stimulate the production of stem cells in preparation for stem cell or bone
marrow transplantgyferiyeparetin can increase the number of red blood cells and reduce the need for

red blood cell transfusions in patients receiving chemotherapy; and. 300prelveki uce the need
for platelet transfujglﬁrg ﬁ]rep%{%n?sa %c%ﬁﬁ%% éﬁ%ﬂ%ﬁ?&aﬁf ré{%] fb%&(@fg/ggﬁ %I' SC{§§2(%08/000294
50 The antir{(ein ggonts; dusdrbecinbrasrimytine nwsd Widshnjsed tio paes BeAFBFEUch
colony-stimulating factors. Monoclonal Antibodies (MOABSs) Herceptin is used to treat metastatic
breast cancer in padtienfsrovisitdn ihgns thaligragucesheexpasstnmmuniseofy stpnoteagaltet dalER -2.
(Approximately 25 percent of breast cancer tumors produce e t =2),.In particular
embodiment f:}i[ 'gnrﬁ%?%%%]é o %rgé?lrﬁgﬁl%yd%cgcgrﬁé h%lggar%ca% ﬁég%?ég In cO nﬁﬁ)%% a%%ﬁn%i\]/%vﬁﬁ
administratiproofaing- HerXiavtibprynforeselis prith Frereapimald ehaviasivriba it Heemeaay also The

anti-VHZ aggiis Aesiibedibere dayRenseshinsaniuiciian withanmetsuch i ameangional
antibodies. Her2/Neu The HER-2/neu (erbB-2) gene product is a 185-kDA transmembrane receptor

tyrosinéo function.

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

interferons.

Interleukins (IL)

Like interferons, interleukins are cyiokines that occur naturally in the body. Many
15 imterleukins have been identified; interleukin—2 (1L.-2 or aldesleukin) has been the most
widely studied in cancer treatment. IL-2 stimulates the growth and activity of many immune

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.

20 Colony-Stimulating Factors (CSEs)
Colony-stimulating factors (CSFs) (sometimes called hematopoietic growth factors)
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 biood cells.

25 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
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

30 Oprelvekin can reduce the need for platelet transfusions in patients receiving chemotherapy.



kinase that belongs to the family of receptors for epidermal growth factor. It is described in  some
detail in Reese, D. M., et al., Stem Cells, 15, 1-8 (1997) which is incorporated herein by 15reference.
Recently, enormous attention has been given to the importance of HER-2/neu in breast cancer.
HER-2/neu igoversamessed in 20-30% of human breast cancers and th&digieagsd®@rptession has
been associated with poor prognosis. The discovery_qf this has led to the development of
HERCEPTIN, an antibody to HER-2/neu, which in te5 Sts has been found to 20lengthen remission time
in metastatic breast cancer. HER-2/neu is a cell-surface receptor that transmits ow h s nals to the
cell nucleus. HERCEPHIN WA ISRURGH 8% Sigh Bfs %V%Bﬁ?@ﬁtwtﬁ ithg'ys I|ferat|on of
cells mediategidny SinfRriogLrbttER-2/neu positive breast cancer. Overexpression of HER 2/neu has
also been found in a portion of ovarian cancers, 25gastric cancers, endometrial cancers, salivary
cancers, pancreatigeanggrs/ g;@@@@@g@g@@s)colorectal cancers, and non-small-cell lung cancers.

The other cancers assomated Wla“l overe Eessu) of HER 2- neu atre o&?ptla I[!izotret?trflble &Nith
HERCEPTIN.  ACCHRARdR S0 NMiEH a&faé‘lcré Way BB etaction o

FEombine
over-expressiepsobhionRtinan pmimduﬁ!led_}kéﬁﬂée(mmmﬂimds of peatmicridestibatthere may

30include administration of Herce idyal [ a y..amount WO
2009/02298 188 ‘6686/’668%‘55%‘?{0@;%%35 i E{t/‘?ﬁzf?’&t Vé\)/rg tﬁdegr%%%e %{r@o%/‘%%b\ggc%ﬁbmatlon of
VHZ nucleictaelthont \iesZrivoty berptiviey; bogeetan mmbaw%@mm@rzdanﬁ@aavom #i8dsdvide a

combination,qfiakarl: Wik ARTHORMISASHEE Wil R ARterzantbody. In some embodiments, the
anti-Her2 antibody comprises Herceptin. 5 SCREENING FOR ANTI-VHZ AGENTS Identifting VHZ

Modulators, Adonisis A ARIaQaNIt s AIAGRITRLS JRBHIS AN SR BnleGHest gy be used to

specifically inhibit anti-VHZ agents. therefore dlsclose VHZ antagonists and small
molecul® VHZoinsibherenaodiest as

Her2/Neu
The HER-2/neu (erbB-2) gene product is a 185-kDA transmembrane receptor tyrosine

kinase that belongs to the family of receptors for epidermal growth factor. It is described in
some detail in Reese, D. M., et al., Stem Cells, 15, 1-8 (1997) which is incorporated herein by

15 reference.

Recently, enormous attention has been given to the importance of HER-2/neu in breast
cancer. HER-2/neu is overexpressed in 20-30% of human breast cancers and the increased
expression has been associated with poor prognosis. The discovery of this has led to the
development of HERCEPTIN, an antibody to HER-2/neu, which in tests has been found to

20 lengthen remission time in metastatic breast cancer. HER-2/neu is a cell-surface receptor that
transmits growth signals to the cell nucleus. HERCEPTIN appears to block these signals
thereby apparently inhibiting proliferation of cells mediated by HER-2/neu in HER-2/neu

positive breast cancer.

Overexpression of HER-2/neu has also been found in a portion of ovarian cancers,
25  gastric cancers, endometrial cancers, salivary cancers, pancreatic cancers, prostate cancers,
colorectal cancers, and non-small-cell fung cancers. The other cancers associated with

overexpression of HER-2-neu are potentially treatable with HERCEPTIN.

Accordingly, our methods of diagnosis may be combined with detection of over-
expression of Her2 in an individual. Likewise, the methods of treatment described here may

30  include administration of Herceptin to an individual, in addition to decreasing activity, amount



10 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 VEIZ polypeptide. Such a compound may be used
in the metho#le astd/ewrspositions described here for treating or preventinB(gaFewessardtularly breast
cancer. 15VHZ may therefore be used to assess theSIPinding of small molecule substrates and ligands
in, for example, cells, cell-free preparations, chemical libraries, and natural product mixtures. These

substrates and ligands ma}be natural s bstratelﬁ and Ié%?ands or #e S ructur.gl orJ tional
: ' ). FU

mimetics. SEBEBIRGEATEYRY FEuNVE R BrLIEIRY NG ARTIBET LS EALBIEF'S 1195Y) " Edtthermore,
screens maydlgpeptids)cigatierndentify iadibls Wdnidboa0irfluehoepthel depressiontafii Zn anparticular in
e e e S TR R B S TR s an s Tng e efect o
. ying VHZ activity in
the presencentibadyandigateshibieepte. and optionally in the absence of the candidate molecule, or in
the presence of a molecule known to inhibit or activate a VHZ activity. 25We have demonstrated that
expressfon siERkisinaseasec-WlFeasesancer cells; accordingly, control of VHZ expression may be
employed to treat breast cancer and other cancers. Therefore, it is desirous to find compounds and
drugs which stimuladentifeexprés diod:deidrorAgsiitty etdAHzagseighich can inhibit the function of this
protein. In general %}ﬁ&@%@p@ﬁi&ﬂ@ﬂiﬁﬁﬁmwﬂﬁ 8k theaapapéiamadrapbyRELL Pdrposes
for any known cancer, 30in particular, breast cancer. WO 2009(022988PCVSG20081000294 52
By "down-re’@iﬁléﬁé‘i‘?"@@%ﬁ%ﬂ‘é'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 abBirstieigfirie Srstneey \Hehretsenis chtiasal o gswn YEquEHGHBhERIGor any
other agiivity) achigyed by ihe srpdidatenmplaaemaybemal MeslchodoyuskasahlerstRo, at
least 30%, at least 40%, at least 50%, at least 60%, at least 70%, at lea t80%,.§t least 90% dor more
compared tSHRGTPTG Wﬁ%l%e?fa?&‘ﬁ‘é}ﬂﬁ)%%ﬂéféﬂééﬁﬁg%?ym@% Eﬁggfepf’-ﬂ‘é eehie s a
candidate melgpmilessuiiabledarsae asarpraisdganisiomoneantiitly i6HEApalyigepfidediisihg by 10% more
the binding or other activity. The term "compound” refers.io a chemical ¢ turally occurrin
or 10synthe§f’srgﬁ3?§§8ha¥isea %Igzg%a r%tg%ﬁr%arﬁfﬂ%ocnd e g.(ff?,’ ﬁ%sg r&%@%@%ﬁ%%%% %%%1-peptide, or )
organic moleoule)iiog canextctisnade bromi biotsyical materials such as bacteria, plants, fungi, or
animal (particularly mammalian) cells or tissues, or even an inorganic element or molecule. The
compound may bevaHzantdpalstefore be used to assess the binding of small molecule substrates and

Jigands in, for example, cells, cell-free preparations, chemical libraries, and natural product
mixtures. These substrates and ligands may be natural substrates and ligands or may be
structural or functional mimetics. See Coligan et al., Current Protocols in Immunology
1{2):Chapter 5 (1991). Furthermore, screens may be conducted to identify factors which

20  influence the expression of VHZ, in particular in breast cells.

In general, the assays for agonists and antagonists rely on determining the effect of
candidate molecules on one or more activities of VHZ. An assay may involve assaying VHZ
activity in the presence of a candidate molecule, and optionally in the absence of the candidate

molecule, or in the presence of a moiecule known to inhibit or activate a VHZ activity.

25 We have demonstrated that expression of VHZ is increased in breast cancer cells;
accordingly, control of VHZ expression may be employed to treat breast 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,

30  in particular, breast cancer.



Examples of potential antagonists of VHZ include antibodies, small molecules, 15nucleotides and their
analogues, including purines and purine analogues, oligonucleotides or proteins which are closely
related to a binding partner of VHZ, e.g., a fragment of the binding partner, or small molecules which
bind to the WZ 28eA{88tide but do not elicit a response, so that the activit/ B8N EYptide is
prevented, etc. Screening Kits 20The materials necessary for such screening to be conducted may be
packaged into a screening Kkit. Such a screening kit is useful for identifying agonists, antagonists,

ligands, receptors, supstrates, enzymes, etc. for VHZ polypeptides of ¢ ounds which decrease or
enhance the produ ioﬁ"&r\'fﬁ%f;fﬁé‘ s&e B ekai?%nggactgr%%ngg:o afgae %%%%9%%%%55?%8?@
25recombinaiit eely éxpoessinpactiviHPhpolyheptilediog (s baimadtiooy, torviidato alypeptidie afthe

screening kit may ¢ ise a library. T. I [ Y & ' o ]
com ponents,mr%}«?:\a?ae%1 e(c)?f’%%{ scree Fﬁ%lga%-{lg gé%?i %g)gl %ﬂt%l gv%/hgjl'gh%ei%?geé i\%r%&%%%%t%{p%?r% Iggggfnprise

instructions fegwision of birdingEarinuviatsanzafisio askiprediblethoviredicaie B BRUSRRIng VHZ

expression gt 30{he,nueleic acid le veh:SHab.litsonay: (ANREsE & RANSHiRr ARRfigaion el¥HZ, or a
pair of primers for amplification. The Srimer or primers may be chosen from any suitable sequence,

WO 2009/07888ableasiSesond A G- F5F EXBRITE 19 BBIGIGE ¥ RBICA £ L 2GRN Sthods of
identifying pripa&1:s @@ UREEE 358 WRIdsORWhin: thentidardiblesidledpisestn willdbamble to design

such primers with ease. The kits may compyise a.nuclei id probe.for. VHZ expression, as described
in this docu,ﬁfgﬁ@‘flﬁ@&ﬂg@rﬂ@@%@& at%:ng Wased r?’é’em%%%%%gﬁ‘é 1141, o aff‘lroarﬁzsglvg%sign
Rational design of candidate compounds likely to be able to interact with VHZ may be based upon

structural studies ofth& bl EemRE O a SEETs f A AT AR PR A IR Bé BT mining which

sites infgractyitie spenificathen prelginalismacphysicalisiidgiuectidteriinptiotin eogn-pepage, or
crystallography or two-dir‘%ﬁnsional NMR te?cehgg%%lsdlghe e W£'|| 1%%%)49&9 lé{'ganc as tgugvhich

amino acid r& %‘é?%‘?ﬁ‘i‘ ol IS EEHIRE regions. 4 JEtaIé escription gfab?o&:[%lﬁ strictural

determinatiour, mab(g?.anmmamab&rﬁstS(QW@)@r@MMe@%Mf@ﬂ@h@pﬁ@h@@wﬂ@%s& New
York. POIype{@%’c%:%ﬂ)%ﬂM?W& antibody.

Examples of potential antagonists of VHZ include antibodies, small molecules,
15  nucieotides and their analogues, including purines and purine analogues, oligonucleotides or
proteins which are closely related to a binding partner of VHZ, e.g., a fragment of the binding
partner, or small molecules which bifid to the VHZ polypeptide but do not elicit a response, so

that the activity of the polypeptide is prevented, ete.

Screening Kiis

20 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,
substrates, enzymes, etc. for VHZ polypeptides or compounds which decrease or enhance the
production of VHZ. The screening kit may comprise: (a) a VHZ polypeptide; (b) a

25  recombinant cell expressing a VHZ polypeptide; or (¢) 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.

Screening kits may also be provided which are capable of detecting VHZ expression at
30 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,



Modulators and antagonists of VHZ activity or expression may be identified by any 15 means known in
the art. In their simplest form, the assays may simply comprise the steps of mixing a candidate
compound with a solution containing a VHZ polypeptide to form a mixture, measuring activity of VHZ
polypeptide WQReMMixei®e, and comparing the activity of the mixture to a Btariefa#ef320#3#thermore,
molecules may be identified by their binding to VHZ .in an assay which detects binding between VHZ
and the putative molecule. One type of assay for fdentifying substances that bind to a VHZ

polypeptide described here involyes contacting the VHZ pol tide, which is immobilised on.a solid
support, with% REMMSHBBHeE LR Gie gfgn%%g%rﬁpﬁ%ﬁ%wgtﬁgfnaeﬁ?ﬁglrletrc})c\?vshaal{f Seent the

VHZ 25polypeptidenahiniarest andskdkdigatesubl tangds din daograciciophierc A lve thatise [ herdteandidate
substance may be immobilised.and the VH; epti s setoutindhis document nonpjmmobilised.
The binding n&f}gfhcgrélﬁggﬁgnngg Féctﬁcéi({ﬁﬁ(%%o?ypep |§gpé%agr§%e’ translélent,é reversible or permanent. The
substance nidty ndateotbetipudiyepticieissitngractiarsl i wisich is lower than 30the Kd value for binding
to control polypeptides (e.g., polypeptides known to not be involved WO
2009/022988PCT/R&@aBIM0RZ94 54 in cancer growth or progression). The Kd value of the
substance may be 2 fold less; thary the J5d valye Jor Hoging, o 6ealRBAASELIRA PHPMAS BdKd value
100 fold less or a é&ﬁ%%!)d%‘ ess ?Isafw that&tig binding tc% the control polypeptide. In a@ample

assay methdaseAangr rpeivisk pudicnedyhs anpleipiirbares Ale X He SobrPaRtidadans SaepRat®s. Typically

this may be aghigyed bygxpessine-the WZspalureptideRsidds R k-filsiampeeirindn bacteria, yeast or
higher eukaryotic (_:eII_‘Tines and purifying the GST- VHZ fusion rote'i%{om crude rﬂ]llextralﬁts using
glutathione-4grBdBalERE SRy SRGBBREERRY Po8Y- 8}‘?836%63\:! -4%5?%&‘5%? ¥, Binding of the

candidate sybsianceu e uisaahcBaTifoaton psatels fsnamikmihilisedpotypeptidermay be
determined in th sence of 10 the VHZ pol tide. The binding of.the candi ybsiange to the
immobilised %ﬁf“*ﬁ%&%ﬂ&% 390’( 1S De tgégﬁ%ﬁg&aﬁ 8 f%’ee%f"z}égg?/%ﬂs %%%ﬁn% 5}2 art %s a
GST pulldowhraesa:biging:tipéc dnaittane Substaoe ¥l be immobilised and the VHZ polypeptide
non-immobilised. It is also possible to perform this type of assay using different affinity purification

15systems for immpkilisipgde meabiba sapmponents, for example Ni-NTA agarose and histidine- tagged

components. Modulators and antagonists of VHZ activity or expression may be identified by any

15  means known in the art.

In their simplest form, the assays may simply comprise the steps of mixing a candidate
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.

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

detects binding between VHZ and the putative molecule.

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
25 polypeptide of interest and candidate substance bind to each other. Aliernatively, the
candidate substance may be immobilised and the VHZ polypeptide as set out in this document

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

30  the Kd value for binding to control polypeptides (e.g., polypeptides known to not be involved



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 20conjugate). Alternatively, binding may be
determined BYCiA#9EIBYical detection techniques. For example, the reabb& AN EYN be Western
blotted and the blot probed with an antibody that det pts the non-immobilised component. ELISA
techniques may also be used. Candidate substances are typically added to a final concentration

of from 1 to 1000 nrnol/ml, such as from Itg 100 nmol/ml. In the case of anti ies, the fi
concentratioft 55EE8 (?ngﬁgf%ﬁ?%é%g %%6’ a&g‘i‘in%nﬁtgﬁ(szﬁbgtg?%% &et%%%%%séﬁrﬁ : W |
Modulators &htivahdafyobistingf v kB mehpdiseieldenilied bidetdetin@rfidddéasionadidiHiitig between

VHZ and an to Which.this polypeplige lpg}qgg --odulation of any activity consequential on
such binding?(ooﬁri ?é%gﬂs%‘. w 20109/0%2988PCT/OS 2 %600294 55 Cell Based Assays A cell

based assay may simply test,binding of a candi compound wherein adher e to Iis bearing
the VHZ polypepti 8?5 g’@@g{g&%@’%ﬁgﬁ’ﬁé ’o‘?’g?a%kljelp&?&%ﬁﬁ%r%aﬁ)eecﬁ?%%fggﬁg _v(\ant the candidate
compouhd oasingarpsessaadsnVoviaycbinpettionasliihvadhaseiadssomBstvatZ polyenhés afifese assays

may test whellgrhe ¢ %%%ﬂﬂ?&%%gtp&g%%ﬂ@@ ausigpahoeneraird.y RiRging Wdes YHZ

polypeptide, using detection systems appropriate to the cells bearing the polyi%e&tldes at their
surfaces. InbitoFuststrapeikin droarereerfeth Ry Eastnyeng 8 iR pes 8RR o BERALWHHYBTst and the

effect on actjyation bioiae @Rt loY. Sherbressaceidheir@sandinatacnimpomnetisebseived Another
method of screening compounds utilises eukaryotic or prokgryotic hc;(?t cells w jc%gr‘;%stabl
u

transformedRith FSdHBRTRTPISIAGIE IHRRRR LSt RS RRY WIRSPAN Po FEHTBBGR d&! ﬁeg%?lé?either in
viable op fixadfamy gaphptmretifonsidingaihindidiipa et assay shSeemisiised¢EAt at (1989)

Science 246:243-247: and Qwicki et at (1990).15Proc. Nat'| Acad. Sci. USA 87:40 éA011, which
describe seﬁﬁ{yyg%g?ﬁ%@’s%g)n e é%t{egé%m?gﬁgésp% gé’s_a%%’f)gﬂﬁvfé? g]ss%y%]%aa}%apgalr&f:ularlyuseful,
where the cefidléxpnessingAbetibhargenfidern sobatetsanardataoreb bistdeudahedth a labelled

antibody kn%v(\{ ég %?edngqx%iﬁgégpeptidc, such as 1251-antibody, and a test sample such as a
candidate c m% whose

It is also possible to perform this type of assay using different affinity purification
15 systems for immobilising one of the components, for example Ni-NTA agarose and histidine-

tagged components.

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
Jabeled (with for example, a radicactive label, an epitope tag or an enzyme-antibody

20 conjugate). Alternatively, binding may be determined by immunological detection techniques.
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

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

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.



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 W@y EHE28umerous techniques can be used to separate bBGAGFIAY HEEHinding
25partners to assess the degree of binding. This seggration step could typically involve a procedure
such as adhesion to filters followed by washing, adhesion to plastic following by washing, or
centrifugation of thé gle# mcfe;gbranes. The assays may involve exposing a candidate molecule to
a cell, such as a bre4st é&if f]‘g&ygssaying expression of VETZ by any suitable means. Molecules
which down-regulatectiico3@dxsser sien Bfmykl Zeih bndnastaypsndwiptb conitiomslyeiogen for further

study, and %@;&%ce%%%@ﬁé%ﬁﬁéﬁ%@@&ﬁ%ﬁéﬂ@@@%é@c@é&9; i donrsegdaigdayaression.

Such drugs may be usefully employed to treat or prevent breast cancer. cDNA encoding VHZ protein
and antibodiaditerthieepioniaind ity heseidasp RPEBFHgU R HsHPY F1UETECHEPFIE IRk added
compoundsigh:thedarasiigtion of VHZ 5 mRNA and protein in cells. For example, an ELISA may be
constructed for measuring secreted or cell associated levels of VHZ polypeptide using monoclonal and

polyclonal antibodigs fystandad MElRds I ABe A AN inGaR besued ioulagover agents

which may inhibit or enhance the production of VHZ protein (also called antagonist or agonist,

respectively§eneraied iR BIpdinarintiaibd 4 eny BrRtise, 8808 CaREIY HSIHBH RBIOPDREHA LSifY Screening
assays are welliHRaarsiestHidee A thoHGlivitt ASsRys S Seya i drieat petkidiomayantagenists

typically involve detecting modulation of any activity of VHZ, i tkk?npresen e, optionally together with
detection of HIFSERARAGA %i@ﬁ%ﬁ%gﬁsﬁ%@%ﬁ tl:vé"ﬁiafbg)fet e%?é’@bslte%ﬁggg & %%ﬁ’ltgﬁ%etect
specifi¢thiol egndadaactivitipsuall ViHBsesueh as phosphatase 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 nugigigaGid@beeding:tampebmppniide waliscelkarganalterokirgcticdiostReliimaterial
comprising s Qhﬁ with a candidate modulator. The relevant activity of VHZ (such.as phgsphatase
activity, as dgié‘(‘f 6&%3‘5&?95&8 Orﬁ%‘ff%"éﬁ SESRBY S a‘%l%ﬂf% ther {ﬁFéS% %%ﬁ%aego?(}fhe candidate
modulator hesraayeffestich cells, either in viable or fixed form, can be used for standard binding-
partner assays. See also Parce et al. (1989) Science 246:243-247; and Owicki ef al. (1990)
15 Proc. Nat’l Acad. Sci. USA 87:4007-4011, which describe sensitive methods to detect cellular

responses.

