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VHZ FOR DI AGNOSI S AND TREATMENT OF CANCER FI ELD The

present invention relates to the fields of nedicine,
wambd/ohbgsl ogy, nol ecul ar bi ol ogy and geneti cs.PCISG008/000294

invention relates to the field of nedicine. In

particular, it relates to trehtment and di agnosis of

di seases such as breast cancer, as well as

conposi t k9E FHA DEAGNOSE ARDARERINRENTZOFSCANCER

phosphat ase that shares about 28% am no acid sequence

identity with human PRL-PTPs. VHZ was previously
_E&Bported to be expressed in many tissues and | ocated

oGP L o o ue S il oma B bt biology

and éeieﬁ&nm@ Yﬁ\teh%h tdMi@SIheNal W hRAicie th partifaho ﬁh‘@lﬁteb o
fTogs, and the Archaea. VHZ, as well

treayapt amé|dmgggsw g%/ disensgserugh as brehecangst.@s Wl asspmpesmmsfor such
(Al onso et al, 2004b). VHR has been reported to have a
function in regulating cell cycle progression
(Rahnmouni et al., 2006). In the Western world and the
BadegrOb¥ed countries of Asia, breast carcinoma is the

second | eadi cause of cancer-related death in_ wone

( PoV Yldids apbgsp%atas’r basthages Abeit 28gpaminacidsqgusnce ideptipigyith human
R%Wg g%&%ﬁ%&&ly g}})ﬁe(? Q%6890 d26N ifi tR64e39nd located in the

i agnose ear I ngapor e ncer Registry Report,

cyt@o0and inlmictehk (Al&ﬁso &130., 00Qtaponren are di agnosed

annual ly with nem1cases of breast cancer ( Pol yak,

20 i .
ar olbeye RFRL Hie BEUHE il BARGSABRA, e NECRERBR M through
evollitb@asich opﬁuﬂcgués irgfrygs, fiklerfly, asd the merehheﬁo‘v'H[an weléds VHR, belongs

br east c ncer ct.i t her apy ordin
to & paAEHD gropR eg Visﬁ fﬁﬁ‘—?‘;ﬁ‘se@é%so ehgle%?‘?%gw h&? RnEpotted to
havy'é%ufl&fonql% ?egu[htlﬁg Bl BRde plo g?és@@h RAMmouRi ePhy hayé)s or
l'eviati on of a cancer, such as breast cancer, |n an
|nd|V|duaI. There i prOV|de accordi.n nd, )
aspliche Yfesterpwerld e ith deyelapsdyrpunigies aﬁn% avﬁ@a%{gémnmls the
sec&r legﬁlﬁ EARBLE cAHLRRY K ES:IPIn RohEY (PRI RN2 1) CBYRES cancer tops the
e can er may conprise breast cancer. The cancer may
canceijst fcsewmrn in\Bargdapereowithg08$08 new casas beimgsiiagmosesl each year

R e A R B R TE RO Db SR e

ann@XIPY SR IneH:cafdIV BleaSt cafédri(Pol ¥k, 200 8). WekpieatuendiegtRRWAd routine
as ‘GenBank accessi on nunber
screening around a quarter of the cases will die from their disease.

use

“Accordingly, there is a need for improved breast cancer detection and therapy.

SUMMARY

According to a 1™ aspect of the present invention, we provide VHZ for use in a method

of treatment, prophylaxis or alleviation of a cancer, such as breast cancer, in an individual.

There is provided, according to a 2" aspect of the present invention, 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 (IDC).
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NM OL7823 or NP 060293, or a sequence which has at

| east 90% sequence identity to that sequence. The
wo9/eXbE8 agent may conprise an anti-VHZ anti batysG20i82000294

anti-VHZ anti body nay conprise an anti-peptide

anti body generated agai nst RRERPGSI ETYEQEK

corresponding to am no acid residues (126-140) of

é(HZv eﬂ%h Vé@aﬁekl&gewn%gulwdy%nma%%fthe

ant| uman VHZ ant | ody (cat al ogue hunber s LS- C322
eXpacEsi100, Auows oB8activity 30 2 VIS SARWAE:, sho®nAS @@Bamldaccessmn number

MR G 26, ﬁaﬁéﬁw&%ﬁ? o itied 0 HARRCR By to thar
se l;)éircE’Bf&OeﬁﬂiGVH@%gBmh borhptese alANENOS3 anfilelygi @, USA),

ch| cken anti human VHZ anti body (catal ogue nunber

857, Sci | ncor orated, Powa i f.or.ni a A) .
AR i e RS S P B P aReRr e o R sEheriire agpins
RRERPGSPBHVECHA C&FHSE)&Qh@ RlasinBhal edidirb (128veI) S€ Rithan VHZ.
Massachusetts, USA), chicken anti -hurran VHZ anti body

(cat al ogue D9840- 66, ed St
fsz’s Y%@a@m&&cmrl@% S 4Bt o A dyigatalogue
nurﬁlEHré E@Q}Bz(zﬁ atahinguSansTReg0, ARb443, L%Sﬁ@%ﬁa £S.A6803, LS-
ford, United Kingdom, rabbit anti-human VHZ

C3%?r8t1|, bifeSpandne, Seaiglee Mashihgton NEsh A 1L oabbiissp-husean ¥HZ antibody

oo R e e o Ry RSP FRG Nt B BB ) pigon ant-

hurgVVEIZBineibed)t Galafoguk ntitnbet XW-7837, efdsimncU@%}ated[rPaway, California,
anti - VHZ a%lFent rml’eéI be capabl e of downre uI atin
USANAabYt i BiERT Y atnuha«;,y G sumbSHE 00 A LDBAPPRG, United

Stagglﬁholtci % Wgﬁ@%& ag%u%ﬁ%a@ gn‘e)h gﬁéﬁl\e&oefn 1%&%?{) ‘gldg%hbody

(calal.ug‘ne huﬁﬁ&%%@@hlte&lﬁm Hbhigegl, (Swampst_cbtt Massahpsetts, USA)

I NI T S R I

Kufgﬁ&?ﬁ Mratbtitt £H3-hitHan V%ntlgod)sééﬁféﬁ)%hé BumbeyNBA 10-86452, Novus
di vi dual to breast cancer. nprise

Oﬂwcwés Latleot €elorasia, USA\)AHZICéiﬁlp a@tsbumnn |VyrHZ #rdibody (catalogue number
a.sa N her. The
NBA@‘?{?E“ &gﬂ"é{ﬁ 8 lo% 1&]‘5&)% Ug Agm the group

consisting of: a VHZ poI ynucl eotl de or a fragnment
t heFlsodrti- H%@h@m&mbacqpahlmfdowmuoéqgé/ﬂrl%b}.' BI\MHmterference It

SR S o PEE SRO B RBLARERN) BFchimer

RNaRkhch\4d4 BUSPL3 Bfe- @e@,tgn@mmaﬁqmm foathl v in@ Akt M00054935 RO1,
i nstructions for use. %& further conprise a

Novmlap@mais@Lmlqgn,f%lomﬂ@aw prophyl axi s or
al l eviation of breast cancer, such as conpri sing
Tanmwel Jre¥idOrackBrRRb b ASpdt Gf fhe pdRemtin@intibhen Kt R @Btecting breast

i nvention, there i's provided a nethod of detecting a
cancer in an individual or susceptibility of the individual to breast cancer. The kit may
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 VHZ
polynucleotide or a fragment thereof; a complementary nucleotide 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

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

such as comprising Tamoxifen or Herceptin.
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cancer cell such as a breast cancer cell. The cancer
cell may conprise invasive or netastatic cancer cell
wos200$102988l nvasi ve Ductal Carcinoma (1 DC). The raay$weados/000294
may conprise detecting nodul ati on of expression,
anmount or activity of VHZ in Bhe cell. The nodul ation
may conprise up-regul ation. The expression of VHZ may
be aQup@rLped 8f tthQ ere%émﬁmeﬁ the@qypﬁovgred aGhdiNdd of dbftectmg a
VHZ in a control known to be non-cancerous.
caneet ¢edicsuptmys @bwpsn |cereced etlbdihie wgn@r wizmay) cblepusmmmvamu rgetastatic

probe ¢ o [
carBsePEel p AT Do PR A & B8 g iR odhpprse detcctng
moeR e f &GeaSidh MmdinibesictiVidy OF X8 28in0the M. 06 :ﬁ&ﬁiumloa may
sequence havi n%hat | east 90% sequence identity to such

corgprREPPeTsElatien Lha expression ¢feV Hétmaydbeceomaradds tipgxpeessigyg. amount
t n anti-VvHZ
or aaCUW%O"Wse?"%&S?ﬁ% o B e ko ey Ly t her
n‘grl se hi stol ogical grading. The histol ogical
gr adhegethed niny aeynprise deteeing & ¥ HE myclpic #id. | Tgnway bg by means of a
t

progg %é&nﬁnsl% gt?l@lst ?‘ﬂ%@%%%ugfe?cdéc ehﬂrﬁf E@&(J%géetsg{)‘gﬁ ggrt}enBank
accassh@Ciunober NM_(Eir783% bt NPNOGIRIB on a sequﬁtdﬁlmifn(g‘ at least 90% sequence

determining the praoliferative state of a,ce
ideplly dp MGh TRFapesed Qi Mhidoae PR g e geiectip ez polypepide,
such'%‘é@ InY@nObt AGHES BiZVetibdNEsHBLNACIGANPYr | ses detecting

nodul ati on of expression, "anmount or activity of VHZ in

the_cell. The present invention, in a 6th a

pr o¥hesthed mwf&ﬁhefcompea? Bistalegical grading, dhe Piiclogigal grading may
be P{ggi F(hsdd)tqhe tdh- 1638 ﬁﬁ,rdlﬁeﬁ%afetmegrncmaaﬂdmglqﬁﬁlggyétag

ation expr ession of VHZ in a cel

(NattioghamdGeddingSystems fNG@Spect of the pr esent | nventl on,

there is provided a method of choosing a therapy for

ot St doc i (00 Hpect DEHRAGH (GATROL LRGN of
detéﬂfnﬁnmlgdhe/pmu&lratMeame ofp aail, apgeteprinmiehd hiediapyd hasadell will

on the a greSS| ve e cancer, The

b S SR h g e oS RS Jo i mEkion S bxpression,

am@@,ﬁ%qbtngt tor \vanz & the@spect of the present invention,
we provi de a nethod of determning the |ikelihood of

success of a particul 51 t her a n an id with .

S RS Bresert s PRt % oAl BEidim et hol b pre i Riiph tivival rate
of AM ﬁlhlv?dlfah@lﬁﬁ@éfnc‘é?t'l%%a% QLB EEEE RS R atRilof expression of

above. Each of these nethods may further conprise a
VHZeiatanel of ¢he individbbve in any of the 1st to

In a 7" aspect of the present invention, 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 based on the

aggressiveness of the cancer. The therapy may comprise an anti-VHZ agent as described

above.

According to an 8™ aspect of the present invention, we provide a method of
determining the likelihood of success of a particular therapy in an individual with a cancer.
The method comprises comparing the therapy with a therapy determined by a method as set

out above.
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3rd aspects of the invention. W provide, according to
a 9th aspect of the invention, a nethod of

woRod/pizbgst i ng a cancer cell, such as a breast mEmE008/000294
cell. The cancer cell nmay conprise an invasive or
met astatic cancer cell such a% |nvasive Ductal
Carcinoma (I DC). The nethod nmay conprise nodul ati ng
t hepQHRIFRRSE Abth fuRher@®hipYisd ¥ fQkur¥sl dubabdi if 8hy of the 1% to
dThe modul ation may conprise down-regul ation. The

3™ aspetto of theyinvamtioni se exposing the cell to an si RNA or
ShRNA capabl e of specifically binding to VHZ. It may
¢ OWWegﬁgviﬁépagééxﬂ b 9¢%h}!)ec{ 6 @ iVhiion, ¥iketASd bR Ipulating a
such ds set out above. The cancer cell 'may becone

cannercetl anvch o a draast ¢aheericall dBliewancar cak treytcatipeise amgpwasive or

cell. may become, nop-i nvasi ve, Qr non- tic.as, a .
mefagiatiy fanger S URAR PUFSYS DHCGH P Bome (PCY i Bsctetfost may comprise
mo@SIERR LSRR Qpkdidh, ambuhtbras @St o0V HEZRE tHY ®HEThe modulation may

invention, a nmethod of manipulating a cell, the method
comprisp idowinrrggulaidons {Tap sneghod may) catenrise CXpRFINGIGE cald krangiRNA or

BRLSHRIC g BB ARt V7Pt SR cn .3

VHEsEBbdosuchhie sétroue Abdve NThen&anperall deayebed®inb adn-ehincerous or the
. identifying.a nol ecul e capable of binding to a VHZ
invERYSRidpEipdaic sanecTrstimery RESAPF NORHY Sy R LARR-AIftastalpips a result of
the_g:%]ny ionde or a sequence having at |east 90% sequence
entity thereto with a candi date nol ecul e and
det er mi ni ng whet her the candi daje nol ecul e binds to

t heThaz iguPYidehtin aecopfanse yitBAdE HERACA BT WE PressRiinggipn, a method
of @%@ﬁﬁg@%ﬁ ggp?ﬁe: %g&?%%@%&isiﬁ?ﬂﬁ fsfé)ék de ’(aﬁﬁ:@&rtigg gﬁg:ééage@VHZ

ct O ion, there iIs provi
expressioochrodurit deadtivityiing cell;rand (b)aeducing theledel bH¥ Hiemhgicell.

conprising contacting a cell with a candi date nol ecul e
and i | ' .
e T E e [
capiBlt lof diydant toaf VHA@oppeptide thenvathdd amppristngdeadctieg a VHZ
nmet hod of identifying 2 m)(J g/cul e suitable for
Gt A7

th .
PolypephfBht SCHYPRISFYLNE % SRAUSRCIACTERY thre Wilha pandidate

molBehR Afld 98B Infl N \Oh ARt AidiMEte tholRcfl@BHIdE & the 2 BlyBeptide or
i's an agoni st or antagoni st of VHZ or a sequence

seqhencergviag al kagit9090%quenps edrntity heretd-ty t hereto. The
met hod may conpri se exposing a candi date nolecule to a

Vmw%jdraﬂﬂatdgé&dﬁ{% t8 299" L5 RXPEEARS i8nGonY ierPRIprPEAEd Hfrethod of

in order to determine if the candidate nolecule is an
idestgfyirigst modulatiot afy¥hiZs thetrhethebforiresing ¢antgstiog adeld with a candidate

o DB R S R PR 7 o e

cellVHZ or a sequence having at | east 90% sequence

According to a 13™ aspect of the present invention, we provide a method of identifying
a 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.
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identity thereto, the nmethod conprising adm nistering

a candi date nolecule to an ani mal and determ ni ng
woMved/bpsst he ani mal exhi bits increased or decrras®asb00s/ 000294

expression, anopunt or activity of VHZ. W provide,

according to a 15th aspect of Sthe present invention, a

nmet hod of treatnent, prophylaxis or alleviation of a

cangRérelidprdlideddc¥bidii! to al1R€ BEINOFhe PRREAt ShV@tion, a method of

nodul ati ng the expression, amount or activity of a VHZ
ideptifyangan agoofst emantaadnist oliaV HZerea ssgnense haapg eblepsti99% sequence

T e

detBRYinidg vehieher iheadnithhleexB it e8GeB8d obdartdakedDExpastion) Aot or activity
VHZ is decreased in a breast cell of the individual.
OfVszrovide, according to a 16th aspect of the present
i nvention, a nethod of diagnosis of a cancer or
SUS §aDsrobidk | dc¥ordheQdRCS!" abpecadf the Brasetiaventivn Rf BEMOS bS treatment,
of an individual wth cancer, the nethod conprising .
progby lagis ion gllgvirtiona iasanest inapindbddunh, theymsthed cemprging pirqdyplating the

expgés%ﬁngrelggﬂ of ﬁ%tlvitgaoftdr\ﬁ{k ng h\%ﬁj Uk indREIGRAGE caRBY malyccomprise

Feast cancer, such as | nvaslive or netastat
breastasder,suclh agisivhsiveas nietadbetid @éncérasuch aolmsadi velOyictaM@arcinoma (IDC).
provi

e, according . to a 17th aspect of. the ent .
The mgged; ,easuﬁ%fh?gale&%p@éilg%m%o svvept SHZ Jdrrepsd ina
bre@dl kN Medt@lidug, or is likely to be, an invasive or
metastatic tunmour, the nethod conprising detecting

nodul ati on of expressiop, anou % or activity of VHZ in.. .
2t WeRrPvideracegiing e aj164 asperhal C SRy FEOD-emhast Rl diagnosis
of % Qaneerjw&tsiﬂsc%gﬂﬁﬁ Bfcahdlf iP5 RRANidddI ¥ ERoLRYis & AMBhHOHUAS with

reatment, prophylaxis or alleviation of cancerin an
carica ithei rdethbd carhprisieg doectingmpeduditiog of expressiang amoduntl aataciovity of VHZ

. of e essi on, unt or_activity of VHZ in cell of
in 4 Ty Uit o A medicomRnge Bivast faPispriueh & mvastve or
metd3RtiaBdePsich@s Idkive tirtal Caresbn@(IDY. aggr essi veness

of the tunmour. The therapy may conprise an anti-VHZ

age as descri hed abqug. The ncer may c rise

br ote PIEYHEGEcord g ad i Rt oEPE PreseRtatyenPE as3rbes of
detSiGiRind SyHethea s inviBoduf alindiidaalne R i 11y to bENEn invasive or metastatic

di agnosi' s, prognosis or choice of therapy may be

turiaqur the methodeomprising idptegiremoiivigtiomel axprassion, anpaunt or activity of

mur. or t h. e stage, or both, optionally
V}ngewﬁgpu59ﬂﬂﬁ%%oﬁgpﬁd%?on with other risk factors.

The di agnosi s, pyognosig or choice of therapy may be
f ur Weeprowide cacadnding tby 18s swpsst althe peesoridnventjen ametbpd of treatment,

ol TS BMR GrSBB LR L RS Sl i
mod@laiib® bf &dpression, amount or activity of VHZ in a cell of the individual and
administering an appropriate therapy to the individual based on the aggressiveness of the
tumour. The therapy may comprise an anti-VHZ agent as described above. 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
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.
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ant agoni st of a VHZ pol ypeptide identified by a nmethod

or use as set out above. W provide, according to a
weidorsgect of the present invention, a nol eqdTesG2008/000294

capabl e of nodul ating, such as down-regul ating, the

expression of a VHZ for use i the treatnent,

prophyl axis or alleviation of cancer. The nol ecul e nmay

co hote, i

R p L 1 AR R 15 b T AR Ao Rl agonistor
antggoABt A0y Haf pohypeptida/identifiduebypr methiod or afe astset putaber:

invention will enploy, unless otherw se indicated,
co ' h lecule capable of
ooV R B LEBPLTN 25" e Ny A St corale

moddiataly, such amdbbmrreglﬂamgammxbresmem obd VHZD@K sieninghe treatment,

na kil.l the techni ques ar
proghyas dralieiation ol pante Ah moCalbana, CmigisE ap At pyptide antibody
gené%fé@ra% Ohst ERLRPGEIE T BEQEKaRekedponliBidi t8lahino d9@sidues (126-140) of

| ecul ar C oning: A Laboratory Mnual, Second
huﬂam‘(lﬂén Books 1-3, Cold Spring Harbor Laboratory
Press; Ausubel F. M et al. (1995 and periodic

su pﬂ{eeﬂifﬁ‘dﬁc@ of fﬂé r&deht 18(/8{&%9‘%@ ehipldP Bk GheRiQd &lgﬁéated
ch. 9, 13, and 16, John Wley & Soris, New York, )

conB:ntiqoel, techniques aﬁcheaestr)amblwulet@lmogﬂ ggarobmmgyl, mpélfomnt DNA

I

Suchlydvhhidjugfdre @Rplafied m:thelhe@atafw SEX, a?&tex@mpl@xfsmbmok E. F. Fritsch,
Uni versi téﬁPr €ess; . Gt Edl tor)

anddj. Myvintis) £ &@l@yiﬂrr@@,’v@g ALW@efqrbManAal@Sé%mﬁ Editiqn, Books 1-3,
ol b o E o s S8 pemcns

Curaavi PPMS(DIS&’! MAtwmyzs mlogy ENA, VB dnddis, TohnEWilgyr&d &gys New York,
Academ c. Press; Ant i bodi Labo tory Man
NV BoRekol ErRe el A R 1%%}3 Efidoalovie BRI GE: Hentia

Tecmgﬁes Eqmwlgw S0P M GR)1gk AR Jafs UanMcdeebm@t B S
I SBN 0-87969-544-7); Anti bodies : A Labor atory

Hybiediaasipn blirtﬁdpllelaambwqcﬁm thfprd Daivendity Bress; (I‘EdJ tGait)(Editor), 1984,

Olz%;fggfgbtﬁéyﬂhegziggg’r 8‘6%‘{{&90 : ?rb%r Ss %?@Z% ILr%g %/Nangi LE. Dahlberg,

199DYMBADEK A BP0 Lest DRU EiriPhpdPan of: @nlﬁeszf@ﬁ@ﬂﬂﬁ%l Analyszs of
New Yor k, NY, Marcel Dekker, | SBN

DNéMthdSOB@EZWOlOﬁndA{aéEmRe?reSSAUﬁﬁlﬂd%&@dt‘}ﬁ Ackeahgeaory Manual :
rorERSEOE R0 PR ELEN SR To0ks, ERIER b g1 Srin
Harbod IchbSpatonyPrétay BN D8706R644-7); Arbibhidids : &H%ﬁfﬁfﬁé&@ Manual by Ed
gy B Bk SRR SR, o e R RPA PR s o
879@}@@ 1Elz§4 g8 5 | BarffbBok bgghrg%éé&mg aditdaady &%ﬂﬂ&&%sé@ﬂéla

localiZzes In the centrosonme and throughout the
Prabhavatbl Bshernamiss (200 , Newodtok.| Ny l&bwh@eklsﬂnom@di 0-8247-0562-9); and

Labeli(e%ggq?a%%book of Recipes, Reagents, and Other Reference Tools 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.
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VHZ in the centrosone. Figure |A VHZ-EGFP (green) is
transfected into NRK cells, and exhibits a range of
wosmbwed2bgsl ar | ocations (a). A predonm nant | ocatdTzst20a81000294
of VHZ is the centrosone, where it colocalizes wth
the centrosonal marker-pericerdtrinin red (b).
To-pro-3 iodide is used to visualize nuclei in blue
Britd PedBi AN JREASFRRwed t hat VHZ- EGFP (green)
— co-Tocalrzed W pericentrin (c). Bar, 20 nmm Figure

| B. Fiduée EAaRd Figukd BB afecidieh shotvindNRKt exebtrouaMHZ focalizes in the
visualized in cells at various cell cycle stages:
centipsemg [212%eN @r@g@h’out}j}l@) sy]tggl@sr(lbl)nfllrﬁ@tlwﬂuqrac,en%nﬂlowed €X0genous
Pericentrin is showm in red (a'-d'),
V}gﬁggﬁgc e?kg%% shown with To-pro-3 iodide in blue
(a'-d" ). The ig&ges are nerged as shown

“.d"). Bar,

16 Rl o BZAAOER e oy GomErcang MK 561l Hein oits a range of
th S | [ [t t .

AR VB GT E GOEBR B e 1
lochlizeblMKtH the eentivdomallarnked) perivdnivinhin kréd b)) .dFd-probhiodideds nxdd to

visize el B AR g Bol h1aY VROEN ER (557 Ggeaized wit

per¥én@{H (). "B uh9G conj ugated with anti-rabbit-FITC
(greeA; and ant | -nouse | gG conjugated with

anti - nouse- Texas Red. Endogenous VHZ is al so detected

in Rigyre 113 Y HE-RGER is trpmptected intpyNRdy celisamdds wisalired g cells at
sl ReTRUE SHRUORL P 0% PRI, i 910 R

Perddehirimi sbewh §Ged ¢aijdigjaing duvket dre ahdwn mith do-prbBGofgle ée blue (a’-d’).
and anti-rabbit 1gG copjuygated with anti-rabbit- Texas

Theupegefpls neresgas @%&ag(én-sfbs Oimyi sual i zed in
serumstarved NRK (a-c, bar, 20 nm by doubl e staining

Wi t Pigud DA tan@ Figurd 2 ap il uies she waiyl that@ndofinou§i VHZ localizes in the

anti bodies foll owed by antirabbit 1gG conjugated with
cergrospme gpmhthe cpfopasiigr een) and anti - nouse 1 gG conj ugat ed

W th antinouse- Texas Red. Figure 3A, Figure 3B and

Fi gprg@re?»mrmfdﬁeﬁm@wwb ViGlieBin IVRK (A2sbd! D0 @) and MCF-10A
tyrosi ne phosphatase activity and is involved in cel
(d-Eypat, @Onvempdels by dpitje steindyy Witk affenity -raidied palbtiteanti- Y HZ6md mouse

[ | S ' P . Lvity. The PTP . .
ety po o §ved g B daGEouhEten y GagliaPhibFITC ereen)
andMSRBLTEr dRaradaitadiViiéER I Texa Rad atiRibgédbuk NHZ is also

reaction or by point mutation of Cys 95 to Ser [VHZ .
det¢@ed B) AGTTYdls Fi-gias 20Bim )by duublesteipingl wiempuseyrenagdonal antibody

ant?—r\/?rlij ((Jclicl)n\ée 5; erlr?({rr]a%:l't:ér?ti-%grlicl:e%trgenxfnrti%g ileg] goll\él\_w%g g}fghti-mouse IgG
conjugated with anti-mouse-FITC (green) and anti-rabbit IgG conjugated with anti-rabbit-
Texas Red.

Figure 2B. Endogenous VHZ is visualized in serum-starved NRK (a-c, bar, 20 um) by
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
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VHZ( C95S) - EGFP, or EGFP vector. The protein expression

| evel s are anal yzed by western blot with anti-EGP
wo/bnogs. GAPDH i s used as protein | oadi ng cadmsd2088/000294

DNA content is measured by BrdU incorporation and FACS

anal ysis. APC-BrdU i ncorporati8on to the newy

synt hesi zed DNA (Rl corresponds to the anount of red

fl u@ﬁﬁﬁ@?ﬂcﬁ% tedtle M Srofein (NS K& hSed) ot itSOBRISY activity. The PTPase

expressed the sane three expreSS|on constructs showeéd
actiVigyt of WHEZ goednapletelfiabelighied by taddingri@aed S@hpmmnl@tvalmdgte (VHZ-

h f
L ey Mok A R P A S
The graph showed typlcal results obtained for a
pr olFigue¢ 3B 01 d heel tbtap ogiLilysdtesoare dixévedt fiven DNAF - Gawtleetpredsing VHZ-
its_individual cells js dete ned .by FACS anal ysi s.
ECEP YHAGRO ShAGEP oo 20 ivérter TheBioisim SRS 1EVER rpipalyzed by

we@ﬂghﬁﬂﬁ?@nﬁanﬁ FdrrRRRibbi R GAPDNGE ustdGS! k@telﬁ'l&dﬁﬁ%&ﬁtrol b. DNA

|'s expressing EGFP vector,
coMbtﬁ-lE@éﬁsuae:Cbb)aBaiby medrpomatios@ueé aleSrmiabtswl éQCtlﬁlaiU mcerporation to

inv cle.control h [ re p2l

ey BRSSP ionTA R cofiaaBuriRas fapul S A g ito)
Ser795 and Ser807/81 1. Figure 4B. A proposed nodel is
showiguro3Cl NRKtaells thahstably leapivkied thqtametbme @kmsséommmtructs

cul 8S. hN phase rans .Lon ure S5A
shaep e U2 GRSt & SO ARG Re SRR RIS e Piogram
coYR 8RR ToPElalYbis (B &) eV G Spithiss VD 8 Ibefe iafd MB G2/M phase. The
centrosonme or in the cytoplasmof epithelial tunor

graphishewehtypisgbrepulisaebtainethion p pravgrrbrg catbpapylation pyhes ghe DNA
coftBg o‘?"f‘t‘%gi %lﬁu g%ﬁprggte?&ﬁl%ﬁtb AN LnaFAP! es are

assesse eln exp ession. Figure 5A. VHZ is

seen to localize to the centrosone of cells in breast =

can€& igurfb% iand Fravee 48 ordbiiguresshonind thet ¥Hdambandeg 6d! tignsition in
Nﬂ957ce s same ti ssue section. VHZ (a) and g- tubulin (b)

are Co-localized at the centrosone (c) as indicated by

the white arrowheads. |nmage c shows the nerged inmages
a ahube 48aVMCH- Ot eRprpssing EQFPWmtoeo‘ﬁHé&&iS\)-eEGFP or VHZ-EGFP

o TSRS G PR GE BT PSRRI v v

W4FA IGIPUIGdR4, 5rﬁisplepmdspﬁéxylateﬁm SPORB0! $29 S hgNSdr80HS El.
det ect ed by stalnlng wth 3,3 dlan1noben2|d|ne

chr en, ( l.ar. tr. . .

ot R R DR maie e help FRRR e g W2 might gpgrainat
withnAése A uRs ih TR /DbReK tangigye. Overview i mages (a',

b') are derived fron1tmo adjacent sectlons Thr ee

r ec r_.are
eGSR RSB SewerGr TR sa At th gy rgRpessed VHZ
pr&aﬁWdlbﬁbQﬁH eh ﬁmeazentrosome 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.

Figure 5A. VHZ is seen to localize to the centrosome of cells in breast cancer by
indirect double immunofluorescence 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

¢ shows the merged images a and b. Bar: 100um.
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to c, respectively where centrosones are indicated by
bl ack arrows. Panel c¢' and ¢ show a VHZ-negative
woeapbRsss a control. An original overview i mageE/$G2008/000294
shown in (Figure 8A). Figure 5C. VHZ protein is
over expressed throughout the 8ytoplasm of dispersed
epithelia in some breast cancer sanples. An origina
OV e, RS nﬁg@cérﬁeéﬂﬁf%edtféng bf b chﬁ:)er sa%%l@s@ir@ Brocessed for
sections fromdifferent breast sanples are shown in
lmmumhmcmhﬁmwabl@bel(r@ to detgctV HZ and ygubuline mpgmllvalw Hhepesitive signals
boxed in the ove
are QRIS AT BHE o P TRR PGP eierRgey iy uy- Sigilar centrosomal
labéllf'tfg’\ﬁhtﬂeﬂqsflﬁ"ﬂllﬁ (Hand y@ﬁlﬂﬂi‘ﬁa loéAS ST (b BleYindiEaBEby thedsbk arrows.
" 1s a VHZnegative sanple shown as a control. Figure
Ov6rA(163m tndgeg (& eb’¢ Breateeived Gamgsvostdineemigeetivas. Thige rectangular areas

pressi.on in, cad er.in ati ve,cell.s a .
boxGah BRNIEE o G B R R B HEPET T5re8l ipand shogyn ip pancls a
to & ir&pe&ively wilre cé}ﬁi‘(ﬁgﬁei ark @fidTBdtédby bMElar@éWs. Panel ¢’ and ¢ show a
araf fi n-enbedded breast cancer sanples tissue .

pedagive sapRinesia wetrabodn erigiaalesiergey imageis shew Hufegurs 8A)-
negatlve (a, magnification x 400) and VHZ negati ve

epi Fiyald fC arRz BrasdhesidieRRsdstd them( out¥Rg By thplaghioPdispersed
400).” Figure 6 To assess MCF-7-VHZ- EGFP and

epitiicHa ih sgHR Bregs g;ncgmmrd@q Anrpaiginal pyervies) image issshowatia gFigure 8B).
Selecr{ (ﬁisec 18f l f" S"I%tdﬁ?g ﬁ?t ba}é(a%[ s l& ﬁ'g\él‘%&“ 0Ve &wi ges.(a’ and b’).
F coa covers % en 1 nverte ]P? SI%e

Thlfée\t\ébtzﬁighlhr areﬁiﬁ Boteddnl ltHeLU’Ver\dd:\S ﬁlnagmg’eb’ ardec tna?dgﬁ[ﬁ@tlon x 400) are
0- hour and 48- hour for sz EGFP c a
furthgeierareedr) and/poyragepanel E@Flpar( rfﬁpfctl‘fﬂ é’@n%l < ag s VHZ-
4;@5 E@hcﬁ@l:fs £&ldus1.movi ng out (arrows indicated)
rom un

derneath the overlald coversl|p
| mmunof | uor escent i nages . Phase-contrast |mge

(a Figyre orhgpd Fiegea 0% ﬁre@gw)s shpwgwﬁbﬂ?%ﬁé FAPIES YRR @ Egadherin
d
it MBE SO SRR g rogcooe

(Cat #7776-1) are obtai ned fron1BD Bi osci ence (San
JosBiguA. adippeny tormahn-Aixgd and pavaflian-grabgddedbreag papest samples

: il . _

is ST MR S U SRR S Pl Euin

400)and &AHD hegmlve dpittielih a2 cadBEHngosiar e () gnagaifidaton x 400).
manufacturer's instructions (Cat# 1585584, Roche,

anﬂfﬁ%@m@&x cﬂ%gﬁ%ﬁﬁeﬁ@ Jpe m%g@gﬁ? _BGPP cell

om nan expressed I n t
mofiigotdls a%é\plaﬂa@ -iA Ecomtiebnt ﬂloﬂaliayer(Itnhae(lfovtatsi?tﬁUEI&‘4 ceHScdaledlcoverslip is

therall ?nvle?tegl r\]v?thl cléﬂ %1d%a(llr08vlnn0%?c}aa rgéhl culltlupeedl Sé‘fr?laééc’s a% taken lz;? 0-hour and 48-
hour for MCF-7-VHZ-EGFP cells (a, a’) and for MCF-7-VHZ (C95S)-EGFP (b, b’). Panel a’
showed MCF-7- VHZ-EGFP cells moving out (arrows indicated) from underneath the
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
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Figure 7B. A conplete map of Human Multiple Tissue
Arrays. Figure 8A and Figure 8B are figures show ng

wa 10a/0Xb88 protein i s overexpressed in the centRCI3GM08/000294
and in the cytoplasm of breast cancers by
i munohi st ochem stry Figure 8% Overexpression of VHZ
protein is revealed in the centrosone of breast

can¢RimanAipRSTIEFRE A&E%si((lﬁ’ti#(?mﬁw 4 oblaielf fdi BWSBioscience (San
(magni fication x 400) |g;re 8B. CNere§%%e55|on of VHZ

Jogsr i Thej asray » eordain 7 3trnRN Ay depyedsior 05 shiféerent humpaeissues and 8
huﬁsﬁkélﬁﬁggnification x 200). Figure 9A and Figure 9B

are figures showi ng characterization of rabbit and

nouse anti-VHZ anti bodies Figure 9A. Western blots

analFigirs74i The daibibits argrpdobedraeh buman VHZ AN A pledjissrgdiolabeled with
32p1 cell. lysates are derj.v I N .
LR e B 1 BE FRpS0 G NS R DA EEP L S9555% Rochl Mannheim,
Gephi&my) N'¢HEZah RN Avdxiphesgiofpatidids §58 FhgwarveHZ )is preiéminantly expressed in

detection of VHZ band is specifically bl ocked by )
thehgart Gppisc 48y dr4tRdAnd 4R rny pihgptigsuepas weH a?/PiZtij'lﬁ-g\‘H¥ @xg{noma cell
D . CL (A, IF(B) and IHC (Figure 5). Figure
hn?%ﬁ%é%ﬂx@?gﬂfe showi ng that by wound-heal i ng assay,

MCFI.OA cel Il s expressing VHZ di spl ayed enhanced

i gFiuss VB ot sp@plele map Af NewmpoMydple Jisie Aseys ng

VHZ( C95S). W have expressed VHZ and VHZ(C95S) in

MCFE(QRArE 8A laid Fiptte 8 hrevfigurésLshoing thitSY HErateBds overexpressed in the
transducti on u3|ng pBABEpuro vector. MCFI.OA cells
p

cendsgspiag gnth i VeRy@PepmAf biragiiaasreeby HigHBRsgChePusiBy t y
than MCFl QA cell s expressing VHZ( C95S) by
wouRghiRegA | OgeragsiadsionldTeV Y, atfteiliif fe@ERBLRShé BeriR®sbme of breast
m gration at the begi nning (Chr upper panels) and at
canche Gepogsmastarq @disated dydrack arvems Y magmifipation x 400)
obser ved. DETAI LED DESCRI PTI ON The present invention is
bas ethueng eV SIRERIThAIVEN pfd¥in i@uhd [rSthe Ll toBlasinAbreast cancer
VHZ phosphatase plays a role in cancer. VHZ is the
celisrtmiageidicatioronA0Qct i ve prot ei n-tyrosi ne phosphat ase
(only 16 kDa) and 5 belongs to the group of smal
Vac g{dkdo X lah#i Fio¥ikd 9B bR Rk QlH@Iir{ﬁﬁgﬁPdcférﬁation of rabbit and mouse
phosphat ases. e gene encodi ng Is | ocated on
antirYribhasihodiessone 1 g23. 1 and consists of only two
codi ng exons (Wi et al., 2004, Int J Biochem Cel
Bi OFiguR668) Wediefrh1R andiGs SMAMELUH SHdl MGIsk WRti-VHZ antibodies. Total
phosphat ase activity toward p-nitrophenyl phosphate,
celhlysates re adsrivdd fgop pt3il dHsLz ARG anidig Cphbsabls oMGH- b sritalesell lysate is

pre?irrllgu&?e%s\elthl? Qtugr\?ﬁglé]fr Elggel ﬂ“’f’ﬁe deEtgcrtltorr]l%rfo 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, MCF10A cells expressing
VHZ displayed enhanced migratory property than MCF10A cells expressing VHZ(C95S). We
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 cells expressing VHZ(C95S) by wound-healing assay. The
clear differences in cell migration at the beginning (Ohr upper panels) and at the end point (8

hr lower panels) can be observed.
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30

10 VHZ can dephosphoryl ate p44ERKI but not p38 and

p54SAPKbeta in vitro (Alonso et al (2004). J Biol
waChesn228€s, 279(34) : 35768-74). W show t hat VHZ BCI/SG2008/000294

predom nantly associated with invasive human

epithelial breast cancer cellkl Overexpression of VHZ

protein is found in the centrosone (6/65 cases) or
DeErRIYONHRIBABNCYL Opl @asm ( 11/ 65 cases) of human
— breast cancer sanples exam ned. 15 Accordingly, VHZ

may The ptesé@d identlomMBriasdd drothe deinefdtiabion Xor thedisittime, that VHZ

cancer. The level of VHZ expression may be used as an
Ph?%ﬁﬁﬁ%ﬁ@?ﬁcﬁm@a‘ﬁ&éﬁ‘cerl n particul ar breast cancer such

as netastatic, aggressive or invasive breast cancer.

The\ﬂ}mﬁlth@imm&t IEYONTELRS VO Prot@i-tlosiae BRosphfdseA®nBN 6 kDa) and
i ndi cator of |ikelihood of such a cancer. W therefore

belppgsiodle group absRdlY aesinigviyn Y&l Isreltediduab snecific phosphatases. The
. ' A4S W8 At j :
gen%eae{ﬁﬁgélgg g?{}z l)sqg%ag%dn%lslﬁgﬁ an%u%ﬁ?iogrtﬁe 1 1]c M{dhéaﬁ&s@ ?Xﬁ19 &wo coding
exdAggMasaial.e20esImd Bisvhasi @ehBRg. I6(8)t Iﬁ@2rﬁ§t astatic
state, or any conbination of these, of such a cancer.
The [ ' '
0 TEL S RSO Al EE SR B 5 e, as e
as d)ligo‘pbpthdeb )tbﬂit!arﬂlﬁ@qﬂio@pﬁo tyfasire ahidahossiotthrednihe déﬁl(ﬁ(éﬁ i Farrthermore,
net hods. are descrihed in furt herg‘ﬂet ai |__bel ow.

VH e dsphosmhais PHOTIGS B! PR e SRR Dao 176 (Afbnso et a
(zoggpgqg]glt@h@,@dzoqa;@@g; newsR.2p VHZ proteins are |ocalized
inth centrosomem additiion to its cytoplasmc

di stri butl on. Accordingly, be used. as a nark ﬁ
f or Weethert qhétn BL ispredopHiBRAY agspgslaégimlggmvwve human epithelial breast

carfésﬁwgrééér@x;gsgton%ﬁf HIGth S910BRY i Y CbArdbAg r(@/%g 8L or
and that 1t the ca C|tyto enhance the -
throughosi the omopMndéWtﬁSsias@sb ef hiradn breest canger mlcﬁmx@fnn\ﬂdz
contributes to breast cancer devel opnent. FACS
anal . '
S PKebRl PO RS B0 RS e v o
VHAexpeission nyeased aamsintlicator oAn:aiceg mupartieﬂald lirsast camer such as

FACS anal yses of NRK cells that stab ess t.he
melgighc FHELRSIN BT BLRT U DIEEH SRR e Ahlr T SGfastion may also be
usedGS &h R RS JA1iKERhod dRIFARE 4 EARES. tW@fheFéYox’é PENGANDr Hethods of
but i ncreasing S populations. Accor g provi de

diagnosinentdetgsonpf 2 c@a@mpaﬂtlcglarlp bmhtyc}aamrg\&éffuaher provide methods of
i ndi. vi rom cancer . Restoration of

aing i Brochi ooy MR CrEROG T of s dei eyt or any

cofiBiafGorDf these! O sublg a BRI The Wikthod3mBf cddie 6 tandlgdis 6f pr\ﬁ&ln levels
therefore provide for the use of VHZ nucleic acids an

(e.poimypenshisiechempitry) ReRNAelgv ol (1-2-0bY nsiedpbridispiqn) s d1agnost1c
ancp(ﬁeet@&fon%ﬁ?ﬁ&fs aré W s TBINAGS iR e LA tdRied for treat ment

or propnylaxis o reast cancer or | nvasive cancer

such as invasive breast cancer.
Using indirect immunofluorescence, we show that both exogenous and endogenous

VHZ proteins are localized 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
engineered to express VHZ indicates that VHZ is able to accelerate the G1 to S phase
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We further provide for the user of VHZ in screening
for drugs agai nst cancer, for exanple breast cancer.
woOlfveo/capgser may conpri se invasive breast cancarcT/$e20083000294
over- and under-expressing VHZ, as well as tissues,
organs and organi sns conprisilkgy these may be used as
nodel s for cancer or in screens for anti-cancer
tra M %naQé@ﬁse%Qﬂﬁsfﬁdrﬁ’ ?A@fS a F%sé%f'!@f[(%eﬁ@ihhﬁst?ﬁ% %@ﬁess the same
ownr egul ation of p21C pl upr egul ati on of
three axpsasbibn camstmcs showvathab M Haf acptlomgsis §rlytodt plehse transmon by reducing

activat ed i.nobl astona protein (Rb) is observed
G1%§p §@§§%§I%Vufhﬂﬁhoblotting wi th phospho-specific
anti bodies. Cells expressing catalytically inactive
VHZACGQS8iszlyame pironjdé fogandtimods lo€ tredtoeat arhifophsdaxas efan individual

suf%glgtrﬁspg% %%Erg §t\9 . ham‘%&:‘lg ot tllnglz){ré?&lsisge may also be used
as &bﬁ%&r%l &@eé&&ﬁig@kﬁmﬁ%&)od SF bYEHt aIR! WehRBSreidr® plofvitleGbithe use of
rosi ne phosphatase (PTP) activity. \Were tﬁe term

VH lei¢ acidsand palyneptidesdar thelrsatmanepf ¢ancersfipeludimg drgast cancer. Our
meXlHés %E ged? %Hgétﬂl%bp& o%x@%&tbﬂazﬁt Ancér %e& lc%h&er such as
ra nen onol ogue, deriva
uwﬂﬁﬁéb@hmbh&meof The properties and activities of VHZ
are described in this docunent, for exanple, in the

r ef}‘g’ ‘ﬁﬂftﬁ%rr%fo‘z% E %Qipgsggéggﬁéagcﬁgléﬁgﬁér\% against cancer, for

exadP1y BRpéticdR®r. THel cafced mtaydRaipiisd 8 atife BrRhstichndee] Oslls\dvér- and
is al so known as DUSP23, MOSP, LDP-3, DUSP25, FLJ20442
undgFEXFPFsing Vhlé'@mvzeli anyssyet Qre98¢ and erganiprap RoMpAiging these may be
sequence havi ng
useggls éR)%EfS c‘?é’ g‘?’crodrﬁ n%ﬁwggg fsl\llgar%'g%‘ggeé ag%’ﬁs NP 08 1001. 1,
XP 34 1157.1, XP OO 11708 19.1, XP O 170835. 1,
XP_xgramressiongd \Jd4.ar 87 7 cellnmypey downregpatipn qfp21Cipl and

ot 3358 P EISPALCS, g Rt 083

retinobipstome pauteia @RB) Stobsdrved dsluseessedHly ipmhyobfttiitiewith lphd)’spho -specific
as 1t he sequence havin cessi o NP .0602
antihosr deRlis < xpp g patal é{ﬁ%&déi@“\‘/‘é{? e @95 Pé{fflnw@“s% i the above
VP&Qfﬁ%dﬁfed%%nthm&Bﬁﬁ% tH&’(' A8 @Edpéafesa&ﬁuﬁlpﬁespmfds@ dadity.
HZ pol ypeptides may be used for a variety of nmeans,

for exanpl e, adm nistration t
Mutation of the catalytic cysteine re51due (C95S) in VHZ abolishes its protein tyrosine

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

the references.

VHZ POLYPEPTIDES

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

are described in detail below.
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an individual suffering from or suspected to be

suffering from breast cancer, for the treatnent
wd fves/enbss They nay al so be used for producti orp@sG2008/000294

screeni ng of anti-VHZ agents such as specific VHZ

bi ndi ng agents, in particularl3 anti-VHZ anti bodi es.

These are described in further detail below The

eXPUEFSE 9o RKhoWhids E@Jsmggwdtqﬁ L3 hsudps e m@b4f49 fand RP11-

di agnosi s or detection of canéer, in particular breast
190%aicker . A "pol ypeptide" refers to any peptide or

protein conprising two or nore am no acids joined to

eac ke

R:s ggeglg{elr% éfhef’lglgét g'?lzgﬁﬂﬁ%gﬁg% gg??tt:ﬁcfeq tQ Il d% s@@&%@e having

GeMmﬂdA@IesmasrsnumlmmﬁmOﬁm%fZa NR @81 @ lak Xk ﬁﬂil bfésl XP 001170819.1,

xegaPRFR L AT s el 4 QU HO 7R ) ReEBPTL FT ol rggeson.

NPCORN034 TORITIN 09¢48b5301 NP _0d1an723%1 S0X8enTr 1 ¢TEseded
am no aci ds. " Pol ypeptides" include anino acid

seqyences nodi fjed either b natural oce

as Podt4 palyReRidE o MaY COMBEISY GogSIsit aﬁv S\zﬁzgpfypepﬂde such as
the@&ﬁtehe&mw@a&ss%mﬁmrw gboxene wel | known in the

art. Such nodifications are well described in basic

texts and in npre d tail ed nogr.a

as wel .

vol Hppaiagyey \éaé’éatséﬁ e EtyeY feoﬁ/Bg?‘f% EALY 8’%1%11 %fglﬁese PO?YPePt‘deS
megggqﬁdgagmmere in a polypeptide, including the peptide

backbone, the am no acid side-chains and the am no or

carbggg termni. It will be appreciated that the sane

ty p lfl‘?:sdfl’i%li’ie lﬁs§9 fora }fﬂr@% means, fop example, gdministration to
an @ VYdtﬂlg svﬂgﬁgfn% n‘?tor %@%@Et@ﬁ t(?‘bé S fekiig Frodt, WRdhst cancer, for the

po ypept | I ven pol ypeptlde may contai n
treatmonyt therpefs Théy ma;zi fsb batsahfor Pwldyptecpt (»rdseseemag obenti-VHZ agents such

br anc s a result. of ub y a -
as BEOS S Brgimereaiovip PHBTE b atihl by fry The st Baribed in
furRBOddi APABR ITRY Slpk &sieA oy We b&i?ﬁe;ﬁﬂ}és map vk Het@:ét@dﬁor diagnosis or

posttransl ati on natural processes or nmay be nade by
deteppionioé cancermr hatisulankrgast canger-ons i ncl ude acetyl ati on,

acyl ati on, ADP-ri bosyl ati on, am dation, coval ent

at t acHigYepRlic e RYd t@’anz PYAGRNr &ﬁ%ﬂﬁﬁ‘fslr@ftw@ o @f¥e amino acids

noi ety, covalent attachnment of a nucl eotide or
joingddd easthi cdberdzermepadq hands eoreddied pgptidechondpti. eofpeatldei igpsderes.
ovalent attac

“Pogﬂaggbﬁ%t - SI; 0 bé)i fl}ﬂrt 21 rngscsonllrﬁﬂnlx (3 err}gél fo as e{)teptldes oligopeptides or

oliginfe$, ahdl €0 foAper dhainsBdchemlly fﬂﬁﬁﬁémw a%tpraﬁl,ns frulymbtides miy contain
coval ent cross-inks, fornation of cystine, formation
amigp agids giien thardhe20 gaeraprededaming asidh- car boxyl at i on,

gl ycosyl ation, GPI anchor formation, hydroxylation,

| od+MAY pePldesTRANYdeAdnhiBH acidsbdq hens Bbdified either 8RRl processes,
Eroteo ytic processing, phospharyl ation, prenylation,
suc

a6 pagtAeanslationad er%ﬁ@wgapt nchesniedl aqdificatiop igsbnignesRnfaich are well
knor;rx?hd netB grt aéju%htnjl Qigﬁc%doﬁ‘mr? %ve?icdegccht}e 119 [)Q%ucetegt% andl Gl m@dPe detailed
arg at 1 on, nat1 on. e, or I nstance,
moﬁ’dsgih]&hsnss well as in a voluminous research literature. Modifications can occur anywhere
in a polypeptide, including the peptide backbone, the amino acid side-chains and the amino or
carboxyl termini. It 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.
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Structure and Ml ecul ar Properties, 2nd Ed., T. E.

