1 TAZIWWTRI FOR DIAGNOSIS AND TREATMENT OF CANCER FIELD The present invention
relates to the fields of medicine, cell biology, molecular biology and genetics. This invention relates to
the field of medicine. In particular, it relates 5to treatment and diagnosis of diseases, in particular
breast cancer, as well as compositions for such use. BACKGROUND TAZ, also known as WWTR
l, is a 14-3-3-binding protein with a PDZ binding motlf TAZZWWTR1 is known to modulate
mesenchymal stem cell differentiation 10TAZ/WWTR1 was first cloned bgb{?(anai et al. (2000). Kanai

showed that TAZ RW@HM%%%%WQ@M?M&BW b?‘ﬁggglﬁlacenta and

lung. Expression was detected in all tissues tested except thymus and peripheral blood leukocytes.
Northern blg.t]éam@lysis of mouse tissues showed transcripts expressed at highest levels in kidney, lung,
liver, and heareand also in testis. Western blot analysis 15revealed expression of TAZ in several
epithelial and fibroblast cell lines, but not in Jurkat T cells. Mesenchymal stem cells are a

pluripotent cell typeybatsam differpatiaiadriors ene i issinakingagesi biedssy alssiiption factors,
RUNX2 (OM1M reference 600211) and peroxisome proliferator-activated receptor-gamma (PPARG;

OM1M 20rdnislegr @mbgensricsaihisinusatienveipirstethe fidd o medisingde prBisHle bsiasts or
adipocytes «faspariive ¥nd RAghSLRIof BUBIJOURGIRRTA BN TR s 0RCHNATES RIDosRidrpendent

gene transcription while repressing PPARG-dependent gene transcription. By modulating Taz
expression farsistiettell lines, mouse embryonic fibroblasts, 25and primary mesenchymal stem cells
in culture and in zebrafish in vivo, Hong et al. (2005) observed alterations in osteogenic versus

adipogenic ﬁg@g&iﬁ\bdﬁ%ng et al. (2005)

TAZ, also known as WWTRI, is a 14-3-3 binding protein with a PDZ binding

motif. TAZ/WWTRI is known to modulate mesenchymal stem cell differentiation

10 TAZ/WWTRI was first cloned by Kanai et al. (2000). Kanai showed that TAZ
RNA is most highly expressed in human kidney, followed by heart, placenta and lung.
Expression was detected in all tissues tested except thymus and peripheral blood
leukocytes. Northern blot analysis of mouse tissues showed transcripts expressed at
highest levels in kidney, lung, liver, and heart and also in testis. Western blot analysis

15 revealed expression of TAZ in several epithelial and fibroblast cell lines, but not in Jurkat

T cells.

Mesenchymal stem cells are a pluripotent cell type that can diffcrenﬁatc into
several distinct lineages. Two key transcription factors, RUNX2 (OMIM reference
600211) and peroxisome proliferator-activated receptor-gamma (PPARG; OMIM

20  reference 601487), drive mesenchymal stem cells to differentiate into either osteoblasts or
adipocytes, respectively. Hong et al. (2005) found that TAZ/WWTR1 coactivates
RUNX2-dependent gene transcription while repressing PPARG-dependent gene

transcription.

By modulating Taz expression in model cell lines, mouse embryonic fibroblasts,
25  and primary mesenchymal stem cells in culture and in zebrafish in vivo, Hong et al. (2005)

observed alterations in osteogenic versus adipogenic potential. Hong et al. (2005)



2 concluded that TAZ functions as a molecular rheostat that modulates mesenchymal stem cell

differentiation. Murakami (2005) show that TAZ acts as a potent TBX5 coactivator that physically

associates with TBX5 and histone acetyltransferase (HAT) proteins and mediates TBX5- 5dependent

gene activation. Murakami (2005) suggest that TAZ plays important roles in the control of

TBX5-dependent genes during cardiac and limb development. Hossain (2007) show that WWTR1

is critical for the integrity ij;'r%r}al cilia and its absence in mice leads 'E% the development of renal cysts.
i %

Hossain (26875bdrdibak YRR AL AERIELUAT (e RAARETDRNEAS? BISSRY: DR disease in

humans. 1Q¢ltaifeYasiationvorld and the developed countries of Asia, breast carcinoma is the second
leading cause of cancer-related death in women (Polyak, 2001). Breast cancer tops the cancer list for
women in Singapore, with 700-800 new cases being diagnosed each year (Singapore Cancer Registry

Report, 2000). In tManglemi 180050 chawvrthat AZdielgric serpamt I BR hatasib@tentas Rintstealty cancer
(Polyak, 209&%?&%@;%3{%meﬁ@a@@@m}ﬂ?&a%ga@nwp%wngiamm%mfﬁmases will die

from their disease. Accordi , there is a need for improved breast cancer detection and therapy.

SUMMAR Ydependgnigening et vationa drekamiH2 ¢tasuiagesidhiohA d e Brsimeoaiadialesiz agent for
the treatmepy, p5RRBYEPdBSrs2HENRtOR BERASin2RARRRMT MAAGSdpALRE capable of

down-regulating any combination of the expression, amount or activity of a TAZ sequence shown as
GenBank accession number NP 056287, or a sequence which has at least 90% sequence identity to
that sequence. 3 Hossain (2007) show that WWTRI is critical for the integrity of renal cilia and its

absence in mice leads to the development of renal cysts. Hossain (2007) concludes that

Wwitrl may represent a candidate gene for polycystic kidney disease in humans.

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

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

According to a 1% aspect of the present invention, we provide an anti-TAZ agent

for the treatment, prophylaxis or alleviation of cancer.

20 The anti-TAZ agent may be capable of down-regulating any combination of the
expression, amount or activity of a TAZ sequence shown as GenBank accession number

NP_056287, or a sequence which has at least 90% sequence identity to that sequence.

The cancer may comprise breast cancer. The cancer may comprise an invasive or

metastatic cancer such as Invasive Ductal Carcinoma (IDC). The anti-TAZ agent may



downregulate TAZ by RNA interference, such as by comprising a Small Interfering RNA (siRNA) or
Short Hairpin RNA (shRNA). The anti-TAZ agent may comprise ShRNA 1 (sense oligonucleotide
sequence 5'- GATGAATCCGGCCTCGGCGCC -3'), shRNA 650 (sense oligonucleotide sequence 5'-
5 AGAGGTACTTCCTCAATCA -3') or shRNA 652 (sense oligonucleotide sequence 5'-
AGGTACTTCCTCAATCACA-3). The anti-TAZ égent may comprise an anti-TAZ antibody, for

example selected from the group consisting of: rabbit anfi-TAZ antibody agajnst amino agids 160-229
of TAZ, rabg‘i’[“é{HﬁgP}l?férh%%(?éf été%ﬁ@%’%ﬁ@?@ﬁéé?@éﬂrg‘fﬂﬁ&iﬁ@a?ufﬁﬁ f54\ t0Danvers,

MA, USA), gRbitaaly SesrarnihihARNan iy Agatalogue number NB110- 58359S5, Novus Biological,
Littleton, CO, USA), Mouse Monoclonal anti-TAZ [1B10] (catalogue number HO0006901-M12, Novus
Biological, Littleton, CO, USA), Rabbit anti-Human TAZ Polyclonal Antibody (catalogue number
LS-B94, LifeSpan Biesoiériohd, dgant Santmpvise sh8AV ol stz ¢lizeragientidasaivgoeciimber

SCL 7010 PO RIGRATECHULESEECOBLCATAANA béb (el oligohIAERIRPLRYIGEe 3C0ring 10

a rd aspect of the present invention, a nucleic acid comprising shRNA 650 (sense oligonucleotide

sequerce SAQEHGACATCCICABALNCA)- 91 shRIRN A BB digonyelsatmIRmegUENCe 5'-
AGGTACTRGETGAATEAGARATE AGAGG TACTTCCTCAATCA -3, 5- 20

AGGTACTTCCTCAATCACA-3', or a complement thereof, or a nucleic acid capable of specifically
hybridising to any such sequence. We provide, according to a 3rd aspect of the present invention,
a rabbit anti-TAZ aniéaady PYZAiagéhing @oifideth 228 - A A tiheidy) fdlycixaag ekt with a
polypeptide.comprising a YAP sequenc (GenBMcc ssjon Number: NP 006 2 a 25sequence
having at €528 R EAISHRED yr?g’hﬁtﬁ'gg E@,&?%ﬁaﬁlﬁéwm S ?Eg 8Lé‘ﬂélspect of the
present invArabhey eng-iraxidetibady\éakd[0gud AunCTA9S) (el MBignal iR -b&thnblegy;-KD-652 or
Hs578T-KD<652 cell or cell line, fqr.example for us a model for cancer, such as.i ive breast
cancei?rz.g 4 %a'\XFé Sbmdg&é&c)cé?ﬁ)ﬁbﬁ%%% a@%@éﬁ%?t%@%?ggé%ﬁ%%’éHﬁé‘H mglj f(ﬁé(gi[r‘1 \éqe)?ecting breast
cancer in af83sEENbons Bsckegiidlitl. iof dtom i€y tisad xoMboess Manedorcd arprIiAY. fidHfd for
detection of TAZ expressjon | mdivi a sample taken from hirp, Qr her, eans for
detection n%?t?fg%ugggfgheﬁ%%%%O%H?clirﬁ?s‘ﬂﬁg c')g:l(églfﬁ;q“'{ﬁcmn’%& 0% RaBARERR:

Human TAZ Polyclonal Antibody (catalogue number LS-B94, LifeSpan Biosciences, Inc.,

Seattle, WA, USA) or p-TAZ (Ser 89)-R (catalogue number sc-17610-R, Santa Cruz

15  Biotechnology, Santa Cruz, CA, USA).

There is provided, according to a 2" aspect of the present invention, a nucleic acid
comprising sShRNA 650 (sense oligonucleotide sequence 5'-
AGAGGTACTTCCTCAATCA -3"), shRNA 652 (sense oligonucleotide sequence 5'-
AGGTACTTCCTCAATCACA-3Y, 5'“AGAGGTACTTCCTCAATCA -3', 5'-
20 AGGTACTTCCTCAATCACA-3', or a complement thereof, or a nucleic acid capable of

specifically hybridising to any such sequence.

We provide, according to a 31 aspect of the present invention, a rabbit anti-TAZ
antibody against amino acids 160-229 of TAZ, optionally in combination with a
polypeptide comprising a YAP sequence (GenBank Accession Number: NP_006097) or a
25  sequence having at least 90% sequence identity to that sequence, such as GST-YAP.

As a 4" aspect of the present invention, there is provided an MCF10A-TAZ,
MCF7-KD-1, MCF7-KD-650, MCF7-KD-652 or Hs578T-KD-652 cell or cell line, for

example for use as a model for cancer, such as invasive breast cancer.



polynucleotide or a fragment thereof; a complementary nucleotide sequence to TAZ nucleic acid or a
fragment thereof; a TAZ polypeptide or a fragment thereof, or an antiTAZ antibody for example
comprising an antibody against amino acids 160-229 of TAZ, and optionally instructions for use. The
kit may further comprise an anti-TAZ agent 10accor%ing to the 1st aspect of the invention. The kit may
further comprise a therapeutic drug for treatment, prophylaxis or alleviation of breast cancer, such as

comprising Tamoxifen or HcFrceptin . Th§tpre5ent i? ention, in.a 6th .aspegt rogides.a method of
detecting a cancer t&P & Asing s & r:tber%e(fﬁfgtlg‘rﬂe(r)lpgs}p? ISR I8 or activity
of TAZ in 1bihisteakhcdinia annaédividayl ooRiptsstibikass Liedadisidollas breasivenoermetastatic cancer

such as Invasive Ductal Car(cI;iin%{na (FI.DC?). ﬁg\%e%))resslion. of}‘ll' AZ na gFocongé)rgr(fd t:% ége expression,
amount or SORRSSUIGRANT 1L SHFSHEBI PRI EPBESUhR ie i yidual o g samplg LaKel-y comprise
detecting uroaghiationhef. TAZ expression, amount or activity in the cell. The method may comprise

detecting a TAZ nucleic acid, such as by 20 means of a probe comprising at least a portion of a
nucleic acid having a sequence shown as GenBank accession number NM_015472 or a sequence

having &t least 90%hedneasnsder detrstiommaxihesslesirdtamthe sraupsansisingophitidé detecting a
TAZ po'ype;%#ﬁuéi@@tiﬁ@‘g&ofy&?ﬂéiﬁ‘?%%f?@&ﬁﬂéﬁ%m@ﬁ@&%&f&%@d]ﬁ'%?oaﬁ)l@dy set out

above. e method may comprise detecting expression of one or more proteins selected 25 from
the group cBueRiGRG 1@ frRemen et e @VEHDJWEE@FPS?I?E%PNWFHBRPP,ﬂIiBIQQA'%t, ITGB2,

CRIML andlgamitd dy foaanfphodmisite iR hrqpaaisehiNoiagirnhamRdipg. £95 srample using the
Elston-Ellis modified Scarff, Bloom, Richardson gradln% system (Nottingham Grading System (NGS)).
A method AHEREHANRY i ans RSt StmaBHSE cPRRIs AR SNk éha8ENthat a cell will

becomg invasiyRIMza8 Ihe IS\ peEIT@Ih A SRIVAITPHA HeiRGtING Rap Horapian: aftRRiRssion, amount or
activity of TAZ in the cell. In a 7th aspect of the present invention, there is provided a method of

predicting & 5VRIFAIEStaR R RS OR RHexiation of ISRt S Yo sHER SHEPHRERMASy modulation of
expression Phnhovdfih dCHEQEPNA Individual 10According to an 8th aspect of the present invention, we

provide a method of choosing a therapy for an individual with cancer, the method comprising detecting
The present invention, in a 6™ aspect, provides a method of detecting a cancer cell,
the method comprising detecting modulation of expression, amount or activity of TAZ in
15  the cell. The cancer may comprise breast cancer, such as invasive or metastatic cancer
such as Invasive Ductal Carcinoma (IDC). The expression of TAZ may be compared to

the expression, amount or activity of TAZ in a control cell known to be non-cancerous.

The method may comprise detecting up-regulation of TAZ expression, amount or
activity in the cell. The method may comprise detecting a TAZ nucleic acid, such as by
20 means of a probe comprising at least a portion of a nucleic acid having a sequence shown
as GenBank accession number NM_015472 or a sequence having at least 90% sequence
identity to such a sequence. The method may comprise detecting a TAZ polypeptide. The
TAZ polypeptide may be detected by means of an anti-TAZ antibody set out above.

The method may comprise detecting expression of one or more proteins selected
25  from the group consisting of: IGFBP3, ADAMTSI1, CTGF, Cyr61, FSTL1, FNI, FBNI,
FBN2AXL, ITGB2, CRIMI and Alcam.



modulation of expression of TAZ in a cell of the individual choosing an appropriate therapy based on
the aggressiveness of the cancer. We provide, according to a 9th aspect of the invention, a method of
determining the 15likelihood of success of a particular therapy in an individual with a cancer, the
method comprising comparing the therapy with a th%rapy determined by a method as set out above.
There is provided, in accordance with a 10th aspectof the present invention, a method of manipulating

a cancer cell, the method comprising modulating the expression,.20amount or. activity of TAZ in the
cel.  The canc #‘ﬁﬁ&‘it%d?'ﬁ%énltﬁg%rs?%ﬂ%%,‘Eﬁéﬁogﬂi%@q\'}@gg r%ee’fgglt%lﬁcucs:gll%tgre such as
Invasive DUEkabk-BitinamdifiddSraficBlasee Richardaynhaad me systemaistinghan B@edingsive or
metastatic (§ancer ?@% comes non-invasive or non-metastatic as a result of the manipulation. The

method may*cSHib wn-regulating TAZ expression, amount or 25activity in the cell. The method
may comprise exposing the cell to an siRNA or shRNA capable of specifically binding to TAZ. The

ShRNA may Compﬂ%ﬁ&%ﬁ*ﬁ%ﬁﬁﬂ@%ﬁ@pﬁo1;?@&@%%9@ By AR iREARRARNEhe cell to an

anti-TAZ antibody. 6 As an 1| aspect of the invention, we provide a method of manipulating a cell,

i

the methodldshisnsihat-recstbpdl drecameaaniig ipcrEgERssi oa the Rsitbedisamprit n& defestgity in a

cell; and (b} isaliising Bee\eyelRbd Ahdib8rcRiivity of AAVEH Gtk @EModulating the expression of TAZ,
the method comprising targeting a 5 TAZ target site selected from KD-1

(5'-GATGAATCCGGCCTCGGCGCC-3Y), KD-650 (5'AGAGGTACTICCTCAATCA-35 or KD-652
(5-AGGTACTTCGR @ AAIHAT AL B preseMiénpeonior, thecoidpmgvided 22tiethsdedtpédiging/ention,

there is provided g method af identifying, a molecule capable of binding (o a TAZ po tide, the
method corﬁ‘brrYéY%.ra(tﬁjofc?ﬂté{b }Hg'é\%r)&qiﬁp‘ag}%eerp:ﬂ}femW| 038%%‘88%5&?@9 f}neé san ng%%xglg{%n o

ermining 10
whether thexpirediilaie N TNcina behdsf th¢hediVidupblypeptide; or (b) a method of identifying a
modulator of TAZ, the method comprising contacting a cell with a candidate molecule and detecting

elevated or reduced expression, amount or activity of TAZ in or of the cell, According to a 13th aspect

of the ikesent invehersiding foranible aspresRbthe PICSRRABKFRIICE: VS diRYide dracthod Bbiypeptide, the
method corppeising a'kﬂmc}g, T anaraiRedio P RnR ey RRAHIM S BRKisiREh d BARYnEEAD2, TEAD3 or
0

TEAD4 and detecting modulation of such bindin b¥ the presence of a candidate malecule.
modulation of expression of TAZ in a cell of the individual choosing an appropriate

therapy based on the aggressiveness of the cancer.

We provide, according to a 9™ aspect of the invention, a method of determining the
15 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 as set out

above.

There is provided, in accordance with a 10" aspect of the present invention, a
method of manipulating a cancer cell, the method comprising modulating the expression,

20  amount or activity of TAZ in the cell.

The cancer may comprise breast cancer, such as invasive or metastatic cancer such
as Invasive Ductal Carcinoma (IDC). The cancer cell may become non-cancerous or the
invasive or metastatic cancer cell becomes non-invasive or non-metastatic as a result of
the manipulation. The method may comprise down-regulating TAZ expression, amount or

25  activity in the cell. The method may comprise exposing the cell to an siRNA or shRNA
capable of specifically binding to TAZ. The shRNA may comprise an shRNA set out

above. The method may comprise exposing the cell to an anti-TAZ antibody.



There is provided, according to a 14th aspect of the present invention, a method of identifying a
molecule suitable for the treatment, prophylaxis or alleviation of cancer, the 20method comprising
determining if a candidate molecule is an agonist or antagonist of TAZI/WWTR or a sequence having
at least 90% sequence identity thereto. We provide, according to a 15th aspect of the present
invention, use of a TAZ or a sequence having at least 90% sequence identity thereto in a method of
identifying a molecule syitfgble for the treatment, prophylaxis or allevjation of cancer. A idate 25
molecule may be é%?p?ikijj t8°R°F A ;Sl?)‘NBé%}fboé’bW%\pcrle' ﬁﬁr&%h?gdé) ?E’&%%‘gﬁtfld‘:eeﬁ%q(gfder to
determine iftbahoshelsrisingaiecstepisofin(audustiap andrgeedsT A eaptession, Wiepnovide, according to
a le aspect of the present invention, use of a TAZ p leatide gr a sequence having at least 90%
sequence i@ERYHY t’lﬁ‘ear&(flfgpa:@%g lfﬁl'@%t}g% syel P&Jo et:%l'é1 é?ﬁt%eg[é for the treatment, prophylaxis or
alleviation of cancer. We provide, according to a 17th aspect of the present invention, a method of

Sidentifying an ag%iﬁ&ﬁ%ﬁ%%%lﬁaaﬁg&i@ésr&%&ﬂupme:haq\@%a{deeé&%?%qﬁgeaggetm% iglentity
e

thereto, the method comprising administering a candidate molecule to an animal and determining

whether thelAdirtaagesditpiss psted deem Kt dpesud HGARYESSSI afmbulCGr Gtividy Ik P2 Owve

provide, aceordipg TR CASRECTe ANETBIRSE G /IIRBIE KN AN BPIIRSTPNCOVEALRTERUAISING &
nucleic acid as set out above, such as a retroviral vector. We provide, according to a 19th aspect of
the present invention, a host cell comprising a nucleic acid as set out above or an expression vector as

set out apove. Wewespticeidacaaretidipgaca2ah app_emmmmweﬁemtthmmﬂpm\adedm-mﬁmm animal
vention, SHERBOOAT R B ST S T A 54 CER B oLl the methoc
comprising ¢congiisitigg(th e @xpoesgiart, Ahpelwpept atetivith afcaniidatinracdedutd ardidelsiouzing he
expreggion. Ao ARV L MM RR HBHERRS D hRRRAR! SPlbY LR ARSI gl
identifying a modulator of TAZ, the method comprising contacting a cell with a candidate
molecule and detecting elevated or reduced expression, amount or activity of TAZ in or of

the cell.

According to a 13™ aspect of the present invention, we provide a method of
15  identifying a modulator of a TAZ polypeptide, the method comprising allowing TAZ to
bind to a TEAD polypeptide comprising TEAD1, TEAD2, TEAD3 or TEAD4 and

detecting modulation of such binding by the presence of a candidate molecule.