Competitive assays are particularly useful, where the cells expressing the library of
compounds are contacted or incubated with a labelled antibody known to bind to a VHZ
polypeptide, such as *’I-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 breast cell,
and assaying expression of VHZ by any suitable means. Molecules which down-regulate the

30 expression of VHZ in such assays may be optionally chosen for further study. and used as



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 25such as p-nitrophenyl
phosphate, Bitaghesligpepesotides containing phospho-tyrosine and phosph8GhfeEaiifd ¥éXitiues. The
assays may be performed in the presence or absengg of a candidate modulator and the appropriate
activity detected to detect modulation of VHZ activity and hence identification of a candidate modulator

and/or antagonist of VHZ. Promoter binding assays to detect candidat rg%dulators which bind to
and/or affe SdeaRdEspiitn ‘0L e SpPEsSiBh é&kﬁ%@%ﬁ 5 B%C@Qé’o?‘??i??” &R ulators may
then be chogehdaritikhienstedy, or isolated for use. Details of such screening procedures are well
WO 2009/022988PCT/SG2008/000294 57 known in the art, and are for example described in,

Handbook of Drug Bsigeningiditer bysnamakrisiinadteathalbpirabbawsthisB bE essansies (2001,
New York, NY, Marcel Dekker, ISBN 0-8247-0562-9). The scre%ningt meth ds.de%%r{lffﬁg here may

employ in viwgggﬁy%ﬁsﬁfmﬂdﬁt‘?ﬁ%@gﬁ}?ﬁf B ebAFRTreRPIBRYRYIHD TS BIIRUHY L saV€ generally
involve expesing -6l beasiptisiats\Vie drathpleandil it malebulankrintitbassaysingHZ is exposed
to the candidate molecule, optionally in th ence of.qther components, e or
semi-purifieaeﬁg"ﬁ%ﬁfﬁall, i pcﬁzrll éég Bﬁ%tgﬁl\gg%islﬁ@@ ?R{bltergsgégsg])%%aﬁ%nézf%%%%e%?lg%ge may employ
arrays of camdtiladécsinlscuids fordrdshpleyamahayddtibthiy Fambgiverdés dips arenABeEMployed.
Therefore, (16,4 NHZRAlmeRie Mkhs amRIRe IR sl Ashaaelermlasausti Such a cel

may be a transgenic cell, which has been engineered to express VHZ as described above. Where

an extract iepfloyespestivehy) Ssmpniably sprmmakIR celE SE (ST R SFR9Sthods of

preparggon g whieh Ase-walhk AW indhe Riindewib REiapRreciated that any component of a cell
comprising VHZ may be employed, 15such as an organelle. One embodiment utilises a cytoplasmic or

nuclear preparatiogtﬁvgly ggmrising a cell nucleus which comprises VHZ as described. The nuclear
preparation may comprise oné or more nuclei, which. may he penne bilésed or sem&;germeﬁbilised, by
u

detergent treatmertSFBYSERAFIBR MPABRIH Al C S BEHREAE AN S E85F B LA AY Thelude the

following: a @nagitinegbrveistitre ptessegtoidnanclugdetianevih tusetioalts exphéssimgp¥/HZ
polypeptide in each well; 'ndividugl candi attemmgjléeclgles, or pools of candidate molecules, derived for
example froff R 1B AT HE 04810 AGiidUEWells and modulation of VHZ activity measured.

Where pools are used, these may be subdivided in to further nd tested in the
1% Assays which de){ect specific biologica?act{v%%s%?gefjls{i sucﬁ as ﬁ]ospgatase

activity, may be used. The assays typically involve contacting a candidate molecule (e.g., in
the form of a li’orary) with VHZ whether in the form of a polypeptide, a nucleic acid encoding
the polypeptide, 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
20 below) may be detected, to establish whether the presence of the candidate modulator has any

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
25  such as p-nitropheny! phosphate, or as oligopeptides containing phospho-tyrosine and
phospho-threonine residues. The assays may be performed in the presence or absence of a
candidate modulator and the appropriate activity detected to detect modulation of VHZ

activity and hence identification of a candidate modulator and/or antagonist of VHZ.

Promoter binding assays to detect candidate modulators which bind to and/or affect the
30 transcription or expression of VHZ may also be used. Candidate modulators may then be

chosen for further study, or isolated for use. Details of such screening procedures are well



same manner. VHZ activity, for example binding activity or transcriptional co-activation 25activity, as
described elsewhere in this document may then be assayed. Alternatively or in addition to the assay
methods described above, "subtractive" procedures may also be used to identify modulators or
antagonists BIOSR/6eRs8er such "subtractive” procedures, a plurality of niSl@&§ia®yizided, which
comprises one or more candidate molecules capablg,]of functioning as a modulator (e.g., cell extract,
nuclear extract, 30library of molecules, etc), and oné or more components is removed, depleted or
subtracted WO 2009/022988PCT/SG2008/000294 38 from the Iuﬁt of molecules. Ti;
"subtracted *BWAE B2 RS ATEILN F 4RIRIRT 8T ﬁé} G %gl 5’6%?%11%1‘7 %y(or a
component therebikshsadredtie ®rabhalihisBidteeaidys €20, Newuhod clétiblarasdagkkeay be
conducted t ilgﬁ @g%_ &% A ulators as follows. A cytoplasmic or nuclear extract may be prepared
from a suita sfe cell. e extract may be depleted or fractionated to remove putative modulators, such
as by use of irnmunodepletion with appropriate antibodies. If the extract is deplete a modulator, it
will lose the abiIityTgeasrfé%?WZ"ﬁ;h?: fﬁegﬁrlggﬁ\%ﬁ,egpaéfxgpgig}’oﬁ CRGEFEL St%%\.ﬁ%@{}g}']gl Shd/or
depletiohs ndaydheisacdfed tovideniiy, themodsiatarmenipiagohvistxpisivil atsdl bengppriegiated that
the above "daplof. AL, SHRILACHRN.RSRAY MRY RSA0U5RA A8 DGk AN sigRIR HEpllyputative
modulatory factors or further screening. Fltthermor . or alternatively, the "depletion” or "subtraction”
assay may loptissailténcbaimesehes ploditaromraotuity okh 1 oledaler entiisdip) ¢hermeans (for

example, a ‘nosiliye: SEhReRasdes Pk elrenberadibis decumanting Rwlalivedmesiuator.

Candidate molecules subjected to the assay and which are found to be of interest may 15be isolated

and further StaifReMEHSHIGISsBIMER St FRBIBR LB Y 8¢ AaasPdiPEEpElRY Bh TRETRDE-dfMmolecule
employed, whehsstitispiuthadons @hahbsany e, Reny.cansidaiemnelctubs sl heing:tested at any
one time, whether a baﬁh ro %du%e IS beik?g fol qwed, etc Hzgshsecargji gltz%\;golecules may be
provided in tHEBFHCSFA I éﬁ@. i Ofe EBSHETRERC TGS ate molecule may be

5CI1 8
ore than one candid
screened simultaneously. A library of candidate g )
Where an extract is employed, it may comprise a cytoplasmic extract or a nuclear

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

It will be appreciated that any component of a cell comprising VHZ may be employed,
15  such as an organelle. One embodiment utilises a cytoplasmic or nuclear preparation, e.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
20  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
same manner. VHZ activity, for example binding activity or transcriptional co-activation

25  activity, as described elsewhere in this document may then be assayed.

Alternatively or in addition to the assay methods described above, “sublractive”
procedures may also be used to identify modulators or antagonists of VHZ. Under such
“subtractive” procedures, a plurality of moiecules is provided, which comprises one or more
candidate molecules capable of functioning as a modulator (e.g., cell extract, nuclear extract,

30 library of molecules, etc), and one or more components is removed, depleted or subtracted



20molecules 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 means known in the art. Such
libraries are @iitiosed12#8Righ-throughput screening. Different cells comprigiifgSVHT#ybe exposed to
individual members of the library, and effect on the %% VHZ activity determined. Array technology may
be employed for this purpose. The cells may be spatially separated, for example, in wells of a

microtitre plate. In an,embodiment, a small molecule library is employed. By a ysmall.molecule", we
refer to a mgfg%ﬂéeﬁ%%léwrﬁg%’gﬁﬁgf quighet r%lébyyr%%%ésgxt%%n’g CC)ﬂstt 8nka[.s)§a¥yﬁ$ Ecgr%%:%@? ’ %y
embodimentsmmsmati mslécotepnmyzidbié fomotetuienewicitreethishi¢sdebeithan about 30 kDa, 30such
as less than about 15 kDa or less than 10 kDa or so. Libraries of such small molecules, here referred

to as "small moleculguibiarigamplayaohiainmapepiidesssnadl pepticdsctar tWdntify such

2009/022988PCT/SG2008/000294 59 example tides of 20 amino aci [ : example, 15,
0 or 5 i T e B B o

as descfibed e fustthermiatait Bejtnirdmefrise sued et furwnpaialiio ragi Bt owbasdi s fAssays
for VHZ aCt'Yﬁ%ﬁﬁgi%?ﬁﬁ%ﬂ%%%B%’&ria@@ﬂ%%&i@"l‘f igs %&@?%%ﬁe‘i@@'@ﬁé’lﬁ@dﬁ'ﬁ&ﬁ,@w@ﬁaries of

polypeptides or nucleic acids, may be employed in the screens for VHZ antagonists and inhibitors
described hépec thaehilibr iniaestd BpBoston o pet ks @ s X Bisestpii Aetraiet o AP activity of the

protein 10defgarpingpietionsSSRISBIOR QIRLAGE Rdan IS PlRtiNGHIRSH Grasmbenstof large libraries are
known in the art, as typified by phage display techniques. Such systems, in which diverse peptide

sequences are dispayad 0 DG TaREOh RIS RIRYS ARKIGIRPIPSGSLASANSINE(B990 supra)

have proven useful for creating libraries of antibody fragments and the nucleotide sequences that
15encd<§’ipg wieth 5 fopralisinant Bepdre o i muarYSImedts bt QskrtonRSEIHssgiEnts that bind a
]Earget antlgei:]l;rﬁ{é%rﬂir'@d,@f;)m&rﬁﬁ' ‘ ﬁ@@t}%ﬁ“ﬁé}%ﬂ&g thesMbl-antbViasegions aediskes dengene
ragments which encode leader signals that direct them to the periplgsmic space of E..coli.and as a
result the re EHERERAIES AFHAR ATehike: |é%“lﬁ9éh%gobl¥ fiée l'ﬁ%g% 't ’éag%?:‘fé?‘io%%sété‘éef typically as
fusions to bactetiophhgeribedtprsthans i(etigs githoreply H$)a putative modulator. '

Candidate molecules subjected to the assay and which are found to be of interest may
15  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, ete.

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
20  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
means known in the art. Such libraries are suitable for high-throughput screening. Different
cells comprising VHZ may be exposed to individual members of the library, and effect on the
25  VHZ activity determined. Array technology may be employed for this purpose. The cells may

be spatially separated, for example, in wells of a microtitre plate.

In an embodiment, a small molecule library is employed. By a “small molecule”, we
refer to a molecule whose molecular weight may be less than about 56 kDa. In particular
embodiments, a small molecule may have a molecular weight which is less than about 30 kDa,

30 such as less than about 15 kDa or less than 10 kDa or so. Libraries of such small molecules,

here referred to as “small molecule libraries” may contain polypeptides, small peptides, for



20Alternatively, antibody fragments are displayed externally on lambda phage capsids (phagebodies).
An advantage of phage-based display systems is that, because they are biological systems, selected
library members can be amplified simply by growing the phage containing the selected library member
in bacterial ce{ds:0FtibeReAsNMOore, since the nucleotide sequence that encodB& & po849epiide library
member is contained on a phage or phagemid 25ve%Q’8lr, sequencing, expression and subsequent
genetic manipulation is relatively straightforward ethods for the construction of bacteriophage
antibody display libraries andlgambda phay e ex ression libraries ell known in.the artg cCafferty
et al. (1990) STFRFRMEEE 81 HGTINPIINS R Redll SEBIG R, KA e RGN (1001)
Nature, 352:c62¢odfdsperman c/at (1991) Biochemistry, 30: 10832; Burton el at (1991) Proc. Nati Acad.
Sci U.S.A., 88: 10134; Hoogenboom et al. (1991) Nucleic Acids Res., 19:4133; Chang et al. WO

2009/022988PCT/%@&QQ§{;@QQ%% LQHSD 3)edrhmimival ,1%3551&58;@8&% farale{ 48Q1) Gene, 104:
147; Marks (199 supra bas 1992 ra, H 992)J. Immunol., 22:
867; Marks E)FEI ?JS%?SP %ﬁa °§ t"Jr_gép jfs 8?gl§?1 er?éré% z%fff

incorpor&teddhemﬁ:edagbw&rence). Such techniques may be modified if necessary for the expression
5generally of polypeptide libraries. One particularly advantageous approach has been the use of scFv
phage-libraries (BirgpRskess et at (1988) SCience 242: 423-6, Huston et al., 1988, Proc Natl. Acad. Sci

U.S.A,, 85: 5879- 5?9 3; Cha dha etaI ﬁ)% ?f)lran e ? £ k986-1070;
McCafferty et al. (1 supra &SN eta)l 13@0% supra; ﬁar{( e)fgfaidgé supra FoChiswell eral.
(1992) TrendsaBimteoiployed somm@tfar YHooayagqmials arariobidierbduiribeddot semblibraries

displayed onRagierigphage.conl ProjsinsipvePagh dpscrinedn Rafinemanzalmhage display
approaches are also known, for example as described in W0967/06213 and W092/01047 (Medical

Resparlfh Cd@WﬁP@?ét) and W097/08320 (Morphosys, supra), which are incorporated herein by

reference. 15Alternative library selection technologies include bacteriophage lambda expression
Selection protocols for isolating desired members of large hibraries are known m 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

15  encoding them) for the in vitro selection and amplification of specific antibody fragments that
bind a target antigen. The nucleotide sequences encoding the Vy; and V|, regions are linked to
gene fragments which encode leader signals that direct them to the periplasmic space of £.
coli ang as a result the resultant antibody fragments are displayed on the surface of the
bacteriophage, typically as fusions to bacteriophage coat proteins (e.g., plil or pVIi).

20 Alternatively, antibody fragments are displayed externally on lambda phage capsids
{(phagebodies). An advantage of phage-based display systems is that, because they are
biological systems, selected library members can be amplified simply by growing the phage
containing the selected library member in bacterial cells. Furthermore, since the nucleotide
sequence that encodes the polypeptide library member is contained on a phage or phagemid

25 vector, sequencing, expression and subsequent genetic manipulation is relatively

straightforward.

Methods for the construction of bacteriophage antibody display libraries and lambda
phage expression libraries are well known in the art (McCafferty er al. (1990) supra; Kang e/
al. (1991} Proc. Natl. Acad. Sci. U.S.A., 88: 4363; Clackson et al. (1991) Nature, 352: 624;
30 Lowman er al. (1991) Biochemistry, 30: 10832; Burton ef al. (1991} Proc. Natl. Acad. Sci
U.SA., 88: 10134; Hoogenboom ef ai. (1991) Nucleic Acids Res., 19: 4133; Chang ef al.



systems, which may be screened directly as bacteriophage plaques or as colonies of lysogens, both
as previously described (Huse et al. (1989) Science, 246: 1275; Caton and Koprowski (1990) Proc.
NatL Acad. Set U.S.A., 87; Mullinax etal. (1990) Proc. Natl. Acad. Set USA., 87: 8095; Persson etal.
(1991) ProcWdaafoneaassset U.S.A., 88: 2432) and are of use in the 20 nT&iRG&3M#HAEBMhpositions
described here. These expression systems may be yged to screen a large number of different
members of a library, in the order of about 106 or even more. Other screening systems rely, for

le, direct i hesj lib thqod invol thesis of
peptites on G4k B aP ol <R SRR B b DO R ot Mg
peptide synthgsis Barbaads/.WHIEh) fanpns HpddtiderdSNintarylitPhichreactrbaelRd $6 aMadividual
rary membgr,is descsed o SePaian e, 4891 210 and & isaieskpated i st

wW092/0009f A signiificant improvement e bead-based methods involves tagging each bead with a
unique identifierindty, siiatinas) abreligenhniduetitey & modsfirifineeesersmitie frofroras©AMINo acid

sequenge of.eachilibrans MmReNifAgee improved bead-based methods are described in
W093/O612f. 30Another chemical synthesis method involves the synthesis of arrays of peptides (or

peptidomimetics) o5 3 SukfaGe i) ATIANASE I3 HaRsS EEElLIUNCL IR BRIDDSA(E G, Uniaue

peptide sequence) at crete; pre on In the array. The identity of each WO

2009/02298HiG RSB 2008/ 0SB 4 Ry fRdribdrsonetatmiriss: Bats Npatiarecaibn in the array.
The locationg i thegarsgyovhiare bindingpiaracions Peiwerad Riadeteinised reolqodte (€70;, a

receptor) and reactive library members occur is determined, thereby identifying the sequences of the
ol b afel i

reactive librafif iERTBers Bl tREM SR F LA gt Thedse He 4fe (EED R U.S. Patent

No. 55143, 894s WD 9041509 pmeb MO8 24009 20 Feid e kaks (199 Bp Baiaped, Vaind67; Dower and
Fodor (1991)Ann. Rep, Med. Chem., 26: 271. ther.systems for generating librarjes
polypeptides %Eﬂ%}&?&%ﬁd’fé%g%%f fﬁse%lﬁs e?ac‘f %é) - raecéelélﬁ@?%eaﬁga? a%%lr?gi}y}/aygrbt‘eeni%?@?ﬁéegynthesis
of the libraryRef@mainenss ofi shrgandetbiay aRNAdID] esuiés bineweldoteddnypieyr deterifndrils of selection

sgaint  arge ot 1050 RGTAAIGRlEn FAEH Aesh GOk 1990 Prfssayah: 505, Elingon

and Szostak , )- A'similar technique may be used to identify DNA sequences
which bind & Mreabesymiveshovhish eraraesTpaBfhles TN EdESd Bach (1990) Nucleic Acids Res.,
18: 3203; Beaudry and Joyce (1992) Science, 257: 635; W092/05258 and W092/14843). In a similar
way, inlfitro translaiiteredvdiebse daosinmt ebisd qadty peqhtidickaaisTi®p bagrdtoelforgessaititing large
libraries. Th t ' - i il ribed
furher i WO S O e a0 s AL a3,
Alternative dispiay ByastenssyWesenbsfe(HysoH el bESe deietieh 246059 it RORBEES2625 and

W095/11922(#ftyrpane) Wed. thenolysames (@ displampebnentides)ioraelretion.dhese arvlall the
For g0 g oS soca o o] (19915 Prae NenT ewdl ey 01 81 Cas? PN YR 1 e
20 methods and compositions described here. These expression systems may be used to screen a
large number of different members of a library, in the order of about 10° or even more. Other
screening systems rely, for example, on direct chemical synthesis of library members. One
early method involves the synthesis of peptides on a set of pins or rods, such as described in
WQO84/03564. A similar method involving peptide synthesis on beads, which forms a peptide
25  library in which each bead is an individual library member, is described in U.S. Patent No.
4,631,211 and a related method is described in WO92/00091. A significant improvement of
the bead-based methods involves tagging each bead with a unique identifier tag, such as an

oligonucleotide, so as to facilitate identification of the amino acid sequence of each library

member. These improved bead-based methods are described in WO93/06121.

30 Another chemical synthesis method involves the synthesis of arrays of peptides (or
peptidomimetics) on a surface in a manner that places each distinct library member (e.g.,

unique peptide sequence) at a discrete, predefined location in the array. The identity of each



Libraries, in particular, libraries of candidate molecules, may suitably be in the form of combinatorial
libraries (also known as combinatorial chemical libraries). A "combinatorial library", as the term
is used in this document, is a collection of 25multiple species of chemical compounds that consist of
randomly sefe@t#l°@1Bifits. Combinatorial libraries may be screened for'hdeedié&tikith are capable
of inhibiting VHZ. Various combinatorial librariesgf chemical compounds are currently available,
including libraries active against proteolytic and non-proteolytic enzymes, libraries of agonists and

antagoniss o1 C:prolein.ooupleg IRSSRIPIS (GRERS aes agiveraaanstBANGROR ptargers
(e.g., integring, jon channels, domain interactions, nuclear receptors, and transcription factors) and
libraries of wilies biltimgdotetgytiand katvdedacpird drgorsd amatnsyleiBers a seoppyr) and reactive

200910229885 SGANN 0G24 62 BRI i slooqlnaiesrbibiatis, asyiculr

their construction and uses is provided in Dolle and Nelson (1999), Journal of Combinatorial

Chemistry, Rstmess anshmbastyofispatiab incatierh Shessdpoie ginBrisiSrdib Eptide it protocols
(edite?l gy Sb,rmsetb , ﬁ@bl&libg(wmomg&w%bﬁgma@a Psesseci9a8oMathiprs jn Notecyiasdiokagy v. 87).
Specific 5combinatorial librarjes thods for their construction are disclosed in United States
Patent 6,168,814 Q@éMpﬂ’é’tlkéf’ 'a?‘?ﬂeg‘:@gff‘aééhﬁégldwin et al. (1995), "Synthesis of a Small Molecule

Library Encoded with Molecular Tags," J. Am. Chem. Soc. 117;5588-5589, and in the references
mentioned in thosedEHIEHE fin SreTarme s Ofhe BRI BH AP HAT WA R TRE IS8 98 is one

which is 10designedteypaientialivineiutds molecilesywiekiinftaciwvity menimpansohef the cell to

influence gene expression. For example, combinatorial libraries.against chromatin structural proteins
may be scre’é‘ﬁ@%goﬁﬁs&ﬂ'r? 8?%%5\%7%gﬁ%ﬁgd{}gsye%ﬁe%?tﬁﬁ%ué%sb%dﬁ%é:ﬁf) fisreiit éigomr%?nﬁé%ﬁ%aﬂ libraries
against histame RiRifiaplitentnzTvesk (@ngd GhistdRe B Setytatio?PBr HIStdiBngtetyiatiGireialy mes), or
DNA modificati I ex le BN ' lati . I

describing c@gr%%ﬁ é%%%%%%%@l rﬁ%ﬁ@%&ﬁp ﬁ%ﬁ%ﬁﬁ%%s%afﬁgudﬁg é&%ﬁgﬁéﬁﬁﬁrom the
URL http://whind nerestsitorgiss duesosmesianeai aaudihyshaciadidd PEBRg eS8 olecular
Diversity. Mighae| R s RavigemRRink P RAPRRIYRRIs A Diisiors ofidbhily(Rublished July, 1995);

Combinatorial Chemistry: A 70Strategy for the Future - MDL |Information Systems discusses the role
its Project LiBfRRZ B Int Attt Biers Ity isarmion sadet s STY98 S By REBp GBS

Combinatoriginethod for generating large libraries. These methods which generally comptise stabilised
polysome complexes, are described further in WOB8/08453, WO90/05785, WO90/07003,
W091/02076, W091/05058, and W(092/02536. Alternative display systems which are not
phage-based, such as those disclosed in W095/22625 and W095/11922 (Affymax) use the
polysomes to display polypeptides for selection. These and all the foregoing documents also

20  are incorporated herein by reference.