Creighton, W H Freeman and Conpany, New York, 1993
wondonbg, F., Posttransl ational Protein Mdi fRE@SG2006000294

Per spectives and Prospects, pgs. 1-12 in

Posttransl ati onal Coval ent M ficati on of Proteins,

B. C. Johnson, Ed., Acadeni c Press, New York, 1983;

Sei f’Bl?ybeﬁIde@lna be'ﬁf‘ﬁlc}f&i & d t‘é§ulf’6ﬂhﬁqlﬁt1ﬁmféhf érfaathb}oﬁﬁy be cyclic,
and nonprotein” cofactors”, Meth Enzynol 90)

Wlth8>2 %Qleuman@m Rachiabranched and trpnshed nycfkymeh)emp@des may result

frogcqos glﬁé {fr% I"gggSIS%SIh&raI{IEII (r)bnrﬁsm% 5 )7p pp% dt: melt nOé{\IY 192 aqicatlons
inchlde a¥éylafibls, aSylatithe tA ISP Ri®psyilstfony ahidatibn) %viﬂ@ﬂvaﬁtat}ﬁnédt of flavin,
art, such as a retroinverso D peptides. The peptide

covmignt peachmentRf agismcmaistye £ovakM ttaghaest ofa nuclestide or hucleotide
der%'ﬂ(/g %%valgﬁeabﬁgaﬂﬁérg %F Enl’ié db(ﬁ i EH‘H&R&EO& %o{/{leﬁlt'a\l‘tgchra-gh? of

e capab i duc) ng neutr
ph(&phwthiydineﬁtoil mmﬂs\lmkmg&yamaltlba cﬁmujﬁdé-liqndtfbanatemu Heraethylation,

am no acid seque nc have .one, or_nore activi
forgatipn coaakfpbap A PIRALER G4 Y Sine T Py ioslpgmate
for&?la‘t’lgﬁ,péahgﬁa-cz{rﬁﬁxﬁm h@c@syli‘é%ﬁﬁ nG¥HGdRe! R)?l%ﬁﬁd)rg @y dfoRYlation,
exanpl e VHZ honol ogué may have an increase
lode)appe,ssq:tbyiatl@m ahyristpylatimasoxidatisneprotesly tis mmangdvhp@phorylatlon
prenﬁlgﬁgrf 6%r gﬁzsaélggesreieno&%\ﬁ?ﬁtsi} fl%l(%l’]h ?ra%ssf%rglg%!g[ m&h g adds d1t10n of amino

aci@d W@/ étefnd REEH Arhr@hPMtich, REd UBRuItRGHbA. Bat, fafnn@fanae; lmotems -
sequence has VHZ activity. Wth respect to sequence

Strwawﬁftqmdy\ﬁelﬁaéar Brogertigs %ryl)Ed thdi- é?r%btoeewaﬁ [FeeeganandCompany,
a 5 C

N e e e

Pr&}é%ts spgﬁh BxinaRostreasiatd8eh C(setmeMm'zf cdem of Brotéing $e C. Johnson,

ter tides fromam .
B B B P AT@™ 3Tl R A K€l Bns ABPYS ROV G B ications and
norfprd btEinkRMLENISE Mﬁ@ﬁzﬂn@‘l e1RI0§ 833 §26T94’@aﬁd3R£tth% et aL “Protem

activity" or "biological activity” of a e

Synghests: RestirriBlationelModidicagonsraad iAging) dédn 1 Acelﬁié{gl 1892}@53 48-62.
nmet abol i ¢ or physi ol ogi cal function of VHZ, including
Si Mrh@fer@dGhbl X/P%ﬁtﬁl%” ﬁ{clddgﬁ’ﬁﬁ\&%ﬁo@s‘%}l‘nﬂi&lb P dptﬁfe Ja?i%ﬁ@ns known in the
activities w decreased undesirabl e side effects.

art,/Slusl@as actrothydrsal® pepiides) diic pepindt aynbmayanigenigcietepiniiagsand/or a

of .such activities nd net hods, of
TGl siliey TR BRI R A e Eiee KT T sPRA B R apable of

induéing ReutAlisingaRfbadies seser i bed in detail elsewhere in
this docunent. For exanple, such act ivities may

i ncl.ude an f the follown drol ase
ot 1y gy el 808z She TR emint st ddie By e néSimore
actiQ/'itiHseéLﬁh by Bi@ﬁdgr@/l a&nite/ih BBﬁ%hﬂﬁtMV?Mﬁ%l?ﬁ@tld@tbeé)Iaanle a
rotein amno acid dephosphoryl ation. Assays fo

hummyglzamlymptld@ d'oapxanmglevinV HA honwlegue mayrkhvgee lmc‘cy@ased expression
leva lrgpeggt (iagéer celt® (gomparé/éfJ toer}on% 1 t‘rgas{)@lls nﬁaﬁ}cﬁ’é ﬁl%%pm

“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%
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.
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36(8): 1542-53 and Alonso et al (2004). J Biol Chem
20; 279(34):35768-74. Ot her VHZ Pol ypepti des VHZ
wo/any/enbs, honol ogues, derivatives and fragnmentca/sE2008/000294
al so of use in the nethods and conpositions described
here. The terns "variant", "honol ogue", "derivative"
or "fragnent” in relation to VHZ i nclude any
SUbQHetdAk @ Rfis mAas ioathé OaLtRfty” SPHHiblbgRbl R0vRS™ of a polypeptide such
repl acement of, deletion of or addition of one (or
as WHZethesmteros arciintendadtp sefer fo the metphehicer physiokagical fnction of VHZ,

. nt ext ..adm.ts. ot herw se eferenges to "VHZ" i S
i AR et b b P el R RE BT ARy Fie
und®Bidatlé sigeefft@s. Alsd/inéludés akes@eghfc enhdindmistgksiciaotivitiesof VHZ.
defined as a _change in _either nucleotide or amno acid
Exaypplgeplcwich gctintiesnarshmehpdnef assaying awkquaatiyae hegeagtivities, are
. . ; , od
B o S
a nucl eotide or am no acid sequence which has resulted
i n Foreexaue; senh astivigaemay inebids anyone of meesoighe faondng: hydrolase
r > . .
ol R i ARG NPty PG R ReBEoine proshats
activityaad pidséin @ming &sdiiéphofphony lhfien. apdyadenthede aofivitinearerknown in

nore nucl eoti de r amno_acid differen )
the jife AT dRICX8MP eﬁ%fﬂ?s i"aé’*?u el &%‘W@i ﬁéloeflsvzn Cell Biol.
368D ¥42EP] LER1AS Se3 ¢3S HIST €hdRY200 BRI RKE68-74.
del etions, insertions or substitutions of amno acid
residues which produce a silent change and result in a
funQﬂWé%ﬂZ@”@%ﬂW@%ﬂent am no aci d sequence

Del ber afrfanRMhdioleghd, @éﬂﬂfﬁﬁ{fés%li‘?&%nﬁﬁﬁé aR€alBRERusL in tHeEnethods
basis of simlarity in polarity, charge, solubility,

andgodrpostiobs déscyibediyate.ophi | i city, and/or the anphi pathic
nature of the residues. For exanple, negatively

ch a’fﬂ@fénﬁ@‘{&?iaﬁ?’[ @iﬁo:ﬁcﬂ&édéd,e%ﬂ%ﬁdee o@sfrsi%@a@’ 6! La86h o VHZ

acid; positively charged am no acids include |ysine
inchudd any gibstitipn ahdradationoofamiodicaiioho iy rephacegent gfodeetion of or

o of e N Bp L Pt PP G PR g ek e G i

othéSRsY, ?ﬁ‘éﬂ%ﬂgesgb UV@IB”H@GIuﬁ@%ﬁéﬁmcéﬁb%ﬁéﬂ Wgiants, homologues, derivatives
ghenylalanlne, and tyrosine. Conservative
ancal

gt efi WS- may be made, for exanple according to
the table below. Amino acids in the sanme block in the

SeCRY st TR a 208l clidh’1ib Be SridBas al A@nddintehBertic ledti@Obrdiino acid
may be substituted for each other: VHZ pol ypepti des

sequencefin whigdronsenprdre audleqtisles Pogjoine asidi ragiduasi kespectively, are absent.
As %ge%h AT ?ﬂ « T%EIJ{ISSLL é) “a@&iti]tt_)g’eisl}lh%te(ﬂlgﬁ&qﬁ aQucleoli®! &P dMMRo acid

sucn as e erm nus. terol ogo sequences nmay
sequédeUdeich 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”
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
basis of similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the

amphipathic nature of the residues. For example, negatively charged amino acids include
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sequences that affect intra or extracellular protein

targeting (such as | eader sequences). Heterol ogous
woeagqueness may al so i ncl ude sequences that i nar@EasE0089®0294

i mmunogeni city of the VHZ pol ypeptide and/ or which

facilitate identification, ext&action and/or

purification of the pol ypeptides. Another heterol ogous

asp%ﬁg:%ﬁ?eﬁldt %’l@lﬁm‘f@é’m@ ‘i)ogff@/gly' oﬁal%eﬂ’ YRR 1ﬁ<9h§’e Ef@ﬁhb‘ @h¢ Brginine;
such as pol yhistidine which may be N-term nal

aHCbmhylhl agids o lihelmhqgechp@anlﬁeadtgrcp@a baving simrHan (by@r@pljlghcuy values
1ncgl.l%c ucs at ea ¢ v?1 am1 a S bUt faeyr\{e r l n (s)erme threonine
i3 é{l:erﬁg Y pé Eﬁﬁy%d P epSFype F‘ucfes ey ’
phdi§ldldhidd)and eideied the "mature” prote| n or may be a
part of a larger protein such as a fusion proteln It

ten advant ous to,include an additi
aci GOBEAENE SRRERTSBHE 2F AAS el SHBI- BT g e tble below.
AnSRSHEASBSthe Bin®: BIBEIVBNAE Secofi€ HIAREEHA M tHelsamie dink in the third column
purification such as nmultiple histidine residues, or

maarbeadlzﬁtltut%&re@@mjh@rce for stability during
reconb|nant productlon VHZ pol ypepti des as descri bed

Yar! 4@}%@@
Fbmever t hey ray al so be e

ns u3|ng techni ques wgl{ known to
such as solid phase synthesis. Such
abs@r DendMaddced as Tyscgm pf ot el ns
fgr exanple to &aid in extraction and gurification.
on protein partners inalgge
ansferase (GST), 6xH g, GAL4 (DNA
r ROREF Clpirgednal acti vat|iDE donai ns) [and
It may al so be convenient to include
eavage site between the&KfRusi on protjein
protein sequence of interest to allfpw
n protein sequences, qudii WsYa
Jvagle site. The fusion pratein may _bhe adnhe
whi Wdeﬂgpdpﬁtleimm}dﬁm}khmmmmemmlogouSM1m atidisequefices, typically

er est sequence. The V| be in
at DG BRIHE PT O IPET s Sy N Eans eraiob Ak pymay include
sequEA®RS tHaPafbdt ‘?ﬁt@at dr%&trgé’elﬁlth‘? pRAGH t&betiR\shdOdW 164 sequences).
natural state. i sol ated" conposition or

Hett;miggtaxscseqwownsay aismm:mde sequendes shdh aeateas thegaunusnogenicity of the

V@%e‘?@u&ég% %){/\?{Elg'; é%llnta g & gr ot?or}lentt’r%cggn ané/or pur%catlon of the

polp BEpaeR A ideheR aktdFcdddoyis BERBAREY thatmay bd Wed s apmmmosamd sequence
not "isolated," but the sane Polynucleotlde nuc

suchb gobgaing o By b6 DT P i HHGCG BRbeRieqg o least 10 amino
acillBEE0 Rl legFt i E@Eb‘iﬁ? bu%@%ﬁhfzﬁ’ ﬁO b3 AL mayPSe érﬁﬁloyed

térmis enployed herein owever be urder st ood

that the VHZ protein may be mxed with carriers or
di | baV&lZpnlypepiires maybe inthe feray of the FHaUKE nraeERIdEaY be a part of

a la@%{)@a?g’tgp sfu[:lﬁ 556? {;Ug tn%r@teﬁlnw &)}%Iel{p g&g% 548 %fﬁgile Sa(r)l aggitional

amird a@idsdtlgsérmptwhadt gonpind debetbry of feadérrsequences, pro-sequences, sequences

which aid in purification such as multiple histidine residues, or an additional sequence for

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 polypeptides
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which case it wll generally conprise the protein in a

preparation in which nore than 90% for exanple, 95%
wWEBW0/0989% of the protein in the preparati on BCI/SG200$000294

pol ypepti de. By aligning VHZ sequences fromdifferent

species, it is possible to det’erni ne which regions of

the am no acid sequence are conserved between

ma§ihfsh BE %FHdu%&?&é f&Sioh pRAGRY, IGOUANPRIHo S in) oxtraBsbnHdPurification.
regi ons vary etmeen the different gfe0|es

Examiples eff fobiog cpusemewgrtmrs Tr)cludméutmh@np V@@;ﬁfiriﬁs@e{ﬁsﬁwmls GAL4

(DITI/gZ)érE Ié)é?el% r I St S1 ga%y géﬂlOél mamsAaP] E{ﬁaoa%%%@aéee Itarhel;?f also be

convBRYE: 8 nhﬂlﬁﬁ Qﬁ%e%@t@%léﬁ@i%' P8 e RRIWRR fuslon |p9cﬁ§fh paWRer and the
speci es. For exa onol ogous regi on may show

protetin $®1asmcem0/ate@§t tb@Hew repoyal of fusmro@@)%egue@ps suefsgs a thrombin
cle%lgog/% I?lgebgg; g%%(?r% eprtopg(len {%@& B o mﬁilvﬂ}%lhed\égs n&sﬁlﬁ]&r Ml:efuhceéotn of the protein

se a seq
of inktedhsegaencesponds to a honologous regi on may be used
in therapeutic strategies as explained in further

de:}%‘ ¥§%§°@/%P§Abh§5&9€% V8| uP?%%tbaogdg(H? drﬁ} gggstterm is, intended

to refer fo d1RkR107 1YABE Barldesti dh frd\nmet Bit@laDgaesIfla gls@mt@thMposmon or
a | ow degree of honol ogy between at | east two

substgacs RESURFHIZ NRiFeb HIdEs éserrrqb@ngndz)rgembv@pﬁr@ra dis ogiginal erydrgnment, or
both %rwmue% g&g Jnﬁ 9%&@&%8{;gélgpg&tﬁuﬁ%ilr L&AYin a living

e related vira rial pro
animel iks lmba‘hsdsimefdf dbguéxs samé pslyntdiedtide, meybdic dad or aelype;itide asparated

vayiants .or ati.ves t ereof pol .
from e i R e T G Ae7o OUG B O s pploved herein.

ot her species including animals such as mammal s (e. g.

m' C &, willicveaer balndetssgod thstpre VM promin may &8 mikal with carriers or

TR WS HOTBIeOB e AR R % g O i stil be regarded
as SIBGHTRM g’ls(ﬁatg@ o W@aﬁlyﬁﬁﬂﬂg B a'ls% H;ealk %@uEé?adtﬁﬁg ‘IBGEﬁ@J‘form in

am no aci d sequence ich is af | east
whith cas(f wilDgereeallyBOmpris® 0%spireleint in @girepagatis insvhigh mer@shan 90%, for

95.0r,.98 Lca t he.api no aci.d
exapli o5 2o G Vf b Pet i et foni 4 ¥z ol pepsice.
130, 135, 140, 141, 142, 143, 144, 145, 146, 147, 148
or Bﬂﬁliguihg] & HE secigendies frotrtrﬁffsreqU@epc'es,dt isavosseé!ble\vtach@tervﬁize which
nce. .In rticular, honol pi cal

houl d t
ree Bl e MR St e FUREREE St EgR AHtertiRpfidts ¢hotfologous

regRATYEHIBWKIR WidiR ey BEaed thaldiffRéntRp&di@l (hdterddgdoiregions™).
rat her than non-essential nei ghbouring sequences Thi s

soqln LB TSRS Y Tgrerar sPRES DEROERE, MR, Siwpynds o
leadt Daft A€ a BY HHoRIg0Es Fe@find AehdolSFous PSS RN AW gh Qegr&sd)pdtﬁnology
between at least two species. For example, the homologous region may show at least 70%, at
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

least two species.
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nunber 95 of the human VHZ protein, shown to be
essential for phosphatase function, and surroundi ng

wO med/ozes. Al t hough honol ogy can al so be consimarsshodgno0294
terms of simlarity (i.e. amno acid residues having
simlar chemcal properties/flfctions), in the context
of the present document honol ogy may be expressed in

t er Wpr00, 558 ce |dent|ty Honol ogy conpari sons can
be con d%tedgfﬁ or nmore usually, with the aid of

r eaahq: y%mlymnée%cbegb@qcrd éoro@nptamin@dwnmlwlaﬁmuews@tamed from
an)P sa?Hr k(% S?agr{q%le (;/qutecrl %lrg{/ba}% ro%lbl < cé’lﬁﬁﬁ%ﬁ{ol&éfu‘%Q Emmhetlc

perfides] @B G H as YariA@Nsr de)‘wﬁﬁl%s bl@eré(ﬁl Thldlﬂi(ﬂﬁbeptiée’s also 1nc1ude those
contlguous sequences [ one sequence s ali
encgyling horwlesugeet YH fate oihshgpesies el b aREwl YR eﬁ@ammals (eg.
e ficall
mi R AHEBASLAL) RSpoctolSTRANES il B REAERIRIAL Bicificall,
horholopuesTihélsdd lsuncal homablaguesungapped” al i gnnent .
Typically such ungapped alignnents are perforned only
ove Wihe r
excapfe Bl f pif eyl MRS oRue s ERletS el jnclude an amino
acid bd:qileh& whivlkeisyat $daﬁtplﬁe 26y12b, 6641, S0 61, 708 Chaxrcd0% tdeflmdlﬁuch as at

t deration that, f |
s SR UIOP sl A SR 328} eLacioE RERe BH 2 rag ] 00, 10,

119120 eﬂz%t \ 1\3\5 ll40C S €43 hmf pld, 9uh NA6ANETQ486F P49 amino acids with
residues to be put out of ailgnnent thus potentially

thersegueinté oiicp ietevant \Algeequedast i on i n % honol ogy when a
gl obal alignnent is performed. Consequently, nost
Seq ARG SIS sSHRIDNEPRafY Be H6SiRRAROWHR rddp&H YS fhose regions of
opt1i al1gnments that take 1nto consideration

the pc@anbé lmqwrsterttelesmtxalrfm peiten funetomiathes thangemeadsheitiagneighbouring

undul y_ t he overa s _achi
seq e T S egpis Y IP T en neueegis sl eoB Nepiices om
dis@Rity Pelsied bamismbs JeRA bxdnipl@fis th By diéihé fe)éxdub‘@t/\&\/cﬁhesﬁdﬂﬂﬁ% to residue
nore conpl ex nmet hods assign "gap penalties" to eac

nurgbgs Wi thedasmansV HE nreteinaphoyyinerhe estentinldfer phasphatpss fga%m and
r entical am no acids, a sequence alignnent
mnnﬂgﬁ?l %%&ggaps as possible - reflectlng hi gher
rel at edness between the two conpared sequences - W ||

ac hAéth@ugdn hﬂngﬂ@/ @@@#@ lzemnmdﬁédm termarehyimglant . (i.e. amino acid
I'€SIdA aVll&gSal%hl SeRic p ope Mfeﬁff@nct%n Sl%qhé I&?’heﬁ %ﬂl’%} gsent document

CcoS exi stence 0

hmﬁﬂmgyﬁﬁyﬁﬁﬁﬁb&&wﬂ@iw@asbfﬁmm&ﬁQUénﬁuyeS|due in the
gap. This is the nDst connnnly used gap scoring
sys
Opt (L)o&ygf)m% ﬁlts gan ﬁorfdélcted 6 Be ef‘ Bsq%ﬂg,n\glth %he aid of
rea@ﬂﬁWﬂ%le abduenicd EEn@aRoR ivkdthe Thte Pudlicip dind ceé@mercially available
However, the default values may be used when using

corapier RBETRNScan Faisulats Ja é%‘?éé%‘?ﬁ‘?ﬁ%ﬁ”l L1 MQE SCAUEHLRS| o
when usi ng

% 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).
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the GCG Wsconsin Bestfit package (see below) the
default gap penalty for am no acid sequences is -12
wd mno/ee29sp and -4 for each extension. Cal cul ate@msG#08/000294
maxi mum % honol ogy therefore firstly requires the
production of an optimal aligfrent, taking into
consi deration gap penalties. A suitable conputer
Pr O8iR&0hThis 9§‘£ Ly @Qn@l‘:‘ bnd b&ﬁls?erﬂlt ?He'tlgfdn'ﬁ Hilsl 8 tdK38nteXebhsideration
W sconsith Bestfit package (University of Wsconsin,
that Jf eAampley #r auntherwissl identgglpainefst @iencese businRetieaptdeletion will

her ,sof r han ca erf or

cangE iR drliving ARERY i 5651‘*5%8? {odB Pob Y LB R BligRGdlly resulting
in d18e BbdMSfioR ﬂ@%”lﬂﬁn({l %’l@bal%‘hgiﬂnem 1@98190ﬂnbidd€onsequently,

Chapter 18), FASTA ( schu et al, 1990, J. Ml
Mogjseguencel ORI Hpn m@hqdﬁ areCENEPERIeradiioe©PEmak élrfﬁmqnésdhat take into
contsﬁgia?l I Bﬁgesh)slg grir%‘% oﬁpg?cf &%IE 82 %h?l\ﬁg%elngﬁk?glﬁg &rgcg,l&p{ 8’91%11
horelg@s scOrd  hisdis dehibad. byThﬁ:nﬁ’gG daestihithe mqugmcamhgmylelhteo try to

used. Al though the flnal % honol ogy can be neasured in
maxigyispglogal idend) PRYMIYHX- a1 i gnment process itself is

typically not based on an all-or-nothing pair

C ONPawe e/ thedenbre@dmplexan@hatd assipn gap fenakiedT © eaeli gapchat occurs

IS [ d that t
in t% ol e o éngg 2% the, s%’fxpegqsrgléﬂ% r(])z f(f%:lo A ?%Wr?q)ﬁ?c? sh a sgcllure\xllv(lzeszﬁlgnment

w1tﬁ‘¥1§3{"e@\t zﬁﬁ% oslivil 2RGRct (%}1 iEXA LR AREss BUGIEeR tH'EBtWO' c>6mpared
conmon dis the BL M62 matrix - the defaul
seqnatces xwilbachi¢ve aBligl8T seare thanwhe psnmgnamsgapmfﬁns gamscrsns” are
erm

paO b g Shaisd etleliiin Biehbinsar e Biaicaty 87 Eingn sater
penﬁﬁﬁ Porea&lt sumaHRht fesitiud 1 thd 8ap. dBiAk kise) moskREmEI @sed gap scoring

default values for the GCG package may be used,
systefe Hzgls gappensttive Wik of equasecproduse optimasedialigaments Wltéllféwer gaps.

MogtI al1§ hﬁ prgg aggcaﬁo%lgg? %%) e;S }ﬁ%ﬁ‘gg P)C X a?a} q’#ﬁ Hl m){\re? Rhé B8hult values

map b€ tiseﬂswl%nﬁﬁmgaéﬂﬁle softledit fdrsequnee sathpavizoss. Wpexm;ilg/ when using
does this as part of the sequence conpari son

and
the §K{a Wiseansip %ﬁ%mae%ﬂge €S lhelow)ﬁﬁedft aplhgap RFé‘F‘l%ERr -amjpo acid
sequ@lﬁ:@é ﬁatl?‘f@raéaﬁ dn8LatdrcH S¥da0 aci d sequences
I ncl udes any s bstitution Of varlatlon Of

nodi fi cation_ of, replacenent of , del et
addfalreatien OfbtﬁéXI(nélm Ydosolegy therefere @gstkyrrsgﬁlgﬁs tl@ebprpﬁ;éctlon of an

Optﬁﬁﬂ L‘iﬁ ert! @Q¥in g g cFqud e Saéﬂ?%n@iﬁk@% Qﬁfaglesc%%%fé‘f Program for

ret al substa tial activity as
cartyimgpalit fsucﬂdals:ﬂrgmerﬂ:oel,s tlmﬁﬁGanshamm Bestfit pmge ﬂhevcsratbeof

Wi S B ey ey Lol SR i SRRk 1 2537 BafiBles of other
softwaROBRtSn ﬁérfcf}ﬁf@éh%ié@%ohbﬁ{s%ﬂé in®¥RMe PBut ARt i@l teli@8, the BLAST

use in the nethods and ositions described here.
package (see Ausubel ef al., 1999 zbzd C apter 18), FASTA (Altschul et al., 1990, J. Mol.

Biol., 403-410) and the GENEWORKS suite of comparison tools. Both BLAST and FASTA

are available for offline and online searching (see Ausubel et al., 1999 ibid, pages 7-58 to 7-

60). The GCG Bestfit program may be used.

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

on chemical similarity or evolutionary distance. An example of such a matrix commonly used
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Typically, nodifications are made that maintain the

bi ol ogi cal activity of the sequence. Am no acid
wosbs0i2bsst i ons may be made, for exanpl e from IRCIZSE0083000294

to 10, 20 or 30 substitutions provided that the

modi fi ed sequence retains the2biol ogical activity of

the unnodi fi ed sequence. Alternatively, nodifications
is tH@BL@sUmé@n{aﬁlﬁedhb Q@faﬁft%a)frlk R3Ghd BEIAST%H&e f pidBfahs. GCG

functional domains of the pol ypeptides descrl% her e.

Wiggrinsio peegrams gbsaraltyuwsesitbenthy publid defailt vadueg e a@flstom symbol

on: na I cecurring anal ogu
co B WPy SRR S ptor Y Tenes B BB By degeutt vatues
foraRGUGH Rk A9 VPeRUI sein thEFasEbAGHBINoSwWaRY, Wmﬂﬁﬁatrlx such as
for use in the methods and conposi tions descri bed here
BLASIBMPAc| ude fragments of the full |ength sequence of
any of the VHZ pol ypeptides identified above.

Fr agBoine sORWaediB bicRcél arl SRihal ARgnB&t! i RosiBlehodslculate %
of identifying epi Ggm are well known in the art.
t

hopplegyesick anfd equsnse - dbapefiware axpiallysioesthimasart of the
, 50 or 100 am no
3¢ %giil%sc.o %%PO ?lgaégn&g ?tgn#%n 1§8€8§n%t“ sing or consisting
of, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18
19, Theterpg ‘varpant”2g, “dgm'vatiglg” inzx@latigrx to thinoggl,d sggger(gﬁ includes any

sub%ét’uti%g of. Z’\_’%l‘lat?fgf 013 @odggzatl of, geflacggfentégt‘ deg%t’iongog:or ééc:lition of one (or

mo®d),anfiflo aéis frérh,or ﬁithe@&queﬁée p@Yidify the fesufidht afifino 4€d sdduence
72, 73, 74, 75,6 76, 77, 78, 79, 80, 81, 82, 83, 84
retzggs s@gtan@a;liy the sarg@actg/@ty ag j_he Lglznodgfged sgguerwgg, sug]g as @a;vmg at least the

Sanié?%ct@ﬁya;ggvﬁggggéw?de;ls 120, 125, 130, 135, 140,

nore resi roma relevant VHZ am no acid
sequence. W further descrlb%aieptldes conprising a
por Pplypensides hapipre the| (ihé pavinfoacid sqquerge; discipspd here, qrgagments or

hor&é@%ﬂ@sﬂh@re@f m% ﬁlﬂggg 1111%%17111 H4ta 03’5%5%8%@ %g?l\}\% deeﬁcrlbed here.

vatives are’inc ept| es na
Typgicalhg ndfdofi catbmoara tiads thas nclintais tb@bm/@gmanamdywt}mrﬁeqmnce.

acids .in | ength. The pept r|v d fro
Anfigg Goid BROIBRAES ek BF SUER. ke e fogy e g0 30 8 357
sutﬁhgﬁ%hg ?{'Bviﬁ‘ea nla@t&%écﬁEE&se%Tﬂéa&aetaﬁﬁ% a§1ogrcxp§duwy of the
Alternatively the peptid ragnent, etc may be nmade

unibydified serviencen i ltmmanigely ,dnoql;lv‘]lnathms m@esmﬂeh@ tlelebairatgly inactivate one

or SRR LB SR Yoo RT b CrBET S R tations may

inchide AktOlse DT hbRAgiueSlydROe b Qdaldgdds ok eﬁaiﬁﬂile ¢ BErRRd Blood plasma
These anti bodi es woul d be expected to bind

hal&l&cof4 therapsuticallXpgminisiered pelypngdidsl i n t he net hods of

di agnosis and treatnent disclosed here. VHZ and its

f r agmetsgembaiol ogues, variants and derivatives, may

be made by .. ) .

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,
41,42,43,44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65,
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reconmbi nant neans. However they may al so be nade by

syntheti c neans using techniques well known to skilled
weEmosonssssuch as solid phase synthesis. The prrdEsa08/000294

may al so be produced as fusion proteins, for exanple

to aid in extraction and puri?licati on. Exanpl es of

fusion protein partners include gl utathione-

66,57 bavt @0 ane78 GBTr4, Bxrk, 877 2] é@l‘% m rsdi g4 83NGY 317, 88, 89, 90,

transcri ptl onal” activafion domi ns

91,1929 98,84t BSi%$a88.981 P9.ndY, HIssd1hd 180 rh253rit301 B335, h¢0,Jdé or more
I pt eol e Si en the fusion protein
resl[glg? {r%(é?l aal)réufv?%gvggcﬂlg?onacs“ﬁegelﬁ]él%%:c\egeof interest to allow
renmoval of fusion protein sequences. The fusion

pr oM& hﬂhawmqlmpmmmmﬂsingmmommd@ VHAepolypeptidleoas described

of ..t he rot in i nt.eres uence. Protein
hergi i3, fReahG! U7 P Sa TR BR TR eE daants P BTy bty Befided. The
pepiidedBlay ©€ |bEtSveef[ hen¥Hg0 pelinoReRisl seh.as bafwedAUand 40 amino acids in
honol ogues, fragnents and derivatives disclosed here

lengthy Thepeniida neaytherdenvehiy 4 ¥BZarobepeptidgas disclgsef hetsefor example by

t
a5 GHOP YN 24D BEb KRR SRDS L KSR Kllmen, cicmay
be matleby etopbiraasmeafs, dhwnhestal syndrdcatyi. | | be regarded
as substantially isolated. A VHZ variant, honol ogue,
; . .
0 L ??@%Hggfga%%%nﬁs%mﬁ g%ﬁ‘%g édg Ea}%rzgg P+0rl‘Je§‘t eﬁ’f?ﬁf'e@lﬁgﬂ)ﬁhéﬂct VHZ
expresRion| e ek:hﬂplﬁ[ tthfcﬁigh ahﬁb(ﬂh@rgepaﬁaaﬁlaglmstfsumﬂﬂ ﬁagmams €These

t han 90% 5% 98% or % 0 e protein
antmoéﬁaw‘idow ff@e%.te% foobia! sperifie %20 %6% P‘iedJégfull i thE Frethods of
dlagﬁfsﬁsad?ﬁstreaﬁ'ﬁ’émldggfd)?&i hdré.agment s and derivatives

I scl osed here may be labelled with a revealing | abe

The_revealing | abel nmay be any suitable | abel whjch
al | ¥ andd sﬁgagﬂf@& hergologhes, Y ignts addepivalgves Sy beméde by

recbﬁgﬁ%ﬁt dﬂn@ﬁlsuﬁ E@éﬁ'tlﬁéﬁ&fﬁ?@be 131 ?elz i%ﬁhhetﬁ%é’a’ﬁ?ﬁsmg techniques

ant ynuc des an €rs such
web iknd)wnl to slakhed ;I)eesbnp elghpespblid ehasmsyntbesm dée proteins may also be
ti.c ced es such as, . mmunoassays .
progfdRTiion Riotiim IO BPE (a1 BERTRd N ot gt Jrgsio. Examples of
fusfoRl proe Rt pd@srsGhclhdbgliagfoRos YRR b G STRY 6 AR OGAE 4 %E&d\ binding

i n'serological or cell-nediated i mune assays for the
andfert teams¢rimiiopl dchimatinn dogaainy) wid f-galnctnsiddsh o paepse H%gonVﬁment to

i et TR 0B PR R Aot seqenc

of ﬂ%"rés‘{ﬁ)t AlRSregioval SSRsioR Bfdtein ARjueaE3| The fulealpr&din M@Ybe one which
also be fixed to a solid phase, for exanple the

wilg petfhaader #fe fgnct;qﬂﬁ_fﬁ]@qagrgga}n qun}erqﬁ SQAUBRAE} oteing @Ay also be obtained
by Eac éaltlgg of‘@ tracm Lﬁxﬂﬁ?o&%l ypepti d.es may be

age I'ts 1n a suitable container along with
sui tabl e reagenps, controls, instructions and the )
| | k@he Sb%pcﬁmeppém Vardantahamrlogyesnipements gad derivatives disclosed

ds of ? nt i ti )
herS Imatyh 5i1p 2 Spbs %?n%a l% rlsoéageedcf%gé f\?gﬂl%ﬁ u&lgg%/%lgc}r%%h%%gg)gwgﬁndes 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%, e.g. 95%, 98% or 99% of the

protein in the preparation is a protein.
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| nmunoassay nethods are well known in the art and w |
generally conprise: (a) providing a pol ypeptide

wWEmP0i2essng an epi t ope bi ndabl e by an anti bodypcagsined 000294
said protein; (b) incubating a biological sanple with
sai d pol ypeptide under conditiZons which allow for the
formati on of an anti body-antigen conplex; and (c)
det ?ﬁéW‘PIZ‘}QOl%k%hH@J V&Mt %ﬂ{aoﬁfghég %gﬁ@ﬂi’@ b&X derivatives disclosed
conprising said polypeptide is forne VHZ

herp may;b@pabeﬂe(twnh ar¢\zaling lah@jrfﬂllecrgmbng fabalgngnlpesanamdltable label which

derjvat, ve d. her, n vitro or
Al GRS sTf o BF SeellE oilfs et S0 tpdeal ocbis e £,
enztyhﬁ!; ranﬁ&fdic%sﬁ(ﬂ?ﬂlc%tlg@nﬁhﬁ liaRéts B&Uﬁlﬂs@wﬂlﬂsuiﬂéﬂé@ﬁlyp@tldes may be
ell function, including their function in disease,

use#em diagrashie Brocedurercsacles iIBIMyreassRYCd dgisryive pe amaynhela prlypeptide in
a sal\%#psl ﬁ%‘g@%ﬁndegtop aﬁelfe? )Ip%q.tﬂieg' Hé?%}lsé Ig? gk%rlg%rofogﬁﬁf or¥efimediated
immier a3skys el therdaedtibe of Mhihuliey/reactivity tQJsaeﬂpxrlmtldcs infaninfads and

pol ypepti de from a, reconbi nant expressi on vector (see
hmB@FdﬁWgs?ﬁgn SRl on vector optionally carries an

i nduci bl e pronoter to control the expression of the

pol X&p&]ﬂzlpd@pefﬁﬁt&s u\&@laﬁifs lﬁmmloglidsaﬁr@dmﬁ arldaielrlsfatwmscdlisclosed here,
as | nsect cell cells, is expecte

optignay belledr may,gleo pored b arsahaphshalr S3EPIY Batig of an
mxf'ngrb({l dsa?i)(%e'hlsgé ?}lgﬁﬁéko BuctIla¥QR3%ha@bt ﬁ’tﬁno&ﬁé&ﬁ%@fﬂﬂg@ﬁldes may be packaged

tyrosine, serine or threo .
intqalkitssip Iacsuiyabéet ¢ontrinea slomg yithesuiaBewdgants, contfods, insipdtions and the like.

SuchBUTEPECEs 4t ki btiet o G oReniciohtuh cHopRdexfaghe polypeptide
or &t YIR&Ror g&%leswﬁd@ﬁflmxﬂm&ﬁues fragments and
derlvatlves di scl osed here are expressed may be used

uni BRSNS R ahog e HEl SARNACR G Bl RSRGA0Y Somerise (@
proﬁgﬂtl ggz?]gélyﬂﬁﬁldb Boﬁqbﬁmﬁg hh epiMé ME'[@ aﬁCQnﬁgoJ)h@%amst said protein;

an ﬁEOSItIOhS descri bed here may enplo
(b) anaubating & biplogirabsamme wethsaid ool xpeplida aidsr egnditigns “mzh allow for the

fon%o (¥OnS almea%"tllbg?y ant}/lé% CB %i&ogrﬁp @ifl&nﬁjm fﬁ% ?llne? Iaf"itlbody -antigen

as we aril a ogues, erirvati

corﬂ;ﬂdx f:dsragmmg §a1d)f)ol§1p¢/ptﬁlf: is foemed. 1 n addu tion, we
dlsclose particular VHZ fragnents useful for the

d ia si s describe
Tt IR i RIRIS, TR hoPRReiEY FaeOs ¥ ali Vi Sgetosea
herP @ elxd B il &5FF dtindivoldell cuRiRSystin tPaldsnthe releloff deir,
"VHZ nucl eotide" and "VHZ nucl eic acid" nay_ be used

correspendingheriieaprd/homelacugsdbareciya ceth ko dReidjng their function in
disSREGdr e‘iéﬂlf)%es eLifég Sr RNl %&%Pgd& eclnm;guced énto acell to

sequences terns are nte to 1nclu
distupctheinorrasli fnc e s e/héd dzzamalbltbe odll. &he pdllypg)taleS/HZy be introduced into
o] ypepti de and/ or r h o)
the gFlll 2{7§|"$ glm express{on of 6}1e po )9 eptlée frgr% alr\éggrh%gant eggr%ssug vector (see
below). The expression vector optionally carries an inducible promoter to control the

expression of the polypeptide.

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

confer optimal biological activity on recombinant expression products. Such cell culture
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of this. Were reference is made to a VHZ nucleic
acid, this should be taken as a reference to any
womohensst the VHZ family of nucleic acids. OPCT/SG2008/000294
particular interest are VHZ nucleic acids selected
fromthe group consisting of :23\M 017823. 3,
NM 026725. 2, XM 341 156.3, XM 001 170819.1, XM 001
sysge@??i ?VMQNM%E{W? v éﬁzggptlﬁ%v%gég%g@ggﬂ@gfeym’\?%legs and derivatives
disdla8da8e: dre exihiyset niaymaxsed in assaymt)ems td ideas®y. cendidhis substances

whg:B Q}Sﬁ%& ghe?r e flncg Ghe énﬁng?n (%f iy%elp 1|dc§sI if éf?ecéeq}.

sequences" bel ow. For exanple, the VHZ nucleic acid
VHZ&NuUCcDHprAG®esa hunman VHZ sequence havi ng GenBank

Accessi on Nunmber NM 017823.3. VHZ nucleic aci ds may be )

us etihd methads/and @xnypog'ftiong dessribgdohere papnswloy, as a means for detecting

adm ni f At t ngdi I r .
expressmn 1€ve 1s fo é, le?npol %cfé}pﬁ%%i Vﬁ%élgz éogig%{: é{en:am/lflgrnu{:lﬁléz acids, as
well ﬁﬁ%ﬂmﬂ;‘; hékielogads, dgﬁk&tlemlﬁﬁsdgﬁ{éntsfof‘dhi ofitieke il addificls we

may be detected for diagnosis or .on of can a{
dls¢lﬂse¢>mq%|\élﬂ eaRspiSaRBbier harpethios o daadenadesraped here. The

porﬁfalek?ceadf&erqaf J Q50 bPGsBF B8 $hARbdlof %Qﬂ%% bOtopthy ¥ described.

pepti des Polynucleotlde generally refers to any
ri bonucl eoti de or g ydeoxri bonucl eoti de

|
ﬁgy oo 7 Rol ekl be DRI Gnulsand e@dldRN/H%fmqb‘NAwd” may be
used i E%Hé’r%e%l(s/t %gisgeglﬂode%a stWoEl tfkp’sﬂeciﬂcml}tr fHclR18 b%’[hn&ﬁ}@A and

Is a mxture of
gemnngwéiz sqdembos) Hﬂesesterramdedlspeglemdﬁ;l to siahgesa mutadc acid sequence

capgh g E1C0AiE G RPN e SR b o Brplgeg o variat

of BRMPri sing DNA and RNA that may be single-stranded or
nore typically, double-stranded or a m xture of

si ngl eand_doubl e-s ran regjons. In additjion
" poﬁ%me@a?ncaés mpd 1% ﬁé ftugietﬂ id s i F%bafkah as a reference to
anyCABRbérI g X ﬁﬁlll%nﬁéleﬂ@‘%ﬂs R pcLI N Ykeresh e VeI Mhucleic acids

pol ynucl eoti de al sd i ncl udes or RNAs cont ai ni ng
selegtesl foom ther growp dorfsistieg & ahazmwozémz wKMp 341156.3,

R PRRTE. SR LU AP o0 iR 6P Bron 3711

NMagse 322N NMNosW3beIm 5e6Ms 061188680 NAEMNE01 A 72631 et y of
modi fi cati ons has been made to DNA and RNA; thus,

XM 081l | Hidébdot | de” enbraces chemically, enzymatically or
nmet abolically nodified fornms of pol ynucl eoti des as

t y pAislihdludedwinéanyomtasruhre oBtheiRlkleiddid SiguekRib& @t as “Other
forns of DNA and RNA characteristic of viruses and

VHZguckeic aqod peangregesobelge al so enbraces

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

GenBank Accession Number NM_017823.3.

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
treatment thereof. The expression of VHZ nucleic acids may be detected for diagnosis or
detection of cancer, in particular breast cancer. VHZ nucleic acids may also be used for the

expression or production of VHZ polypeptides.
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rel atively short polynucleotides, often referred to as

ol i gonucl eotides. It wll be understood by the skilled
w@Emosonegshat nunmerous nucl eoti de sequences carpESGUE8/000294

the sane pol ypeptide as a result of the degeneracy of

t he genetic code. As used herin, the term "nucl eotide

sequence” refers to nucleotide sequences,

ol | gafiiRlRRtibge gHEANEREER to RAY YOFbSRIILBIS sAUENCES

and vari ants, honD ogues, fragnhents and derivatives
polydimxebbm(ceawﬂe ashlpionlay on Qnmhérfedf&NA PhBONAof modifigd RNA or DNA.

AT e b R e R ol AT AN s

a mikt0f ESidehndad vt BRinde8 PESSRN tinpR- hlPdEMRSQradtied RNA, and RNA
anti sense strand or conbi nations thereof. The term

thaig izt elesinglen pad deublgystraedadiregians @yb@yd g@éecg]res comprising DNA and
Wﬁﬁg{%#ngg%m%&& Iargr %g% tgélg{l} e}ﬁ )88'%1[3 %traﬁo%ﬁ%m B&%ﬂfre of single-

nuc eoti nmay nean

andAduble-dkaptiel @ gidnb.da alditiah S‘tpol}muvlledlﬁiel’i ureﬂeSI to tlap:led&randed regions
whi ch are fragnents honnlog@sé vari ant
S.

corgiRERNgeas TSN AGERO RN 1450 N s Therilm pegciogisi alsp includes
DN&W&y&Mamﬁg ohY @f fn\’)i?e 'mBAifiel 'BQ&%H& DNAS &AL W"thtlﬁckbones

VHZ nucleic acid I nclude any substitution of,
modd]Ed doni spabilaty or dierdithidr ceasbm “dodifieslbagss nuhedeo for example, tritylated
| etion f or addit.ion of, one. (o Ielc aci
basfy it wip) beits SRS e BroneSimEROEd b Feshaifidito Dna
andLIQNQS ﬂluts hq)o%tttleaiﬁdeattmurﬁcegtzh@mmge eﬁ@fn@ft@ﬁnﬁﬁr fnétabolically
"VHZ" include references to such vari ants,

moﬁtfwd |f@gt§e§ polyantipatides as typeally fawndeinmatusy, aypell ayfhe chemical forms
of Iglgauzlnnéﬁgﬁf/&g%g&%&t% f%@g@rhgﬁtcgﬂy “98&%& d%g l,)%B @ Ribkes

relativelyodhog yelynoelyotides | afteandfecret amo,lfgonudeoﬁdes y with
respect to structure and/ or function such that the

res EJht ﬁ rs oo bgr“at{lec' ﬁgﬁ&{] S&SO%nt?l?tq’ﬁl%lae?%l%%lﬁ%%gﬁéé g%%lgences can

enc@ﬂe Md%aﬂia)pofy@vlﬁlc& ds ﬁ&éﬁﬂ&fﬂih@d@eﬁaﬁ&w&f theyaleticotiy. east
cancer cells conpared to nornmal breast ceIIs Wth

id »
CREGL RTINS bbb 0 LAl SR

ohécﬁ@@ﬂéot?&%eé@éﬁd@ﬁ ?Slyhd@éﬁtlde)éeqtﬂﬁeésﬁnﬂﬁ&mb{ﬁs &brﬂo@&és fragments and
95% such as at [east 98% seguence jdentity a
derprgtigspdhrreefdiisdrie portigngtheregfylize §té‘?:lﬁfét‘i’@ée‘ﬂt§\'}F<’r@al3€ﬁ @%‘k or RNA
o AT AUnILR! MRS B 4, S i sl
stravided a/héther fpresanting vigsseaseorHmtindnog stesnd\idZombaiagpus theiedf. The term

u %&j;g?gétzienéer r?lgygg })rsépareg I’bly \ﬁgé 1) r%gogglgarn%ﬁk?gc%mques onr example,

recombinant DNA).
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,
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,
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DNA or RNA. They may be singl e-stranded or

doubl e- stranded. They nay al so be pol ynucl eoti des
woMdvog/2bgscl ude within them synthetic or nodifimd/SG2008/000294

nucl eoti des. A nunber of different types of

nodi fi cation to oligonucl eoti2des are known in the art.