There is provided, according to a 14™ aspect of the present invention, a method of
identifying a molecule suitable for the treatment, prophylaxis or alleviation of cancer, the
20  method comprising determining if a candidate molecule is an agonist or antagonist of

TAZ1/WWTR or a sequence having at least 90% sequence identity thereto.

We provide, according to a 15™ aspect of the present invention, use of a TAZ or a
sequence having at least 90% sequence identity thereto in a method of identifying a
molecule suitable for the treatment, prophylaxis or alleviation of cancer. A candidate
25  molecule may be exposed to a TAZ polypeptide or a cell expressing a TAZ polypeptide in

order to determine if the candidate molecule is an agonist or antagonist thereof.



We provide, according to a 22'd aspect of the present invention, a method of 20diagnosis of a cancer
or susceptibility to cancer in an individual, the method comprising detecting modulation of expression,
amount or activity of TAZ in a cell of the individual. We provide, according to a 23rd aspect of the
present invention, a method of prognosis of an individual with cancer, the method comprising detecting
modulation of expression, amount or activity of TAZ Tn a cell of the individual. 25We provide, according
to a 24th aspect of the present inveption, a mgthod of defermining whether a tum ua_ggén individual is,

or is likely to be, aNiHPERNAP oM L2:Aid GuiRBSFt MR RIS LB SR SR R odulation of
expression, RauEleali &y ks@fubhiee nditignaoleageiDel tequastiviideatity theW fsewide, according to a

25th aspect, of the present inventiop, a methad of treatment, prophylaxis or glleviation of [
eivicn, GBSO PRGSO U6 TSAEDY SXPRERLR oL OEE G A SHORET T A i o

cell of the individual and administering an appropriate therapy to the individual based on the

aggressiveness of\k,heee%%ggrag&gaqq%grﬁé %ycaggg%pg%]p%rﬁqmg{ﬁgﬂcglﬁgtﬂ‘(%agfve or metastatic

cancer such as Invasive Ductal Carci e diagnosis, prognosis or choice of therapy may

be furtter detentifiriag dyegenitsingntagosiise ffaie\Rfousc Qs Rampie Abkass e sAIOKEth,
optionally tqs&ﬁh%rrt LB GOMPIRANRA wmgqmsg gk ARG G HiAGRe SR I ARNBSIS sXiffipice of

therapy may be er determined by assessing the oestrogen receptor (ER) status of the tumour.
We provideard determiniosavdsitherspe ennahexinbis insrrashd on drrassd G3BIRS RO B eatment,
prophylaxisag[iglég\giampf a cancer, for example breast cancer, in 15an individual. We provide,
according to a 27th aspect of the present invention, a molecule, agonist or antagonist of a TAZ
polypeptide identified by a method or use as set out above. We provide, according to a 28’
aspect of the presawm reeidigacconlémyte sasibigedtrodthel ptisgnsinkraib dparexperskiting, the
expreﬁion of a TAZ for.use in the treatment, ZOE{thylaxis ol allevA f cancer, BRIEF,

A4

jation p
DESCRIPTISRCORTRIES ERATHEEC 21495578 EIGUF P2 A el

rovide
i hrererentafy overexpressed
in highly invasivelineass ¢afiespaiisf.the present invention, a host cell comprising a nucleic acid as

. . . th
set out above or an expression vector as set out above. We provide, according to a 20
aspect of the present invention, a non-human animal comprising a host cell as set out

above.

1™ aspect of the present invention, a method of

15 We provide, according to a 2
treatment, prophylaxis or alleviation of a cancer in an individual, the method comprising
modulating the expression, amount or activity of a TAZ in a cell of an individual. The

expression, amount or activity of TAZ may be decreased in a breast cell of the individual.

We provide, according to a 22" aspect of the present invention, a method of
20  diagnosis of a cancer or susceptibility to cancer in an individual, the method comprising

detecting modulation of expression, amount or activity of TAZ in a cell of the individual.

We provide, according to a 23" aspect of the present invention, a method of
prognosis of an individual with cancer, the method comprising detecting modulation of

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

25 We provide, according to a 24" aspect of the present invention, a method of

determining whether a tumour in an individual is, or is likely to be, an invasive or



9 or anti-YAP antibodies (lower panels). The levels of actin as detected by anti-actin antibodies are
used as loading controls. Figure 111. The expression levels of TAZ and YAP are quantified in three
independent experiments and the averages are presented as arbitrary units relative to actin. 5Figure
2A, Figure 2B and Figure 2C. TAZ promotes migration and invasion of MCF | OA cells. Figure 2A.
the levels of TAZ in MCF10A cells transduced with r8trovirus expressing EGFP (lane 1), TAZ (lane 2)
or Flag-TAZ (lane 3) are assessed by western blot. The levels of TAZ in Hs578T (lane 4) and BT-549
(lane 5) celleiAstaicsemeyra the crehishrrappising detpeting SROdnEtian- AESIRIG SRy ATBAHEShy for

MCF10A cellgioupressing EQRimirit panstshamdiMdial OA cells expressing TAZ (right panels). The
healing of wounds by migrated cells at time 0, 14 hr and 24 hr is imaged. MCF1OA cells expressing

TAZ have more motile and spindle-shaped fibroblast-like appearance and migrate faster than
15MCF10A cells eXprpssiity,BeeRIifigore ZC . a5pes hoiftiatiprestat: ipaersipana iretheibef (right panel) of
MCF10A cells expressing EGFEP and TAZ are assessed by.ir | ass, 0] ”mg].sl‘, .mean of three
independenttreezfgeQH?ﬁgﬁ@;‘%g)r%? g‘éﬂ.ewa 1on ot Haﬁerfal E‘yﬁﬁiﬁ?\éﬁé g}r%d%g}?re%o TE\[Z nockdown
in MCFY cetlstesthenned doepitié kaprasviohologyuahor inctis By TAl6 supert sdabeciaividiation and
invasion. Figure 3A. The expr } I v% THZ RS 1 def.haneh Eq&g Hsh/8Edlight panel)
cells transdﬁ%% vﬂ{ﬂ%ﬁ%‘%&%? %%?r?g %Qaer?aevj?gtl?s@%é&s ane 2-6) targeting different sites of TAZ
mRNA are slsstgnedrbyhwestmer blay. aivmiise $5ast eangsirpsiehaniRYASHYe OSiMgINatie xpREssion in

both MCF7 &Qﬂ E%ﬁ\Z%Tvgqyﬁctz}l%arcinoma (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
10 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.

We provide, according to a 26™ aspect of the present invention, TAZ for use in a
method of treatment, prophylaxis or alleviation of a cancer, for example breast cancer, in

15 an individual.

We provide, according to a 27™ aspect of the present invention, a molecule, agonist

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

We provide, according to a 28" aspect of the present invention, molecule capable
of modulating, such as down-regulating, the expression of a TAZ for use in the treatment,

20  prophylaxis or alleviation of cancer.
BRIEF DESCRIPTION OF THE FIGURES

Figure 1A and Figure 1B. TAZ is preferentially overexpressed in highly invasive

breast cancer cells.

Figure 1A. Lysates derived from 11 breast cancer cell lines are analyzed by

25  western blot using anti-TAZ antibodies which also reacted well with YAP (upper panels)



Figure 313. TAZ knockdown in MCF7 cells results in clusters of more densely-packed and compact
sheets of cells. When plated at low to medium densities, both MCF7- KD-715 cells and MCF7-KD-652
cells grew as clusters of cells. However, the cell density of the clusters is obviously enhanced in the
MCF7-KD-652 cells (panel b) as compared to 5SMCF7-KD-715 cells (panel a). Scanning electron
microscopy revealed that the space between cells igreduced in MCF7-KD-652 cells (panel d) as
compared to MCF7-KD-715 cells (panel c). This resulted in the app aran%%of more tightly

alignecUpafkantaXd Esmiibedien tnuss naxehr Aedsys b G5tie phoRiesiEd oY AN ERTHE 3C. TAZ

knockdownzntis8iés are elsdsapRRifgTeatoRigration. Wound- 10 healing migration assay for
Hs578T-KD-715 (left panels) and Hs578T-KD-652 (right panels) cells is performed. The healing of
wounds by migrated cells at time 0, 6 hr and 12 hr is imaged. Hs578T-KD-652 cells with TAZ
knockdown have rigtireréBuddd enptitissicrs levehpelidd toand 3787 aoquam iedkintitts have similar
migration a =l jgration: panel invasion
(right pane [f"@?ﬁ%@ﬁ?%@%gp@ [f)ﬁgﬁlt% %lr? gt fﬁ;ﬁgf 795%&?0%%%%5? é% r{iap gg@é%?et (EI? Ekl)l)lg (t?r%ln swe I%ags%%]ys.
Columns, mean of three independent experiments; bars, SEM. Figure 4A. Figure 4B and Figure

4C. TAZ knockdowryiitdMAF Figahs R RREESRRSITTDAT0 primeipe it gritigioavd ivasibragar and
tumorigenesis in nude mice. Figure 4A. Soft-agar growth of MCF7-KD-715 (upper panel) and
MCF?-lO-G%dﬂé\ﬁépbanel) cells is assessed and photographed. Figure 4. The appearance of
live colonies in soft-agar of MCF7-KD-715 (left panel) and MCF7-KD-652 (right panel) cells is

ve colonies in sof . ight pane) cellsis
photographed at yghar ARPUERIAN, E19u19 ATHTIN IMANALMGEA KA oht sice) an

side) cells'in (left panel) or the tat pad (right panel) of nude mice are
25assessedxprdspingtBGED aere 1), Fijlféasa Arat Elegrb\sR(IqEB)a s eswsped S3eWepttivasive

(infilrating) et ERGOBAEAIDE Fls AT (10 9555 PAT SIS BEIEHRIMN A aRRlaalsT AZ

antibodies. Lysate derived from the indicated cells are analyzed by western blot using affinity-purified
rabbit htibeeiegarisiersi against fragment (amino acids 160-229) of TAZ in the absence (left panel) or
the presence of 100X of recombinant YAP fragment (amino acids 206-262) corresponding to the TAZ

Figure 2B. wound-healing migration assay for MCF10A cells expressing EGFP
(left panels) and MCF10A cells expressing TAZ (right panels). The healing of wounds by
migrated cells at time 0, 14 hr and 24 hr is imaged. MCF10A cells expressing TAZ have
more motile and spindle-shaped fibroblast-like appearance and migrate faster than

15  MCFI10A cells expressing EGFP.

Figure 2C. The migration (left panel) and invasion (right panel) of MCF10A cells
expressing EGFP and TAZ are assessed by transwell assays. Columns, mean of three

independent experiments; bars, SEM.

Figure 3A. Figure 3B and Figure 3C. TAZ knockdown in MCF7 cells enhances

20  epithelial morphology and in Hs578T cells suppresses cell migration and invasion.

Figure 3A. The expression levels of TAZ in MCF7 (left panel) and Hs578T (right
panel) cells transduced with the vector (lanel) and various shRNAs (lane 2-6) targeting
different sites of TAZ mRNA are assessed by western blot. ShRNA-652 is most potent in
suppressing TAZ expression in both MCF7 and Hs578T cells.



5antigen region. Although the antibodies cross-reacted with YAP (left panel), they recognized
specifically TAZ in the presence of excess amount of recombinant YAP fragment. Figure 513. TAZ
is overexpressed in invasive ductal carcinomas (IC). Normal breast tissues (left panels) or breast
cancer tissues (IDC) (right panels) are either stained 10 with TAZ antibody (preincubated with 100
folds excess of recombinant YAP fragment) or cyto&gratin antibody as a control. TAZ is overexpressed

in IDC but not in ngrmal bre jssue, Figure 6 Figure 611, Quantification of tumagrs excised from
e R A NP AR o R L T,
15MCF-KDpZditedadd\6inpgaki3heeR 6€Us]iseWiasaiipbhedarel pictoreddium dedggitiess botHdaktation of

tumor weights. JThe tymors, exci om the fat pad of mice inject ith MCF-[D-715 gnd .

veET o0 e oAt Sk A b S B P rpt e ot 52 20 e 7c.
Expressionoffthe@issteFAid ¢bvidué)yirnhAdcad ikrihe M QKD aeisc d Cparé Copacangpafiadhitly restores
the growth E7-KD-652 cells in soft,agar. MCF7-KD-715 and MCF7-10-652 cells are infected with
BABE hyd eI S EEns) Bt B s T e S U agm T Az).
After doubleeselsstiogllnidhredareddn AdOF PAHDROSC R o(lls fpanel )dhasl doygpered conMSTIT HKJDVI) cells are
analyzed by immunablqt analysis,(Figure 7A) and growth in soft, 25 agar for two weeks (Figure 7B).
TAZ, YAP gﬁggE}%{‘é‘%ﬁ%@%ﬁ%"&é%é%@ﬁbﬂy r?ﬁfgf?(c)%ogtfwgcg 8%1@ %%%‘Bgftpsa% e(f\‘\é §g|n the soft-agar
assay fromdimgadnepitericenhexjdhreaptsssiahokmackedydooviiC. Bars, SEM. 12 Figure 8A and

Figure 88. Retention of TAZ and YAP by immobilized C-terminal region of TEAD1-4. Figure 8A and

Figure 8B show that TAZ interacts with transcriptional factors (TEAD1, 2, 3 and_4). Figure 9is a
figure showing thd igrRifCatldHdmedidows in sy flasclle wpnprsresfich migetiegol s TEAD.

Figurgd.0 i%@aﬁggﬁﬁigmm%@ WS 19§ PEIekmeEnts tR51pa1e ahdiNseh AR mugntsigaaccumulate in

the nucleus. igure 11 is a figure showing results of experiments testing the ability of TAZ mutants
in driving aReReiRGeliniprsiERdy idviihcal tieighivoyads by gigrate saligrimad st #dd R
experimentg SHaWABEANEs578 T-KD-652 cells with TAZ knockdown have much reduced motility as

‘compared to Hs578T-KD-715 cells which have similar migration as parental and vector-
transduced Hs578T cells. D, the migration (left panel) and invasion (right panel) of
15 Hs578T-KD-715 and Hs578T-KD-652 cells are assessed by transwell assays. Columns,

mean of three independent experiments; bars, SEM.

Figure 4A. Figure 4B and Figure 4C. TAZ knockdown in MCF7 cells suppresses

anchorage-independent growth in soft-agar and tumorigenesis in nude mice.

Figure 4A. Soft-agar growth of MCF7-KD-715 (upper panel) and MCF7-KD-652

20  (lower parel) cells is assessed and photographed.

Figure 4. The appearance of live colonies in soft-agar of MCF7-KD-715 (left
panel) and MCF7-KD-652 (right panel) cells is photographed at higher amplification.

Figure 4C. Tumor formation of MCF7-KD-715 (right side) and MCF7-KD-652
(left side) cells in the thigh (left panel) or the fat pad (right panel) of nude mice are
25  assessed and photographed.

Figure 5A and Figure 5B. TAZ is overexpressed in invasive (infiltrating) ductal

carcinomas (IDCs).



expression of secreted proteins and surface membrane proteins. DETAILED DESCRIPTION The
practice of the present invention will employ, unless otherwise indicated, conventional techniques of
chemistry, molecular biology, microbiology, recombinant 15DNA and immunology, which are within the
capabilities of a person of ordinary skill in the art. Such techniques are explained in the literature. See,
for example, J. Sambrook, E. F. Fritsch, and T. Man‘a\tis, 1989, Molecular Cloning: A Laboratory

Manual, Second Edition, Books 1-3, Cold Spring Harbor ratqry Press; Ausubel, E_M. et al. (1995
and periodic suppIgl‘ﬁﬁﬁ‘té:’h&B@Wﬁgf&?}éﬂsoiﬁ%%‘E@'ﬂﬁ'éb%%ﬂﬁ&ggﬁ?%if S HE ,%gﬂwzgeWiley &
Sons, New Yikaldd\cdll Bardanalyzed dptiastani®Ibt s a R -pUxifidd okblbivantibodey uaisedng:
Essential Techniques, John Wiley & Sons; J. M. P and James O'D. McGee, 1990, In Situ

iyl aio PR P AL O M O A A B EPRINF L sy Hoppsence
OligonucleogfleoBxrihesismbiRsacoaP Aapreat{anilify asikisR064262) dieyespuhding (il deg, 1992,
Methods of Enzymology: DNA Structure Part A: 25 Synthesjs ical An is of DNA Methods
in Enzyiolc?&',gﬁ\%éﬁﬂﬂﬂc AdE i\ﬁ@nﬂhﬂélgai%rg S.Sﬁ?ﬁf?érﬁ%?'%gﬁglﬁ:pﬁ%%ng@brotocol NO. | by
Edward Harteysghiavitspedificaty HAw (RO pkseiniel dBeriogsdtanbont eheratatyriane SSAFSBN
0-87969-54@1 gf" 13 Antibodies : A Laboratory Manual by Ed Harlow (Editor), David Lane (Editor)

-7
(1988, Cold S meg'f Harbor Laboratory Press, ISBN 0-87969-314-2), 1855. Handbook of Drug
Screening, edited by Ramakrishna Seethala, Prabhavathi B. Fernandes (2001, New York, NY, Marcel

Dekker, ISBN 0-82¢:028% 930 babr&phefsddandherleidRasiRGrendRRRIENES). Mishfher

Reference Tools for Use at the Bench, Edited Jane Roskams and Linda Rodgers, 2002, Cold Spring
Harbor Lab®rsaskyissyeNefigrumddsanbreasteanesiitse ARl rsars ritshirined by

referenge. Ugitn @7 Akibldl dfrelitGtatddBikh ANRORIAK I Predb RN ST A NghBht) or  The

present invention is based on the demonstration, for the first time, that TAZ 10plays a role in cancer.
Specifically Sxekgtiatin ttbpdy ﬁéﬁ%%ti@é@d*@ﬁ?‘i‘ﬁfﬁfﬁiﬁﬁ,‘N}agigﬁtafm R ASABLRESE of breast

cancer cells; (g show in the Examples that TAZ is prominently expressed in human breast cancer cell
lines where its expression levels generally correlate with the invasiveness and/or aggressiveness of
the cancer cells. High levels of TAZ are 15 detected in highly invasive breast cancer cell lines such as
Hs578T, BT549, Miigwidl BASHdRigMDABMBRStificaticar ifveisass Txciseddrdatetted in less invasive
breast cancer cell lines such as MCFIOA, BT20, MCF7, MDA-MB-453, ZR75.1 and BT474.

Accordingly, TAZ may be used as a marker for detection of breast cancer, . .
Figure 6A. Tumors excised from the fat pad of one pair of mice injected with

15 MCF-KD-715 and MCF7-KD-652 cells, respectively, are pictured.

Figure 6B. Quantitation of tumor weights. The tumors excised from the fat pad of
mice injected with MCF-KD-715 and MCF7-KD-652 cells are weighed and presented.
Bars, SEM.

Figure 7A, Figure 7B and Figure 7C. Expression of mouse TAZ (mTAZ) in TAZ
20  knocked-down cells, MCF7-KD-652, significantly restores the growth of MCF7-KD-652
cells in soft agar. MCF7-KD-715 and MCF7-KD-652 cells are infected with pPBABE
hygromycin retroviral vector (control) or the retroviral vector expressing mTAZ (Flag-
mTAZ). After double selection in the presence of puromycin (1 pg/ml) and hygromycin
(500 ug/ml), cells are analyzed by immunoblot analysis (Figure 7A) and growth in soft
25  agar for two weeks (Figure 7B). TAZ, YAP and Flag-mTAZ are indicated. Quantitation of
the colony numbers of cells in the soft-agar assay from three independent experiments is

shown in Figure 7C. Bars, SEM.



including basal-like, triple negative and BRCA1-mutated cancer types. The level of TAZ 20expression
may be used as an indicator of cancer, in particular breast cancer such as metastatic, aggressive or
invasive breast cancer. The level of TAZ expression may also be used as an indicator of likelihood of
such a cancer. We therefore provide for methods of diagnosis or detection of a cancer, particularly
breast cancer. We further provide methods of diagnlgsis and detection of the aggressiveness or
invasiveness or the metastatic state, o ny combination of e, of such a.cancer. The methods
may comprise andi{&EeH A ETE S%Feﬂﬂﬂ?u ohisfoed r)f/)}' 6?1&&[]2?’5 ‘g '{Slfﬁl.',n%/ in situ
hybridisatior)iSiieh TizgD estiF aideBAeaiRi puet 8BIshare thasTAR thiericttherthletail below. 14 We
show that over-expression of TAZ in immortalized but not transformed MCF 10A cells promotes cell
proliferatiora%Sf" fb%??ﬁ%ﬁﬁfa@@ﬂéﬁﬂ‘f ediated knock-down of TAZ in Hs578-t and MCF7
cells suppresses cell migration and invasion. Anchorage-dependent growth in soft-agar and

tumorigenesis in iya,of WICE el RS SPRIERRRA R TAFokABSHHRAR- g media harvested

from MCF | OA cells’ over-expressing TAZ promotes cell migration. Over-expression of TAZ therefore
causeda cinpertans fonénigrppdon with\EEgxBingly, we provide for methods of treatment or prophylaxis
of an individual suffering from cancer. Restoration of TAZ levels to those in normal tissue may also be
10used as a means of restqring. normal function of breast cells. We therefore grovide for the use of
TAZ nucleic acids'dBUHON b HgHE %W&‘%é%sﬂﬁﬁtéﬁé%f‘ea‘ﬁ%&? talhC ?Deﬁa{ 8%5%%%. Our methods
may be useffantseamoanhohp opthdaxisiafsbreast cancer or invasive cancer such as invasive breast
cancer. We show in the Examples and Figure 1 that TAZ is over-expressed in invasive 15breast
cancer lines belonging to the basal-like, triple negative or BRCAI -mutated types. Figure 1B shows that
three (Hs578T, BTERA% hhdsmbDaur shawim) repulic obgrpremgnniesing chpea H%lﬂ?ﬁé’s?exhibit high
levels of TAZ exREGRAANINEIMBAN Bidde rln 8XRRRSING moderate levels. These four cell lines are

shown in Neve et al (2006)to correspond to basal-like or

10 Figure 12 is a figure showing results of RT-PCR experiments showing the

expression of secreted proteins and surface membrane proteins.