Combinatorial Libraries
Libraries, in particular, libraries of candidate molecules, may suitably be in the form of

combinatorial libraries (also known as combinatorial chemical libraries).

A “combinatorial library”, as the term is used in this document, is a coliection of
25  multiple species of chemical compounds that consist of randomly selected subunits.

Combinatorial libraries may be screened for molecules which are capable of inhibiting VHZ.

Various combinatorial libraries of chemical compounds are currently available,
including libraries active against proteolytic and non-proteolytic enzymes, libraries of agonists
and antagonists of G-protein coupled receptors (GPCRs), libraries active against non-GPCR

30  targets (e.g., integrins, ion channels, domain interactions, nuclear receptors, and transcription

factors) and libraries of whole-cell oncology and anti-infective targets, among others. A



Chemistry in Lead Discovery and SAR Optimization, Adnan M. M. Mjalli and Barry E. Toyonaga,
Ontogen Corporation (Published July, 1995); Non-Peptidic Bradykinin Receptor Antagonists From a
Structurally Directed Non-Peptide Library. Sarvajit Chakravarty, Babu J. 25Mavunkel, Robin Andy,
Donald J. Ky x@¢ioxtdva Inc. (Published July, 1995); Combinatorial CHerriisagos/ilepasy Design using
Pharmacophore Diversity Keith Davies and Clive Brig t, Chemical Design Ltd. (Published July, 1995);
A Database System for Combinatorial Synthesis Expériments - Craig James and David Weininger,

Daylight Chemical Information Systems, In_c._(Puinshed_July,,1995%;§An Information anaqgment
Architecture S SEREBI AP CRBINRISN IR SiRap Sy isPARF Al ST RO TRIRE OB RRIMTEE Design Ltd.

(Published Jpiyyilio®®);étivand ditivaie 1Doo]s fairAddreSsint aherlcaidikensiyoR. 1S Pedidman,
Laboratory f lecular Graphics and Theoretical Modeling,.College of .
2009/022982%%§§Q6‘b§1%0‘?@%é%%%—.”’é%r’r’ﬁ‘é‘gi}’,%ne s §/b6‘¥”¥€?<‘été’c(i‘-2f/yé%d§ﬁe§db‘a’5%13738\% 1996);
Opportunitie§ foilig.chpurtatisdal Hmm&e&ﬂcﬂ%.Weﬂﬁedxléwvgimtfigﬁefﬁdfpmug&?)]samw An
Op'“'on5YV%’&%Q%B%%%%@%&%@M&@%&%QI%@M@EH@@&%&@HQ@%@?@%Eaborato“eS

(Published June/July, , Combinatorial Chemistry and Molecular Dive‘r‘S|ty Course at the
University 5atetansi@ e o M eenpribst alines o8 gams Baldapa sk it SPehemitdey s Ohrera of

Louisville (Puhlishgd Junakiuli.dRAGEhapicaly fagnerales SHagned. Libraries: S3eesend and
Future. Michael R, Pavia, Sphinx Pharmaceuticals, A Division of Eli Lilly (Published June/July, 1996);

Chemical StPtdEELRSS MEBHIEHE BashERSIPSISMolecular Diversity Into The Drug Discovery

Process.. Michael J. Sofia, Transcell Technologies Inc. (Published 10 June/July, 1996); Data
Management for CEnfimeriediTerfisomianssis dbsradiciopigReestborationishdssheila H.

DeWitt; Parke-Ravis B harshaseuticdl RessarastNvisionef i amek Lanpaencentpay (e ublished
November, 1995); and The Impact of High Throughput Organic S?%nthesis o?er&D.in Bio-Bafed
oo .

Industries, JSHRBCHEHN B AMISHAP Fo 52! i L EABH SN RPHS RSN are gaining
wide acceptaaseiamanobnadesnd Siiethivsiades thedeneratitn o Heweptadimgeutidatiieads (Gallop,
M. A. etal., 1994, J. Med,.Chem. 37:1233-1251: rdon, E. M. et al., 1994. J. M hem.
571365 1405 R BT BT Proan o i Gl ORI i o
libraries contdining mdiffgrentstrostskeviheAchodifiticionfithexolitlp s suppdationteraction of the
library y4th adgmgllgggd@ﬁgptor, identification of the 'bead' which interacts with the 20macromolecular

target, and determination of the structure carried by the identified 'bead’ (Lam, K. S. et al., 1991,

Nature 354:62-84). An alicroalive la bisappragsh s e seansniakisleashal definedaliguots of the
compounds from the Sofid support, With sU equent determination of activity in"solution, identification
of the particlesromivdittoshevadible fompoubRlvhsnélensetctan dativeidaeshorshamicture by direct

sequencing (ﬁcﬁ“@ﬁ@'ﬁle%h%ical Generation of Molecular Diversity. Michael R. Pavia, Sphinx

Pharmaceuticals, A Division of Eli Lilly (Published July, 1995); Combinatorial Chemistry: A

20 Strategy for the Future - MDL Information Systems discusses the role its Project Library plays
in managing diversity libraries (Published July, 1995); Solid Support Combinatorial
Chemistry in Lead Discovery and SAR Optimization, Adnan M. M. Mjalli and Barry E.
Toyonaga, Ontogen Corporation (Published July, 1995); Non-Peptidic Bradykinin Receptor
Antagonists From a Structurally Directed Non-Peptide Library. Sarvajit Chakravarty, Babu .

25  Mavunkel, Robin Andy, Donaid J. Kyle*, Scios Nova Inc. (Published July, 1995);
Combinatorial Chemistry Library Design using Pharmacophore Diversity Keith Davies and
Clive Briant, Chemical Design Ltd. (Published July, 1995); A Database System for
Combinatorial Synthesis Experiments - Craig James and David Weininger, Daylight Chemical
Information Systems, Inc. (Published July, 1995); An Information Management Architecture

30  for Combinatorial Chemistry, Keith Davies and Catherine White, Chemical Design Ltd.
(Published July, 1995); Novel Software Tools for Addressing Chemical Diversity, R. S.

Pearlman, Laboratory for Molecular Graphies and Theoretical Modeling, College of



25al., 1993, Proc.Natl.Acad.Sci.USA 90:11708-11712), or by reading its code (Kerr, J. M. et al., 1993,
J.Am.Chem.Soc. 115:2529-2531; Nikolaiev, V. et al., 1993, Pept. Res. 6:161-170 Ohimeyer, M. H. J.
et al., 1993, Proc.Natl.Acad.Sci.USA 90:10922-10926). Soluble random combinatorial libraries may be
synthesizedWisingp&2aisle principle for the generation of equimolar mixt&tEsSi2pegRIde% which was
first described by Furka 30 (Furka, A. et al., 1988, Xth, International Symposium on Medicinal
Chemistry, Budapest 1988; Furka, A. et al., 1988, 14th International Congress of Biochemistry, Prague
1988; Furka, A. et al., 1991, Int..), Peptide Praotein Res. 37:487-493). The.constryction of solyble WO
2009/02298§b%“f‘?§¥3é@(‘)%6&52§1%‘&%i&ﬂéﬂ@%‘*‘fﬂ% w@e Is%@ég)u PRELLRSS Peen testibay
(Houghten, RhémBtsah 9k Natiiec\254584:86}s k Brigddisdiselysda thgimouelandnaiexpetiedly
powerful techipigue ol using meolibigandam sem paRdel AR escbam A AgsAdrandom |
combinatorial librarieés on soli p%ase supports, s that6ach support had a test compound of uniform
molecular stfustthdy 5EI%d s remhiedttrialiBhenissrwitdMoleisraeRivenisinerse st Bsnpeviisis from the

support py S@Eﬂ&%ﬁebﬂ@@Q&x@éﬁ&%@ﬁué@%é@léﬁf%&%(H@%HT 5d:fecif): Jihus, a library of

candidate molecules may be a synthetic combinatorial library (e.g., a combinatorial chemical library), a
cellular extrée@}liﬁ‘ﬁ%@‘gbﬁﬁl‘{%@?}%,18&@6?%&9@%@&9%‘?‘%‘5I%?é‘)‘?%?%ﬁ'f@?%‘fﬁi@@s@fnsynthetic or
natural prodygisre:ge. RiltanroPamalkiRmoreeaHies aiadermeriation sRXYs)y AHibianeof molecules

may include, for example, amino acids, oligopeptides, pal ides, protejns, or fragments. of peptide
or proteins; ﬁ%@i@%o’iagééé@?%gﬁgéeﬁ%ﬁi@éﬁrﬂ?g?ﬁ%ﬁ?@%ﬁﬁ%‘%@%@&?g&awgg;por )
carbohydratgh®DpalySacehayitescekadiiohe o bedaffdBrdibraly Dahddogieg llar Gublishbé a part of a
mixture, (e.9., & I _ library). The libr tai Ifi q{;ﬁzlgn -an be "dirty"
(i.e., c?r%’tainfﬁlﬁe?lggf)nﬁ%ﬁ%g%%ﬁ@%?Ilnrﬁlgtu?ﬁ{i g?)/@m%%%%g%?%ﬁagﬁyaval eféjlggl%%g)%é& le.g., frolrny
Affymetrix, A@@me,@oawgetw_e@nd&@gieg.%W@F,@m&e@@wsmmﬁf@ﬂr&emwbri@fg‘é,siAmcﬁfch,
Panlabs, PhajAGoPaRia-iame FHRREE) REVLAISE, dessed withdhemetbedsdescdibgsbhere.

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

15 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
combinatorial approach in use is based on a strategy involving the synthesis of libraries
containing a different structure on each particle of the solid phase support, interaction of the
library with a soluble receptor, identification of the "bead’ which interacts with the

20  macromolecular target, and determination of the structure carried by the identified "bead’
(Lam, K. S. et al., 1991, Nature 354:82-84). An alternative to this approach is the sequential
release of defined aliquots of the compounds from the solid support, with subsequent
determination of activity in solution, identification of the particle from which the active
compound was released, and elucidation of its structure by direct sequencing (Salmon, S. E. et

25 al., 1993, Proc.Natl.Acad.Sci.USA 90:11708-11712), or by reading its code (Kerr, J. M. etal.,
1993, J.Am.Chem.Soc. 115:2529-2531; Nikolaiev, V. et al., 1993, Pept. Res. 6:161-170;
Ohlmeyer, M. H. 1. et al., 1993, Proc.Natl. Acad.Sci.USA 90:10922-10926).

Soluble random combinatorial libraries may be synthesized using a simple principle
for the generation of equimolar mixtures of peptides which was first described by Furka
30 (Furka, A. et al., 1988, Xth International Symposium on Medicinal Chemistry, Budapest
1988; Furka, A. et al., 1988, 14th International Congress of Biochemistry, Prague 1988;
Furka, A. et-al., 1991, Int. J. Peptide Protein Res. 37:487-493). The construction of soluble



20In addition to libraries as described above, special libraries called diversity files can be used to
assess the specificity, reliability, or reproducibility of the new methods. Diversity files contain a large
number of compounds (e.g., 1000 or more small molecules) representative of many classes of
compounds @az@suieysstentially result in nonspecific detection in an asJdyt/BpIe##) RS are
commercially available or can also be assembled from individual 25compounds commercially available
from the vendors listed above. ANTI-VHZ ANTIBODIES Anti-VHZ agents, including antagonists or

modulators of VHZ, which may be used tor late the agctiyity of this protein (for. e, for methods
S T
antibodies agfirest-§og. [ Helvse of us\Wwe therefore
provide for antiogles.Whlch. b i i aes e, fiaament. hemalogupia ek hyatve

thereof. Such an les are useful in'detecting VHZ €xpression, and in particular in diagnosing a VHZ
associated disighptastiehpasrisrenshat sack sumere hatha st kastipeind ot pdernindieraine HerapRutic

activity, §.e., whighare Mmayike.reed i AiG ARRVIE SPARLIEHERLINARGHAIR REp¥asany VHZ

associated disease, including breast cancer, An antibody against VHZ may be generated as
described inseié Eh#rapleding pretorolsidaibrwithch e ptide éﬁEﬁé@&WEQEK corresponding to
amino acid residues (126-140) of human VHZ. 10Examples of antibodies capable of binding to VHZ
include chicken anfttwsmadibrar 2 Eenidisiie malesoinsenatibbe s nise3rrinaiptiab iREE8s 85463 90,

LS-C42458, ) SyAGB08,RBRLRARBAR, | S CRAR Skl SRRAIID T SERLHe WHRSHIBEORakISA), rabbit
anti-human VHZ antibody (catalogue humber DS-PB-00676, RayBiotech Inc, Norcrgss, Georgia,

USA), chickéWaahtRheahih: VHZhSh IS @baoiiis AURBERHAIOSPSE fo Brds e Sipdtated, 15

Poway; EalifgpnauiehaA )k fadbitantnhibinan)VHZ antibody (catalogue number F4560 and D9840-66A,
United States Biological, Swampscott, Massachusetts, USA), chicken antihuman VHZ antibody

(catalogue number D840 66 1nited Stales Bialogisah MyAmassradiassaaipepatiss, USA), rabbit
anti-human VHZ antibody (catalogue number AHP1142, AdB, Serot‘sc,, %)%%gfi United Kingdom), rabbit

anti-human YHYPSRITS oD PEciBs o SRsT RIS PEPUESE 16 PIOKHD: RISTES &8 RSB, Colorado,
USA), chickesnantRiumanpyptideaniinacyidaatatogyeapameer diBaifdsthbazsoNmus:Bldgisals,
Litdeton, COIE?&%? gfer%géar\)éf the library can be singular or can be a part of a mixture (e.g., a compressed

15 library). The library may contain purified compounds or can be “dirty” (i.e., containing a

significant quantity of impurities).

Commercially available libraries (e.g., from Affymetrix, ArQule, Neose Technologies,
Sarco, Ciddco, Oxford Asymmetry, Maybridge, Aldrich, Paniabs, Pharmacopoeia, Sigma, or

Tripose) may also be used with the methods described here.

20 In addition to libraries as described above, special libraries called diversity files can be
used to assess the specificity, reliability, or reproducibility of the new methods. Diversity files
contain a large number of compounds (e.g., 1000 or more small molecules) representative of
many classes of compounds that could potentially result in nonspecific detection in an assay.
Diversity files are commercially available or can also be assembied from individual

25  compounds commercially available from the vendors listed above.

ANTI-VHZ ANTIBODIES

Anti-VHZ agents, including antagonists or modulators of VHZ, which may be used to
regulate the activity of this protein (for example, for methods of treating or preventing
diseases such as cancer as described in this document) may include antibodies against the

30 VHZ proten.



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 VIAZ and any epitope from this 25sequence may be used for the generation
of specific \WIZ zntibodéss. For the purposes of this document, the teReT’aht6#(0 2 fers to
complete antibodies or antibody fragments capable é binding to a selected target. Unless specified to
the contrary, the term includes but is not limited to, 69 lyclonal, monoclonal, natural or engineered
antibodies including chimeric, CDR-grafted and humanjsed antj ies], and, arti iciallé/ selected
30antibodies prod %8’%@#?@3ﬁ%ﬂ%eéfgﬂWB?‘ﬁﬁt‘gm‘g}mqé%ﬁ%Q Weéj?gP A% Mcludes single
chain, Fab fragipeate,andfragnaentatirotseed Bych dnaboaipressisslilbinadyte SingV NZO
2009/022988PCT/SG2008/000294 66 fragments | de fra ts_of whol (bodies wWhich retain
their bindingeé%rﬁﬁf%oar"g %Pgagfcs?&%sff]aﬁég",ﬁﬁgf(gg?gﬁsc?‘f‘—‘%%gdjs a0 r‘y%{l gﬁt%, ga%g\?\}é%%%r'si(?l{gﬁ% chain
antibodies (KHiydigsionlyiotbins whittiohher tyripetic privtéing shithchomprebthesghtigen-binding site

of the antibagy, SR IANNS0NR.2 AL a5 oY SOkmGhy Vg2 Sess AlRlege RIRIRRAES: or

diagnostic an %%Flerapeutlc applications on account of their small size and consequent superior tissue
distribution. cancdthe antibodies and fragments thereof may be humanised antibodies, for example as
described in EP-A-239400. Furthermore, antibodies with fully human variable regions (or their
fragments), for exatmpigi@styesorsodin ug Pagsneriiod 250848 iboYia e 6078 E8Phay also be

10used. Neylralizing anthedies. j:8. dResewaist niianyeiplaical acivine atMHZimay be used for

diagnostics and t erapeutics. The antibodies described here may be altered antibodies comprising
an effector prideif8uehtamandiéf- Labels which allow the imaging of the distribution of the antibody in
vivo or in vitro may be used. Such labels may be radioactive labels or radioopaque labels, such as
metal I8particles, Wiiotplasefentiiydvisaatisabid binding m\adbrydude ahiirassh IR OVE2, they may

be f'uoresceﬁhlgggﬁlﬁc%%gsé lahgls which-aresyisnalisablaors issuesampiass, 1.s-Awkbedies may be
produced by standard techniques, such as by immunisation or by using a pha%_e dlsplaglé_k%rary. Such

an antibody hfap R0 bdeabia2eB bikdfeRpapusfissil to taehinge bt RSBt BB 2R adHent, etc.
20Polyclonal AptiBedialogue number DS-PB-00676, RayBiotech Inc, Norcross, Georgia, USA),

chicken anti-human VHZ antibody (catalogue number XW-7857, ProSci Incorporated,

15  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,
Massachusetts, UUSA), rabbit anti-human VHZ antibody (catalogue number AHP1142, AdB
Serotec, Oxford, United Kingdom), rabbit anti-human VHZ antibody (catalogue number

20 NBI10-40452, Novus Biologicals, Littleion, Colorado, USA), chicken anti-human VHZ
antibody (catalogue number NB100-75328, Novus Biologicals, Littleton, Colorado, USA).

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

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

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 includes but is not limited to, polyclonal, monoclonal, natural or engineered antibodies
including chimeric, CDR-~grafted and humanised antibodies, and artificially selected

30 antibodies produced using phage display or alternative techniques. The term also includes

single chain, Fab fragments and fragments produced by a Fab expression library. Such



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 polypeptide or peptide. Depending on
the host species, various adjuvants may be used to increase immunological response. Such adjuvants
include, but @@ 3otAite#e8d to, Freund's, 25mineral gels such as aluminiuRCREHERRINOAHD surface
active substances such as lysolecithin, pluronic polygés, polyanions, peptides, oil emulsions, keyhole
limpet hemocyanin, and dinitrophenol. BCG (Bacilli Calmette-Guerin) and Corynebacterium parvum
are potentia%eful human_ adjuvants which may be employed if purified the substance amino acid

sequence is EEFRRNS Rt RATMRTOIO JRAIRAREARAISHREH HAI0IHEEIY reH A B 48620865 timulating
systemic defgpagnciVi&, 2009023 IR CHiSEA) 8 000294ifle chaBamibolien(die)ifusionised animal

is collected and treated according to known procedures. If serum containing pol nal antibodies to
an epitope o@ff’é?ﬁ%?@‘ﬁ% 3 tﬁ&%ﬁﬁﬁ&aé}nﬂfi 5 lﬁ%ﬂ?ﬁ:oad’?(i%e élj 6?%311395’2 ?ggégr% ?ﬁlg%(ﬁf/’clonal
antibodies c&m@éfmgtﬁmmctmmMwﬁiﬁﬁ?yclpmmﬁagvapﬂagemsmnmm ﬁ_ar @i@ueﬁhglahd
processing pelyclonal S 8nUsera e namn Rle artalnordss haksughanindisa ey be made, we

also provide amino acid sequences or fragments thereof haptenised to another amino acid
sequence fofisisdEipimmunogens in animals or humans. Monoclonal Antibodies Monoclonal
antibodies directed against epitopes obtainable from a VHZ polypeptide 100r peptide can also be
readily produced byleretikitled andiepneititbageiena) rdthudoisg\aftibedsikine mampdéonal antibodies

by hybridomgs feuiel KaouTs SHRORG AN RIS S G AR BELSRISShDYop Bk fusion. and

also by other techniques such as direct transformation of B g%hoc tes with oncogenic DNA, or
t

transfection figmEpskr-eammeues deasidieddn o ResriMieantiiddies baléedHgam<st ¥R epitopes

can bejgcregRed (R AVAHPO HSRIRAIES; these IRRhiSOHRB AL ARIRRR AR of Monaslsral
antibodies may be prepared using any technique which provides for the production of antibody
molecules by EBAALAECEHTE FEILFRATE: These include, but are not limited to, the hybridoma

technique originally described by Koehler and Milstein (1975 Nature 256:495-497), the trioma
technique, the humhs EnéBadsAseseac BerRAYDHRYSES BHDOCHT ITBBY TG STFIIAT U Cote

et al (1983) RracathAgad 50k 8020202080 inndithe FRY dyipdenatesnaiguediGolenet @l in
Monoclonal Antibodies and Cancer Therapy, pp,. 77-.96, Alan R. Liss, Inc., l]é?ﬁS)' Recotgrl'nbinant
DNA technold§9 HiyPBBsEL S 1AnEIowa & SIS QL AATROPABYE aPRiFs S e Entibodies

may be songiktniee, wiothardecaéity easalibbienminogeanttiyo or a cell mass. Moreover, they may

be fluorescent labels or other labels which are visualisable on tissue samples.