These i ncl ude net hyl phosphonat e and phosphor ot hi oat e
refé?é&?c'éﬁ&;”%zﬂ QA %ch%ﬁ?f&éﬁ@e&ﬁ SR YArdtsDRorhBRL IS, derivatives

at the 3" and/or 5 ends of the nolecule. For the
andfagoeseofdfHZhi s docunent, it is to be understood that

t he pol ynucl eoti des nay be nodified by any net hod

av

car SR sequsHEC P Bhcol 8 ob RSpTEabfhe any one or more
VH@ractivite Theaermofhonadlygued neayttedetsnded to wbesradentitivétheesphe to

s Borgtin SR (57O oL NSRS G ockr @ Pobpepticde

whigh G241V ﬁ%sé%ﬁvh?fl b @xaBp1e A BorASHg &P 8F VHZOMEy HAR inbResed
here. Where the polynucleotide is si ngl e-stranded, it

expression ldyel irideass cawdr ¢dhlacomhered bnmporaek breastyceBe glidh saspestt to
t hat . pol.ynucl eot.i de.i.s al SO i o, T 0
ol S, SR80 SR AT g gsvor

leas 90UCe§@inice lenEfil RER rhayCheltd €easi)5%, sk b attlea3n98%o, sequence
~variation of, nodification of, replacenent_ of, )
idetity &q # shevant Tquerrsi(eBon \1Z srepesrhayiiedyenRank gpeesgien gumber

NM d@?%ﬁﬁ)? PhdsB ?erﬁﬁ%g}‘g)réﬁl@omg@g% g1lé’lﬁ:r\ia?i9{ionsmé SGUEReLN

rivatirrves my co or ol ypepti de havi ng
bi ol ogi cal activity. Such fragnents, honol ogues,
var Varanss, dhetivadyasvadilpgyledueyHz may conpri se nmodul at ed

actMzinNiclefSaci @ baritits, gfg%iﬁ??té%eh@gt VR hf@ h8RBNBuesthilcomprise

]
respect to sequence | y, a "honol ogue" may have
DNa\t orl RNAt Th& male hé sihgle-sandeglas tdodBiessiraededi They may hlsabe

15%identity, .a east. 20% i dent.i t t.l.eas %
poljgilioriags whibh jrule S8 fhedh iy o ol §laoiaes. A number of
diffeRantybtYof mbdikieafdn §QUubrlRMotiHYs aréknd @ thd 20 These include
identity, at least 50% identity, at |east 55%

methgikphosphpnate and phespheothioaie hagkbgnesaadditiansef aggdine or polylysine chains
i dent i . at. | t _70% i gdent,i St 0 L
ot ARy S Qs pEREImfi SR RYroos QAT aofghn. itis o be

undefb€dtidi that, thé@bolly BiasdotieYmiag 88 riodifieddry amly rhethed adH%ble in the art. Such
identity to the rel evant. sequence

) ; v . 0., VHZ |
modiBgaame &3y R GG MbAh RIS 0S8 GH ﬂgﬁ?’f‘f%é‘fo %Mvm 9bfe span of

pol%ﬂﬂﬁ[e%tiﬂ@yofqgte?ést.l east 95% identity, at |east 96%
entity, at least 97% identity, at |east 98% identity

or at least 99% identity. Nucleotide ident

ent i :
conpYapresthagolaycleptidedndrrblestirandedi both trads akfbs duplg, cither
i irC ARAN AR O RRs YR orhSosidhs described
RS SE ORI AR TR ROy dsrive
hereléWherk thespady nurieonide is sindiastrandedhticis ty e uedarftoddthhothe
r%?(:h i dent i cal ngﬁjléeotli de ang -9 lf or legccg m smat ch.
COMHEMERIFHFIUTSH Ot RLRTEHISORAF 197155188 %Nnd ¢ he
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,
homologues, variants and derivatives of VHZ may comprise modulated activity, as set out

above.
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default gap extension penalty is -3 for each
nucl eoti de. Hybridisation W further describe

woneod/enbssde sequences that are capabl e of hybrech/sings 000294
selectively to any of the sequences presented herein,
or any variant, fragment or d¥rivative thereof, or to
the conpl enment of any of the above. Nucl eotide
SequeRtRSdPabode v@“h 46%&:%& tolseq ek ?(fétn'tl@eﬁ “h&nbl%@ﬂé fhay have at
such as at |east’ , 40 or 50 nucléotides I'n

leasttéﬁ’g tdentityhet least hﬁ)%hg}mmd V4 lauastdrﬁ% aisnluntsfed Ierst 20°% iddmaity, at least

25%6 0 at [0S 3@%&%?;@“@@57 S Rl a”glﬁ PYGEAGy A st 45%

1deﬂl?i’t'yr étrlgast ?@%W@én'tltya%t fehe sBYPRIBHISy oit 1@431350% lideatityo At REst 65%
carried out in I'ymerase chain reaction technol ogi es.

idemiatlyyafledse &% d@esltloa phlspst 7695 ientét atyeasy 80y idantinys phlga&t §5%
1dentf\x_p%}g%esﬁ ?6% (ilc?en?gg Ftch%sé 2?‘? 8%}5'[]?% tJ‘fFl'é ?%g\gan? geqtu?n(,tekttg Igr a VHZ
seqﬁ&%ehﬁmgmmnk adcebst@astunyoNM ol 18@613$ at | east 55%

honol ogous, at | east 60% honol ogous, at | east 65%

ho Qus, f 6. ho . %o .o .
EEE TR e —
98% Qe OO leadt 99% &&htn@Oﬁ@meﬂ@@en&y compatisone asly bx¥nducted as

honol ogous to the correspondi ng nucl eoti de seguences
desgrilaskabouet /hsFauFRee(COMparisen RPEraBEYhich sRayHeHSHE S Bt Wisconsin

Be%ﬁagﬁégfaﬁpdég rabbid. ("Fhe Zi%%? Qon@tﬁt}tr&(ﬂaﬁlgﬁgﬁﬁtdlﬁeﬁ 10 for each

enerally at |east east 80 or 90% or
identical ead¢otRisUnd 9 88 ¥adhomnegdu 3 he defahlke gapencatsqopedinltgis -50 and the
cl eoti de. se nces, Qver r |on of at |east 20,
ddn@&ﬁ“%?“%?“Wé%&@“@@ %‘“§6djpgﬁ St ance at |east 40,
60 or 100 or nore contiguous nucl eoti des. The term
"seH@bmWMﬁkm hybri di zabl e" neans that the

ol d d be | d d C g .
Contie HRE e e AR A B B PR & hgidiingseiectively o
anyOihé SHgtBnded }Igfeﬁ&téﬁ RE&ndér eﬁhﬁ/' VaYight, frh@gibrtios d&ﬁwl'a)ﬁv@lﬂ@(&)f or to the
backgr ound. ybrldlzatlon may occ

he backgr ound
complemarieof@ny of theabpys: &W)@Péé‘i fequenqgsp ey he at keast léwﬁispades in

lengtﬁnr gurlg ag%{\% %50%“%‘0?56’%1&6@de§§%’1§9§:hng screening. In

S eve ackground of signa

generated by interaction betmeen t he probe and a
nonThep@cmf‘ hy:brmtm’ﬁb‘eusedﬂletemshaﬂlbn@luc}e Vih¢ piecess byexlych a strand
uch a
of et S s, SR A it BBl BERRA e process
of abhislificatiemad dayrief outhii polgficta38 chaiy rdetioershiodegied. or
exanple by radiol abelling the probe, e.g. with 32P or

Wi, t h. .non- r i active escen
oy B STvpiélcetigRE Park P f ko By Bt S eSS FBhes
prefdéredIRSEf, o theer dﬂSﬁ{p‘lérﬂé}ltttﬁB@Bé at 10ase 40‘%']%nﬂﬂogdil§ at least 45%
nucl ei ¢ acid _bindin onpl ex, as taught in Ber

and
horpplageys, atilosst S0%G@lome qgg)uwt Igast 3o bp@ﬁ]og@us at leas 60% homologous at

least 65% homologous, at least 70% homologous, at least 75% homologous, at least 80%
homologous, at least 85% homologous, at least 90% homologous, or at least 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
sequences over a region of at least 20, such as at least 25 or 30, for instance at least 40, 60 or

100 or more contiguous nucleotides.
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Techni ques, Methods in Enzynol ogy, Vol 152, Academ c
Press, San Diego CA), and confer a defined
wag ahsingsncy” as expl ai ned bel ow. Maxi mum st r i FOESE2008/000294
typically occurs at about Tm 5C (5C bel ow the Tm of
the probe); high stringency al7 about 5C to 100C bel ow
Tm internedi ate stringency at about 100C to 200C
bel ¥ £t @agctt\/@w ﬁ}H’dd‘i‘zﬁSTé@ Yne@ﬁs 1?199&15 pg%gclte&ld?eaged asa probe is
bel ow Tm be understood by thosé of skil
usetdhmdarrctondalonamhmm tatget pgemejeotifp s foindito lybridine t@ ehe probe ata

dent i f d t I | | eoti d
eve e ARt oA e RO B PTG gk e because of
oth@b’ﬁﬁl?fﬁﬂci@ﬁlﬁ@sﬂ e St F6r &i&apId, th ihdRIINA ¥r Sénodat @NA library being
simlar or at ed pol ynucl eoti de sequence

scrpqnang. diethieeab beekerawnduiomliesa tewelo mabeenﬁrﬂt%i Bypinteraction between
e i

the a(?geaan Sa o% ) %Pglc?g%Agrﬁe 'rrIS{"/ gltgl @Zagy%%%{@%ﬁ than 10 fold, such as

lescthanlil 00 erid a§ tit¢hse adbE sﬁﬂdﬁﬁrﬂtétﬁ%n(dbxéiﬁﬁl with tliﬁ5tai‘get DNA. The

NaCl, 0.015 M Na3 Ctrate pH er at
intensip PHIRECopIRaY bR BeashEed Dgar.emxﬂee@/ @3}0}%‘}@ 63? probe, e.g. with
32PV8‘F B%I‘Q{’lﬁl M—ral’l%c/ﬁ‘{/éjﬁef)és“(él Riotd€ent ﬁ Bﬁﬁm%@ aipBR IR in).

human VHZ sequence haV| ng Gen accessi on

nurrber NM A 7823.3) but which are. al so | ncI uded ﬁ

wel HyBediggian csgdisions grerbasichan thp meliing mpriaByc b gFmi pithe nucleic
oo G & Ve BleP Cloning
TedbiAyues, Mahommrfaaembtagm Yol g Acadeniia Bross,disalRiegd 6A), and confer a

| .e individu m di fferent popul ations. For
de@?ﬁ% ‘é‘ger\‘iﬁzafﬁ‘é’f@?ll} é‘g °Way be identified from other
i ndi vi dual s, or other species. Further reconbi nant VHZ
n uclvhnk'nmanisdmgmmy typicylheptcuches about Time-SHC ajiﬁibbfdotwhe Tm of the
i dent i fyi ngcorrespondi ng positions in the honol ogue

pProfgky hgg}l THEENSY b@p %,Cotgdgl (ﬁgelpweTrﬁD]nMeglagsstrmgency at about
09ERE0E59LF) ALIR o Sl FRNIPAY knsadibfpry g

undb@dt&dcpw ﬂhblse/oitskill 14l the ahonmbaguesstfiogndy lhybﬁ&mainl @an be used to
cells . rat, nouse, bovine and prinmate cells

ldeaefyamdsteﬁ@&eeml pelepuglentidr sefveces e keaagRisrRediatp é?réew¥ stringency
K
ny iR PPl IR BBl RuPEL o NE D W‘“"Céﬂ?.*'één%e“"“
non- human VHZ nucl ei ¢ acids, fragnents, variants an

hondeayaese nNelEelisierfeananceriAiyBY bR FhleEp BRIk eIz nucleic
t o
ac1§2 ?@%bﬁtono%aﬁ{s hérﬂolBé%gl&gg%ﬁ%lrvgse% d’é?gtlrlgn%é/nt c%ﬂH&%c(%% 65°C

ogués may al ned by probFng cDNA

and 0.0x$8C el Ssade0 15 dMNaC], @e016 v NaDBrakd il drd)es from
ot her ani nal speci es, and probi ng such libraries with

pr o r of the VHZ
e R b

Polynucleotides which are not 100% identical to the relevant sequences (e.g., a human

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.

Further recombinant VHZ nucleic acids and polypeptides may be produced by identifying
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honol ogues, or other fragnents of VHZ under conditions

of mediumto high stringency. Sim/lar considerations
wWEPY/Y22b88 obt ai ni ng speci es honol ogues and al |rd1/$G2008/000294

vari ants of the polypeptide or nucl eoti de sequences

di scl osed here. Variants and 2% rai n/ speci es honol ogues

may al so be obtai ned usi ng degenerate PCR which w ||
corH% oﬂiﬁé%sﬁmﬁk@% ﬂl@@l‘én{o%gtu% A8l sPRALEREEST Pbddin} thBeholecule as

i ants and honol ogues encodi ng conserved am no acid

desseb@aeiw@ew inHhis dodumengquences of the VHZ nucleic

aci ds. Conserved sequences can be predicted, for

exaIM(ﬁlthkl)lyOl%H ‘Qﬁj)ﬂgct&hﬁ SieNQlaRRb Ao RBIMEITORTZ f faPtRularly cellular

several vafrants/ honol ogues. Sequence alignment's can
horbelopessffounkid mesnmgliaorpls (@g. rsbtonss, dokinownd pnmateecels) may be

o AR Sl RSB s RSPAIR gl 5h el

hy B {81 to RGO E NSUAHR NSt el BAF beidedVol desiBf nBgdmah VHZ nucleic
stringency conditions |ower than those used for

acidy, fragmgnts.cuients @sd hpmhloguwg Mutagegesnmay pe Careied obighy means known
be appreciated by the skilled
mlhgg%%%&gﬁ&%ﬂ%ﬁg?aFﬁe cleotlde honol ogy bet ween

sequences fromdistantly related organisns is |likely
t o Desuegngey of MIVIZah@m@lhglsem mat breaained biapiobing cBYyb dibratics made

frOﬁnlo'S rgg?grglcq)Ngqlqrnaﬁij I) &h é)rhr%g %%H%? ra{}a@%n%{u%ﬁ nl'bpagles with

ragnen ence
probés @mhehrisingrall drqaelod @ﬁyl Sf Sequen aasleivryidss efragdxedmts fvaléﬂltsbz)hd

searchi ng nucl eotide and/or protein d ta ses
homelggwas. of qjbsrifragmentsnd Y H% upga cap &9@% %‘f‘ L) ﬁt&bﬁg{mﬁency

Al ternatively, such polynucl eotides nay be obtai ned by

Si t Sinéliak e6hsedbraldna gpp19 $d Sbtainidediet Rémslegusant alielisyariants of
for exanple, VHZ nucleic acids, or variants,

the ipghyipeptifsey nuglsptideasenyensey disslasfddieres t hereof . This may

be useful where for exanple silent codon changes are

r eqVhAffs b SIRESHRERS hbMoRRLEIThELals® BOBbRINed asiag degenerate PCR
for a particular host cell in which the polynucl eotide

which yil nee primets dsaigngyl lexpigesswadences wishindbeyviariags anddiogdogues
enc2§1¥1§ %gn&?&‘edra%ﬂ{lb Dcif rsg(ﬁfenzze% Vl’llﬂ‘illrl %us%guerngﬁg (gf* tfid V‘?& nuclelc acids.

nme recogni propert
Conﬁd&ﬂfeﬁlseque@f:estdaﬁ bp @keﬂmm ifotesxaipg the dlignying the ammo ac1d sequences

frofey BBl ViSRS T5It G SCALFET QMG eand X ReHOBRThgrine computer
sofmdr@ﬁﬁoan tﬁ@ afdl F&reQ%FI‘éQh@G@G Wl%hglﬁ 'P’llE@E‘f)?dgi’ﬁn i®widely used.
probe e.g. |abel h a revealing | abel

conventi onal means u5|ng radlaactlve or

nonTheprimeis usghin degtesate HCR Wil ¢ratarm arg egneigslsesnsyatp gositions and
w1lfi>@ﬁ‘s%q at SR V\ft?ﬁ%? Q:Qﬁ(ﬁtloéq‘au/ep{h'agﬁ{(ﬁe u%d%?&ofﬁ'ﬂg é"(&f@:ﬁées with single

ragnent s be at | east as at
seqhmtprﬁﬂ:,rs dgainseksovpl seqatndee. als W1125¢ amﬁecoattedl,by the skilled person that

ovelréfmlc? %ﬁi}ﬂ@p&)@l gtvgeenggglt?glrg% fUp gfs %%9 THaR3 %(rjga%}/sms 1§ likely to

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

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



10

15

20

25

30

Pol ynucl eoti des such as a DNA pol ynucl eoti des and
probes may be produced reconbi nantly, synthetically,
wr008)y22088y neans avail able to those of skill ipCTV$E2008/000294
art. They may al so be cloned by standard techni ques.
In general, prinmers will be pP%duced by synthetic
means, involving a step wi se nmanufacture of the
or ﬁ&gﬁh&ﬁ&h@%%f &fh§s ﬁﬁﬂ/ He ﬁ%%ﬁé@e Rﬁ‘%xzﬁHﬁl’e 8N¢rtd8dét cliinges are required
time. Techniques for acconplishin i's using
to |geawet ©dptigumiodor referendes fofid garm»dﬂrl habst eellii ln which the t .

f.ra nent rtlcula
pollistiiide SETRECHarnas S aers P Sireaiorgr SR F el b fesired in
ordeHEnRSdU¢R 1688 oAldn@ym® fecWEHiti®X §ite8 56t to Alterf e pypaAPbEfunction of
as associated with breast cancer. Suitable primers for

the pepipeptidesenesded by vhezpatugucisstigesner at ed from any
suitable stretch of VHZ. Priners which may be used

I NCTHgBoly AR tideP AR B hedd'Rh \/tlzy LS 13 pE&RE a@emﬁfr M4 PCR

which 1s specific. Athou primers may
pripeipgisner dor anrdiernagymamph tlan eeagben, almelvmq: g ylalpﬁlksd MR

r i R

revFasluféa la‘tgnf E)Y %81!1\;6%t1 r?aq 'EPJath' h{f%]ﬁdfog& d%'h %@oa@ﬁg lﬂi s),/ or the
polpﬁucﬂlé’dﬂldeﬁﬁady bs bm@ed Bﬁ@ ﬂ’éﬁt(b’rarﬂucmn&:rs fpﬁrbee uadrpther figgnngnts will be

a PCR gBonnerase chain reaction) cloni ech
at lqast 8, ilP} orf by Spahersiph kertf Oalgp Sxample able? s ‘&5 riggeotides in
1engﬁa0yﬁd a2 afs8 eﬁ&%moag) € fkm *ablyﬂgae&l&eaeamgem&m nto

htact wth DNA obt ai ned from an ani mal or

human cel |, perform ng a pol ynerase chain reaction
undBelyBeshentidensushani .adﬂ\l prohguglgetides aag Prades sy bk perduced

rec%@?gﬁ% sgl‘#thétfc%;llg,g v b'%éaﬂg aVvdiBpRIPkidst 8FsKifl 30 Rk. They may

uri eaction m xture on an agarose
alsgb¢ yloaetby stedaed tealypineesanpl i fi ed DNA. The priners may
be designed to contain suitable restriction enzyne

rec nH ?g)rﬁﬁetrgaul? g? E&?P%etrc]l:'bﬁ s‘?Hmleﬁé hl%gn#)yﬁof\ﬁﬁg Q Wlse

cl on€ a suita g-vector cleot|
maﬁllifaauterl’ﬁ'rthe dayred amrlylcacidese&ainbm ond mlxddotidSat 4 amleeTechmques for

| abel s include radioj es such 32P

accq B ISR B BEiea e PR A s ArslbRlesh b her
protein | abels such as biotin. Such |abels may be
addBimts doalpyising| fephicdasofGFHD mierpart&um@ m@aﬁul rethe methods of

det ect ed usi ng by techni ques kn
detpgjop 16 PRIRS 8k SYSTHATSP LB A SXPIREsiat for example, as
asslbﬂgtt%g W6k B?Eas%‘&lrﬁpre ISﬁgaBT@}fnR@rs%leQnRYﬁcﬁtlQﬁ bB ORI ASkhY b€Penerated

e art 1 n nucleic acid-based tests for detectl ng
fromrany eqiteic stngclpol YHAcPeweisddsch may he ubadinelude thané eapable of

b Such t t t [ [
i Ut o 41 A CARITE ot ai ni ng’ DNA or  RUA

into contact with a probe conprising a pol ynucl eoti de
or Aithmg‘n \AHEqurinhwbniayj ibg ipruyidedrohi theionwnathdy detmaest usgjully provided

an Plex f or ned P en. t he grobe and. nucleic acid
as I?I‘ cr pa IS comprlsmg a orwar prlmer and a reverse prlmer.

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 (e.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

amplified fragment (e.g. by purifying the reaction mixture on an agarose gel) and recovering
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the sanple. Such detection may be achi eved usi ng
t echni ques such as PCR or by immobilising the probe on
woesbizesssupport, renoving nucleic acid in thecaasgas000294
whi ch is not hybridised to the probe, and then
det ecting nucleic acid which Has hybridised to the
probe. Alternatively, the sanple nucleic acid nmay be
the! a l?i'eh iped. PR ;ﬁfuﬁ&g hfhy B %Q?Bed BREnta s AIRE Resttion enzyme
bound to 'such a Sup can be detected
rec@nm@bis@s ae thay thmmrdd“@d@NA Ik bealoned hnée a sujtate: lonjag vector
be found in for exanple WB9/03891 and W90/ 13667.
Tes
S e e et S T
radnisutapien s ds ?Igert g avigdRIN fluotescand dy esc enzyinteabelp oo bther protein
pri mer

| eot d
labfls B SRS AES s foded WSO o apimsppand may be
detffed fifhg BY RORMiGudsh@owa ﬁﬁe %%@?ﬂ)&olﬂb@'oﬂ Rhﬁkﬂi‘ d}&’fdgﬂfénts thereof

met hod (see Sanbrook e Such a net ener al
labeltndprivatabeler arydei used by A pﬁlﬁ@n priledincthe art i ppaleip peid- based tests for

daéﬁﬁ%%ﬂg<HF533g§5Bﬁﬁ&e$%kgxﬂkgﬁ§hangkﬁﬁ %ﬂgélectively

termnating the elongation reaction at one or nore of
an Byuch@estsiasdetErting genetilly; complrmbﬂ@glsg p Bivdogitad sgaple santaining

nd at i react |
TR
hy Briditsigeepittons ahd tiectitigting dupke Somieddetwedenskd probe wed nuclelc acid in

termi nation has occurred. Suitable reagents include a
the Wpﬁ%ﬁs‘}q%’é%éo% Y e ach lﬁéedd‘ésw&tﬁﬁﬁg]lw sudsasdAtpor by immobilising
’ hich i
the %lgﬁooo)?%%?d%ﬂ (g‘téggrg?\gng Hﬁ{}&? g?&lg:é ﬁl-e[ect {n\%e which is not hybridised to
the lpewbiﬂ, arat them dMHZu@(mlcYemd acﬁtég'lhmhshaghybmhm tp thegosks ,Altetnatlvely, the

N N T I LT -

sucRaQUPP&L §an RNRARER SuitdMk 48 M@ 6Othis o8 forBatscan be found
control (3ﬁ§n we nean a nucleic acid sequence or

in for expennle &VOFI/QHBY and HQBPA30A7. nodul ati ng t he
expression of a coding sequence which is operatively

LT ek £o? séduendifg nE1ETIIES, fofSRMPN, thEUHZMucRICadie fivblve
in generating transgenic aninals éxpressing VHZ,
brirfaimg hbiohegieal saople contamang tergst PAIA beRNdddtor @ng?@hwrtbta@robe
[ eSSi tructs for
corgRi ot PUSPEOE PERmE AW Ry b B e Sy EGR p itehining te
sequ@We By sfoRexafmleitife Sdnigad @ibEdxgrohaindern@ingtididicthed (e Sh@brook e al.).
out in a nunber of mays For exanple, the codlng
sequence tained from N or
sor S et BRI LY e PAGE A R BEE aE peble reagents
the GERIRdT BE IWRAESs G¥a AraRll @bﬁpleﬁlenﬁl?ﬂ wemne ﬁﬁ% )Q%r RIN@ hf®sklectively
rary

by screening an appropriate genonmic |i or (y
terminating the elongation reaction at one or more of an A, C, G or T/U residue; allowing

strand elongation and termination reaction to occur; separating out according to size the
elongated products to determine the sequence of the nucleotides at which selective 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.
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primer extension as known in the art. Database
searchi ng of genone databases may al so be enpl oyed.
waosoRvsssequences which are particularly of ipdTESE®08/000294
i ncl ude non-codi ng regions. The 5 regions may be
exanmi ned by eye, or with the Hid of conputer prograns,
to identify sequence notifs which indicate the
pre ol REQPRE €r and/ or enhancer regions.
Furthernore, séequence alignments may be conducted of
VHZFensohnsi pirpastd itsaapubnneessshryoimutiiee of inmestigatscgatiplgagions of
V aligning VHZ sequences fromdiffere speci.e I ¢
B S el B s A enge S G e BP R rogidns. By
cond®l ebgOme Heen ahaclelRRSRY ségeknbe binaarndt Wheshes tamibrcifesodulating
Such conserved regions are |ikely to contain contro
the egpiesnen ¢lc cading WERANCE Wikl opgatiysly Enkedyopy  The
nouse and human genoni ¢ sequences as di scl osed here,
for F&)@Hﬁ?ﬁ:’, cohtFId wsonétife GRAATH %ex&@&th‘%ﬁfaﬁhsgdﬁ&}’arﬁﬁals expressing
englo ed for this purpose. Furthernore, VHZ honol ogues
VHZ: Gpsthermere. 6prfsaliregignsymgy beusse pencsate SKprgssidgoagirésts for VHZ.
/ f. ' i.hg appropriate probes
Th§§%§%§?§ lPigﬁgfaggﬁgﬁgg@and human VHZ sequences. The
genone of the pufferfish {Takifugu_ rubripes) or ) )
z ebldgniifi¢ationpf eonitel KReiens éfrfé%jlasgram@efﬁfw&rgi, andypgy be carried out in a

honol-ogue;. th . .S f
RS B9 ol B 8 KL A RGBS VAEZHBOSE S Mo
orgShisﬂFl;lQlﬂy scvebinig 4 €gNanihrytusinghigunarorzehdsaMEcUNA gqaence as a
with a nouse or human genom c . VHZ sequence nmay.be used
propg ¥ geamenssy ke baed By ERRIINEA APHRRGecRsRO M library, or by

priﬁlgxgéx? ionRE kBbWR T Utk BataBRY seASRinB o EARMCAREDaEQ may also be
I dent The

y pronoter and/ or enhancer regions for VHZ
empldged. iSuyh 6T sequérees whichant pasticulady ofigtenesy inghide awohicodmg regions.
by, nol ecul ar bi ol o experi ment i.n.which the . .
The d ripighy wak b, Geatped kY VR KA (B,2id OF EBPYIS PIgBREsaIfgdentity
sequ&Rc SXRITE ShicANnditatt AR preRacd 6f probee hedior EhARET rEMbMRND
DI AGNOSTI C METHODS Det ecti on of Expression of VHZ W

show i.n the Exanpl es. that the expressi VHZ in

o1 e T PR U eSS T DR Pl i seauences
froMAWER: ntr€ 8fantsinS SBE ali AGROVHIZGNencBB B ffeient $ecids, it is possible

met hod of diagnosi s” of cancer, including breast cancer

to detarmizeswieh a@_n@qSiOé thezaygine _Qgiﬁ\ﬁéql@nce; m@gnsﬁéqurk@gxgqen. different
speggg.%h cérgsg vrelngé%gr_lsdaerg %Féll%/ :@9 cgrﬁgﬂlac)%:}ltlr&r}egﬂénsefé? 'ﬂ%ls_%'n? hrh question

! regulatron o pressron

(i.ed VA€ZL). ThE nioussaRl imaarpenotiicdequidices dadieddsedmers fovidtample, a

expression,  activity or_ anount may be used to provide
moyse i ggnepic 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
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.

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

for VHZ.
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determining the proliferative state of a cell. Thus, a

proliferative cell is one with high Ievels of VHZ
WCE0pY/eR8sson, activity or anount conpared to a FEISGH008/000294

cell. Simlarly, a non-proliferative cell may be one

with low |l evels VHZ expressi a2, activity or anount

conpared to a normal cell. Such detection may al so be

use

o Tt BB PR LSHgh kobly WL prbEpIE A Yo
experipreessinomhicla thewandidate aequiencdsyarofinkédZo ameponter gelel anddle expression
fthndic%te that the cell is likely to be or becone
of the, BPRREY dRteCietht astatic or invasive. Sinmilarly, if a

cell has a low |l evel of VHZ expression, anmount or
DEaetTIONIAND DiaeNosTic MeETHODS or is not |ikely to be

aggressive, netastatic or invasive. It wll be

appDeetrércsy Bxppdssioh of WefZl evel of VHZ varies with the

agg i veness_ of t umour, that d of VHZ

et NESBPYID oD ot BRARE YTSPoipyPT 1L b Breg sehegp tssue is up-
regﬁfaféq'v%en%oﬁif)"a}@d\‘cé hofrRdl Breabt @Bud. eHcYs , W h3viR 68 method of

i.e., high levels of VHZ indicating a lower survival
diagratses af rcameo,batiudimg preasiccahesw shevas meteﬁatw—mggms:ﬂlmrungasafe breast
her survival.rate r ghabi

cangly? PP o i Sty iR of SRt dloso iy it of A fibion of
expr@¥idhof OfHA/ IWa cdledraibiest Mfindixjugissi on, anount or

activity of VHZ nay therefore be used as a net hod of

pro nosi.s o I vi dual th can Det ect
oBaeEau W2 xRty A g By e b R0Vl amethod of
detaﬁh%@t&eplbh&réﬂde%w@mm THU; 6 98slifefatide Bl fsiottath high levels of
therapy in an individual wwth a cancer. It may be used

VHZrexprasgipnoastivityl et ameint caggpauRe the pornal GetbHimjlatlyra non-proliferative

|
B4 T Bl el Do BT Ul ol
cellt hi s docunent may be conbined with the therapeutic

nmet hods descri bed. Thus, we provide for a nethod of

It Lglélw ettqctlgr g ar}]%llsto)%es & toaclreilteg%ﬁ'rll&t \gﬁe{{}éég{a c%ﬂ%ﬁ&»u F(ﬂp@ﬂlvaswe or

aggddssis PTIRsSdadstioasd d highdeve of MHZ yxmésstZamaura ot attivigfof VHZ in
the individual and adn1n|ster|nq8an appropri ate

the cplb magyndieate Hat thegrlislialy 1pReery t6rOMh EHEYHEs BR(psAEG gr invasive.
Smgg:\rlkhﬁL a clégtﬁg% a H-)CQ%VE N ARy ¢ ¥sst fn'oﬁ (ﬁ'réct:?‘m;) &l is not or is

t as ove I ca physi cal
mﬁé&aWﬁn@bmgge&ﬁwtheubmeawtnandv%—ray manmmogr aphy is
used for the detection of breast cancer. A biopsy of

t ey LR apbRcbERS te IRERS VAL Jatisd QRA AR GRness of a
examnati o I agnosi s br east cancg

turrioat, ehdtidetectdn MY HE g pessiommmaanbDoIrdctioity amyla\l,sotb;c wechtotmedwt a

sur}léll;glgg{eoq;f%hg 1\9%61116/}2131 %ﬁ%%{h 1e é ﬁl?;gflévrép ofh\?Hil in pa%%'g% lower survival

rate or probability and low levels of VHZ indicating a higher survival rate or probability, both

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 likelihood

of success of a particular therapy in an individual with a cancer. It may be used in a method of
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t he standard hi stopathol ogi cal procedures. This may be

especi al ly useful when the histopathol ogi cal anal ysis
womesongds yi el d a clear result. The presence @ud/SG2008/000294

quantity of VHZ pol ypepti des and nucl ei c acids may be

detected in a sanple as descrided in further detail

bel ow. Thus, the VHZ associ ated di seases, including
detbﬁlﬁﬂﬁ%mme?a turfiédt iRGn %&aa&ae@ oP¥s INRIQAR, GPRES Snetastatic

determning froma sanple derived from a subJ ect an
tungdwnor mal | y decreased or increased expression, anount

or activity, such as a increased expression, anmpunt or

act Tffé &ﬁ% ndific hféﬁlo\{%e&ﬁlbfﬁf? BPthisdR c@hentia BER&] with the

sanpl e nay conprise a ce or tissue sanple from an
therapgativ raethods deschibeddlibs, sefprevidnfpremaebebeitratngrs, fyephylaxis or

suffering froma S asspociated.with increa
A8 Sh e rur I o s eiod fomaihe dur e S Bion of
exﬁ?éssﬁ)ﬁt AMbinY or hARAYGEVHB nﬁa tdl ofQhe IrRANRAIR hnE ABABRSering an
| evel or pattern of expression, amount or activity

apprmwlteenhetapm to thatindividugifbassdymeths iaggressivapasstol dhe falmquvﬂily therapy
romor suspected to
ma% E}f% a%ﬂ ?Hgﬁ%&ﬁgﬁ%% s%gg%\fenay be usefully
conpared w t h the level or pattern of expression,
armljmlcadly pleysical exanjinatzpnit bremtgaﬁxsmalsar@mﬁgranly igfused for the

det%crtlo ng§£?%st%g%e‘:r S&%}O&)ﬁ?’ gg ﬁleﬁilénr{\gl ?B{en%gr @st%sllthologlcal

exabiBARMLBHhE didgRosisIbf Behdt gardden fDdﬁd‘oﬁaﬁ bf K‘/HE@(p,reﬁid)ﬁharﬁ:Sunt or
a_ breast tissue or cell sanple. In sone enbodi nents,

actigy icp e ussd do Piagapseopr xpereoafion thediagnosisgf. bieast gancgr, along with
the%fanéﬂ_r% histo S&g&&?@ﬂ&‘? gkﬂ:e&tﬁl’@s SI"HIQ% be. g%‘f; v\%ﬁl\f hse%l ttg@y

I ncrea I gni ficant e ent encompar e
hlsmpathallogrcel dmalyssrdoeehdtyiddewteanossult.o be cancerous. Such
cells may be obtained fromthe individual being

e S AR APl D 0 TBE SR

sangiil€as de3cisidein ﬁlit’ﬂmdkiﬁtﬁﬂﬂ)slovxt Haus eh&eVH@fasmcmtan;i'smes including

anmount or /f)lctj vVity s increased bP/ 10% 20%
breapegser sa0boaiLd oy e QMG AEREET g Tpr pcamgle derived
froﬁ&%%]%%i %bn@fmélﬁl dé%Fea@&f drvhdr¥asel eyﬁgss'i(ﬁl hﬁ%ﬁ%%@uﬂw such as a
% or nore, such as 50% or nore, aSJug é
1nch>51$ﬂd| qztpmatlommmomtsomcpwmmf@hﬁ VHAémetipeptideen Y ZAngRYA.
VHZ may be detected in a nunmber of ways, as known in
t heTﬁer apﬁ@gla§§o ﬁger | Qﬁfjor' Rslddahipf 8L ﬁ'o’r 8drP¥ individual
Typi ca the anbunt of VHZ in a sanple of tlssue
sufferiogroa suspedéd/iochesiuffes ngrfrasur disgasaashodatep avithdneicesedareduced or

B Sl RS S L S Lo

chaRB&SHN&R! 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
suffering from such a disease may be usefully compared with the level or pattern of

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

The sample may comprise a cell or tissue sample from an individual suffering or

suspected to be suffering from breast cancer, such as a breast tissue or cell sample.

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

detected in the sample. The level of VHZ may be increased to a significant extent when
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Detection of the anmount, activity or expression of VHZ
may be used to grade breast cancer. For exanple, a
waogdrodzessel of amount, activity or expression mfr/8d4608/000294
may indicate an aggressive, invasive or netastatic
cancer. Sinmilarly, a low |evel4 of anount, activity or
expression of VHZ may indicate a non-aggressive,

coriffted VRHNYECAS, IRBHIRIART Rt it6 bé 8dtetfous Sch cé‘llsgr'hfﬁfJ b&8btained
system may be used in conjunction with establ

frogrthelindgvidyed beimg testash omanothiee irdiwdeal, Eichias thesel m‘atcélqd to the tested
BIo a on gradi ng system also known
HmhégF%éy ﬁ%t§#§g¥%d%ng system (NGS) (5, 6,
Fbyblttle et al, 1982). This systemis the nost o
st ubhi meﬁmbmﬂiirdeit;@ theskedlelrod ekpressidn, bmeast ortagtivity of VHZ is increased

IS based on a heno i n .
by BB el 0% et e ot a8 SREE smePSERGLY Bedo B ShiErisigp. amount or
actiVity R 9IHR isGnéBaked By bRt randre Audh s 5@% Jruiae, 486hdged by cDNA
i ncl udi ng degree of tubule formation, nuclear
hybsidisshieR-phi sm and mitotic count (6). The sum of these
scores stratifies breast tunors into grade | (4d)

(weThe egréBioBNih&tRdr agtivy-oIVaYR R be deRRAd lih a adAber of ways, as
(noder atel y di fferenti at ed) and‘%$ade 11

knqwpirthe arti dnflas describedmn fuﬁhg‘rde;mbb Wf"lésrm‘tallx‘/ef)he)amount of VHZ ina
sanipl % ogtns%ng f S anl‘lgx%kd%apf V rg(g,lr%?lfl%&%%?l%? Elnel{T%n € from an

using a nu ere

unal’ﬂ&a&d ﬁmdigldExlpBe&SV an nOEleMFdZi(Hhs el aRNNA ﬁMgbep‘tAHZleg)ehenay be
expression can be detected at the RNA | evel.In one

me iment therefore, we disclose a nethod of
detecting the presence of a nucleic acid conprising a

VHZDeiecti®i 6f thE hiflourit, &tivaypt expréyiohUTVEL ntg HehiBed@grhde breast
with at | east one nuclelc acid probe which is Szﬁﬁlflc

canpeyy Fphexapiige, Alialbles] 4 PO AT MY 5 erprgssial of GHApmay indicate an
F
agg{rgséw% hfﬁv&ﬁsé&r}ﬁéga&;u Qi infilinl o) f éﬂékfglblfn Houf aﬁwlﬁy or

nucl el ¢ acl robe may spec
expytddionwd VHZ rrmgznnﬂlca])e a aoxp}aggressmeohom-invaamd obncmimﬂglstatlc cancer.

Suchy BRI S (B BCioBEC TS Bt HI s such as
the HiRo PR ho A fieVKEarTUBlRht maéstgﬁ gH@i%é @rsféhpfawhdzowﬁlé!\the

may be nmeasured in a samg NA may be assayed
Notipgham gradinghsyisierdiNGS)i (no. HaybitHe ealbl 28 ng and

reverse transcri ptase- polynerase chai n reaction.

NucTRik 6y d&h G € %&f‘&ﬁ@ie&rﬁﬁ{d RRlelyPgRl indtgsh Mréaﬁ:t fintdd grading. The
hybrldlzatlon Sout hern blotting, single strand

NG{Sos]b@sedwmamhanotpmcwmmrgmdu tanpolved bamieneseapir evaluation of

P IEERCRE NEIERE G T -
nuciar ple8drpHrafl @hd Biitofit count D3 Théaas of tHes@bcoreskB@iies breast tumors
into grade I (G1) (well-differentiated, slow-growing), grade II (G2) (moderately

differentiated), and grade II1 (G3) (poorly-differentiated, highly-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.
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VHZ RNA may be extracted fromcells using RNA
extraction techni ques including, for exanple, using
waemogopbsnol / guani di ne i sot hi ocyanat e extract i FIT/SG2008/000294
(RNAzol B; Biogenesis), or RNeasy RNA preparation kits
(Q agen). Typical assay fornmais utilising ribonucleic
acid hybridisation include nuclear run-on assays,
RT- R Eheaitbddash tl%r%?&%e%sc@&%%%ﬁetﬁ&@&ft&%cﬁh e ie presence ofa
Nuc. Acids Res. Met hods for detecti on whi ch
nudlein abid cemprisipg d VHZ Inudlewraadi inacampls, bﬂb@ltsctmgrﬂacy sﬁenple with at
| .abel s,. chem | um nescent | S rescent
leaspe GEHSF Aot R AT agemecitiedin gV HAREISE Bbisfid ohitoring said
sarfplb EWSheIpRBdnct 8f theev B haEIBicnRld. PhSexamphe theadiRlei@add fode may
well known in the art., Decreased or increased VHZ

spesi{jsaly Bindrio thendlAnusleicactd, or wom@n of Hepnsk jpding detween the two
hod
derfERR G freBnol B Rk el MDA lecledc Tt hods

pol ynucl eoti des. Any suit abl e fpr obe froma VHZ
seqiibys &n orfecﬂm@xianmtethe ampupior{tVIdA nugleig asid inahg rmpfdHZ mRNA
0
maa'l_)lzmegilgh#g&] %SQL"%H %gR]@ﬁcrﬁaL}plge ﬁga e@%g Elg gl?tﬁlzvir%zatlon Northern
blo&ﬁfgeﬁﬂIr@ﬂ:rﬂettfdh@cfnd%MeO@EH'ﬁﬁrase chain pakction Nucles aaf sequences may be
%(flcall is used tq anplify RNAtar%éts )
idep fp»fl@csggélybltlwéatr%\y §P§téemrbé9f§egs.s glgsirand £9 rrpgtl%éd

pOl%’ﬁl ﬁﬂg@é? Mﬁ)ﬂgca&%m%h@ A Rh %Sl@%@“ﬁ)spé@ﬁ&ﬁlﬁ@ﬁ (Kawasaki,

to facil |tat detecti
19%mShmbrocokt 192; hishteodsalat 0k Opitmet 989 pff odeh e‘eai n893; Rease et al.,
1960 enzymatic chain reaction (such as a pol ynerase
chai n reaction, a ligase chain reaction, or a
sel f - sust ai nedsequence replication) or fromthe
r epNHZaRNdmmay batttrastedfeont cafs ushng R¥Ateatra¢timndeatimiques irtcluding,

o SRR RS RO BN o AP AT PR BPE R AP Blogenesis)

RXaARIEENA fo lkey fTylpas BssEtdREE utilising ribonucl id
or Laﬁ%gggr en%%i’?1 - '(%iglggﬁce)xp%Z 25% 237 ( llslél )rl gﬁglc clc acl

hyb_reimaslon Rlclud@muekemtruaﬂgn a;seeéyﬁ; Rg-PGdnendiRNase ppatestion assays (Melton er
Far h {]
o S5l o 5203 ey B AR D TSP Bl

rad[cﬁaﬁ'&d 1@l9els ,@hzyPERbels schmiluéligdscerd ¢dbdsaflpdreédeaelabelp and other
net hod described inter aliain U S. Pat. Nos.

suipblgdabels and 4, 683, 202. PCR can be used to amplify
any known nucleic acid in a diagnostic context (Mk et

al . Each9i4hesOntaesBlaflows qikiedtig elAnidifordad)be made, and are well
Sel f - sust ai ned sequence repl ication (3SR) is a

knaygr inghe a. [Dgcrepaes] opRrieRsadnNIdL vaRres D, ARG RE1ivity can therefore be
meNTRAd ik @ilﬁN %nle% g%ﬁg%f fhedfidtfodsVa EHoSvn' 1'nQIhe|_§rt for the quantitation

sequenti a I‘OUH verse transcri ptase (
of mﬂj'r)m&jbad& Angl snﬂnﬂleﬁﬁ)be fiohi ¥ ViiZesqtdrat, far examgsle,cdng ghortion of a
enz
sulta%;leaixuman \yILITE 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.

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
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cocktail and appropriate oligonucleotide priners

(Guatelli et al, 1990, Proc. Natl. Acad. Sci. USA
w@B00d/8849s. Li gation anplification reaction or HGT@sGE2008%000294

anplification systemuses DNA |igase and four

ol i gonucl eoti des, two per tardget strand. This

technique is described by Wi, D. Y. and Wall ace, R
squeené:ﬁ %iag%gtl Y '??Pgrg hlé Cgbggatlc%)r{‘ottahhlgorgag{%g?l}léoéégg énu()JJ V\”hlch it has been
clomddi ch replicates single-stranded RNA, is used to

anplify the target DNA, as described by Lizardi et al,

19 7 f

pacyeny [pEst B0 Rb Mo e AR BHRGEAE e n the literature fo
exagiphg lgesdralandeds oﬁﬁpkeemeuhbdmyl Isindegrels,; U.(e2 yi/. a¥takinag 242:229-237

15 dions G dreife e Bhs Wiy (80 art o the
sequence in the sense strand and the other priner of

eaclForpaamples the pobinaraseahhiy reawniph emayriesmyployeddo detect VHZ mRNA.
different part of the sanme sequence in the

CorFPlLee‘q)%Wﬂé’rXse%tcﬂn Ec{&%n’s B{ %” {s%)mﬁ[éﬁ‘@@éla Qrgpf(n Af&tion method

pai red ‘p tot ementary sequence;
deséritsadl 1hﬁﬂ ab&lﬁi Y. Pue Nds r@683h]a9mﬂe4a$8§d203r P@Rrcan e asedato amplify

3" termnus of each prinmer to s nthef ext ensj g
anydw@afaewclfwlewaq@lagry)stl%c%etév%gﬁag 34t urpec gogisdieology
52:P47.5%5) ghe E&kﬂné@e@ué‘?&& BB MbBORY &l Svadati6h of TAS, which involves

separ tion fromth COﬁ'p enment serve as ten‘p ates for
the isothesmalt dngdifcatién affn mucdldnaéid tempplaiduds seqoentiaheounthefreverse

I t
e B SRR PSR R0R 0 Bt PR, e
cocﬁﬁil%ﬁé |a§§rogﬁ£‘t@ o(@&m@l’ﬂéhﬂé pimersyGiusteli £1gl. 1990, 2Astedarl. Acad. Sci.
nmol ecul es repeating at | east once sai d anneallng

US4 37 dRd#n élgﬁgn g@phﬁg@tqonge@pgp gr heationgaplification system uses DNA

hgatgée ng(is ﬁ)lrlﬁ Bﬁ%&fﬁ& %egf%)?osé r?%%ét%ghﬁ@cfﬂlso I(xf%ueep ggzs&%éfd by Wu, D.
Y. zﬁidlCW aH’ﬁR, ReBhNDH8P eFenamers\ied d0. Imt(hWIQﬂ Repilivaseaethni@redRNay replicase
any suitable priner froma VHZ sequence

for mett@pmpphaeeé}ﬁaMlmfbrgplilﬁtFStsaglf‘n@tF%@yd BN usodise amplify the target

DN&Q&Z gésgggec{ by {‘lzgga?gpg%l ’lﬂgf lé& eﬁf@%%%S?@Pls : falncat I on
anplification technol ogy avail abl e commerci al

( RCA'PQRTPIPCvdur@ haSu@llm ivipdvesbil ) BREINgoPgiseted SN /A ﬁdf%‘@rﬁmgle-
stralnﬁsg Io?‘r%l?mérlltglcu' r%rrlds )ga(a Iaep%r qfeoll Lfcﬁéotl\ane &)Hm%kt ul%g:rem one

I‘IC |ne S un

prife&ithd SdiSis sAbdratitialle thﬁ&hﬁhtw}eto 1551’&1!’ @ﬂtﬂe %qﬁﬁhoﬁdﬁ ﬂﬁny‘ense strand
anplification (SDA;, Wal ker et al 1992, Proc.

andhe,atherprimergyl cagh BYpis syhyrnallnicomplemepity 19 %gqffeyent part of the same
seq ckf nl?gle%%%g)%?&ﬁlt Hﬁ’s? % ﬁn& 'alfu{e911ﬁ {hgﬁﬁéuéed r1mers to the

asuri ng pression e Po eve
comfizmentanyessgucmae;qdnsinaltaietoesly edteatlmg hlee q:rmlegrlpcé ptinges from a 3'
| evel . Ip a further, enbodi nent, %refore

VHZ
terrglklﬂf ggfac ﬁ)ﬂ%ﬂpﬂ@plg&{] FW{J%}O B%t complementary to the strands

annealed to each primer wherein said extension products after separation from the
complement serve as templates for the synthesis of an extension product 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

once said annealing, extending and separating steps.
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detected by detecting the presence or anmount of VHZ

pol ypeptide in a sanple. This nmay be achi eved by using
waombgenzbsss whi ch bind to VHZ pol ypepti de. Sui trdal/s62008/000294

nol ecul es/ agents which bind either directly or

indirectly to the VHZ pol ypep¥/ide in order to detect

its presence include naturally occurring nol ecul es

SUCRe@9seRBRéHRDn AR RSN reh@onFRATAE ) ARy bOORbRTed.

or they may be synthetic nol ecul es. Thus, we disclose
QuantitaiveRIT-BC Rowaealsd heusade SuehddER teshnifques aygivell known in the art, and

ol ypepti de. contactin cell sanple with an
magﬁ?l%ggogcﬂ?yéglﬁag%? RSF ra%?rﬁl(?’?\r,}%ztsﬁ%ueb%ff'ypept i de and
moni toring said sanple for the presence of the o
pol Xpepaiiceamplgicatomtephmologyhean\il4d heoixplodted.i fhe enaipplserolling circle

amplgisaet e o sT Nl Gar o8 o R Gy gy avaitabl
corhiEchly (Aeait™) Ralcav drivay bye R oy mérdseddtid caliréplicate circular
anti bg)‘gl&3 Rrrrgg/ conprise any commercially avail abl e

oligpnu¢lp oyrwith gjthenlingar hrgeamestrie kinptiesindgr ispthewed conditions. A

nti.- n ' 3l -
ol I 4 SRR ) AL BUONTRGIS L 938 o
AcddSSA6 883 8013921 B2 lwith b kpdsifadally definddesatjbdree unique to a specific target.
Washi ngton, USA), rabbit anti-human VHZ anti body

(cat al ogue nunber 1 PB- 6 ' ch I nc,
Nor (R ERHE LBNaTn oY a IR T KT Wi
ant VH@bkptessiva cagbedmenrdabat (/Yo BaeptideteyBei

I ncorporated, Poway, California, USA), rabbit

anty \/ ' t
R BB BRI AP RAOM mayb
deté&aﬂ@f&maeihgshe pSfnce ohaméen oANHZ pulppeaptiteih asgopledbhis may be
cat al ogue nunb 840- 66, jted St.at . Bi ol i |,
s Lo TR 0 0% WL St S Sl oo
M G e T (e A

inclade niocly (ccatraing quedeauiasisach aeptidessnd Hroteinofas example antibodies,
¢ i ol ogchaI S Littleton, Colorado, USA), chicken
or they ap A SRAYE MRSy (cat al ogue number NB10O- 75328,

Novus Biologicals, Littleton, Col orado, USA). This may
conViewsi entdisglose a acitheMmddctrgtinpthec tporsemgg dffacV 37 eobypeptidsf by

a conpl ex forned, bet th ti d th . .
cor R e S B, B g BB gnd monioring
saiPnRE Rrithleprafdicé bEhapbiypestide. Vet hods of detecting

bi ndi ng between two entities are known in the art, and

i nclude FRET (f rescence resonanc ner tr r).