DETAILED DESCRIPTION

The practice of the present invention will employ, unless otherwise indicated,

conventional techniques of chemistry, molecular biology, microbiology, recombinant

15 DNA and immunology, which are within the capabilities of a person of ordinary skill in
the art. Such techniques are explained in the literature. See, for example, J. Sambrook, E.
F. Fritsch, and T. Maniatis, 1989, Molecular Cloning: A Laboratory Manual, Second
Edition, Books 1-3, Cold Spring Harbor Laboratory Press; Ausubel, F. M. et al. (1995 and
periodic supplements; Current Protocols in Molecular Biology, ch. 9, 13, and 16, John

20  Wiley & Sons, New York, N.Y.); B. Roe, J. Crabtree, and A. Kahn, 1996, DNA Isolation
and Sequencing: Essential Techniques, John Wiley & Sons; J. M. Polak and James O’D.
McGee, 1990, In Situ Hybridization: Principles and Practice; Oxford University Press;
M. J. Gait (Editor), 1984, Oligonucleotide Synthesis: A Practical Approach, Irl Press; D.
M. J. Lilley and J. E. Dahlberg, 1992, Methods of Enzymology: DNA Structure Part A:

25  Synthesis and Physical Analysis of DNA Methods in Enzymology, Academic Press; Using
Antibodies : A Laboratory Manual : Portable Protocol NO. [ by Edward Harlow, David
Lane, Ed Harlow (1999, Cold Spring Harbor Laboratory Press, ISBN 0-87969-544-7);



20basal B cancer type and represents an invasive breast cancer cell type. This cell type is also
referred to as "invasive cell type" or "basal cell type" (BRCAI -mutated is also known as BRCA
1-negative). Accordingly, TAZ may be used as a marker for detection of invasive cell type or basal cell
type breast cancers. Unlike ER+ or Her2+ breast c?gcers, there is no targeted therapy for invasive
25breast cancers belonging to any of these three breast cancer types. We therefore disclose for the

first time a method_of treating, in a targeted fashiop, an i ive cell type, a |-Li ast cancer, a
triple negatiVBHhRAIE: cAr-ahorAey E’L@@R%ﬁﬁi{%&%%%i%ﬁt@ﬂ‘ %?nf@? ds'g“)gig%ger provide for
the use of TRIiBpeKg MR IAraboigmH BOPIES] CBBDE0-PEIETH d4h2 ) regist. déaatbookaftragicularly

invasive breast cancer ,SL(Ji

h screens. may invalv. tecting th dulatjon indin tyveen TAZ
and TEADTS/EA18, e Egjﬁe@%?gr%%ﬁ%aﬁlgﬁana%%?g_gé\'/\%%?&? é‘l of%é ﬂé&{%‘% %?’fgéntifying a
molecule faxsheMeeedneekker, 18BN I82d BOHS6RS| aitiabReraddhndinesk stBhciservasive breast
cancer, the method comprising identifyi odulator of gn activjty.or ression of TAZ. We
show iR the %‘Fﬂﬁﬁ’e@%@#ﬁﬁ%ﬁ YETAC g%vﬁﬁﬁﬂﬁla{%j%ﬂgq’égf%d?éﬁ%&% ,%.?]@%hat this
interaction isigdsRotdgkiar2000ledsldSpringl dtaoboo La¥at aony  IGBIN Ok eI s dedihgdy, we provide
foramethoc;!l of identifying a mplecule for the {éa%tm ?érgrrlé%r_ophylaxis of cancer, including breast

e
SC.2CNCT, tS 1S herein inc ora re . .
cancer such'S% iRVasive Dreast cancer, T MemaY comprising detecting an effect of a candidate

molecule on the binding between TAZ and TEAD1, TEAD2, TEAD3 and/or TEADA4. A screen for small
molecule 1§jghibitars 2N 1vfe TERARTMINAA MBAYIRE 666 Wi ErkeRst EHROEIOT example. Alternatively,

or in addition, rational design may be employed to produce candidate inhibitors of a TAZ-TEAD
interaction. Thus, for example, a peptide from a TAZ binding region of a TEAD (including TEAD1,
TEAD2, TEAD3 o h&Eprioskhniayenhdaesiasd. @inhitatbmenpegtiioe foortha fil@AIbitkihd Adgion of a
TAZ ('rbcludiz%,a ZOIEEAlgléeTEADZ, TEAD3 or TEADA4 binding region) may be designed. Such a
peptide co AAGAE r'rr{lfta'}ecf'positions 52 and 53 of TAZ, both of which are shown in the Examples
as being important in the binding between TAZ and TEAD.

Specifically, we show that TAZ plays a critical role in migration, invasion and
tumorigenesis of breast cancer cells. We show in the Examples that TAZ is prominently
expressed in human breast cancer cell lines where its expression levels generally correlate
with the invasiveness and/or aggressiveness of the cancer cells. High levels of TAZ are

15  detected in highly invasive breast cancer cell lines such as Hs578T, BT549, MDA-MB-
453 and MDA-MB231. Lower levels of TAZ are detected in less invasive breast cancer
cell lines such as MCF10A, BT20, MCF7, MDA-MB-453, ZR75.1 and BT474.

Accordingly, TAZ may be used as a marker for detection of breast cancer,
including basal-like, triple negative and BRCA 1-mutated cancer types. The level of TAZ
20  expression may be used as an indicator of cancer, in particular breast cancer such as
metastatic, aggressive or invasive breast cancer. The level of TAZ expression may also be
used as an indicator of likelihood of such a cancer. We therefore provide for methods of
diagnosis or detection of a cancer, particularly breast cancer. We further provide methods
of diagnosis and detection of the aggressiveness or invasiveness or the metastatic state, or
25  any combination of these, of such a cancer. The methods may comprise analysis of protein
levels (e.g., immunohistochemistry) or RNA levels (e.g., by in situ hybridisation). Such

diagnostic and detection methods are described in further detail below.



Putative inhibitors (or candidate inhibitors identified in a screen) may be tested using a number of
assays, including a nuclear accumulation assay or a soft agar assay, 25both of which are described in
the Examples. We further provide for the treatment or prophylaxis of cancer by interfering with or
disrupting a TAZ-TEAD interaction. This may be achieved by various means, for 16 example, by
introducing a modulator of TAZ, such as a molecule! itientified from a screen or design described

above, to a patient jn need thereof. We show in the Examples that TAZ induces o up-regulates
the expression of g&eﬂ%ﬁﬂ%ﬁﬁf@fﬁ?ﬁ@%ﬁ%ﬁ%\ﬂ g‘im&"l%(ygﬁe 610 ??éffmlr—lﬁfﬁ FBN1 and
FBN2) as SmelFao A asitégsemvtenbeting glifd@ition(AXIL migratidn @GR Mivaaiwh AARRNA adhaetthese
proteins may therefore b d kers qf ncogenic state. Accordingly, we.provide for the
detection ojyﬁo Eﬁ%%?&&ffﬁ%‘%aﬁégggﬁié@éﬁ' ?ﬁ ;O ((fa[%aslfgﬂ{:e%seeﬁ,cﬁgrm%lfﬁr%%ﬁ EBMpnang detecting
tcr;e gi(preSsTsmfcl'_ | I:i:xﬁl\llalgmdijqpeB ndieke gzﬁie.mhe'ml fufratiae grdumonigiatsig iafviterB RBCRDENETIS1, CTGF,

yrel, , , N2AXL, IT 10 CRIM1 and A amTWﬁ: 0 provide for the
treatment o?ltpé’ﬁsﬁsr?‘{}?é’Nn&%égaogg%)&%inggl;ﬁéf)edm% fﬁg ?ﬁ‘éesé% |V¥:r3t(§/r%r a poﬁg&/%e‘%tﬂ%é) Rlected from the
group consistprgssing TAFRAZoMDRMED nigratein. Oyt xpBFiidn BNTAZBhEefoBN2ANKE AITGB?2,
CRIM1 and Alcam. Cells gver- and under-expressing TAZ, as well as tissues, organs and

; cancerois l}ﬁnotgpe. . ;
organisms comprlsmg ese may be used as models for cancer or in screens for anti-cancer agents.
15 TAZ TAZ is also referred to as Transcriptional Coactivator with PDZ-Binding Motif or WWTR1. It

maps to gene mapyagiaiagiA we prodidefes HEshsdRedbatianairgirapHAaRE o amifdieda CONA
expression library by screening for 14-3-3-b|ndin% roteinséngM reference 605066), followed by

5-prime 20Rwiering fomctincet ResteratiosRhiha &)’ iR ahassie ARETHALI SHEIR% AR Bfolecular
mass f 45 idadad 1emaaeRllsT i RUERIAY fubét s dMei&ise biding dnidieioriéspbd tedefbtithea central
WW domain, and a putative 2-stranded coiled-coil and a PDZ-binding motif in itf g,terminus.

use of TAZ nucleic acids and polypeptides for the treatment of cancers, including breast

cancer. Our methods may be used for treatment or prophylaxis of breast cancer or invasive

cancer such as invasive breast cancer.

We show in the Examples and Figure 1 that TAZ is over-expressed in invasive
15  breast cancer lines belonging to the basal-like, triple negative or BRCA1-mutated types.
Figure 1B shows that three (Hs578T, BT-549, and MDA-MB-435S) of the four highly
invasive cancer cell lines exhibit high levels of TAZ expression with MDA-MB-231 cells

expressing moderate levels.

These four cell lines are shown in Neve et al (2006) to correspond to basal-like or
20  basal B cancer type and represents an invasive breast cancer cell type. This cell type is
also referred to as “invasive cell type” or “basal cell type” (BRCA1-mutated is also known
as BRCA 1-negative). Accordingly, TAZ may be used as a marker for detection of

invasive cell type or basal cell type breast cancers.

Unlike ER+ or Her2+ breast cancers, there is no targeted therapy for invasive
25  breast cancers belonging to any of these three breast cancer types. We therefore disclose
for the first time a method of treating, in a targeted fashion, an invasive cell type, a basal-

like breast cancer, a triple negative breast cancer and a BRCA1-mutated breast cancer

type.



TAZ shares 91% sequence identity with the mouse Taz protein and 45% identity 25with YAP (OMIM
reference 606608). Northern blot analysis revealed highest expression of a 6-kb transcript in kidney,
followed by heart, placenta, and lung. Expression was detected in all tissues tested except thymus and
peripheral blood leukocytes. Northern blot 17 analysis of mouse tissues showed a 5.5-kb transcript
expressed at highest levels in kidney, lung, liver, aanSheart; a 2.2-kb transcript was detected in testis.
Western blot analysis revealed expression of TAZ in several epithelial and fibroblast cell lines, but not

in Jurkat T cells. SREnTthes Proyae fertheie Al ddh milisreeran erlor BT REMY. #0SSteraction of Taz
with rat 14-3e3ie@biebreas BARsphaniaiamiailashealR seinsesidee SBtosgieaylaign reduced
Taz transcriptional coactivation by jnducing nuclear export t hi ti ith 14-3-3. The
C-terminal PR2IsHRISS S HEMaduksion ?E%‘%“&%BFM%T&E%‘Q%WA’! %ﬁt’ﬁrg& for
Taz-stimulajpesgiefraossdidienmblig?&Z- 10 binding domain also mediated Taz interaction with

Nherf2 (OMIM reference 606553). Mesenchymal stem cells are a pluripotent cell type that can
differentiate into several distinct lineages. Two key transcription factors, RUNX2 (OMIM reference

6002113 and peroNéopre yide|fieratmedod efiédrnéitiing s gukride(RPHR GeaNAN FeRspphyEE91487),
drive mese}Z‘%@%%%Sﬁﬂhtﬁggb%gﬁﬂﬁ&@%ﬁfc%Q RUhGL OBk asis e R ARy oM SaSRRCtvely-

Hong et al. (2005) 1 TAZ, a 14-3-3-binding protein, coactivates RUNX2-dependent gene
transcriptiondﬂhﬁl@’t@ﬂ@ﬁ@ﬁdﬂ@ﬂﬁ@-d@p@m@fmmlﬂﬁﬁ&?ﬁ’pﬁon. By modulating Taz expression in
model cell lines, mouse embryonic fibroblasts, and primary mesenchymal stem cells in culture and in

zebrafish in vivo, Hong et al. (2005) observed alterations in osteqggenic, v i ic potential.
Hong et al. 20(200%5%%‘8%8&%% é?ﬂ“Rfsfﬁﬁ?ériaé}?ﬁé a&%ﬁ&%&hﬁ%‘é’d@?@?ﬁ%ﬁﬁéﬁ
mesenchymgtk spm sell dffenantiaéiaction is MideakianfoehadldaCRopioulatdhalf TAZ wiab a potent TBXS

(OMII\/{ éeference 601,620) transactivator. TAZ associated with TBX5 and stimulated TBX5-dependent
promoters BYiEFAEHg with the histone acetyltransferases p300 (EP300; OMIM

Accordingly, we provide for a method of id'entifying a molecule for the treatment
or prophylaxis of cancer, including breast cancer such as invasive breast cancer, the
method comprising detecting an effect of a candidate molecule on the binding between
TAZ and TEAD1, TEAD2, TEAD3 and/or TEADA4. A screen for small molecule

15 inhibitors of TAZ-TEAD binding may be conducted on a library for example.

Alternatively, or in addition, rational design may be employed to produce
candidate inhibitors of a TAZ-TEAD interaction. Thus, for example, a peptide from a
TAZ binding region of a TEAD (including TEAD1, TEAD2, TEAD3 or TEADA4) may be
designed. Similarly, a peptide from a TEAD binding region of a TAZ (including a
20 TEADI1, TEAD2, TEAD3 or TEAD4 binding region) may be designed. Such a peptide
could include mutated positions 52 and 53 of TAZ, both of which are shown in the
Examples as being important in the binding between TAZ and TEAD.

Putative inhibitors (or candidate inhibitors identified in a screen) may be tested
using a number of assays, including a nuclear accumulation assay or a soft agar assay,

25  both of which are described in the Examples.

We further provide for the treatment or prophylaxis of cancer by interfering with

or disrupting a TAZ-TEAD interaction. This may be achieved by various means, for



25 reference 602700) and PCAF (OMIM reference 602303). TBX5 with Holt-Oram syndrome (HOS;
OMIM reference 142900)-associated truncation mutations could not be stimulated by TAZ, but TBX5
with HOS-associated point mutations was unimpaired in its ability to respond to TAZ. 18 By
radiation hybrid analysis, Kanai etal. (2000) mappei he TAZ gene to chromosome 3g24. Where the
term "TAZ" is used, this should be taken to refer to arly TAZ sequence, including a TAZ protein or a

TAZ nucleic acid and any fragment, variant homaologue, 5derivatiye, variant thereof. The
properties a‘fﬁ'ﬁ@?ﬁi%&'ﬁfc’?ﬁ?%@ H’é’éﬁﬂ%ﬁ%ﬁ%&g PN AR ?X?cé’\)f&fﬁ Té'fﬁﬁ‘ﬁ%%?e €i&es. TAZ
POLITEPTIbrSsign described abethgds apatieanipasddsdeticribed here make use of TAZ
polypeptides, 10which are described in detail below. As used here, the term "TAZ polypeptide” is

intended to refer to a sequence having GenBank Accession number NP 056287, NP_598545,
NP_001032785, XWeshenin fe Bxemoieuhet RAZ Ardpesyes prdeewigsdbepmsessioadidst of a

human TAZ palyenlige; USRS hESOANTSE rerie eSeepsiaprnymher MBNISARBFR ABYamologues

variants and derivatives thereof of any, some or all of these polypeptides are also included. For

example, TAZIhasytipriase wenbrank petdssidfNutTseP A 3oand Algam) Eaghefitthest may be

used for a vVarahh OB A e for-BATRIC FHANRISIAUAE JARR AR vigida e BRIingI) A frb sigrpected to
be suffering from, breast cancer, for the 20treatment thereof They may also be used for production or

screening ofoarticHsEAipaRE BtRMFercsPeting Treegsiigifg yenRetasitrridlathametred antibodies.
These are ivaddudiihag dririheiown bre psRissptian fidtd PolvnaRiespeaxsheisietected for

diagnosis or detection of cancer, in particular breast cancer.
of: IGFBP3, ADAMTSI, CTGF, Cyr61, FSTL1, FNi, FBN1, FBN2AXL, ITGB2,
10 CRIMI and Alcam. We also provide for the treatment of cancer, the method comprising
modulating the activity or a polypeptide selected from the group consisting of: IGFBP3,

ADAMTSI, CTGF, Cyr61, FSTLI1, FN1, FBN1, FBN2AXL, ITGB2, CRIMI and Alcam.

Cells over- and under-expressing TAZ, as well as tissues, organs and organisms

comprising these may be used as models for cancer or in screens for anti-cancer agents.
15 TAZ

TAZ is also referred to as Transcriptional Coactivator with PDZ-Binding Motif or
WWTRI. It maps to gene map locus 3q24.

TAZ was first cloned by Kanai et al. (2000) from a HelLa cDNA expression library
by screening for 14-3-3-binding proteins (OMIM reference 605066), followed by 5-prime
20  RACE. The deduced protein contains 400 amino acids and has an apparent molecular
mass of 45 kD in HeLa cells. It has a putative 14-3-3 protein-binding motif in its N
terminus, a central WW domain, and a putative 2-stranded coiled-coil and a PDZ-binding

motif in its C terminus.

TAZ shares 91% sequence identity with the mouse Taz protein and 45% identity
25  with YAP (OMIM reference 606608). Northern blot analysis revealed highest expression
of a 6-kb transcript in kidney, followed by heart, placenta, and lung. Expression was

detected in all tissues tested except thymus and peripheral blood leukocytes. Northern blot



A "polypeptide" refers to any peptide or protein comprising two or more amino 25acids joined to each
other by peptide bonds or modified peptide bonds, i.e., peptide 19 isosteres. "Polypeptide” refers to
both short chains, commonly referred to as peptides, oligopeptides or oligomers, and to longer chains,
generally referred to as proteins. Polypeptides may contain amino acids other than the 20
gene-encoded amino acids. "Polypeptides” include Lfino acid sequences modified either by natural

processes, 5 such as post-translational processing, or by chemical modification technigues which are
Well known THAREISAT EARRE AT REHECHR S Wi HEBSSRRIFRPISAL] A RHERSRY Y FLofR RIdE e
monographfurgs hvel, aadrheavolmikbisraasagpcivakelatsted MaditisaWsisceablocanalgsiywhere in a
polypeptide, including the pepti ckbone, the.amino acjd.side-chains and the amino.or, carboxyl
ot 1t 52 58 UGS et e Lo PR B R ) o e B 0 o B o1

varying dedraaglat several sites in a given polypeptide. Also, a given polypeptide may contain many
types of modifications. Polypeptides may be branched as a result of ubiquitination, and they may be

cyclic, with or without branching. Cyclic, branched and branched cyclic polypeptides may result from
posttraslation naﬂ&ﬁ&ﬁp@bébé@@@@ﬂhﬁ%!ﬁ@ﬂd@“ﬁ?ﬁg%ﬂﬁéﬂ\?h\f@mw&a& si8tsrRm R  include

acetylation, AcylatioparAPR-5hegyiRtor. APRSBIBR 15AYAISNL AaGHOSaS R flaNine covalent attachment

of a heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent attachment of
a lipid or lipRhehearlatioaednss earcrnestiRsiomRbsprrstI@UMICI I dLFYRS HRIFR, ¥R ation, disulfide
bond formaiggydeheiaiaiowifR i MelcoNalrnbAPBY Bl iaHam Mdarsiaer2Gtprmation of

pyroglutamate, formylation, gamma-carboxylation, glycosylation, GPI anchor formation, hydroxylation,

iodination, ﬁ’iéﬂ'i%ﬂéﬁl}?ﬁ'ifﬂ%’f@?féw TeseEsddar O R?réﬁ@ﬂ@%&%%%i%@‘}%ﬂ&gﬁﬂoT)h‘?aﬁ)Q?r'prenylation,

racemjgatiopina@igrivialiv RissUiedinre drrasiveR N Mekhatad @ dannvf e reieaca@dsssaproteins such
as arginylation, and ubiquitination. See, for instance, Proteins - Structure and Molecular Properties,

2nd 25Ed., T. E. Creighton, W. H. Freeman and Company, New York, 1993 and Wold, F.,
Posttranslational Pviesemchyodifistiooetl Paesp pbiipstan ddbr pgpetbia, qagslifickeniialRdstiranslational

Covalent Modification, of Froteins: B Gk Barlifndn ALRTISRER e ToNiM Idsend®3; Seifter etal,
Analysis for pro%eln moéllflca?i%ns an nalnprotelnp

600211) and peroxisome proliferator-activated receptor-gamma (PPARG; OMIM

reference 601487), drive mesenchymal stem cells to differentiate into either osteoblasts or

15 adipocytes, respectively. Hong et al. (2005) found that TAZ, a 14-3-3-binding protein,

coactivates RUNX2-dependent gene transcription while repressing PPARG-dependent

gene transcription. By modulating Taz expression in model cell lines, mouse embryonic

fibroblasts, and primary mesenchymal stem cells in culture and in zebrafish in vivo, Hong

et al. (2005) observed alterations in osteogenic versus adipogenic potential. Hong et al.