Antibodies may be produced by standard techniques, such as by immunisation or by
using a phage display library. Such an antibody may be capable of binding specifically to the

VHZ protein or homologue, fragment, etc.

20 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
polypeptide or peptide. Depending on the host species, various adjuvants may be used to
increase immunological response. Such adjuvants include, but are not limited to, Freund’s,

25  mineral gels such as aluminium hydroxide, and surface active substances such as lysolecithin,
pluranic polyols, polyanions, peptides, oil emulsions, keyhole limpet hemocyanin, and
dinitrophenol. BCG (Bacilli Calmetie-Guerin) and Corynebacterium parvum are potentially
useful human adjuvants which may be employed if purified the substance amino acid |
sequence is administered to immunologically compromised individuals for the purpose of

30 stimulating systemic defence.



25thereof 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 312:604-008¢272Hteda et al (1985) Nature 314:452-454). MoreoveF(RisaaMEEEMeHy may be
minimised by humanising the antibodies by CDR grafting 30[see European Patent Application 0 239
400 (Winter)] and, optionally, framework modificatio?ﬁEP 0 239 400]. WO
2009/022988PCT/SG2008/000294 68 .  Alternatively, technigues described for the production of
single chain antibo&é‘é"(@@?’%ﬁ?‘ﬂﬁnﬁ?é&ﬁ’,‘?’?@féﬁﬁeﬁgﬁﬁ%f@&t@ BrEUINE 0B tance specific
single chain gatibadigsit serfnéhngissg pothcioaneeiinaiand polystopabhwiichlafeodirettdd against
epitopes obtainable from a VHZ polypeptide,or peptide are particularly useful in diagnosis.;Monoclonal
i R SR e RS T g

antibodies, iff raise an
immunoglobittinsivshfthigachyommtigtephal Tecigedues thersathstincmd podssageneligairt which

protection '%%%%g&%@ EFM%I{?@JQME@ Apftidistns.anibodiesAmdnonnip the pidvinese
anti-idiotype antibodies may also be useful in therapy. 10Antibodies may also be produced by inducing
in vivo produstin #sidredyenpticsyfiagmin sirserbhanjcaisrednipry s SR ARdi rANERRSJRIBERASibraries
or panels of pighlysprcifie:binding reagents as disclosed in Orlandi et al (1989, Proc Natl Acad Sci 86:
3833-3837), and Winter G and Milstein C (1991; Nature 349:293-299). Antibody fragments which
contain specific bin{gj%gggéltggtgggapéglypeptide or peptide 15may also be generated. For example,
such fragments include, but are not limited to, the F(al.)12 fragments which can he produced by pepsin

digestion of the anfi¥ersylensicaibodicg treqtsdraaptheatterihidrigh s drdfelAtédP Bl RERifting the
disulfidggbridgesaidheak k)2 fragimepisdddamativelilisdteterassionr brarigsmsyibegofstructed to

allow rapid and easy identification of mgnqclonal Fab. fragments with the desired specificity (Huse WD
et al (1989) fﬁéﬂ%ﬁ&@%@%@%&%ﬁ%ﬁ&&ﬁ%&* Ve broduction %%sai%{éﬁ)gdg’p ri(r)léf'i(rz{l odies
(U.S. Pat. NacH 046 Fndecam aiddbe: Adapiedae! piaducetsmgtehthainsantbeslibs:td VHZ

Polypeptides, AioR ANV HER QR ANSL AR BN TIRGL GG ARG AR BIR ia bp used to

express humanized antibodies. a oye-desé’rl dantibodies may be employed to isolate or to
identify clonesrexPansking naediybptides dietriodregdReaniyPOBRISOPSF sHtIB s8R graphy.

15 various properties; i.e., for isotype and epitope affinity.

Monoclonal antibodies may be prepared using any technique which provides for the
production of antibody molecules by continuous cell lines in culture. These include, but are
not limited to, the hybridoma technique originally described by Koehler and Milstein (1975
Nature 256:495-497), the trioma technique, the human B-cell hybridoma technique (Kosbor er
20 of (1983) Immunol Today 4:72; Cote et 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

here. Thus, chimeric antibodies may be constructed in order to decrease the immunogenicity

25  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 ef a/ (1984) Nature 312:604-608; Takeda et al (1985) Nature 314:452-434).
Moreover, immunogenicity may be minimised by humanising the antibodies by CDR grafting

30 [see European Patent Application 0 239 400 (Winter)] and, optionally, framework
modification [EP 0 239 400].



Recombinant Techniques of Antibody Production 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 30may secrete the antibody product. WO
2009(022983HMIK0329%88/000294 69 Therefore, we disclose a process RSFHEPERIRIRSN of an
antibody comprising culturing a host, e.g. E. coil or a6§1ammalian cell, which has been transformed
with a hybrid vector comprising an expression cassette comprising a promoter operably linked to a first

DNA sequence encoding a signal peptide, linked jn.the proper readipg frame to a second DNA
5sequence encodi E20 lgﬁfgb%%%%ﬁs%emis%ﬁﬁng g%%CEPo 3|£r]1%ng © %lﬁip %% %ﬁso ybridoma
cells or manfaabaNddst4enEincutie: islepiricd putdis titablbstuite rpariddisinglhichetire the customary
standard culgﬂgﬁjﬁg%@!a, for example Dulbecco's Modified Eagle Medium (DMEM) or RPM' 1640

medium, optionally replenished by a mammalian serum, e.g. foetal calf serum, or trace elements and

growth sustaining 10supplements, e.q. feeder cells such.as normal mause peritoneal exudate cells,
spleen cells, bone ]%%F@é\}%agé%&%%gk -aatmrr% giéﬁygrﬁaoii\frgfﬁﬁiﬁfetréﬁg}g?rln%? fow ¢ é!r?g% lipoprotein,
oleic acifl, opthaditée MuttiphdaBqrightwstcos i phichramtizotednuseiis ordjegstseells is likewise
carried out iR suitabl [ture.medi i r&sggr g@g&%-t@&- Ee%ﬂgmdm_w, NZCYM,
NZYM, NZM, il %F%%%ggggq@bggﬁ\gﬁ%’%giﬁmg Minimal _Médidr%? %nci for 15 yeast in medium
YPD, YEPD iduitipaginiikadignrisrinompsistebmMinimiidresslaniddmal image’ wiidorabrizgsn provides

relatively purg 8ptiady aRaratiRRS AR I NHISGAIS- BRI BING RFae; anjoMISdbdRR desired

antibodies. Techniques for bacterial cell, yeast or mammalian cell cultivation are known in the art and
include homBYHMSET ST SMTSIBARE L ,eé?g%ﬁﬂ'%ogiﬂﬁf*?é’%fﬁ?%m g?o%?iﬁﬁ s Fsactor, or

immobilised or entrapped cell 20culture, e.g. in hollow fibres, microcapsules, on agarose microbeads
or ceratflic cartridgégtibodicaray glraristizs HdRBsing AR BOGi B ERriars B Hee drRahes By

mu!gpldying %@ﬁ%ﬁﬁﬁﬂﬁ(‘j&ﬂ%”%}@eﬁ&-rgﬁgﬁ?iﬁaﬁﬂ[ﬂﬁ%oﬁv&fﬂﬁiﬁmﬁrﬁ%id?m(%@@ﬁk@@@éﬁ(ﬂic
antibodies are injected into histocompatible mamm 0 cause growth of antik - cing tumours.
Optionally, tREdRHTERESNS ﬁrﬁﬁé@%ﬁﬁ?ﬁ’ﬁlﬁ?&ﬁi&éﬁ’gﬁﬁg&gé%ﬁi\%}%ﬁ’éiré%rﬁé'gggﬁ%@%paﬁ tane
(tetramethy|-‘pamtade aad d)ilpeiorq 1be! injaeiiers44268-@A8)to three weeks, the antibodies are isolated
from the body fluids of those mammals. For example, hybridoma cells obtained by fusion of suitable

myeloma cells with gatiadyrepducing sRleanselsdmm Balbie misdopiht posfpesad-calisegedived from

nybridopa celling SpL0 et proghice 1y depisd antbodies aredpiecied nisRg oA o Balbre

fragments which can be produced by pepsin digestion of the antibody molecule and the Fab

fragments which can be generated by reducing the disulfide bridges of the F(ab’), fragments.

Alternatively, Fab expression libraries may be constructed to allow rapid and easy

identification of monoclonal Fab fragments with the desired specificity (Huse WD er al (1989)
20 Science 256:1275-128 1).

Techniques for 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
mice, or other organisms including other mammals, may be used to express humanized

antibodies.

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

30  may secrete the antibody product.



30pristane, and, after one to two weeks, ascitic fluid is taken from the animals. WO
2009/022988PCT/SG2008/000294 70 The foregoing, and other, techniques are discussed in, for
example, Kohler and Milstein, (1975) Nature 256:495-497; US 4,376,110; Harlow and Lane,
Antibodies: a&etsoratargsManual, (1988) Cold Spring Harbor, incorporatebiigtehtdsipreference.
Techniques for the preparation of recombinant antib%gg molecules are described in the above
references 5 and also in, for example, EP 0623679; 0368684 and EP 0436597, which are
incorporated herein by reference. The cell culture supernatants are screened for the desired

antibodies, preferemREiIRioBs WGHERem B REEeH TN R drBerY P sHRPHILEITREN P ells, such as ES

or EG cells, byiRfOpowIngE by aorenzymedinmueigassal resdhasanbitehassiy shpbddt-assay, or
a 10 radioimmunoassa For isolation of the antibodies, the irqmuno l&bLfli s&q thefCl{Iture
O X 6\/1’%}(}' O a s

supernatantd 6t Gh Ct?fgpggg?ﬁcaﬂ G DS TS "8 P S r it ammonium sulphate,
dialysis agaibidtAyeroseepiocmite iaf sudipesipo ety lenbegiyast, fiaditio frahro tigh ssedodtivd A

membra@esggél;t&%éi A I&iﬂ%ﬁ?ﬁsﬂﬁb@@% tgﬁgﬁﬁ,ggﬁtg{gipﬁgi%tgﬁg purified by the 15customary

chromatography methods, for example gel filtration, ion-exéhange chromatography, chromatography

over DEAE-cellulose ndé)or{iimm n % ffinity chromatography, e.qg..affinity chromatography with the
antigen, or fragmen%‘?t]ﬁg &B1° BPM Cr% e?n%/ﬂ?.s of maﬂ@@ﬁ%%%noa‘c’t(?écf% Ene%¥€?ihﬁc?ﬁé%‘%%%lonal
antibodies areitalsle privicecdHybiicbras 2Goaikomany bagbnbtickie stabla, fsecreteptnonoclonal

antibodies off)¢ desitad.sRaaialbANELaN BEVENAPR Main desndineanspiliies Rpiaving and

recloning. Also included is a process for the preparation of a hybridoma cell line secreting
monoclonal braioriesatipe seaima thdarialopiyeiep gt lepapirsnsad et SEtBE mammal, for

examplga B@Jpé%maﬁﬁ%gsmmﬁ%wﬂtmmmm%é{k%mw@atw@mspgpa&@wmse,nic
fragments thereof; antibody-producing cells of the immunised mamqal are fused with cells of a

suitable myelBRTATEIPHNRAHP ARSI SRR T He HASHATHPe QI SsBS R HPRRIPITEh 8 e creting

the desired apiihoeigs ke dalapiRechtionrogxasnpitispidenn teltaaéBakylismiceimmulinisdtkeitkeVI-1Z are

fused with cells of the mgelo a cell line RAI or the.mgglom? cell ling Sp2 O'A&M the pbtained hybrid
i

. : 1513 I d Ny
cells are scrEamEd 8t Bl n Or e Oy P LB S dis A RoaTtive Pybridoma celle are cloned.
NZCYM, NZYM, NZM, Terrific Broth, SOB, SOC, 2 x YT, or M9 Minimal Medium, and for

15 yeast in medium YPD, YEPD, Minimal Medium, or Complete Minimal Dropout Medium.

In vitro production provides relatively pure antibody preparations and allows scale-up
to give large amounts of the desired antibodies. Techniques for bacterial cell, yeast or
mammalian cell cultivation are known in the art and include homogeneous suspension cuiture,
e.g. in an airlift reactor or in a continuous stirrer reactor, or immobilised or entrapped cell

20 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
mammalian cells in vivo. For this purpose, hybridoma cells producing the desired antibodies
are injected into histocompatible mamimals to cause growth of antibody-producing tumours.
Optionally, the animals are primed with a hydrocarbon, especially mineral oils such as

25  pristane (tetramethyl-pentadecane), prior to the injection. Afier one to three weeks, the
antibodies are isolated from the body fluids of those mammals. For example, hybridoma cells
obtained by fusion of suitable myeloma cells with antibody-producing spleen cells from
Balb/c mice, or ransfected cells derived from hybridoma cell line Sp2/0 that produce the
desired antibodies are injected intraperitoneally into Balb/c mice optionally pre-treated with

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



WO 20091022988PCT/SG20081000294 71 We describe a process for the preparation of a
hybridoma cell line, characterised in that Balb/c mice are immunised by injecting subcutaneously
and/or intraperitoneally between 10 and 107 and 108 cells expressing VHZ and a suitable adjuvant
several time®(e20%01R986 six times, over several months, e.g. between (W& HNdZWHE#AHAtths, and
spleen cells from the 5immunised mice are taken twg to four days after the last injection and fused
with cells of the myeloma cell line PAI in the presence of a fusion promoter, such as polyethylene

glycol. The myeloma cells may be fused with a three- tq twentyfold excess of spleen cells from the
immunised mice in@%g‘?ﬁﬁﬁ?ﬁnﬁoﬁ?giﬂ%’é@gﬂ{%@ﬁ%%ﬁ%ﬁf&%‘% 6%Wﬂgh%°§lfégln gf a molecular

weight aroundi4Ra0.(AFE) tenfresion: 196-¢elisiziel 8rpdndeHan suitab lbacaltireii@ieedia as described
hereinbeforq, supniemeicd wibe selsanimedii, (o exampiedian Medhiimnal Faulaplatervals in
order to prev&nt normal myelorna cells fro O%ergromﬁngt e eswe_?wyt_)l oma cells.
RecombinarfoxheAs qumprisielyeoeirsesticodibedfomalbrBes ach dsortsdbieleorhais Berictsr a light

chain variablgdama al-anthpdiestiealed e bikandaraties b iisiare e plaadisciosed

By definition such DNAs comprise coding single stranded DNAs, double stranded DNAs consisting of
said coding mbiﬁ&féf%ﬁﬂplementary DNAs thereto, or these complementary (single stranded)
DNAs themselves. Furthermore, DNA encoding a heavy chain variable domain and/or for a light
chain variable domaiectRnstiiodispdirated 2t Wrigtrehfbetendomnedieatiodicehensfizamialy by

synthesised; DNA haviIngHhe auAGNLG PHA SedurncRurpdiog: fria heav sain variahle tlomain

and/or for the light chain variable domain, or a mutant thereof, A mutant of the authentic DNA is a DNA
encoding a HEEPENAIHRE MR FE1RE AREPO ARG it RarP O M RS B A & ASRTT® aBb%e-mentioned
antibodigs inaghichn@aRAkanore amino acids are deleted or exchanged with one or more other amino
acids. The modification(s) may be outside 25the CDRs of the heavy chain variable domain and/or of

the light chain variaple domgin afthe.ansitedy mRushrRmuantANA dedaatetandethimbasisilent

mutant wherein one or more nucleotides are replaced by other nucleotides with the new codons
coding for tHESAITE I BSOS ERIFLE I B Y SIS RIS Wb Bogume FalBRPL L BN R
DegeneratedsauanerRs@iadagensr ateslavisbinehelene aniogt diltheigeteteghodizdnthat an unlimited

number of nuclegtides 30are replaced by other, nucleotides without,resulting . hange of the amino
acid sequent&d @’ﬁ%ﬂ)‘?re%&k}ggaﬁc 8tie Sg’élargaenﬁlg%%g 1r§§qtgxgna€éféor%1§§/ e %%é%?(%e%}[%gtheir different
restrictidn sitestamdfercirequenay bl particds foodenpivichiretpreferreddbyitbe specific host, WO

2009/02298%5%&;{1?0%%%9 ,18199%2%graphy over DEAE-cellulose and/or (immuno-) affinity
chromatography, e.g. affinity chromatography with the antigen, or fragments thereof, or with

Protein-A.

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

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

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

25  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,
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-Ag14, the obtained hybrid cells are screened for secretion of the

30  desired antibodies, and positive hybridoma cells are cloned.



72 particularly E. coil, to obtain an optimal expression of the heavy chain murine variable domain
and/or a light chain murine variable domain. The term mutant is intended to include a DNA mutant
obtained by in vitro mutagenesis of the authentic DNA according to methods known in the art. 5For the
assembly of EBraRE28 americ immunoglobulin molecules and the expRésBifretsisciiF¥ric antibodies,
the recombinant DNA inserts coding for heavy and light chain variable domains are fused with the
corresponding DNAs coding for heavy and light chain constant domains, then transferred into
appropriate host cells, for example afte#iglg%%rﬁoration int%)a rid Vecmrﬁ'}lOAlﬁ% gi%?{gasﬁﬁ% are

recombinant DNAs SR AARORES GRS AR A AR R Ve SRRES B IS N t an

antibody direicieB bV iz {use thtmanbedianigecstantbormarv g yomdkanmulepyriiopRa8 tmtydsrsuch as yl
or y4. Likewise r binank DNAS_comprist i . coding: ' ' j [able
domain of arﬁgﬁ%;%a%?%%téc Iﬂt%e\)}ﬁég #Jﬁgekgﬁt? grf? ugn(?ﬁ)[fglﬁlrf:‘:i g%r%%é%ogr%%%r% rc@}:)%g;gsﬂdn@]‘yggd%%re also
disclosed. 18meanottrscesrioetinibhtc- wddisetsdseoasdfibinmenthn Arddminag Telfsdiasdibinant

polypeptide wherein the:heawy.ghainyagable deawie-anditheiightchain vasiakleemaisr ate linked by
way of a spacer group, optionally comprising a si%nal sequence facilitatingathe Eroceisfgsg f the
h

antibody in R Ferecsll BRaRMaRePrseRTE 957 Sep IRt AN A Ba R eRfo ntibody

ancUor a clegygessiieiandipbameptidaispaces-anthengitdfecioss20miienus]s frort e DNA coding
for an effector molecule is intended to be a. DNA odtig%;pg th e]‘tf%tg/),r m Igtﬁnggeu§efgf (i)r} diagnostic
or therapeutiPBBBIREABITE AT UERB SEVHIREANRY Which HP% Vi

ich AfeYoxing of enzymes. %gﬁeuaﬁy enzymes
capable of caisllysing théhiciisatio dU0prothugs, fasepdrtical Eriyd esivatkd. i ha BiNceltiesding such an

effector molecule has the,2 nee. of i 0¥l ' A, ora
s T o

I known in the art. Use Anti-VHZ antibodies
may be usedriediwesiabeegildeteiervigsdnvaR o psapriteo prasentiapidtei dEr e avpRIS Bina theethod
which comprises:{ @) niaviging@n anti-vVHZ antibody; (b) 30incubating a biological sample with said
antibody under conditions which allow for the WO 2009/022988PCT/SG2008/000294 73 formation of

an t%”tjjbo_dyf'a”tiggﬁe%%mﬁigs&%}gp@)ca%%{miagixggﬁ%imm%%m@sﬂmm%smmising said
antibody is formed.
Y and/or for a light chain variable domain of antibodies directed to VHZ as described

15  hereinbefore are also disclosed. By definition éuch DNAs comprise coding single stranded
DNAs, double stranded DNAs consisting of said coding DNAs and of complementary DNAs

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

Furtherfnore, 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 synthesised 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 nuclectides with the new codons coding for the same amino
acid(s). Such a mutant sequence is also a degencrated 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 enceded. Such degenerated sequences may be useful due to their different

restriction sites and/or frequency of particular codons which are preferred by the specific host,



Suitable samples include extracts tissues such as brain, breast, ovary, lung, colon, pancreas, testes,
liver, muscle and bone tissues or from neoplastic growths derived from such 5tissues. In particular, a
sample may comprise a breast tissue, such as a breast tissue from an individual suspected to be
suffering fromidbretestzestscer. Antibodies may be bound to a solid suppfofFtéra¢dPaekaged into kits
in a suitable container along with suitable reagents, ﬂ)ntrols, instructions and the like. Antibody
Delivery 10The 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 lipo es, %%ners, e.g., ethylene glycol
(PEG), N-(2PASRAIRYBropsAi ni fPseR A Rde ﬁﬁs%’é’p%ﬁsﬁﬁnl\“sﬁvg %%ﬁf%%]aé%%MAM)

dendrimers,ddinbif\adiiiens [ghy amicioamimevaohiieeiseis) etc. The immunoglobulins and/or antibodies
may also be delivered into cells as protein fusions or 15 conjugates with a protein capable of crossing

the plasma membrane @pf/euthe Rusieal-MeMIase: POl e xamplethemimh sunogiabulin and/or target
may be fused or conjugated to a domain or sequence from such a protein responsible for the
translocatioﬂ&f%%?ﬂﬁ%iﬁ ‘%ﬁgﬁﬁt@gﬂ%&%@%&“or Rg & TR Eres f?w i

NS ang sequences may inc Ude domains and sequences
from the HIV-1trans-activating protein (Tat), Drosophila Antennapedia homeodomain protein and the

herpes 20simplex-1o%ifiga59s 01y kS AIPHARIARE EUFRIEIRCLBINB Felsuii a4 1S
ADMINISTRAF&80n of Viiverit isnaBssibicierdharvinviNagasérinaiddip goanwhiZamiitigic acid,

polypeptide, fragment, homologue, varignt.qr derivative there odulator, agonist or. gonist, a
structurally %Haggm%gﬂwax’r%Iager:%\gg%ngl%atgwo?Ogﬁg??%?gggé%fnﬁggg?ggoégg?gﬁg? ﬁ?é%%:tive
ingredient mayihedosamildsachias, shph axmdesatioad fgrnepationhost cills fhiessforpaiéedisclose

pharmaceutical compositiong comprising an anti-VHZ agent. Such pharmaceutical compositions are
useful for dezﬁ\clgl@ of tﬁejant&/(%ﬁz agent such as in the form of a composition as described, to an

individyal for the treatment or alleviation.of s ms as described. WO .. .