S PSSP s Y H R OGN R TBhe SLSALRLP Tt By ymibody. Such
antibBERD HAY B nAde by Ffeah SRHAOR OhE bA YasifesclaRalih BatherBOMR below). For

can be used to detect altered |levels of VHZ protein,

exagwle anpati-atH fvantibodyi mayatostprise phs cammetsial ly syvailahd¢ antibody to VHZ,
sucR 3P Hllta&oit Piftited to chicken anti-human VHZ antibody (catalogue numbers LS-C32281,
amino acids 35 to 90, LS-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,
Swampscott, Massachusetts, USA), chicken anti-human VHZ antibody (catalogue number

D9840-66, United States Biological, Swampscott, Massachusetts, USA), rabbit anti-human
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Gene expression may al so be determ ned by detecting
changes in post-translational processing of VHZ
wEnbypepss des or post-transcriptional nodifi cadmEsG08/000294
VHZ nucleic acids. For exanple, differential
phosphoryl ati on of VHZ pol ypel#ti des, the cl eavage of
VHZ pol ypeptides or alternative splicing of VHZ RNA,
VH% whiibB&y gfakd@ogﬁ@%uﬁﬁ)em?@lll £d Adﬂegcerbéc Ax XL fn?t%ﬂ ‘mné%fom) rabbit
ene products such as VHZ pol ypeptides, as wel
antt—hmnan pbidt antibadys (catallogmalnumbdn NB¢ &0-#0452, h@yumedi@@is, ddfttleton,

pség,r %ﬁﬁ ! étl rg{%tag %@y Z(gqtéle(:\%g@g@)es@(ba 7%§28 Novus

BKﬁ@g&ngqy@QKbhgbbgﬁg ggAysed to determne |levels of VHZ
proteln in a sanple derived froma host are wel | -known

t ose of ski.ll Antlbod es ca
ass

é&laﬁycﬁon?"?ﬂ‘ﬁm’aé’ﬁé’EP vel By maPRY 5H§F5wv§ﬂ?§a CRABIf formed
betbv@er{ A€ affibody e thé‘ﬁﬂl?ﬁ@ﬁﬁ@)b? m¥iteHng 82 BIRAiHS BétweBE IhePRlypeptide

but are not "limted conmpetitive and non-conpetitive
andatbe aytltwlm Miethods phdetesinn ingirssbetwedn ap easisiesrs kopyndn the art, and

1ncfu ngraeg? %%ééc' resglran% Eneslz-&ng.\ﬁs?g tsﬁmi e@g%?%rﬁrse’sonélgfe, etc.

nop on assays recl p
dlffu3|on precipitin reactions, immnodiffusion
as s&tysdarég@iomtmwacqlmmuas smh@s lmrmtpb‘eln’emgfas Rescribed above can be

useam%ts(g glt%q% dcbtﬂgﬁ% %a%m? f lsg;;elsu%ﬁ ga%ed cells 1n the same cell

poﬁmﬁmmoutlne in the art (see for exanple Ausubel et
eds, 1994, Current Protocols in Nblecular

BI o@ﬁfg%/?p,r%gigpé&yﬁ%}%@@%@%@e@g i haqgﬁs }ntpsorsttranslational

pro8&king @ WHZ P61y pERide §BNpI¥RIa iR ripeSRY ﬁﬁ’)dffwatlon of VHZ nucleic acids.
pol ypept i des/ protei ns by i mmunohi st ochem cal and

Forj examplse giffecenswal plasphaerslatipmgl VEdepbeneptides, thesigayage ofngHZ
pOl{@C&Eldeﬁ%ﬂt&y‘%ﬂ% &é /&EH%@‘ Vllllﬂ};;mlmzﬁ loagﬁg%tle ﬁﬁg@ﬁ% Be Hﬁgglred. Levels of

exppésgiohiofigend proviapsiehiapMHE peippeftidag tak owedllas dm&pcst -armeblational
protein trgﬁcatlo test O her assay net hods ncludé}
oSG tod US G RERRTISIATE PRIy 95 ey niauRe Sl 45 2D

pol &@kﬁygy b§c@&gm§ngA assays. ELI SA assays are wel |
nown to hose skilled in the art. Both polyclonal and

nonocl onal anti bodi es nay be used in the_assays.

ap pﬁéﬁﬁh eghpigyesdat ?Wm%@%nngr&&lﬁv%lg of VHZ protemV}vrll a sample
der[v%g 'ﬁ% Sﬁﬁﬁé@é@ kﬁ&’wﬁo é/e HekHERAA S 3L RidoARMar Be assayed for

e art. Available I munoassays are
1mramttmp@nﬁebmddgshyranbenbth¢d krivavmpiattenart.and scientific
literature. See, for exanple, U S. Pat. Nos.

3, okt Eigencisgys vhih caf bR eRGiuds o L fimib R fofphiive and
nor3¢ @Ryt iBidb assdy OPstery 45ing1te6ﬂﬂq&%&uel4a£\?@ste&ﬂl ®jots, radioimmunoassays,
ELISA, sandwich immunoassays, immunoprecipitation assays, precipitin reactions, gel
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 in its entirety).
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5,01 1,771 and 5,281,521 as well as Sanbrook et al,

1992. Diagnostic Kits W al so provide diagnostic kits
wd moo/oebgsct i ng breast cancer in an individual ,parSG2008/000294

susceptibility to breast cancer in an individual. The

di agnostic kit may conprise n#ans for detecting

expression, anpunt or activity of VHZ in the

i ndi

docums pRimerbitaf B R ARETof oS PERIAp BV, b infmunohistochemical and
1mmmyoaym®hemmbstemofg (s¢ﬁegdn©talllm\fﬁtutﬂ§ and TorizBpsi¢ gmdiClinigali [gununology,

nent he 0 tide
Argleyandd PR veb T RUE RO el PRy . o
imMiopeti ft’ﬁ%' ﬂﬁcﬁ’(ﬁna@asfsﬁﬁgdﬂilrﬁrot%hﬁhﬁﬁﬁtlorptrestam}ﬁ:@hsﬁsa@héthods
to a VHZ, such as conprising an anti-_ VHZ anti body

inciugleirpdipinypgmoagsays, COmPeRthYd- blﬁéﬁaaélféw&ﬁ{"?%%ﬁlﬁ%}ys\?ﬂzd ELISA
asS]E}gstlbody The diagnhostic kit may conprise instructions
I use, or other indicia. The diagnostic kit nmay

further conprise neans for treatnment or prophyl axis of
br e EE1SA assars are syedlkngwngdayhast skiHed tothp 88 Betwpslyclonal and

b
monP?lC 152'11 A b(Jx{] strmbf l% dl?S%H & Hute asSHys %eﬂgglﬁpxﬁ)gﬁﬁg\r’g?h# ﬂrgmﬁoassays,

rea reast cance

sucdi a&gﬁlﬁsﬁmﬁuﬂﬁaksaw&m@g iyl Ieeusad a@areikndAE tagosd indthe art. Available
descri bed, for exaqgﬁe obt.ai ned by '

) Scr eenj , The
IMeIUBRATERYSIAES RIINSHE qddp the patt aﬁiﬁﬁl?rﬁlfﬁ qﬁf}ﬁ%ﬁ% pegor
exg XU ePai( Ng!. ‘éaqu@noﬁ 85 $5Y.- 2 §RND. 5480588 3.853,987; 3,867,517,

en, tamoxifén titradte ‘of any other antiestrogen
3, 869 26213 @@1@66%8;96&,@“ 3984, 5350 B35 £4, 03407 4rey0981&56; 4.879,219;

5 0P AABRE P YRR B O BRPbEEnods of treating an

abnormal conditions, such as breast cancer, related to
insmﬁ&gmﬁmnﬂﬁmanounts of VHZ expression or activity.
reventi ancer - e
or ot s prof B ot S G s Bt e g om Endivifug o
sus@@;ﬁ[@l&?h@_ﬁrea&tfbaﬂ@lﬂﬂ{&iuﬁﬁmﬂ&l our nethods involve
nanlp ation of cancer cells, by nodulating (such as

T SRR Sy SR a0 B Bk B Y B vy of
VP@( R 88 §1dPNduA By REandal Hodcki¥ed i this@8bUmERYT llil';edla%_ nostic kit may
conduct ed before or after the mani pul ation ste

them,fp@@onmsg @@pormg; nglere of thelfp].lcp\@glg[ aVély mlynucleotlde or a fragment
ther W%EO%“ 1%21% le%ﬁ qlﬁeﬁ)c%or REcIQE a ?iﬁtolr yl'f}aéﬁf%ereof a

own-reg atin
VHE polepeptidbetla Iﬁﬁgﬂéﬁt&hére@ﬂ Sﬁmhaftfbodﬁ td th:HZU @ﬁct]mrtiomplmMg an anti-

be used. The nethod nay conprise exposin Bﬂf cel.
VHY anjjhodp peaast A %wwp%ﬂ%?@%@um%p r %Qﬁ%&ﬂd@

a DUSP23 Pre-design Chinera RNAI (catal ogue nunber

HOO@h4 8id2nostic 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
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

antibody.
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RA, Novus Biologicals, Littleton, Colorado, USA) nmay

be enpl oyed to down-regul ate VHZ nRNA expressi on.
wChiosrenassRNA i nterference (chinera RNAI) is preagess2oi8/000294

which small interfering RNA/DNA chinera triggers the

destruction of nmRNA for the ol gi nal gene. Chinmer RNAI

is described in detail in U-Tei Ket al., 2008,

PRB"D’IH@A&rlé‘_ﬁilvgsl‘fﬁﬁ&-?w%ﬂ/['mﬁQQ@; 36: 2136 - 2151, Naito
al. Nucleic Acids Res., Jul 2005; 33: W89 - W91,

Ui - Zel discl®e méthodsdH@atidlis] Min6roilicdadiRBss, sediOh Hredt Sincer, related
32(3):936-48 and Naito et al. Nucleic Acids Res. 2004
to ipsuffigientanionsits &eYHéexpresien engetiyity Mathadsefimierentng breast cancer

. C G ' I i - i bod
(< BB R ARES LR RpES e SR SREIRARN, N0
anti body may conprise any commercially avail abl e )
ant In ggrgrad terinboy meskods davobigtmaipylationnelcesnerrieglls, &y ggdulating
thods. the .c r L b S - r..ih
oY PLSE e PR BRSP4 0R e R sepo
detEQihginfOtASAtYE VEIZ dxheshibh adtidint 6r &%ivity (128 utll maf be kenducted before or
mani pul ati on. The _cancer. may in particul ar, conprj se

aftesthemenipulatian steps Thegdpiecam sieR @ay slgiest WRsTegrlatRc ooy regulated
. C I e H / .

VGRS PRI AR AL LR TR o B fuing
VHZaag describdtkin| detadl elsfwhotdZn tisy dbeingant.guayxbe wseda cel | of

an individual with cancer, in a cancer or non-cancer

cel ' [ .

o A0 B RBAERS L RRRAINOLo | B, SABEL YRR, ofihimers
RN niparezaimplet i DAJSR2BPné-desgn Chindirg RINSS (eatalagagy mesber d109054935-

asi ye cancer,. and tron r _harsher. thera ma
o} Ne\a Hielopeal iufeten Golrode S8 may T pployed tg dolygtetulate VHZ
mRNA 8kprB&Yor!, CRIiA&E RINA 1R6FeraQQr(BHRYLRNAI) B'pASIeYEby which small
therapy. The approaches described here may be used for

intarfesing RN ADNA e hivheTa trigegrsabie destmagen ¢imBdifefagithe apigmal gene.

rel . di,seases. | ncl.ude prolifernatj i L 0. )
Chigi R ER) SoRRBRL LAk PR O ERONE NURGTSERLRAP, B 2008
36:0113623 €5 IMNaitole| Nigleeib ARl Re8 AMAEI0NS SIB: W 58) NM5as1 it Te K et al.,

i nvasi ve or aggressive breast cancer., A VHZ rel ated
2004; Mogleic AgideBEs- 2004 Eeb BRAY 936 148 a0d daitpret al. Nyplgict Agis Res. 2004
Jul?%%o(‘iflfr 2L ;@Jbﬁgg%n;%ggﬁe}:{xﬁuw_gsease is significantly inhibited

or' 'nore) relative to controls. The
inhibition may be by at |east 75%relative to

conf homsthodwedy epsnmipe gumesingthocal) igranpotioy Fé agtipedy qagable of
spegl(rffg%{l)? Lﬁld*n-glg VPPN ch QR aWoﬁ%?@é&o?@irfs@ ly y f:%m{nlercially available

eraticon, or 1t may co cyc ne,
antG¥IHZ antivbeéy, asced dut abgreat i on, cel | invasi veness, etc.
By the term"treatnment” we nmean to al so include

pr ORQg(lrai)ﬂig% Bl ﬁlaéhgéﬂ, ?ﬁe‘ C%HCGquCﬂ: 808 Hes non-cancerous or the invasive or

metastatic cancer cell becomes non-invasive or non-metastatic as a result of the manipulation.
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

activity compared with a normal cell indicates an aggressive or invasive cancer, and a stronger
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VHZ pol ypeptide represents a target for inhibition of

its function for therapy, particularly in tunmour cells
wozwo/of2bgsr proliferative cells. The term prol id@Eyst20982000294

di sorder is used herein in a broad sense to include

any di sorder that requires cohbtrol of the cell cycle.

In particular, a proliferative disorder includes

r indi

o B e e o, A AR I, T Sl may indicac
a ldssagg@bsstviean invasive derapynt or di agnosi s of

adenocar ci nomas such as: small cell lung cancer, and

can

CaNFEL affp s KRN 1 YD JBOSF By PLACVELA el disease
genstil CYiHAaylated diseeses aﬂrdhﬁiei prolifedeiva discasea aod mmamlmrl:ar include cancer.

orlr_qex%{l%g) Ps\ld—ll.%}/eq%gtigﬁ geisg g%? .Or‘iag%g%?% gglﬁn:aeﬁ sﬁc Celi]s metastatlc invasive or

agdr¥diRRangisoeRegt hel i osarcoma, angi osar cons,
endot hel i osarcoma, chondr osarcong, osteogenlc sarcons,

chor donmg, hangi.o cQ Synovi t.helio
| ei ﬁy\’)gglf%la%g%lsie?ﬁ%a %gl&s@sw& trg%tr:%ﬁif egpla Hglilrﬁssomated with the

dlsQa\éélié GbhifieEIS inhi BRQS{G 2L By @@W@rrmor@?fé@eftﬁ/@tté EorftRNE @he inhibition may
breast- cancef, squanobus cell carcinoma, basal cel

be batdeast 8% ralaevmmomrnbnwchgwéaﬁ(% hhélS%aﬁdiOQ%nlﬁlatlve to controls.
sebaceous Iand car carci
T SRR RS R RER 085 8 B et By e time, cet
nurﬂB&U&élﬂmgrﬁﬁfandlpﬂﬁasﬁHn@ﬁC BROB ki 61 Clird@Bnt” we mean to also
choriocarci noma, renal cell carcinoma, hepatoma, bile
inchide prophy laxisoralledaienfeanestor yonal car ci noma, cervi ca
cancer, testicular tunour, |ung carcinoma, snall cel
| Ung HZas S B rephaiefiet t&@éﬁbf‘ﬁlﬂﬂntl(ﬁ%ﬂlfﬁhh@ion for therapy,
carci noma, glioma, astrocytong, endynona, pi neal ong,
parfiewtany inolmest estls and e8es pr lfmww Isedul | obl ast oma,
crani opharyngi oma, ol i godendrogli oma, nenangi ona,
el RROMRm pAsiitlaObt asbeRisanel h&tinie hlbesideeRse tOMlude any disorder
possi bl e apfroach for therapy of such disorders is to
thate»@gu@@scoaﬁo ofgbned] exsies i partisulan. p peelderatiyadisendenmpludes malignant
ancf ﬁrgyrﬂ%?@ %‘:i%tr%sore}éegg Sll'hgaerﬁfgtféoclpsn%l‘d%?r %bs1ﬁgrgsf g&lﬂ@:‘d%te?er zgg gspemally
uselfileN edlhtidnne ticuitient oﬁ@hgncfsfsmﬂa@élmuaﬂ&gqoﬁfas Bﬁdga‘se Sxﬁallh gell lung cancer,
Anti -sense constructs may be used to | h|b|%
and gaaeen Bhe ldpavevishts: Biostte: Wrddsr.qyreis solgh ap bigast. For example,

maﬁ%ﬁ’a n'c{eg WhidhY a)pﬁé keatﬁﬁé IR Gc&@ARd EMGhR ledkeﬁnas lymphomas,

aC| such as RNA, constructs conpl enentary to
myelmmas,eiawmw sl s FabIoshromma:mesanernd,dmarb@da,l n

1 %A @%P UsS 6, 100, 090. %an a ea g ”ﬁl g
ymphangigesiothefipsar¢omd, apgigeareyma, spdqthelt Oééffomeh op ré’é‘ﬂf?f&@
ostaigfem sﬁkoﬁﬁcmm@nﬁnﬁmgiJsa&%bysyhaﬁ@ma%agoele;aﬂ@ma

erence. in a artlcular exanpl e, breast cancer may
lelmxeosarceataedlabdorpym@ntr@dccdyn paseiiemagoanan §afsghPprostate cancer,

panecr e%g’rll an bréa%@i:e‘:’r' g%lgﬁmuéﬂ_gl J:arPcM@lgL Saldl celn cgr%fnom for

adenocarcmoma sweat gland carcinoma, sebaceous gland carcinoma, papillary carcinoma,

papillary adenocarcinomas, cystadenocarcinoma, medullary carcinoma, bronchogenic
carcinoma, choriocarcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma seminoma,
embryonal carcinoma, cervical cancer, testicular tumour, lung carcinoma, small cell lung

carcinoma, bladder carcinoma, epithelial carcinoma, glioma, astrocytoma, ependymoma,
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bi nding to and destroying VHZ nRNA. We specifically
provide for an anti-VHZ agent whi ch downregul ates VHZ
wdoosr9gsnt er f erence. The anti-VHZ agent nmay OMSG2968/@0294
Smal |l Interfering RNA (si RNA) or Short Hairpin RNA
(shRNA). It may conprise a cH2rera RNAI, such as a
DUSP23 Pre-design Chinera RNAI (catal ogue nunber
plnwgﬁg%g%laswél §ccﬁsﬁ’é Hé]ioﬁﬁll ﬁyedﬁ{'léﬂlés%rﬁi‘ créﬁ%ﬁhﬁ%@mma
RNA T'nterferénce NAi ) is a nethod
ollquan@oghcpnamWanglen@, snﬁlaecma,ngu(rwmyma aud mmOblystpm@
direct introduction of double-stranded RNA (dsRNA) and
hasoRIBESRle %Zpr@aél’lsf@f theral g? ok sich dfsrb?@é?s fub e§1¥r@§se§t§1LéEHse constructs
of speciftic nes in a variety of organisnms. RNAI
diretéslcagabnstt VB, pelyrmickotidés, asMasambed Bere; a@@mnmte@mg@m to tumour
Ot her. .net hods of PT are kn
Ce”éx‘éfdﬁ@gﬁ ERhi ﬁ‘é‘&‘iﬁ‘&ﬂ ‘i“ﬁ%‘fe“&h‘ﬁ?‘é‘ﬁg‘&e%g fg?m \gfor“agg f progressing
Generally, in PTGS, the transcript of the silenced
genAnﬁsempnbhﬁsichada)bb& ustd és inhdtit geme fundtian o b@&aml@owilh or
i's ra raded.. Methods for PTGS, includi
progkaS QRALH PILRETAR el ARBIEB SHOTHAS. At U DG RNA.
condirfi&@s ¥shpRireRtary 1 thé Sendé h&d4i0a¥id of RN APAL Fescribed ird diail in US
‘rnai” file. Suitable methods for RNAI in vitro are

6,10@82¢ (Meuialseale), and Weekesset ol I Robrit Reoreeg 3He2):175-231, the
0 Cu t
teal AP Rodimeh) N p R L EN bDTe e, BT O0L

i nduce PTGS Met hods for designing effective si RNAs
ar elndrepati¢Wankxample, breastsiancer imaythigdrearedi os prapepted by geducing the

crxlé)g%d abogetgﬁ S};oﬁ%gnu‘gvﬁqr S }“@ar}t a(?r eSQI%p ﬂé!ag {{RAE capable of

blnﬁihg t/hid Beseloging VAGY, %mguwapeﬁﬁmryrr&bmue |f()f, an anti-VHZ agent which
doubl e-stranded (ds) RNA is_a powerful way

downregilates Vi by RN Ayisteatessnse-eLhsi aph- YHZélgF%Fr{@%Y %ﬁmprlse a Small
IntéfePh Slﬁ?ﬁl(glmAr?;@SShF)ﬁ q%{%ﬁry Rﬁg Zg gb.:églgrlse a chimera RNAI|,

succ anny a
sucR@ea DUNIR2 30k 1deHign IChAndi@ R (cﬂaldghenmhbaﬂdi@llﬁm -RO1, Novus

. corr ondi ng t he uence of a VHZ pol ynucl eoti de
B“’i ag%l?-l ‘ﬁf?"é‘dgeg’ﬁac{g’npg%gr expressed in oocytes and
cells of a candidate organismto interfere with VHZ
act RWIA interfordmee (KNIAIﬂpGIS nedthadoatifoat rangerifiibngegeme silencing (PTGS)

R TSR T RN G OETR e

use?tﬂ%(ﬁ%nné& R RN bffsPaGHE &ﬁ% iy VAR of gﬁME%s RNAI is
pol ypeptide in this docuhent that conpete wt

desenbm@e/nﬁussetgéné’amro d280G-8 EL(19PB)y chﬁrurmh@xismf & Gt are known and
f i I
i3 ot Eimpl apFERD e rAEA Aoer gl SbP s by wanscrip

of tﬁ@ kil e Bd pétieg srthesisde bitdoRE neERU@MGRe H@&@u@ﬁlﬁ'@i}ﬁ@ly degraded.
show t he %éner ation and use of a C95S variant of VHZ

Meyhedg Fori Rl G fled udipg RNAigodgsaabes orgxamalss tctha @gpion.com world
w1cgI v%bos%e,cﬁll th@ﬁfrééﬂnly' “Bvttopics/”, in the “rnai” file.

Suitable methods for RNAI in vitro are described herein. One such method involves
the introduction of siRNA (small interfering RNA). Current models indicate that these 21-23
nucleotide dsRNAs 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

RNAs (shRNAs) can also be encoded by all or a part of the VHZ nucleic acid sequence.
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VHZ gene expression may al so be nodul ated by as

i ntroduci ng peptides or small nol ecul es which inhibit
wEmogoRsgsr essi on or functional activity. Thus,PCT/SG2008/000294

conmpounds identified by the assays descri bed here as

bi nding to or nodul ating, suc# as down-regul ating, the

anount, activity or expression of VHZ pol ypepti de may

be i r r i

ot el Rl PO Bl I R 0 s pGEAL! W, GithicFrelif with gene
expm«:ﬂsinmdmd rargy off er@dmmnhaténaecbcaﬂltt}n@pemshd:wmto be successful in mammals

(WAL e GEmipested 2OT B c B 2 s PRaR ERey Ravp.

corférsp&iﬁu?g:fo' tH@5dqhBnRlofAOVMZ B BrbLaIkbtid: an H8 @ﬁtf&iu@écﬂiﬁ&i or expressed in
whi ch controls VHZ expression, activity or amount, and

ooaykesreadyell dfendaadidalg orgamisay iromteafera whlMHZ8ctvaYi t abl e
anti bodi es agai nst VHZ pol ypeptide as descrlbed her ei n

MY Ofed el dy 8 ERoaRlatiNE VEPE Nk ex A8 Sare RRowR td th¥s¥skilled in the
anti body may conprise a rabbit anti-VHZ anti body

art algiamnhmie ‘dbmmaﬁtmftgaéwmoadlh% Tans,janythgr mq»ab'b dy/torkgg non-

f t f ||
fungRTR N D2 B v e Rt Sl T Bftp G 3B gndogenous
gerl@"sﬂr&ﬁlcﬁﬁélsﬁilﬁn 8 inBibHon MIFCGARRBOnk Ex SO 6f & AGh-EcAbRd) Jariant of

C32281, LifeSpan Inc, Seattle, Wshington, USA)
VHZ6ib Binputatian toeysaine vz Pasitiehdugt (O a@raqse@raﬂgn&mhuman sequence.

Th?ﬁxfr@)lgsogl?q' thE%X@rWdlndthg Bg %Ig[)?s Qﬁr‘"}ernt GEOHY @hlchj‘f’ﬂefectlve in

en anti - cat al ogue nunb
phoXpHaisis and RssoSatedImaogiparaatieiics.Poway, Cal i f or ni a, USA) ,
rabbit anti-human VHZ anti body (catal ogue nunber F4560

20, 0 8l 951 8 50 L £ IS o

mo[ecalbﬁwhgihen]mbmeme &i&fb@xoﬁﬁ)r fidetibed a8ivatye This, obmgoma:ls identified by

Swanp t Ma tt b ti-
the é?ﬁab'ba%’g”%@alfeég Sa@g&ﬁg%gy mg pflriaguc% oggllrrgg tlng, the amount,

7 fi
actlgrﬁr @F g}é&r%%iac{ng(ffggg e%ﬁféfﬁ%%t}cfeﬁlgg’ ﬁeoﬁﬁxtgglg%%’% \}Efslﬁ'gur or proliferative

cellBlt@ pmgﬁmiahcsfunmlcm d)fe‘t’Hﬁ poltxpleptided SucUsggmpasinidgkasnbe administered

alofy i AR R bt G R ARHER RN doRiRputae
exp?éstsi%hrﬂ)@hbt\/ﬁ{yWng&ﬂ)}I RGN aAME M“bﬁregﬂlﬁiu@g/@ cecbd glgnmrmlch
t he endogenous production of VHZ by the rel evant ce

congrglshV HE eppregsion,@glivity orameat.gidjteeeby atsviating Hsi Bénmanal Condition.
pol ynucl eoti de encoding a VHZ si RNA or a portion of

t hi suitddle HRibeHIEs AEMIE VY HADpolo¥dPtas 8t &bctiPedhdréiR Inhad1scdbe used as
defective retroviral vector, as discussed bel ow. The

thera@wtmgeats Ar prie3diH anttheods mrayccompspe ¢ ebitaat WY antibody against
Ze ?uhﬂérﬁl%?éj (flf anIth{/P{ZaanPB&lf}plgll gorﬁﬁhége ah@%% Ay g)ge st trhg f&lowing:

rovira asm d vector con?al ntn enco

chiél@hi an}s{HlZm&le’W&uﬁlbbdyf(aitalbgﬁe pankagLBgCIe81, anano a01ds 35 to 90, LS-
articles c |n|n

oduces infectious viral nt
CoBA bRoREt9R aniSrAeR0S. Rt darienn o ReMiaaiington, 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),
chicken anti-human VHZ antibody (catalogue number D9840-66, United States Biological,
Swampscott, Massachusetts, USA), rabbit anti-human VHZ antibody (catalogue number

AHP1142, AdB Serotec, Oxford, United Kingdom), rabbit anti-human VHZ antibody
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adm nistered to a subject for engineering cells in

vivo and regul ati ng expression of the VHZ pol ypepti de
WO 09022088 For overvi ew of gene therapy, see Chapyss2086000294

Gene Therapy and ot her Ml ecul ar Geneti c-based

Ther apeuti ¢ Approaches, (and 44eferences cited therein)

in Human Ml ecul ar Genetics, T Strachan and A P Read,

| . i e . . " ) chick

(ol e R by T B NOES pihbicats Tl BTG, s ghicken
antt-Alinan FIFZ freibody éatdlogueummbenBB8dDORFAB28, NavesBidogicals L ittleton,
C Eg aggﬁéed to, or specific to, breast cells. The

o %Lb fon of VHZ nay be specifically decreased only

in diseased breast cells (i.e., those cells which are

canaéemdtyely ageile fiadrapyuhayt badrhplblad torcoatrblethe endogenous production of

non- di seased breast cells. In these nethods, )
VHS by tsgelgrang pelia prchas bisest feis b T 41 §X3BR]EERply prcieotide

Qlltra ¢AY! SRNA: & @ pofidd & (MIn%d) B o MebreBSASpr&Sibh $n a replicati
enThgfg,a?n such enﬁ’éﬁnents, thg Ievgl JF VHZ (énains @ reprication
defsctbetramevical vgctoh es diaessak bedowri Therreirovirad nxpressaert canetriigt may then

in e gourse of.or follow n reat ment.. Breast L] .
be kglalefiand SHEed 5 & ot SOL IS TRD kit A B g Fgemid vector
corftBhBRFAUA RABIIMSAK Alti-UPZ JiIRFA sudR BlaY tHdpackRaepifg €Ak iRNproduces

~only to the breast cells and not_ other cells. However,
infeqtioys wieal partisiesicepining thewpaueaefupintessst. dihesgproducer cells may be

o) 3] . S nd. . .
Gl PRSI R DohnEal Lhr e viz
polypaptiad vianivaJgan wstiyievaslgdns eheodpyh seeaStiapsp@0j Gewe Therapy and other

expression vectors, for breast specjfic expressjon. of
Mdlgsulag ¢ iepphicbasekliherapeuicqbrrpsdey (Al feffrences ciffdhthprein) i Human
MPELOWGREGRST SR dn8 X N88 BIOY Kierdtifit BUPHIRNELtd (1996).

(ant1- VHZ si RNA) Cancer gene therapy has to

sel ectively target tupour tissuqi$so as. tao redu

undBsionsErahafimente.dae LVelpindd i dacressiskin awbgﬁﬁéffﬁﬁgurthemor@ in
r e .
SRR CARAED P8 RS0 ARSI T prsionof
VH# mapbespecfasty decreasadouly ibidokagy braastsslle sigedhédiesells which are

ronmpt ers and, i ndugi bl e, reqgul atory, el e S .
carrigiver S o acb i o e e BERTERTS uh febe rethocs,
exptOsRAUIALIEA nld) RRMRASIbsRANSSS redUded iROMIPEATSSI.Of cell & fich are not
genes can be Used to drive tunour-sel ective expression

bregst calls. TAns ge ﬁ@hmb@imemgémhyﬂmftVHZ remains substantially the same or
- replicati cliye I QVi anpl es of
sin Pl G 8 R R s PR B BrenE G out

factor (VEGF), vascul ar endothelial growth factor

r ec Bpaastreell sp¢aiEcRRutjorsefdV NEGFRIomayb¢ athieved b igraeted o
be. .equl ated in breast cancer in [ -
s ARER el R e ECREE o R R TR b e .

HoWR{ &gl Ah&dnibbdhhaas dosaieinaitmsof(VA3Z eArkssidn il tasdst &ells (and not
a human actin-bindng protein is constitutively and

subsianHalhnin gphes el 6 Bese typemeis peprioyed-epichgtheds 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

side effects in normal tissue. Targeting transgene expression to malignant tissues requires the
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cells but not in normal tissue, except for |owlevel
expression in mature hematopoietic cells (A4).
wOoAY/02psspt ot i ¢ gene Bcl -2 has been found to T/SG2008/000294
upregul ated in breast cancer cells (A5). Human breast
tunmours express high levels o45MJO conpared to nornal
breast tissues (A7). Tissue Specific Pronoters Certain
eg@f' kﬁémﬁ& ?egf%l‘d%ﬁ%?&?en%qﬁﬂhﬁi ?@r&)ﬂioﬂef& HE&PST tublob® BRYogy, tissue-
Exanpl es suth genes are human a-1 act al bum n
Spe(CKLqﬂgromnttrﬁamdﬂedlb‘—lbla@leléﬁt@lmﬂlfrmemﬂ_@) The pronoters
of such genes can be used to drive the expression of
traPﬁ&g&g,%Ba@e@ggp%bﬁ,agw}b%tors in a breast cancer
cell -specific manner (A8). Gene therapy for breast
car Ceriaimgenenar eptaqua@émbwawan@r | Brei prgmatevs ¢fitbesgigenes can be
to this.tissue as._the
use?l}ﬂﬁlaye \Hnll(f}g SE Cxpﬁﬁ‘ﬁﬁlon ﬁ'% 6 r{ls ene %TH%E goggll%n{ reﬁblcatlon—
defe&ivd regbvifgpeads. Eka'ﬁﬁ)leso(ﬁf dubh ger[e@ﬁlﬁdbwder ths vasatlabendosiedial growth
ronoter for %I ucocorticoid-induced the expression

as
factsr (X ECH e oyl eaomiPpgiobrResRivich &V ERRBCDERE VEGFR-2,
whth Uk &dwen a)rt% Lkﬁgguﬂéd RdEat Ofmelh o hARE- &9% &é@gﬂé&@ Reinner (A2).
expressi on a Sstress genes are upregula t I N
c-epRERsiticoenmDiy rsslectp&ly upregadated irobreant carthimooiah €A Apee)t Leplastin, a

treat ment | es of . suc es _are heat
hu@%&%mp‘?la@%s oW o ige e AR P RsGdD Siftignant epithelial
celBHUEndt ih MERnADsEY, exddept fOR BoviRIQRPEGSssih ih KRGS ﬁ@fﬁ%pmetlc cells
can therefore be used to drive the tunour specifi
(A9x pntspopletiogene Belahkagdeen fownd ie e upreawiated ¢n bigast Chm cells (AS5).
Hux?nrag Lﬂ)g?s:agp %e %tgrﬁsgquf)es% [éligﬁq%v% Oé &rekr/%grctl ﬁéé?@‘%&'&% ﬂg%ﬁal blreast tissues (A7).
achi eved by direct intratunour injection of a v
r epliseiz Sromifiddirewvieve adenovi r al expr essi on vect or
CoNf
The CErahaatafs HPARAE cficalty LRk i6Res ArafpidFhpch gones are
thel HrR@ta- Qidtailiﬁmanl(ADIAd afid opine B- lmtbglobalin @1 Q). Thp prmmeers of such
(A14, Al 5). BREAST CANCER According to the nethods
gengA qar birpsdite deiie theexpietieriohgnsgengsn adenowied! {FCpEyin a breast
can Exa&nl ea?ié: earngéf@g) Cr@;%%gﬁeﬁb}/ E(ﬁrb? st c \Qgﬁﬁea H&ksbe apgroached by
tallbﬂﬁg u@&usmﬁth&fﬁmtyctp thlg gssesssuth aothel mma;s |nmnma1ycmmouﬂ:‘arus
e cancer e a cancer t
§iB7EvEr g@s@ﬁ?@ggﬁ CisAponsy e et TN RRCAT 41 K] oG g trovirus can be
usegeals Ibr&hottPRor GRREES tiEAd FMRRED B estheeAI@,y 8f @ﬁal%gsﬂea(t@;
 evel of expression or activity bot h) of "VHZ, as
conpared to a non-cancer cell. There are several types
of Brausdie Rionode’s The most conmon is ductal carci nons,

whi gfiucible promoters are used as mediators of transient transgene expression. Various
stress genes are upregulated in breast tumours upon irradiation or chemotherapeutic treatment.
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 targeted gene therapy is usually achieved by direct intratumour

injection of a replication-defective adenoviral expression vector containing the transgene of
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begins in the lining of the mlk ducts of the breast.

Anot her type, |obular carcinoma, begins in the I obul es
wonvey/e22bsseast m |l k is produced. |f a nmali gnantPQuSGR008/000294

i nvades nearby tissue, it is known as infiltrating or

i nvasi ve cancer. Wien breast #ancer spreads outside

the breast, cancer cells often are found in the |ynph
1nt&@§i?z3x6 UREIETA 13) el‘l?ét‘iﬁns%érf%@:ﬁﬁ alsé 'E@ %Eh&‘e%d By Mﬁﬁrﬁlﬁﬁﬁ%ectlon as a

beyond thé bréast such as to other |ynph nodes, th
lipidmeawlex wileeatiopc lippsgmes (e, Adébgni sed st ages of

breast cancer conprise: Stage 0: Very early breast
BRrREREFEANCERI S type of cancer has not spread within or

outside the breast. It is sonmetines called DC'S, LCS,

or ReRdingGé MeahethfdsSdndoMposiadnd deéashedeheed VIE, is @Eﬁg €r

| @ The" cancer is no larger than about 1 inch in_si
diagnesinger tregting preasi¢angier swgeretthlé dpgusaent refgrsde “epmser i qbeoﬁhould be

e C h

k87 FREte R BEBL SRRREN oTh 0By doncdr s PR AR B anbinay be 2
carleeit asbecsatspvetad/ HZ) ovéreexpyaspibn by thes we detn thae a aamner téikof the cancer

. cancer is bet i nches.
in gpeongirRlaYs NG 19\@3 ﬁgwsaeeloewa@fstmh%(oa?mﬂ? PPz, as compared
u)gﬁﬁggﬁw&emharger than 2 inches, but has not spread to

the I'ynph nodes under the arm Stage 111 and St age

HI A The presence of any of the following: th ncer
s SRS RE SerpaNYPES SfEA! shgem ke gnste%oamfl%n tsnf@ Ia@ﬁaaﬁmoma which

be%]ﬁ’éjﬁsthé‘m% of i ﬁﬁ%u&p@f tﬁ@BFe%t Ah&@ed §pSREKAL BAfkinoma, begins in

her to ot her |ynph nodes; the cancér is |arger
thetlolanes2whare heegstanidk sgeodyseedfla nmlighant ttqnmhnnwe gearhylgissue, it is

the arm St.age HI B:.. The en an t.h
kndegt RN e AN G FARES TCPaTEa BTEF S Brt Ruigide gbreast, cancer
celRioFif lard folihdlin 1B BFhphEddes uhdi iirfi) Brétt Ednber N6 niah %Eread beyond
nmuscles in the chest); the cancer has spread to lynp

therhaenstsuch &5 Heotherdy miRB #pdesathe benesndvemer gast bone.
Stage |IV: The cancer has spread to other parts of the

bodyhe AREENI St ikt BELRAYIRENCet BoiESriset | Ver, or brain.
O, the tunor has spread locally to the skin and I ynmph

nodes de t e . neck, the caollarb

ot Pl Gy cBE RRESCanEa, i A HAESF piot e i or outside
thelbRedt. 1G5 §@m&%es\/&'ll)éd SRITS OUSES, BEBIRS Thiv®r IV RA @fnollifvsive cancer.

cancer. The breast may | ook red and feel warm There

may be ri welts hi ves on, the hreast; or
Ski s R i e i BouCath %%Z%@&}aagﬁb%%ﬁd outside the

bredst. @ls%'d@ﬁﬂrﬁ)e&i 2} e&ty BHdast E@&HH ent Breast Cancer:
Recurrent di sease 'neans that” the cancer has cone back

recurred) after it _has e ated. It may
|( n oteee Hy ig presc;qﬁ:eto[q én)ég,é)tge qu&)éﬂeg% tB? canger 1s no arger tEan l1<1nch 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.

Stage I1I and Stage IIIA: 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.
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chest (the chest wall), or in another part of the

body. Breast Cancer in situ - DCS and LCI S Many
wdzoeset2ogsancer s bei ng found are very early canaars;2008/000294

known as breast cancer in situ or noninvasive cancer.

Most of these cancers are foud by manmography. These

very early cell changes may becone invasive breast

Cangﬁge IITBDTEPYIEI@&nQé oM@QﬁQh@ﬁ)ﬂ%%ng heSdahébrinag E;h‘gé?d foRBsues near
follow ng: DCI'S (ductal "carcinoma in situ), whi

the rkm@ss(skhnacheabwalﬂ na¢ludnag the ritrsenfl @lummiusqﬁsyn ithre thcret),l thﬂ fanger has
t cell s have
Spr?ﬂgtmg%'iﬂggﬁo‘geﬁtlgﬁl% the ﬁlées Wgﬁ a“’Pﬁg@e ﬁé"@ﬁg I’bn ROt spread
within the breast, beyond the breast, to the |ynph
nodsge ideThe dancarhas spead 119 whdnepartpafiﬂls bo«ﬂy tnimt bﬁdythe bones,

lungg glré(er I%IE\ r Se\é’:ﬁ'gg 6‘{}%5 el{eﬁs Rreq ]é%%}@e rSlﬁl{} é'l énph 2L inside the

neckanGe klfe collamenémy never becone i nvasive cancers. (DC'S
| s soneti nmes cal | ed intraductal carcinoma.) LCIS

ar car h means t.hat a

el il et hapera g sy Dl cog: parase, DU ety serious,
agePbsRRUGR diEheast Sanbt TH@B&hQ%@qobl@r&l@m@%& Saril B&E may be ridges,

cancer at this noninvasive stage, it is a warning sign
welts, of hivesas 81 brgask opthegkineinayjoel wrinkded. Vids semetimes mfBgnosed as a
Bhrres found when a biopsy is done for another

unusual change that is found on a manmmogram
Pat| ents with LCIS have a 25 percent chance of
dev&t@mmgBmaeta@tnccta Reeurrdnt dispash aneabs thatthe ganden Qa& ¢pane back

nex lcificatipns .are ver
et Bt CRAerY ARG A b Efg BRI I JE PRutonisayes or the
che@f(tle ¢RBIWANAGA in hReYedpt sfaheBsdyby r apl dI y d| vi di ng

cells. Wien they are clustered in one area of the

bre St hIS cou d y sign of breast cancer
reat %Sﬁf”ﬁé‘l ﬁ@ﬁmeast cancers found by

rranmgy bpdayt ApELabeifg fdiind Sitevay @firly‘ri:zm‘céxfs &nowh ias Bfeastrtancer in situ

The ot her hal f appear as | unps. %osi s Qur
or nYNiYIBIXE Cance tviet &f these @@C% et ﬁOHm& raReRqesRPhy; Thessgry early

| reast ¢ Bfeastl A lud

e o O e PR S Df Bheps B AL nclude
thefolémsihgcancer genes BRCAl and BRCA2. Alternatively, or

in addition, the diagnosis may be carried out by

det S

antlﬁ%?@cg{lﬂc Mggém%&r e f{’r‘r/g%th noSvrw‘t:R%{El ?@ggﬁggﬁeﬁﬁ refound only in

the Bimérgsdf acailk dncmﬁyhednmst Sthe abnampal oelés hawe notr spreafl autwde the duct.

Thefy llxalve not gpread within the breast, beyond the breast, to the lymph nodes under the arm,

snnlp?e 1n?en?1

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 is sometimes called intraductal carcinoma.)

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

either breast during the next 25 years.
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Surgery, radi ation therapy, chenotherapy, high-dose

chenot her apy, hornonal therapy and i munot her apy.
woNmowoxtpssgl y, any of the treatnent nethods desam/$Ew08/000294

here may be conbined with any one or nore of the

precedi ng known therapies. |rt&ddition, any one or

nore of the foll ow ng general therapies known to be

ef f Rtdovcitieatidns aad {f@?ﬂsmﬁﬂ spdck ¥ @lidieR tRit cBRNBETeItBY can be seen

be used. Nonspecific 1 munonodul ating Agents )
on NsrspBedraine Therarn dermsd bt piglyjeiding cele Whersthanewslustered in one

th {i a I, ndi . J:
arc e it Eo ok B sy B e AT Uonchl R T8y pelff he breas
carfeels!fourd sl BamaR gfpho appday as clafonHE misrocdicifisations! Eesettler half

producti on of cytokines and i nmunogl obulins. Two
apRHAJEEPF- ¢ i rmunonodul ati ng agents used in cancer

treatment are bacillus Calnette-Guerin (BCG and

| evawagmolie. The anti-VHZ agents described here may be

used in conjunction wth any. of such nonspecific

| B SHBBRSHE P R be PdngRonBE e WHB AEX kiR etiod of
dia?q St ROdIngS:, in%md?(g A8Sind B mdtdi®hs TR oSHGHE 8he known

ubstances can be produced 1nh the | aboratory for use

breast camuec genes BREAEand BREZSe Adtebrtively cw inrdditbn.dhe diaphasts may be

hi ol oqi cal r.es nodi f.i er BR They. al.t.er ~t he
carird bR iR PRERR SREesahy BT a Ly Hd Bl fi ghfiboay.
cancer cells to boost, direct, or restore the body's
abi lrdmymérmw fi ght the di sease. BRMs include
interferons, inter]eukins, colony-sti.-nulating factors .
ronBapSh R B EE s SRRNES AR Bhd MR B ¥ Htollowing:
Su@g8NtRliARethdrind chehehsmyy teghiead chemeheiagnidr@onlithdtapy and

~any of such biological response nodifiers. Interferons .
immpderapie Accardinglraay ofrijedreainygis geghfods described here may be combined

with %{‘-g ro;@ bPmsre! (ﬁ{tﬁé’ 61%5%‘11§iﬂm th}aﬂhﬁg..flﬁ fa 'tilaﬁ,tﬁxg 8%y more of the
Interferon gamma; " interferon alpha is the typé nost

follomdied genesad therapiesdmoem to be affeeive forl tntaemémronaledation of cancer may
i prove the way a cancer patient's immune system acts

beggﬁinst cancer cells. In addition, interferons may act
directly on cancer cells by slowng their growh or

pr oNekspagifit keinincnydlappetdentsnt o cel ls with nore
i.nt er f erons

norml behavi or. So also stinmulate ..

NK DEnseecitie imgpingmod ating de<sitiig St s bt s mufpte O indirectly
augnhe tHe iﬁﬂﬁn@_’%ﬁenﬂﬂbﬁ@ﬁﬁﬁ&% abei§ tak @ keyl HmaR sysdicells and cause

agents described here may be used in conjunction with
secandarp fesposshs suphas firgreased 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.

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

include interferons, interleukins, colony-stimulating factors, monoclonal antibodies, and
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Interleukins (IL) Like interferons, interleukins are
cytokines that occur naturally in the body. Mny
wa wowoi2esski ns have been identified; interl eukiRCIZEA008/®0294
or al desl eukin) has been the nost widely studied in
cancer treatment. IL-2 stinul4tes the growth and
activity of many imune cells, such as | ynphocytes,
vackii@l. THRAnASBLY QY et S BGRFib&PhdrS may B ud&H in-c¥hiin8@SWith any of such
descri bed here may be used in conjunction wth any of
biokgidal raspensk exdlifiess. Col ony- Sti nul ati ng Factors ( CSFs)
Col ony-stinulating factors (CSFs) (sonetines called
henphopRbRt HENGT OW h factors) usually do not directly
affect” tunor cells; rather, they encourage bone marrow
st ehhere presthres natj e thipesan dntaré"qrens;pmtmf@omﬁ)b@, iptesfeepn beta, and

O e

source of all blood cells. GCSF (filgrastim and )
G+ I8 oy q@@nampeive the wapna tanserpatignt hiemunelse ptemfacigigamst cancer

o BOBATE B TR R

pro@o$ifg Sdindtvalopmeh€inty Us olithanore fnosth&lrbet@tibis Sbine interferons may also
_preparation for stemcell or bone marrow transpl ants;
stingglgie At selise 1 a§lle #nd masraphages: brosHug s imgTung systen s gpticancer
ﬁn%m%As and reduce the need for red bl ood cel
ransfusions in patients receiving chenotherapy; and
Oprel vekin can reduce_the need for platelet . .
t r ahkg ai- YK gaenisalescsibed hetscranhawsed Heeriy pstigpyithasy of such
huémggﬂgﬂiz_agenps described here may be used in
conjunction with any of such col ony-stinulating
factors. Monocl onal Antibodies (MOABs) Herceptin is
usetrrarburinsglL) met ast ati ¢ breast cancer in patients

W thtu i
o RSB EGEDS: By B . Mary
inte¢lznki@k hhvenees idendfiad;énted edss—2affbuhbdsal déslddkR) ps bdem the most

.particul ar enbodi nent he t hods of treatnent .
widg s_%vffls%al WO twayn%_slbgé SIS At PRI of many immune
cell%edsmcﬂ'a§Ifn%Ho@ﬂe%fth@@£ﬁ dddao7 camdet bady, for exanpl e,

rcepti'n, to the individual concerned. The anti-VHZ
agents descrj bed here, be used in.conjunction wth
any b ot Uh 2k Bis 5Feibed Rt seat, Reuserli ST ig &/ith dny of such
intddefkigbneu (erbB-2) gene product is a 185-kDA
transnmenbrane receptor tyrosine
Colony-Stimulating Factors (CSFs)
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 blood cells.