20 (2005) concluded that TAZ functions as a molecular rheostat that modulates mesenchymal

stem cell differentiation.

Murakami et al. (2005) found that TAZ was a potent TBXS (OMIM reference
601620) transactivator. TAZ associated with TBXS5 and stimulated TBX5-dependent
promoters by interacting with the histone acetyltransferases p300 (EP300; OMIM
25  reference 602700) and PCAF (OMIM reference 602303). TBXS with Holt-Oram
syndrome (HOS; OMIM reference 142900)-associated truncation mutations could not be
stimulated by TAZ, but TBXS5 with HOS-associated point mutations was unimpaired in its
ability to respond to TAZ.



cofactors", Meth Enzymol (1990) 182:626-646 and Rattan et aL, "Protein Synthesis:
30Posttranslational Modifications and Aging", Ann NY Acad Sci (1992) 663:48-62. 20 The term
"polypeptide" includes the various synthetic peptide variations known in the art, such as a retroinverso
D peptides. The peptide may be an antigenic deterrl]# nant and/or a 1-cell epitope. The peptide may be
immunogenic in vivo. The peptide may be capable of'inducing neutralising antibodies in vivo. 5As

applied to TAZ, the resyltant 0,aci seq nce m @ one o |V|t|es such as biological
activities in commoR Wth? 22' lb'b%bﬂd( P & a% Qgﬁhm‘?ﬁ&@%ﬁ%&&‘ §d°For example, a
TAZ homolobreenassaynieead¢24 increased expressmn level in breast cancer cells compared to normal

breast cells. In particular, the term "homologue" covers identity with respect to structure and/or
function providing the 10resultant amino acid sequence has TAZ activity. With respect to sequence

identity (i.e. similaNtyigrendweteray A 4T icasedohds shewld batalanstonsier ity a'eh REAYEBBY,, such as
at least 90%, spARENE e e BP&(eJ{*&%eﬂ%/ R IBlleaR a%‘ﬁ%n?‘fﬁéﬁ%rﬁt lBaRhPRIMsIBEHENCe identity.

These terms also encompass polypeptides derived from amino acids which are allelic variations of the
TAZ nucleidefivatiey yarest the re reference is made to the "activity" or "biological activity" of a
polypeptide such as TAZ, these terms are intended to refer to the metabolic or physiological function

of TAZ, including ilar activities or wnprove%l1 ities or thes ivities with decreased undeswable
side effects. Also SA.E CRAPESHIGAHLRYS m?s&e‘?ﬁ%"aéﬁ@e fleif" #ﬂ(éwln,&? xamprf]e% of such
activities, airdtheatfetadadsassaying and quantifying these 20activities, are known in the art, and are
described in detail elsewhere in this document. For example, such activities may include any one
or more of the following: binding to SLC9A3R2, binding to YWHA, binding to 14-3-3, co-activation of

RUNX2- debAddBALYBERTIRESSCription, transactivation of TBX5 by TAZ, etc, as described in more
detail below. 250ther TAZ Polypeptides TAZ variants, homologues, derivatives and fragments are

also of use in the thod ositipns descri ere. varlant
"homologue", "deri etl%" wsf?i'grﬁé) ﬁﬁlngt er?%qlf(igelﬁec %é 55?/ PFB‘&?; vars’atlon of,
modifinatiomaicheptadamnéiidon delsilibalofvor addition of one (or more) amino aC|d from ortoa

sequence. Unless the context admits otherwise, references to "TAZ" includes references to such

variants, homologues,
As used here, the term “TAZ polypeptide” is intended to refer to a sequence

having GenBank Accession number NP_056287, NP_598545, NP_001032785,
XP 871504, NP_001020040. A “TAZ polypeptide” may comprise or consist of a human
TAZ polypeptide, such as the sequence having accession number NP_056287.

15 Homologues variants and derivatives thereof of any, some or all of these
polypeptides are also included. For example, TAZ may include GenBank Accession

Number AJ299430.

TAZ polypeptides 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
20 treatment thereof. They may also be used for production or screening of anti-TAZ agents
such as specific TAZ binding agents, in particular, anti-TAZ antibodies. These are
described in further detail below. The expression of TAZ polypeptides may be detected for

diagnosis or detection of cancer, in particular breast cancer.

A “polypeptide” refers to any peptide or protein comprising two or more amino

25  acids joined to each other by peptide bonds or modified peptide bonds, i.e., peptide



5 derivatives and fragments of TAZ. As used herein a "deletion" is defined as a change in either
nucleotide or amino acid sequence in which one or more nucleotides or amino acid residues,
respectively, are absent. As used herein an "insertion" or "addition" is that change in a nucleotide or
amino acid sequence which has resulted in the additjion of one or more nucleotides or amino acid 10
residues, respectively, as compared to the naturall)) ccurring substance. As used herein "substitution”

results from the replgcement of gne or mare nucleotides or amino acids by different nycleotides or
amino acid$S9UEEct; 8@?6"“‘;&265%&/‘936{?8&%%@%ngwgfb@'nﬁ‘éé%%/ ot%g%ge(?géet%ns, insertions
or substitutigligopé A6 tasd)anduditthpeo dhaia s silanh bhasfgarand mwpisti. 15functionally
equivalent $ngino acid sequence..Deliberate m'@ [

id substitut de on the basis of
e e Y OIS Ao o 2 R St el o 0% ©

0
ity 2Ry afphRfE Bidsr e shphipathic nature of

the residues. For example, negatively charged amino acids include aspartic acid and glutamic acid;

positively charged-a)no. e RElHAR YRine A0d augisies ATl ABNGAEES, Witdnphgses polar

head groups 20having similar hydrophilicity values include leucine, isoleucine, valine, glycine, alanine,

asparagjinesesthtampiest: teanstasionabpnaerssivEepl y shrtsicahmegifispiionceshiangsveh utions may
be made, fQr iR ARG ERAREARISAG S YrARINEREHIR N H B SRR SIAMK il HszeseCONd

column and in the same line in the third column may be substituted for each other: ALIPHATIC
Non-polar d@igpled|moyographs, as well as in a voluminous research literature. Modifications can

occur anywhere in a polypeptide, including the peptide backbone, the amino acid side-
chains and the amino or carboxyl termini. It will be appreciated that the same type of
10  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.

Polypeptides may be branched as a result of ubiquitination, and they may be
cyclic, with or without branching. Cyclic, branched and branched cyclic polypeptides may
result from posttranslation natural processes or may be made by synthetic methods.

15  Modifications include acetylation, acylation, ADP-ribosylation, amidation, covalent
attachment of flavin, covalent attachment of a heme moiety, covalent attachment of a
nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid derivative,
covalent attachment of phosphotidylinositol, cross-inking, cyclization, disulfide bond
formation, demethylation, formation of covalent cross-inks, formation of cystine,

20  formation of pyroglutamate, formylation, gamma-carboxylation, glycosylation, GP1
anchor formation, hydroxylation, iodination, methylation, myristoylation, oxidation,
proteolytic processing, phosphorylation, prenylation, racemization, selenoylation,
sulfation, transfer-RNA mediated addition of amino acids to proteins such as arginylation,
and ubiquitination. See, for instance, Proteins - Structure and Molecular Properties, 2nd

25 Ed., T. E. Creighton, W. H. Freeman and Company, New York, 1993 and Wold, F.,
Posttransiational Protein Modifications: Perspectives and Prospects, pgs. 1-12 in
Posttransiational Covalent Modification of Proteins, B. C. Johnson, Ed., Academic Press,
New York, 1983; Seifter et al., “Analysis for protein modifications and nonprotein
cofactors”, Meth Enzymol (1990) 182:626-646 and Rattan et aL., “Protein Synthesis:

30  Posttranslational Modifications and Aging”, Ann NY Acad Sci (1992) 663:48-62.



Polar - uncharged CSTM NQ Polar - charged D E KR AROMATIC HFWY 22 TAZ
polypeptides may further comprise heterologous amino acid sequences, typically at the N-terminus or
C-terminus, such as the N-terminus. Heterologous sequences may include sequences that affect intra
or extracellular protein targeting (such as leader Sec%t ences). Fleterologous sequences may also
include sequences that increase 5the immunogeni é of the TAZ polypeptide and/or which facilitate
identification, ey . . . - .
The term “polypeptide” includes the various synthetic peptide variations known in
the art, such as a retroinverso D peptides. The peptide may be an antigenic determinant
and/or a T-cell epitope. The peptide may be immunogenic in vivo. The peptide may be

capable of inducing neutralising antibodies in vivo.

5 As applied to TAZ, the resultant amino acid sequence may have one or more
activities, such as biological activities in common with a TAZ polypeptide, for example a
human TAZ polypeptide. For example, a TAZ homologue may have a increased
expression level in breast cancer cells compared to normal breast cells. In particular, the
term “homologue” covers identity with respect to structure and/or function providing the

10  resultant amino acid sequence has TAZ 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 TAZ nucleic acid sequence.

15 Where reference is made to the “activity” or “biological activity” of a polypeptide
such as TAZ, these terms are intended to refer to the metabolic or physiological function
of TAZ, including similar activities or improved activities or these activities with
decreased undesirable side effects. Also included are antigenic and immunogenic activities
of the TAZ. Examples of such activities, and methods of assaying and quantifying these

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

For example, such activities may include any one or more of the following:
binding to SLC9A3R2, binding to Y WHA, binding to 14-3-3, co-activation of RUNX2-
dependent gene transcription, transactivation of TBXS5 by TAZ, etc, as described in more

detail below.

25 Other TAZ Polypeptides

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

methods and compositions described here.



extraction and/or purification of the polypeptides. Another heterologous sequence that may be used is
a polyamino acid sequence such as polyhistidine which may be N-terminal. A polyhistidine sequence
of at least 10 amino acids, such as at least 17 amino acids but fewer than 50 amino acids may be
employed. 10The TAZ polypeptides may be in the form of the "mature" protein or may be a part of a
larger protein such as a fusion protein. It is often ad%mtageous to include an additional amino acid
sequence which contains secretory or leader sequences, prq;seguences, sequences wtf aid in
purification such aShA{fER NiRihe rBeHE §,“8(%’sﬁeéa’&i}&%a?%%%ﬁ%ﬂ%&t?#§Fz%ti'|ﬂ§'/ Bu i%g
recombinarhprguiosubkaTlAé hely paiiias dsmeddidagamsi e raceaniagdeltsiynofde by
recombinant means, usin%‘)’know techniques,. However thﬁ}é ma @ISP bet made k% sxntrgetic means
using techn?&{ggéo{l@ﬁq{ﬁo hIRSSABHEASISHEC OF P SIS L PIRE LOR WBI b eptides may
also be produredigs, fefiemproteinsADT axdudplerétepitciss axtadtioariand fhaificlgars, Examples of
fusion roteén Partners ilac ude %Iutatfjog -S-transferase (GST), 206xl4is, GAL4 (DNA binding and/or
transcribtioNSl XAHVEBNC dSHRIAL & = galactosidase. It may also be convenient to include a
proteolytic cleavage site between the fusion protein partner and the protein sequence of interest to

allow removal of fJusiQR Ry RIGINSCAMEBGER SUEEFASPall Y RRINELGIPRYREChaRoTiRE dPaiamprotein may

be one which does not hinder the function of the protein of interest sequence. 25The TAZ polypeptides
may be in sasidossaranstyinswhisbhdonrs or. mpfe ralsesdetaTcERing pstd residvesdasrPENValE BEhd of man

from the nayahstateq LaRcIERlalPah SRUPSHOARN RUPSISNGR IRGHS N lic b8P b changed

or removed from its original environment, or both. For example, a polynucleotide, nucleic acid or a
polypeptideaaistseangnsrowbithhas Forueshinheiaddiionsefaae or prersBucksAtidesop g inacasilide,
nucleiggacid. i RRAYREPIHE PR paRdtReRORXISHNE Baleials altitanedury elaeniseigolated”, as

the term is emgloyed herein. It will however be understood that the TAZ protein may be mixed with

carriers or ditdERiEipRCHSIth SomdhererlpremA RhenaoaBarpuslertides SotRaAg diithe

Sregarded irRUBtANIRIYIRAIBIa NoTRdNBLpEATw]yNay also be in a substantially purified form, in
which case it will generally comprise the protein in a preparation in which more than 90%, for example,

95%, 98% or 99% of the protein in the preparation is a TAZ polypeptide.
TAZ polypeptides as described here may also have deletions, insertions or

substitutions of amino acid residues which produce a silent change and result in a

15  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 aspartic acid and glutamic acid; positively charged amino
acids include lysine and arginine; and amino acids with uncharged polar head groups

20  having similar hydrophilicity values include leucine, isoleucine, valine, glycine, alanine,

asparagine, glutamine, serine, threonine, phenylalanine, and tyrosine.

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

column may be substituted for each other:

ALIPHATIC Non-polar | GAP
ILV
Polar - uncharged CSTM
NQ
Polar - charged DE

K R
AROMATIC HFWY




By aligning TAZ sequences from different species, it is possible to determine 10 which regions of the
amino acid sequence are conserved between different species ("homologous regions"), and which
regions vary between the different species ("heterologous regions"). The TAZ polypeptides may
therefore comprise a sequence which corresponds to at least part of a homologous region. A
homologous region shows a high degree of 15hom3|%gy between at least two species. For example,

the homologous region may show at least 70%, at least 80%, at least 90% qr. at least 95% identity at
the amino acid lev ﬁgsﬁﬁﬂyﬂ’f’é’%ﬁsrﬁ@':gﬂg&& {tjgpes ‘ffﬁ[fd%&%?&{“dawﬁﬁ 8°4E8G&xnce which

correspondsyical joao e gPus RGN YeBAiHES Gl Iae ihpeliersiiniediscasiepqigined in further
detail below. Alternativeéy, the TAZ tide ma% omgrise a segueigge which correspo ds to at 20least
g Bk i i

e

part of & hetERIHER RIS SEALFORSI N ALITEHT LA <e 313 AR 505 R ARESHBE ¥leen at
least two spediader fequdaresgiadersologolibsclfehpslynspiidesndindosaghéacesstaanmuriadeomologous
sequences @btained from.any source, for example relajed viral/bacterial proteips, cellular homologues
and 25 yntf?éetigrﬂlé'ﬂ)%%eg,‘ Q'\ﬁgﬁﬂﬁjéﬁigﬂ@p(gﬁd%‘?i% Ve lgf’e%ﬁl%ffs'%%@ﬁé% 18%s also include
th_ose encodm&tmnamguegmfﬁbaﬁbﬂmmw)qmié@inﬁmﬁh@gtmuémaigmmqmman’nmls (e.g.
include horfthy R GLAST AP0 S OGBHExvol 1S QS BURERE & Mo g O AE i
taken to inclugelginisaitinosaqicsequndeastHibhisiad keddd, 5oc2@s 26136, U0arb o6, iGObBO or 90%

identical, sych as at least 95 or 98% identical at the amino acid level, for example over at least 50 or
ek Y

100, 200, 3 ,e AMIAG AcidS with the Q’eequence of a relevant TAZ sequence. 5In particular,

homology should typically be considered with respect to those regions of the sequence known to be

essenfigl for proteifyLpatiopaigietitamagHRSATREFHARIGPIRUMMLAEE BrRRERSor M IBesparially
important when considering homologous sequences from distantly related organisms. Although

homology P drseas@retrigiserhasa fusing Brossim Atis qften afvirriagerrs trderdvisMaving similar
chemical propgribaaliHReioask RdhencoMRhIINEiRERS8Rktory or leader sequences, pro-

sequences, sequences which aid in purification such as multiple histidine residues, or an

additional sequence for stability during recombinant production.

15 TAZ 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 may also be produced as fusion proteins, for example to aid in extraction and
purification. Examples of fusion protein paﬁners include glutathione-S-transferase (GST),

20  6xHis, GAL4 (DNA binding and/or transcriptional activation domains) and -
galactosidase. It may also be convenient to include a proteolytic cleavage site between the
fusion protein partner and the protein sequence of interest to allow removal of fusion
protein sequences, such as a thrombin cleavage site. The fusion protein may be one which

does not hinder the function of the protein of interest sequence.

25 The TAZ polypeptides may be in a substantially isolated form. This term is
intended to refer to alteration by the hand of man from the natural state. If an “isolated”
composition or substance occurs in nature, it has been changed or removed from its
original environment, or both. For example, a polynucleotide, nucleic acid or a

polypeptide naturally present in a living animal is not “isolated,” but the same



document homology may be expressed in terms of sequence identity. Homology comparisons can be
conducted by eye, or more usually, with the aid of readily available sequence comparison programs.
These publicly and commercially available computer programs can calculate % identity between two or
more sequences. 15% identity may be calculated over contiguous sequences, i.e. one sequence is
aligned with the other sequence and each amino add in one sequence directly compared with the
correspondin%,amino acid in the other sequence, one residue at g time. This is called an_"ungapped"

|

alignment. POPiRuglsotdensisinaeid arignhiesrlds s puaH LRy SRRy P8RRI S R umber of
residues (fofa@ampie liksSsélar$Q somicgunt Ssasimiplo yddaieish. Although this is a very simple and
consistent method, it fails to take into consideration that, for example, in an otherwise identical pair of
sequences, one insertion or deletion will cause the following amino acid residues to be put out of
alignment, thus poléemtbihyoresdrihg indetsians thalibkoMig prdieomolay pevheied yidearaksndient is

25performeg, CONSEAURN FIPSEERHERER SATARSAN SRt pisRianerig prpduce optiml

alignments that take into consideration po e insertions and deletions without penalising unduly the

overall‘hontregaggedonsy substantialbc sehatad bl ihadrnaly peptide mathalsebe éhasulbisidi to try to
manimise |0GRIHa T I WA scAPwill HANENGIRRPRITMUBRREPIRA BRIAAIFATAON 02D

penalties” to each gap that occurs In the alignment so that, for the same number of identical amino
acids, a sequupkaarieter A0titionsfampleyRS Us PrexnRO% e dbtimEorrHhiY tha ArsaRBES BEtween the

two comparée@lﬁg%lé?yr&%@iagyill achieve a higher score than one with many gaps. "Affine gap 5 costs"
are typically used that charge a relatively high cost for the existence of a gap and-a smaller penalty for
each subsequent residue in the gap. This is the most commonly used gap scoring system. High gap
penalties will of coByselighinlyTa Bpidqusackaligimindifitaenitbpisies) gappodvibdt aliderererihprograms allow

the gap, penalties to be madified. However, the default values be u when using such software
for seal]F{)Jencahé%f'ﬁﬁ%t‘ﬁ%ﬁ?%ﬁo?'ﬁﬁ‘%%h}i5?@%%?1%%??%“?%"@@& anc§§g?ﬁe§e%}?ﬁlﬁ%ckage (see
below) the ¢éfamiblggpuseagibndty, and whinhidegdenserace beswiéh fdeal ffgreandpetifsr each extension.

CalculationéQLrpax'mum % homglogy therefore firstly requires the production of an optimal alignment,

taking into onsraeration gr:]e '06'5 alties. A suitable computer program for carrying out such an

alignment is the GCG Wisconsin Bestfit package 15(University of Wisconsin, U.S.A; Devereux et al.,
1984, Nucleic Acigs,Re3aF0flybEp#dés may therefore comprise a sequence which corresponds to at

least part of a homologous region. A homologous region shows a high degree of
15  homology 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 TAZ peptide may comprise a sequence which corresponds to at
20  least part of a heterologous region. A heterdlogous region shows a low degree of

homology between at least two species.

TAZ Homologues

The TAZ polypeptides disclosed for use include homologous sequences obtained
from any source, for example related viral/bacterial proteins, cellular homologues and
25  synthetic peptides, as well as variants or derivatives thereof. Thus polypeptides also
include those encoding homologues of TAZ from other species including animals such as
mammals (e.g. mice, rats or rabbits), especially primates, more especially humans. More

specifically, homologues include human homologues.



Examples of other software than can perform sequence comparisons include, but are not limited to,
the BLAST package (see Ausubel et al., 1999 ibid- Chapter 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 20 Ausubel et at, 1999 ibid, pages 7-58 to 7-60). The
GCG Bestfit program may be used. Although thé%inal % homology can be measured in terms of
identity, the alignment process itself is typically not based on an all-or:nothing pair,cqmparison.
Instead, a scaled éﬂﬁhﬁﬁﬂ"?&‘éf@s ﬁﬁﬁtﬂ%o'é e?ﬁﬂm?j%oﬂlfa?cﬁggle%SS% Qg d'gé%%e airwise
comparisorhhase doid seasnicalWbirchlayiay loastMa| Loy EEy30istonse, 4o 70580 pteotiiauitalh matrix
commonly used is the BLOSU atrix - the default matrix for the BLAST suite of pr ms. GCG
Wisconsin ﬁ?SB%ﬁﬁE%@i ?aﬂ{%% Eﬁ‘i‘é‘?%gtpt)lﬂlcoﬁBjﬂlélfgﬁ'lfi\i/(%ﬁﬁiésocgreéa@u%%%%rya B% S%%r(r?w%%rison
table if supplied2ses3ascs00an3abianitotheids etiigheldequenblo fletaldv sl TAZfoc¢hen@CG package
may be used, or in the case of other software, the default matrix, such as BLOSUMG62. 26 Once
the software has produced an optimal alignment, it is possible to calculate % homology, such as %

sequerfce identity | TRartiofianomeieayhnsdd typicalyobgconsitesdqiith ceseeshieaiiosh and generates
a numerica) IeRl- o it (IR n AR ImAb leEl@iNST 15 IR A ABINAREIdRaARGRCES includes

Sany substitution of, variation of, modification of, replacement of, deletion of or addition of one (or
more) aminessgtitial meighbewsingesemisnercd ProlrgrRgHiadlydBneana s eRMgiderdnce retains

substantially fhe Bame %@M&sﬁgﬁl dRmRdifird-sefuRARRMYCh as having at least the same activity

as the TAZ polypeptides. Polypeptides having the TAZ amino acid sequence disclosed here, or
fragments or 10homologues thereof may be modified for use in the methods and compositions
described here. Typittailighrhoalifikayorm atsorbaderiidt rhintemikhef bioldgiaal (aetiumtinaf 4bil sequence.
Aminq acid sulystitutions may.pe made, for example.from 1,.2.or 3 to 10, 20.9r 30 substitutions
provi(jé% th&ethETHh %I‘fﬂé%lsgﬁ are%]%een}léz?;i%rsoagg 'éjlso%gré?glgl)lng%tf\r}iﬂl/]eo?(fﬁge%”ﬁgnortr%] iﬁerz%scsr({a%quence.
Alternativelgpoueadific htimodog)am e bo agleresseld i eratsl p inequieate idSatrty .or more functional domains
of the polypeptides described here. Amino acid substitutions may include the use of non-naturally

occurring analogues, for example to increase blood plasma half-life of a therapeutically administered
polypeptide. Homology comparisons can be conducted by eye, or more usually, with the aid of

readily available sequence comparison programs. These publicly and commercially

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

15 % identity may be calculated over contiguous sequences, i.€. 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

20  acids).