2009/0 988PCT/g%%E%éﬁﬁgz"éir‘?%“‘b“ﬁyf)%m%‘é%rﬁﬁ‘ééi“&% ;IJ%Sgl%ltléﬁdllrﬁl%hfgrgo}}ﬁ%% e present
document isamdgmmia‘bibrda_hmu’émmﬁMr@wﬁgastﬁﬁémWHZ@g@mm&dVQ#@@diept.
The pharmageulical E%%?uagboﬁg&a?mgs% &itactve.amovnt aidheABKH . ageRitegsther with

O . . .
one or more prharm ceutically-acceptable carriers. An "effective amount” is the 5amount sufficient to

alleviate at lzasttondinyfoprohglsfchaiivangacasadededoarin of an antibody directed to VHZ fused to

a human constant domain ¥ or A, such as K are also disclosed.

15 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 facilitaing the
processing of the antibody in the host cell and/or a DNA coding for a peptide facilitating the
purification of the antibody and/or a cleavage site and/or a peptide spacer and/or an effector

20  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
prodrugs, are particularly indicated. The DNA encoding such an effector molecule has the

25 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.

Use
Anti-VHZ antibodies may be used in method of detecting a VHZ polypeptide present
in biological samples by a method which comprises: (a) providing an anti-VHZ antibody; (b)

30  incubating a biological sample with said antibody under conditions which aliow for the



The effective amount will vary depending upon the particular disease or syndrome to be treated or
alleviated, as well as other factors including the age and weight of the patient, how advanced the
disease etc state is, the general health of the patient, the severity of the symptoms, and whether the
anti-VHZ agerit tedsmgpadministered alone or in combination 10with oth&CHEEaHIS800294 Suitable
pharmaceutically acceptable carriers are well known,in the art and vary with the desired form and
mode of administration of the pharmaceutical formuldtion. For example, they can include diluents or
excipients such as fillers, binders, wetting agents, disintegrators, surtace-active agents, lubricants and
the like. TyplCHRGUBRS tAHABHROL ZHEST HRftRISr ?i@ig&%ﬂf&gc Fitgﬁrgptébg%lt%et’?on thereof
Each carriercshgiide henpaistepisiblaitibothe sfnsedof being compatible with the other ingredients in the
formulation and not injurious to the patient. The carrier should be biologically acceptable without

eliciting an adversgiRantQRnples MAMENEIRSPORSeIswWhaadrainisieted tadhe lnngt cdloe, active
ingredient(s) of a pharmaceutical coEnpO ition is contemplated tq exhibit 20th raee&nfic activ'gy, for
example, in FABASVISHIEHh DY oSt S aRTouie H%%Eﬁa"é?%%ﬁa" ?ﬁset%cr%fg e S(ﬁ Seases Doss

seases. Blossage regimes
may be adjusieskiolpravideline epiipiamdhesageistia tesponsackarcd@ampteadasevalidividsd doses

may be admf'n&\l;%{ga &%‘H%&%%Q%ﬁ%éﬁ%% he, Bg&ggtgg Illy r_educed_ as indicate_d by the exigencies of
the therapeuﬁc situation. The active compound may be administered in a convenient manner such as

by the oral, 25intrayenpus (where water soluble), intramuscylar, subcutanequs,.intranasal, intradermal
or suppository routégttgpﬁ?élﬁ’ﬁﬁﬁﬁwf’é’ﬂ &Siﬁé"y‘%\?&‘?g?é‘a%% MotéEu gﬁl.l tgg(é%d?nﬁsgﬁ%t%% route of
administratieontiieeaetive inghedlicaitlenaygbatsoguired, todterdéate dnihtherhisiterial to protect said
ingredients from the action of enzymes, acids and other natural conditions which may inactivate said
ingredient. WO 209@824988Re4/SG2008/000294 75 The anti-VHZ agent may be administered

alone, % in combi téoann %%it icgghaeg1 % Q?Q%"%&if %%%riltsmzlot%g%ﬂ%@gﬂﬁgg dﬂa&q%i ﬁ%i;ﬁplgffor use herein
are any compatible drugs Hat are effective for the intended purpose, or drugs that are complementary
to the agent fwhmiglatidmoFndrftrerartafiorexitiptecbintze coedilintisnngse potyrraiy (B€-administered

Ssimultanco sy, gf seausRUAbEAI IS HRAVRR PHE A ARae BiBRA S TagtisrAskjeved. Oral
polyamidoamine (PAMAM) dendrimers, HEMA, linear polyamidoamine polymers etc) etc.
The immunoglobulins and/or antibodies may also be delivered into cells as protein fusions or
15 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-

trans-activating protein (Tat), Drosophila Antennapedia homeodomain protein and the herpes

20  simplex-1 virus VP22 protein.

PHARMACEUTICAL COMPOSITIONS AND ADMINISFRATION

While it is possible for the anti-VHZ agent, including an VHZ nucleic acid,
polypeptide, fragment, homologue, variant or derivative thereof, medulator, agonist or
antagonist, a structurally related compound, or an acidic salt of either to be administered

25  alone, the active ingredient may be formulated as a pharmaceutical formulation.

We therefore also disclose pharmaceutical compositions comprising an anti-VHZ
agent. Such pharmaceutical compositions are useful for delivery of the anti-VHZ agent such
as in the form of a composition as described, to an individual for the treatment or alleviation

of symptoms as described.



In some embodiments, the inhibitor of VHZ activity, expression or amount is provided as an oral
composition and administered accordingly. The dosage of the inhibitor of VHZ activity, expression or
amount may be between about 1 mg /day to about 10 mg /day. 10The pharmaceutical composition
can be admiwistzed1eeeh oral formulation in the form of tablets, capsule8GFSerRIGHHE2MN effective
amount of the oral fonnulation is administered to patignts Ito 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. In general, the daily oral g((j):se of agent is, less tha 00m d more, than 100 mg, The daily
150ral dose may béﬁSﬁ?%ﬁ% ?ﬁ&?o@%nfg}?ﬁlﬁlg?flot%pé}%él g&ﬁr\?gér?%%%y Brasented It a unit dosage
form and may hetmeparpdshy anlgasteth et ikbldmgenthes antaskiphargnedipntThe composition may be
formulated together with a suitable pharmaceutically acceptable carrier into any desired dosage form.

Typical unit dosagerigy maineisdadableisuiaitsspangers, sotifiotiss suspensiohs aetirvlsbagsgranules,
capsules, suppositories. In general, the 20formulations are prepared,by.ugiformly ?gﬂ jntimately
bringing into" esf%%rié’”ﬂ@() e %lé)ﬁff %%%%Cﬁﬁ%%é{é%tﬁcﬁa%%ﬁgﬁe]Fsrso%gl@?&?\l/%e solid cggqﬁ%ers or
both, antl asnecesséiigishapity theemtddast oy mptive dgréidies aadebihtdorporated into a variety
of basic materials in the form of a liquid, powder, tablets or capsules to give an effective amount of
active ingredient toreatrtag dispaset REThecappasitipapmaydpastintdinl viecash/cadynidristered, for
example, with an inert diluent or with an assimilable edible carrier, or itmg- qgﬂﬁlé) ip hard or soft
shell gelatin (?atﬁ%aﬁ?gs?r(?#: Vrll%tffl{’t% ‘ggm%srgélseé al%%sté C?g%gn r{g}? ﬁ%%,ége iné@?porateg irectly with the
food of the diety Edraorad the dipeatictadiimistthtisenaaé heslibe tthn pesisnd hayeserincorgsrated with

excipients and used inthe, form.Phingssthle, BRIRLS: BURsAARIR RS CARSHIBM RIS,

30suspensions, syrups, wafers, and the like. The amount of active compound in such therapeutically
useful é8mpwiitioRsiAhstaethat a suitable dosage will be obtained. WO '
2009/022988PCT/SG2008/000294 76 The tablets, troches, pills, capsules and the like may also
contain the followirfgritathimbersashitizadunscenghtessmicstarsiaetidrmostaiarhsragerat yaskgifents such

as dicalciumyphesphate a iginica g RIALIHARARLHRIRIASN AP HRIGH, RIgématd and the
like; a lubricant such as madgnesmm stearate; and a sweetening agent such as sycrose, lactose or
they can include diluents or excipients such as fillers, binders, wetling agents, disintegrators,

surface-active agents, lubricants and the like. Typically, the carrier is a solid, a liquid or a

15 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.

The active ingredient(s) of a pharmaceutical composition is contemplated to exhibit

20  therapeutic activity, for example, in the alleviation of cancer, tumours, neoplasms and other
related diseases. Dosage regimes may be adjusted to provide the optimum tberapeutic

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.

The active compound may be administered in a convenient manner such as by the oral,
25 intravenous (where water soluble), intramuscular, subcutaneous, intranasal, intradermal or
suppository routes or implanting (e.g. using slow release molecules). Depending on the route
of administration, the active ingredient may be required to be coated in a material to protect
said ingredients from the action of enzymes, acids and other natural conditions which may

inactivate said ingredient.



5 saccharin may be added or a flavouring agent such as peppermint, oil of wintergreen, or cherry
flavouring. When the dosage unit form is a capsule, it may contain, in addition to materials of the
above type, a liquid carrier. Various other materials may be present as coatings or to otherwise
modify the piyksiead/fazpisof the dosage unit. For instance, tablets, pills, oPEAESARSHBI e coated with
shellac, 10 sugar or both. A syrup or elixir may cont 'gl 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.he pharmaceutically
pure and substantiafy ?R}H-%%caﬁ?%@%&?ﬁ@l&%ﬁ%%g&?l it LdBiHEh.: ]l’ﬁaél%t‘fvvlgl @glrﬁlbound may be
incorporatedtistapsustaipadsrlérschprapatatigratandtdimisatieis 45 aje etableropanbla dergsus

Administratign In.some mc?odime ts, the anti-V ggrt]ta'}g PIQ) ided as an et or
intravenenoﬁ%af:%!%frx%o%lctlgﬁ a?ﬁt %glrtnei%lgge%gagsceégrrﬁﬁ?/: 'Iahe dosage of the a_r(\);i-VH agent inhibitor
may be betwesnudiout Shofrkgidatierekslicsdboaranringhiqy 2harepk s1arHe aftivistzredent inhibitor may

be provided if,2,Aosage,0tPeINRER-H0-3A Msifavasieh snRtieast3RRRNefday:seandhan 200

mg/day or between 30mg/day to 200 mg/day. The pharmaceutical forms suitable for injectable use

include sterile aqu%gr%jg’jl’%gpsr%vhere water soluble) or dispersions and sterile powders for the

extemporaneous preparation of%teﬁle injectable solutions or dispersion, In all cases the form must be
sterile and must belflafngemeoditentsitibe iy oh AR B ES RASHSNIE SR thRyeyigsd

conditions 052émﬁlaw%%ﬁﬁt%ﬂ%ﬁ%ﬁ%@t&%&ﬁ&bﬁﬁ@%@ﬁ!%@g@lsﬁwﬁuﬁenbaraslirmimg action of
microorganisms such as '

acteria and fungi, The carrief can be 2§olve tor iﬁ er?Aon medium
containing, fﬁ?téﬁ%r?&l%‘?ﬁé%R’éfﬁ%‘ﬁ&lf%%l%lbﬁé’fe&mtel, R sigsie ] g’élyé‘c‘)’r, and liquid
polyetheylene gloycol, and the like), suitable mixtures thereof, and vegetable oils. The proper fluidity
can be faintained, et Rhasmasratise! #RMPSE b mea R iumered AR ab (P BERALMBRance of the

required parfigig segiri)epasefdisharsiomangriyiliamsenbsupasfactantislaid®is
2009/022988PCT/SG2008/000294 77 Topic IAdmiqiagation ;I'he E{n&m&aceutical ‘ggr{ggositions
disclosed he?@%l%‘é%%%t@mf&bﬁ%%3?‘!.%?)%&%%10 i SRR tior, Wit Yopical¥6rmulations being

on, wi toplca]
preferred where the tissue affected is primarily the skin or epidermis (for example, psoriasis, eczema

and other epidermaingi§E584% amHe! RfpiesrRatIh s REEdEciRbnd HandHeR i c s in which
the compositiegds-anplied axiemplysby ket kastadiaildbengkimsuibacertm bettipatate Aaily

conventional pharmaceutical form for topical lication includes a soak, an ointment, a cream, a
otion, 4 pactbALAGE TS ERR VA O e U8, & BRI S SR B Bl R TR T B i erapy i
delivered by &atigtifoseielasatite phpinedbyehiclectead beoiportentant gersrally Tsaelated

composition may be formulated together with a suitable pharmaceutically acceptable carrier

into any desired dosage form. Typical uﬁit dosage forms include tablets, pills, powders,

solutions, suspensions, emulsions, granules, capsules, suppositories. In general, the

20 formulations are prepared by uniformly and intimate}y 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 Hiquid, powder, tablets or capsules to give an effective amount of active

ingredient to treat the disease.

25 The composition may be suitably orally administered, for example, with an inert
dijuent or with an assimilable edible carrier, or it may be enclosed in hard or soft shell gelatin
capsules, or it may be compressed into tablets, or it may be incorporated directly with the food
of the diet. For oral therapeutic administration, the active compound may be incorporated with
excipients and used in the form of ingestible tablets, buccal tablets, troches, capsules, elixirs,

30 suspensions, syrups, wafers, and the like. The amount of active compound in such

therapeutically useful compositions in such that a suitable dosage will be obtained.



10 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 skin proliferation
disease is treated with hydrating preparations. Soaks are the easiest method of drying acute moist
eruptions. LSYBALPASHERr in water suspension) and solutions (medicatidis &bl ia solvent) are
ideal for hairy and intertriginous areas. Ointments or-k5water-in-oil emulsions, are the most effective
hydrating agents, appropriate for thy scaly eruptions, but are greasy and depending upon the site of
(e esion Sometimeg JRERTAbIS.  SARrLORIALe, e 530 he ARoled B omAIANRR I a bandage,
particularly when it'is desirable {0 iricrease penetration of the agent composition into a’lesion. Creams
or oil-in-watéirelerutsibras awd getscanthabsotbaisim alaechier detehmo skepsmietiushyadiealsiable to the
patient. 20 (Gyzz0.61.3) di&@?&ﬁﬂ?Qg@xx@éﬂ&%‘é%&ﬁ%f%ﬁ@@ﬁ{%@é}ﬁi§1§&ﬁﬁ@%§%%ﬁ§iiﬁéf;l £d., p.

0

1593-15950°(1996)). Cream formulations generally include components such as petroleum, lanolin,
polyethylenduiijests sialrsr BlRe R SHIIFASO SRR BEfiAMRE S RIS 8tcliFspas.CaTE5E Phlcohol,
tocophesyl agetalgidsenroRWda istatealanehn aleahakisingibieane: caltgmanergreen, or
methylchlorisothiazolinone, methylEoﬁhiazolinor%iﬁ%yclometh;co?e and Z?hlydrox&/ip{.og){l
methylcellul§8ma Sy aHRENIAER AR ARTREST 01t ST fofARtiatiShE 39 topicaI A pptAtion include
shampoos, seapsalshdkie:|abiorsypad tieilikearparticularly those formulated to leave a residue on the
underlying skin, such as the scalp (Arndt et al, in Dermatology In General Medicine 2:2838 (1993)). In

general, the concentaiaNsidhe cemRasiioRiprisentapicalingsnHationdsitsam@tamptyiabout 0.5
to 50% by weight qf the compositibgn,.such as %gout Itg 30%, ab?utn%- g/g gtréglk\)vq&t%—e]rf)%. The
concentratiofP R84 REABE5H L (BHEF BB oA BT the PN IRtamy "ae featment cont

ac
nues, the
concentatiosuganbedowareduprdhdisip plication:of the aW @ 2009/022088RETISGXORE008294 78
formulation may be less frequent.. ToRi '1_: Qttl%'ﬂ% arg ften.arplisdhnice daily-HdQuweyer,
once-daily a%% |ct’c1 |oe(rE1h§faa¥ Boéjty ?cﬁ%%%ir%% %requer?t ’ap%%ations of gﬁgémaller dgselzqgay be

effective. Therstestlayaonfeilenuseyrarmatcsaossd B PRI, AesEs WehEwaRbe8e &4rug into the
viable skin layers over:a.nrolonaad eeried Affimenalke ipricakanpicaiph R Sulfigiiiamaent of

active ingredient must penetrate a patient's skin in order to optain a desired pha}r{maﬁlo ical effect. It
is generally AR SRRRPMRATAS HHEEASRAEH HHOG YR SRS RPRERIRHN BR4ASRAAPR Y the drug,

the behaviour of the vehicle, and the skin. Three major variables account for differences in the rate of
absorpiidn or flux ohthefebénerdpitaicdnus < drimesditie drug in different vehicles; the 10concentration

of drug in the vehidg sthe: Raititiamsasficiantof Hruig:batweesibelsisatimeesmrun and the vehicle
and the diffusion coefficient of drug in the stratum comeum. To he effective for treag{;q%wt a cfrug must
cross the stritGRYCERMEE PRRTEHTS &éﬂ?i‘ﬂﬁée%&ﬁ%&% ‘W‘fﬁ%%%gﬁa%? ﬂ%gg’lﬁﬁt.i In gerellg?g , a topical
formulation Whithie@xees & highvdanvitraisKimgepltratidn is affectVenp/kad vestsehaatial 3Z Pharm.
Sct., 60:117%@&3%? %lsgb?tézl)may be provided in a dosage of between 10-300 mg/day, such as at least 30

20  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
of sterile injectable solutions or dispersion. In all cases the form must be sterile and must be
fluid té. the extent that easy syringability exists. It must be stable under the conditions of

25  manufacture and storage and must be preserved against the contaminating action of
microorganisms such as bacteria and fungi. The carrier can be 2 solvent or dispersion medium
containing, for example, water, ethanol, polyol (for example, giycerol, propylene glycol, and
liquid polyetheylene gloycol, and the like), suitable mixtures thereof, and vegetable oils. The
proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by the

30  maintenance of the required particle size in the case of dispersion and by the use of

superfactants.



15demonstrated that in vivo efficacy of topically applied steroids was proportional to the steroid
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 theVWeeapaadisdf the active compound(s) from the skin surface Bhf i@t keratinocytes.
A skin enhancer which 20 increases the absorption % the active compound(s) into the skin reduces
the amount of agent needed for an effective treatment and provides for a longer lasting effect of the
formulation. Skin penetration enhancers are well known in the art. For example, dimethyl sulfoxide
(U.S. Pat. No. 3,7 11988 Adeigisimior 2-butanediol surfactant (Cooper, J. Pharm. Sci., 73:1153- 1156
(1984)); a combinalibe atirancl ahcoalpiciaoic drs(;)t&yﬂéimhm&i(ﬁ@tﬁ&% &Wa)blﬁ-@mypmal and

251,3-hexanedjol (WO 87/0349 decé9 eth Isul OXIde ur. J. Drug.
Metab. Pharrnagc mftrﬂ Tob” %1)5 @)’ a%% 1 emt%ﬁﬁ%?(? §ﬁ§g¥£§U§§€§§éﬁ§0ne RTM.,

pyrrolldonespmrmrW@mﬂy@%;ﬁl&@bﬂ?@ﬂ&k@h&?nﬁﬁﬂ@%l@l%@ﬂ(P@%ﬁ?ldﬁnﬂﬁér@é@?é@%uch as
1,8-cineole, menthone, limonene and nerolidol (Yamane, J. Pharmacy & Pharmocology, 47:978-989
(1995));5Azone.RT Vheaingidaidioautali¢hiamibaiz éiak ﬂﬁﬁhmmacélﬁicmlsmewhﬂc&ﬁmmms)) and

oleic acid, polyet n C nah, 41-£44 (1996)) are
known to mproBéwegm pene??’a?ogf% ?aer%{"é%%??v‘g%@‘éc?“eﬁgs W Ogg %90%18%%84/%“(%20()‘8/000294 79

Levels of pepetrationuttarfcaneior synierimpositidiveair idedaterptired Bieehdigleaskabiiatoithose of
skill in the art, For.example.radiplabeling .ot he agtveicomnounidafeauad bYo%]@ﬁStHE%%ﬂt%t of the
etermine

amount of radiolabeled compound absorbed b the skin enables one of skill in the art t

levels of the%ﬁ’?ﬁ@@l%ﬁaﬁﬁ%?‘ﬁé&lﬁélﬁﬁi é}f‘@“@f@?s@\?é‘i}él GRS UL SRR ER LK Faffetration of

the test gompopwhethBublisationsdietaingite-skin pencikatian studiesdngisdenReindeiath, W Gand G S
Hawkins. The W anlnggorkshlre P| as an Ag @Model f%r Measurin Percu aneou Penetration.

In:Swine in BIS EﬂE&? SRS EH M Esﬂfﬁ‘i TS BIERUH, Pngw onl% ¥ ?—Ifawklns G.
S. Methodol@lgyl fﬁbﬂﬁﬁﬁ)@ﬁdﬂmoi treétﬁimfﬁkhyﬂmnag@m@mesmmﬂBmmmMeﬁumm Skin 10

Absorption. BAKSEIIRITIER. AL REISNIA, U8 GRG RISstoBOrARaInole°0, po.o7-80

and W. G. R&i osme ics & 0|Ie res, 170:3-9 (199 some ‘applications, a long acting
form of agerediatiposiisnlmdynisesolvent) are ideal for hairy and intertriginous areas. Ointments or

15 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
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.