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

Oprelvekin can reduce the need for platelet transfusions in patients receiving chemotherapy.
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ki nase that belongs to the famly of receptors for

epidermal growth factor. It is described in sone
wolmbsologsn Reese, D. M, et al., Stem Cells, HgT/9G2908/000294

(1997) which is incorporated herein by reference.

Recently, enornous attention ¥as been given to the

i nportance of HER-2/neu in breast cancer. HER-2/neu is

OVGT%B{tﬁW&C’agths%Qsé’rﬁ)éa AbreHAPEL REE AP Eorf@REBA Svifh iy of such

t he i ncreased expressi on has been associated w th poor
colpmosfimoglagng fikbwrsli scovery of this has led to the

devel opnent of HERCEPTIN, an antibody to HER- 2/ neu,

“h'ﬁﬁmb&bhﬁ§&%baﬁ§sgﬁ’HBEpund to | engthen rem ssion

time 1n netastatic east” cancer. HER-2/neu is a
c eI He@gptirms elsercie@etpﬂabmetahtatlc breastsances igpasignts witlytanoss thet produce

ears | ock
B A e SR
tunfoRd b@dﬁwﬂdxa&ﬁ@nwnﬁmfmm@; Imrpafﬂiiataaleﬁmadmtg; théenethods of
breast cancer. Overexpression of HER-2/ neu has al

tregiment deseried ihareanmobe visd o Fombigationwith administragqs of ?‘&“ -Her2
amfb%e§ &hSex ‘ﬁ{b@é’%éégﬁh t%%&f?x'&ﬁndxﬁ@l:én‘é@ﬁ%dcancer s,

ancrea IC cancer rostate cancers, colorectal

cancers and non- snall-cell | ung cancers. The other
cantlks anta¥bldcaggnisdlesfrbrd bt rmagidreaissd Sheapunatinn yvithagy of such

|y treatable with HERCEPTIN. Accordingly,
nmﬁ&ﬁmﬁ@%ﬁﬂ%ﬂﬁ%f di agnosi s may be conbi ned with

detecti on of overexpression of Her2 in an individual.
Li kE¢fX%Meu t he nethods of treatnent described here may

: ECJT%EER%QI BitZB gs Ieﬁ;rodllfclf REPIISKDR tﬂﬂsdl&qbt\éhg Wakptor tyrosine

Ititonto Cre g activity, anmountor
kinesephzasb@kmgs af thMﬂZmly/‘éf tebeta® mre?ppfeumalcgowtfcfamr raisidescribed in

A T A T T AT S

ref@n@n anti- VHZ anti body together w th an anti-Her2
anti body. In some enbodi ments, the anti-Her2 antibody

conprises Herceptin. SCREENI NG FOR ANTI - VHZ A
| doRESeny Y ROTRRIENo BAsDeemgiR & e gﬁwwsm rg/neu in breast

carlt RGRD ALSis, dv@r&?fe‘éée@lq}l 20308054 ﬂurrfﬂ?nl HRE4 EcBRYnBhe increased
used to specifically inhibit VHZ for use as anti-VHZ

exm@smnéxas beentdsercefiat withlipser pegnogiZT kmdlagwmmfstharms led to the

o TR BT BRIP4 0 8l uma

lenSthE LGk B tiMe iR fletadGitiBBebabaah &R, HEROnESs dQWIl-surface receptor that
regul ation, of binding or other VHZ activit

trapsHBS OV sgg-n@{ﬁ tg @eaceéldm@uﬁd{%%%ggﬂé\l apears t%)/ blo\{:\ﬁ these signals
the%%%géa%%#b@%fggéﬁoﬁfémtﬁﬁ%'f Q815 ARMPS b HAES ¢l Y HERD ineu

positive breast cancer.

Overexpression of HER-2/neu has also been found in a portion of ovarian cancers,
gastric cancers, endometrial cancers, salivary cancers, pancreatic cancers, prostate cancers,
colorectal cancers, and non-small-cell lung 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

include administration of Herceptin to an individual, in addition to decreasing activity, amount
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conmpound may be used in the nmethods and conpositions

descri bed here for treating or preventing cancer,
wonnd/ionudsar |y breast cancer. VHZ may t her ef or eedyesczoash0294

to assess the binding of small nol ecul e substrates and

ligands in, for exanple, celld, cell-free

preparations, chemcal libraries, and natural product

or dUp¥dsbibR f VHIE SPe HARTECFrSAdER EothbRRIGISo MY Z BRI RAL 4iBbr VHZ

substrates and ligands or may be structural or '
polf peptide.angdtheri with arcanti-Bewd adtbodyaVealsa provideur gogttination of an anti-

Vil e e bet TTEBR ey il SR by o ami e

antfbd@y esmpmbds Herédptihuence the expression of VHZ, in
particular in breast cells. In general, the assays for

agoni sts_and onists rely on determning the
Sc ]‘EQFFBP%\%%Q?%GWS%UI es on one or nore
activities of VHZ ~An assay may, invol ve assaying VHZ
act(‘(‘if?’t’@”’igrf/lf'%é’lodf‘@’é‘gﬁczgoﬁfma“ PEHYYES nol ecul e, and
opt Aﬁﬁghﬁiyts,l il pahRuAPSERTENAEclIBEmER BEl L alt8 spRifRGUY Sahibit VHZ for
or in the presence of a nolecule known to inhibit or
usezsanraMZ agatiz activity. We have denonstrated that
expression of VHZ is increased in breast cancer cells;

accrah&gFore dsOBLd VHZ0 WK s&dRH 811 bl 8@Ye VeIZaRRibAYRdas well as
to treat breast cancer and ot her cancers. Therefore,

assiyts fossaiemingios these. fAntaovistp Mdé nzaycbedreragaed by ddiecting modulation,
tinulate £ _exfar.ession an act i vi of .V
sucfie B e iencn Coienee PURBE SAZREH VY plreg iyl 2 compound

n.
capdBle®f dbwnag@Natsigsh@tbréssioagamositor acevisMpHB et peptide. Such a
t herapeuti c and prophyl actic purposes for any known
cormppad imay; bg lﬁ@d- inj thg mathodygnd Lompes g@deg@pbed here for treating or
y - | atd on: ' e any negative effect on
pref]%glwgé:%rgc\% urlcglg{l%éﬁg‘%tgg%‘éég' this may be total or
partial. Thus, where binding is being detecte

t ed,

can¥Hdanay therefersiessed @rassesapheflinding of wpalbmalgcule substrates and
. Ui . o L e biodi.
i F | P52 0L PR 5L 8 PSSl rocc
mix@aies Vitleyd subshratey edl lisantihmay be daed] subsiiates ahe ligands bemay be

| east 10%. such. as. at_ | t 209% | east 30% . at
SR or o0 ioB TBReS S50 ouEan S Cetvi Biorqeglade Hropolosy
1(2?.3}15%@1'3% ﬁla;@% RbthRARE, sPRMROhaiTBE BorfRERANE Qitehgfy%&gfsﬂghich

_ ever activity) in the absence of
influemui thiaexpressioacd VE1Z, Th psrticalac anttearelsnol ecul e
suitable for use as an antagonist is one which is

gg??{%e&egﬁ, _Itﬁégs;s!?sr}gr %n%%(yﬁrgoin@agﬁ)ﬁﬁts%@@n%té?ﬁljrﬁﬁ fHle effect of

rm"conpound” refers to a chemca .
candalappouoktcflasonoml drymore @ativiiiegofoY HEy Anhesy seay)invaue issaging VHZ

act%}tgitiélflﬁ%r%hgeg%‘é{ q%ggﬂdg%%ﬁ?ég% I%Bd ﬁgﬁ‘g’%@#’g’} %%L#)Sedﬁe of the candidate
mof¥hled&t inMRdreédneeb i MoRGuANOWRLE irihdhib 0iS4iiNa@ e VHZ activity.
bacteria, plants, fungi, or aninal (particularly

g}ie | Ia%g%ieﬁ%g;ll%%ﬁﬂ%réhgtlei}s)l%gsslén 8{ Vle—{\2e1r51 ircreased inhaedst 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,

in particular, breast cancer.
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The conpound may be an anti body. Exanples of potentia
ant agoni sts of VHZ include anti bodies, snal
wombgenzbsss, nucl eoti des and their anal ogues, irE/3GH0ORI00294
purines and purine anal ogues, oligonucleotides or
proteins which are closely rél2ated to a bi nding
partner of VHZ, e.g., a fragnent of the binding
pargp @fi@wﬁfre%l'lﬁiioh” Wél 1ﬁéwclleez§1y%g§tli‘vekéffé@t éPthe m)@hé(}'@lr being studied;
pol ypepti de do not elicit a response, so that the
thissoay bé¢ toyal@t partiel. b prépt(q blading 1&pbq;n@mtg@ed eprdidate antagonists are

cap‘gs‘glp é)z gmgbztuﬁg;m etm(qﬁjag{e 1 d)?‘lsl%nn?ﬁ: <Hin R% ?eer? k{%] entities. The down-

regﬁl‘aﬁ@@ Bf biglditk {(or dayWthet as6viBH Iatlﬂgvdﬂl Hy ths c&tﬁi@ddﬂé miotécule may be at
denti fying agoni sts, antagonists, |igands, rece

least 168 A At Kol i0b at e 07h At et 4654 Hp BRT S9e 2gjeast 60%, at last
R e L
abspadeytfelnd ¢atdidatehmolaculeclinij mcamthdael tholexype elsisaibtﬁgfoa uddig an

pol ypeptide;. or (c) .an.anti.bo gV ti
an e S S AR 10 R B bAREE e SBir vy
screening kit may conprise any one or nore of the

conphnenhscaapslad” refersac beherhieg), coaqr)oﬂ‘iﬁd; Gratdrelly beduoting or
The, s¢reeni ng klt,qay op tlonaII§: I.se .instructions
lﬂ% lg

synhspisedlesuchas 8 diflpgjcalimactomgieg DY PGPk L ROgPEPUde, of

orgafil %ml&:u@éc) &%ee‘ﬁrhﬁgnééé%r(ﬁff Blofsiié Hla?érlaiﬁ‘i‘:lcﬁ 'd§ b&dtéria, plants, fungi,
acid |evel . Such kits may conprise a priner for

or Emmphll (partiatliady nuﬁnrvﬂzan) o¢llseor piasues.afr cpen areingrgapic element or molecule.
i ficatiqn. mer or primers nmay be chosen
Thg {’%W? é‘H§ Y] eaellillaé1 lgg uence, for exanple a portion of
the VHZ sequence. Methods of identifying priner
seqbizamm@es eﬁ;mtemilal arkagomrsty cvf YHZ izglede antitodihs sgiallimegcules,

. be .able t n su with.e
udfEEE 1 ey B bSuIRR oS o Blofsp WD Steotdes o
pro®fRy WEish ARk clgselydeRtdd t@%cbuhding Partne€ 6£ VRN t.¢., Badihdn® of the binding
may al so optionally conprise instructions for use,

partrgt.ios saell med¢cytes retichobiaf teidsi \ghZ pplypentiledait do perglisifaggsponse, so
tha{ 8 %LtYw QfRfe gtﬁgﬁetptt ge '1@@?6@1?&{%1 W.th VHZ may be based

pon st uctur é nol ecul ar shapes of a
VHZ pol ypeptide. One neans for determ ning which sites
i nt &raetngKith specific other proteins is a physicm

ztr ' ?%&EETIQE%%E%#?WCh§ rgemrtgt oYX oﬁﬁlyc%cﬁ{n%&’ géed into a

I 'mensi ona nlq These
scregpmirgggice as to which am no acid residues form
nnlecular contact regions. For a detailed description

B u%(lj&lt e§cree§ n\%qﬁttn 1§ gl%éfklgg)g g{eghﬂf‘%é %nis&? gntagorgsts, 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

recombinant cell expressing a VHZ polypeptide; or (c) an antibody to VHZ polypeptide. The
screening kit may comprise a library. The screening kit may comprise any one or more of the

components needed for screening, as described below. The screening kit may optionally

comprise instructions for use.

Screening kits may also be provided which are capable of detecting VHZ expression at
the nucleic acid level. Such kits may comprise a primer for amplification of VHZ, or a pair of

primers for amplification. The primer or primers may be chosen from any suitable sequence,
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Protein Crystall ography, Academ c Press, New YorKk.

Pol ypepti de Bi ndi ng Assays Mdul ators and ant agoni sts
waoofood/bidossct i vity or expression may be identi firmch/dy2008100294

means known in the art. In their sinplest form the

assays may sinply conprise thé steps of mixing a

candi date conpound with a solution containing a VHZ

r

for%?_éﬁ%@ R )}Jogt?t%r% tﬁ?;’mzﬁsee'a}ln&xcte u@gthggﬁéﬁggﬁpﬁgﬁ% |%Jri‘fﬁetrEéecﬁfences are well
kncevat invthé yn,ca‘ndttheskﬂled persont willsbesibbrtdalesign Eun’rtmenm math ease. The kits

nol ecul es their binding.to.V
may FORR LB IR PO PHOIEE VTG TS B AST POR2s inf Chent. The
kitdhyhlsy 8ptidtafl§ ebprili@styd@endforassay for identifying
substances that bind to a VHZ pol ypepti de descri bed
hﬁng |nvzlves contacting the VHZ pol ypeptide, which is
#iamab D4S18M a solid support, with a non-i nmobilised

Cc anplhitiHad st f&ﬁﬁ&dé’t@k@ﬁﬁblﬁhd@ gikelyab benbrNe imératovith®HZ may be
extent the ypeptide of interest and candi date

based, bpemasitistusalrtudi @5 hmmekﬁ@lpr shapese?iriaY Héadiojypeptide. One means for
d.
detgr%lelng 6’% &:H%g Hrggrggt Wiy s&%ﬂgz{gsmcg é)%(bt?rglg tlsaapﬁq)xsnﬁl Mture

ou
detﬁ@rﬁnatimipb igl, DS e crylstdldgraptly g tvod-dinkesoublsN MR echoqidseThese will
pol ypepti de .can be translent rev bl e or

pr%@mﬁrﬁéﬁ?@ astip vhichhamping @gidag dessdarm ; %@13158?%%5?%1%8 Fora

det’éﬂetd eBcriffionr E?otm 'sﬁhcthlsal h&&‘ﬁﬁm&tﬂﬁf‘ sdel€. gK@lerﬁieH%nﬁ 9bhnson (1976)
inding to control polypeptides (e.g., polypeptid

Prdtein\iny st@llagpapipe Aicadeshiv Ediss, N,@né@rk growt h or
progression). The Kd val ue of the substance nay be 2

f0|ﬁogﬁ%§3%s lﬁgﬁﬂﬁg value for binding to contro

pol yp as a Kd value 100 fold less or a Kd
100Moﬂolatbr$ eybantagonistsheft VS acthyihdenypressiom may datideptified by any

t.| n an exanpl e assay nethod, the VHZ
me%}ﬂ%%@’ét g% ?{%y be i nmobi | i sed on beads such as
agarose beads. Typically this may be achi eved by
ex pinethsir nignptlést forkiZ theolsyqye ymaymaky campsFe thesteps opmatiag A candidate

comstRRy ik Sl Epyhing &I pPEa 2 fufch binbEie Riftng

actﬁ‘/ R VHY, H@lgg@ptﬂk i ehhiRfige, aga ”c@n&? atEaMe altbitytdT tl&’d’lﬂlxture to a
nson, Cene 67(10):3 1-40 As a contro

Stalkﬂaﬁﬂlng of the candidate substance, which is not a
GST-fusion protein, to an inmobilised pol ypepti de may

be ggliRbRe tholdtulel thatead&RifiRl by eiMbIAdIRG Ity WeIH, iiflén assay which
The bi nding of the candidate substance to the

deteqimbipdingdstivegrV 136 layeg thstrugpsiveaioleqidsa be det er mi ned.

This type of assay is known in the art as a GST
One type of assay for identifying substances that bind to a VHZ polypeptide described

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

non-immobilised.

The binding of the substance to the VHZ polypeptide can be transient, reversible or
permanent. The substance may bind to the polypeptide with a Kd value which is lower than

the Kd value for binding to control polypeptides (e.g., polypeptides known to not be involved
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pul | down assay. Again, the candi date substance may be
i mobi | i sed and the VHZ pol ypepti de non-i mobi li sed.

wd 1009/622888s0 possi ble to performthis type of aIa8G2008/000294
using different affinity purification systens for
i mobi | i sing one of the conpdrents, for exanple N -NTA
agarose and hi sti di netagged conponents. Binding of the

in RARLHREAVNAR pt&lréIRns AMIKIR SuSHbHE 3MsBnEEMhah e 2 fold less than the
determ ned by a variety of nethods well-known in the

Kdaatue feobinding tptantrol helypentidesnsudi 45 skd velvay 66 &id lesapr pEd 1000
bel.ed it h.for I a radioactive |abel, an
fOIClle geﬁ 8 tl{aﬁdgorgbrm(fa%\n g’ﬁggﬁ%ﬁ%’r‘@ P%’B%@/ﬂd%b nj ugat e) .
Al ternatively, binding nmay be determ ned by -
i mimeol axginpld asskst methpdrthe ¥EhpojypeptidEoray dramplodiliseéhen beads such

as dganoB ot Y s S AR Gy e apoEne g e VHIE pllh Rptide as o
GSTORsibAPRIE h 8 Babt&GRTPEREHL highdr leDbart 66 CHIIAHRS af@purdfy§ the GST-

be used. Candi date substances_ are télgi cally added to. a
VHZ fusion peateiadtomaeiuge celf extrasth upingeglutatheonsragriose beads ¢hmigh and

oA AP A7 oL L e i
not G ST -fusietCprotsn, fi aimird@0biliseBEy paptide malytbe dkrtmined amthe absence of
e ARESRI e oy gl be Flon el by Ser el g,
polﬁﬁ@rpﬁi\?e {2y ShROl Y RERIiIHRL. Phidppe (ﬁ%séﬁgqykﬁd\i/rpﬂx t|ﬁ£ a3y a CTSIT

Ity consequential on such binding or release.Ce
pul Beswchsgays AgainAthe ehndidate eubstamsaunayriyy immopilised e the VHZ
1bi n(%I.i nﬁ of a ﬁ ndj dat e conmpound wherei n adherence to
polypeptids AP iBRIOPHISE. t he VHZ pol ypepti de is detected by
means of a | abel directly or indirectly associ ated
Wi t I ig #eo pessilcdatperfounplds typeof assay asingdiffeyent mlfanityi myification

conpetition with a bel ed co titor., Further, these, . ...
sysRREipE gD §ae O et P FOTHE I G AR EP eV el AR histidine-
taghdd GnfcdaBRk. generated by binding to the VHZ

pol ypepti de, using detection systens appropriate to

the_cells bearing the | ypepti de t thei urface .
| BETs o 1t PEReryE 16 HRERiE Shafing® Y bg BRTRRER by a varicty

of REBSENWEI1-Rfo®n kNB¥AraBG HxainpRN thetddg-iBin{ilise@ Qomponent may be
activation by the agoni st by the presence of the

labelad (vidla fas esampleunthdicacyssiebelesh epitope Fagror matehameantibody

co Slgéa?e%g.éﬁgrgg\?ﬁ)g :ﬁ)? %?régu%ﬂfll%‘ hfg’ gg’t{axferrglﬁ% fé}?}rrt{érg;uﬁlpglrcglk&@égsﬁ ?echniques.

For @Ry, RtadobA niiRiueceintts Wefie@ssotd aadlthdblat probéd with an
ounds. Such cells, either in viable or fixed form

antﬁ;gg)rl) that detecss thsmoarimmepbilised icg@pﬁ%rﬁméﬁ techniques may also be used.

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

used is typically from 100 to 500 wg/ml, such as from 200 to 300 pug/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.
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assays. See also Parce et al. (1989) Science

246: 243-247; and OmM cki et al. (1990) Proc. Nat'l
wOorzmel022884 . USA 87; 4007-401 1, which descri be BEmSG1008/@0294

nmet hods to detect cellular responses. Conpetitive

assays are particularly useffl5, where the cells

expressing the library of conpounds are contacted or

incg@l@gggdv)q'sg{,}sa | abel | ed anti body known to bind to a
VHZ polllgpepti e, such as 125l -antibody, and a test

sanplcell bazed assaymaasispliates binshpmefricapdisite onpeupg wherein

af finjty tg.the.bindi S AP i j red.
w0l BB i SOPER S BeePEL PRyt o
indiyedflypebocpaed with tier @ntiidar conipanad edintaq assigdswlvihg competition with a
degree of binding. The anmount of test sanple bound is
lab?l?ﬂgé‘?@@tﬁorpr oportional to the ampunt of |abell ed
anti body binding to the VHZ pol ypepti de. Any one of

NUNEIreies, thesehBdaisl Gy ¢an wihethesthe cialidap asrapeundatsults in asignal
free binding partners to assess the degree of binding.
genyratesl bychindiagitohesYidp pelyperiidey piiadigtyetionsysigms gppropriate to the cells
LAN £ I in th
e
preseaing of 4 kigavn agonidt ahd theeéfett aneathivativeshy thh egasstdysherprgsence of the

i@vol ve exggsi rh% a %andi date nolecule to a cell, such
candidate qompound sbServediy assayi ng expressi on of VHZ by

any suitable neans. Ml ecul es which down-regul ate the
ex pAsstheronethbd Y réanirpUimpassdsy il ivey eukaryapt ioo pedkhyyotic host cells

chosen for fyrther study, B and d drugs to . .
whlagm- ikl frapsdonpes ‘@&fbfeéé@%‘ﬁm @ﬁ&fﬂgﬁﬁﬂgsgmess@g a library of

conMRth#d 1SYic R BRIsO¥Br §PvibbIRRE fiREd IR B4H bdis8a $ér EAMAGRIbinding-
CDNA encodi ng VHZ protein and anti bodies to the

par{mengssityss SemslsaParoe bisn/ud 889t Srien it gif & 248 g O wiski ef al. (1990)
Progflgegtﬁtd%q% ngcgf Usgge?g t4é)ﬁg,d\g€i8§ g?%%ﬁg g%s:néﬁﬁzgtrﬁ] %?ds to detect cellular
res

espoh8éPl e, an ELI SA may be constructed for neasuring
secreted or cell associated |evels of VHZ pol ypepti de

ﬁlt ﬂg‘&ggtﬂ?}%lﬁ%sr%’lﬁ a%rjpgﬂgﬁ%{l%é g’;l??gﬁll[l,h‘?’ netrj% Odciﬁgss ﬁg%%s‘?é{ngqgea figrary of

conhoRRQY Bt ca8aBks oHcGhatemyith AlMBRIIEd SitidAPRAGEN tdBind to a VHZ
production of. VHZ protein (also called ant agoni st or

polyppptife such as 3 cantibedyy pnd p ¢t samnlasioh asasrpdifate sempeindswhose
. Qr ti . . r . sf t4 '
binlog SRS b AR nIRLEAFR vefiesAERHHE, TROARY A A lbelled
bindiag @i&lﬁnérg f(d&h@UHZ]@ﬂjé{beF:tidé Sre@hefrﬁe&bagmﬂits tassessythe dedree/of binding.
i nvol ve detecting modul ati on of an ctivity of .
The #nQuHE oOp e By o I ETSELY R el i W 2gRpBLN Rt antibody
bingi'ﬂg W el Pz %folypeptide.

Any one of numerous techniques can be used to separate bound from free binding
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

expression of VHZ in such assays may be optionally chosen for further study, and used as
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activity in the absence, of a candi date nol ecul e.

Assays whi ch detect specific biological activities of
woviddy/ougsh as phosphatase activity, may be usatT/Sdp08/000294

assays typically involve contacting a candi date

nol ecule (e.g., in the formd6 a library) with VHZ

whether in the formof a polypeptide, a nucleic acid

Q r I

drugglﬁ)rcgie&t;}xgr %nﬁteoﬁh ngeggﬁ% |S%g}6§p ar%/g%suggﬂﬂ&/ eﬁrployed to treat or
preean bradsttaaneavdul at or. The reIevant activity of VHZ

(such as phosphatase activity, as described bel ow) may

RhE8king QrEO0RR 2k HRBHERE 1J BE pRIGREAGE aRD befied to

can ate nodul a as any etrfect. osp ata e assays

conﬁg&rekasmw forndetdeengtie edifedt affadldekbsampdamds om thélpreducéibn of VHZ

2004), Int J h Cell BLol. 36 1542- d .
Aobpraiemin C(eﬁag‘c gl oin RIS ﬁgé ?@rsglrﬁtﬂg Eygptasuring
secr7eﬁad &%@h 28K 16RIPS 1 VAZ FDRDEPIE dsiiy ABhdcldnal £fd pbiclonal

de- phosphoryl ate a suitable substrate such as
antlrbodures by pardayd metwdp kavwen inthe ag, oid T@tspreptbﬁ dessl to discover agents

B PDORBS RTINS ST BB SR B o

agoffst,abspeaieRly firomn Siandiydabepiadd|calloor tase@lest $randard methods for
appropriate activity detected to detect nodul ati on of

congpgtingescregning agsays pervadl undsrtqodiip s Bh of a candi date
nodul at or and/ or antagoni st of VHZ. Pronoter binding
assaymidy Asgighect candi date nodul ators which bind to

and/ or affect the transcription or, expression of
mayAsREDOistes s B duletRtiOTRIAE RStV BiceIPsinialye Ofieftinggmodulation of

any%{&ﬂ%i}p ﬂf 7 &b fesecﬁcgdé( tloﬂﬁlly ﬁ)gkﬁﬁkffé'ktfl QbtetRsm of%&ﬁilitﬁ)n of

scréenln proce ures ar nown 1n the art,
actigitg irathe absenceod aphwdides oraldvate. i n, Handbook of Drug
Screeni ng, edited by Ramakri shna Seet hal a, Prabhavat hi

B. 8‘5%9%%@%% éi)gl%g%bemﬁ@%o\f 1l§al aw‘vlﬂ%teﬁ{z% 1 ﬁ(lésﬁgmase

screen ods descr
actlmiy raapbeoysed NThd assayasyayaly 1at/dilheugha¢thg)a crzm@adhle molecule (e.g., in

the %onf Ifgaelrllggrag wg\rf]lg . r eggﬁtrpielfgmhvla avpé %Xlﬁﬁ,gaer?u% eic Iac}/id encoding
the ?@H’?bﬂﬁfceor‘@ée@lc H}gﬁnellen ektFacY i dr ofheR BREYRI cofiffridife &¥ROSRR a
candi dafe nol ecul e, optionally in the presence

candidattthedulaonjbe esicwnt suviity af V&4 Gecloas Blmphamﬁelaﬁlelﬁ/, as described
bel%\gilgﬁgé flgte%tsc}' 3% Sgéi)g{sg i eggar %bspregs%pf oy é? F%‘n%la/at? m3dulator has any

effeeandi dat e nol ecul es (for exanple, an arrayed library).
In vivo assays nay be enployed Therefore the VHZ

i,de ma co ed jn a c
ot RGP tbRaryys SR ROTR BT by e B rnRbinEd: lgpposs
Biodhdif: el asolh 86(8):2540- 5 8@ A1drR0 eXA(BER) HBioRShéla S0, 1213@14) 35768-
above. Were an extract is _enployed, it may conprise a

74. Syelo pisagrdompsise pspaying thegatlify|of HZ to de-phosphorylate a suitable substrate

such as p-nitrophenyl 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
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
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extract, nethods of preparation of which are well

known in the art. It will be appreciated that any
woemoponesyt of a cell conprising VHZ may be enma@yssh008/000294

such as an organelle. One enbodi nent utilises a

cytoplasm c or nuclear prepardtion, e.g., conprising a

cell nucl eus which conprises VHZ as described. The

knJ\‘Alean% a8 akEfor 9W¥ dERRBEA B HONEL Sk df@'rﬁg B%b%hg, edited by
whi ch may be perneabilised or sém - perneabi |7 sed,

Ramdgtrishge Seethale,diraldmvathf Br Feanandps €00ThiNew Yoark.aN XpMI@quBekker
n assay format nmay include the follow ng:
Hﬁgyﬁgﬁﬁﬁﬁgﬁ%gﬁicrotitre plate is set up to include one
or nore cells expressing VHZ pol ypeptide in each well;
i ndTha sztmlningandhdw deseriled heteanay employ ek sivofassapn dittiengh they may

nol.ecu ved for exa e om a.librar. be ..
be GRRGGHA0, 7 Hifat TP PSRRI PRI £ i o cOprising
VHZGb it dandMBRSHb86ule. Wik SirldQRsay s,V BZUS 8kboséd@StBe BBMidd& molecule,
subdivided in to further pools and tested in the same
optipaalhein thy/presenseiof pihgr caraponsrtanpiick ap rivde 9g semitpuyified cell extract, or
purltJ’ e%g) mﬁtgfpgt\?v%n% in 95 Oog%séé %el, %&c}@%&%ﬁh sé a@; ans;g§§ Eﬁg)ﬁq)f candidate

mo}ﬁblﬁlei (Tat éxa@iple, @h al‘rﬁyaﬂlﬁhrﬁﬂy@ Nn hzﬁ)otabﬁiyam}berm’(di\@iﬂ Therefore, the
descri bed above, subtractlve rocedu qa hZ H
VH@@@/ BlidmAY PF yompHaddn 8 el | srclhpt %F@%fﬁ agpusTiygSugh cell may be a

tran#g T':ll" hicSRbeat b CF‘{I?eeré?irtQ CRPHELPHZasRle STl hovf

es I's provide conpri ses one or nDre
candldate nol ecul es capabl e of functioning as
nodhgieqin qiragt is is epployedit A EOmpie] ae“e}’rt"lﬂ?(%r?lééi‘trac" or a nuclear

extéah%?e{%dg’gf g%%%x?éfwﬁfcﬁ)aﬁ WOFIRen B th8Rke conponent s

IS renoved, or subtractedfromthe plurality
of nol ecul es. The "subtract ed" extract etc, is then

as s el be appragigted fthay any, goranqnsat e qedl compsising A may; hggmployed,
sucMé'Zax( ?fgaﬁelfeo Re %ﬁﬁ]){)ccljﬁlﬂ]%f Stfﬂfs% Q%gtggﬁglﬁcb&%ucl-gg}%ege{rgﬁon e.g.,
I MMuUNo on

etion be ¢ ted
corﬁpnslMdllfchhams IwhlrmmmlrrqimessVHZ a‘s(nllei;anw:ed TFheayiclzat prsparation may

or. nucl ear extract re froma suita
congsif One EME A, WG B> SB prBeeat iskd P s rmea oeg by

da&g&pvﬁagMggqby@mgﬁmylators such as by use of
|nnunodeplet|on Mﬁth appropriate anti bodies. If the

extract.is de Iet of a modul ator, it wll e.the

abi Thysyinaospafifis RSB e%maé@e%ywlflyd%ﬂle Tollowing: a
muﬁf@\‘%‘il%&kﬁﬂre p‘i‘at@ @srée?tctp & 1n§lﬂ§$ 6@&&‘ RO% 2N¢ é)ﬁfregﬁfgl Bi1y P88 peptide

be reqU|re to identif Yy t he nodul ators
in eacit wglbnindividual ¢andidate rabls@ultﬂe onpprieef @tnédiatehaoleclﬁes, derived for

o L 0 0BT B AR L i

meds@fddOMhetOpodisiire iged, Skemal BE subdiitBe mPIBrth@!pools and tested in the
alternatively, the "depletion" or "subtractiaon" assay

samegparer- (a4 agtvitio ffriexampledinddeiinciivify pr Fepsoyiptignabrogetivation
acnS!g%,gal%;ale\;&éib@& Biskhh&d iPHhiLad M FEARS tHeh BE aEXIP! €. 2

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

library of molecules, etc), and one or more components is removed, depleted or subtracted
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screen as described el sewhere in this docunent) as a
put ati ve nodul at or. Candi date nol ecul es subjected to
wd fveveessy and which are found to be of inter adr/sGapod®o294
i sol ated and further studied. Methods of isolation of
nmol ecul es of interest will deffend on the type of
nol ecul e enpl oyed, whether it is in the formof a
frofni tAE BluYalit) BPMORONe§ AN dateacial 84 @ et i Sthbe bQQyédeﬁ)t aétivity, by
at any one tinme, whether a batch procedure i s being
exposurie s dell eeraprising: VERN@F 8 sp@paesing theresd) asedgsestbedr ovi ded
inthe formof a library. In one enbodi nent, nore than
ONeTRA) %r@ﬁﬁﬁp@é@%ﬂnﬁmﬁ&éﬁalaﬁorﬁ GERP ﬂ?ag b%lcahthdc@aﬁeqéérmfy such
A Ilbrany of candi date nolecul es nay be generated, for
moéulatvpi & folowsral L:ytltmllaemsrlcng nluclbaraaxyactanpobemeparﬁdi &om a suitable cell.
Th 2 elc Cld Q {
% SL%S% ‘Egi}’gﬁ eg gr a tbollrls Beh‘nove Hu Vs ] yo)du atorF Sblch as by use of

im@finciRplesien &ehrﬁpble@ﬂhe&nﬁwdaemf taa bxteR 0 BRlepPNAdDT a modulator it will
antisense RNA, an antibody library etc, by nmeans known
los¢ fhetahdity kg affesaé’ﬁﬂ fUBFN @IACHY Y QUPPAISFIENS Hseries of subtractions

an%%g%e@Bﬁ Hé re?l ﬁ@&f{bl fd tlf?'é Bgﬂ%%)%%r an a%eﬁ@{ ! sing

pose toin ers O

Iibran{ and effect on the VHZ activity determ ned.
Ar r Byvitl alsarbs|apprgcigieg that thghayg edemlegiont’ et ssubtragiigie assppanay be

o 855, FERANESLA RBIRTR bk ccrn
Furtidrote, or dltebiaivylyl thee‘dpploy@d. or Byuhlracﬁ;(ma’l dssayah&chbd esed to confirm
the il AR BET 5l RUBES BY BUFB MeRRIG SxampLS: daposiive”

scrééﬁadsldege?ibe& eisewﬁefy 1rhﬁ‘1Ysed(%uHi‘éhS%§‘h§ﬁta‘t’i‘eé &Baumwrch i's
| ess than about Da, such as Iess t han about 15 kDa

ol e %g&%gleggﬁmeﬁwitag 505 BRI DI GOUG 10 be of interest may
be %bﬁfeﬁra'nﬁ ?urtﬂ@)ﬁtugﬁtﬁt I@fefhoﬁg’ L)Y RERLbAEPmoRIRL! o PRRLEHSEH depend on

orexanpl e, peptides of amno acids or fewer, for
the@qu’qﬂrmledﬂie; ermp)lomd 5V}athen¢1 isi e forsi ofja lbraynhow mimy candidate
Ntan vely or i conbi pat orni
mofiBlea i tire ot Eangiont e PrbP el OB iy flowed. et
screened for nodul ators or antagonists of VHZ. Assays
for Thﬁ-%ndhia'tevrholycdesemdﬁ be pfdyédxl:dain theeform oba &ibiags In one embOdiment,

Li brari es qf, can ecules h as . li rles
Mo I BB TR 6 e Re e BRIy R PTHR D gndidate
mol%‘éﬁl%@ﬁﬁ fhe rgeﬁéf@teé‘%ﬁ&%ﬁp% S sl I‘né‘lEélhé liBrfaby, Q%Wﬁepﬁ@’e library, a

her e. Such l'ibraries are exposed to VHZ protein, and

nudi¢ie peid dibfase.ta hbraryaxfyom@ﬁurtdﬁéswbtaﬁ vicombiratarisd lipragped Hbrary of
ant?srgrt}ﬁg én?)s}gcg?esl sgcr: gsce%nto?résr rﬁtﬁ,&ar 8 tll(segse Ih%gl ﬁéﬂ%oﬂ? S1"1|b[:a%(7i etc, by
means known in the art. Such libraries are suitable for hlgh throughput screening. Different
cells comprising VHZ may be 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 “small molecule”, we
refer to a molecule whose molecular weight may be less than about 50 kDa. In particular
embodiments, a small molecule may have a molecular weight which is less than about 30 kDa,
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
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art, as typified by phage display techniques. Such
systens, in which diverse peptide sequences are
wodiospéayssd on the surface of fil amentous bact exdrE2ees000294
(Scott and Smith (1990 supra), have proven useful for
creating libraries of antibody fragnents (and the
nucl eoti de sequences that encoding them) for the in
exa\ﬁ'lﬁlé (beﬁﬁ'éle%%tfbg RnARTa @i tEWER Fdr@Rafbles IP? C1'0fdr(5 Ahd Qélgél simple
fragnents that bind a target antigen. The nucleotid
compaudacts encoding the VH and VL regions are Ilnked to
gene fragnments which encode | eader signals that direct
t heK‘ItE&aLD& BEIH LR gcaeaﬁaoam 150ra&otg dé%@ﬁlb&ﬁnffurther detail
result the resultant ant1 body fragnents are di spl ayed
below, mhyg bs sereeed fof mpdhdatbsairantagpisigof iHbiAsadysyion¥HZ activity are
fusipns to bacteriophage coat proteins (e.g., pill or
de%ﬁﬁkégb Vi ternatively, antibody fragnents are
di spl ayed externally on | anbda phage capsids
(pha@ebmdies) An advantage of phage- based display

o) LETRIE Y Gp g ERReR s CAFT B TS Rl Pep ey Bieic acids,

ma@beéinplbyelen PRaeRefOdE FHH z!iﬁagdﬁﬁtssaﬁideiﬁh@doﬂsldbsoﬁlibyd here. Such
menber in bacterial cells. Furthernmore, since th
libraties a6 expsed &MH&@OE%@H@H@M@@% Henyopt 1he getiily Fof the protein
detbinh@{ Yy nmember is contained on a phage or phagem d
vector, sequencing, expression and subsequent genetic
nanlpulatlon is relativel stralghtformard Met hods
f or S¢lpetiondniatoeele forgsplesingsissired mewhergof dasgs Brayewars peyyn in the

art s OARLESy Bihe t@@@%@%@;&g&gtgg&aﬁ@ t’k‘ﬁ"ﬁg"é‘%ﬁ Epride sequences

arel€iupinyed oflthe (uiA0d of fHamentobiabacterdphage Scbtt bhdShith (BB supra), have
4363; ackson et al 1991) ture 5 4. |owma
proen yjeful foneregting Iwpriss; @ngbodg'c}'? agmsgls an%ﬁtetn&ﬁle@t&atequemes that

enc()a% ]tpn h) RF theNﬂtvttro &%ﬁon 2 arkpFidtion 885 el:g‘i'csﬁitlbocy fr%gments that

oom et al 1991) Nucl eic Acids Res
bm@laamgetstntlgbn (llﬁgtu}‘ledtldel smqumbs ercading 361 W} aBA ¥l trégioup ase linked to

991 4. 147 991) ., supr a;
e fiagnenis whith epepgs Sden i B RreRLo o et B Bpee of £
coldarlda¥anebuls thé Zssulff antBddySraineats are dBPRyedlon the@lirface of the
Chem , 267: 16007; Lerner et al. (1992) Science

258;
baciegipphagen smiqedly a¢ Stsicne te bacteripphageesaahBwfcinggeh pIH or pVIII).

Alt&%ﬁﬁ@élgﬁ%ﬁb fr? sda% 'd?sg}a;r gﬁ‘élﬁéﬁ?l ﬁla{rf?l;d Sd?ng&capmds

expressi on ¢ ner rarie
(php@eﬂ:to’titeu] Al advamtu@mmfagﬁ@um@ﬁ dispiaysybtams lixcthat, bévausestheypbre

blO%)(g'l(élLl %g?e%%z lsé gcrégc{ kbrap[utgl?% erésargbé ar%ﬁ@fg%{ 51%%3'8&? gigping the phage
coﬁ(?‘%giglg tRCdelddted l‘fbrary%"}emg@ ?@bg@éﬁl c%?gﬂﬁérb]f_lg%é sﬁ‘llce the nucleotide

Proc. 7 Acad. Sci U S A,
seqibrCaftha ehgodes ttml p01)(p1599® ligapyrragm@trae kewained omh ph:(gbg@ Phagemid
a; Marks et

vedgbuet Gt e B et Sishug Rt a g Sugsy
straSgifoRyvardvar i ous

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

bact eri ophage coat proteins have been descri bed.
wdrehoepssnt s of phage di spl ay approaches are alcIusG2008/000294

known, for exanple as described in W06/ 06213 and

W92/ 01047 (Medi cal Research &buncil etal.) and

W7/ 08320 (Morphosys, supra), which are incorporated
19‘9?5 %Immlwr ef&" SeRE Brétifr al i(Ve1h dehélﬁmSthe ®drR¥ler al. (1991)

technol ogi €s i nclude bacteri ophage | arrbda expressi on

supsy;Parhas, etwh|(b992brau}prb,d{mklaeamthdmtple(d99&) Jgmmunol., 22: 867; Marks et

ol g b BLE I ba8 e oReR (Rt ot TP Pliensh TAETR L toTporaced

heréihy rbfefen R tcRREl IRRH O Bkino 188 MnelesRsry btk -
erAcag ! Sci .cem t E} Nuﬂﬁag 1et aIne &50) Pr oef:(preSSlon

gengzally. ofmb@ep@&hbr@;l@ A., 87: 8095: Persson et al.
(1991) Proc. Natl. Acad. Sci. U.S. A., 88: 2432) and

ar eopk ?Hﬁﬁuuaﬂy %B@an@teb@éjﬁ)p%h@h GOIBRSIthd eROfdEsEphdpedibraries
here. These eXxpression systens nay be used to screen a

(Bird RgB.. atwhd 988X Sadirice 32 23r@r}b§m e@le aIQSBbPr@ﬁyNatll mA\qadeSci
Usokg,t%é' n§§7r9: 4 tpﬁQ@dh%éreez 58) $rooNAR! ASK] %‘SFU@A 87: 1066-1070;
Mc!iylﬂkhy’:sml gfgg{)) SUDE’ flmﬁéﬁe&t&l (mﬁl)aapﬂaymﬁtsmal (1991) supra;

i nvol ves the synthesis of pept wgs on a et of pjns or

Chisygt ef @iy @?%H@@é&?i%@@ 18- 854 (IR <) S¥pragy Various

I -
1B BSOS e AL e G
Refimaheritslofphalé Bisplay apgrobehes aiesalsdgoming & ekample@s dpseribad in

wlodSat O gl ReEBT RSS2SR Bl
(M%@sﬁaﬁg)%)”ﬁhi&ﬁ@& inBYPbMER HerGH by e fBRAke. bead with a

uni que identifier tag, such as an oligonucl eotide, so

as to faciljtate jdentif] t|on 0 .
< qtrEaNYs ladorsclochi oshidheer inhe Bie s gue fribda cxpression

sysReRd Whahafay B Redse@ iR AR S babelo H&g%ﬁﬁ&@ﬁ%@ colonies of lysogens,
¥

Anot her chémi cal synthesis method invol ves
both s prﬁe/muglyofesqrheé;(klusﬁ elgbll PR Scieaee. et 1246 hCﬁ‘thl and )<0pr0wsk1
sSu ce in.a eg.t co
G R I Rl i e B
87:H0961 Bdrssonef &Nl €199 ErdcONaL I Afud Scit OIS Ar 8&8PA3Thand are of use in the

|dent|ty of eachllbraﬁé menber is determned by its
medyods prd Cqrarositionn dessripebhere Hipse PHuCISAAY pews m eppged to screen a

lar%r:r be%?ﬁﬁfepén@ e%ersrgf?arlﬂﬁﬁﬂyoﬂlsth@@{d%%%ut 10° or even more. Other

et erm ned nol ecu ; a receptor) d reactive
scréenhrrgsyytemrrblgr for oxaplej o disdcechwinnea synthesiedfjlibrary members. One

oSBT 8 SERUSTEPS, S B, L2080 s e
WORYOP63, AlsinB8SREhEETVORIlS pRptifat@ithesNOn beadd Jiiétforms a peptide
W000/15070 and W092/ 10092; Fodor et al. (1991)

libi8eyi ienelach e&h bead an 1m(1j\y(k§iualal|rtuanygu@nbe(r,11g gggeribsd in Bep Patent No.
4,6?? ,g alanc? 4 re’le}teg mleamgi cg crlgeds X%%@/Oﬁ)&%le g\eg ﬁl?ftérﬂ%{lﬁrovement of

ypep or nucleo

the b2&d- Bﬁse_ﬁQﬁdth(fdseﬂ?v&%)w@ﬁﬂlglem(bbadlﬁfth afuﬂfqué ligentifieraf s such as an
.synthesis of the library nmenbers. In_one, .
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.