Although this is a very simple and consistent method, it fails to take into
consideration that, for example, in an otherwise identical pair of sequences, one insertion
or deletion will cause the following amino acid residues to be put out of alignment, thus
potentially resulting in a large reduction in % homology when a global alignment is

25  performed. Consequently, most sequence comparison methods are designed to produce
optimal alignments that take into consideration possible insertions and deletions without
penalising unduly the overall homology score. This is achieved by inserting “gaps” in the

sequence alignment to try to maximise local identity or similarity.



TAZ Fragments Polypeptides for use in the methods and compositions described here also include 20
fragments of the full length sequence of any of the TAZ 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 25 10, 15, 39, 63, 87, 20, 30, 50 or 100
amino acids. Included are fragments comprising%sr consisting of, 5, 6, 16, 17, 18, 19, 20, 21, 22, 23,
24, 25, 26, 27, 28, 29, 30, 31, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 5], 52, 53, 54, 55, 64, 65, 66,

LT3

67, 68. 69, 70, 71 HPWeyst. thesesmore eomplex jacthadsassigl arPEgYies, togadbiep gk’ 99 100
105, 110, Bc8ur®idbheldligdtn@d s34ha5 f51thd Bain® naht30 0B 1dhiticBBarhirn 4185, BABqukAcd 3, 14, 36,
37, 38, 60, 61, 62, 84, 85, 86, 130, 135, 27,230, 235,.24 ,.2@15, 2150&’[1255’ 60, 265, 270, 275, 280,
285, 200, ENRENLIGE 35t 88PS AR RIS RIS iR N Mgk sel RS RS AL S ience.

We further glafipsifed pepiidtessconiirshiagve paitiber of arelthannoly pafiidams gipsciihéfinaerm Thus,

fragments of TAZ and its homologues, variants or.derivati 5 included. Th tid b
potwoch 2 S 500 SRS GEloEs A B A Bl 4 oA S b ISR PR e may be

FaThiRh A&igE T engt
derived frormallef gepalypiptidelnsibisqustddlie; fotlexgappihbyidibe simsn ewitinoslyitatsid enzyme,
such as trypsin. Alternatiyel

e peptide, fragment, etc may be made by recombinant.means, or
mihosieo B PTE S AT A hEap s DA o e e P MaRAIAeR™ ©
accession Idweudpsr Mbst D8t prirggme atloh TR garapecahtigsisebe seglifed dHoweAe which

shares low il Oh SRy B (55 (IRl Sh 2k bR R rGENABR K AGERASIRM PHORR For
10  example when using the GCG Wisconsin Bestfit package (see below) the default gap

penalty for amino acid sequences is -12 for a gap and -4 for each extension.

Calculation of maximum % homology therefore firstly requires the production of
an optimal alignment, taking into consideration gap penalties. A suitable computer
program for carrying out such an alignment is the GCG Wisconsin Bestfit package

15 (University of Wisconsin, U.S.A; Devereux et al., 1984, Nucleic Acids Research 12:387).
Examples of other software than can perform sequence comparisons include, but are not
limited to, the BLAST package (see Ausubel et al., 1999 ibid — Chapter 18), FASTA
(Altschul ef 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

20  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

25  such a matrix commonly used is the BLOSUM62 matrix - the default matrix for the
BLAST suite of programs. GCG Wisconsin programs generally use either the public
default values or a custom symbol comparison table if supplied (see user manual for
further details). The public default values for the GCG package may be used, or in the case
of other software, the default matrix, such as BLOSUM®62.



NP- 006097). For example a TAZ fragment may comprise amino acid residues 160-229 of TAZ, i.e:
n gpinhmnlhp avsstpvpqgr smavsqgpnlv mnhghgggma pstisqgnhp 15 tgnppaglms mpnalttqq
Accordingly, such a TAZ fragment may be used to generate probes to preferentially detect TAZ
expression, for example, through antibodies generated against such fragments. These antibodies
would be expected to bind specifically to TAZ, and 3fe useful in the methods of diagnosis and

treatment disclosed here. 200ther fragments of TAZ may comprise fragments comprising residue 52
or residue 53 of TRRCS the pafivgre-Bas BWQBﬁ?ﬂr?Qﬁ@?ﬂlﬁﬁﬁ%&dé'ﬁpﬁﬁﬁw%@ M giﬁbns. In this

regard, the foxmiluesstisriesn teghansigntif? BhelsofwbreAvpibalh adevhicharpaacetihed by
phenylalanine residues, are important in the bindin t;;tw??gn TAZ and TEAD. They are also shown to
be importafEJFHE SIS AR RSATA RS d6#5genic potential. Accordingly, we disclose

fragments of TAZ which comprise a mutation at F52 or a mutation at F53, or both. Such fragments

of Tz may sultably b pickath (0P {GE i periienu i 6l i B S RARNRE dentides.

Accordingly, we disg ose peptides comprising 28 sequences of TAZ which flank either or both of these
positiofis. Tmy pelpstifatiomaf, baristianypEunadifidatientofstaagemenialedeltivn of(or ddidyredidues of

TAZ sequepge 5JJ}%3%§°£§%?0@&M?C§HFRQ§% e @é@i@n&@,p@o@a&iﬂﬁ}ﬁe AQuREh S s ifkig long

sequence being a subsequence of Slealfnsvmm pkpsswrkki Ipesftkepd sgshsrgsst dssgghpgpr lagg
and comprissageacn ettiohsabsaptioly shs smsactinihrs3theigmgHiSad saseRNCEh A ARtion could be to

any suitabIﬂgﬁ%i%gp,cgyméa&mggmpvi{;% pRPTides ARy dedRiroduced into a cell, tissue, organ or

individual throug

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

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

TAZ Fragments

Polypeptides for use in the methods and compositions described here also include
20  fragments of the full length sequence of any of the TAZ 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,
25  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, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 717, 78, 79, 80, 81, 82, 83, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 105, 110, 115, 120, 125, 130, 135,
140, 145, 150, 155, 160, 165, 170, 175, 180, 185, 190, 195, 200, 205, 210, 215, 220, 225,



10various means, such as by use of membrane translocation sequences, including for example, the
whole sequence or subsequences of the HIV-1-trans-activating protein (Tat), Drosophila Antennapedia
homeodomain protein (Antp-HD), Herpes Simplex-1 virus VP22 protein (HSV-VP22),
signal-sequence-based peptides, Transportan and Amphiphilic model peptide, among others. These
are described in detail in WO 2002/007752. 15TAZ%d its fragments, homologues, variants and

derivatives, may be made by recombinant means. However they may also be e hetic
means usir@gf)egﬁlsli(ﬁ@s%gl m&ﬁstozéferl%@p%?go%ys,%ﬂ%é&%ﬁ%ﬁggmgs%%rm proteins
may also bgrRie eeidassiasipnapeneis, TazZexamp e 1o iguihextraction and purification. Examples of
fusion protein partners include glutathione-S-transferase (GST), 6xHis, GAL4 (DNA 20binding and/or

transcriptional activation domains) and (3-galactosidase. It may also be convenient to include a
proteolytic cleavad¥esfiethetdesnibeeéptidns protpifsingrarpartion efie brofamlseepiéedees of interest to
allow remoygl ghiusNLIPIEL RAERRSST TAP YN REIGICTAY Visiie el Qoldander the
function of the protein of interést sequence. Proteins may alsd be obtained by purification of cell

extract§ fromchudedallel s mBEhoanbehsiyreptdiend ¢afamintetidsicyabasteahreemtsandtBerivatives
disclosed haifnaviBeiinihaubefacabdsialeddaumduile yndeiinpdihal staagligeptides

may be mixed with carriers iluents which will not interfere with the intended purpose of the protein
and still be hetsafdeaxamplsdaydigastjoravitea switrie spanen, fwshaidpirsingd Heaprhixabdhelerivative

may also bgdpeybaiia bt ida. By ushisash: kUl gersiatisRRsiFRHbRAIgIein in a

preparation in which more than 90%, e.g. 95%, 98% or 99% of the protein in the preparation is a
protein. The TAZ polypeptides, variants, homologues, fragments and derivatives disclosed 5 here
may be labelled wihfiagrisnaiig kb ehay RemprisaliTDAabkhgasn bef anygquitab|bavited adeishsiatiows the

polypeptide, etc to tected, Suitable lapels include radipisotopes, e.qg. . enzymes, antibodies,
il s R AN T e A R A
procedureslswdinidaifitynsiidessays tv AR Sudisieethé 3996 GeaBarolyrestide Mumbample. '
Polypeptides or I olypeptides, Iso be used in 10serolagical .or cell-medjated immune
R B R e o0 ST o B A oS SR st A

assays for C 0 S in animals and humans using
standard proxcois:

n gplnhmnlhp avsstpvpgr smavsgpnlv mnhghgggma pstlsqgnhp
15 tgnppaglms mpnalttgqg

Accordingly, such a TAZ fragment may be used to generate probes to
preferentially detect TAZ expression, for example, through antibodies generated against
such fragments. These antibodies would be expected to bind specifically to TAZ, and are

useful in the methods of diagnosis and treatment disclosed here.

20 Other fragments of TAZ may comprise fragments comprising residue 52 or residue
53 of TAZ, i.e., F52 or F53, or comprising mutations at one or both of these positions. In
this regard, the Examples disclose that positions 52 and 53 of TAZ, both of which are
occupied by phenylalanine residues, are important in the binding between TAZ and
TEAD. They are also shown to be important for nuclear accumulation of TAZ and its

25  oncogenic potential. Accordingly, we disclose fragments of TAZ which comprise a

mutation at F52 or a mutation at F53, or both.

Such fragments of TAZ may suitably be provided in the form of peptides, which

may be used as anti-TAZ peptides. Accordingly, we disclose peptides comprising



A TAZ polypeptides, variants, homologues, fragments and derivatives disclosed here, optionally

labelled, may also be fixed to a solid phase, for example the surface of an immunoassay well or

dipstick. Such labelled and/or immobilised polypeptides may be 15packaged into Kits in a suitable

container along with suitable reagents, controls, instructions and the like. Such polypeptides and kits

may be used in methods of detection of antbodies ®%he polypeptides or their allelic or species

variants by immunoassay. Immunoassay. methods are well known in the art an FSVélllil g,%gﬁ‘:r lly
a

comprise: (S54GRS Mo yPahitlanksitherandoth ebihsse rstnee Hiedhon st said
20protein; (fhyRcitbBlénepiclogical samgle Suthisaist palyPeieiidRiessier ABnrdimassvMiah allow for the
formation of an antibody-antigen |$§liranplex; and éﬁi\getg injng whether a[ptibody-anti %n.complex
comprising RERHGSS PR AAIBPE Yo ripkerampley b %egé%%t&r%\' 4h Qf'ﬁc?ﬁ%’l%’b‘@ese,'ﬂ%ﬁments
and derivatiygsedigehesed here may be used in in vitro or in vivo cell culture systems to study the role
of their 25 corresponding genes and homologues thereof in cell function, including their function in
disease. For example, truncated or modified polypeptides may be introduced into a cell to disrupt the
normabfunctions wieel 6asn th& e WKk pollpesfdkerdyIashtbaasdd fis A BEPBy in situ
expression pf the polypeptide from a recombinant expression vector 30 (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 amidifiogiisisg e .onumiinstat atienr bghpooSyition Fiihdagbightg datotdahbeyrosine,
serine or thregnjne phospho Iatio%. ay he needed tg confer optimal biological activity on
recombinanTlétfélPensg?grfd;grl%gJ%?g b%%@éﬁg@uli tre %%?egrﬁg li[iéwhich the TAZ polypeptides, variants,
homologues, fragments and derivatives disclosed here are expressed may be used in assay systems

to identify candidaﬁég@ﬁﬂ&g%@@mm&&%@imm QERNARNESHIa TR GHigNFIah taerd@polypeptides in
the cell. TEAD Potypeptides EAD1, also known as TEA domain family member 1, has a

GenBlhk AR SReRRANIEh 3F RKHE22bmEMbsRIgHraRsaersiqn sequences, including for

* example, the whole sequence or subsequences of the HIV-1-trans-activating protein (Tat),
Drosophila Antennapedia homeodohain protein (Antp-HD), Herpes Simplex-1 virus
VP22 protein (HSV-VP22), signal-sequence-based peptides, Transportan and Amphiphilic
model peptide, among others. These are described in detail in WO 2002/007752.

15 TAZ and its fragments, homologues, variants and derivatives, may be made by
recombinant means. However they may also be made by synthetic means using techniques
well known to skilled persons such as solid phase synthesis. The proteins may also be
produced as fusion proteins, for example to aid in extraction and purification. Examples of
fusion protein partners include glutathione-S-transferase (GST), 6xHis, GAL4 (DNA

20  binding and/or transcriptional activation domains) and B-galactosidase. It may also be
convenient to include a proteolytic cleavage site between the fusion protein partner and
the protein sequence of interest to allow removal of fusion protein sequences. The fusion
protein may be one which will not hinder the function of the protein of interest sequence.

Proteins may also be obtained by purification of cell extracts from animal cells.

25 The TAZ polypeptides, variants, homologues, fragments and derivatives disclosed
here may be in a substantially isolated form. It will be understood that such polypeptides
may be mixed with carriers or diluents which will not interfere with the intended purpose

of the protein and still be regarded as substantially isolated. A TAZ variant, homologue,



TEADZ2, also known as TEA domain family member 2, has a GenBank Accession 15 Number of NM
003598.1 or NP 003589.1. TEADS3, also known as TEA domain family member 3, has a GenBank
Accession Number of NM 003214.3 or NP 003205.2. TEAD 4, also known as TEA domain family
member 4, has a number of isoforms. TEAD4 isoforypy 1 has accession number NM 003213.2 or NP
003204.2. TEAD4 isoform 20 2 has accession numbér NM 201441.1 or NP 958849.!. TEAD4 isoforrn

3 has accessign bt NMROLIAD £ or V%, 938881, L, RAZ NRIGLEIG ACIDS.The methgls and
compositions described here may employ, as a means tor detecting expgression levels ot TAZ, TAZ
polynucleotigtesralikZomptisstitie panei iz pirpaciticraioice)icls welt Hsauehss, hOFBIARIe ST

derivatives g&% ggg{@(?%?e% ‘%%of‘.[g‘t’gﬁsfﬁfi&%?ﬁdgiﬁ%%ﬂe disclose particular TAZ fragments useful for

the methods of diagnadsis esc ere nucleic acids may also be used for the
methods of treatment or prophylaxis described. The terms "TAZ polynucleotide”, "TAZ nucleotide”

and "TAZ nucleic ggie'TAZPER pRAE AL IR SRS Trigh bR uRdeIsiRatdvesshsqtiedlly include

both cDNA and 5genomic TAZ sequences. These terms are also intended to include a nucleic acid
sequente AaBIALPe lbslisdratraseraline fahsk Zhersyseinglahehmarhoanvsuitgbloldsle or variant

of this. - \WhighearRleseRe IR papadeletd thAé duisiris. FuilablisabbRUIE 1D AdiBissicpdeference to any
member of the TAZ family of nucleic acids. Of particular interest are TAZ nucleic 10acids selected

from the group ERRESSnERERadics plymslsatiresandlinkers 58 65 PisE- krhallsspelypsriider,

001024869may be used in diagnostic procedures such as immunoassays to determine the amount of a
polypeptide in a sample. Polypeptides or labelled polypeptides may also be used in
10  serological or cell-mediated immune assays for the detection of immune reactivity to said

polypeptides in animals and humans using standard protocols.

A TAZ polypeptides, variants, homologues, fragments and derivatives disclosed
here, optionally labelled, may also be fixed to a solid phase, for example the surface of an
immunoassay well or dipstick. Such labelled and/or immobilised polypeptides may be

15  packaged into kits in a suitable container along with suitable reagents, controls, instructions
and the like. Such polypeptides and kits may be uséd in methods of detection of antbodies to

the polypeptides or their allelic or species variants by immunoassay.

Immunoassay methods are well known in the art and will generally comprise: (a)
providing a polypeptide comprising an epitope bindable by an antibody against said
20  protein; (b) incubating é biological sample with said polypeptide under conditions which
allow for the formation of an antibody-antigen complex; and (c) determining whether

antibody-antigen complex comprising said polypeptide is formed.

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

into the cell by in situ expression of the polypeptide from a recombinant expression vector



Also included are any one or more of the nucleic acid sequences set out as "Other TAZ nucleic acid
sequences" below. For example, the TAZ nucleic acid may comprise a human TAZ sequence
having 15 GenBank Accession Number NM_015472. TAZ nucleic acids may be used for a variety
of means, for example, administration to an individuyg| suffering from, or suspected to be suffering
from, breast cancer, for the treatment thereof. The eXpression of TAZ nucleic acids may be detected

for diagnos)igs or the%i of cancer, ir‘%ﬂparticutlar b“aast cancer. 'I&AanucIeic atcidts ma aﬁﬁebe used
for the 20eXpFELSI8Y ﬂﬁ%&’ﬂ%&?&ﬂ"& KT RRYSARY Sarries apindhcible Hramoter 1o ol e 1o any
polyribonuairetigeion pdHilideolyeprideleotide, which may be unmodified RNA or DNA or modified RNA
or DNA. "Polynucleotides" include, without limitation single- and double-stranded DNA, DNA that is a
mixture of single- and double-stranded regions, single- and double-stranded 25RNA, and RNA that is
mixture of single- e wrsupiensreprirse hesfispls. wsHaniviedeldscmamrmr)ipneskn i RNA that may

be Single-sgg]ﬁ@&é’d% mﬁiélyﬂ%mlbﬁ 3 hlgrsitARAs S RIS @S RglgsBngspuble-stranded

regions. In addition, "polynucleotide” 32 refers to triple-stranded regions comprising RNA or DNA or
both RRA #lHcoNRiPRActunsationy lapidationandyprins serivfatiennnerbosrantivatione 3 more

modified bages BOHLLNAILERNASHHARASIREA2E60HiIBH fascHBMIRM ek R IBeHFERRANS.

"Modified" bases include, for example, trgéf/:ated bases and unusual bases such as inosine. 5A variety

of modificafiys8 Fels BeskeREtens IpNAigh R IAZ PrI¥pepblstukmiige hemplesiss-chemically,
enzymaticajiy onénetahalicabaimed disd dosamer! ARI¥RpRIsRUdaaABetMaalyatornshiicnaise, as well as

the chemical forms of DNA and RNA characteristic of viruses and cells. "Polynucleotide™ also
embraces ridertiBrarlifdatorhsansss duchagrfere vth oF 58MRg6 ik fuBaURES 2biRvill be understood

by the gkillggbpeppradhat tHensenous nucleotide sequences can encode the same polypeptide as a
result of the degeneracy of the genetic code. As used herein, the term "nucleotide sequence”
refers to nucleotidgBenuesippeprigonucleotide sequences, polynucleotide sequences and variants,
homologues, fragments and derivatives thereof (such as portions thereof). The nucleotide sequence

may be DNA or 15FMAy9f AEHRAYG R LSY RIS K SGAMY IRHHRHS MU el A dalgrstranded
Number of NM_021961.4 or NP_068780.1. '

TEAD?2, also known as TEA domain family member 2, has a GenBank Accession
15  Number of NM_003598.1 or NP _003589.1.

TEAD?3, also known as TEA domain family member 3, has a GenBank Accession
Number of NM_003214.3 or NP_003205.2.

TEAD 4, also known as TEA domain family member 4, has a number of isoforms.
TEAD4 isoform 1 has accession number NM_003213.2 or NP_003204.2. TEAD4 isoform
20 2 has accession number NM_201441.1 or NP_958849.1. TEAD4 isoform 3 has accession
number NM_201443.1 or NP_958851.1.

TAZ NUCLEIC ACIDS

The methods and compositions described here may employ, as a means for
detecting expression levels of TAZ, TAZ polynucleotides, TAZ nucleotides and TAZ
25  nucleic acids, as well as variants, homologues, derivatives and fragments of any of these.