20 (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,
lanolin, polyethyiene glycols, mineral oil, glycerin, isopropyl palmitate, glyceryl stearate,
cetearyl alcohol, tocopheryi acetate, isopropyl myristate, lanolin alcohol, simethicone,
carbomen, methyichlorisothiazolinone, methylisothiazolinone, cyclomethicone and

25  hydroxypropyl methyicellulose, as well as mixtures thereof.

Other formulations for topical application include shampoos, soaps, shake lotions, and
the like, particularly those formulated to leave a residue on the underlying skin, such as the

scalp (Arndt et al, in Dermatology In General Medicine 2:2838 (1993)).

In general, the concentration of the composition in the topical formulation is in an
30 amount of about 0.5 to 50% by weight of the composition, such as about 1 to 30%, about 2-
20%, or about 5-10%. The concentration used can be in the upper portion of the range

initially, as treatment continues, the concentration can be lowered or the application of the



administered using formulations known in the arts, such as polymers. The agent can be incorporated
into a dermal patch Clunginger, H. E., in Acta Pharmaceutica Nordica 4:117 15 (1992); Thacharodi et
al, in Biomaterials 16:145-148 (1995); Niedner R., in Hautarzt 39:761- 766 (1988)) or a bandage
according towettiedg2es®wn in the arts, to increase the efficiency of deliPEiT/ S8 Héxg4o the areas
to be treated. Optionally, the topical formulations des/%ribed here can have additional excipients for
example; preservatives such as methylparaben, benzyl alcohol, sorbic acid or quaternary
20ammonium compound; stahilizers such as EDTA, antioxidants such utylated hy ox%/toluene or
|

E S
butylated hyHEXARIE@HRE SeHtdFeasah TP AR U AR RAR ﬁﬁ?&&gyﬁieg&ﬂh TAHGH The
active compenaddaiByapliefpadminisiercdpaiantecdiyyoeintapettonealiy. sRisperdicamenibalso be

prepared in glycerol, liguid polyethylene glycols, and mixtures thereof 25and in oils. In
embodiment ,?ﬁ%vaiiaﬂgrgﬁrcﬁgrt%%rﬁgy% E)‘émpre%aarcetscilsi‘r"li 566" 8%63&0 & g?(‘,}gl?n%?,n %ﬁ&la?%l%gan%gs, USA).
Capsitol is aipiolyarvartic B:oykipdertrin dpdlatped patlvdodithen sulfonate salt separated from the
lipophilic cavity by a butyl ether spacer group, or sulfobutylether (SBE). The cyclodextrin may be

SBE7-B5CD. AdjuvanisopQkhepeticapositicnifmaynbenadiminiieried ingewdiadinvanperetadenistered with
enzyme inhibitors or in liposomes. Adjuvant is ysed in its,broadest sense and ingl nyJjmmune
WO 2009/025988PCTS 26%%/6’0‘85@2 802 T‘r#ﬁ%%a%%l" l%al?ﬁggs%b% ‘Sé?ﬁteé?%%.g% j?Jé\{;lantS
contemplatethdtgheisbiochiide rédorgimbisthackiidncfonttaetafitbsouhrasbldrge thyleeha gyl ether and

n-hexadecyl poyefhylgne eiher ERZye AR QS AN de-RaRCSRIFYRIN;HROsRMgS include
water-in-oil-in-water CGF emulsions as well as conventional liposomes. 5Prevention of Microorganism
Growth = absorption or flux of different topical drugs or the same drug in different vehicles; the

10 concentration of drug in the vehicle, the partition coefficient of drug between the stratum
corneum and the vehicle and the diffusion coefficient of drug in the stratum corneum. Tobe -
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)

15  demonstrated that in vivo efficacy of topically applied steroids was proportional to the steroid

penetration rate into dermatomed human skin in vitro.

A skin penetration enhancer which is dermatologically acceptable and compatibie 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

20  increases the absorption of the active compound(s) into the skin reduces the amount of agent
needed for an effective treatment and provides for a longer lasting effect of the formulation.
Skin penetration enhancers are well known in the art. For example, dimethyl sulfoxide (U.S.
Pat. No. 3,711,602); oleic acid, 1,2-butanediol surfactant (Cooper, J. Pharm. Sci., 73:1153-
1156 (1984)); a combination of ethanol and oleic acid or oleyl alcohol (EP 267,617), 2-ethyl-

25  1,3-hexanediol (WO 87/03490); decy! methyl sulphoxide and Azone. RTM. (Hadgraf, Eur. L
Drug. Metab. Pharmacokinet, 21:165-173 (1996)); alcohols, sulphoxides, fatty acids, esters,
Azone.RTM., pyrrolidones, urea and polyoles (Kalbitz et al, Pharmazie, 51:619-637 (1996));

Terpenes such as 1,8-cineole, menthone, limonene and nerolidol (Yamane, J.
Pharmacy & Pharmocology, 47:978-98% (1995}); Azone.RTM. and Transcutol (Harrison et al,
30 Pharmaceutical Res. 13:542-546 (1996)); and oleic acid, polyethylene glycol and propylene
glycol (Singh et al, Pharmazie, 51:741-744 (1996)) are known to improve skin penetration of

an active ingredient.



Under ordinary conditions of storage and use, these preparations may contain a preservative to
prevent the growth of microorganisms. The prevention of the action of microorganisms can be brought
about by various antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol,
sorbic acid, ¥axperesal, and the like. In many cases, it is possible to indUdssEotowiREgents, for
example, sugars or sodium chloride. Prolonged absqrption of the injectable compositions can be
brought about by the use in the compositions of agents delaying absorption, for example, aluminium
monostearate and gelatin. Sterile injectable solutions are prepared hy incorporatin%g‘;e active

compound in the 155 MR ¥ 2R SLEPHPO SARR SHRR AR GBI SPYHESTI¥hgredients
enumerated jaRovEioaRdRisRE follved iy Bltaredstetiisaiiong Gemerallicdispersians are prepared

by incorporajing the sterilised active ingredient info g.sterile yehicle which contains.the basic

dispersion m8& gﬁdﬁﬁ@‘ﬂ&&ﬁﬁPéaflg%&‘ﬂﬁ&%aféﬁ éof%%ﬁég%%pé)ﬁlﬁm%br% %ggg%%lg.e%n%he case of
sterile powdenatfia the pfejiiratihn of steltermjectaniés sﬁhhﬁ@ns}mﬂmeah&db&dfmgmpm_ﬁtion may
nelude yaculm. Andn ARG Iesamg g iehigne ARl el sy seh AL actiugdpasedient

plus any addifional desired ingredient from previously sterile-filtered solution thereof Pharmaceutically

Acceptable GantsmpitaticedediceimcipieRatndenatally sceepfaSidlenkies Ahe/Mieamuentorkehiges any
and 25all solxents, fispaisiRfRedirnioRlRgS reRikaCIRIal RE ARIfURGRRE BN IS IRelRMC and

absorption delaying agents and the like. The use of such media and rz?%%ent_s for pharmaceutical active

substances ReaICRANvE-if tAeIsFenERd e BlsAEBENSR EATFchiterfdni bt S asidaf&mpatible
with the activer ingrectientonse Aheree kiR ibeiape Dit-enmpasitons Ictartefopkatied. Supplementary

active ingredients can a| e incot orated\g he. 30c osifi WQO,, .
2009/0&‘298&6’1‘9%%&;%%%%’485& s g&e) A EBnEs Eeéslé’éeﬁ%cff’éi‘fﬁ R igeous to
formulate phaysiage dichhcdinBostivad.if dosdge &nliofbrmefor #x8e) df Hfministration and uniformity of
dosage. Dosage unit form as used herein refers to physically discrete units suited as unitary

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
incorporated into a dermal patch (Junginger, H. E., in Acta Pharmaceutica Nordica 4:117

15 (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
example; preservatives such as methylparaben, benzyl alcohol, sorbic acid or quaternary
20 ammonium compound; stabilizers such as EDTA, antioxidants such as butylated

hydroxytoluene or butylated hydroxanisole, and buffers such as citrate and phosphate.

Parenteral Administration
The active compound may also be administered parenterally or intraperitoneally.
Dispersions can also be prepared in glycerol, liquid polyethylene glycols, and mixtures thereof
25  and in oils. In some embodiments, the dispersions may be prepared in 30% Capsitol (CyDex,
Inc., Lenexa, Kansas, USA). Capsitol is a polyanionic -cyclodextrin derivative with a sodium
sulfonate salt separated from the lipophilic cavity by a butyl ether spacer group, or
sulfobutylether (SBE). The cyclodextrin may be SBE7-8-CD.

Adjuvants
30 The composition may be administered in an adjuvant, co-administered with enzyme

inhibitors or in liposomes. Adjuvant is used in its broadest sense and includes any immune



5 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 directly
dependent o GayineeAsue characteristics of the active material and the?paftieiiiel’t¥Pdpeutic effect
to be achieved, and (b) the limitations inherent in the art of compounding 10such 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 agre cogﬁounded for conve#&?nt.and gl ective adrpinistration
e

in effective aHBHA SR ANt eR A AR i Ay VAR SIS TR T B AR (AT in the
case of compasitaRsodaiaining s pplehyextatly krtivaeyigrdedients nthexAiddytagesthy eutetérnined by
reference to.the usu se and manner of-administrati f id ie S
Example 1. BRSSP oS AR RLE R B A B PR B R E
Expression €onlstensias 2611 sumverienaivéaresingsick-clone 1l cDNA library (BD, Cat#637260) is used
as template in the generation of VHZ fragment. Forward primer A,
5'gcgaaftcaccatggdegtgragcetiticaactiacs® @rovreverse primer B; 5'gtggatcccgMcgttcgetggtag 3' are

used to perfor PG a4, 55,126, 4 GHcle Sl THe NP GRIBARERN 54068 seed Ino the EcoR1

and BarnEll sites of the pEGFP-N1 vector, 25resulting in VHZ C-terminally tagged with EGFP
(VHZ-EGFPYrepeneds st srarent teeassytd Bis0Rresmivaitl primer A and reverse primer B together
with a mid-reverse primer 5'gccaaagcccagagcagagtgcactcccacage3' and a mid-forward primer
5'gcgaattcaccatggdbgepesguistet ottt ! arieroewdnisassiailbe sreasbyphestdaswaiiuyg previously

(Zeng et al. 2003)49:make saialy gaggyei@gqyyaéﬂhﬁeggaéﬁén{ eI EnaD Bh3RD CRitagment is

then inserted into the EcoR1 and Bamlll sites of the pEGFP-N1 vector to form mutant VHZ
C-termifally thigfsesalitine: e ke ymesysaye & ErPornble/n joghide eipnic agents, for example,
2009/ 02298&?@&1@%@%@@@?&8& 8rblonged absorption of the injectable compositions can be brought

about by the use in the compositions of agents delaying absorption, for example, aluminium

monostearate and gelatin.

Sterile injectable solutions are prepared by incorporating the active compound in the
15 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
dispersion medium and the required other ingredients from those enumerated above. In the
case of sterile powders for the preparation of sterile injectable solutions, the methods of
20  preparation may include vacuum drying and the freeze-drying technique which yield a powder
of the active ingredient pius any additional desired ingredient from previously sterile-filtered

solution thereof.

Pharmaceutically Acceptable Carrier
As used herein “pharmaceutically acceptabie carrier and/or diluent” includes any and
25  all solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents and the like. The use of such media and agents for pharmaceutical
active substances is well known in the art. Except insofar as any conventional media or agent
is incompatible with the active ingredient, use thereof in the therapeutic compositions is
contemplated. Supplementary active ingredients can also be incorporated into the

30 compositions.



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 VectovAbmedIdse three expression constructs are respectively traafisetsdsinteeshe human
breast cancer cell line-MCF-7 (ATCC HTB-22) or Normal Rat Kidney cell-NRK (ATCC CRL6509),
using Lipofectamine 2000 (Invitrogen). The cells are¥ultured in RPMI 1640 medium supplemented
with 10% fetal bovine serum and 2 mM L-glutamine (Invitrogen). Cells are selected in 1 mg/ml 0418 for
20-30 days to estabsHSt Al £&lMSools. The stable pools 10(106cells/m1) are then subjected to

EGFP sorting by FAGS YentagedSnimnedes (BesteniRickinsnn)daisel eohipssibrAmdsitiveundls.

Example 3. &:ﬂonf?cal Micr%s,c{co. and Analysis.of V. Z?%GFP Subcellular Localization NRK cells
a g})}(% Ol d0sa,

transfected WitH'VHZ O A B ShA S % overslips and washed once with PBSCM

(PBS containing ImM MgC12 and 1mM CacCl2). Cells are then 15 fixed in 2.7% graformaldehyde for
20 min at room tenSSASRTBIFOTNZS B AR VS 16 R RUNSKADI GRS SBA SHELRIILnARY
permeabilizemd fgscl Fomire with0td 29bSapeiner IPBRCM@mtnins phatedrwitedapbitiantifReticentrin
antibody from Covance' Inc (Princeton, NJ) for 1 hour at RT,.and.then overnight,at, 4C. The cells are
gently washgli'“t?ﬁ%%ﬁ%iastev%(ifﬂ gﬁ%&ﬁ\}%ngsﬁﬁ%u Sletf wfﬁwdg%ﬁ?r‘ﬁc?ﬁ%%"%% ncqgﬁ%aéhgt%eé%ﬁ?ﬁmxas
Red (Sigmapfardahetis:htdRier 20hF lspeViAgic® e fhediroetijosaacaivie tbioreen)digfiebhysadnce

microsCopy. Canfea MBI PBIIGHIE (R6iss S SIQHITRAE BRaSET ATl dy Seneraton

of Mouse Monoclonal’and Rabbit' Polyclonal Anti-VHZ Antibodies The method is previously described
(Li et al., 2008¥apeatisssibeht barhicerinind Yod thay bridinns sy kit atermmseri®gies Inc.)

to genqate Vidg hvkeidomasrAfter fusinasripenaayies slarved fiemmice immdnizeddvith VHZ-GST,
with SP2/0 myeloma cells, 506 surviving hybridoma clones are isolated and grown up. All clones are

initially testetPRSERADTRARGBUELTRRL BEWBHES showed good reaction with VHZ, and the two
specific VHZ clones with strongest reactivity are selected as these two clones can be used in several
30applications (Fighie A)ciRel BB s IRERSPRN A AT venreuried fergonsraient tesbei&Rler Synthesis, WO
2009/02298 3R i 425 A08M3R0Q294 Bdounts with a suitable pharmaceutically acceptable carrier in

dosage unit form. In the case of compositions containing supplementary active ingredients, the
15  dosages are determined by reference to the usual dose and manner of administration of the

said ingredients.

EXAMPLES

Example 1. Generation of VHZ-EGFP, VHZ (C958)-EGFP, VHZ-GST, and
VHZ{C958)-GST Expression Constructs

20 The human Universal Quick-clone II cDNA library (BD, Cat#637260) is used as
ternplate in the generation of VHZ fragment. Forward primer A;
5’ gegaattcaccatgggegtgeageceeccaactictee3’ and reverse primer B;
5’ gtegatcccgtticgticgetggtag 3” are used to perform PCR (94, 55, 72°C, 40 cycles). The VHZ
PCR fragment is then inserted info the EcoR1 and BamH]1 sites of the pEGFP-N1 vector,
25  resulting in VHZ C-terminally tagged with EGFP (VHZ-EGFP). To construct VHZ (C955),
the above forward primer A and reverse primer B together with a mid-reverse primer
5’gccaaageccagageagagtgcactcecacage3’ and a mid-forward primer
5§’ gegaattcaccatgggegtgeagecececaactictee3’ are used in a similar strategy as described
previously (Zeng ef al. 2003) to make catalytically inactive VHZ (C958). The VHZ (C958)
30  PCR fragment is then inserted into the EcoR1 and BamHI1 sites of the pEGFP-N1 vector to
form mutant VHZ C-terminally tagged with EGFP; VHZ-(C95S)-EGFP. The VHZ and



Inc.). The antibodies are produced by immunizing rabbits with a synthetic peptide C-
RRLRPGSIETYEQEK corresponding to amino acid residues (126-140) of human VHZ. Antibodies are
purified by protein A and then peptide affinity chromatography. A specific band of expected size (16
It.Da) is detewtedoiyothsantibody in itnmunoblot analysis of cell Slysates eigrigedofissmsenveral 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, and A431 cells
NRK cells, Human Mammary Epithelia cell-MCF-I OA (ATCC CRL-10317), and_10 Human Epithelial
carcinoma cé’fﬁ%ﬂ%ﬁ%ﬁ?@%*ﬁ?&ﬁ%@%fﬁ@ﬁ%ﬂww QPSR GdeHeTOREE Wit BESCM (PBS
containing 1mNZMISIREST AlhMocaGi2)ofdaliseans, thamfikqdeinhQWfimetmnptdand5 min at -20C.
After two more washes with PBSCM, the cells are permeabilized for 15 mm with 0.12% Saponin in

PBSCM andjiyqutited witheraauseanityHubiin XRigrogliand i pntkyH4 astiagiadir 150
dilution) for 1 hour at Rl, and then 15qvernight at 4C. The cells are gently washed three times with

PBSCM and YHGEHHET (iho2Aa SeeEH U8R 1A% d with Texas Red (Sigma) and anti-rabbit IgG

conjugated with FITC (Sigma) for 4 hours at RT. Confocal imaging is performed (Zeiss LSM 510
Image Bfowser). EQ&%@F@%@W%%WW%&H&‘F%@%%W‘TH@@?M SRRt AVEYRIT2R22065) is
usid- Ashpsr%mﬁe?%%méﬂa@w(g@ﬁwmalwhﬁm@f%m&miﬁﬁ%agﬁw%ﬁﬁmmgﬁ%ﬂhe assay
wells with buffer; the desired potential PTPases (0.675picomole for each protein: VHZ-GST,

Uz ST+ PO EES L IRHAIOT UR SRS S RSt o CEMRASE Gt b b 5 B LR ane
incubated 3G mpienicddmitiaspe ciubbovitesfluareadenad s ibiemoimntifietruging Geemini XPS
microplate spectrofluorometer lecular Devices). Fluores IS measured jnute intervals
at 25the excﬁeglﬁ%tﬁéefﬁlé &r ?@Ié’% v%/a?\?é%e%ﬁg hdsa%sf ?ggtgﬁ%ﬁlgﬁr‘%ﬁ?ﬁ Sgc%i\%? t?h%%ﬂ%gphatase
inhibitot Godi(ff withiovanwdhts (abiesv) ie BSER hotine SsdyGh Yanegative mederdBeEample 7.
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analyzed using WinMDI 2.8 software. The percentage of APC-labeled cells (FL2) is determined.
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

15 fixed in 2.7% paraformaldehyde for 20 min at room temperature (RT, 24°CY. After two more
washes with PBSCM, the cells are permeabilized for 15 min with 0.12% Saponin in PBSCM
and incubated with rabbit anti-Pericentrin antibody from Covance’ Inc (Princeton, NJ) for 1
hour at RT, and then overnight at 4°C. The cells are gently washed three times with PBSCM
and incubated with anti-mouse IgG conjugated with Texas Red (Sigma) for 4 hours at RT.

20  The VHZ-EGFP is directly visualized (green) by fluorescence microscopy. Confocal imaging
is performed (Zeiss LSM 510 Image Browser).

Example 4. Generation of Mouse Monoclonal and Rabbit Polyclonal Anti-VHZ
Antibodies

The method is previously described (L1 et al., 2005). We used the ClonaCell ™M-HY
25  Hybridoma Cloning Kit {Stemcell Technologies Inc.} to generate VHZ hybridomas. After
fusing spleenocytes, derived from mice immunized with VHZ-GST, with SP2/0 myeloma
cells, 506 surviving hybridoma clones are isolated and grown up. All clones are initially tested
for VHZ binding by ELISA. 80 clones showed good reaction with VHZ, and the two specific
VHZ clones with strongest reactivity are selected as these two clones can be used in several

30 applications (Figure 10). Rabbit polyclonal anti-VHZ serum is generated (Genemed Synthesis,



Example 8. Western Blot Analysis Detailed steps were as previously described (Li et al., 2005). Rabbit
anti-VHZ 5antibody 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 antih&Rp98/#28MESanta Cruz Biotechnology (Santa Cruz). Exampl€ 95l fit8Hétochemistry
(IHC) We investigated VHZ protein expression on huyman breast cancer specimens. With 10
VECTASTAIN ABC kit (Orton Southgate, Peterborough, England), rabbit anti-VHZ antibody (1:300

dilution) is used. tq perform |HC experiments. A total of 65 formalin-fixed .and paraffinembedded
surgical speiﬂ%@'r?rsggfiﬂvgq]iﬁ? ﬁﬁrﬁ%’ﬁg %eeé;%’f EARcer 53 "6@%@?‘8%8|Fé’&‘§8‘%§ﬁ? f#grg?chives of the
pathology deRRIRRSGRIGTHEQEH aorivipdichhglospitalo acadidisidne hi Bfa bl ed ozaeMbdha tissue

arrays TMA (C w1.1- ' . fr, ' Jeger irm, the . The IHC
method is pr%g%%%f/e %aggcgr%gc? %E?E%%%Z&%g%ggg%%%% gaé\%%%%)lﬁs&% 3%% éggdb‘féfglé %ti@naling
Technology)b@ﬂmﬁmermdlw@ilﬁM—E@qimﬁﬁ@WWW*J)P@(@WE@@%WW}(%Ft?ﬁNe

assessed asuaviolsly.dessrRed i benmiiet ahndA0RBY HAiBg LRI PR icRallVerlayer on a

‘coverslip (12'mm), the cell-coated coverslip is then inverted with 20 cell side down to a fresh culture
dish (35 mm}f%@ﬁj&fﬂ%’@ PHUGIAR 1850 BPMI with 10% FBS) is gently added into the dish. Images
are taken at 0- and 48-hours. Example IL Establishment of MCF-10A Stable Pools Expressing
VHZ-EGFP &xanpiz feOssieetMicnsmpyaviisnalysisretBadesenemectidh WRR I GE2Pdess)
PCR fragmeptg algziesngctively cloned into EcoR1 and BamH1 25enzyme sites of the retroviral vector
(pBABEpuro). The amphotropic Phoenix packaging cells are transfected with pBABEpuro-VHZ or

PBABEpuro-VHZ(GIRR) LAl aviialY AR ARSRERHYE S - RRIQalamine racaerding 4ad

manufacturer's instruction (Invitrogen). After 48 h, the retroviral supernatants are collected, filtered
(0.45 phi: Mitiwsre) Eriddisbeardrmpareliztgé! MSELER IS M Hepasdieersrs!ifg At of polybrene
(Sigma-Aldrigh)fer 8a8ehwiVE 2089 (PRRABAR A ALS@RIABL00ZM mM CaCly). Cells are then

fixed in 100% methanol for 15 min at -20°C. After two more washes with PBSCM, the cells
are permeabilized for 15 min with 0.12 % Saponin in PBSCM and incubated with mouse anti-
y-tubulin (Sigma) and rabbit anti-VHZ antibodies {1: 150 dilution) for 1 hour at RT, and then
15  ovemnight at 4°C. The cells are gently washed three times with PBSCM and incubated with
anti-mouse [gG conjugated with Texas Red (Sigma) and anti-rabbit IgG conjugated with FITC
(Sigma) for 4 hours at RT. Confocal imaging is performed {Zeiss LSM 510 Image Browser).