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
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met hod, RNA nol ecul es are sel ected by alternate rounds
of selection against a target |igand and PCR

waoazopd/of2pgsat i on (Tuerk and Gold ( 1990) Sci enceCIZ22008/000294
505; Ellington and Szostak (1990) Nature, 346: 818). A
similar technique may be usedlto identify DNA
sequences whi ch bind a predeterm ned human

llbltai:}aﬁéﬁlbélﬁts 'd@t@rrﬁﬁ\@& Bg it6 IPitRSRRBat®tn BRCArdyl $80)ochlisisah the array

ds Res. eaudry and Joyce (1992)
wh@mbembeg mzs-actlo@s betwm 2 pogesgnimed madirplel@@4.3) recqptory and reactive

11br§§7n1inﬁmé?r§ é)¥%lgilsg dc-'\:ét%r:rrlﬁloee&g ngegéég’%hérﬁﬁ%‘ﬁ?héf’% Hg‘n%gs {)Pthe reactive library

enera I ng

meh@é@&ﬂ thdbadis &fSpatld) Q@cﬁtlﬂﬁtm%‘»m\ﬂhbdi‘lar@ elesribed yn U.S. Patent No.
ngr se stabilised one conplexes are descri g

5,148,8biW R/ 1R ABATSE W2/ \WBESy suiops alyigBh) ovFerse. 2511 767; Dower and

0%@3%4};%9 RWdoéﬂﬁﬁ »@ng W92/ 02536. Al ternative
|

play syst are not phage-based, such as
those di sclosed in W5/ 22625 and WX05/1 1922 . |
( Af Dthersystemsefor gengseingdieriestod Palyppptides ponysieqsidegimyolve the use of

| cel%ﬁéeo g&&ﬁl%hb %cmﬁ@rgﬂg dﬁllgqn %‘rlo sgnﬁleg ?5?91%'1@)9&& AfABRRL $n one

e |1 ncor por ereln Dy rererence
mefbodpPRNAt Iﬁb]lealhle:tm’e selected by aheraste esynds of geedtionakainst a target ligand

o bk B s R R 5] S s S 5P s

(19@@{;}? bfdPe, 8hk: e§118 e GinG Rk téchﬁﬁﬁé 8§ be u@ed I%QHé?itﬂfﬁDWA &quences which

rary’, as t e termis used in this docunent, is a
bind @l predetarminedthumanttiapbesipsipn daceer (Ehleemndc%ﬂchc(b?&% Mugkeic Acids

et PO aiepit O AR B2 TEn P B A0 s

W4T/ £4843Y.¢n @ 3pairevayf id vilkb BiahdlRgn\ddE be aéd t@u@ntheswe polypeptides as
conbi natorial |ibraries of chem cal conpounds are

a methoddnr gspeeajiap lagee bbrarigy (Thesegethpdy Y{PIFE gengraliy,gomprise stabilised
polﬁﬁjfﬁé“éoﬁne;ﬁé %eé}leﬁEécS?lb@&‘ﬁlr{gl‘éf‘lnPW@is%ﬂisxSk 3985 W090/07003,

oni sts and ant agoni sts of pr ot
W@‘D]M@ﬂ(ﬁd WE&SHNS@SS 4ridPER9P /02636 rAeltelnﬁﬁlvacliSpm sggams S\thlch are not

{Lg%c?q%sg@ 61%210%%1& &g)r%g gz%fulbcf @6‘%2{;1%35%Affymax) use the

pol&gcﬁ‘ﬁ]e%% Hﬁbla‘? Dholy3eh@ded forPREclibl rdesemdodl thb %r@%&ﬁé Hocuments also
oncol ogy andanti-infective targets, anong others.

are Ancomporataé heiieireby widrengeof conbi natorial libraries, in
particular their construction and uses is provided in

Doltgmgggnﬁghigpaggggg) Journal of Conbinatori al

Chem stry, Vol 4, 235- 282. Reference is al so nade
to Emmeﬁammrartmulq@elphra@@ dficendidatp melesalsissmaeshiitably Ysyin the form of

bi
corgRiBlia TRt aed RAGVE s oo MR g PR 200

conbi natorial libraries and methods for their '
condticambinatoral Bbris'choe terinris ulsﬁdtledhlsﬂawlesemats anmollection of

68, 914
mllplE GeSissyF RE R camping v iyt Stp B ot fufils
ColBiRHLHA] WbiaFedMdhe 66 katentadsr molkculéwhichar capakle of inhibiting VHZ.
117:5588-5589, and in

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
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
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the references nentioned in those docunents. In one
enbodi nent, the conbinatorial library which is
wosmoeenssd i s one which is designed to potenti @drysG2008/000294
i ncl ude nol ecul es which interact with a conponent of
the cell to influence gene exg¥ ession. For exanple,
conbinatorial libraries against chromatin structural
corﬁ Rh&{sRE rAR¥WRE c§1?15§1§fb?1q} lllgahgé' i bﬁfléﬂbxetﬁel\‘\'@br%ﬁu@ﬂi(ﬁl and uses is
eful for this enbodi nent include conbinatori al
prolwdcdaun Dele agriaNnSDn 0990 % Heummolof G eebinenrighCheneisiry.eVel.1 No 4, 235-

o R SRR PR T o S

Cal@yET RyhvatNon. Hlﬁﬁaﬂah&&ssr efBBERLORH IS 0BRIHIRII8 BEISH € &17). Specific
conmbinatorial |ibraries, their production and use

comlpg@ptgg@l lihseries and angthasis dor thejcensarugiign are disclosed in United States

m/(' / ke
e ’&ém o qA %f%lgz’r g% l? oaﬁ%eﬁp%g{’ [Efa"ﬁ %Bﬁégﬁg ?Eys%tﬂ&ls of a Small
MoMcwhnﬁEibnﬁy Hriavdeal, wiipMoteculdh 8apat & A mc@ham. SveDl 1Vi:$588A5589, and in

of Eli Lilly (Published July, 1995); Conbinatori al
t e@f\féfﬁ%fﬁ'lyemﬁnﬁl ithaspdaclmepiie Future - MDL | nformati on

Systens discusses the role its Project Library plays

i n m&geinﬁtg)ddhm,r thé tymbinbrogial kisrafyRubich $weekeded i,0ne which is

); Solid Support Conbinatorial Chemstry in d
dessgr@éwmtyn%ﬂ#'@r lsﬁmecﬁpleﬁvlf%.wmﬁ intggghYItYR cmnpml%ﬂt Pfa‘&rﬁ?&” to
g [1-%9@

1nﬂ§@ﬁq(.reygeﬁg SII?X%F\}%F] P%reequal ¥ Q%Irgg{ %II lrllﬂgréé{ é%ﬂkdsgaﬁ'gmatm structural
prommﬁgambs s@edacdrOtheSibracesuwhich yre[ksﬂﬁeld: ﬁe'dhll'sI@mbI@émqnd aclude

coréaﬁgtﬂrlér’&?grge\%g%ng%]&o o adltﬁ%§éqno§12m\9%(el g,mhlstone acetylation or
hisfoRY BlctyAhiesh ehizl es)LGOONA HoMBicARI0 FdrakaePRMDSIA Methylation or

Li brary Design usi ng Phar rracophore Diversity Keit
dermethyladomnd C i ve Briant, Chem cal Design Ltd.
(Published July, 1995); A Database System for

Conpjy gl ‘?éfbﬁhce%)@éﬁ&%g%}ﬁﬁﬁ&ﬂ lcRBInatorialiBratles) ABRSprafettion and

Davi d Wi ni nger, Daylight Chem cal Information
useSpeltdnthosd awailalflpdiom tshhéHUJ bity.//wrowvBgtsciarg/ Seitarerfaembigheny,

nagenent Ar tect.ure ri [
il AR enbE A The Bl Br Mok B OBl MR b gnpin
Phe(ri?lldbédt}%b]l@dADJ{/ﬁéLonl)@%)L111MMﬂJllsﬁ5élf Iu\l\ﬁfl99§')©(ﬂoﬁlbﬁr&ltorlal Chemistry: A

Addr essi ng Chem cal Diversity
Stratggyofos thsy ’?utvr@r Mbi-deformptiay %mre%dlaﬂaseﬁﬁ%w& jtgByoject Library plays

in l‘%@‘gi% Iﬁ?ﬁ %ng%mgg%ﬂy MUS??SEI(% Id: | g@&? EXfbinatorial

ChﬁnmmaLemﬂaisc@wmm SARiOyiraeaticy Athan Mo St e Barry E.
o SR A AR T AT IR A cepor

Anh@@ﬂ%@tﬁ?&m%%tﬁl%H@illysﬂjﬁgctédJﬂﬁﬁ%bﬁ(de &%9%) ;Sarvajit Chakravarty, Babu J.

nmbi nat ori al Chem’ st ry and Mol ecul ar versit Cour se

Maatlnlteﬂl,eRQMm YodyiRgnalst J. Kol *s wrios éJOVAI@eQ&ubhpwbw Y, APRD);
Combma orla?bﬁem#:)?rgf) ilbra es?én %r?gni’hc' Coplh'glrev %rssty I@elth 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
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 Graphics and Theoretical Modeling, College of
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Loui sville (Published June/July, 1996); Chemcally

Cenerated Screening Libraries: Present and Future.
waMoosrebssR.  Pavi a, Sphi nx Pharnmaceuticals, A Boi/simos/000294

of Eli Lilly (Published June/July, 1996); Chem ca

Strategi es For |ntroduci ng Ca&fdbohydrate Ml ecul ar

Diversity Into The Drug Di scovery Process.. M chael J.

|

PSR TLASSEEH xS BN AG BRchle | SBY e or Computatioa
Ch@nistsi z@ffmyled i the New Sitrategigs i Dri@DiscoveGo rﬁgoOalem Yamune Connolly

NE PO O T e
Jud@g\dme‘) % ¢89BinatcrAlCRERistRAE Mdlkfcul’ﬂr Wivrkityoogimael ht the University

gani c nthesis on R&D in Bi o-Based | ndustries, John

of boulmkkr i emﬁmtlpghfémon?aﬁemolamgmﬂm%@ﬁ frhemsiryi Hniversity of
Lo&@mé E‘lgﬂb? h&f Juﬁ?ﬁﬁqgg Iﬁenﬂ@dlﬁ/ é}}e}‘ﬂté’oes@%gf? Bl¥rdties: Present

ern ne ration o
ancbh&ﬁﬁf&M&tltaleL‘Rl Pdm%h{n@ﬂmMCeMcak Aebividion ofIBI®DLj11yJ(Published

J un\?/J u% (g996@@ﬁe(?mé%%geg}éﬁsﬁg@g%qé&ﬂ%@tgf% mmlc?ﬁadrr Diversity Into
Th@BPﬁ%zgfs@o%g)fr BRRedsS MRAST 10Sb1R, ?“farn%e@lgyechﬂ(\ﬂ@éi\éb 0. t®lished

synthesi s l'ibraries contalhing a different
J urstJnlycﬂQﬂ(e Dataddaiagpaenti fot @ombmtatwals@hmlsphd‘dermjiémowskl

t t f th b -
BB 0, B PSP L, Dvion o
WatBG TR e B ripanty Pﬂlﬁtshe(ﬁﬂﬁvéiﬁlbéi‘r m%@tdnﬂ rl"h@fln\gb@ of ngh Throughput

structure carrie the identified
Orgnicynghesis opddg D ng iprBasagblndpssrigng yohnay I%gvth@ l{a)%d Mgrch, 1996).

this approach is the sequential rel ease of defined
al | getnfguef i IR RESM st Atd fnis @ Wide SdeBP@fide anvrigimodern

subsequent determ nation of activity in solution,
methedn fartheganertionof pews pharmaceutisak leadn (Wailep Mha. eict s 1994, J. Med.

ChERMAN. e@% Q‘Sh%%sﬁdM ang godic (lg@(}:h%he 3'7[:1%85 140.). One

I'rect “sequenti ng

corﬁ&ﬁ&orlﬁrdpprdﬁah in vedsibdsed ohJSAter@g)lmlliﬁﬁﬁng'l.thE El2hesiOof liiyarles
readi ng.its code (Kerr, e 1993,
conjaipipg @rlitierepistrughuze o, nghgxggpe o ttg% p(é}deg}lasq/sup@prtalpteractlon of the

llb%élgv%nh E%Ql‘ilbleagfeptcﬁ‘, (ﬁ@ﬂtlﬁ&gon hihEeyeh; chh""ntelJactse&lt}@{he’
Proc. Natl ."Acad. Sci . USA 90: 10922- 10926) . Sol ub

macranuhberulzo togataasl desdrminationof ths snaytutaecasxyerd lb»e&ue zdmittlﬁed “bead

(L%E{%DF%@ ﬂ,?{)(f &\?aél '2; éggg d{4>) ﬁ/%\rxggn? %?}?pg‘{)aCh is the sequential

rel 88 6f ddPREd BNqUd @xhé E&hb@md@froﬁ{ thalselid $ipP8st, with subsequent
I nt ernati onal Synposium on Medicinal Chem stry,

detgmja@jggltof BO8Gty IspkuionAdentificgtion ofjthg gartiglet firom which the active

co ouglﬁ%kran@ed %ﬁ%ilgcgc%tlgfl Et? gtﬁf‘c‘i{@%&& eg)tr %gl?@ﬁc i§almon S.E. et

al., 3993, Prod N3l .AchiScCOBAIIUIAT081 1012)sai hybleadinp itarodes(Keor, J. M. et al,
iterative screeni % has al so. been described (Hou

ht en,
1993, J.Am.Eherg Socq blp: 2.[ Il Nikglauevg Y. 862}1 1R93,Pept. Rgs d é161-170;
Ohﬂﬁ%:{ zed. I 'afﬂalnq\é% TROANHNXCRESLAGE X 9pOeDS lib926)

ni que o usi ng i nsol ubl e random conbi nat ori al
[ibraries. Lam synt hesi zed random conbi nat ori al

li b§%{pb]§§am§)m combinatorial libraries may be synthesized using a simple principle
for the generation of equimolar mixtures of peptides which was first described by Furka
(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
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solid phase supports, so that each support had a test
conpound of wuniform nol ecul ar structure, and screened

wd fveo/bizbgsari es wit hout prior renoval of the tasir/8G2008/000294
conmpounds from the support by solid phase binding
protocols (Lam K. S. et al.,64991, Nature 354:82-84).
Thus, a library of candi date nol ecul es may be a

llbl%Yl@é fb?tlﬂeﬁltl%’ E%%bé}ﬁ‘ﬁg%ds@lllsol Be@ﬁ akseribed Q{ougﬁte%OHbAn&ta@ll 9% Nature
chem cal brary), a cellular extract, 0|nyl id

354:84-§6). I@ﬁ hem didchsed thegmvel, ar@maxpecmdlysm‘veyﬁl)l termque of using
msg uFF 6?‘34‘{%‘ g(grgl%%t'ofl Q{Hr}gt | CIé%rgl g?rqtg]le‘l r1zge|rd rrtérrl] qliilgct)n%blglgfogal' libraries on

solidl pHabk Suppors, lsb lEHiad Eéth%ﬁpﬁi@i B&dA RSt dBRypound bﬂdlﬁforf]ﬂholecular structure,
exanpl e, am no aci ds I gopepti des, pol ypeptid

andyyegreapd dhe Idraras ythent Rriesrempeyaliod e test Cem@fﬂéﬁdﬁsﬁom the support by
solf4fHaSd 81n§1$?3>§0t£)§1\% Lan&arﬁ isenge: 19%&1@%54%@ gagpti de

nuclei c ac taners; or car drate or

pol ysacchari des. Each rrenber of the Iibr ary can be

ST gt lbrarg ahcasdidatopmplecules mayrbg e aywhele: Gmbigatorial library (e.g.,a
y

cofARGER LR o SRR 50 BRHLSRUL L B, KL 6. s,

swédt,gﬁisﬁh%,rﬁr o miiktuye off synthetic bi hatahal podnere (ecg.ah liprary of small

vaj | abl ibraries (e.g., fromAffynetrix, ArQule,
mo%@ﬁ%é""l’%ng@}’@@?‘é@”‘t% ‘co, Ciddco, Oxford Asymmetry,
Maybri dge, Al drich, Panl abs, Pharnacopoeia, Sigma, or
Tri AQ&ﬁérylmm(ﬂé@ltbsQ@ydﬁddddﬂfbﬂ'bﬁah@ld’{ﬁhﬁﬁﬂz&ndﬂ;eShgdﬂ&pﬁdes
here. In additign to lihraries as descrihed above,
Pol¥pRR{dES. ProtBing T Sagmsants of PERUASE 8T PRPIGing, BuclpigAcKs (¢ @ epntisense;

DNA l@@%eéﬁi)eﬁ)P&e i o%l: ‘;1 i85, 1PNAY: & #)ﬂaﬁ‘ﬁ%sl b YarbSydrates orlpolysaccharldes

r épr odu Ity e new ne ds. Diversity fi
Eadomember o thalirerymanibe singfilac onpanurecis preofop mlxmlte(!}e gr, a compressed

., hore |1 nol ecul es) r. esent at.i ve of n

bR ARG B ST B A LT B § s8e B, .6 E6aining a

s]gﬁl@i@&ﬁ%bﬁﬁt?o@ﬁhﬁﬁ{ﬁe@ﬁ in an assay. Diversity f| les are
comercially avail able or can al so be assenbled from

i ndivi dual rciall vai | abl e fr .
venOrE iR s bR T Gomd T beer Rer e Thgse Technologics
Sar@QQf‘itdaeo iGN Hehrk2 8RR baAkSe, A1 dHa PhARSY, ?hﬁﬁnaﬂﬂ?@ela Sigma, or
may be uséd to regul ate the act|V|ty of th

Trlp@&@ﬁ man afspche usschwish ehe tethodredeserieddtera r eat i ng or

preventing di seases such as cancer as described in

thi §, dREGUTRBIbrdRY aé BECHE& Ak Q‘ﬁgéﬁlshtﬁ‘%srbﬁtled Jl‘i@er\ﬁ'f?ﬁles can be
protein. W therefore provide for antibodi es which

useddo adfels tho Ismgé'mqyd@hablh@g rereprodvorbblity @b the mmmathﬂdSo DlverSIty files

Corgéél{lg ?rtlgh\ég\l} et%BPl@g : c%,&e %gh 88? ﬁr %?Fetarnga ‘J efzecules) representative of

mafly ABERS bﬂ@%rﬂﬁﬂﬂadﬁﬂﬁﬁé'dlﬂd Qﬁeﬁiﬂlaﬂ@aﬁﬁﬂﬁlﬂﬁbnﬁﬁciﬁkeﬁ&bnon in an assay.
cancer. O her
Diversity files are commercially available or can also be assembled from individual

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

VHZ protein.
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anti bodi es include those which have therapeutic

activity, i.e., which are may be used in a therapeutic
WOTRO9IeNn9gso treat, nmanage or prevent any VHZ assogscioesiho294

di sease, including breast cancer. An antibody agai nst

VHZ may be generated as descr6Xdhed in the Exmapl es, by

i muni sation with a peptide RRLRPGSI ETYEQEK

Cor . o - .

e R LSl 28 B G U RS L P ek ikpidly agment
horholvgi, vartdnt dedertvatieghereoft SudhantibodiédZranseifid aagetecting VHZ

cat al oque nunmbers LS-C3228 m no aci.ds 35 1o 90
exp AT PR AG STRAE es X0 ot FSeg Such B By gancer. Other
ant|bd@ies PRAIE kifdse WhARRINAGE &@Fapé{%)acti\ﬁ%@ bé.t whith lard WaPHe Wed in a

anti body (catal ogue nunber DS-PB-00676, RayBiotech
therapeyticNpanneviodreammnages0r pusapt any fYibbk assodipfed diseasgringipging breast
c agrti body (catal ogue nunber XW 7857, ProSci
ncor porated, Poway, California, USA), rabbit
anti - human VHZ anti body (catal ogue nunber F4560 and

D98A-aséhndy dgainssdV IST anay de Bendrasgd awdescribed i thedixmaples, by

T S I T

(128viapsEirhan WHgsachusetts, USA), rabbit anti-human VHZ
anti body (catal ogue nunber AHPI 142, AdB Serotec,

Oxfard, .United Ki.ngdo abbi t - h n.,VHZ .

ant ISR PSR of AR V4 R i anti-human VHZ
antBod} @GitAéd R, nuibetd BS-01322810 lafidiiarids 35D, 90¢ hE aiu2a 58, LS-A6806 and

ant1 -human VHZ anti body (catal ogue nunber NB100- 75328,

LSNERR03, 5613888 ballifeSpan ey Seasie. Washingiano USUSApbbIt anti-humén VHZ
r ’ . VS '

o 0 I B B PRSP0 S0, el S0 T,

chickeampliehunan EHY taapibodyecatalodud monbdr FEWVIES 7pPriSei Incorpheated,

sequence of uitable fra of. VHZ nmay conprise
Poy g6 TSNS b AP BB bp b R EIES SUREr E560 and
DORRY.60R, Usidl $iftes BilogeRIes RhhpRoff MaRaehfst@s, VIA), chicken anti-
anti bodi es. For the purposes of this docunent, the

hurhar WHZzamtibbdyd(catalefue mgmber DB8AS-64, & mied iStatel Biolagdcal, Swampscott,

MZGh22AY 11480 g&@%}gﬁf 2 Rn ST ARl %R?agélg)’g&i SENEEATP1142, AdB

Seroite! OLRsd, NIited KiRgdonh), FAbbR @nti-BumBA VL em@ody (catalogue number
nmonocl onal , natural or engi neered anti bodi es incl udi ng\/HZ

NBdfp-#8#3% NewprBiglegicals Lirlian fraleradod Uy duekicaantidygan
ant oﬁ%f(éa?dlgédeyquﬂme?m‘éo%gQiﬁ%vﬁ§ BPJIQ%U&I?,%HI%‘KP‘Q 08!@&%, USA).
I'splay a ni g et SO

ternative tec ues. erma
i ncludes single chain, Fab fragnents and fragnents

pr obuchedmpye, antibadies wiriesare specifiotoaMHZ may the apgrated ggainst any
ool | . ; . it
T L T
suifabRIrggnandofFVHIZ hay EaragHise nesiduea)Snefl VHZA aind iang kgitapediam this

anti bodi es Fv), fusion ) a0
sequence may be us(e %or t%\e 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
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
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proteins and other synthetic proteins which conprise
the antigen-binding site of the antibody. Snal
wd 70agompgss, such as Fv and ScFv, possess advantGEgsasnoes/000294
properties for diagnostic and therapeutic applications
on account of their small siz@® and consequent superior
tissue distribution. The anti bodies and fragnents
fr b 616 Ghtftiokiiel Qi SretafnAheiPHRMME SciRty for a target
SRR i RS LAl FROB Sy o
subktahéey FhLirtal ) wad F@bl)fragagintenss ell as degle cairagribodisy (scHwy fusion
exanpl e, as described in.US Patent, Nos. 5,545, 807 .
pro‘@e,ubsr%{dfélier gtggt'ms}broﬁénsdglggil C(N'BB&[%&‘,&F? E?tfgﬁnﬁ)ﬂﬂqé%ﬂfee@}ge antibody.
Smhll $ragmleRRSKicHAS B ahdBEM, hosYs diivahtaghoud propekticy !f&r)ﬁi&é;lostic and
VHZ,.nay.be.used for diagnostics and therapeutics. The
thegapeutboatipbisatines on iapesyinhelr theivamalh size ppd eangeduent pogiestissue
. rising an effector protein such as a | abel. Labels
dm&ﬁﬁ@ﬂ“allom;the i magi ng of the distribution of the

antibody in vivo or in vitro may be used. Such |abels
may Theantdidienand fragneatsshereelrmayabli nomemipge antiiodies, fosenample as

ool B RSO, S s BB o o
fradrhéiid) e eimpl@ e UsscAbedih N Pdtéh ®los. 310 5c807ame 6,075,181 may also be
vi sual i sabl e on tissue sanples. Antibodies na

S .on tis 5. A . y. be
useéﬂ&%@@gmgwngb%%p@, thesag Vi Jq‘,bé%l‘,llblé g@hblggogwl activity of VHZ, may be
' ' i r L.Og a phage display |ibrary. Such
u“%Eggﬁh%g%ggﬂﬁgvhﬁémﬁgggbIe of binding specifically to
the VHZ protein or honol ogue, fragment, etc. . i
Pol V¢ antiodisndpssebipdhere mw&%ﬂetﬂdéﬁlb@él?%@m%g’l%ﬂé‘ effector protein
sucﬂ%§ 'arlfo%l. L%b?l";3 lv@l%lﬁﬁlo.mﬂg%aéigg gf %lﬁ@éfﬁﬁuti&%q%et ant@gﬁ'); in vivo or in
orse, €etc.) may be 1 mmni sed”w an | mmunogeni c
vitro gyl used IS uclo tpels snaytheaadibidctipel 1yhpéspdrirddioopaqpe pibeldesuch as metal
Dependi.ng on the host ecies, various adjuvants na
pa%lgasv@achg@eirwmé FswalhisHNITy g AR Smbres R ‘maggdHforeoter, they may

be AEbHYRNE Bbd196# SHEEr lab wWhHcE aROYishd1RhB18En kiSsueRhAPRE S,
m neral gels such as al um ni um hydroxi de, and surface

active substances such as lysolecithin, pluronjc . |
pol $8teedigigngabs pieduceddpsiandard technigies Srly ALY JwayrRipation or by
usil&?rﬁg%g(ezﬁgééymg&z SAHLUnRibbiPRAS B kapdBfe® fitiRfhd Lhecifically to the

rin) "and Cor ynebdct eri umparvum are
VHZopretein af homalsgfeufragmueninetadj uvant s whi ch may be
enployed if purified the substance am no acid sequence

S 1A i mmunol ogi cal l'y conprom sed
ind?gg%%géés?ggd%ﬁe pur pose of stinulating systemc
def HipobycBealiantiodies atealesimery misslected miamahali(e g ¢ olduse rahbit, goat,

h and_ treat d.accor%#nﬁhto.knomn rqgedurgs.clf serumy -

S %) RthB® BRTYRRGAIR ARITBEER SIS SHE LS cparising
polPpdpRidB 3P h&ptide ODeenditié on the host species, various adjuvants may be used to
increase immunological response. Such adjuvants include, but are not limited to, Freund’s,
mineral gels such as aluminium hydroxide, and surface active substances such as lysolecithin,
pluronic polyols, polyanions, peptides, oil emulsions, keyhole limpet hemocyanin, and
dinitrophenol. BCG (Bacilli Calmette-Guerin) and Corynebacterium parvum are potentially
useful human adjuvants which may be employed if purified the substance amino acid

sequence is administered to immunologically compromised individuals for the purpose of

stimulating systemic defence.
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pol ypepti de contains antibodies to other antigens, the

pol ycl onal anti bodi es can be purified by
wo Toyonedsf i nity chromat ography. Techni ques f oreCT/SG2008/000294

produci ng and processing pol yclonal antisera are known

in the art. In order that sucd¥ anti bodi es may be nmde,

we al so provideVHZ am no aci d sequences or fragnents

t heggah RaRIENNAILQ ARALING Lok AU Hethed aBURAGE t6 Rfiown

use as | mMmunogens I n aninmals or humans. Mpnocl onal
prodedurt dif sesunhooainorgaiolynivnabattibedied it acemtbpaghiaimsble from a VHZ

pol§Bisp P S3n B ARG B futeety TRAERp 1 ElhodiRan B8 purified by
im@Uhoaffihigy &ﬁ‘@ﬁﬁ@%rdﬂiﬁ? hpgahigass ff)pf)roﬂﬁ&hgl ﬁnd’@fé@éﬂsﬁ@é}iolyclonal

anti bodi'es by hybridomas is well known. |nmort al

antmaq ao kiyovgr tthe rigincsder that puch aptbpdirs regyehe madey e @lsp provide VHZ
ac%frke?&rrll?esadr ]gpnéntgﬁﬁé?{?fhglﬁaﬁéeglﬁ an(ﬁhl&‘ I'érrﬁﬁo gdl%ﬁ@henocf for use as

rans Ion O oncogeni c

hmhﬁmn&ﬁemkmﬁmMMbﬁMmﬁﬁmte|n Barr virus. Panels of
nonocl onal antibodies produced agai nst orbit epitopes

can [ various properties; i.e., for
ool et PRt  hod

i SO e affinity. Mnoclonal antibodies
may Mlﬁaodbﬁzﬂathﬁbbdiss dlgac&d)aghlaeth:lpltqpm obkdigdblfromi ad€HZfpolypeptide
by coaptinuo

o B B AL SR 4 LR s o

maldn ntl&ﬁi)cfoﬂal atntﬁgoélmpf)ﬂ/ H%o%@ Ifﬁ"\k/élpﬁn(ﬁ{lﬁ JifAdrtaY antibody-producing
descri bed by Koehler” and MIstein (1975 Nature

cel DiGs 495 bd oiEpted b eel fistora andalse by ather tehlnipuesenciBasdirdct

trarhs‘\fe,rﬁla% g}}j¥m8'1 qt'(y%i &S&}%%geer{{%ﬁ\l ( %ggrsgfje%n\%lth ES&&X-Barr
v1r§§3 PaRASo2ASEYcl Al antid dieBYrdinbed sbarmmt sdahupitape dakdt ecrééned for
Monocl onal Anti bodi es and Cancer Therapy, pp. 77-

var%is PrORSFiieR; i.9.4 195 isofyipe and smigpy affibonbi nant DNA
technol ogy may be used to inprove the antibodi es as

desg§fdnb&end1@hBbodiédBay BOpieBired using bR cRsiqi@whie prov1des for the
constructed in order to decrease the |nnunogen|c

prodhetiagtt anhb@iyagﬁl@gulﬁa:bsmomnww@ut ings upltuEcat] hesﬁ@nglude but are
not% n‘ﬂ:ltedt t?bttﬂn Ihg,gr?(?on? O{gglgxg@? prgeﬁa(ﬁly Ebeﬁ%l&si@oe@lp:tr aQ? %lstem (1975

n an
NaWré hS(aW OP7)] tht Eri@na teghiiqee ele lfunﬁantBl calh dy i dulneegiecladique (Kosbor et

al (et Tosas o durte e AT Bop Nt 56 ¥0:3036-2030) and the
EBQ’lgylﬁ%nﬁqgchn cﬁ%g@@lee& aﬁlM&ﬂo%%z)al mwa?es% Cﬁzgz%eﬁﬁ}@’apy, pp. 77-

Moreover, enicity may be m nim sed
96hUamﬁlkmngnthé9&htlbodles by CDR grafting [see
Eur opean Patent Application 0 239 400 (Wnter)] and,

opt i{@é&f}ﬁﬁl}{antfrjﬁﬁ‘%&%&ogg fHa 'b@ %tsé EE \% tgg’gntlbodles as described
400] . Al'ternati vely, ues escr or
herpr Bidisc¢Himario Anthod s enayhimi (m)nsmtcld:olod iogder (dJSecrease the immunogenicity
thereof in diagnostic or therapeutic applications. Such techniques comprise splicing of mouse
antibody genes to human antibody genes to obtain a molecule with appropriate antigen
specificity and biological activity (Morrison ef al (1984) Proc Natl Acad Sci 81:6851-6855;
Neuberger et al (1984) Nature 312:604-608; Takeda ef al (1985) Nature 314:452-454).
Moreover, immunogenicity may be minimised by humanising the antibodies by CDR grafting

[see European Patent Application 0 239 400 (Winter)] and, optionally, framework
modification [EP 0 239 400].
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Patent No. 4,946,779) can be adapted to produce the
subst ance specific single chain antibodies.
woA9/mdsses, bot h nonocl onal and pol ycl onal , WiTsG2m082000294
di rect ed agai nst epitopes obtainable froma VHZ
pol ypeptide or peptide are pa&icularly useful in
di agnosi s. Mnocl onal anti bodies, in particular, nmay
be Hﬁ@ﬁaﬁ@el?ﬁbéﬁicﬁf&ﬁ tedcfib&d B heptbdiR@Hh & sind¥etdhain antibodies (US
I di ot ype anti bodi es are inmunogl obulins which carry an
Patenti¥ e 6,779 gan bexidapied te produemibe substgnse spagiin singlachan
mﬁﬁ%i%g protection is desired. Techni ques for raising
anti-idiotype anti bodies are known in the art. These

anti-idiotype antibodies may also be useful in )
t heAapbodigs bothauoreslomalans| pody chenap vduelcard dirgeted dgatnst gpitopes

oapts fona SaL5mT Rentle bhaenms o L g digfhost
MoRa&iehal aatibéuies) irypaRagard hﬁf mf RS rhie@ RN Idotepe antibodies. Anti-

...disclosed in Olandi et al (1989, Proc Natl Acad Sc
idigygpe BHipedivs arr)immymaginputins widch sermnan sinksrinl angged of the substance
t , - | f e 1} Al
oA AR R e B AR t  GRSh e
antibeyiea hsckrioevnge nler at. dtheseFeonti-idicaygel antibsdichmhy algobatuseful in therapy.
i nclude, but are not l[imted to, the F(ab')
t

2

fra ' by - j '

t ho T Gt BE PR AR B AT RTA N Biphocyte
poptatdane batsedefiyg Fdthbinagt infraushgtebulinddrdries dgpanets oftHighly specific
.F(ab') 2 fra nts. ternative F xpr '
binfiogrsdacas T aip BeeCBHeL Ll (| DA TG H LAY S dOeRy-3837), and
wih@FBldniMALLIAT ef99m0£%8}e0ﬂ@l29'§ail)9F.r agnents with the

desired specificity (Huse WD et al (1989) Science

256:1275-128 1). Techni ques faqr the. production of . X
si ngnEbedyalragmgats whigh égrﬂele.ssfsmﬁa@mdm sitgs %ﬁ&%@)}pe@aﬂe or peptide
ma%h%g bR %eﬁ&a@a.g‘éhgteQaA:ﬁgng&nt%ﬁ b RYhE ifad) b tré BOdiRited 8, the F(ab’),

polypept | ransgenic mce, or other
fragmepasivhinh dan bk poidugedivyhpepsimadipestion ofithg abgbaedyetolecule and the Fab

expr.ess. humani zed ant | bodj es. Th ve-.descr.i,b ,
o ETts AL Ay EBEETERb PO oS HOTPDras SRS ity fragments.
AltEn@iesy SPaB R ek H8n IiBﬁ_ri@sQJnMﬁ 80 tbkkrubled t@allRIW Fpyd dddeeasy
~_polypeptides by affinity c rqnatography. Reconbi nant
idemiéfadation vt monpclapaliFgb dpemenid wath the dested spranfigity (Biuae WD et al (1989)

Scib8% h%934§§xgbe used to produce the antibodies
according to established procedure, in bacterial or

manmal i an cell culture. The selected cell culture

sysTeshninups fechepredudionafsinglsashair antibedicTHeBePalr Wo. 44846,778) can
als%-j h?i% a}%iqed ntg p% A ‘g’l‘?’lg{e%ﬁlaitnha%tigcr)cﬁgsut%t\lfﬁf pgfyp@&i&rg.tAfgg,qyansgenic
mice, or other organisms including other mammals, may be used to express humanized

antibodies.

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

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

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

may secrete the antibody product.
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culturing a host, e.g. E. coli or a manmal i an cell

whi ch has been transfornmed with a hybrid vector
WEIOP01i2888Ng an expressi on cassette conpri si Ng ACT/SG2008/000294

pronoter operably linked to a first DNA sequence

encodi ng a signal peptide |imM&d in the proper reading

frame to a second DNA sequence encodi ng said anti body

pr Otl"ﬁé for& Wk cfl?&!)s%t rggce?@f(ﬁl thy ﬁroﬁﬁ&ronwlaﬁ laRlib e dofpriSing

hybri1 doma cell's or nral 1 an host cells in vitfo is
culomingiadwspaig. Encadivrtaabhmmealian calle wingdi has bedri wanséormet vdth a hybrid

stonar standard cultyre nedia, for e
vediiagBiERisthg Hoap e Easi e SBBrE COERy COPPRRRY lipkgthio a st
DNE Qéq‘kigﬂlce%ﬁd)(ﬁﬂ?h k¥nslgRbEd Bhied iR ¥hedroFariddimfraBE A second DNA
e.g. foetal calf _serum or trace elenents and growt h
sequgraeneeding said prtredhipeoteia, and islaling saidkproeiiych as
normal nouse peritoneal exudate cells, spleen cells,
bone @b HQANARE hPRtRGRSeel12 vAMaRRRRA 'ﬁ@ét cell5UWidrB is carried out in
transferrin, |low density |lipoprotein, oleic acid, or
suitahls duitkes media, twhith argttheeustomany standastl cultyia imsdiza fer example

Dulﬁnagéoesf b/faogrfc e%llgj eol(/lex u%%DI\?IEM& or lRli’l\ll ﬁ;gl %dl&[? 5dtﬁ)9a1w}eplemshed

ure ed

by &hﬁii’fﬁhzﬂmﬁ&éruh@fétge If(beaallcﬁlf @adtrum ieike INERRA aINngWH\HMammg
Terrific Broth, or M MIHW
SuHVl‘.fdliled’Fﬁ eanffe%rce&}%wb aﬁﬁomf’d .namasw@ltowbw Srifegy spleen cells,

bor%brg ogﬂg%jé Zﬁ lel\ﬁd%ilﬂﬁl)l Ps@l@r‘?tﬁtany@ghf" Bw Hehsty 1ipBprotein, oleic
pro uctlon es relatively pure antih
aclgb,r(ephrr laltdi. dhdtiplivdtien bHlwsst sdkslvehwtpanednagmd de‘els geyeaniehs & likewise
t he deS| ed anti bodi es. hni ques for terial. .
cargid put Ty SIS AT P RORR 1 R gt 16 S DR dP bR ifG n mgclivm LB,
NZdavaKy YA N Z 0 Tbegic iRy SO8 8O CS RSORTSoa 9 MiniHileMedium, and for
inan airlift reactor or in a continuous stirrer

e.g.

yeaseiagnestium 6P, nAigP) MindmabMediwny, @p pemplest Migimal irepout Medium.
e.g. in hollow fibres, mcrocapsul es, on agarose
m CYrPQﬁ@%?odﬁEtl&?%@mcﬁs e4ilvelydsgs antk-tﬁ)ﬂ? %réiﬁ?dﬂfoﬁ hiBalRfws scale-up
the desired anti bodi es can al'so be obtai ned

to givé targsal amavgtsadithed¢sinad @eﬂlbosiIQSnTmlmmueFﬁar b@ﬁbgalmm@@@ or

e PESER G S AR 5 5E e BUBOALES B ion e,

e.g0fn aANidliRGe3ctorVr O6l B @bmtghuoUsTaiites redORir] (Erl’iﬁinhc)blhsfehejr entrapped cell
animals are primed with a hydrocarbon, especially.

culjire, €gq pn bqllogv Gbrep rglgrcmapg.llleén@l agarose microbeads or ceramic cartridges.
(tetranet hyl - pent adecane), prior to the injection.

Af t Bhrge QBaritRiet bf 8@ desieddSantibbidie St dbdHeasbtan&l H)}thhhipﬁ?ﬁng
fromthe body fluids of those mammals. For exanp

map\iad 6es {8 ePiosFerghisi mlélapswﬂouémﬁ celfs rraducing te ﬁ*p@reérﬁatlbodles
odu
L 0 AR B ol OB SR G o
Optibmetly 2 afirttadre rphmbdaeitlt :lnhyd)‘e&rb(mj emebiaﬁy ahiesraboits such as
injected intraperitone nt o Balb/c

|
prigite (RS PeRgsar g | therpiscton, Ailgs e iy hese vepbs. the

antIH%dfe\é\@reV@(ﬁKQd fiRaEihkibedy fiHigd of thok@f@mmtdI©Fol B€ample, hybridoma cells
ani mal's. The foregoing,” and other, techniques are

obtdinsd by fesibn of suftatrle myalthaecellK@mh@tlhm producing spleen cells from

Balb/c mice, or transfected cells derived from hybridoma cell line Sp2/0 that produce the

desired antibodies are injected intraperitoneally into Balb/c mice optionally pre-treated with

pristane, and, after one to two weeks, ascitic fluid is taken from the animals.
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Mlstein, (1975) Nature 256:495-497; US 4,376,1 10;
Har|l ow and Lane, Anti bodies: a Laboratory Manual,

w H98809g80l d Spring Harbor, incorporated hereinrUigG2008/000294
reference. Techni ques for the preparation of
reconbi nant anti body nol ecul e¥ are described in the
above references and also in, for exanple, EP 0623679;

EP §R6 ﬁﬁ@é’m@ An&BiHaf 3&:’1_’19111%% ‘Eilikcﬁis%d i) GSH XA ?Iee ohler and

herein b erence. The cell culture su ernatants are
Mlbtcnreéh%l‘ﬁ)ﬂ‘mturb R&6:d8%iPEd) Siﬁ1376,d 40 darlqy eﬂidakm;m Aatibgdigsy a

i rmunofj uor,e t f PGCs
Latﬁﬂrﬁtf’fyp%f[a@}ﬁl @gg@ Ccﬁg Sbﬁhgg[ %@ dPCCEE-f())%E hgrelrbby reference. Techniques
for tIEBHEpARhGS d)ﬂ'l@eorﬁbﬁnﬂﬂ aRIIBOdYEN b BEEOAS Feitribed B th@above references
sandw ch assay or a dot - assag or a radi ol nmunogassay

andrdso ins BirexpmnleoEP 0A2367M: EB 908684 and EP 0A3a5%h vdneh arg sncorporated

ure supernatants or in the ascitic fluid
mﬂ&ﬁlﬁn%ﬁgoﬁ%entrated e.g. by precipitation with
annonlun1sulphate dlaIyS|s agai nst hygroscopic
rrat érmeabll sultyre agpqmﬂtgtm #rglsensenagl fpe die desirqdiangibpdips, preferentially by

I
1mmu 09 ds?gglltr%g%{ﬂ% pEPGE 8{;&%& e;g[lrl Je][grbt l,?lr61|1$ suéﬁ %srﬁfécﬁrsﬁé Hlls, by
1mxﬁuﬁdwdsf&hg, wWhinasiay g irmbyodsedyhegsa sdmiwicxanpl & egdait -assay, or a
flltratlon i on- exchange chr omat ogr aphy,

m'EHWHHQPﬁﬁﬂéphy over DEAE-cel | ul ose and/or (i nmuno-)
affinity chromatography, e.g. affinity chromatography

W t IFol (¥81atioh og 12, anfibodiés gieE finfuroRibaBis inalie vultufe supernatants or in
Pr ot ei n- A ngrldona cells secreting the nonog
the gpeitip Heidgaan %coanc%rq&%mgd@dprer:w@v%hﬁh@amognmyulﬁeate dialysis

agagﬁ@ ﬁ%%r%?(!o ¥ rﬁ&t@ﬁél%ucl??iﬂ ylen! %g&ﬁ afi 1,305 %@%gg%el%hwe

Sir SpeCIfICI activate
menhbegmes, oo zlmwlllceu[ﬂnec&armand/badxsmgdahd antdﬂjdmslamgpuriﬂesid)y the

| ud t h t.
b GB Ry e R R D Cl AR e eee s
chrgfnﬁf%%a%ﬂrt&rérhﬁo hP Vet WHIDA E ©81Hul6 8 rafdr @Inhifi Bikb- ) fo&lhgu

a suitable manmm f'or exanple a Bal b/ c nouse,
chrpmeogiaphy, e taifinitiorhsomatogrphy Wit tb@m}t;g@pmrcféagme@ts thereof, or with
Pﬂﬁntj eni ¢ fragnments thereof; antibody-producing cells
ie i muni sed manmmal are fused with cells of a
SU|tabIe myel oma cell line, the hybrid cells obtained
| n Hybridansa cﬁilsamet@ngﬁh@monaﬂlan@leilntlb@dlms abe@r@tldng Hybridoma

cellgérllaé/ S%erggd a%gdge;%iet%h%g% elI eclt eg%%cf qfﬁﬁvgélrgd gpemﬁcny and
canf BessRvaved ﬁoﬁﬁddeﬁ fefzeh Bl tuiyeh wﬁ@ dndlrédleniPAl or the
nyelona cell line Sp2/0 Agl4 t he obt ai ned hybrid

cr.eened ecretign of. the .desired. .

ant BB araudiRa et oo BB AT ady PuadRe gl Bpetpetiae
mofA&a6hid] Bt FodMsQAERERd ft@fhet\nez poEpastaiel SHarteredbhhatOsRtable

cell line, characterised in
mammal, for example a Balb/c mouse, is immunised with a one or more VHZ polypeptides, or
antigenic fragments thereof; antibody-producing cells of the immunised mammal are fused
with cells of a suitable myeloma cell line, the hybrid cells obtained in the fusion are cloned,
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

desired antibodies, and positive hybridoma cells are cloned.
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that Balb/c mce are i mmuni sed by injecting

subcut aneously and/or intraperitoneal |y between 10
waoandy/a0¥ssand 108 cel | s expressi ng VHZ and a suamdti®08/000294

adj uvant several tinmes, e.g. four to six tines, over

several nonths, e.g. between tlwo and four nonths, and

spleen cells fromthe i nmuni sed mce are taken two to

fouryd aé’s%rlﬁé h Efoccﬁefol éll%tpré;ﬁla%i%lﬂo@ A h§BSd IS €l Ml Bharacterised in

cells of the nyeloma cell 1Tine PAl in the presence of
thapBélb&i rowge preomlgnsedéqyom egtgng)mbyvetamgﬂuelm@nyoy taperfigaeally between

1o YELR TR0 sshsanvearne VEPomLah PG el oS, Chour o si

t1m§9|o%ﬂ sléﬂe@pﬂﬁbﬂtlhﬁ i d"? bREdeh twO afid Four alvdts, & Sleen cells from the
pol yet hyl ene of a nol ecul ar weij ght around. 4000.

immpnised mise afqig ‘%IhtVTOhTQ fewn days affter the|satiaieqtiomand fusedywigh cells of the
G A P28 e E5EHLRSL HLERRARLE St SRR Lo e
my€elegial calls may de visded with aotheker td tmveptyéoyld rikcass bfigileamcello fram the

cells fromover row ng the desjr bri cells.
imipRBNIES 4 & BROOR SRR Ao Flaroi SiThg oly iy she glycol of a
molea4Y wGleéﬂl KoM 4G, A PRI fsian BleQEll{ £ eﬁpzlxldgmn SRAbR culture
vari ab domai n of antibodies directed to VHZ as

medie sis dedsaitiechbereinhfofa seprieraera¢ ks withy a%k@smdnecsym for example HAT

%1%%53 nl r&gﬁlg e&?@%&er&%&&évﬁeghc o4 plﬁl&%lgfl‘% cells l’"ror% aov%ggrowmg the

desR\By BHTONG ceflonpl enment ary DNAs thereto or these
corrpl]ement ary (single stranded) DNAs thensel ves.

on RIS Py YRR 1 B R pyiable domain

an@&tﬂolaQ [lFl@tscthnrv%ﬁhﬁé domalt¥ sa8Bodies @reeyedab VL hy dékribed
chem ca synt hesi sed DNA havi ng the authentic DNA

hergiabeferecase el@q disglosest: By dediatipnsheh RNfgrdoatrise geding pingle stranded
DN i Rk oN SRRy S SO OB R gy DA

theﬁiﬂcﬁ;@@lﬂfége aodmﬁamyntahe(smgleasmaaﬁécb DidAmihemaeidésor a | i ght
chai n vari abl e domai n of the above-nenti oned
ant i i es | i i r - .
ot SPBREPre PN e F o REaRbEn kP e B Bl fora light chan

var@®leddomalinef zﬁﬁﬂbbfhe@ dirc@ed ®) VHE)ah be onitydiatieallsher (ﬁ@ﬁﬁcaﬁ@/
t he hea\ﬁ% chain variable domain and/or of the I|i

t
synghiesised DA bastiee dhsipeihents DINReseqHencs sagine Srchheavingl falhriable
dorl?l\%\ah&/o@lo? fgh% gﬁﬁﬂ vhRatie démih! &rat mméh@ﬂ%rell‘l“@i ﬁlu&n?ﬂ?the

nor e nuc es are replaced by other nucleotid
autlmrmh DNi& ine N darvslingoohaagy tlain virabdadenaniandons illgb@ham

a nut ant uence | al.so.a .deqgener ated se
varEiB AR BEIDS ABTOBS o BRI A GO N P b scids are
del&@@ﬁl 8&higct RA LGRS ore QBRr hlﬁilﬁolk%ldsallhélﬂlbdﬂlcbﬁ&l(s) may be outside
unber of nucl eotides are replaced by other

the rﬁle%@ftth@l beaviichpiovariplls dpmainganidfer of Bidigde clain vareabigdereain of the

antt od}C/j StcHYS NSt DNA is also intended to be a silent mutant wherein one or more

nucleotides are replaced by other nucleotides with the new codons coding for the same amino
acid(s). Such a mutant sequence is also a degenerated sequence. Degenerated sequences are
degenerated within the meaning of the genetic code in that an unlimited number of nucleotides
are replaced by other nucleotides without resulting in a change of the amino acid sequence
originally encoded. Such degenerated sequences may be useful due to their different

restriction sites and/or frequency of particular codons which are preferred by the specific host,
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originally encoded. Such degenerated sequences may be
useful due to their different restriction sites and/or
wd Toeqoepgsy of particul ar codons whi ch are prefrrmsasbofs/000294
the specific host,particularly E. coli, to obtain an
opti mal expression of the hed®y chain nurine variable
domain and/or a |ight chain nurine variabl e donain.
[ I
P P ainin A S Glon b ey B TAe bl
dora@iv @ndliong light dheinfrodsnekvaoiableidontaie art. For the
assenbly of conplete tetraneric imunogl obulin
nol I f [ j
he e e R e PR etah Rt B e,
mutgenasisvditheaditieentio AN A scarding b métheids knevein the art.
correspondi ng DNAs coding for heavy and |ight chain
congdaR P&%pl ,cofrﬁ_p AARHEShAdnb JbAIRRRERANLAAR the
host ce exanpl e er I ncorporation int
explngsbrond>f vhiniepicsantiBodies, d1esre¢cmsladarﬂrIH\IA emxartb cmttmg fdDMAsvy and light

chaf IR A 5 B B bT DR P DR oY et and light

chaﬁ@c&sﬁﬂﬂ@&mﬁﬁi‘ Qﬁe"i‘ﬂhn@lﬁ%ﬂ thtd apprOpri&¥ ﬁHﬁ'c@llQ for exafiple Hr
g4, such g g4. Likew se reconbi nant

lnc@lﬂ?mﬁﬂpslmtghahrlqlﬁ@éw coding for a light chain nurine
vari abl e domain of an anti body directed to VHZ fused

to ﬁls@%%s@@%tr@&ﬁnlﬂmmﬁﬂfoﬁ rls%é:eih 1ﬁ§eﬁ<@fd¢n§fo§9 heavy chain
di scl osed. In another enbodlnent di scl ose

murine variableadamaiag arcarmbngy flyected toe\éHEﬁtqudrto afpomap @pnst@té domain g,

wher ei n t eavy aln va omai n, and
for ERTle gt & dorireal 8111 AR PP BRnD Ufs s Blising an
ins&H Qdmn R AR A MOARE USidbl dortdif BRhn SRMOEH] Gﬂected to VHZ fused to
facil %at|n the processing of the antibody in the

a hyroan censtant écvmmorlc o Aosichaas ai arg aksedisglosept i de
facilitating the purification of the antibody and/or a

cl epvAdfhest Bo&ﬁn@ﬁe _(Iyﬁgli&‘fd% & nHRnE DN A0 oBBr a recombinant

ef fect or %@cu e. DNA coding for an effector
polymdpéide dreresn thatheandechatnovdpiable dohaircadi thg lightrchiaimevariable domain are
ef fector Iecu es useful .in

ik R 7 G P> Bl OB aRe R Seakeayery Beratls the

proEé%’éin?%f e a%'ﬁ%&!dl?@ﬁl th€RAE et18hAdYoreNDNIESoBRPRR b Pepide facilitating the
catal'ysing the “activation of prodrugs, are

puriftatioie of te laptibasyiandios d cleTrrecMA aadieba Perjids spcerand/or an effector

mofbfgctor nolecul e has the sequence of a naturally

occurring enzynme or toxin encoding DNA or a nutant
t hereof , and can bem&repared by net hods well known in

t heTle PNAUsaslingnfor avefecton molsetile és intepdebtobecdDNA ¢pdingoigr the
effeclzor%(glgccutlésnlgeﬁll in %aé’nos‘gg &P tthler%ll%e {ceaﬁ)%ncatlons. 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
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)

incubating a biological sample with said antibody under conditions which allow for the
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i n biological sanples by a nethod which conprises: (a)

provi ding an anti-VHZ anti body; (b) incubating a
waiiood/ogbgsal sanple with said antibody under cali/$G2008000294

which allow for theformati on of an anti body-anti gen

conpl ex; and (c) deternining het her anti body-antigen

conpl ex conprising said anti body is fornmed. Suitable
forR@fiBh 6Farl AtibHARaMIdhRBMPldx HRHERT dSttehiniAg wheePantibody-antigen

breast, ovary, lung, colon, pancreas, testes, liver]
complex tampristhgtsaideantibedyuie $ororedf r om neopl astic growt hs

derived fromsuch tissues. In particular, a sanple may

COMBhitbfe %ngﬂ@sqaauaé SiRes (RUEN sAch A HAiRAGEadt] FAHE 1dd0Bdlon,

an 1 ndividual suspected to be suffering from bréast
pancams.destesihivérbouisads andijoredisbarsrod fiom seopbisiidgrowphodarived from such

..and/or packaged into kits in suj tabl e cont aj ner ..
tissHFy PR E S i RBIS M PeSRIETISE 3 DEt HoHS SuiTh T BiEpat e from an
inddndual Bgpkdtk®to WNufeady o] brést ¥antBe anti bodi es agai nst

the VHZ protein may be delivered into a cell by neans

of technj.ques known .in the art, f | e by it. .

of PBBEGNEESY oy Hare s spad FopomaRdef Hkared 1o bbiin 4 3Eitable
cortdif&Palorly With SUAbRX¥MARY LontioRs, RREhMtichSTale tHeHIRMA)

copol ynmers, pol yam doam ne (PAMAM dendrinmers, HEMA,

I'i near, pol yam doam ne polynmers etc) etc. The
i ﬁ%@%&ﬁ%@?ﬁ? and/ or antibodi es may al so be

del TNEsRIbolRE AgAfdt tife MHZRrofeR May bSdei Sredrinojellddiféans of
W th a protein capable of crossi n(% the plasma nmenbrane
techmigyesknpwa imthelasa forrpeamplerty. thease ablipapnaes, pelymers, (e.g.,

' l i /
pol HRACL REM P GRS B b p e Al lipy1A) copalymers,
poly ssjdomainel (BAMAM) dendriraers) IBESIA, dinedr patytamiddamine polymers etc) etc.
Transl ocati.on domai ns and sequences .may. j ncl yde ) .
Th%mmfsg‘f ng %rn%@os;?%mazf flso P geliyarehito a%fgia\?afqtﬁa fusions or
corgégak%!wm@ @Io%eﬁ% t@ﬁ&m&&s RS nEmBRIR AH@BRIHR nuclear

oteln an erpes sinplex-" 1 virus VP22 protein.
meRBERMACETGHe, BOVMRASINTEIONS inANT/ oxDiMzhi BRI fuShd Yhédngugated to a

it. is possible for the anti-VHZ agent, in¢cludin n.
cortip of SEREE THP QSIS SatSPBR e B R s agadivin
TranglbtAIdh dOMmatRrand a8¢duétedshdyeiatiudesidhial 8fid seq@emves froff the HIV-1-
antagoni st, a structurally rel ated conpound, or a

: i n
trangcictivetinganrotest (Tt Regsopbild Antsanansiisthomegdemaineprotetigand the herpes
. ] [ lent may be fornulated as a
Slm%ﬁeg(rl\r/rggﬁe{}??%g‘n%%r}'wl ation. We therefore al so disclose
phar maceuti cal conpositions conprising an anti-VHZ
PHARMACEUBGAh (SHARGREIONS ANRIARMINYIRATIONS are useful for

deljvery of th ntj-VHZ agent such as in_the form of
a comilsdiis parsi s Rt bW HY azsniincaAT B musteis pac

poly p&RHEEMenR¥nt, Hoh®Yd Q! Yiant or derivative thereof, modulator, agonist or

antagonist, a structurally related compound, or an acidic salt of either to be administered

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.