In addition, we disclose particular TAZ fragments useful for the methods of diagnosis



single-stranded whether representing the sense or antisense strand or combinations thereof. The term
nucleotide sequence may be prepared by use of recombinant DNA techniques (for example,
recombinant DNA). The term "nucleotide sequence” may means DNA. 200ther Nucleic Acids
We also provide nucleic acids which are fragments, homologues, variants or derivatives of TAZ nucleic
acids. The terms "variant”, "homologue", "derivative®lor "fragment” in relation to TAZ nucleic acid
include any substitution of, variation of, modification of, epla%eggent of, deletion of or addition of one

(or more) ndessribadiberoskhsy BEBUHSISAGS Y §s0 PA SR A ShE SRS FLdrBIREE She context

admits otheswisiey IaiewiREABd®. "TAZ" and "TAZ" include references to such variants, homologues,
derivatives and fragments of TAZ. 33 The resultant nucleotide sequence may encode a

polypeptide having any one or more TAZ activity. The term "homologue" may be intended to cover
identity with respethtoamictiiveZapeliorfcleetide’siitAZhandsetideutami hddevudricsegdemay encodes a
polypeptideIEh has diarREHN i Sh BRI BR Gn B AS0G'RB AR BT I DR DRENA Bl cod
expression level'in breast cancer cells compared to normal breast cells. With respect to sequence
identity5(i.e gsimitdeityN Zrrequeness bEhes telaemy 0o% alsoléntendsbip inqkisstaamleie acid se8wmnps

sequence gpiy. JAGE Y P A11Gos A5kl AleAsh OBl SROUADARJBBNIY 0 @ relevan

sequence (e.g., a TAZ sequence having GenBank accession number NM 015472). These terms also
encompassvafient efthiions of the 10sequences. Variants, Derivatives and Homologues TAZ nucleic
acid variants, fragments, derivatives and homologues may comprise DNA or RNA. They may be

single-stranded or double-stranded. They m 0 be polynucleotides which include within them
synthetic or modifi}&ﬁ?ﬁﬁcr 8fﬁf§§.'%'ﬂﬁ‘fﬁ%@lﬁaﬁ£§g Wﬁ%r%r?\g 1 505#1 ﬂwuj)‘g\il?f:%q(oeﬁ' {5 Biigontitigotides
are known i thg atenbeese iheDAE farillylphasplbiznatdsadl phosplorivikiestarbdtkBonetsiaddition of
acridine or polylysine chains at the 3' and/ar 5' ends of. t @ae le. F e urp is
docurﬁ@nt, Rﬁg?&ﬂ?‘é"fﬁéjo?é?&%a AR nps('ﬂ%gc gjﬁ%'e@ ?nay Na&?f?gg%yﬁﬁy{?ﬁmgé%%ilable in
the art. Suckvh B¢ atiand Niely @1 024866. out in order to enhance the in vivo activity or life 20span of
polynucleotides of interest.

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

TAZ nucleic acid sequences” below.

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

15  GenBank Accession Number NM_015472.

TAZ 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 TAZ nucleic acids may be detected for diagnosis or
detection of cancer, in particular breast cancer. TAZ nucleic acids may also be used for the

20  expression or production of TAZ polypeptides.

“Polynucleotide” generally refers to any polyribonucleotide or
polydeoxribonucleotide, which may be unmodified RNA or DNA or modified RNA or
DNA. “Polynucleotides” include, without limitation single- and double-stranded DNA,
DNA that is a mixture of single- and double-stranded regions, single- and double-stranded

25  RNA, and RNA that is mixture of single- and double-stranded regions, hybrid molecules
comprising DNA and RNA that may be single-stranded or, more typically, double-

stranded or a mixture of single- and double-stranded regions. In addition, “polynucleotide”



Where the polynucleotide is double-stranded, both strands of the duplex, either individually or in
combination, are encompassed by the methods and compositions described here. Where the
polynucleotide is single-stranded, it is to be understood that the complementary sequence of that
polynucleotide is also included. 25The terms "variant", "homologue" or "derivative" in relation to a
nucleotide sequence include any substitution of, varition of, modification of, replacement of, deletion

of or addition of one (or more) nuclejc acid from.or {o the s nce. Sai riant ues or
derivatives #5558 dERlST %rﬁlﬂ?ﬂéﬁgﬁﬁstﬁ?\m?é'ﬂf%ﬁo%%ﬁl %jﬁcﬁé% 8H‘%%‘hq5'? tﬁ)&%ﬁ)gues,
variants ang:ggpedivadeotidd dlspay iainpDdAnosRIstescdRadtiitty o ns sranoti mbdifted Bdses  As
indicated above, with re t to.sequence identi "homqlogue™” may have at least 5% identity, at
least 10% iﬂ%&ﬂ{?{éﬁ ?éﬁ%‘%'%e%‘ﬁ%%o&efegggﬁﬁ% 8%?1';319(&,%&{ ?égéfﬁ 75 IGEMILY, at least 30%
identity, at loasd 3R idasitinchidepfirdXdmiplentiiyylatde batebdididansiiy] badessichOdbifdaiiiy, at least
55% identity, at least 60% . identity, at least 565% jdentity, at | 70% identity, gt least,75% identity, at
least 80% iQeYIEFHAP éﬁ%?‘g o'?&éﬁﬁ@?%%&%{%tﬁwdérﬁ%%ﬁ%t %‘és‘st Qgt%ﬁ%f%??[lﬁo the relevant
lseqt:%r:sc(:)/e (?@{?éﬁo%ﬁl mﬂu%%%%h@ﬁgrnﬁm@(@d?&ﬁbmudifihiafdﬂwmﬁpb'lﬁr)ud'lheﬁdmay be at
eas o identity, at least 96% identity, at least 97% identity, at Q8% i ity, or at | 99%
identity. Nudidsh é‘ﬂ&fﬂﬁ?fg c'%rrﬁapt)lérr?sg%lgv F’ila%/s tf;]?ae f8%"6‘r‘f I’Lg(%/e Sa%%z)é\slgrl ngdﬁg\gév%aﬁ%égﬁgé%ce

comparisoroprogramant il snéRobmusledtiddhel 6@ @ btiszorsitiBas tioprpghamcdizgolédsed above. The

default scoripg matrix has a match value of 10 for each identical nucleotide and -9 for each mismatch.
The defzaultogtélg'f)l E:e?tteegflec?r? %%?18{ Olgu-?? Oglr%sthe default gap extension penalty is -3 for each nucleotide.

Hybridisation 15We further describe nucleotide sequences that are capable of hybridising selectively

to any §f the sequenGER PERRIRISE LRS! ThiIAMA\HTSH tHAGTRABEs fRblatide Segiieatedr to the

complement of any of the above. Nucleotide sequences may be at least )
can encode the same polypeptide as a result of the degeneracy of the genetic code.

As used herein, the term “nucleotide sequence” refers to nucleotide sequences,
oligonucleotide sequences, polynucleotide sequences and variants, homologues, fragments
and derivatives thereof (such as portions thereof). The nucleotide sequence may be DNA or

15  RNA of genomic or synthetic or recombinant origin which may be double-stranded or
single-stranded whether representing the sense or antisense strand or combinations
thereof. The term nucleotide sequence may be prepared by use of recombinant DNA

techniques (for example, recombinant DNA).

The term “nucleotide sequence™ may means DNA.

20 Other Nucleic Acids

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

25  from or to the sequence of a TAZ nucleotide sequence. Unless the context admits
otherwise, references to “TAZ” and “TAZ” include references to such variants,

homologues, derivatives and fragments of TAZ.



15 nucleotides in length, such as at least 20, 30, 40 or 50 nucleotides in length. The term
"hybridization" as used herein shall include "the process by which a 20strand of nucleic acid joins with
a complementary strand through base pairing” as well as the process of amplification as carried out in
polymerase chain reaction technologies. Polynycleotides capable of selectively hybridising to the
nucleotide sequences presented herein, or to their gg‘mplement, may be at least 40% homologous, at
least 45% homolo%us, at least 50% homologous, at least 55% homoll%%%us at least 60%

a

25homologous, at 18&<EBEF HRGIS LR Cgslp%%’%ocﬂ%glgﬁlgﬂg?t eaasYtﬁ%%)ﬁg?ﬁo%gous, at
least 80% hasreDYBUR LBt HiSkIMNihimaldggus; malebsiribidddamotogoidenitynithst G

homologous ta the corresponding nucleotide sequences presented herein (e.q., a TAZ sequence
having GenBHRA Eee%%ﬁfé%{ E‘b"r% %nﬁﬂﬁeﬁébégﬁ%ﬂﬂ%ﬁﬁp%%e/ﬁ% cotdes ?ﬁ%}?'ﬂg cgfgéesnaerally at least
70%, at leapbd§PeptiddYohictohie a4 2athivity 3SbR@Xainplacidgosidgud etcoff 20O ntinhavecieotide
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 c%ontigrﬁ\((i)lbcs%}ﬁc Eoti %nsa.ltef’ﬁqel{’e%r)ﬁé}asgéﬁ%% F\Féﬁ/%f‘gﬂl 195 éq ngﬁz‘ﬁ‘ ee?tsmgﬂgbl?/&r%hcleotide used
as a probe fspecad saplencoidtiinyyih simidatityg cthealyna lepsideast fiifhdatddagbiibiizeato the probe
at a level significaptly ahqve round. The background hybridizati y r e of other
polynucIeot%ag‘g%p?rés%ern#ag?sé)f%p ee‘?‘fﬁnt ee“f @K?ﬁl ge%eng]r?‘?\{(? E)Rﬁé Hg{g%g?r?gﬁ Léas:?fger%lrgfg In this
event, back¥f¥,sehiraptie deniityetoos silpvahyssvyeietet(bg irndrAdtisng atoedwy e @eoBanknd a

non-specic ONA MRTRGL Ao PR WIER. R R85 AR A A0IEI AU GRIERIR400 101 as

intense as the specific interaction o with the target DN e intensity of interaction may be
meastifed, $equensasple, by radiolabelling the probe, e.g. with 32P or 33P or with non-radioactive
probes (e.g., fluorescent dyes, biotin or digoxigenin). Hybridization conditions are based on the melting
temperature (Tm) Gitisesisubrigvatives and Homologues
TAZ nucleic acid variants, fragments, derivatives and homologues may comprise
DNA or RNA. They may be single-stranded or double-stranded. They may also be
polynucleotides which include within them synthetic or modified nucleotides. A number
15  of different types of modification to oligonucleotides are known in the art. These include
methylphosphonate and phosphorothioate backbones, addition of acridine or polylysine
chains at the 3' and/or 5' ends of the molecule. For the purposes of this document, it is to
be understood that the polynucléotides may be modified by any method available in the
art. Such modifications may be carried out in order to enhance the in vivo activity or life

20  span of polynucleotides of interest.

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

complementary sequence of that polynucleotide is also included.

25 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 TAZ may comprise modulated

30  activity, as set out above.



15acid binding complex, as taught in Berger and Kimmel (1987, Guide to Molecular Cloning
Techniques, Methods in Enzymology, Vol 152, Academic Press, San Diego CA), and confer a defined
"stringency" as explained below. Maximum stringency typically occurs at about Tm-5T (5C below
the Tm of the probe); high stringency at about 5C tg 10C below Tm; intermediate stringency at about
2010C to 20C below Tm; and low stringency at abatit 20C to 25C below Tm. As will be understood by

those of skill in the art, @ maximum stringency hybridization, can.be used to identify or detect identical
polynucleotide sed%feﬂgaé?m)ai%‘goé'ﬁ’imgrl’rﬁ %¥?&6W°§Hfiﬁ‘éﬁ%¢hﬁ%‘?}%&}§n¥% ggvﬁsaetd to

identify or dedecsiniéatioy, ilaiad %y Rusidolde lsaquensadertiyyat heastides udtadtieskgstences that
may be ablg tg hybridise to the TAZ nucleic acids, fragments, variants, homologues qr derivatives
under stringér{? b%el%'i'ﬁ'oﬁg?fél.sé 3@%%’1‘&%&2@8 %ﬁ% gnity, f%ﬁ%ﬂﬁﬁé@/l” gﬁﬁﬁnﬁﬁ% itrate pH
7.0)). 36 Geswriaeatitof 4 denst ogUsikleWityantdeancs Biridatitiag at leiolydtsdidotidesandetsi are not
100% identjcal to the relevant seqguences (e.g., a TAZ sequence having.GenBank accession
numbegNl\ﬁi%ﬁ)df?ﬁ')t)btﬁ Weﬁf(t,ﬁ%a%’él ?é’g%ca}gr é‘éﬁ%% 3&8?3&%@‘2‘: '\95%%5%?%5&erivatives of
TAZ can be3sittadendtin at feay 90%ridé miay,or@tHeasvidhidentitgacstguehsast smpdeoltaned for
example by | ing DNA librarie e from a range o incmifi I example individuals from
different po?)%rlg iofa o‘:reexagfﬁlﬁfg,ry?aﬁi?‘&c?rcncg%bounesuméflrbe |dﬁ1§ﬁggsfrom other individuals, or other
species. Further recombinant TAZ nucleic acids and polypeptides may be produced by identifying

corresponding posifiensii e BOMRIOHIEIIARTSIRENISE, ARG UsINhkUhe, felrrylaas

described elsewhere in this document. =~ In addition, other viral/bacterial, or cellular homologues of
TAZ, particlfsiy8ilidentiy oot st 33 tmidsntinam Hedgetide ddentiy compIHsaRemM3¥ifie and primate

cells), pray K aRiRingd RRek b VRO SRR AL HagaRais ghy@a! haanes! vl il sanrple of
selectlvelydhgg)ridising to human TAZ. Suc omologaes may be used tq desig}g non- 15human TAZ

] ) h ho )
nucleic acidiCHYyisepnsin BrstPR@am RSBt Rabbn default ssasig MALE bat ByRiShns known
in the art to,predlyeedysthaichati®tlical nucleotide and -9 for each mismatch. The default gap

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

Hybridisation

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

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

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

the process of amplification as carried out in polymerase chain reaction technologies.

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

25  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 TAZ sequence having GenBank accession numbe NM_015472).
Such polynucleotides may be generally at least 70%, at least 80 or 90% or at least 95% or



Sequences of TAZ homologues may be obtained by probing cDNA libraries made from or genomic
DNA libraries from other animal species, and probing such libraries with probes comprising all or part
of any of the TAZ nucleic acids, fragments, variants and 20 homologues, or other fragments of TAZ
under conditions of medium to high stringency. Similar considerations apply to obtaining species
homologues and allelic variants of the polypeptide P nucleotide sequences disclosed here.

Variants and strain/species homologues may also be obtained using degenerate.PCR w?bch will use

P
primers desigreRPBAogRMs a4l AEE HEhRUG AR SSALFECR SRS B BRI RS Cohserved

amino acid speuRREeSwitsiathe, FerliresRs of et BAZ0usel0atidrrEonstguedssequences can be
predicted, for ei%(%a_ ple, by aligning the amino acid sequences from several variants/homologues.
Sequence ali RS can be performed 37 using computer software known in the art. For example
the GCG Wisconsin PileUp program is widely used. The primers used in degenerate PCR will

contain one of MofR RGN SUALE RN IRAANE el AU PR ERRA IGEpdouFdfan those

used for cloning sequences with 5si sequence primers against known sequences. It will be

appreciatedshyset anstiétagnsitions whereedastieh nelypueledisin i deynddeludbridizg ie HeBrabhtdistantly
related Ofgﬁj@mgx{iﬁ%ﬁt@Qsowxda%m&wmmsg%ﬂwaym&@ﬁm tgRERdBaKbde the

method of choice rather than screening Tibraries with labelled fragments the TAZ sequences. 10In

addition, horfiothgorawuglratisss presefe forestameri o insthsreRNG qn aesial Aol bratehe@stabases
using search AlgertNMSFVENR? BRIBHRE RHPRSRRKSIRMSAlIgaRINRY bURRRRlkHIClectides may

be obtained by site"directed mutagenesis of characterised se(a;ences, for example, TAZ nucleic acids,

or variants, istissbthsayobie avdmeenciPreibin BINA tmerabs ohibs tibrasy wWhish isJrss s ample silent

codon ¢ 5chnfesd §s'RIVHES 1DOFSERGREIRONINSHEaie ik riaisn eBsdiRka warigidar host cell in
which the polynucleotide sequences are being expressed. Other sequence changes mBa#lbe desired in
ft

order to intraEaFsPRMAiEIR tsAs RS IBETAFHCaTEYERE BlersYURd: ipfcsromRien PY rAditiaBH tighe
polype ptid%@sﬁﬁfé,eg.gwg% Pplyntipleptices ndhedryouaiantides @gscribeddiere dpay, brtised to

produce a primer, e.g. a P
or digoxigenin).

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

confer a defined “stringency” as explained below.

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

sequences.

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

and 0.1xSSC (1xSSC = 0.15 M NaCl, 0.015 M Na; Citrate pH 7.0)).



20primer, a primer for an alternative amplification reaction, a probe e.g. labelled with a revealing label
by conventional means using radioactive or non-radioactive labels, or the polynucleotides may be
cloned into vectors. Such primers, probes and other fragments will be at least 8, 9, 10, or 15, such as
at least 20, for example at least 25, 30 or 40 nucle(;iti es in length, and are also encompassed by the
term "polynucleotides” as used 25herein. Polynucleotides such as a DNA polynucleotides and

robes may be produced recombinantly, syntheticall by.any means available to those of skill in the
Dt They may alsd BACRIE ) eI e il e 5

iques. n general, primers will be produced by
synthetic means, involving a step wise manufacture of the desired nucleic acid sequence one

nucleotide at a tinRelyrutentides vdrietcasmplid QMG ideaticthty ueaelerant ssanaNfae e Feadily
available in,ifie-ar L7 NGR FAMMRVRID GEAEME IS sTdvndhtbBarict iGrha vepid: ARG mgthods of

5detection of TAZ expression, such as down-regulation of TAZ expression, for example, as associated

with breastadsminsludediasivellinsdremelozumsiiesiants and derivably escof d et srmbeabtaingdsingable
stretchsof Thg, RIS YEhETheP YR 4 R IO ClBHARSR L2020 e i&mﬁﬁﬁmﬁgof TAZ

which is specific, i.e., does not have significant hqmolggé;o YAP for example. 10Although TAZ
primers may N8 brserirsomaderfenbaiingsef dndividualsdon saapmldedidduatfamy difereBprising a
forward priw&%asrwré@amﬁre?mz hdrROBELEONAY sleriidas vilfrernatRiMiawaagCeH using

e

recombinant means, for example using a PCR pol){merase chain reaction) cloning techniques. This
will involve A KiFREEiSSalF wsthsH respeiinant TAvo valsisradsrndratuesntide g mgbherpdrieds into 15
contact witlpyRINAPInE [bH: FIAHNSE FERMGRS ABHPRd1bENRE aRl sPRIFRSTRING ¢+ pRIMI@Agse chain

reaction under conditions which bring about amg_lification of the desired region, isolating the amplified
fragmbht (¢h5. BY!pehlRATGeRer Red slsrvhsre i tBls derugsise gel) and recovering the amplified DNA.

The primers may be designed to contain suitable restriction enzyme recognition sites so that the

amplified DNA can be, ¢cloned nto 2 ' clonin I lgoji imers may
carry a revealing g‘bae‘?.&éﬁlﬂ't‘aﬁfg‘%%ﬁg s/?)r%%ﬁlgl ’rég%ls%{\é%%g{lsﬂgﬁ%s égﬁﬁozr’ygg%%g%genin,
fluorescentcgiletardomolesissdimynst inthanpreién tsbels guckt.apdistiboginetatabpriignatae¢lishdded to

polynucleofigg RN AL IRKBRJSIEICHHTHAGRAE NG SH SaRMI RRf BE Riplkiuspeotides or

primers or fragments thereo beled may be used by a person skilled in the art in

nucleic acidebentivg hebybrislisiogatotingransbtydehunhdhpoiglngsiesonas deuged tudssigsroneimal body.
15 human TAZ nucleic acids, fragments, variants and homologues. Mutagenesis may be

carried out by means known in the art to produce further variety.

Sequences of TAZ homologues may be obtained by probing cDNA libraries made
from or genomic DNA libraries from other animal species, and probing such libraries with
probes comprising all or part of any of the TAZ nucleic acids, fragments, variants and

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

Similar considerations apply to obtaining species homologues and allelic variants

of the polypeptide or nucleotide sequences disclosed here.

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

acid sequences from several variants/homologues. Sequence alignments can be performed



39 Such tests for detecting generally comprise bringing a biological sample containing DNA or
RNA into contact with a probe comprising a polynucleotide or primer under hybridising conditions and
detecting any duplex formed between the probe and nucleic acid in the sample. Such detection may
be achieved using techniques such as PCR 5or by immobilising the probe on a solid support,
removing nucleic acid in the sample which is not hy@)?idised to the probe, and then detecting nucleic
acid which has hybridised to the probe. Alternatively, the sample nucleic acid maig, e immobilised on a
solid suppofSiBH MR YRS Safivarpkosyniuths ﬁitsﬁ%ﬁeé‘%rﬂﬁl‘}oﬁllecgﬁge%é@%ﬂ. EHRble assay
methods of jhigandioiidefpimats can be found in for example W089/03891 and 10 W090/13667.
Tests for sequencing nucleotides, for example, the TAZ nucleic acids, involve bringing a biological
sample containing target DNA or RNA into contact with a probe comprising a polynucleotide or primer
under hybridising ddweditions sasddiztdapinirgterRCioguk coatiin, doe exararsialtiensatypesiiwoxy chain
termination methqd (see $ambrook et e y G r ting, in
ine presencar A e g R gt
DNA o RNAirgielssqlensediyinsmsagaingg knewictegutioseseotidhbatappecoatedhy theskidled, G or T/U

residue; allowing, AT SIAMAAIER HASHIINARNEAF LORLIAGKCHE BRAIAHDGHL 0according to

size the elohgated products to determine the Séquence of the nucleotides at which selective

terminationdrgsndstosiisdikebutableyeendpmanih s indtosesipuijons degeraata R Risayddhsucleotides
dATP, dCTE, AR 1 Brndicd Hie? MUHSERRHAY bRl R EaifRI AReHiSatt Fpagelective

termination. TAZ Control Regions 25For somé€ purposes, it may be necessary to utilise or investigate
control regi8fISMCEAZ. Such control regions include promoters, enhancers and locus control regions.
By a control region we mean a nucleic acid sequence or structure which is capable of modulating the

expression of a coding sequence which is operatively linked to. it. 40 For example, control regions
are ujea‘ul in geneéﬁﬁgﬁf}%&?ﬁ%ﬁ?ﬁﬁ%‘@%f 5 %A%ﬁiﬁ?ﬂib%sg?é?lggﬁt% Té%f]ﬁ'grels may be
used to gengrdtte prpedsdmnabacssisingsséarchAataorisrs debcsizhel BLAIRNan de tefi poedoams.