Example 6. Tyrosine Phosphatase Assay

The EnzChek kit (Invitrogen, R22065) is used. As per the manufacturer’s protocol, the
20  fluorogenic substrate is reconstituted in the assay wells with buffer; th.e desired potential
PTPaées (0.675picomole for each protein: VHZ-GST, VHZ-GST+Phosphatase inhibitor,
VHZ(C958)-GST, and control GST) are added to the wells and incubated 30 min or 90 min
respectively. The fluorescence is then quantified using a Gemini XPS microplate
spectrofluorometer (Molecular Devices). Fluorescence is measured at 10 minute intervals at
25  the excitation and emission wavelengths of 358 and 452nm, respectively. The phosphatase

inhibitor sodium orthovanadate (10 uM) is used in the assay as a negative control.
Example 7. Measuring Newly Synthesized DNA by BrdU Labeling

Cell proliferation is assessed by measuring newly synthesized DNA using APC BrdU
Flow Kit (BD Pharmingen) according to the manufacturer’s protocol. The FACS data are



85 Infection is done twice. After infection, the cells are selected with puromycin (1 ug/m1) for a week
before being analyzed. Example 12. MCF-10A-VHZ-EGFP and MCF-10A-VHZ(C95S)-EGFP Cell
Motility in Wound-Healing assays 5Assays are performed on monolayer of the cells by creating
wounds witHAR aWe/pipBie tips. After washing with PBS, the cells are coR§ifing2ig@peaed in fresh
culture media. The wounded areas are photographeg at the beginning (0 hr, upper panels) and at the
end (8 hr, lower panels) of the assay. Example 13. Exogenous VHZ Localizes in the Centrosome

and Throughout the 10 Cytoplasm etermining the intracel|ylar Iqcalizati n% rotein can
sometimes pPEFELISES Mrezp%ﬁw@r%i I}beggc?é?%tﬁ’éﬁ8§é%%fl?%’8?f)cfﬁﬁﬁﬁ;( %sess the
subcellular ldeadtzdtieh of VHZ, we generate NRK cells that stably express VHZ-EGFP. Confocal
microscopy of these cells shows that VHZ has a range of 15 subcellular locations. The EGFP signal is

found at the plasipte Rembiene Biot ARalgysoplasm (Figure 1A). Importantly, enrichment of
EGFP-tagged VHZ in the centrosome is apparent in all stages of the cell cycle, as it co-localizes with

the centrosomal markeReKicRAIR: GiptgohE): dadageneysiH2dosalkasbindhe vepirosome and the
cytoplasm. The EGFP-tagged 20VHZ protein %rovides useful information rf%ardingcbits subcellular

localization. 36 bRtdrtsaipiReltaiRmph i Bheanbo-Ri R Bital RoBRarin &S Hié b ellular
distribution afiihgiRnHegeAsYH MEIZpicseiniisintodns Mlerintrmrodiosrestanceabeling with

affinity-purified rahbi nti-yHZ antibody in conjunction with mouse monaqclonal (mAb)
anti-y-tubulirﬁgﬁeﬁﬁ%%%tr SORMA %grfg’err)oénn I %%éngﬁgbcéee%oﬁliso ellg%%'lgéur@‘ seen in the
centrosome co- localized with y-tubulin in NRK cells (Figure 2A, Panels A-C), and in MCF-10A cells
(Figure 2A, BxARBIDIImpuppititpcharistRi %D together with rabbit polyclonal anti-pericentrin
antibody shows again that endogenous VHZ is co-localized to the centrosome in A431 cells (Figure
2A, Panels G-1). WEr20091Ea2do8htnshoorssetepoa lggnan breast cancer specimens. With

10 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
paraffin-embedded surgical specimens of primary human breast cancer samples are collected
from the archives of the pathology department of the Henan Medical Hospital. In addition,
human breast carcinoma tissue arrays TMA (CC08-11-008) is purchased from Cybrdi

15 (Frederick) to reconfirm the results. The IHC method is previously described (Li et al., 2005).
E-cadherin antibody is purchased (Cell Signaling Technology).

Example 10. MCF-7-VHZ-EGFP and MCF-7-VHZ(C958)-EGFP Cell Motility

We assessed as previously described (Sherri et al., 2006). By plating cellsina
confluent monolayer on a coverslip (12 mm), the cell-coated coverslip is then inverted with
20 cell side down to a fresh culture dish (35 mm). Fresh culture medium (2 ml RPMI with 10%

FBS) is gently added into the dish. Images are taken at 0- and 48-hours.

Example 11. Establishment of MCF-10A Stable Pools Expressing VHZ-EGFP and
VHZ(C95S)-EGFP by Retrovirus Generation and Infection

VHZ and VHZ(C938) PCR fragments are respectively cloned into EcoR1 and BamH]1
25  enzyme sites of the retroviral vector (pBABEpuro). The amphotropic Phoenix packaging cells
are transfected with pBABEpuro-VHZ or pBABEpuro-VHZ(C955) 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 pg/ml of polybrene (Sigma-Aldrich) for 6-8 h.



Endogenous VHZ is shifted from cytoplasm to the nucleus with enrichment in the centrosome after
serum starvation. NRK cells are serum-starved overnight. Double irmnunoflourescence labeling with
rabbit anti-VHZ antibody and anti-y-tubulin mAb, endogenous VHZ protein is observed to be more
concentrate® fh2&/E@Mtfosome. SFurthermore, a decrease in cytoplasmREATSEIEEH N
concomitant increase in the nucleus is surprisingly ghserved in NRK cells (Figure 2B). Example 14.
VHZ is a Protein Tyrosine Phosphatase To verify that VHZ is indeed an active tyrosine phosphatase,

we assay the PTP actiyity of VHZ-GST or a catalytically inactive,VE §C958 -GST fysi rﬁproteins
comparing Wi %@%&%gfotﬁ’gcg‘s‘qa &r)H{%r%(ﬁ%}ldt%eﬁl%?%ﬁse*ﬁﬁfgé{gda‘ﬂé |31§Og?fy\2}ﬁ -&éﬁiﬂmdfcaated by
increasing bhweifihovesbeingarelyetdtion/emission maxima -358/452 nm), are abolished either by
mutation of Cys 95 to Ser or by adding phosphatase inhibitor (sodium orthovanadate) into the assay

(Figure 3A, Ranabh) 1 Exaople oW IZ EGhprerEME Rocliferianisy)ReGiita ey SiiSilixamsition
15The assogjatio %;V 1Z with the centrosome suggests to us that V14Z might have potential function
in controlliny “@é E?E"’@tagé%ﬁation. To test this, we generated MCF-7 cells that stably expressed
three different expression constructs; I. VHZ-EGFP; 2. VHZ (C95S)-EGFP; and 3. EGFP vector. The
three stible pools AFE35HATG ASHIBPEHER B YASFIAIS U €8l S BE B e ance cell
proliferationgieg (Hatanet shewi wit 280t aelbisobseivalipmdbifedymihatisuaieimeizasured in

these three cell lines using APC- BrdU incorporation inta newly synthesized DNA. The experiment
showed that%g?dt? Wé’éaﬁé%gfigﬁ sﬁﬂ%’%%?yﬁﬁﬁtegrei%egé%?ﬁﬁ g{rXpXr%%esr&? Vg%aggﬁj—' 6t:hﬁserllr)clS (L
VHZ(C95S)ixGhRopdnGfiRbetosalone (Figure 313). Analogous results are also obtained from
FACS analyses of NRK cells that stably expressed the same three expression constructs and
implicated tiiaaWipk 13cBulEacns|etHR KaiGliree sitidre D sedisong mEHIXHinegbasind &S populations
(Figure 3C). This {aised the possibility that wild type VHZ might have a role in GUS phase progression.
Exampﬁ 16:-VH2'ESUId Indirectly Cause Hyperphosphorylation of Retinoblastoma Protein (Rb)

To understand how VHZ could facilitate GUS phase transition and to address the 3! ssible
molecular mechanB?fﬁ'W@’%F@dWﬁh%i%%ﬁ&%&%? & BRLENEPR RS e
2009/022988Rtd possAOBIN0RR AU Brction(s) of the protein.

To assess the subcellular localization of VHZ, we generate NRK cells that stably
express VHZ-EGFP. Confocal microscopy of these cells shows that VHZ has a range of
15  subceliular locations. The EGFP signal is found at the plasma membrane and the cytoplasm
(Figure 1A). Importantly, enrichment of EGFP-tagged VHZ in the centrosome is apparent in
all stages of the cell cycle, as it co-localizes with the centrosomal marker-pericentrin (Figure

1B).

Endogenous VHZ localizes in the centrosome and the cytoplasm. The EGFP-tagged
20 VHZ protein provides useful information regarding its subcellular localization. To understand
the causal nature of VHZ, it is essential to examine the subceliular distribution of the

endogenous VHZ protein.

Using double immunoflourescence labeling with affinity-purified rabbit polyclonal
anti-VHZ antibody in conjunction with mouse monoclonal {mAb) anti-y-tubulin (another
25  centrosomal marker) antibody, endogenous VHZ 1s clearly seen in the centrosome co-
localized with y-tubulin in NRK cells (Figure 2A, Panels A-C), and in MCF-10A cells (Figure
2A, Panels D-F). In addition, anti-VHZ mAb together with rabbit polyclonal anti-pericentrin
antibody shows again that endogenous VHZ is co~E6calized to the centrosomte in A431 cells

(Figure 2A, Panels G-I).



molecules which are important in regulating cell cycle progression from Gl to S phase. We found that
VHZ could downregulate the tumor suppressor protein p21 Wafl/Cipl and upregulate cyclin-dependent
kinase (Cdk) 4. Cdk4 is one of the major players governing Gl to S phase progression and could
phosphorylatés 1#8/paths8blastoma protein pRB (Sherr and 5Roberts, 1999)I/EaiéfktedPdvith this, we
showed that overexpression of VHZ phosphatase coyld indirectly lead to an accumulation of
phosphrylation of Rb at residues Ser780, Ser795, and Ser807/811 as assessed by phospho-specific
antibodies (Figure 4A, Lane 3)..Example 17, Overproduced YHZ Protein is Found Either, in the
Centrosome (-10%% Jogenoas iégﬁ%‘ii}%ﬁl S&Bﬁ?ﬁlglfg f\éﬁ-ﬂ}ﬁ%‘ﬁ g}é*a%%regwgg}g {BQ/HZ shares
28% amino zeidrsegnente sénita kty-vith P RRIS @lio sphatase sBasddomtiphtdetehixt PRL-3 is a
phosphatase assagipiad with Melgaiasia 8 eplA aaIR EANGENGANACHAL 200Hn A Bypothesized that

1 UIOTIOUT . .
VHZ phosphé?mase mlglh%%ave simifarfunctions involved in metastasis of some cancers. To investigate
the relationshigdgetwee W NHZ eteia mokipteddumbnnoem censpatitensthaffenityepumified anti-VHZ rabbit

antibodysis used for 15 imaunolisiochemisin IRR9HER: itk RIRLEIREXPIRSSIAn Y fawidthat VHZ

over-expression Is pre erentlal%gassomated with breast cancer. Out of 65 breast cancer samples (30
IDC/ILC stage fu35singlytbsraviyl 5 BidrestisdiigyreiéBels of VHZ protein in the centrosome, which is
demonstrated both by double immunoflourescence with rabbit anti-VHZ and a centrosomal marker
mouse anti-Exsmite bh VHZanmcPsettioTvfebiocBhearsganple (Figure 20 5A) and by single
immunohistochemistry with either rabbit anti-VHZ antibody or mouse antiy-tubulin antibody on two
adjacent sections (Figusiefh BaPehie] $sAnBie Bothdivenynefiou phesgincasant:inssay tiehPSiB cheniistry
confirmed th is.Qverexpressed;in.the.c f r diagnosed as
invasive duc?él\\églrfé#%?n% fIIS q%%#%é%%“l‘é%ﬂ@g%i@éﬁ%@%@@?ﬁ%%%gf élrgg%gag%?%ther than
the pentfosofidl staivingecioR8vHZoWwe. BB Tdlwlsstivitiessthiibhg- bittendistaled yingresiaat subset of

breast cancey samples. RgROseL A DA-SIAGe N QUL SRk PIEASLAARAIAAMRIRS thl showed high

levels of VHZ protein distributed throughout the cytoplasm of spread epithelial tumor cells that
displayed a mEsReAkEs RO IBISTHR) Prdding shospbaiase IRbibyariGarkugpyriigianadate) into the
2009/022988R6\T(B2003/000RPA B8 Example 18. Overexpression of VHZ is Correlated with the Loss
of E-cadherin Expression in Breast Cancers Since we captured an unexpected phenomenon within

some MicroeRyiippIR e8Ity WhaiG nARL PR PiRRRaRlF MY OB ¥50¢ inraRtaash fibroblast-like
cells of breast cancer 5samples, we investigated if these cells are undergoing Epthielial-Mesenchymal

ransitiqy (EMT). EME 280is0i4pe 87 AMeie davslonuent and anGoaen sl mbighepithelial

cells acquire fibroblast-like properties and lose epithelial cellsadhesion and cytoskeletal

potential function in controlling the cell cycle regulation. To test this, we generated MCF-7
cells that stably expressed three different expression constructs: 1. VHZ-EGFP; 2. VHZ
(C95S)-EGFP; and 3. EGFP vector. The three stable pools are analyzed for their cell
proliferation. VHZ is found to be abie to enhance cell proliferation rates (data not shown). To

} 20  confirm this observation, DNA synthesis rate is measured in these three cell lines using APC-
BrdU incorporation into newly synthesized DNA. The experiment showed that BrdU
incorporation is notably higher in cells that expressed VHZ-EGFP than VHZ(C958)-EGFP or
EGFP vector alone (Figure 3B). Analogous results are also obtained from FACS analyses of
NRK cells that stably expressed the same three expression constructs and implicated that VHZ

25 could accelerate G/S transition by reducing G1 but increasing S populations (Figure 3C). This

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

30 possible molecular mechanism, we carried out immunoblot studies on several major



components (Thiery and Sleeman, 2006). The loss of E-cadherin results in disassembly of cell-cell
adhesion junctions and increased tumor cell invasiveness in vivo and is a hallmark of 10EMT (Kang et
al., 2004). We observed that the majority of VHZ overexpressing cells (red arrows indicated) had lost
the expressii® a®Lgathterin (black arrows indicated) (Figure 6A), suggebtih§tRtsifed&icancer cells
might have undergone through EMT process. Example 19. Overexpression of VHZ in MCF-7 Cells
Enhances Cell Migration Since VHZ appeared to be associated with EMT during breast cancer

progression, we 15then tested.if VHZ could play a role in triggering.cancer cell migration,To study cell
mobility drivg}?%ff%f?l ?7”'88%3&b%%%%!?é}{%l%ééﬁ?’%ﬂg{?éf&%%@)?éé% gpaﬁraes%xgrc}]ined for
cell migratorfppidpentieEZAsuhigiatime nfl diGhe Tuseltsippiitisul ptoterepd LN aibiap trdonventional
wound-healing or Transwell chamber. u : ve.. -

previously de gﬁglea(%? géyé?ﬁi% %1@,3 etolé%s@@gﬁl)gﬁvr@ &@%@E?@ﬁéﬂ %ﬁ%&%ﬁﬁ%ﬁ%ﬁﬁ?wwrsnp
(Figure 6B, Paheteragritesarronsydid MhosphorReoss reiarblesiean Rtk RS doversapi(Figure 6B,

Panel By whige arrowshoel Neisulls sHeasa! thatnthidiaable dpairmaie seltimoiidyynaproperty of

VHZ in promoting cell migration is further investigated using immortalized human mammar,
epithelia-MCP% A@%tkﬁ%ﬁé%%?%ﬁ%?ﬂﬁkogﬁh%mg@ﬁ of RWérﬁﬂ%%ﬁSWﬁq’%‘W/ Zis a
novel centrogensalfsphaiasesEheenikpiomeisianaibadiet €ftaatepiay$.ankay. role in cell-cycle
progression and cell division. It organizes microtubule arrays throughout the cell cycle and plays a

pivotal role i@{@ﬂé&k@tiwg@@@r MaiRrdVINg Plie @RCIFROSH A PR BgUlinFod e CRINEgsPMe
organelle is linked to human 30genetic diseases and canger. Indeed, many human tumors show
centrosome i&ﬂéﬁ&?&?&‘%ﬂ'&&"s‘é%‘,’@%EW@%‘,"Z@&)‘WW&Eﬁ’é@%%%PCD362008/000294 89
Our results of VHZ overexpression in MCF-7 cells and in NR_K cells support the conclusion that VHZ
phospHdtase may Pibly. shases 38 themiansgi&irsuaansHHalyingHRE el RYetasis &asishotn an
attempt to aggress e PREChanisticoLpIs0f MEHiRRrAMOHREstasis of colorectal cancer (Saha et
al., 2001), we hypothesized that VHZ phosphatase might have similar functions involved in
metastasis of some cancers. To investigate the relationship between VHZ and multiple human
cancer specimens, affinity-purified anti-VHZ rabbit antibody is used for
15  immunohistochemistry to assess VHZ protein expression. We found that VHZ over-
expression is preferentially associated with breast cancer. Out of 65 breast cancer sampies (30
IDC/ALC stage I, 35 IDC stage II), 6 expressed high Jevels of VHZ protein in the centrosome,
which is demonstrated both by double immunoflourescence with rabbit anti-VHZ and a
centrosomal marker mouse anti-y-tubulin on the same section of the cancer sample (Figure
20 5A) and by single immunohistochemistry with either rabbit anti-VHZ antibody or mouse anti-
v-tubulin antibody on two adjacent sections (Figure 5B, Panels A-B). Both
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 1 (Figure 8A). Other than the centrosomal staining of
25  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 levelsof
VHZ protein distributed throughout the cytoplasm of spread epithelial tumor cells that
displayed a fibroblast-like morphology (Figure 5C, Panels A-B) (Figure 83). -



MCF-7 cell growth; several important molecules that play critical roles in GUS cell cycle 5control are
examined. We found that VHZ overexpression could downregulate the tumor suppressor protein p21
Wafl/Cipl, an inhibitor of cell cycle progression. p21 Wafl/Cipl serves to inhibit Icinase activity and
blocks progieSsioitiaratigh GI/S (Pesten et al., 1999). The downregulatidit 8FF29804#A2ipl by VHZ
might release the inhibition of p21 on cyclin depend gt kinases (Cdk) 4 (Sherr and Roberts, 1999).
Consistent with this, we found that 10VHZ could upregulate Cdk4 expression. Eukaryotic cell cycle
progression is dependent, in part, on the tightly requlated activity of, CDKs..The.activation of Cdk4
could target%ﬂﬁ%?a ﬁlﬁﬁﬁ‘éﬁﬁsﬁB %%%ﬁg}‘fi Fgr‘? Mﬁghse %to %ﬁ,qg@% flﬁesng consequence,
VHZ cause ifgjinastigeinhBrosimemiafi-Rb phosphorylation. The hyperphosphorylation of Rb is known
to inactive the function of Rb in controlling progression through the restriction point 15within the
Gl-phase of the celiigyelee(taptasdainalnekpfic ShietiodO96) withits sdthtZrovexexpressiots cdei

overcome t IS phase restriction point indirectly via Rb. inactivation, {Htyre studies are
needed, our E%W?%Hhﬁliﬁf cﬁgct%i? ro‘beomgx ?%%‘?ﬁ%%’rr%ag(?é?rgaﬁﬁhé% (r:cé)TiléE ??1 ce cycgléz ?)rogression

(Figure 8B). smgomenrbresstianckil Samplels wre foderdoone Epthidsdidfeesinvbymprseatsther in the 20
centrosome éﬁﬁ@ﬁ&%@ﬁééﬁﬁ&%ﬁ&}gﬁ@&E@BEB%E@L&H’HQ& He sV i g\i/tﬁétﬁﬁ cells

overexpress cancer cell t displayed migratory fibroblast-like morphologﬁ/. e observed that
VHZ-centrogsmaleftsitheschilie misowaesypidarepritichal pdippiietpitd eSCie Stage | breast

cancer samplesWhile Mz esslasiiveoslisrarasnueninmassecidiedwiadispassed epithelia in
IDC Stage Il samples. The results might indicate that 25VHZ could initially be ver? es§§dfin the
centrosome el BARGR RN EAPEH BRI e IR B REL PGP B Y B thad c%fﬁ? Cell

motility; Sigrifigankiynghe Strooghy. staindeeMd thytarakpositivel 381IE averB:padiieginetiegative. The loss

of B-cadherin plays an initjal step in, EMT complex pbrocess that converts epithelia | igratory
meE's-enchym%ﬁ%gﬁlérﬁ{%aﬁ%&ﬁ%{ﬁgfg%ﬁ ?Wﬁ%ﬁb%s%f%%a%ﬁgzﬁkﬁggu {s \Iﬁ H.‘%%E@@E;‘gféga —cell
adhesion junciigesienth80insteasey tettonigt hvasindangens: UrsreguiaddPBIvs8Z might serve as one
of the driving forces to initiate EMT, or to change typical epithelia phenomena to promote cell
migration. Careaipteils, teddmeagiireot Vilrde MOt g dlisdidbatowseridvhigrdtdnbarrier of the
neoplastic epithelial neighborhood; leading to the invasion and outgrowth of malignant cells WO

2009/022988PCT/SGE200B/HA8RM-20I MoBWRkacR R ENATHANM Sieamancaq@6)rdsinomeells

infiltrate the surrounding tissue matrices in diverse patterns inclyding both individual-,and. ...
collective-celPFRIBTRTEH KHAGHLCR N &dE 5 ob S5 ERIRS KSR B b I S Sheay She
showed thatdbténingdvidpalA(@iglice 6G xRaswh Ay HAdECHR cinE SO GdiohE {FiguesnBed Renel B)
fefgrjsr';‘;'ttznsaP%%@;%?J%S&%tpé%\ést'%-scxlﬂ%%&&&os%%f%ﬁ%'Lsenlf hesRRNRNeMEN gty RRAPitulate and

conventional wound-healing or Transwell chamber assays, we used an alterative ‘Inverted

Coverslip® assay previously described (Sherri et al., 2006). As shown, MCF-VHZ cells
20 migrated out from the coverslip (Figure 6B, Panel A’ white arrows) but MCF-VHZ(C958)

cells remain within the coverslip (Figure 6B, Panel B’ white arrows). The results suggest that

VHZ is able to promote cell motility. The property of VHZ in promoting cell migration is

further investigated using immortalized human mammary epithelia-MCF10A cells (Figure

10).
25  Fxample 20, Discussion

We have shown that VHZ is a novel centrosomal phosphatase. The centrosome 1s an
organelle that plays 2 key role in cell-cycle progression and cell division. It organizes
microtubule arrays throughout the cell eycle and plays a pivotal role in regulating cell division
in meiotic and mitotic cells. Deregulation of the centrosome organelle is linked to human

30  genetic diseases and cancer. Indeed, many human tumors show centrosome aberrations

(Doxsey, 2001; Nigg, 2002).