10

15

20

25

of synptons as described. A pharmaceutical conposition
in the context of the present docunent is a
wEmopoeRbss on of matter conprising at | east an EUTSGH$000294
agent as an active ingredient. The pharnmaceuti cal
formul ati ons conprise an effettive anmount of the
anti-VHZ agent together with one or nore
pha @Mb&ﬁkh%&%@ﬂbﬁh& fhe@BhfckEoShe ‘%sereﬁsaﬁﬁénws a composition
anmoun is the amount sufficient to alleviate at |east
of makerpmprigwedt leastdinsatis\WHA gged 98 an petive imgredient ect i ve
anount wi Il vary dependi ng upon the particul ar di sease
or %?h%c%@ﬂ&?fdrﬁ%?&ftl%ﬂs mpHideMicteBihe Afoulebf thdanti-VHZ agent
ot her ctors including the age and wei ght of the )
togpther with ong, ommatmdmeabeuhealldras:eamble?m@maﬁe ‘effectiva@mount” is the

a§SOBIsicH T ol e lFosP Rl SRbsrorblE - AR Skl
adm ni stered alone or in conbination wth other
t hEThepéﬁi@:tivSahpam willphaay depeading cipbh theguctepiaaidisease or syndrome to
carr

be 5T GG iAo B HabiinGpiadls i Gangfisieh b e patien

how RavdmRe€theidikhsel Q¢ SMbileas, itNgenkrHl hextgTths pdtleaY teARverity of the
i ncl ude diluents or ex0|p|ents such as fillers,

syrptaererand wiether ithy angieWH< agantdp heing pdmiigered alone or in combination
‘wnﬁ%ﬁf ﬁﬁ?ﬁﬁélve agents, lubricants and the Iike.

the carrier is a solid, aliquid or a
vaporlzable carrier, or a conbination thereof. Each
car Puitgblesphanmacayéical aseentaile earricrs armucl knewn gt thg@rtsgd vary with
the Td%gpe ttlo %na\ﬁmoge Opsdlgtl‘lll’ls%lratlblp gf f?lg 'pﬁ%&r?acblﬁhctahﬁmnﬂ%uelon. For example,

or mu I on an I njurious

theg aan irﬁfud& dduérds bleexbi;ﬁ)émgi;l&ﬁlals y}llaﬁ;cbmtla’ej eettihg hgunts, disintegrators,
eliciting an adverse react 0 nmune response)
sur{giieRclinasnst WpeeanivAndde K tTypiﬂaﬂyaafE% Fafger 15 soiid, a Hiquid or a

vagorightié hf‘rﬁ{eﬂe 3)} aggmﬁhngg@ﬁ IRERY Hdeflcat RIBIRRI bé)“zhcbertable” in the sense

conte to exhibit therapeutic activity, for
of lmnag@repatuble while the| dtleer iimgrediento in tha fiomrylatiamramd met injurious to the

P 56 CapjetSred PPl BuRhE el SR P ERERE AEAHER: resction

(c.4. HHARIAE Cespbie) GraMdiRiniss@V¥@fathe Aosti ded doses may be
adn1n|stered daily or the dose may be proportlonally

reduced as .i ndi d_ by, t he e nci es. of .th

| PR AR i rdigaly 8 8 PhtrmeS i IEC SRRt fifyerprlated to exhibi
the?’éﬂ;@hﬁﬁ &4if1te Kol BxadnpIONY Bl 18l at1en Bﬁéan@é&c fin@furd Yebf1®ms and other

or al i ntravenous mhere wat er sol ub

relatﬁi diseaset Moarge rsgum,eg maydgadjustedite @m;@@ﬂ the ppimumcherapeutic
resPor]seé Ltpog %?gr%r%lg guﬁervgr;é'l %ed%d dasﬁrg% rr?agltn bet %ingxrglgu tred" c?aflln %r%h Otse may be

propOftionaldyt fedlicedhs 1ﬁdi&ta£b)l' the elx@ﬁﬁds efithe fryapeetid dqatioed
to be coated in a naterial to protect said ingredients

];(r)g ¢ ?ngg%tah?’gﬁ‘? %g% mlsge%rg&j Ina g(()jnvgt het(r]rrlagriar{elr'I %1% lh as by the oral,
intl@érouyWhérg dater @Bl!lbl@? iAgithicglag, fsaﬂcu’f!dtr(éﬁﬁs itfankshl, intradermal or
conbi nation wi th ather
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.
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t herapeutic agents. O her therapeutic agents suitable
for use herein are any conpatible drugs that are
woefodeenisse for the intended purpose, or drugs HOTEG2008200294
conpl enmentary to the agent formulation. The
formulation utilized in a cont¥ nation therapy may be
adm ni stered sinultaneously, or sequentially with
ot hepe LU ent 2HE Be bitdinifere@ARhOH iR EdiBBihatith with other
achieved. Oral” Admnistration In some enbodi nents, the
theraphitind agentsotheHherapetic agentseuijatde firoxe beretrave Ay ¢@mpatible drugs
rovided n.oral .conposition adm ni,st er.ed
thaf R S s e B e TOERGT < HEPhs TRt ST EES to the agemt
form@lativh! Phe PXAGIAES AliARH iRABLKbinARYN PErapghve et adlaftkistered
day to about 10 ng /day. The pharnmaceuti cal

. 1ng | : . . :
simudiaprosisly; errseaugntisBy sthi oshes trsparent. sughhthat apombiped e igdt drpchieved.
in the formof tablets, capsules or solutions. An

ef f epdi MBnialiB¥Rdén of the oral fornulation is
adm nistered to patients. .1 to 3 tinmes daily until the,

syt arbadiaents.daaipbibior el Y B etivithexprepden pramount is provided
os ST onfos B8 B AEREREre e LR B0 PThRLGE o € inniitor of VIZ
activitg cexpfessige ot amsutessy betzatwdddong] mardaynrabonhehmg Gdny.

ng. The daily oral dose nay be about 300-600 ng. Oral

for ' ' il ' ion i

sonTHL AR SORKELELLL e B SRR St Bl n e
forinhe tabléts,afappitearoraolutiod A ncifgotied drhoumt wéthelrealf formulhBdred

toget her with syi tabl e. pharmaceuti cal | y .acgcept ahl e.
adrgiRfSIGres to BRGNS o dines i1 BRUIGES PEPRTT LIRS flictiated.

dosage forns include tablets, pills, powders,

sol Thé effisctive ampamsifapent depanlds oanis: aggl weighead @apdsioheds a patient.

supposjtorjes.. |n neral, the faornul ati ons are .
In w@%ﬁ%&%v ey Al gecahts l?wlila_ﬁalt%@g?nga AP g1oxgthen! 80 me. The daily
orag§ Th Beo%.ohpﬁ)mg CORP 5l ABnYhrk t&oh‘béﬁ%n@lyg&%h@ﬂ $n a unit

inély divided solfd carriers or both, and
dosage fismany mayhtzppreparediey amodeihbd kitgren acthewg of phamaicenthe

can. be i ncorpor into a.variety of basic.material :
corfgpRitREe B B P qor e Ul e et sfo G 8t Buble caier
intd SnyddeéRe@Bosabé R, TepidaMisitdosdgedSirhy/Riciude k2MHt€ Mills, Bowders,
treat the disease. e conposition may be suitably
solgfiqiis] spspahsions.cnadsens, punulss.apiudes, GWppRsitsics Jargeneral, the

| I rie S0t

Y Loyl BT S Bl bl aen
compitidnesith hidquid carmigys drdinebndiviess eslid ¢rinders abbeth sandars netessary,
nay ﬁ)e igcorgorat,ed,diéqectly ith the food of the . .
shagingithe prgaucly hhe 29 &peaedient cap AT HICQERCRALTGIC § Karicly pf hasic materials
i 0 TR e PO dos RoRRL & BB § SRR, PROuMSAedve
ingtedomh estreat pshideass. el i xi rs, suspensi ons, syrups,

waf ers, and the |ike. The amount of active conpound in

SucCp,e composition may be suitably orally administered, for example, with an inert
diluent 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,
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.
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therapeutically useful conmpositions in such that a

sui tabl e dosage wi ||l be obtained. The tablets, troches,
wQiobd/e22988apsul es and the |ike may al so cont ai rPa:62008/000294

foll owi ng: a binder such as gumtragacanth, acacia,

corn starch or gelatin; excipitents such as dical ci um

phosphate; a disintegrating agent such as corn starch,

POt 2 OraBled, GBched! SIS capRtdsthnask Kikemhy KiSo cénthiPhd oMBWing: a

such as nagne5|un1stearate and a sweeteni ng agent
binderctuclags gur tragasanthaatagimecan s@a@t«@eﬂaﬁmmlmmamcmdﬂcalcmm

ph(ﬁ)fﬁt gcr %18{%%%32 gltﬁ%r}, %1)(1;8} gs a{:&)grg%grﬁém (8@1&) sPa{(‘hh gl{gmlc acid and the like; a
lubkiBarit shEl 49 thegn@siGmRidtrae; dntl aReteaitizaeBnt such mbtdse Nadt6se or

materials of the above type, a liquid carrier. Various
sacghasisrmappbeaddgd or ﬁr&lyvmmraégwclags mmgé ogof pntergreen, or
che%é/lr}ﬁfl'v\ﬁlsuﬁrg%ce’ r{tﬁgl fag@ ‘&}{ﬁ F(fl‘m’ 1S aQLra Helgy gﬂ%éﬁg%ﬂéﬁhﬁmn to
mateoialsed th dbove hgke) ahqulduganer or bot h A syrup or elixir

may contain the active conpound, sucrose as a

swe e

or o el BdERLrs 6 D6k pRC B ORMRR P A eriee modify the physical
for@radnigeddshge/amit. Foﬁnstaﬁw’ sabletapyllsyat edpsales tag de Icnated with shellac,

preparing any dosage unit f oBm shoul d be

sugghalr bRt &b SYURIOF 9ll’ﬁmnéy SARfey g?%[wﬁcgmpgu% SUSTEsE 4 & syveetening
agetn‘?| ‘?ne@l‘fsq léﬂ&g i aPMRAs ad fre@ediilbOR, dyE ra{‘?d Ast ¥R GAPAUM Ty or

be inc ated 1 nt'o sustai ned-rel ease
orapgceﬁamr i Qhwussedarfyonatatiatused g prephringtaal Idesage unit form should be

I ntray. pus Ad S n_sa enbodi nent.s
phagfor e Rah e B 0r HERbre G s BRe s Grgpyed Madditon, he
activl lchRPSNRINALE bE ﬂﬁ'@ﬁ)@kdtd:&ﬁt@ﬁﬁtaﬂ%ﬁlrelesie%ré}ﬁratlons and formulations.
accordingly. The dosage of the anti-VHZ agent

i nhi it be bet n .about 5 ng/kg/2 weeks to
abotiyect lﬁﬁﬁé’gﬂﬁe’?ﬁé‘é%f MIRHEAGS: i - VHZ agent i nhi bi t or

may IRy vbodadents) the SOBRE. zcgfenbletpmeaedldaaaaﬁjeaghsld ay,
such as at |east 30 ny/day, |ess than_200

IntrgpgnRBYH @g@p@@y apg) a@rggnsﬁ@rp@ ggpordpﬂgly phbg ﬁiﬁi;é%%?ﬁ %‘é pnti-VHZ agent
inh b?{opﬁla ?R!'e%n a85 E@mv@ek‘s' tFatl OElF h (?’ g‘%/ k°gt df Webi&. The anti-VHZ

que ou e wat ersol i spersions
ageannhhftﬁter Mag bp@mkedesi 1h(ardosm ahbeevgeorl 50 usg/paye pachadsi ab keast 30

meflgs eyt PO hEf e BrSertrdretanle ERERET i o1 5

the extent that easy syringability exists. It nust be
st a’ﬁheephumhawmihaﬂ foomnisut table Soohjerablefse inoheleastatils aqreagesolutions

and nust be rved agai the co m nating action
(WG WRET SR STPBUN 00 S BTl TR GmPORHEOuS Preparation
of SAHIE fEctarid S(}Hﬁn@hsstﬁ’ld‘i/ﬁ@&dﬁr U1 PRESTHE TortPRustBe sterile and must be
contarning, for exanple, water, ethanol, polyol (for

fluidxa thel a,teng t}yxc easglsyrlpgabpyy en@tsg]tyrmst be anlde lupdgritite conditions of

et he yco and t [ .k l suj tabl e .
mafilad Giect Fpascne iR oo Berrant e Lie Pty action of
midrbtiohisis §l§:|h £Q>a&€hdﬂ§1ﬂi figgi. Thetarex2oq & a DYvenber disgersibn medium
a coating such as lecithin, by the

containing, for example, water, ethanol, polyol (for example, glycerol, 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
maintenance of the required particle size in the case of dispersion and by the use of

superfactants.
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mai nt enance of the required particle size in the case
of dispersion and by the use of
wospeofesst ant s. Topi cal Adni ni stration The phar nmaoesd 005400294
conposi tions disclosed here include those suitable for
topical and oral admnistrati®h, with topica
formul ati ons being preferred where the tissue affected
i's 9ﬁbﬁﬁﬂbb%nhnﬁn&k'n or epiderm s (for exanple,
psori‘asis, eczenma and ot her epidermal diseases). The
t opThaphafrmamutlaall cmrra)osmwhm@ieclofh?dsherthalmdad@a@ pujtable for topical and

whi ch t he tion.is I|e
ora IR TPl P ER B SR REed s i aligered s
pruﬁaﬁ%h@ Bitih @R 8pidrias (FBE M@ psdi@dsy, E@emapl ofter epidermal diseases).
application includes a soak, an ointnent, a cream a

Iot ste a stic as
R EicgaP RS Sl B SR e R By compsicon
is dpﬁllé@é}&té’lﬁﬁl@}db}bﬁlré@ EbRES WigIhe ks suth® t6beiteste@f A conventional
vehicle can be inportant and generally is related to

phmcmlpalafnna&ntepleal aphlieation infiludes 9s0ils ap @inecnt; a greaw, a lotion, a
pas SR ({gﬁil R crﬁp a sprag/([:lringjl %el%hseol Sklanh Brl éofgﬁ[o?ltalnﬁ rt]hedllllé“ee q‘%ﬁlcal therapy is

1 aq Leou’s prepar at

delW&ﬁ{d&@SvaihﬁﬁﬁelﬁdSés ithie (mbﬁ:lelcff &Ehitie@an de frapSreant snd ge&ﬂteﬂ!@' is related
Wi th hydrating preparations, Soaks are the fa3|est
A

to yhsthesaingeutgroy Fhigniscliteasqisite be Bpalp-ifvid expriplp AR acute skin
projl@é}gﬁj&[dlk&sé"@e fal §B@£{§d Qith a F@m% Qhyhd Bﬂ%ﬁaratlons whereas chronic

t1rons ved In as are 1 deal
skihg@raliferatich dis¢ase tsrtregtadmmﬁ;h hydrarsng @eprctrammssSans are the easiest method
enul s

¢ ter-in-oi.l Vgp

of § ekt oIS gt isgs et i ity SSREP S At s

(m&i—i&atﬁh? dR5ARRYinANG VRN QRGBS oIyt 43 isteftBeidbud &1€as. Ointments or
| esi on sonetinmes undesirable. As appropriate, they can

Wat%napﬁ |etrmdjs1%rr$, @rgmlt)ﬂ mastiedactive ty dzatingagenss appraptipefpadiyyscaly
erup %I}?t hlét arrré:’) %regs ﬁ deﬁelg(ﬁ%‘g Fpgorn fig Sne??ﬂﬁé ie%fon% m%hmtepﬁndesnable. As

appRopridié]tNét &h berpplsddainombihageh smar@baabm bﬁhbﬂaﬂﬁ evhan & is
t he nost cosnetlcall acceptable to the atleqé

desiraple A insfeass PenchaRbih i g N9 RSP TR hiseigh digiears or oil-in-water
em ﬁ)!n§ aﬁé gJ Q?a%g&héﬁé anc%n]e tl'r:éjmosthsrhél%% ta@egl%qplé patient.

eam tions generally include co ts such
(Gaso pealc 0l @oodmadnat @hilmgn’ thqrmah&ylbgnd I@}ds;ﬁcqf IElerammtha%h Ed., p.

15‘234 %9;%);?(893)5: gi{%a:rr? ?(?rrglglg%wag g%nr%%] tlai;lgge C er Bélsuc g pee’troleum
lanHHﬁ 'p?)lyfﬁ}%/lede@‘)@old1 nthe @Al gly%em?tlm}ﬁ&f}@ algA{akQWBReryl stearate,

hylchl’ori sot hi azol i none, nethyllsothlazollnone

cete,awl Jeadohitoeopherahareryeiiwpyenyd pyrisies Fppbie Ricghelsgmegcone,
car men rﬁleth'a)]b]clfllgng(ﬁhlhzo% n%g% née%}nﬁothla&romi'&f’et g)gcg&nestﬁfacl(()rée and

hydreiypﬁapyl naernnylédlleudse,kﬁ,wqo)laerstmﬁulraerﬂhyrebhose formul at ed
to |l eave a residue on the underlying skin, such as the

S¢ a?@g& ?rrgg% ons ?or toplcal apphca‘hon 1I%Yudenshgehgggsasoa¥§ Ihgkenl%tlons and

the hke 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
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
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In general, the concentration of the conposition in

the topical fornmulation is in an anount of about 0.5
wd moy0fdsy wei ght of the conposition, such as mlsd2038/000294

to 30% about 2- 20% or about 5-10% The

concentration used can be in The upper portion of the

range initially, as treatnent continues, the
fo {eh?lgﬁﬁrﬁu al%eiqg%scf?éhugﬁ T?ﬁﬂ@éﬂ %?Ir)lg‘,ggte)ﬂsfar@ %gt%fll ggﬁliegriwﬁfe daily. However,
onwpxbilhycaaphmisn@f ) lmgtr&tmsapprlnwcfretqmﬁm@mhcatwns pbaemalier dose may be

effoqu]ls(gu al tl}éB.BF Eg@%ﬁ%k@a@&% a5 aswa? g{r a%g g@o%ﬁé@%l penetration of a drug
int&{HeQG4H1¢ Skin Tdy@rsSdvienh ProlGiiped pUiiddBStiAE! as a reservoir
and aIIom1graduaI penetration of a drug into the

vi abl e ski ?.ers ove{ r ol on eriod,of ti | Te. I.n

B wiresbapian. gt ol pmp e hceRrbRrdBr: Bufipacfie a
patleR@§ S6h §RbrddH & o AN AR phaRAddoRIPical effkdt Nt hs”géaeﬁaﬂp ubh&erstood

obtain a desired pharnmacol ogical effect. It

thatydhe @bmrpt}omm@us ms@ thetskiat is nHencalos of Prei ngfure pf theuigug ithegbehaviour
f
of %8 P{Shslc U?'nds t#lg Flﬁe e (9 [ha o’r V%H%)l?%c%&&nt?&r éllﬁfgre%éé%l tﬂen%te of

abséaption R El%ix DE Gm&ntfté}ﬁcdl idhig8 o feaamic riidhi dlﬁbleno\fehlcles the
absorptiaon or, flux of different tqgpical drugs or

conggpiEAtion e dryg injthe ¥ehicle. thepartifier coathgienta daig Mwehthsﬁtratum
corﬂéﬁfﬁ’ ahd tHeP@n R e difRSioRRbL gie‘ﬁﬂgﬁgg%?ﬁ e%ﬂgtuﬁf ccﬁiﬁé{ﬂn To be

tween the stratum corneum an cl e and
effetitivé fisri tomatmaef 4 dmigemtst ciosgithe gtratnmt doenesinT whwmls:wspmmhle for the
To be effective for treatnent, .a dr cross .the. . .
bardgs BE G He S BSHORG & e AT R OY e b X Gt i vitro skin
peﬁe&aﬁ&ﬂ RRREVR vBlol Dstrédpa@ERRY Ahard. $QR6OAN75-1179 (1971)
formul ation which exerts a high in vitro skin )
demenstrated thas iy vivo efffcaey pliepically irpbied Sisroidnyas propaitiopdl to the steroid
peneprgtlcr;ﬂ I‘alSC %d de@glaflonél %u%na%i? I;Z%Zt} dermonstrat ed that
ivo efTlcac appl'i ed steroids was
proportlonal to the ster0|d penetrat|on rate into
der mmehamr@hnwr whmhu is dermatolegicallypaageptakie anth compatible with
nce t |caII accept abl e
the Cagﬁ[g Sfn EF énc\ﬂmoﬁat?% gl?o glg 1c61 to){rrllcg%arss e a;?enatrﬁn({n of t €, active
corhfduiid{sd frio@thk Qkinareasiatd dp@ddamaﬂtd%atno@we@m sikig em@etdcmewhlch
conpound(s) fromthe skin surface into_epiderna

incpeapestthhaRspinsion of thaacH ve peraprUsA(SMAtE e skit wduees ﬂi*ﬁh@noum of agent
necdBS Rrh Pl Rle t'fé]cl%n@lﬁ;ahéf grcﬁ/?d.gg %’rgbdl&ﬁ%er' lﬁgtﬁ’igtg?i?ctsd‘f!tﬁle formulation.

reduces the anount o ent nee or an ective
Skinpeadtratioh eahahcprsave deld khawn & ﬂhe ageFoﬂ exsmpleg dmidtled tsulddxide (U.S.

Pataﬂgvéﬁ ¢ ! é)lg{}:tacuf;é& ezg(eﬁts{o sur, E@ ngngrSJ gﬁarera‘nemgm 73:1153-
114641584)P8t conMinaton OF e%maﬁ@l%)nd O‘Pél@ h&d 8F bféyl zglc@‘rolp %EIaQ@d!S Ph, 2-ethyl-

sur f act’ant ( Cooper, Phar m Sci

1 3(@9&@)31 (th lswwaﬁ%m; dﬁn;ybmeﬂavhmhmoxedﬁ:candlﬁenoce B&M (biadgraft Eur. J.
ol o900 2P RSN 1P Mkt SRR B e

Az&rl‘éﬂldﬂmfﬁy,rroﬁdbnes\]ure%@pol&@é@&alﬁh@ét%dﬂiﬁhﬁ@ﬁe, 51:619-637 (1996)),
21:165-173 (1996)); al cohols, sul phoxides, fatty

aci ?erpenestsuch as 1,8-cineole, menthone, limonene and nerolidol (Yamane, J.
Pharmacy & Pharmocology, 47:978-989 (1995)); Azone.RTM. and Transcutol (Harrison et al,
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.
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Azone. RTM, pyrrolidones, urea and pol yoles (Kal bitz

et al, Pharmazie, 51:619-637 (1996)); Terpenes such as
wol2089/6¢1208301 €, nent hone, |inonene and nerol i dolpdTYEEmMS00294

J. Pharmacy & Pharnocol ogy, 47:978-989 (1995));

Azone. RTM and Transcutol (Haf%ison et al,

Phar maceutical Res. 13:542-546 (1996)); and oleic

aC' ﬂrv&?ﬁ%&%@tﬂtﬁﬁ%f Qlﬂé At o @Slm?&%’é/r{ (%%egieié?ﬁineﬁ%‘yrigéhmques

rmazi e 1 744 (1996 are known t

knowaptoahesesdf iskillpie et aratFoo nxa:ﬁpla,rraduota’bvlmg of the active compound

foll s Ao deuParoh e B9t A ROBE “Riteusd tpefhe skin
endbt&%e of sigliin theiaft th RBtepthine IERIs PRI RpositRi BkcBed Ligiflg any of
of the active conpound, followed by neasurenent of the
sevaraboethads of deteratinteskin resaipasiond! ahrstestisemppynd: rh’@bb%twns relating to
skiff gg’etr%ﬁoﬁ) g‘tﬁgﬁg int dlelR 1&831}331 v E} a}n(a (9 }?Jvmlﬁ]se Tlhg \(’?Aha% d;%f Yorkshire
tRe nposition a SorD usrng sever al

PigQfs adel(rﬁmﬁl Niotél kaM&ammgtPfe&tutalﬁoﬁB‘ Pdnb&atices in:8winedn Mdomedical
Publ i cations rel ati ngm\;:to skin penetrati og st ydi es

Resegeahy ik ERdiumbisspmatil.) Ripeymanievs Yorihako, R §h Snlethodology
for T ERRufi6n 5% & BHo %‘ﬂlrff‘éﬂéﬁ'&tl&{pﬁ@ﬂenﬁﬂﬁtl(k@aﬁy Mé?ﬁbds for Skin

Per cut aneous Penetrati on. Sw ne 1 n Bl onedi cal
AbReptar, ChW Kemppaiidanmdnd ey dn Reﬁehr)lthPEémﬁRC NizgssYBeda Raton, 1990,

i.ns S. Meth l.o ) ecution
oo B3P ¥, B BRI o ug S o BRPRARY Al 5o
Met hods for Skin Absorption, B WKenppai nen and WG
Rei Fernvoaterapphcksions, GRGhPadsg, fom ofiageat ensoni®80ion may be
.67-80;. apd . Rei f enr Cosnetics &
st d e TepmgtagSes FRsgey fofis. SR asHIm s Tigentgan be
inchbRReat@FintdWddrBfalpath gqﬁgnhg&r HCRMRPAk{al FPArAERYuld& Nordica 4:117
m ni stered using fornulations known in the arts,

a
(1992 A hachapesli ghalr in. Bighatesiglsnito: an] 48<(1PADoNisdner R in Hewargt 39:761-

76%@?%@8 gP ai) df%g Fi(%gg?g Edrwg%lﬁgsr lénaowr}u ﬁctfl?a%j% fIRGaN t!hg %fﬁmency of

delBiepnait the tlﬁi S0 i atddstd 8 tred895) ; Niedner R, in
Haut ar zt 39 761- 766 (1988)) or a bandage according to

of  GarpuAR B Wnfifgs bR R B8R Pl Bl Eh g ivients for
exdaiplé; PrddetwativésRich 8Pme ey Ifagdbet] ‘tibhkyll’hfﬁcoﬂeﬁ @dSﬂbbﬁd:ldW@r @iaternary
can have additional excipients for. exanp

ampopigt carpparad; satihzess suebtan e apEaxidpEn ilgﬂ‘h ag butykased
0L AL B0 TR AP g s

but I at ed h dr oxyt ol uene or butyl ated hydroxani sol e,
and erétil djekiragorti trat e and phosphate. Parenteral
Ad ml"ﬂé §&fv@§:bﬁg01ﬂaem9}95 ?( Be QMQJf%d nt%l'a"fg op?ntraperltoneally
adm ni stered arentera y or iIntraperitone
Dispesjpas saoalso baprephrsd ibglypereh diged poﬂye@h}ymrgbﬁ;old agdiingxtures thereof

andD i(rjlloy ll?lyslorengeen%logﬁr(l)én%s then 1sprgrs)§(t_)rl1'lsrn%§y lgehgrggzg];d in 30% Capsitol (CyDex,

Inc., Lenexa, Kansas, USA). Capsitol is a polyanionic B-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 SBE7-3-CD.

Adjuvants
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
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and in oils. In sone enbodi nents, the dispersions may

be prepared in 30% Capsitol (CyDex, Inc., Lenexa,
WEKaNSeR988USA) . Capsitol is a pol yani oni ¢ b- cydt@ussanos/ o294

derivative wwth a sodium sul fonate salt separated from

the lipophilic cavity by a bllyl ether spacer group,

or sul fobutylether (SBE). The cycl odextrin nmay be
stimringedapound istiPittifte IBRNCATRAFAtS LoORteMPMtddtherein include resorcinols,

adm ni stered in an adjuvant,” co-adm nistered with
noreivnicsirfagtantsisuelr &s mﬂyquetlhb'bn@ @hﬁlsethﬂcﬁndmhﬂxad@y up@yethylene ether.
ey B8 Py OB L2 At PP acer car
emiigio@s Bs WBlt ksl Elshveseat lipgomes.non-i oni ¢ surfactants such

as pol yoxyet hyl ene ol eyl ether and n-hexadecyl

poI et hyl. ene..et her. Enz nhi bi tors include

pan ”8 tfou ¢, ?%ﬁ”@f%gﬂg i ncl ude

wat Bhdériordinhryl donidibes o%a@ﬂﬂd&is@ﬂﬁe@&pwyﬁrdmm may contain a

conventional |jposones, Prevention of M croorgani sm
PreggTYAIEg tORERYENIheIERoXF OE BHRIPQTERMEMYf st or age and use,

t hese preparations may contain a preservative to

pr evepretéiftiodof tdactibn 6T Micesgatibmssan H'd‘llﬁoﬁglﬁ\abﬁlliti Wrvarious

of the action of mcroorgani sns can be brought about
antibpetgrizliagd enhivnes Aeers; a1 Sxampla parabgpy ghlo %ﬂ@l piﬂeﬂol sorbic acid,

rahe | [
thir %?g% IFRe gﬁnﬁr‘éh‘}agiso ﬁlf niab’lney ngé]gée 1s|§l?>'hl¥%sa%e§t§ fdr example,
sugpss isbdient crhlorrdel Bdnéongsdabsmmncmgfmh@mje‘ctableeomm;msmons can be brought
ars or.s dlun1chlor| e. Hon ed, absor pt.i on q
sboRh AT i DD TGO R L B G SROTash forypRls: Aaminium
moH&ﬁ%ﬁﬁehH@ggQ@mOSItlOnS of agents del ayi ng absorpti on,
for exanple alun1n|un1nDnostearate and gelatln
Ste |nJe sol uti ons ared
i nc tﬂa Fﬁé L»maei ARG PTPIFRS vaCTRORHBE P&ﬁiﬁf%&ompwﬂd in the
req@iQHEHhoud i 1R B H%'s@ﬁv@nt%'tﬁ’%ﬁou‘é"otf bheVAhdrGhigre@bnts BRumerated
other I ngredi ents enuner ated above, as required,
abofvg,l asovq;dreldyfoﬂlpmé g diltstedrstdrilisatiano ﬁ}en@ghgr(hsmey;lons are prepared by
ne B B BE RSP G B R ERTE SEAPR LB e b
dispéi$i6R nfe@Rin@ hitBthe Requrag othetl ir@&&ﬁ@t@ﬁoﬂ&ﬁ@%@nﬁﬁdra&dﬁﬁbove In the
required other ingredients fromthose enunerated
casg pbsterile pewdaes fernthe petpamtiop of geplsipigeiablesplutings. the methods of

AR AP S G SR 0 it o

of thé ectfvedrgredidntyplngaryesiditiogaledesire d mgyddédnd fmnpmmhenslpfsterile-ﬁltered
t he actiyve ingredient plus any additional desired
“ﬂWH§¥gHF% t frompreviously sterile-filtered solution
t hereof. Pharmaceutically Acceptable Carrier
Pharmaceutically Acceptable Carrier

As used herein “pharmaceutically acceptable carrier and/or diluent” includes any and
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

compositions.
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As used herein "pharmaceutically acceptable carrier
and/ or diluent" includes any and all solvents,
waliespenssson nedi a, coatings, antibacterial andcCT/SG2008/000294
antifungal agents, isotonic and absorption del ayi ng
agents and the |like. The use &f such nmedia and agents
for pharnmaceutical active substances is well known in
the matle. tR5FERImd NSOf ar as any conventional nedia or
agent | s I nconpatible with the active ingredient, use
t hektapéspeeialih ed\tan@gacpéuo |f@1mtbatp phirmaeeicplcompositions in dosage unit

ARGk Ve i,ngredients can
forﬁ’l Be%g ?ﬁ‘i’gwpsglagﬁe Oggﬁ%&, ti ons. Dosage Unit
Forms It is especiall y advant ageous to formul ate
phammumltcfaﬂm sowsed Seteiroresers to physighly diseretefunitnshiged as unitary

easeo n, an unformt
dogectpd nsnPerts i bl e FRF | oAbt o Fros DU gty of active
matHralERE Batbd td SroditicttREd@sredl ek Beliticl oFa@ @bassddiatidiewith the required
subjects to be treated; each unit containi

phasmegrattisplrdarricd. Heaspesifigatism fge the\r@veﬂé%Oé@geanﬁcfgrrewsmated by and
dlréC?lngC grt&ﬁt 5:%%8 ﬁn%ﬁ.L Ecﬁg &Q:%Eéﬁ%{{js of tf dcBEL laerial and the partlcular

e require armaceuti cal carri
thefdpeutsetact toctat dchievédyrant hb) thehﬂilta'dmﬁsagherentlm tlfecamsf c@mpoundmg

di ctated by d directly dependent, . an t i q
suchigPRR IR TeT der (e (AR O] SeeHte Ty s s it 4 dSeased

corﬁf?t‘idd inWiaEh bRERAREM IsGrphfr&et to be achieved, and (b)
[T mtationS inherent in the art of conpoundl ng

such as active material for the trg{g msnt of dis aﬁ
elfective

i n IThe PHgFIRA BPIAYe 814 iFN e cPRUALEY [ SARN D1 Bh 2R
adtMNiEe dQl‘PfH df¥echG@hhbudes th%[t%ie 8@1’%&&1&391‘1}‘3Qéceﬁl‘ét)le\é‘ﬁmer in

Ingredients are conpounded for convenient and
dosagé enit form. &dthe pasetafabimpnsitionsedonéining supplanentary wetive iagredients, the

oy FF AR P GRS 1P GBI ABA BTk A0S of he

sai@ HppéREmat ary active |ngred| ents, the dosages are
determ ned by reference to the usual dose and nanner
of administration of the said ingredients. EXAMPLES

EXAMPLES ¢ 1. Generation of VHZ-EGFP, VHZ (C95S)- EGFP,

e

sl e bR MR GRE PR EPIT ST, IR

VHEACHESY-&5) Expressial Constracg! ate in the generation of
VHZ fragnment. Forward prinmer A

ORI SRR S S P B
teniPRdté f e B rht®sh of SBHZ fii@ent @oﬁya&tl @Biner Ahe VHZ
5’gcgaattcaccatgggegtgecagecceccaacttetee3’ and reverse primer B;
5’gtggatccegtttcgttegetggtag 3” are used to perform PCR (94, 55, 72°C, 40 cycles). The VHZ
PCR fragment is then inserted intb the EcoR1 and BamH]1 sites of the pEGFP-N1 vector,
resulting in VHZ C-terminally tagged with EGFP (VHZ-EGFP). To construct VHZ (C95S),
the above forward primer A and reverse primer B together with a mid-reverse primer
5’gccaaagcccagageagagtgeactcccacage3’ and a mid-forward primer
5’gcgaattcaccatgggcegtgcagececccaacttetee3” are used in a similar strategy as described
previously (Zeng et al. 2003) to make catalytically inactive VHZ (C95S). The VHZ (C95S)
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
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PCR fragnment is then inserted into the EcoRl and BanH

sites of the pEGFP-N vector, resulting in VHZ
woGobsexvgsal | y tagged with EGFP (VHZ- EGFP) . To poavesi20080100294

VHZ (C95S), the above forward prinmer A and reverse

primer B together with a mid-8everse priner

5' gccaaagcccagagcagagt gcact cccacagec3' and a

VHE dofQf F@Rgr&fhbﬁ%e respectively inserted into pGEX-KG to form VHZ-GST and
gcgaat t caccat gggcgt gcagccccccaacttctcc3' are used in

VPEZ(@B&S}@STSAH atongy armsonfmwd tyddNpr sqienesigyof(tieengling region.
al . 2003) to make catalytically inactive VHZ (C95S).

Exéﬁ?’ﬁ%ﬁ& ) ﬁgﬁdﬁ-ﬁggﬂ %RK%J(]S{:‘@%I{I SEBN Esép.lee;lﬁg VIEZ-EGFP,

tes o vector to form
VHAHELTEP ((F—ESS():andrEﬁiEBNeytqra@ged wi th EG-P;
VHZ- ( C95S) - EGFP. The VHZ andVHZ(C95S) PCR products are

ST A A Gyl S

carﬁ:aqwﬁﬂmeFMCﬁﬂ (AECC ¢tliBv32y @gV@mal Emakpiney Eell -SRie(ATCOrCRL-

. apd NRK Pools S .
o5 QPO PR DB odhl TEGEDI B EB R ShBPY]d 640 medium
sup%Wn%te%Wﬁl??%qgtapmﬁé $pirh afd @ miMIIRERidnYiak Ylnv1trogen) Cells are
ransfected into the human breast cancer cell

sel¢qt¢demmﬁg/m1(@erl@(fom®3fzﬁ;tysdp eplablisdl stablg cali podsy The stablmols

(/,Alli&C 0 [

1O(cie SinflfR élﬁfjn S@#&%Z‘P r%%l:lgrsggc?qyure |V%9%%Rll SFlglé?Be (Becton

Didkﬁfi;bﬂmo%a&pd fRNEGIFRositive cdl0 f et al bovi ne serum and 2
MV L-glutam ne (Invitrogen). Cells are selected in 1

Exg%gri acwiocf %gosg(g@id e (f ?B%Ié’gilglt S?{#? Ii‘:aréﬁe' P sHEceqrﬁler Localization

subjected to EGFP sorting by FACS Vantage, SE node
( BebR&ncelis tlansfsctnd with \SdY d8iFH mpre’@siﬁ@wpotg'r tie\gmowie ph goverslips and

o8 B e BRRANGP Y BFR AMERE G . catsare e

fixdd iasTee padorMal dehYH¥ fECH Mhif 4PfREFlehpe et @RT&MQCQ It two more
on coverslips and washed once wth

wasﬂf@ﬁmihrﬁBfé?Mnme gty are paEngahNizes rap., mle(ézvl\flﬂso A¢® Yapepin in PBSCM
c{mc ate w1%h Za#h&%ﬁ%f%&?&lt%? F%go%d&g{ongeow&eaﬁlc (919 eton, NJ) for 1

enpera ure nore washe
holPBBRY andtes el draigar st 43€r Tradulls laﬂsegi:nﬂp wakBedthreewinids with PBSCM

andglﬁg:'lll %%ﬂgglg:e\rﬂf h%ugqé}sglaﬂggg}?galfeg 1%}% edQﬁ{g?n% Ifor 4 hours at RT.
Thé Q'HZnEGFP s dlmvf\@sruaﬁzéac(gfeeﬁf by fuore@dndNBRrQXEHY 'Cg)mocal imaging

The cell's are gently Wwashed three tines with
is néﬁmch(rzmssrﬁ@%éﬂ@&nwetwomcn) mouse | gG conj ugat ed
with Texas Red (Sigma) for 4 hours at RT. The VHZ- EGFP

Exmgw 4, ??éde)‘atdeﬁ?&%bF&dMQ%@lﬁHQl AN RABIAE PSHERASI Anti-VHZ
m OoCca

roscopy Imaging 1's perfornmed ™ (Zeiss LSM
AnbbOdiesrage Browser). Exanple 4. Generation of Mouse
Monocl onal and Rabbit Pol ycl onal And-VHZ

The method is previously described (Li et al., 2005). We used the ClonaCell™-HY
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

applications (Figure 10). Rabbit polyclonal anti-VHZ serum is generated (Genemed Synthesis,
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Anti bodi es The nethod is previously described (Li et

al, 2005). W used the ConaCell (tn)-HY Hybridom
woCoond2gssKi t (St entell Technol ogies Inc.) to EOTSG2E8/000294

VHZ hybridomas. After fusing spleenocytes, derived

frommce i muni zed with VHZ-&5T, with SP2/0 nyel oma

cells, 506 surviving hybridona cl ones are isolated and

Inog)r FhE aMﬁ)od@s are?r@ Qm'rrﬂinﬁil@é }alﬁbftﬁ%ftﬁg sy Rthet¥Feptide C-
bi nding by E ones showed good reaction with

RRURPG S hd IHQEK m@pendmg tp arpino @lcxdrregdws( h265i 4(23 n)é élgtnan VHZ.

tivit t h I
AnfBE are pluBFEPY Bishh Earont Calgh FRini RrafeRS . A specifc
barbfiekpedied sigtlio- léﬂdzlwwfed mm&&&&dm@ﬁﬁm&ﬁﬁﬁn analysis of cell
Synt hesi s, | nc. e antib |es are produced

by
lyspigsrdenvedrepm afbf@ratl sethiings, andsdateationiof thiepandde specifically blocked by
ﬁ%ﬁ ondi ng to am no acid residues
V}%?§§$a§§#§§{ ﬁgﬁgﬁigﬁgﬂmtibodies are purified by
protein A and then peptide affinit chronato raphy. A
Exsm»&q §.iCconfaerd Micrasepy: ardi Agplysisof Endpggnqus ¥ ﬂ‘éﬁKbMCF-IOA,
an%gﬁg%%gﬁ%body i n i munobl ot anal ysis of cell Iysates

rom several cell lines, and detection of this

band is specifically bl ocked by VHZ-GST fusio rotein
(Fi OiRkocll btumen Masrsars, Eptbaiiossl)- MAF | &5 6By CHARL-10317). and

O PR AT VB ST PR

waﬂﬂsﬂ@@c%hPBXEMzPBS aﬁﬁiaﬂu@m@Mthezl einallnﬁ\ﬂr(m'(ngrl@ells are then

cell - A43 CRL-1 55 are grown on gove
fixehtn w&s/h@athamlefom wnpgsé‘,‘fl/lc( PHIST EHA MOV w?ln?g%cﬂ the cells
are?i%ﬂnéfm}{llzgﬁ%lzh mgp\l’vltﬁ R"’IQG% tsgg(ghlfl ieAsER aJIQQr(EJﬁEG%% mouse anti-

mn at -200C. nore washes wth
y-tubudind Bighs) and rabbit metd HZ 28iibddgss (151 56 dilutibnhfod 1 b@ul%t RT and then

Sap PBS d b h - . .
oV RO T G araty P R A P oM @ ipeuated with
antil- ﬁ{?)ugé 10¢f é&l{ﬁ)gatéarwﬂh Pous Rl (Skma3afd htehbey @é@'cgmilgé’t%d with FITC

C. The cells are gently washed three tinmes wt
(SIQBSK’M drhouisrat BJaCedfosiltimagmgiis perfimet g@@@wmgﬂtoelmage Browser).
with Texas Red (Sigma) and anti-rabbit 1gG conjugated

Ex¥inplt &' Throdint PABIpHa®dse AIAHr s at RT. Confocal imagi ng
Is perfornmed (Zei'ss LSM 510 | mage Bromser) Exanple 6

Tyrosi ne Phosphat ase Assay The EnzChek L
(1 n¥he EBglehek M@‘eg?gqnsRaéw) 1§Nése e@s pgidhe manufacturer’s protocol, the

ﬂug%géﬁlé‘gﬁﬂéfrgfe reQB 9504 in th stfa*' URII9 UG tasat Red ae%h@d bStential

onstltute e assay welis wth buffeér:
PTH&sb ((Emftlmoﬁmle Edr eE’dIHa%m;n (\G{B'(ﬁﬂf d&ﬂrﬁ-l@if%oaﬂmtase inhibitor,

HZ- GST GST+Pho t as hi bi.t or
Ve EGs) RO SO e et R min or 90 min
resp&ivelya e f136Q_h&M:s AR nHuan@lied&inB /Gemini XPS microplate
spectrofluorometer (Molecular Devices). Fluorescence is measured at 10 minute intervals at

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
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respectively. The fluorescence is then quantified
using a Gemni XPS m cropl ate spectrofl uoroneter
wq Mbd/envdsar Devi ces). Fluorescence i s neasur ecde@ys@008/000294
m nute intervals at the excitation and em ssion
wavel engt hs of 358 and 452nm84 espectively. The
phosphat ase i nhi bitor sodi um orthovanadate (10 mV) is

andiPRH usihgWRMISPRY sBfiware SHbAYE SR APC-1dSRARE RS (FL2) is
i
asuring Newly Synthesized DNA by BrdU Labeling I
detprmainéd.er ati on i s assessed by measuring newy

synt hesi zed DNA using APC BrdU Flow Kit (BD
Exgﬁgiéﬁ.r\ggﬁlnﬁﬁfbﬁ’m{aﬁgié o the manufacturer's protocol.

T FACS data areandl yzed using WnMDI 2.8 software.

The_percentage of APC-|labeled cells (FL2) is L.

dot BRIHIALHePERR 3 ereyiousdesrben bt cUahas L7 SResbitaniiodHZ
aniiep s WG 23 BRI, PRESEE T Se! Oy neBpie RERSHT95),
PhdsphO®b (B8Pt 1 Rand Beactit 8M)hodRl owph o RICl Sigidlig, Technology

TR Bk BELER RS 0y SR e PRy S
anti body is from Santa Cruz Bi ot echnol ogy (Santa

Exainple) 9. Ihvoaundgod hdstOchenmnistrp gHiI€) ochem stry (1 HC) W
i nvestigated VHZ protein expressi on on human breast

cancer. . . . . .
Cou R inP g7 Kol Ve CRIA holy tbdse (flcbPGhggimens. with
VEAMA SN ABC: B0@rthin Suuitlgraje, Pstettmecughp Epgafid)r rabbiti@nti-VHZ antibody
experi nents. total Qf 65 formalip-fix d ..
(1:30t difytion) @%@ﬁ@é&rfgwdﬂ&qxvgrb@@tﬁefgéot@foef%éﬁnﬂawmn%wnd
FeeA f i
SRR CR g RATLERA 1 bSO O L te. o

fromcthptchives bhithagdihblogy departragnt bf thed{enen Meidnearblospitad.Ue addition,

TMVA. (CC08-1 1-00 ' f di .
i B R Pt ISP o Ay gy
(Fre@erRk £l roetlfiymaRs fdsie A he IHHCahetBdd is peBa&)sly deseabBIaIL Bt al., 2005).
anti body is purchased (Cell Signali n? chnol ogy) .