Alternatively, such polynucleotides may be obtained by site directed mutagenesis
of characterised sequences, for example, TAZ nucleic acids, or variants, homologues,
derivatives or fragments thereof. This may be useful where for example silent codon

15  changes are required to sequences to optimise codon preferences for a particular host cell
in which the polynucleotide sequences are being expressed. Other sequence changes may
be desired in order to introduce restriction enzyme recognition sites, or to alter the

property or function of the polypeptides encoded by the polynucleotides.

The polynucleotides described here may be used to produce a primer, e.g. a PCR
20  primer, a primer for an alternative amplification reaction, a probe e.g. labelled with a
revealing label by conventional means using radioactive or non-radioactive labels, or the
polynucleotides may be cloned into vectors. Such primers, probes and other fragments
will be at least 8, 9, 10, or 15, such as at least 20, for example at least 25, 30 or 40
nucleotides in length, and are also encompassed by the term “polynucleotides™ as used

25 herein.

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

may also be cloned by standard techniques.



identification of control regions of TAZ is straightforward, and may be carried out 5 in a number of
ways. For example, the coding sequence of TAZ may be obtained from an organism, by screening a
cDNA library using a human or mouse TAZ cDNA sequence as a probe. 5' sequences may be
obtained by screening an appropriate genomic library, or by primer extension as known in the art.
Database searching of genome databases may also™be employed. Such 5' sequences which are

particularly of interest include non-coding 10regions. The 5' regions may be .examined by eye, or with
the aid of computéP §FO§FA ,'%efaé'}"cfil{i%esg eHE s&ﬁ@ﬁfﬁ'ﬁﬂfcﬂ’?ﬁa?cé@éc?h'é%%ggeﬁc‘é”%% promoter

and/or enhangririegienst. thedbsrsdoteclsRoasiiseqabigommistauciaytide aon dncte@eohiigdes fisteic acid
sequences frorgpml.o Qr more organisms. Bialiﬁnin% TAZ se%tl%nceﬁf m dmerelz_pt species, it is
possible to AFSRARATRIOIRI K18 ALISMASLIFRRIAN HeGanile AR IRIAAY petween different
species. Such conserved regions are likely to contain control regions for the gene in question (i.e.,

TAZ). The mouse gig QAR SR HERRGHE BFGA 25 AISHRSE RS Gs Rl SR ABRIR b RAYFSE TAZ

genomic sequence, may be employed for this purpose. Furthermore, TAZ homologues from other

organi$ms detsetienciidinécepinssiomruehmssanadspflaisaciild danpressitbpioapridesienerated
from the mouseand 20 WAk IHsCauBME pribesasPamp it iR R eifeiizshidpkiygHauRiipes) or

zebrafish may also be screened to identify a TAZ homologue; thus, several zebrafish sequences of

TAZ have Heam wraiedlewsteghpblaZ dbimsarivbichmmy Be wepddbelids bgrsearable ugu or
zebrafish TAZ GPNEIYELRUAIRLSST PAAEHISIPERIAD A€, SESUAGRE N AVAYIBRI HSAH HRAIIBETY

conserved regions containing control regions. 25Deletion studies may also be conducted to identify
promoter aHi/oMBAABREEPPEgions for TAZ. The identity of putative control regions may be confirmed
by molecular biology experiments, in which the candidate sequences are linked to a reporter gene and

the exession of M SRATFAHeSES midf REHRTHEM AP RIAGNPSTIGAETLRS Detecton of
provided as primer pairs, comprising a forward primer and a reverse primer.

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

15  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 recovefing the amplified DNA. The primers may be designed to contain
suitable restriction enzyme recognition sites so that the amplified DNA can be cloned into

20  asuitable cloning vector

Polynucleotides or primers may carry a revealing label. Suitable labels include
radioisotopes such as 32p op 358, digoxigenin, fluorescent dyes, enzyme labels, or other
protein labels such as biotin. Such labels may be added to polynucleotides or primers and
may be detected using by techniques known per se. Polynucleotides or primers or

25  fragments thereof labelled or unlabeled may be used by a person skilled in the art in
nucleic acid-based tests for detecting or sequencing polynucleotides in the human or

animal body.



We show in the Examples that the expression of TAZ in breast cancer tissue is up-regulated when
compared to normal breast tissue. 5Accordingly, we provide for a method of diagnosis of cancer,
including breast cancer such as metastatic, aggressive or invasive breast cancer, comprising detecting
modulation of expression of TAZ, such as up-regulation of expression of TAZ in a cell or tissue of an
individual. Detection of TAZ expression, activity or arhount may be used to provide a method 100f

determining the proliferative state of a cell. Thys, a proliferative cell is pne with high levels of TAZ
expression, activity SAREURE %8%?55}%&865%%8%%3&. |H%15ﬁ9,bd°rf%l9ﬁﬂc§ﬁf3éﬁve cell may be one

with low levglatdifirh € RINASSIIRINACTItE\c ofitaca tith £propatetchipisimpapalyeritlStick defeition may also

be used to determine, whether a cell will become invasiye 15qr a ssive. Thus, detection of a high
evel of AR U B U TR SHoFRE TOUALRIER AR e A TSR kel 10 b or
become aggiessty/acih@tasi atiplelrSiadidetétionaniyy ibaachliched wingrietialqles AutkeapiRESRion,
amoun# or actjvity, thegc\ell iS not or js not ”kel%éto be %g%resslve, mqtastatj or invasive. It will be

appreciatedtivat GEMRE"1EE TR MoV INg’nuc {

?H%pgggresswe a88 61 % d'rhoﬁrs,afwg Yetection of
TAZ expressitith imothy loridistiity thapratsg diel tsaddcqotedjciualsisradidiwhtehdiaarhyialididedhl with

cancer, i.e., igh loyels of Tady dicafing & quicr Suvivad rale B probablity Ao Jawigvels of TAZ
indicating a higher survival rate or‘probability, both as compared to individuals or cognate populations

with normakippels, ahd Aié. ddetectiof podlexpoesdionswinasnpporacivibg deEEdrayitdidesitsay be used
as & 25me o albraReIS Ll AL AN fanech <2 AMERROLIgTRIg whether &

tumour in arrrlufn ividual is, or is like €, an invasive or metastatic tumour. e diagnostic
methdds ded©REd3m6this document may be combined with the therapeutic methods described. Thus,

we provide for a method of treatment, prophylaxis

Tests for sequencing nucleotides, for example, the TAZ nucleic acids, involve
bringing a biological sample containing target DNA or RNA into contact with a probe
comprising a polynucleotide or primer under hybridising conditions and determining the
sequence by, for example the Sanger dideoxy chain termination method (see Sambrook et

15 al).

Such a method generally comprises elongating, in the presence of suitable
reagents, the primer by synthesis of a strand complementary to the target DNA or RNA
and selectively terminating the elongation reaction at one or more of an A, C, G or T/U
residue; allowing strand elongation and termination reaction to occur; separating out
20  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.

TAZ Control Regions

25 For some purposes, it may be necessary to utilise or investigate control regions of
TAZ. Such control regions include promoters, enhancers and locus control regions. By a
control region we mean a nucleic acid sequence or structure which is capable of

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



5or alleviation of cancer in an individual, the method comprising detecting modulation of expression,
amount or activity of TAZ in a cell of the individual and administering an appropriate therapy to the
individual based on the aggressiveness of the tumour. Typically, physical examination of the breast
and X-ray mammography is used for the detection of breast cancer. A biopsy of the tumour is typically
taken for 10histopathological examination for the dié%nosis of breast cancer. Detection of TAZ
expression, amount or activity can be used to dia%r}gie or further confirm the diaqnosis of, breast

cancer, along with te® SrEMED IS GIEH g‘éﬂ%‘?ﬁ%@?ﬂ%%%%@%%’ﬂ)‘@@aﬁly useful when the
histopatholegigassinglyaig dagtheehsie|dentidat grsislindnbuese regensrhgueaptitysifnl AZ polypeptides

and nucleic acids ma%{ b?&% ted 15in a saqmé)ée%f dagscr.i eq in further detail below. Thus, the TAZ
associated HESELES Ric Ieisdecsned ANHSTHSEOREE Yy methods comprising determining
from a sample derived from a subject an abnormally decreased or increased expression, amount or

activity, such as &, GIEASEHL IR RN U AL aRh IS TS, ALY REAEAFRABIRNA

20The sample may comprise a cell or tissue sample from anpz(;?anlsm or individual suffering or
suspedted 10 hawnheripigrym Eodiexampladie cpdig Wit anceclsEA Zrarydesiobiadesd figse abnormal

TAZ expresﬁigﬁié}m%%mg%ﬂw»ﬁmg&m@r@ QhIFMRYAHIIROIATIRIAVE! Qf RaiterasOf

expression, amount of activity. The level or pattern of expression, amount or activity of TAZ in an
organism safEphRy ForenuerassBRYRe RPIENSd QYRS NS PRI R ARt 88BOMIS RS compared

with the levgl;of PakemiBh SXRESRICH AAYNDAA BV IBA BN UTRhBHICRISABASHRE RS Of

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

or suspectd &THRosafe Fossaienss dhich araranticylaty ofdtrsetidnsiudareanpling4s  In
some RMbQEIRRRIST RS MNEEse VS S ARIRPBIOEy ABONIth AhAsTIVEY Dbl prpiesiedd the

sample. The level of TAZ may be increased to a significant extent when compared to normal cells, or

cells knowr 45881y prarsRrerRRiEs siurhdaticate e £56tasf REMAL AMFALERIBSHIGEQRY, or

another individual, such as those matched to the tested
Furthermore, sequence alignments may be conducted of TAZ nucleic acid

sequences from two or more organisms. By aligning TAZ sequences from different
species, it is possible to determine which regions of the amino acid sequence are

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

20  human TAZ sequences. The genome of the pufferfish (Takifugu rubripes) or zebrafish
may also be screened to identify a TAZ homologue; thus, several zebrafish sequences of
TAZ have been identified (noted above). Comparison of the 5’ non-coding region of the
Fugu or zebrafish TAZ gene with a mouse or human genomic TAZ sequence may be used

to identify conserved regions containing control regions.

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

regions for TAZ.

The identity of putative control regions may be confirmed by molecular biology
experiments, in which the candidate sequences are linked to a reporter gene and the

expression of the reporter detected.



5individual by age, weight, lifestyle, etc. In some embodiments, the level of expression, amount or
activity of TAZ is increased by 10%, 20%, 30% or 40% or more. In some embodiments, the level of
expression, amount or activity of TAZ is increased by 45% or more, such as 50% or more, as judged
by cDNA hybridisation. 10The expression, amount Qr activity of TAZ may be detected in a number of
ways, as known in the art, and as described in furth } detail below. Typically, the amount of TAZ in a
sample of tissue from an inﬁividual ismsured, and compared with a sample from an unaffected

individual. BOthEFAPNANE; h‘t‘f&%?g ELHOD? polypeptide levels may be measured. 15Detection of

the amount, activi%eoter‘c%g%rg ion of '.I'AZ@FK%)Zbe used to grade breast cancer. For example, a high

.XéJP'eSSlOH . . . . .
level of amount, activity or expression of may indicate an aggressive, invasive or metastatic

cancer. Similarly, a low level of amount, activity or expression of TAZ may indicate a non-aggressive,

non-invasive or noWerstesathe dareaples that the rxmsesigrsafm Malp et diithscidPwith

established.Z0gradinehe LSRRI asrihel Bleippslie modified Scarff, Bloom, Richardson grading
system, also known as the Nottingham grading system (NGS) (5, 6, Haybittle et al, 1982). This system

is the most studied and widely used method of breast tumor grading. The NGS is based on a
phenotypic scoring\peoatidghe thapiovalvdsrthenmicd s€dirgresi wdvancef, maiptoigdieasnd cytologic

features of tumor cells includiq?[gtegree of.tubule 25formation, nuclear meomor%g'{sm. and mitotic count
ratifi

{a SSiVE or Invasive breast ta C 1St ctin
(6). The sulf B these R OIEeSianreSreast Mmoo gra e'lui%gi) ?w ["direrentiate ,

slow-growimg) dgktibm b f{ SPrésemnerfiiehZd fteheatiopad pudattb g et phe§&ian (FODAY- diflerehbated,
highly-prolifel:ral;[(i:vge nl??li(g{‘}%\u%i[as. 44 Levels of TAZ gene expression may be determined using a
number of él?Ferent?ecﬁnlques.'Measuring Expression of TAZ at the RNA level TAZ gene expression
can be detected at the RNA level.

Detection of TAZ expression, activity or amount may be used to provide a method
10  of determining the proliferative state of a cell. Thus, a proliferative cell is one with high
levels of TAZ expression, activity or amount compared to a normal cell. Similarly, a non-
proliferative cell may be one with low levels TAZ expression, activity or amount

compared to a normal cell.

Such detection may also be used to determine whether a cell will become invasive
15  or aggressive. Thus, detection of a high level of TAZ expression, amount or activity of
TAZ in the cell may indicate that the cell is likely to be or become aggressive, metastatic
or invasive. Similarly, if a cell has a low level of TAZ expression, amount or activity, the

cell is not or is not likely to be aggressive, metastatic or invasive.

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

25  method of prognosis of an individual with cancer.

Detection of TAZ 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



5In one embodiment therefore, we disclose a method of detecting the presence of a nucleic acid
comprising a TAZ nucleic acid in a sample, by contacting the sample with at least one nucleic acid
probe which is specific for the TAZ nucleic acid and monitoring said sample for the presence of the
TAZ nucleic acid. For example, the nucleic acid probe may specifically bind to the TAZ nucleic acid, or
a portion of it, and binding between the 10two detected; the presence of the complex itself may also be
detected. . Thus, i%o?s embodiment, the arpount of TAZ crilucéeiﬁ acid in! elfo ml?of TAZ mRNA may
be measurd® AN BTt AP MBS B UBEUL TLAB TR RS f 2558 NS RFeh blotting and
reverse transcigitese-prepstaiasenohain reaction. Nucleic acid sequences may be identified by in situ
hybridization, Southern blotting, 15single strand conformational polymorphism, PCR amplification and
DNA-chip analysis using specific primers. (Kawasaki, 1990; Sambrook, 1992; Lichter et al, 1990; Orita
eta!, 1989; Fodor éhaldiagmstipaedeodsdesenbed.in this docrmentmay the esmbibted Withihells using

RNA eXtraCﬁiEth%ﬁh@i%ﬂ%@&me@ﬁ%@,%‘iyer?iiH@ﬁP@ﬂHﬁBQ'@‘ﬂéﬁiﬂi@ﬁt,i??W)éﬂﬂate

extraction (RNAzol B; 20Biogenesis), or RNeasy RNA preparation kits (Qiagen).Typical assay formats

utilising rib&xabieviatieriaf\anessanan individeduthe maiadrrmuuisjag dotepitng Bedate8e« brotection
assays (Meligne&tidh, NhGuhDrscReRy b2 TAZInMetmsisiersataatianndidmiasi@engmaployed include

radioactive labels, enzyme labels, chemjluminescent labels, flugrescent labels and other suitable
labels. 25EaRPrRHRALESHAY Stha iadisidval hrsed andbeassisatispecss BERTIURORd are well known in

the art. Decreased or increased TAZ expression, amount or activity can therefore be measured at the

RNA level using aw of the Eﬁthodﬁ Well.kn%\ﬁn iptﬁh%?ﬁ Sftoa{ Jgiqlﬁ%i%%@% c{)} ﬁffl){pﬂ%a\ 'ges. Any

suitable probe from DFAs cfﬁsé%acé:’,x 6?'3§amp e, q any portion man sequence

may be usatieadetegtiohef Begsecrestok bagpgnivliiticAdnmrobssypapliydhlde fosequence having
accesgion RbehNM. 01542 RLARYSIMLARIERITYBIR RTES Dinaiaed 1 eIy RNA targets.
In this process, the reverse

expression, amount or activity can be used to diagnose, or further confirm the diagnosis

of, breast cancer, along with the standard histopathological procedures. This may be

especially useful when the histopathological analysis does not yield a clear result.

The presence and quantity of TAZ polypeptides and nucleic acids may be detected
15 inasample as described in further detail below. Thus, the TAZ associated diseases,
including breast cancer, can be diagnosed by methods comprising determining from a
sample derived from a subject an abnormally decreased or increased expression, amount
or activity, such as a increased expression, amount or activity; of the TAZ polypeptide or

TAZ mRNA.

20 The sample may comprise a cell or tissue sample from an organism or individual
suffering or suspected to be suffering from a disease associated with increased, reduced or
otherwise abnormal TAZ expression, amount or activity, including spatial or temporal
changes in level or pattern of expression, amount or activity. The level or pattern of
expression, amount or activity of TAZ in an organism suffering from or suspected to be

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

expression, amount or activity in a 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.



5 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 sequence replication) or from the replication of all or part of the vector into 10which it
has been cloned. Many target and signal ampliﬁ‘@ation methods have been described in the

literature, for example, general reviews of these methods_in Landegren, U. et at, Scienc :229- 237

(1988) and Lewis,lﬁzﬁoﬁgﬁé?h:oéﬂéﬁﬂgeﬁ%"ﬁfgwgﬂl :fpgﬂfg‘@rﬁ@tﬁ’g).amou"t Eo?cé%é%gfee'lﬁ

polymerased i trbistin sary ke EoNoyesftDAdetasy bAhddasddNAa signifhanpetynevdss chain

reaction” or "PC%E a nur%%c id amplification meth%d described ﬁtegr alﬁ inU.S. PQ}-'NC%F-

4,683,195 SATRAELSIO HIBR ELSOhE W ARTIR ArPREGAB e EAS I UPRGHO ic context

(Mok et at, fri8fthesmieidoisidicirinested)yobandher2nd)v el sustanati sequaobedrepiicadord3SR) is a
of. TAS, 20which invola\és is?thermal amplification of a nucleic acid template via

ks
Mt e R

S ’(ﬁﬁ‘), polymerase and nuclease activities that are mediated
by an enzyme cocktail and appropriate oligonucleotide primers (Guatelli et al., 1990, Proc. Natl. Acad.

Sct USA 87:1874), Hgafion armiificaiond sarion aigadion amplificatianisusisruses DNA ligase and

four oligonucleotides, two per target sfrand. 25 This technique is described By Wu, D. Y. and Wallace,

R. B., 1989ingienwssies WE6GOH.(AAYri i sicasecidaisame s MRRdimepifAbe Ir¥ehe bacteriophage

QI3, which geplicates singlrsYARERRIMAAS USRI MBI $DR JAMIGDN, Assdeseristdy Lizardi
et at, 1988, Bio/Technology 6:1197. 46 A PCR procedure basically involves: (1) treating extracted

DNA to forsdhsged Ry A bakridisdiitftary strands; (2) adding a pair of oligonucleotide primers,
wherein one primer of the pair is substantially complementary to part of the sequence in the sense

strand and the ot rimer af each paiy is sybstantially complementary.to a different part 5of the same
sequgrQ:e in the cor&%‘féﬁ{gﬁgﬂl am |§3ngéa§F§hEH ;0 )a(ténrg%\ﬁr% f%(tae%{éélfiré% %ﬁ?nr%grgrt%ﬂwgys’
complementaknsedqle tleeait) hsihas idesedhes! yrefitetheti ngtiikbave dlegipalinethcfapmumBd ferminus of

each primey (o, synihesizs. 2 eXISnBion Bioductcomplementary (o416 stands apnealag o each

primer wherein said ‘extension f)sr%edurgfg after separation fom the compT ment serve as l?emplates for
the synthedigof anumeafesiahindipideilcBfah fhia D thelgiciaved, o oacdhas A Topdppeptidade selsl extension

products from said
may bc measured.

15 Detection of the amount, activity or expression of TAZ may be used to grade
breast cancer. For example, a high level of amount, activity or expression of TAZ may
indicate an aggressive, invasive or metastatic cancer. Similarly, a low level of amount,
activity or expression of TAZ may indicate a nbn-aggressive, non-invasive or non-
metastatic cancer. Such a grading system may be used in conjunction with established

20  grading systems such as the Elston-Ellis modified Scarff, Bloom, Richardson grading
system, also known as the Nottingham grading system (NGS) (5, 6, Haybittle et al, 1982).