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. CORGI2tENPIAER this hypothesis, we are able to show 10 VHZ cSGiG ESHEYRICE-7 cell
migration (Figure 6B). Our study here provides evidggce that VHZ is a phosphatase involved in
cell-cycle regulation and breast cancer progression. Our findings reveal new insight into this small

phosphatase as aré forﬁantg%rﬁgtolgegg}{u{eesgloa %qa%apcec%e &E?H@L R ngrggﬁ & propose that

inhibition of VHZ cou the basis for & therapeutic approa of 15breast cancer
metastasis abmitsmw}ﬁa@m@m PI@}y&kOK: ipfecilisasing GF Bresrstiéamesringidehim Biophys

Acta. 2001 %ggg& én %&&aﬁe%anatteném%eef@sgﬁ@ﬁ%cmgwo@@e@w@ns pre@BGag Incidence in
Singapore, 1 0 published in the Yr 2000 Alonso A, Burkhalter S, Sasin, J, Tautz L,

Bogetz J, HYAH-Heetl ﬁroé’z‘lboﬂﬁé()ﬂzrlh@?ﬁﬁ’ﬁﬁ‘iéll‘él%%‘élﬁflg}aé@léycﬁr%‘(‘%ﬂ%@ﬁ'?é%gée%cﬁpo%‘# ‘tyrosine

phosph§ta5€oliﬁ)4ﬁ%L%%M@@V@ek@a&@ﬁlMWhmmggmamsaw&%m&@l%em RAYB5768-35774.
Alonso A, Sasin J, Bottini N, Friedberg |, Osterman

odzik A et al (20 n tyrosin
phosphatase@RTAHeTRIAER Rendme/ %ri‘l?"%@&"ff cetle é%gé?%%sg“(g&%a%ﬁ yJ (20%8).
PRL PTPs: ma@ﬁ@[ﬁtﬁﬁdmafkeb&ﬁﬁcmﬂbﬂmgrwmrﬁmh MétﬁsfastslﬁeviDtﬂ%) The
10.1007/s10555-008-9121- V, val atl I Rev Mol Cell
Biol 2:688- @W@H&B‘?&%’%&%@@B@%@;ﬁ@ telé r|e Igﬁ(\%\?tg %FPZQOF(%%%'F%%OW cell
invasion andepégretiokindive(Sitj ehGestape Rederianisnds. RrasRievtovilichiss o fgyiihat Kang Y,

Massagyle J; (2004 al-rese r 5§c | BNRIRMA sis. Cell
118:277-279. %IQJQ%E%JI%QH oh V VW, @ng%gg%]t ggﬁ T%SSBI%?IIS—I&}}EIF HX, Zeng nétS?Zeg‘?E)%a)%él;sgﬁleratlon of

PRL-3- and WLOE%é@%YrFﬁﬁﬁ‘B‘éFSr?&F%(ﬁY OGRS t‘é‘ﬁ’ﬂ’&?&%% oSkt SRalrEor cancer
metastases. {lipiTaReaE Re&hIRB¥8PpBhorylation (Lukas, et al., 1996). As a consequence, VHZ

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
15  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

VHZ's role in cell cycle progression (Figure 4B).

In some breast cancer samples, we found overexpression of VHZ protein either in the

20  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
or IDC Stage I breast cancer samples; while VHZ-cytosol-positive cells are more often
associated with dispersed epithelia in IDC Stage II samples. The results might indicate that

25  VHZ could initially be overexpressed in the centrosome and subsequently throughout the
entire cytosol of the tumor cells that acquired cell motility. Significantly, the strongly stained
VHZ-cytosol-positive cells are E-cadherin negative. The loss of E-cadherin plays an initial
step in EMT complex process that converts epithelia into migratory mesenchymal cells (Kang
et al., 2004). The loss of E-cadherin results in disassembly of cell-cell adhesion junctions and

30  increases tumor cell invasiveness. Upregulation of VHZ might serve as one of the driving
forces to initiate EMT, or to change typical epithelia phenomena to promote cell migration.
Cancer cells need 1o acquire enhanced motility in order to overcome the barrier of the

neoplastic epithelial neighborhood; leading to the invasion and outgrowth of malignant cells
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that inhibition of VHZ could be the basis.for a therapeutic approach to block the spread of

15  breast cancer metastasis at an early stage.
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1. Use of an anti-VHZ agent for the manufacture of a medicament far the treatment, prophylaxis or
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canceriig Inv% _(ABQ)GQ%Use according to any one of the preceding claims

i M %iY{@ Dé{?}\%ﬁferﬁi&%s ! \ ; ! -
wherein the ahi-VH agent Is capable of down-regulating the expression and/or amount and/or activity

of a VHZ sequenc sho%/‘g %%)r%in%ank accesgion number NM 017823 or NR 060293, or a sequence
o] I

which has at least 965 AR TS AT B e o M is XRp AnTe 6 aSMregulating VHZ by

RNA interfegengessuch /de dempPasing2a8Sridbinterfering RNA (siRNA), Short Hairpin RNA (shRNA),
or Chimera RNAI such as a DUSP23 Pre-design Chimera RNAI (catalogue number HO0054935-R01,

Novus Biologicals,Héitletes, GotareoC USAknb ATs8qalioElingd® hmnané af (heopyethdingltiaims
wherein the‘%r& \c/},'rg i %@%&%&%&EY&%&Q‘E?& gXi'monal regulation of proliferation and

15  differentiation. Endocr. Rev 20:501-534.

Polato F, Codegoni A, Fruscio R, Perego P, Mangioni C, Saha S ef al. (2005). PRL-3
phosphatase is implicated in ovarian cancer growth. Clin Cancer Res 11:6835-6839.

Rahmouni, S., Cerignoli, F., Alonso, A., Tsutji, T., Henkens, R., Zhu, C., Louis-dit-
Sully, C., Moutschen, M., Jiang, W. and Mustelin, T. (2006). Loss of the VHR dual-specific

20  phosphatase causes cell-cycle arrest and senescence. Nat Cell Biol 8:524-531.

Saha S, Bardelli A, Buckhaults P, Veiculescu VE, Rago C, St Croix B er al. (2001). A

phosphatase associated with metastasis of colorectal cancer. Science 294:1343-1346.
Sherr CJ. (1996). Cancer cell cycles. Science 274:1672-1677.

Sherr CJ, Roberts JM. (1999). CDK inhibitors: positive and negative regulators of GI-
25  phase progression. Genes Dev 13: 1501-1512.

Sherri L, Rankin MR, Karen, MM. (2006). A method tc assess multiple aspects of the
motile behaviour of adherent PC12 cells on applied biological substrates. Journal of

Neuroscience Methods 156 55-63.



6. Use according to any one of claims 1-5, wherein the anti-VEIZ agent is an anti-peptide antibody
generated against RRLRPGSIETYEQEK corresponding to amino acid residues (126-140) of human
VHZ. 7. Use according to claim 5 wherein the antibody is selected from the group consisting: chicken
anti-human WRZEMiBEEY (catalogue numbers LS-C32281, amino acids B6T6OWE/GHEA0458,
LS-A6806 and LS-A6803, LS-C32281, LifeSpan Incggeattle, Washington, USA); rabbit anti-human
VHZ antibody (catalogue number DS-PB-00676, RayBiotech Inc, Norcross, Georgia, USA); chicken

anti- human VHZ antibody. (catalo number -785 rqQSci Incorporat way,,Galifornia,
USA); 95 rabbit armtihlim ﬁw(%ﬁﬂﬁﬁ’(ﬁ%@ﬁg‘ﬂ%g Urg%georr%‘h %‘ﬁr}] §g§3§t§‘)—a§§ﬁg%’nited States
Biological, Smmﬂpmctdi@mﬂa_mmwBﬂé)ieﬂﬁ&shéﬁ?ﬁahtﬁ-lmﬁluasqﬂmeafm@m;e@daté}dbue number
D9840-66, \ehoiaiRs Rlolpaical S NATARLRt. MaBRRTDHEIISat SAkgabls ANt human VHZ

antibody (ca a?ogué number erotec, Oxford, United Kingdom); rabbit anti-human VHZ

antibody (catalogu num&er Bl110- us Biologicals, Littleton, Colaradqg, USA):. chicken
anti-human VHZ aﬁhi{%’ﬂ (’csall\%gf}}ﬁlbﬁtﬁ%@r%ﬂ@ﬁﬁé‘ﬁ%{iﬁ%’ug%% oc |§2\a£a mfg?gﬁ?%s[grado,
USA). 8. A metikchofNietRetinga(métistaticiéarcer cell, the method comprising detecting
up-regulation of expression, amount or activity of VHZ in a cell in a sample obtained from an individual.

9. A method accorgisgdNglaipu&in Prbich the sxpiessitamdeyHibis gorpardehtoithetexdprassion,
amount or activity o ' gl cell known to be non-cancerous. 10. A method according to
Bl Acomdl o

Claim 8 or he’thetfiod comprises detecting a VHZ nucleic acid or polypeptide. 11. A
method according to claim 10 wherein the VHZ nucleic acid is detected by means of a rgpe
comprising at Ieastvé’%ﬁ?t‘)‘h%f@%&yagg%ﬂvlﬁ@%?%’éﬁﬁéﬁgg &&ﬁ#‘g@@ﬁﬁ%gﬁ%i &sion
number NM Q3.7 82378989 060293 or a sequence having at least 90% sequence 96 identity to such a
segpence, or wherein a VHZ polypeptide is detected by means of an antiVHZ antibody. 12. A method

of detergining the {ikglihgor shatseonewilibecnme Gy asive: 9% AqEessiveathasvethochsiomprising
detecting modulation of expression, amount or@g}izv_iéy oé‘i/m%fell in ?stamgle obtained from an
individual beﬁﬂ&‘?é’é%éﬂ%ﬁg?aﬁf’bpﬁ?éﬁtrﬁ?ﬁé}%f HShrdssion amBUhR BF Attivily SFVHZ in the cell

indicates thatdhecelrislliedzEobe or become aggressive, metastatic or invasive. 13. A method of
determining whether a tumour in an individual is, or is likely to be, an invasive or metastatic tumour,

the method compriging, dgtpeling Maskatian of BxPHESSI ATrallsh QU Actividyr &, Vidagilva. tumour cell
in a sample obtajnedﬁi;om the individual being tested, wherein a high level of VHZ expression, amount
or activity of YDk '3cg’l’ldi§g1riié]té3§ofﬂ8}etﬁ%ﬁ G oncasiass CiHERS

CRIBETRE A BE o Do me aggrassive. metastatic or
invasives  63:2716-2722,

Zeng Q, Si X, Horstmann H, Xu Y, Hong W] and Pallen CJ. (2000). Prenylation-
dependent association of protein-tyrosine phosphatases PRL-1, -2, and -3 with the plasma
membrane and the early endosome. J Biol Chem 275:21444-21452.

Each of the applications and patents mentioned in this document, and each document
20 cited or referenced in each of the above applications and patents, including during the
prosecution of each of the applications and patents (“application cited documents™) and any
manufacturer’s instructions or catalogues for any products cited or mentioned in each of the
applications and patents and in any of the application cited documents, are hereby
incorporated herein by reference. Furthermore, all documents cited in this text, and all
25  documents cited or referenced in documents cited in this text, and any manufacturer’s
instructions or catalogues for any products cited or mentioned in this text, are hereby

incorporated herein by reference.

Various modifications and variations of the described methods and system of the

invention will be apparent to those skilled in the art without departing from the scope and
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spirit of the invention. Although the invention has been described in connection with specific
preferred embodiments, it should be understood that the invention as claimed should not be

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

5  orrelated fields are intended to be within the scope of the claims.
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CLAIMS:

1. Use of an anti-VHZ agent for the manufacture of a medicament for the treatment,

prophylaxis or alieviation of invasive or metastatic cancer.

2. Use according to claim 1 wherein the invasive or metastatic cancer is breast cancer.
3. Use according to claim 2 wherein the invasive or metastatic cancer is Invasive Ductal
Carcinoma (IDC).

4, Use according to any one of the preceding claims wherein the anti-VHZ agent is

capable of down-regulating the expression and/or amount and/or activity of a VHZ sequence
shown as GenBank accession number NM_017823 or NP_060293, or a sequence which has
at least 90% sequence identity to that sequence, or is capable of downregulating VHZ by
RNA interference, such as comprising a Small Interfering RNA {siRNA), Short Hairpin RINA
(shRNA), or Chimera RNAIi such as a DUSP23 Pre-design Chimera RNAI (catalogue number
HO00054935-R0OI, Novus Biologicals, Littleton, Colorado, USA).

5. Use according to any one of the preceding claims wherein the anti-VHZ agent is an
anii-VHZ antibody.

6. Use according to any one of claims 1-5, wherein the anti-VHZ agent is an anti-
peptide antibody generated against RRLRPGSIETYEQEK corresponding to amino acid
residues (126-140) of human VHZ.

7. Use according to claim 5 wherein the antibody is selected from the group consisting:
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 VHYZ, antibody (catalogue number DS-PB-(0676, RayBiotech Inc,
Noreross, Georgia, UUSA);

chicken anti- human VHZ antibody (catalogue number XW-7857, ProSci Incorporated,
Poway, California, USA);
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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,
Swampscoit, Massachusetts, USA);

rabbit anti-human VHZ antibody {catalogue number AHP1142, AdB Serotec, Oxford, United
Kingdom);

rabbit anti-human VHZ antibody (catalogue number NBII0-40452, Novus Biologicals,
Littleton, Colorado, USA);

chicken anti-human VHZ antibody (catalogue number NB100-75328, Novus Biclogicals,
Littleton, Colorado, USA).

& A method of detecting a metastatic cancer cell, the method comprising detecting up-
regulation of expression, amount or activity of VHZ in a cell in a sample obtained from an

individual.

9. A method according to claim § 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.

10. A method according to Claim 8 or 9, in which the method comprises detecting a VHZ

nucleic acid or polypeptide.

11, A method according to claim 10 wherein the VHZ nucleic acid is detected 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



gtggcececggg aggegecgag gecagegatg ggegtgcage ccecccaactt ctectgggtg . 60 cttccgggece ggetggeggg
actggcgctg ccgoggctee ccgeecacta ccagttectg 12@20 ttggacctgg gegtgeggea cetggtgtee ctgacggage

gcgggccccc tcacagcgac 180 agctgeccceg gectcaccct gcaccgectg cgcatcecceg acttctgecc gecggecccc 240
gaccagatcg accgcttcgt gcagatcgtg gacgaggcca acgcacgggg agaggctgtg 25300 ggagtgcact gtgctctggg

ctitggcegce adenidde chclyetggpens tcdigsty 380Taagyagtglygsysinststye megmgdigenattgctgaaa
tccgacgact qegagaagas 420 30 tccatcgaga cctatgagca ggagaaagca gtcttccagt tctaccageg aacgaaataa

480 ggggccttag tacccttcta ccaggcecc ¢ actceccttc cccatgttgt cgatggggec 540  agagatgaag
ggaagtggac taaagtatta aaccctctag ctcccattgg ctgaagacac 35600 tgaagtagcc cacccctgca ggcaggtect
gattgaaggglgaggctigteibigetiidgitc66Diga dtadibtfcgttttacgaalcedbgramranaaaaaaaaaa aaaaaaaaaa

aaaaaaaa 7&%&&&Vé%%&é@@%%&fg%@e%tglggl%)ghﬁa:l?éﬁg 51%1{%?@431’8:{ amount or activity of
VHZ in a cell in a sample obtained from an individual being tested, wherein a high level of
VHZ expression, amount or activity of VHZ in the cell indicates that the cell is likely to be or

become aggressive, metastatic or invasive.

13. A method of determining whether a tumour 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 in a sample obtained from the individual being
tested, wherein a high level of VHZ expression, amount or activity of VIHZ in the cell

indicates that the cell is likely to be or become aggressive, metastatic or mvasive.
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5 <213> Homo sapiens <400> 2 Met Gly Val Gin Pro Pro Asn Phe g@rTﬁﬁ\?éOLQLBPfOOS@ Q\ra &e%‘
151015 10 Ala Giy Leu Ala Leu Pro Arg Leu Pro Ala His Tyr Gin Phe Leu Leu 202530 Asp Leu Gly Val
Arg His Leu Val Ser Leu Thr Glu Arg Giy Pro Pro 354045 15 His Ser Asp Ser Cys Pro Gly Leu Thr Leu
His Arg Leu Arg lle Pro 505560 Asp Phe Cys Pro Pro Ala Pro Asp Gin lle Asp Arg Phe Val Gin lle 20
65707580 Val Asp Glu Ala Asn Ala Arg Gly Glu Ala V?I Gly Val His Cys Ala 859095 25 Leu Gly Phe
Gly Arg Thr Gly Thr Met Leu Ala Cys Tyr Leu Val Lys 100105110 Giu Arg Gly Leu Ala Ala Gly Asp Ala

lle Ala Glu lle Arg Arg Leu 115120125 30
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<212> DNA
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15 <400> 1
gtggcocoggyg aggcgeogag gocagcegatg ggcogtgcage cocccaactt ctectgggtyg
&0
cttccogggeoe gagctggeggg actggogetyg ccgceggetoee cegeccacta ccagttoctg
120
20 titggacctgg gogtgoggca cctgghigtco ctgacggage gogggecoce tcacagegac
180
agctgcceccg gectcacecot geaccgectg cgcatccoccg actictgoce goeeggecoed
240
gaccagatcg accgctitogt geagatcgig gacgaggera acgcacgggyg agaggotgtg
25 300
ggagtgcact gtgctctggy ctttggcoccge actggcacca tgetggoctg ttacctggtg
360
aaggagcggyg gettggetgc aggagatgcce attgctgaaa toegacgact acgaccoggce
420
30 tccatcgaga cctatgagea ggagasagca gtcttccagt tctaccagog aacgazataa
480
ggggccttag taccctteta cecaggecctc actccccettc cccatgttgt cgatggggec
540
agagatgaag ggzagtggac taaagtatta aaccctctag ctcecccattgg ctgaagacac
35 6500
tgaagtagee caccocetgea ggcaggteoct gattgaaggg gaggetigia ctgctttgtt
660
gaataaatga gttttacgaa ccaggaaaaa asaaaadaaa aaazaaaaad aaaaaaaas
718



Arg Pro Gly Ser lle G u Thr Tyr Glu Gin Glu Lys Ala Val Phe Gin 138@@@02&«91%/691 Qrg ?th%/s
35145150 PCT/SG 200 8/ 0 0029c 3 <210> 3 <211> 15 <212> PRT <213> Homo 5<400> 3 Arg Arg
Leu 1 sapiens Arg Pro 5 Gly Ser lle Glu Thr Tyr Glu Gin Glu Lys 1015

2
<210> 2
<211> 15¢C
<212> PRT
5 <213> Homo sapiens
<400> 2
Met Gly Val Giln Pro Pro Asn Phe Ser Trp Val Leu Pro Gly Arg Leu
1 5 10 15

10 RAla Gly Leu Ala Leu Pro Arg Leu Pro Ala His Tyr Gln Phe Leu Leu

Asp Leu Cly Val Arg His Leu Val Ser Leu Thr Glu Arg Gly Pro Pro

35 40 45
15
His Ser Asp Ser Cys Pro Gly Leu Thr Leu His Arg Leu Arg Ile Pro
50 55 60
Asp Phe Cys Pro Pro Ala Pro Asp $ln Ile Asp Arg Phe Val Gln Ile
20 &5 70 75 80
. Val Asp Glu Ala Asn Ala Arg Gly Glu Ala Val Gly Val His Cys Ala

85 90 95

25 Leu Gly Phe Gly Arg Thr Gly Thr Met Leu Ala Cys Tyr Leu Val Lys
100 108 110

Glu Arg Gly Leu Ala Ala Gly Asp Ala Tle Ala Glu Ile Arg Arg Leu

115 120 _ 125
30
Arg Pro Gly Ser Ile Glu Thr Tyr Glu Gin Glu Lys Ala Val Phe Gln
130 135 140
Phe Tyr Gln Arg Thr Lys
35 145 150
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