: . Te
E-qadbgris antibody mpmrchasgdACethSienating Veshnplogsy( co5S) - EGFP
Cell Motility W assessed as previously described

ExAmpR! 10. MCFA-VHZEUHP aiY MEEL7LVEZREDSES)-ECFP CaNM oeRity

nonol ayer on a coverslip (12 mm), the cell-coated

coverslip is then inverte it h cel ' A .

Fr o0l i mipapudnaesiped tshgefitaly 2RE Ry pdsip o
corfffodvht Mbﬁd]aﬂe@%?& E@eﬁ's%p genhhy, tRle@McdaddcdvBRlifiisSthen inverted with

I mages are taken at 0- and 48-hours. Exanple 11. .
cel g daddwis mﬁcshcfultN@Fdl$ld&5$tlrabIFéeShd@ItgreExgE@@s(B g RPMI with 10%

Fngg_gl%%:}Z %f |e§ a%t%ecgléé)lfn%(g%:sparg YakeRE ta{ (9—Vain5 lﬁ%-h%%pser ation

Example 11. Establishment of MCF-10A Stable Pools Expressing VHZ-EGFP and
VHZ(C95S)-EGFP by Retrovirus Generation and Infection

VHZ and VHZ(C95S) PCR fragments are respectively cloned into EcoR1 and BamH]1
enzyme sites of the retroviral vector (pBABEpuro). The amphotropic Phoenix packaging cells
are transfected with pPBABEpuro-VHZ or pPBABEpuro-VHZ(C95S) retroviral vectors
respectively, using Lipofectamine according to manufacturer’s instruction (Invitrogen). After
48 h, the retroviral supernatants are collected, filtered (0.45 um; Millipore) and added onto the
target MCF10A cells in the presence of 5 png/ml of polybrene (Sigma-Aldrich) for 6-8 h.
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VHZ and VHZ(C95S) PCR fragnents are respectively
cloned into EcoRl and BanH enzyne sites of the
WO By/ombssal vector (pBABEpuro). The anphot r opirCTRG08/000294
packagi ng cells are transfected wi th pBABEpuro-VHZ or
pPBABEpur o- VHZ( C95S) retrovirals vectors respect ively,
usi ng Li pofectam ne according to manufacturer's
Infedidhi484deAWidel R¥iet fn@&ﬁeﬁ th@‘ééll’srarélgelébted \Qﬁh 'bﬁfo'h%}‘éirf @l pg/ml) for a
supernatants are collected, filtered (0.
wedl bdforpbewmp aaalgizaldded ont o the tar get I\/CFI OA ceI s in
the presence of 5 ng/m of polybrene (Signma-Aldrich)

e R EPREMCE S8 A5G ekt o

WaomdkHedlimy sssiysi ng anal yzed. Exanple 12.
MCF- | QA- VHZ- EGFP and MCF-1 OA- VHZ( C95S) - EGFP Cel |
Mot N
on Im)ng arle e%ﬂﬂ%%&?@gh{ﬂgy%%???eecﬁ ﬁg}étgv%ﬁééweﬁﬁ{s%f@?ellow

pip¥ted ﬂllﬁbNA(ftep @lafleing ivith PBAS t}erceMasﬂel dogtimityninEBStedtih éreclebllllmre media.
are continuity i ncubat ed in fresh cul ture nedi

Thewyarired 25528 3% Riotogsarbed gt ts beginging (B o, wea?rrﬂw@ g aﬁ.the end (8

hr, }b%@ aRaHeIrile AQE, at the end (8 hr, lower panels) of
gssay Exanpl’e 13. Exogenous VHZ Localizes in the

Centrosome and Throughout the %to pl asm Det er m nj ng
Example; 1 Fxeaenoys Y HZ Losalizenin the gntgosgms and,l heopehout the
y?’ faj Mes provide clues as to the possible biological

nct| on(s) of the protein. To assess the subcellul ar

| ocalization of VHZ, we generate NRK cells that st ablc}/
expPesmipinz themracelfardecalizatien fRpipimean EsEmes proyide clues as

R Sybcel lular | ocations.

° tﬁﬁgg\%@%&%l%ﬁ_‘%{% U?n(f(gga? 8{0 e pl asma menbr ane and
the cytopl asm (Figure |A) gtrs)ort antly, enrichnent of
EGFPo esgefethie valpeellwar lﬁéall?éh?l? He s eapsaieaVitK callyihat stably

exp%s@qﬁﬁz %{Gfllh%ofi clal Iﬁ%%sgo g’fthés gﬂg% SRSy Bs & Pige of
eERn Rt b B

centrosonal er-peri C rl n ure ogenou
sude:iKﬂhxdc@dtioneST heI’EGH‘REmgmﬁsr fosndret tha @ldsima nmfymbmﬂleaamh thd bgoplasm

EGFP-t agged VHZ pr.otein des . information
(Figurg A0; Iatporteathy ghEement ¥ af E%@'éﬁg QS‘?I%Z in he CGRERPEIARAPParent in
all §tQ§esQﬁ‘Mellr@Hér 8 i0€0-Mdtizds twilkSthe %&ﬁﬂfsbﬁbl &%k@%@é’ﬂd&ﬁtrm (Figure

the subcel lular distribution of the endogenous
prroteln. Usi ng doubl e i nmunof | our escence | abeling with
affinity-purified rabbit polyclonal anti-VHZ antibody

in Eﬁ’(fﬂg‘éﬂ&&s' \@HZ%&“Z&QH%& SRA8SInHd th&®bplasm. The EGFP-tagged
anti-g-tubulin (another
VHZ protein provides useful information regarding its subcellular localization. To understand
the causal nature of VHZ, it is essential to examine the subcellular 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
centrosomal marker) antibody, endogenous VHZ is clearly seen in the centrosome co-
localized with y-tubulin in NRK cells (Figure 2A, Panels A-C), and in MCF-10A cells (Figure
2A, Panels D-F). In addition, anti-VHZ mAb 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-I).
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centrosomal marker) anti body, endogenous VHZ is
clearly seen in the centrosone colocalized with
woobaibzapdsn in NRK cells (Figure 2A, Panels A- GCT/S02008/000294
MCF-1 QA cells (Figure 2A, Panels D-F). In addition,
anti-VHZ mAb together with ra¥bit pol yclonal
anti-pericentrin anti body shows again that endogenous
VHZEh&og%ﬁoﬁsOVﬁk'l; ﬁgft&P frBHl gﬁﬁiﬁs%‘iﬁ@nﬁd}elﬁ%tﬂerﬁﬁ:}hﬁﬁnt in the
(Figure 2A, Panels G ogenous VHZ is shifted from
centsosopé afien seoim btervationh. é\I&KWﬁchare serughstanved pyernight. Double
centrosone after. ser va e a
im P e B P Slng oS BB 2 ol 81 i Elhutin ma
end RB&ds "\Q{Z\"pf‘(ﬁelﬁ @@@és‘ér@ﬂ% b&/Hbrefinc Yo @R %he centrosome.

anti-g-tubulin mAb, endogenous VHZ protein is observed
Furtkermerayadecreass de ay topkasniid distrihetianewiith eensemitant increase in the nucleus
rthe d | asm ¢ distribution
is Surl%rﬁmgincos tvtegﬁ W?ggék%ur&y% € nucleus is
surprisingly observed in NRK cells (Figure 2B).
Ex@nplepl & VHIZ is\a-Priteinal rosingilhosphatasene Phosphat ase To
veri fy that VHZ is indeed an active tyrosine
phog Rat VIBZ3SHAY cfzt'hea R1E 1268/ pliospRitastt e E3hy He BTP act
cat aP f?’% ?t |nact|vee & ng 1 ('% Pus?son Erot}él nes activity
of VHerGST g amtalyn@&nﬁ/ mhdne ‘éIsIZ aC@ﬁfﬁt(ﬁ&T fypi@t pofeinsTeemparing with
ase activiti i ndi c rea
G e dg BTG, dbE P Eereoieh ues S bR T aie BT ] dopreasing
blu@ ﬂ%ore@é&lc@@bit&hﬁﬁ%rﬁkilbﬁ a3 RIS aldaboléhell @ith& by
by addi ng phosphat ase i nhibito

r
mUéﬂﬂtOh@mwaaétce erjontby adding phesphatasg @h#bétosﬁodmah@mh%)anadate) into the

5 Enhances Cell Proliferation by
aSSE%(@{[?LIllrg32\ Paﬂ/ S Transition The associ ation of VHZ

W th the centrosoms suggests to us that VHZ m ght have
Expoplnts. ¥HZ mdaness Gell Brpliferation by Ractitating Gd{S [ sansition
regul ation. To test this, we generated MCF-7 cells

t hafrh§££@&¥n&%¥@ﬁ§%@itﬂ dhé %@ntﬁisfnfn@ @@%ﬁest@%@ﬁ@ﬁﬁt VUPIZ might have
constructs: 1. VHZ (C95 S)-EG-P; and 3

potE@RD fustivn in ccfm@lltrtgrtée C@it @mlcereg@len@n Fiogtess Haib ye gerfepated MCF-7
f
colylfinsuBS PGl e 20 Ry S ouln bR 0L BBt B v i

(CES)HGHR; bhd 8. POERRE&bi. Qe t}DN,‘\stSMBpr@lS lafe é(naIerdi Sor their cell
nmeasured in these three cel| |ines usjing

sttt ictals ol apmmed Bt BrRAioniSs (data not shown). To
%ls‘B%Qérvéﬁ%V"B‘im Bl dHelif ﬁl%ﬁ%?éé%‘i:lgﬂ%ﬁ gﬁreg 0418Bh using APC-

In ce at” expressed VI
BrdKH-IZ(cﬁﬁﬁ)ﬁat}oEGFtB rmwl)Esﬁ%asﬁzed ON Al drexpétigenteash@8yd that BrdU

. Anal ogo obt ai n CS
incORPORR TN Fae iy T PSSV e Gty B CIR-EGFP o
EG@PWe@t%? h18Re gi%ﬁ% BBy RnABEbus FRultS Ble@ikol dhadinddFoa BN EK analyses of

accel erate transition by reducing G but
NRKneqallks dlest ﬁ@b@ qz@pqgs@tthg paIMg mr@m@rqggpn caqusitrgicts and implicated that VHZ

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

possible molecular mechanism, we carried out immunoblot studies on several major
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rai sed the possibility that wld type VHZ m ght have a
role in /S phase progression. Exanple 16. VHZ Coul d
wd Twé/nreds y Cause Hyper phosphoryl ati on of PCT/SG2008/000294
Ret i nobl astoma Protein (Rb) To understand how VHZ
could facilitate A /S phase t87%ansition and to address
the possible nol ecul ar mechanism we carried out
mole'zmég Qi aréﬁrﬂ}% tﬁﬂegﬁ ell gﬁ@él@&%rﬁﬁoﬂﬁmpﬁ Phitase. We
nportant 1 n regulatin e progression from
fouhd tigat PGS eoulwomgdlatehhdz thHZ samu‘csisool protrie g2l 3agl/Cipl and

r,ess t / G pl d | at .
BRSO TR oA To ok 3T 1 ol BT b eming G110
S pH?dlerog}leéasY&f SndIQURI pHoBithoH lafe® the rBidsasRin@Opo&sh PRBABKerr and

coul g osphoryl ates the retinobl astoma protein %;g
% osphatase

Ropegtsel 9 n@om with thiggey shavsdghaiiavarexpiession pf ¥H
h 3t
cof e P B EATRERLR0: Bt KRR RSARG RV 780, serros,
ancb$er83b7/&1:1 ﬁ%s&&ﬁsbﬁﬁfoiﬂﬂl-s@eiﬁl%ﬁbaﬁds GerBOFA8LLardke Bs
assessed by phospho-specific antibodies (Figure 4A
EXé?l?)E Ov%?ﬁl%hgetf ?(I){Sél‘n%ot ogfgﬁgd \lé:'_ﬁleF E{P Ihg/(?eﬂtfos':&lértgl{)%) or

in I(heﬁ)%pl@ﬁmﬁpl‘l%@ bf BpithelbUiiuinadhieadia®uress VHZ shar es
28% am no acid sequence S|n1lar|ty wth PRL- 3

pho ase. e fact. t.
o IBaras 28C it e oy HiyanehbipliBRl Mo PRI S pBhsphqigge. Based on
the ¥ €It PRPAR @ Lphosphatase @Skbriatedavikty petabasik zseeblblhaﬂal Mréer (Saha et
phosphat ase m _ght have sim |l ar functions involved in

al. %{)b}smgygo@pmmmc%g ®hgsphatgse w@gthpbeaql@ll@h@nctlons involved in
megig ggg r?g Ecitﬂé Q%rglgxtﬁyh?@ﬂw %?& e g@gétl dr@lﬁg Pt\ﬁ%tﬁﬁimgltlple human
canicer spsameharafﬁmtwpmﬁedtanuh‘éﬂilsabbzt ztmnbad)s ss_sed/fdi protein

. _expression. W found at VHZ over ex S
‘meP’é(fhéfrt%‘iﬂheP’é?tW%ésfé%V Offiy FRPEFSIRET AT A gpver-
exp@éss*?ﬁlelélﬁltef&@iﬁpd@lgf aSRRkRSit1BBreh Hehhde @ﬁt@ﬂ &5 Ibreadcahb¥e samples (30

st age expressed high | evel s of rotein in

IDEMEC stge II,o?éoIﬂaS? stm 6k Giespreesedriigh bwela oﬁzvf myteuomuhecentrosome
whg nOf rhsgrra{%ﬁép r%l%ge 1%16}}13*3' o%netsI e w1 at anti-VHZ and a

non esa

cen%%mﬂrin@rf(ert rh@us@&ﬂﬁ@rtu&ﬂﬁpd)rﬁthé Eaxge @@:uBAbf grectaliyer Sample€Figure
I mmunohi stochemi stry with either rabbit anti-VHZ

SApand bosiyeleimmunekistaghamistgy withgither rabhit a3y Hénantigedy or mouse anti-
y- tu%%lg%gﬁl% ec%lttlw%rll%éa(:gﬁtg%t?ongﬁFlﬁﬁ) IB% %’aﬁél?) B?%olﬁ?l r med

I nuno rescenc st ochem stry’ con

imh R flodFEcérite Que irﬁﬁﬁnﬁ@ﬁﬁsalehﬂs@&nﬁ‘@mw GRONVRIDis osemmessed in the
breast cancer sanpl es di agngsed as invasive ducta

cenirgpeing eheeniq eyst sancehsaayilescdipgiosedhas inxasivefhiel eqreeyma (IDC) or

) r
o S S S AT B OBt s o
VHZaMeaCbﬁlncDén Altdrnadtestalinfriggragain fNId2Etin diffeloere a&bseuﬁl‘hraast cancer
samples diagnosed as IDC Stage I1. Out of 65 breast cancer samples, 11 showed high levels of
VHZ protein distributed throughout the cytoplasm of spread epithelial tumor cells that

displayed a fibroblast-like morphology (Figure 5C, Panels A-B) (Figure 8B).
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sanpl es di agnosed as IDC Stage Il. Qut of 65 breast
cancer sanples, 11 showed high |evels of VHZ protein
walioss/nizbest ed t hr oughout the cytopl asm of spreaT/562008/000294
epithelial tunor cells that displayed a
fibroblast-1ike norphol ogy (R&ure 5C, Panels A-B)
(Figure 8B). Exanple 18. Overexpression of VHZ is
Exgﬁyeei@tﬁ@r lp‘r@ss‘d?leofl-\@ﬁi i Colr AN Wil W1 §FE%dhE‘rm
Breast Cance Since we captured an unexpected
Exptessiomim Bneast Cangersone ni cr oenvi ronments where VHZ
protein is specifically overexpressed in spread
fi bgahl %tca%thl%? a‘fletlnle§p&iedkﬁ'h%ﬁ'&{1exfbﬂ%ﬁﬁn $&HP hfSroeNBronments where
i nvesti gate these cell's are undergoi ng
VPEprbtem isapedifisaiyatvgreapressedris spmmﬁblﬁb‘lﬁ}t-hl&l\ﬂﬁlle o€ bresst cancer
ring .enbryon evel opnent ;and o
sargglfs, Ny PR O (GRS G NATE P Bnag EPTRET M-Sty meLirinbiion
(ENITS BT @ cERt Hivghd @hbi§Bhiclerdlbgaém @n@ﬁﬂcd}ﬁ%h&fﬁskﬂ{ whith epithelial cells
conponents (Thiery and Sl eeman, 2006 he | oss of
aCCEurc mnéqlasnhk@ prepesics Andilose spithelincels aféleqsmn@@ﬂ [cytoskeletal
compﬂlng 8zwggyggntdlnﬁ\er)esr{}a§p gg C*i"ﬁeal% ﬁﬁ"@{heﬁﬁ %ert rkdlsasseerly of

celRtell adh@§14n Jun%orfs@ldﬁff{@éasbdil aImdrh:ell jasiveriegs oF lerEnd is a hallmark of
overexpreSS|ng)ceI (red arrows, i.ndicated) had

| gst
EMThe&Kang st als308f)- e @%@@Héhﬁt the BRIGER %erIé&@VFW&Pr@a%%seﬂs (red
I
arr \g%/ glldl[j:%t eﬁ%dnlé&? r 2 g iE(;nh/:Tlﬁ{p])Er %Jgizxgxgn ?&ﬁlﬁeirro‘%% 1h§1c5'ﬂeg)|"(tFlgure 6A),
su@eﬂngﬁ@&%ﬂ omcef calldznight mémd@gdmesthmgh ﬂE@é’g p@@less
M gration Since VHZ appeared to be associated with EMI
Exfiiple a@%r@&fb T PHZGh MEFINCHEERRR L €31 Migrhtion
coul a ro e Intriggering cancer cel

mgration. To study cell nobility driven by VHZ MCF- 7
cel S@%Yﬁ%@yeﬁr@dw&e E@PPateél*’Vl‘l‘I-é(IMS}lg brsjast Ganger progression, we

theg ;fe% g&':_l? g qu?(ﬂ)lay g] ?IF E-F%éextq%é) ?r%%éﬂucfezl mu§§atmngzgtsfu9§' cell mobility
drimrwaiHZQNﬁlF-malﬁmbﬂmbun] o/ HiL- EUE?n e HIZ((‘IB%])IQEGFP are examined for

assays, we used an alterat.i erte
celb@%yoar QPSS Y sduieratiopod 5\@?1 iax l\fs psyditticu t¥§%%%§£e yging the
corﬁ@%al Wotmd/ ﬁgali‘?lg lok T rﬁs%ﬁ%ﬁ&n%tassfagQ d Ld "éﬁ\éﬁér%{l{/é) Inverted

Figure 6B, Pane white arrows) ﬂf
Cowlsllipé as@mmrw1wst>hde$cnb®i (Sbersires [al. ,p2Q0|59 g%ﬁr%w%; Mogh¥HZpeells

ml%fp%ﬁ,&lgfr Wﬁg FOETS Hpt(glsglilllx]‘%@ E%ggle fné al VH%bﬁl%Nf&)fL -?/I—fﬂC%S)

cel RIr&mBini vighik el coRbiglip{Figtrei 6B, Paifid] ﬂB? fwhlt@\aﬁ‘btvsg athe dedudts Bggest that
i mortalized human mamary eplthella MCFI OA cel I s

VHZHs ghledo pymotegelhpioalinn Thppepaey PBNHZAH%%OQ%W migggtion is
oGP g N PR R A RN P50 e

10progression and cell division. It organizes

Example 20. Discussion

We have shown that VHZ is a novel centrosomal phosphatase. The centrosome is an
organelle that plays a key role in cell-cycle progression and cell division. It organizes
microtubule arrays throughout the cell cycle and plays a pivotal role in regulating cell division
in meiotic and mitotic cells. Deregulation of the centrosome organelle is linked to human
genetic diseases and cancer. Indeed, many human tumors show centrosome aberrations

(Doxsey, 2001; Nigg, 2002).
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m crot ubul e arrays throughout the cell cycle and pl ays

a pivotal role in regulating cell division in neiotic
waoazvdo/oa2bgst i ¢ cel | s. Deregul ati on of the centr axamsG2008/000294

organelle is linked to human genetic di seases and

cancer. Indeed, many hunman t #%rs show centrosone

aberrations (Doxsey, 2001 ; Nigg, 2002).Cur results of

VHZoQvREG iG@I?fZ ‘BUeﬂerr%gFon inQ@CFS Qd ahd i VRKKGRI1S §upp0rt the

support t concl usi on that VHZ phosphatase may play
conlcbis@nlthatf\éﬁz Iphbﬂahanag: 1Ghy plgy Bﬂahsn facaitaiing Gh transition |dur1ng the

cellr%@k{mg E:oerf %réa%e[m;\‘ﬁ a(ﬁl %Hlagﬁ%{‘:gglr?s %thf {{Z in promoting

MCEH-PWEID groSeN- S Mdral 1%@&5&%01@@11%11@@ HraticaPtods if IGIT/EE 6él cycle
roles Tn A /S cell cycle control are exam ned.

confroliprg exhrminedi¥ edowidethpt U ioyprexpigpHioriemd é@wnr&g@la&eﬁhe tumor
sup'gfeg?orr plrc%)l% eﬁ S\%ﬂ‘l% i ea'nqnlﬁ) %Pt%rvéﬁtiggi %}f% Er@%eésﬂ)n! p%lgw’af 1/Cipl

progr SSIOﬂ érves

servadho tﬂhﬁblkklﬂmcﬁQﬁy ad blo«ﬂﬂd)rtbgreiskﬁl throogh €5l$$ Cih:steﬂreo ulg,hl 999). The
Ad/S (Pestell et al 1999 The domgﬁeﬁlﬁl ation

dowm@% fip? 1 \Wefl fighby i mightrelgase ihs Bnthinn foP%Mil cyclin
dep%ﬂ%e‘ﬁ}( Ein'agbsgggew rrka'nﬁ RBerts, %@) éO(lS?H@IEtrWIMIS we found that

erts nsistent wth t’h we found fhat
VH\ZHZ)uhbmprdgulqﬂe €9t axpreSitkd Eekmetscscabmycmggrymomls depdndent, in

d
parg Pt e E R dpeh acsbed SREIET Temelititoh of CRKd Afiig ergst
ret1€6%‘145t&ﬁb' bebtdiA RYEbr ﬁlﬂfsblﬁﬁ?laﬁ@ﬁ (IDiEkaErthaE' 99853 Asf consequence, VHZ
phosphoryl ati on (Lukas, et al. 96). As

cau@@n@gq@@rm@anwmnmﬁﬁ%phmhwwm Bpﬁim@mbemhoaflatmsl of Rbis
kn Vspnot%e e?c@(/l %el fﬁHCtlo-Ellﬁ Iﬁ)ylg%g &ﬁgggf(%%glog @hrg{lgl‘gfﬂf: ir%sérlctlon point

nactive the func n con
w1trm|ho@<f 63 gihase ctﬂ”th@ctgmytctee(wk&; et dt, i1 696, Shiert 19,969 rﬂl”hmst‘hHZ
d - phase of the cell ) (Lukas, .et al
ovegpFgssion g9l oversgme t M\aé&fﬁﬁfé@g% RoBbaiHeg e Bidnactivation.

Altﬁ&l%h%{ul?é ﬁn@é?%{e?ﬁ ({Je'éiﬁ&%rqgsm eRiblb P trogﬁ&[gdée YivdrBRg model for

tirvation uture studies are needed, our
VHZéswld m cetlaptlepragessoniFgposdB)a wor ki ng nodel for VHZ'
s role in cell cycle progression (Figure 4B). In sone

Sstonféad}ga%{ ca%%ma les\&e %Mﬂ%@%&g%gsﬁ§fsy§@tﬁﬁrgemther in the

proteln el t cent rosone
cenaysaom Gd0?()-ot ﬁ?/&le @ytop]casmlr(ell’r’%b of eprtbneha:lehmsr cellsiZVHZ is more often

nor e n over S can eI l.s
oV PSR T STV P it DRI SR R ORB gy rPhsdoey- We
obsCRRE e ¥ HA R ntsKmEERYsitRSRERS s}ﬁﬂ@dtt{ﬁi@al%ﬁitheﬂlaﬁﬁ'&’ﬁﬁﬁogy with ILC
typi cal epithelia norphol ogy with C or IDC st

or IbeSiege thiragcancenpineples; whiiled/ NERY topelopasitivisssils arg énore often
ass%%?iitFi watﬁq%l%r{)%{s?%g g}ee la &P ﬁ?@ 'S?atlggql ﬂn]id?,%d 'TRE ?ers ﬁéjm r‘igihgtg r}dlcate that

e res

VHZsdbiulbingiall e OVb'}Zxﬁx@bﬂed in fhletcbﬁﬂr(bsybn{éemd%ﬁbs‘eqwm? Slﬁdu'gln)ut the
the centrosone and subsequent | throu hout t he ﬁ
entigg eyl o therty@or ¢tk that arquired gg iaeangly, the strongly stained

VH@&}H&O‘%O&%@&H@ 'af‘ea@tcll%erlhl?l%gétwepﬁ‘gé %s?&@ﬁ-@gﬁerm 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
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 to 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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The | oss of E-cadherin plays an initial step in EMI
waEmopbaysspr ocess that converts epithelia into FOUSGH08/000294

mesenchymal cells (Kang et al., 2004). The | oss of

E-cadherin results in disasse¥bly of cell-cell

adhesi on junctions and increases tunor cell

[

it AP laU Gy oS SHL AR 0P TuHOE NHILER] 8 S0 dssue
matryqes uadhvexpe pateimsinplodingbetheintdiyidabrnd eoldwttive-oelnzpiaton strategies

(F r@ﬁ éﬁ[)% ; l eglg ﬁ,&d i(mﬂ; #{#445 rlg 2{&9 %}H(i)g %Pﬁ'&l ¥}&at Both individual-
(FigRtetse Phl?él AP Qhd B&%c'ﬁ‘?él@ell hﬁg’%ﬁh&ﬁ; ¥ %u?é"'fc | FivisBB _I_Pzﬁe afultaneously

out r O\Nt nant cellsinto new p aces hi ery
prea¢nd IISVéHﬁGBﬁOSOMOMIVe qallsothese phenonmehp mlglg{trgcqpﬁglate and represent a
relaict vg[y e&lﬁdlorﬁg% ﬁ ?ocgglnv é&{ r?&en'bg{ @HX%ﬁﬁn RALLE N onments in vivo.

VI

Altﬁ@ué}ﬁtﬁé bieeise edlk thut YTHI plaps Bi tambe giogeesibn krdltancBOE&I] migration is
Vogel stein and Kinzler, 2004). In our study

notrkwapmpeirilafa gt Bnk vGrerastion phYEZ %ltsmate\geacﬁgi?%?ght bea
cru‘éﬁi éeﬁ‘@t dvbfit f%Fl(Jcalrﬂl%s%d %ﬁmgtght%‘l'ﬁ?th% Basiks, B éra%le to show
aneous present in VHZ-cytosol -positive cel
VP%mldad gﬂmnmm heghmigretap(RigiratB).and r epr esent a
relatively early onset of |ocal invasion driven by VHZ
W t | SR-
ot DU AERATE ) B, OROAR Egl .cr
regaiatibn ahdjb@bsteandes progreskioowdyr findingdateeat ngy essight ﬁl’rtatthis small

f VHZ .0
o SR R0 VG 8 o S e propse

thap&ﬂﬁilt%ﬁFVM'ZtcBuﬁimesth@MM ﬂB?ﬁ kiferapbBti@ahrédtth@o bfock pread of
coul d enhance MCF-7 cell mgration (Figure 6B).
brewwameudyetas@S@ apAeariesagsy | dence that VHZ is a
phosphat ase invol ved in cell-cycle regulation and
RePERARigscancer progression. Qur findings reveal new
—I1nsignht into this small phosphatase as an i nportant
t ar pelyak R. Outihe Birtdli TGRQSE dagic@nNBiochiat BRpliys Actt 2EIIEHF2(1):1-13.
We propose that inhibition of VHZ could be the basis
Reyigy a t her apeuti c approach to block the spread of
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Caﬁ&ﬁ?%ﬁ.'ﬁ&@-@'.m Chem 275: 21444-21452. Each of the

appli1cations and patents nentioned in this docunent,

and each docunent 20 cited or _referenced in each

) f
t heZeiifo{e Dapp i Me Sttodhd-idn fapHite fto8, V-iHaC Py il Y 2ersF Entjong W
C . | i .
ool PRLEFGRIAN SRSl i OGP s Cacer e
63:pBII2 At urer' s instructions or catal ogues for any

products cited or nentioned in each of the

appki [ t net nCatl .
PP 7S OB NR, ROREAE B0O
depeaflan asvoeiatibiof preteimtyeosind phodpleatasenPRLel, t2cind A3 whithghe plasma

meé}gxt, ang1 al Il 25 docul %t i t(;% ( rf_%g ced in
Emsend deser ¥&nﬁi‘?§°f”r‘??z f"zft&ff’” é%zriﬁﬁll %ﬁjact urer's

Each of the applications and patents mentioned in this document, and each document
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
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



i nstructions or catal ogues for any products cited or
mentioned in this text, are hereby incorporated herein
wdnoos/efessence. Vari ous nodi fications and vari admest2008/000294
t he descri bed nethods and system of the invention wll
be apparent to those skilledn the art without
departing fromthe scope andspirit of the invention.
spirtt JIRUER AR, ARKEH AP ihRALAERE H8S 8EdcRBEH intonnection with specific
connection wth specific preferred enbodi nents, it
prefeied lechbodimantie itshowd be adersthed thay thetinventias ag tlainpasshould not be

o 2 RIS ATTE T PLFRR B v dsred

mod@6f tRBAndBEERe InQEntibANER Bre@bividub € ihBvesKilldnin\Whdledular biology
are obvious to those skilled in nmol ecul ar biology or

or relafedtfiedds are irdendgd éo bewithiehe seopp of thietdaimst he scope of
the clainms. CLAIMS 1. VHZ for use in a nethod of
treatnment, prophylaxis or alleviation of a cancer,
such as breast cancer, in an individual. 2. An
anti-VHZ agent for the treatnent, prophylaxis or
al l eviation of cancer such as breast cancer, for
exanpl e an invasive or netastatic cancer such as
I nvasi ve Ductal Carcinoma (I1DC), preferably in which
the anti-VHZ agent is capable of down-regul ating any
conmbi nati on of the expression, anount or activity of a
VHZ sequence shown as GenBank accessi on nunber NM
017823 or NP 060293, or a sequence which has at | east
90% sequence identity to that sequence, the anti-VHZ
agent preferably conprising an anti-VHZ anti body such
as an anti-peptide anti body generated agai nst
RRLRPGSI ETYEQEK corresponding to am no acid residues
(126-140) of human VHZ, such as chicken anti-human VHZ
anti body (catal ogue nunbers LS-C32281, anino acids 35
to 90, LS-C42458, LS-A6806 and LS- A6803, LS-C32281,
Li feSpan Inc, Seattle, Washington, USA), rabbit
anti-human VHZ anti body (catal ogue nunber DS-PB-00676,
RayBi ot ech Inc, Norcross, Georgia, USA), chicken
anti human VHZ anti body (catal ogue nunber XW 7857,
ProSci I ncorporated, Poway, California, USA), rabbit
anti - human VHZ anti body (catal ogue nunber F4560 and
D9840- 66A, United States Biological, Swanpscott,
Massachusetts, USA), chicken anti-human VHZ anti body
(cat al ogue nunber D9840-66, United States Biol ogical,
Swanpscott, Massachusetts, USA), rabbit anti-human VHZ
anti body (catal ogue nunber AHPI 142, AdB Serotec,
Oxford, United Kingdonm), rabbit anti-human VHZ
anti body (catal ogue nunber NBl 10-40452, Novus
Bi ol ogicals, Littleton, Colorado, USA), chicken
anti - human VHZ anti body (catal ogue nunber NB100- 75328,
Novus Biologicals, Littleton, Colorado, USA), or is
capabl e of downregul ati ng
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VHZ by RNA interference, such as conprising a Small
Interfering RNA (si RNA), Short Hairpin RNA (shRNA), or
woChiosrenessRNAI  such as a DUSP23 Pre-desi gn Chi nermasE2vgs/000294
(cat al ogue nunber HO0054935- R0O1, Novus Bi ol ogi cal s,
Littleton, Colorado, USA). 3.94A kit for detecting
breast cancer in an individual or susceptibility of
cLhgs i ndi vi dual to breast cancer conprising neans for
—detection of VHZ expression in the individual or a

1. sanNiHz, forlkedinfa @BtbA BT GEathent, plIpRYlakisdE Hlidviativhi offa dahieer, such as
nmeans for detection is selected fromthe group

bre@@in:gp@[&uﬁgﬂ@ﬁlVlgua}}er pol ynucl eoti de or a fragnent
thereof; a conpl enentary nucl eoti de sequence to VHZ

2. huchgi aﬁtlfW?HZ aBéntdor tha@reBiient, pesphOfaxisr MHévip@dryPRahéd8uch as
or a fragnment thereof, or an anti-VHZ antibody or_an

bregsftcan ongramplaaet gwg&pi@oxt Beteptaiigeancersygh as Invasive Ductal

Caxg:g&oi @bbé, ﬂ?&%ﬁa‘ﬁ apgﬁ?clg e M/ HP érﬁrfgng)ﬂflfe lérf'dg'\%ﬁ regulating any

dr ug for r ea
cor’ﬁblﬂ@tﬁt}ﬂ @ths emreﬁidneumaﬁm@n actfvityrod ast HEZ aém&hce smedm a&$GenBank

conpri sing_ Tanpxj f en of n. 0 .
accqay AL RYRRFT AM /82 5 oo Rp_B6HSEe axepensphichivset [?é§t|9,0 70 sequence
1deﬁﬁ'ﬁ'no A%t SANRSdeY ﬁle%tlr@ﬁﬁ%gé{t' efgﬁBBfecronﬁﬁislngsdﬂ%tia\?HZ antibody

I nvasi ve ctal Carci noma he net ho conpri si ng
suctiets @o tanm@emmmbod»nge(rpra@édea@msyRRbRﬁ’é@IﬂEBYE&E)K gfrresponding to

B s R B e R A gy

(cafeﬂ’oéu'é%uﬁfb@fsmCQQQMaHMkHH acds 33abi9v] LY- 04@45'9'18 A6806 and LS-A6803,
control cell known to be non-cancerous. 5. A ne

LSAS338 i lrify Span ticaSeatide, Washipsterh USHS, rbbH @Htlé’b‘%ﬁ |V§é% antibody
(ca&?@;glsmh%eﬁoyﬁ Bb'ég"}qe R%g?fb‘té%h Ry mra«a Hf%?;i{‘%s% , Bhicken anti-
pr a n

ort’i on el cC
hulhﬂ’l/ VIB@ antidedy Gacko @h@mb&sX@é—ﬁ&ﬁh IPrﬁSm mi'matadl,l’litwsray[\ﬁ?hhfomla

823 NP 060293 h Y
USGAABBRMI-BURER VL2 1 B0 (R SuEber BISHOng TR 6ha. United
Sta'f@t}ilglg %&Qm(&)aﬁl?ﬁccﬁlle VefEdcRGsets %P Qhﬁél?&PédtfjﬁumaﬁrPVHZaﬁltlbody

s of an anti-VHZ antibody Set out in Gaim?2
(ca&logfuemunibcdDa&%%lllhgtecht@b!aBmaEl@ﬂ Byamgsiceth Massathasetts, USA),

rabéqgg% #%%%PI Slf%gratq%dgz aé%églfefrp eém}lglﬁ h%glg%grnogect Bxford United
Ku@gdaﬂi) Nabisiy SitERuh NS VIH N Shideu (3 cathl e BusibeMNBNGSND4 527 Nous
t hod of deterni ni n%tst he proliferative state of

Biclegitals.dnlgiame  pionadeg USH: SHLAkeNERdHmER A aeihady tglogue number
Nﬁg?-‘g@?ﬁ WO%E ﬁ?ol?élcﬁg rlﬁﬁef‘d olotr'c;b% @%ng 1§9£H5H df{a%wnregulatmg

I'ig nodul atton o expfeSS|on or activity
VHY byVRIR Al intetrfeeence) duch 8s conpresifoal Smbll mteldemtg RN A(siRNA), Short

survival rate of i ndj.vi dua t.he tho
Happm N Ai(shRNAYL e G H@er Eﬁs 65@33 eederien i Y
(catalogie THbe PHOOGR98 .01 RU@ks Biologicals, Littleton, Colorado, USA).

3. A kit for detecting breast cancer in an individual or susceptibility of the individual to
breast cancer comprising means for detection of VHZ expression in the individual or a sample
taken from him or her, preferably in which the means for detection is selected from the group
consisting of: a VHZ polynucleotide or a fragment thereof; a complementary nucleotide
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 according to Claim 2, and optionally
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9. A nethod of choosing a therapy for an individua
Wi th cancer, the nethod conprising detecting
waomdubabsson of expression of VHZ in a cell of RA®SG2008/000294
i ndi vi dual choosing an appropriate therapy, such as an
anti-VHZ agent, based on the %ggressi veness of the
cancer. 10. A nethod of determning the |ikelihood of
insrH& o ?orqise %r@ﬁ‘fz{HI}cHJrﬁ%r SEHRME 4 theD eutﬁddr\ﬁ% %Hkaﬂ'hérﬁ
a cancer, d conprising conparlng e t herapy
prophy laxia or hlalmagtyondeftbefrasi roderbyuch ameomptising d emdkifen @rcHerceptm
Caim9. 11. A nethod according to any of Cains 4 to
4, 10' Af ME&B@ bf %&&an@%‘ cralgce‘?l c(%l‘i3 @%dﬁrﬁ astﬁ'éas%gncélrkeﬁnéhcﬁfas invasive or
mani pul at1 ng a cancer
met}xstahp csruxeh c@u;swh las haaaswc bncet Ceelomas(liBR),dke smthod comprising
detlgfr}éllag?p(\)/ ;? }rﬂng(gt esrt l?l&g%—rgglﬂgt%{g%)ﬁ S%Prg%fpglr ?xilphrg\g?gcnvny of VHZ in
theMRAUbratekdily (PWRLR iRRIxYred ¥R of YOIA BlcbM@irel ARG the expression, amount or

expressi on, amount or activity of VHZ in the cell, for
activiara VELHin eeqissl agl knpsviieltie os-cEACEPEINA,  ShRNA or
Chi nera RNAI capable of specifically binding to VHZ,
5. or k&ym&w@%dwdlh@?o @ﬁhh 4t B vaRicR el mathid edthpriRes¥ets@ing a VHZ
out in aim2, preferably such that the cancer cel
nudleic epidssusbmas bﬁ m@nwfsa pPbe pemprisieg itieashp pastoasf amueleic acid
cancer cel | B9
en

haVéng 4 SeAUencs: shf)ﬁfg S O Ba a%cicé% Igln%&r (5‘1?%?? E)iaf\JPCOtﬂ)%% ora

seqliIBlﬁUemalv i (east 90eh bequbitR i@t eb ﬁﬁhﬁrsb@lleﬂge tohén @hﬁhshe method
of ;. (a) detecting increased VHZ expression, .anpun

corgpisey deigcting &V | RolyRerHAG sych asdycmeryisioh an P@%’i%ﬁm\hqéy set out in
cidig 2 he cell. 14. A nethod of identifying a nolecule
capable of binding to a VHZ pol ypeptide, the nethod
conpr|3|n contactlngra VHZ pol ypeptide or, a se%pence
6. havArfgeta9 pecqsding ok eaf}éﬁéewmf rftniﬂ@ef comprisgsdusiplogical grading,
I [
such3l %#’313’%1‘12 tHPE Rfon 19111%l ﬂf‘t:td%cg%1 l{} blgfcﬁgrrds&h%radmg system

can ecul'e s to t ypepti

(N@ta'qglemcérdm:vg Sigstaah (N@ﬁ)s)t 90% sequence identity
thereto 15. A method of identifying a nodul ator of

7. ¥ ané %&ﬁoﬁ"c‘if {i‘e‘?gnm‘%gﬂg rtlge éfgﬁfe?%qwe Ak 08, &8l Jieté!i‘ngﬁigg the likelihood

Ing e eva ed or
thaeX pelesdll bevonrmuRive@t aggx’esswd; yheafethbi comprivingdetédtimg modulation of
cell. 16. A nethod of &yfy jjng a nol ecul e sui table
CXRTBYSI A @M A ALY e %llor alleviation of
cancer, the nethod conpr|3|ng determning if a

8. candi Idé‘thSd Hﬁbﬁﬁﬂdhﬁg A surdivab@@noSdn iadividubbgoh c&icenfthevidethod
or .a sequence havi ng | east 90@6seque e.identity

COTpPIEIRg #qe%méfr%? tg?ﬂ@? RIS W2 inarcaios hﬁﬁw{éwe}r@
to a VHZ pol ypeptide or a cell expressing a VHZ

9. pol wpaghbdef ttbosing @rthdrapydfet ah Mddedidl withecagadtdihd atethod comprising
nol ecul e is an agoni st or_ antagoni st thereof.
detecting modulation of expression of VHZ in a cell of the individual choosing an appropriate

therapy, such as an anti-VHZ agent, based on the aggressiveness of the cancer.

10. A method of determining the likelihood of success of a particular therapy in an
individual with a cancer, the method comprising comparing the therapy with a therapy

determined by a method according to Claim 9.

11. A method according to any of Claims 4 to 10, further comprising a feature set out in

any of Claims 1 to 3.
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17. A nmethod of identifying an agonist or antagoni st
of a VHZ or a sequence having at |east 90% sequence

w0 mhesvibgs t heret o, the net hod conprising adnmi nicIysEA0088000294
a candi date nol ecule to an ani mal and determ ni ng
whet her the animal exhibits i¥creased or decreased
expression, anount or activity of VHZ. 18. A nethod of

AL e@tﬁaﬁsd oPeRBYlaAXE § c%ce@éélﬁyﬁa\tas QAbr&st SanC&NGH! such@ an
exanp e, br east cancer, such as i nvasi ve or net ast atic

invesinc er metasthtiaeancenedi sueh Mtvwlvedau@alr{éaraln@m@@@c) theamethod

I ndi.vi du d co ul ating. t ..
corpfyin @ gifaciig G TE BB db T Feb GRS EP GrisBisi o i gp aggiviy of
VHznﬁhI tMé EWIRfor dikﬁ RIBbdxposing wly el té BesiRN BERNNor GHEHERd RNAI

or act|V|t HZ is decreased in a breast cell of

capahle of ﬁmwﬁ@uwbmdl@ toAV Hét ordty axposingthess!igo am apfi-YiHeaiptibody set
Outql:l C?éﬂﬁl% E)K‘éfgljal)i tS¥lel ﬁla? ﬂl%%gﬁce(‘ E% {86?’[59 LISH-CQI{C%%IS or the invasive or
cancer, ’Such “as 1 Rvasive or as¥ati ¢ cancer such as
melastads careetidl dcobas aommvasitd G)on-metastatic @i resaltaf the manipulation.
prognosi s of an individual with cancer, the nethod
3 CONRr | LAt j f . ' g .
550 R ARG, TRAL I 8o kRGeSl B3 e
1ncf@§dﬂO¢HZfexﬁﬁts§6ﬂmaﬁidmgt whaetibiey infa ¢eliand (H)Reduding the level of VHZ in
individual is, or is likely to be, an invasive or
thegglast atic tunour, the nethod conprising detecting
nodul ati on of expression, amount or activity of VHZ in
14.2 t Arethod 6f idemifyinae mokdtue dajrable of bindidy et VB milypeptide, the
treatnment, prophylaxis or alleviation of cancer é@or .
methed ¢pmerising sertacting-¥HZ rolepide orsegnense having phleas 90 sequence
1deﬁf?tgﬁﬁerret%%h1 QE ddmé?ifngféca‘é %B@hetgﬂﬁl ir@%ﬂ(ér@@é nHﬂia@'}nolecule
I ndi vi dua e net conpri sing ect 1 ng nodul ation
bind$ toethp Vét4 palmpepdide onsequenadtaiingtay lea$t HPZsdquerceadétitpfhereto.
the individual and adm ni stering an appropriate
t he t bV .
15. baséﬂ'ﬁ%t%ocfﬁf Iael?tﬁ?'glgsaﬁ@é%ug%{gz%i?@ﬁ ethtegl%éﬁ&fecd . isklgdébﬁkactmg acell
w1tm‘atchﬂdidae @Iﬁﬂ@hu@aﬂdﬂieﬁd&ﬂn@éle@tﬁd osredBced@xpizssiom anuivahor activity of
e d| s, prognosis or choice of therapy is
ﬂﬁ@ éF rmned by assessing the size of the
tunDur, or the lynmph node stage, or both, optionally
16.t ogath&hodeof identifpingiaadleaule whitableofoh e treéasherit grdpliydaxis or
pref erably |n whi ch .t he di.agnosi s, 0S or ho ce
all edfatnon@f sprers dhe IE}F't%Hé CORBHER ﬁélamsylgag %rgﬂ R cule is an agonist

or Qﬁé:gtoﬁﬁggm HoGHRRL s@ﬁu&%@haﬁﬁ@&ﬂ@as@’bo%ﬁgqﬁéﬁ@ Rfentlt?y‘?thel@to preferably

nol-ecul e, agoni st "or antagoni st of HZ pol ypéptid
by exteningfai ceddlldyteanqtmdh@td) mVHstlmp@dmwgceﬂlo:xarqssmg a VHZ
14 to 17, 24. .A.nD

Cl ai . of nodul atjng,.
PoIpH R arhi ol U e REYuE pRARERR B nelhip Bghohist hercor
use in the treatnent, prophylaxis or alleviation of
17.c anAenethsdJcﬁdemif@imgamtaigopiemﬂadtagamitsti dfadyHZ or a sequence having at
least 90% sequence identity thereto, the method comprising administering a candidate
molecule to an animal and determining whether the animal exhibits increased or decreased

expression, amount or activity of VHZ.

18. A method of treatment, prophylaxis or alleviation of a cancer (for example, breast
cancer, such as invasive or metastatic cancer such as Invasive Ductal Carcinoma (IDC)) in an

individual, the method comprising modulating the expression, amount or activity of a VHZ in
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gener at ed agai nst RRLRPGSI ETYEQEK corresponding to
am no acid residues (126-140) of human VHZ. 25. A
waomodraxtossr t hi ng as herei nbefore descri bed w tHCT/SG2008/000294
reference to and as shown in Figures 1 to 11 of the
acconpanyi ng draw ngs. 97
a cell of an individual, preferably in which the expression, amount or activity of VHZ is

decreased in a breast cell of the individual.

19. A method of diagnosis of a cancer or susceptibility to cancer (for example, breast
cancer, such as invasive or metastatic cancer such as Invasive Ductal Carcinoma (IDC)) in an
individual or prognosis of an individual with cancer, the method comprising detecting

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

20. 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 of the individual.

21. A method of treatment, prophylaxis or alleviation of cancer (for example, breast
cancer, such as invasive or metastatic cancer such as Invasive Ductal Carcinoma (IDC)) in an
individual, the method comprising detecting modulation of expression, amount or activity of
VHZ in a cell of the individual and administering an appropriate therapy, such as an anti-VHZ

agent, to the individual based on the aggressiveness of the tumour.

22. A method according to any of Claims 18 to 22, in which the diagnosis, prognosis or
choice of therapy is further determined by assessing the size of the tumour, or the lymph node
stage, or both, optionally together or in combination with other risk factors, preferably in
which the diagnosis, prognosis or choice of therapy is further determined by assessing the

oestrogen receptor (ER) status of the tumour.

23. A molecule, agonist or antagonist of a VHZ polypeptide identified by a method or use

according to any of Claims 14 to 17.

24. A molecule capable of modulating, such as down-regulating, the expression of a VHZ
for use in the treatment, prophylaxis or alleviation of cancer, such as an anti-peptide antibody
generated against RRLRPGSIETYEQEK corresponding to amino acid residues (126-140) of
human VHZ.

25. A method or thing as hereinbefore described with reference to and as shown in Figures

1 to 11 of the accompanying drawings.