This system is the most studied and widely used method of breast tumor grading.
The NGS is based on a phenotypic scoring procedure that involves the microscopic
evaluation of morphologic and cytologic features of tumor cells including degree of tubule
25  formation, nuclear pleomorphism and mitotic count (6). The sum of these scores stratifies
breast tumors into grade I (G1) (well-differentiated, slow-growing), grade I1 (G2)
(moderately differentiated), and grade I11 (G3) (poorly-differentiated, highly-proliferative)

malignancies.



templates to produce single-stranded molecules; and (6) amplifying said single-stranded molecules by
repeating at least once said annealing, extending and separating steps. Reverse
transcription-polymerase chain reaction (RT-PCR) may be employed. Quantitative RT-PCR may also
be used. Such PCR techniques are well known in the art, 15and may employ any suitable primer from
a TAZ sequence. Alternative amplification techr%llogy can also be exploited. For example, rolling

circle amplification (Lizardi et al., 1998, Nat Genet 19:225) is an amplification techno, available
commercially (RCAPYH) WHiOHi 8 BNERES IR PO RAISIETRI uégf’%raeﬁﬂgﬂ*%r8?&%§$%ngonucleotide

probes withteithsgligear or geometric kinetics under isothermal 20conditions. A further technique,
strand displacement amplification (SDA; Walker et al., 1992, Proc. Natl. Acad. Sct USA 80:392) begins
with a specifically d#finesisg dxprasioniefBA0 & gpekifid tevglet. Measuring Expression of TAZ at the
Polypeptide Level TAZ expression can be detected at the polypeptide level. 25In a further

embodiment, therefo{g, EAZ SYRIETSHPCRrAR Al ARIHDRNAY IBR: Hetected by detecting the presence

or amount of TAZ polypéptide in a sample. This may be achieved by using molecules which bind to
TAZ polypeptide. Suitable molecules/agents which bind either directly or indirectly to the TAZ
polypeptide in ordgn éne iéntivi¢hdia fHasesepweclisdtosatimatiicatofidéngtingldeupesssnahoda peptides

and proteins, fc‘ér:[ilexa ple antlbodlei.éo% they ma i(E)e S nthetllc molecﬂgﬁh Thus, we qi‘sg ose a

method of d&{& ?lﬁcll ec%?ggésﬁ%%ao RY eé‘fﬁeptllr('je %a>5n go?ita&?r?a ace é%en%fgpvl\ﬁtwlan antibody

capable of headingdimdelypeidiste Endtichanispecificid tharMalé foctbie acesantmonioeimplypeptide.
For example, the TAZ polypeptide ma ted using.gnanti-TAZ antibody., Such. antihodies may
e made by HESHERS T BTy ot Mo e e e LT i et g A o
antibody magayapgrifieatly bintibiodiied AZ Aurtinacidicrespauntenl@Ut2aeddfifdiag betwesn theti-peptide

antibog(y. 1%@?6

MY GoRuEnienti bs aChigYed A IRI e Bissgage of a complex formed

between the anti oafa’ngetﬁe porrypeptl e, or onl%orlng %?e %ln mgT)etween the

Thus, in one embodiment, the amount of TAZ nucleic acid in the form of TAZ
mRNA may be measured in a sample. TAZ mRNA may be assayed by in situ
hybridization, Northern blotting and reverse transcriptase--polymerase chain reaction.
Nucleic acid sequences may be identified by in situ hybridization, Southern blotting,

15  single strand conformational polymorphism, PCR amplification and DNA-chip analysis
using specific primers. (Kawasaki, 1990; Sambrook, 1992; Lichter et al, 1990; Orita et al,
1989; Fodor et al., 1993; Pease et al., 1994).

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

fluorescent labels and other suitable labels.

25 Each of these methods allows quantitative determinations to be made, and are well
known in the art. Decreased or increased TAZ expression, amount or activity can therefore
be measured at the RNA level using any of the methods well known in the art for the

quantitation of polynucleotides. Any suitable probe from a TAZ sequence, for example,



polypeptide and the antibody. Methods of detecting binding between two entities are known in the art,
and include FRET (fluorescence resonance energy transfer), surface plasmon resonance, etc.
15Standard laboratory techniques such as immunoblotting as described above can be used to detect
altered levels of TAZ protein, as compared with untreated cells in the same cell population. Gene
expression may also be determined by detecting ch%l%ges in post-translational processing of TAZ
polypeptides or post-transcriptional modification of TAZ nucleic agids. 20For ggam le, differential

phosphoryl 3P RPR L o aBlFfuEnate! Adairayense FRY BoRSE R fR 8PS N&d8ficing of TAZ
RNA, and thiedikgingapAre pridrsunad ihcuisaticquanes sipnnyf grossipioauele sV & 3452, or
polypeptides, as well as their post-translational modification, may be detected using proprietary protein
assays or t&df E’Eﬁ "as 2D polyacrylamide gel electrophoresis. 25Assay techniques that can be
used to determine levels of TAZ protein in a sample derived from a host are well-known to those of

skill'in the art. Antipodies EAR-p_e;,éng d s o Wﬁp&{gﬁn%@/ﬁ@%@gﬁﬁp@m‘wn in the art.

Y
48 The immuncy ssays which can B% used Include but aré not limited to competitive and

non-cofnpetitinecaiptase snsrmed Ussad teehmigriddNtdh eemplesmantasioRNA debiNhLinBishsears, ELISA,
sandwich inym|Rea; yﬁe(ymg}gmgc&w%.assays, precipitin reactions, gel diffusion prepipitin

reactions, immunodiffusion assays, 5agglutination assays, complement-fixation assays,
immunoradiometric assays, fluorescent immunoassays and protein A immunoassays. Such assays are
routine in the art (3denjaDEXaPEfibatiebplcticdls, #6kndQ9d nfosr et MehtadglsrimivimeautaicBiology,
Vol. 1, John Wijley & Sons, Inc., New York, whjch is incorporated by reference herein in.its entirety).
The specim&H 5?%055%%?%8%:98319}?%1? r[ﬁ%‘iﬂg%)? ?rf%aﬁﬁ ggﬁlgtﬁe@ﬁgﬂﬁtﬁ ‘_’Lﬁéi:g'd
immunocyteobainizbdaiacnitg-¢pieagenpoaliyobiiths repticieon BisicoapdrCifthalMeotowinodogy, Appleton
and an{gg,&rﬁ?ﬁ)i%_lﬁl?_lsl%@étn%h|mmunoblots, Western blotting, immunoprecipitation, functional assays
eint ation test.

and pro eerdassay methods include radioimmunoassays, competitive-binding

assays, Western Blot analysis and ELISA assays.
Many target and signal amplification methods have been described in the literature,

for example, general reviews of these methods in Landegren, U. et al., Science 242:229-

237 (1988) and Lewis, R., Genetic Engineering News 10:1, 54-55 (1990).

For example, the polymerase chain reaction may be employed to detect TAZ

15 mRNA.

The “polymerase chain reaction” or “PCR” is a nucleic acid amplification method
described inter alia in U.S. Pat. Nos. 4,683,195 and 4,683,202. PCR can be used to
amplify any known nucleic acid in a diagnostic context (Mok et al., 1994, Gynaecologic
Oncology 52:247-252). Self-sustained sequence replication (3SR} is a variation of TAS,

20  which involves the isothermal amplification of a nucleic acid template via sequential
rounds of reverse transcriptase (RT), polymerase and nuclease activities that are mediated
by an enzyme cocktail and appropriate oligonucleotide primers (Guatelli ef al., 1990,
Proc. Natl. Acad. Sci. USA 87:1874). Ligation amplification reaction or ligation
amplification system uses DNA ligase and four oligonucleotides, two per target strand.

25  This technique is described by Wu, D. Y. and Wallace, R. B., 1989, Genomics 4:560. In
the QP Replicase technique, RNA replicase for the bacteriophage Q, which replicates
single-stranded RNA, is used to amplify the target DNA, as described by Lizardi et al.,
1988, Bio/Technology 6:1197.



15ELISA assays are well known to those skilled in the art. Both polyclonal and monoclonal antibodies
may be used in the assays. Where appropriate other immunoassays, such as radioimmunoassays
(RIA) may be used as are known to those in the art. Available immunoassays are extensively
described in the patent and scientific literature. See, for example, U.S. Pat. Nos. 3,791,932; 3,839,153;
3,850,752; 3,850,578; 3,853,987; 203,867,517; 3,879,262; 3,901,654; 3,935,074; 3,984,533;
3,996,345; 4,034,074; 4,098,876; 4,879,219; 5,011,771 and 5,281,521 as well as Sambrook et al,

1992. Detecting ExXprSRiprossauts baxisald maliss nld deeating gutEagtet DN L ESERHIReeTAZ

induces the @RSV PlHEHRIPY sdnAdYIDF hddihe b paiy e i hlidlebihik, frigiéds, b Wdnel TGB2,
CRIM1 and Alcam. 25IFGBP3 has a GenBank Accession numbe&@&ASZ?OES..A[?éAMTSl has a
GenBank ARBER & e mpeissabsramiallycomplemeniapy damamohESG UM e MRS ¥rK63267. Cyrel

has a GenBarindara RO pheetdFehfulr kStbstantialp CanplRteMeseasiod fleraiigiallP 009016.
FN1 has a GenBank Accession. number AAH05858. FBN1 has a . Bank Accession. nymber
AAHOAS 21, T BB S SN I ECRLSTE ATy, APUISETSR ARRS o 1) FRARD IR RRERBank

Accession ritinfes DARSDMpleMitannfy kg wefee @R laassisly rRuihdin A AR 28408 ed

Accordingly, TAZ e fpress%qn maa be detected USi?(g the exPression of any o(gf or more of these
proteins as PHESSTSAT Ui (FEMIURSL cagh PAVRFLIOREIISS 58 80 F& R R AXHEL cribed above. More
generally, themppinsatary ab amnysoardraneideditthesdh piatains heayinsa doietiedonspeodeans of

diagnosis of ¢ancer, includ'ngnbileast cancer §uch as meta?;?tic a%gress'gge or irflvasiv breast cancer,

or an oncogBHit SPARYSLER T CERERST o%egjecﬁsetﬂrpr%ss?(s)rﬁor%aﬁ Bedone y%’n@xoefntﬂ%nmethods

describ@d apmduci (b DifeoNSTiddl bfSach pAig &3caprorithe diad nrtetisikitpfodutscfodimgsimdbast
cancerin aQe'%%'l\e/llt%lsJ?(l)’ &Bﬁgcsg S ntgl}l)ell-lgyrz}rcl)égae %%tlgc%ﬁ]gs% ralrpdal‘g)lgrcrillgf%lanl'g said single-stranded

molecules by repeating at least once said annealing, extending and separating steps.

Reverse transcription-polymerase chain reaction (RT-PCR) may be employed.
Quantitative RT-PCR may also be used. Such PCR techniques are well known in the art,

15  and may employ any suitable primer from a TAZ sequence.

Alternative amplification technology can also be exploited. For example, rolling
circle amplification (Lizardi et al., 1998, Nat Genet 19:225) is an amplification technology
available commercially (RCAT™) which is driven by DNA polymerase and can replicate
circular oligonucleotide probes with either linear or geometric kinetics under isothermal

20  conditions. A further technique, strand displacement amplification (SDA; Walker ef al.,
1992, Proc. Natl. Acad. Sci. USA 80:392) begins with a specifically defined sequence

unique to a specific target.

Measuring Expression of TAZ at the Polypeptide Level

TAZ expression can be detected at the polypeptide level.

25 In a further embodiment, therefore, TAZ expression, amount or activity may be
detected by detecting the presence or amount of TAZ polypeptide in a sample. This may
be achieved by using molecules which bind to TAZ polypeptide. Suitable
molecules/agents which bind either directly or indirectly to the TAZ polypeptide in order



The diagnostic kit may comprise means for detecting expression, amount or activity of TAZ in the
individual, by any means as described in this document. The 15diagnostic kit may therefore comprise
any one or more of the following: a TAZ polynucleotide or a fragment thereof; a complementary
nucleotide sequence to TAZ nucleic acid or a fragment thereof; a TAZ polypeptide or a fragment
thereof, or an antibody to a TAZ, such as comprisinéﬂan anti-TAZ antibody against amino acid

residues 160-229 of TAZ, e.g., an anti-peptide antibady human TAZ antibody. 20The diagnostic kit
may compri@edl?fgﬁtd&iﬁ‘i‘?é%?edé‘@!‘aedﬁ{@ﬁﬁﬂﬁ?ﬁ‘."’FH‘@ Dl AR PR eegra%ﬁﬁb%gg’ theans for

treatment ofrephyhinfibbdaasbeansenaubh sathsycahtecatupositions described in this document,
or any means known in the art for treating breast cancer. In particular, the diagnostic kit may comprise
an anti-TAZ agent as described, for example obtained by screening. The diagnostic kit may comprise

a 25therapeutic driiususte disdlasaxiiethod ol detesding ths preisnes slisT A< tapheseRtidethshoxifen citrate

or any other gEsloSh PLASEdAm AP kol AMMRRAUUIRARIIME R SRR AREIRNGEC an antl-TAZ

antibody. 50 AND THERAPEUTIC METHODS We disCiose methods of treating an
abnornfal comtittorisgsaishsample fon tbamsesenetnbthedspeptidit amounts of TAZ expression or
activity. Methods of preventing breast cancer (i.e., prophylaxis) also suitably employ the same or
similar approaches, 5In general terms, our methé)ds in\éolve manjpulation of ca%zr celllas,

by
modulating (such &QHGHAR 6“&%%3%‘%% STBRAY BRdTiRste! LRRARPAHAL YA BRERRD A step of
detecting mogkHairtbddids xpyaRSsivmlcth Heimkactiitinitha selandysbebedrid dotdd ddfaie or after the

manipulatiop step. The detection ste detect up-regulated or down- regul TAZ expression,
amount or a%jen@: gq{fé?ﬁé%ﬂ% sﬂ?irﬁlﬁ@%%%‘@( i‘UHB(Aﬁ?-?Qgﬁﬂ%[hﬂ‘g’g#ﬁ?‘%sad‘é%?ﬁ@é% in detail
elsewhere iretidacdomoaaatoMByfe igsemh anti-peptide antibody.

10 This may conveniently be achieved by monitoring the presence of a complex
formed between the antibody and the polypeptide, or monitoring the binding between the
polypeptide and the antibody. Methods of detecting binding between two entities are
known in the art, and include FRET (fluorescence resonance energy transfer), surface

plasmon resonance, etc.

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

cell population.

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

such as 2D polyacrylamide gel electrophoresis.

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

for immunospecific binding by any method known in the art.



The method may comprise exposing the cell to an siRNA or shRNA or an antiTAZ antibody capable of
specifically binding to TAZ. TAZ may be modulated by targeting a TAZ target site selected from 10-1
(5-GATGAATCCGGCCTCGGCGCC - 3'), KD-650 (5'-AGAGGTACTTCCTCAATCA -3') or KD-652 (5'-
15 AGGTACTTCCTCAATCACA-3). According to our methods, the cancer cell becomes
non-cancerous or the invasive or metastatic cancer toll becomes non-invasive or non-metastatic as a
result of the manipylation. The cancer may in particular comprise breast cancer. It may.comprise
invasive or metastatic {RAIO2sRAY WD LB i?gqﬁ%%grﬁ Bﬁ?‘.‘?&ﬁétﬂ&%"i@ éa{ %%%iated with
aggressivenggsndncd iivpaivRieessa sgareany ubipl eatinidued Zudieys hecstetadtietsjn a cell of an individual
with cancer, in.a.cancer or non- er cell, and.the aggressiveness of the cancer assessed. A high
vl of A S RUTTR BLETS L0 AU S EATA RS AT GBI RHEER A Spgressive o
invasive capeedtipitinl Rfiongaeddiffusibrpieeipipy reastitiardfoneubediéfpsioachssagischosen. Similarly, a
lower Iesvel 25rrl1$ﬁ/ indicate a less Ig@tlgé%lressiyfe of. invasive theralpl}/.r %1 cartlger.slgé)rseﬁar(‘)n Is%én TAZ
related Hised&e gﬁt'iﬂ'él?fﬂgy Br&d 'Hs'étr, V6 R e MVASve orczfgg Ysive breast cancer.
A TAZ relatadmisraseais dadpectas AdingiiieatexysifSudoaditiprassndiaten whitrathGaistase is
significantly inhibited (La, by 50% or m é relative tg controls. Sinhibjiop ma least 75%
relative to cg’ﬁ?%ﬁ)s}?’sﬁgﬁdggygfl%&ésbﬁ § %8 &§'t66 o?gqgﬂ\‘fel g‘%%ﬁ ?%st%ﬁ%%ndﬁﬁﬁ’?r@? comprise
cell proliferaVoleya iBonayloomyriseoek, svitiehtimmcagibrateddeyr reteliemig fztiom, inalisipnbioness, etc.
By the term "treatment” we mean to also include prophylaxis or alleviation of cancer. TAZ
polypeptide represents a target for inhibition of its function for therapy, 10particularly in tumour cells

and other proliferati® sedmen mapbeassnyed firBaLPERgRIET piies HEmHNehisehsmisahse to

includgcany gigordanHorl ismeknacatontinhgftbe salbminissti PartCriaT, Bapiolifrativicdisorder includes
malignant and pre-neoplastic disorders. The methods and compositions described here are especially

useful in rel MRS e8xA BRkEIIARE h388Cof 2nbLdrdn Sas aurpngblots Westet PlafiP&ancer, and

cancer of thgnidneyrddipititionl FaHaienkllasiis s APpYotearuabsibrarst: Ghkexampiaetitdignancies
which may be treatable include acute and chronic leukemias, lym homﬁ[ myel m?s, arcomas such

as FibrosarddfiHsderAAiBUnmRE N Ay SSH TR SRR RS SR T N SRETER coma,
endotheliosg[qnsma;sgﬁymdrosarcoma, osteogenic sarcoma, chordoma, lymphangiosarcoma,
synovioma,

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

20  3,867,517; 3,879,262; 3,901,654; 3,935,074; 3,984,533; 3,996,345; 4,034,074; 4,098,876;
4,879,219; 5,011,771 and 5,281,521 as well as Sambrook et al, 1992.

Detecting Expression of TAZ-Induced Polypeptides

As shown in the Examples, TAZ induces the expression of IGFBP3, ADAMTSI, ‘
CTGF, Cyr61, FSTL1, FN1, FBNI, FBN2AXL, ITGB2, CRIMI and Alcam.

25 IFGBP3 has a GenBank Accession number AAA52706. ADAMTSI has a
GenBank Accession number AAZ73034. CTGF has a GenBank Accession number
CAA63267. Cyr61 has a GenBank Accession number CAG38757. FSTL1 has a GenBank
Accession number NP_009016. FN1 has a GenBank Accession number AAH05858.
FBNI has a GenBank Accession number AAH94721. ITGB2 has a GenBank Accession



20 mesothelioma, leimyosarcoma, rhabdomyosarcoma, colon carcinoma, ovarian cancer, glioma,
prostate cancer, pancreatic cancer, breast cancer, squamous cell carcinoma, basal cell carcinoma,
adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, papillary carcinoma, papillary
adenocarcinomas, cystadenocarcinoma, medullary carcinoma, bronchogenic carcinoma,
choriocarcinoma, renal cell carcinoma, hepatoma, 28bile duct carcinoma seminoma, embryonal
carcinoma, cervical cancer, testicular tumour, lung carcinoma, small cell lung carcinoma, bladder
carcinoma, éﬂmﬁééﬁ%lﬁg%&jﬁm5?%%@8%%&?%@?189%%*? M%?gﬁ%] I‘?&ﬁ?ﬁhb?ﬁlﬂastoma,
acoustic neyRBamRestdBblas QifibeEraAIBIMMYYNgioma, oligodendroglioma, menangioma, melanoma,
neutroblastoma and retinoblastoma. 52 One possible approach for therapy of such disorders is to
express anti-sense constructs directed against TAZ polynucleotides as described here, and
administering themAtecandingly cERs, exprbibiomarsy henditiosteshesing thenethressioToof @t dnsrargrowing or
progressing, SAnti-sense t e inhibi Cli h
Proaression T S TAE R Ler 5 B Al A R & s
complementesetibed@abmiese nucleic acid or mRNA, are described in detail in US 6,100,090 (Mon ia et
al.), and Neckers et al., 1992, Crii Rev Oncog 30 -2):175-231, the teachings of which document are
specifically incorpaorated by reference. 10In a particular example, breast cancer mag Ee treated or
prevented by redulH§BENSRUNNDSIPESSION BF ABHORS r PRS &)ﬁ?ﬁé"ﬁ?ﬁH‘Bgﬁ f8F example by
siRNAs capaéigetbindingdesaTdeeabayecdférmidNAinMsr apeciicet s wiovide dakariqnti-TAZ
agent which downregulates TAZ by RNA interference. The anti-TAZ agent Com(Pris a Small
Interfering FASATEIRREA) '8?’@?1‘&!’[—?3%ﬁ"ﬁ?&ﬁi@ﬁlﬁﬂfﬂﬁeﬁcﬂfé’é‘ﬁﬁ%ﬁ%°§ eﬁ/e &y o?‘fﬁ% shRNA
1 (sense oligepiesitaiifiapodonedy arfp AT thé\mthods GsEibeddboG CC -3'), ShRNA 650 (sense
oligonucleotide sequence 5'- AGAGGTACTTCCTCAATCA -3') or shRNA 652 (sense oligonucleotide
sequence 5- AGGTACTTCCTCAATCACA-3'). Methods of producing such shRNAs are described
below Hhd iPHENOFTHEE&amples. 20RNA interference (RNAI) is a method of post transcriptional
gene silencing (PTGS) induced by the direct introduction of double-stranded RNA (dsRNA) and has

emerged as a usefyl tool to knock qut expression of specific genes in a variety of organisms. RNAI is
described by Fire €Y. 5|??Ndﬂﬂ“é“%‘f%@%‘fﬁ&@gg)é%ﬁﬁt&#&ﬁgo?%‘f%% Z{I’%Mgea]vhoénd include,
for examplesusteptibilignobrisaosassiencanvindividbaGenerally, in PIGS, the transcript of the silenced

gene is synthesised but does not accumulate because it is rapidly degraded. Methods for PTGS,

including RNAI are described, for example, in the Ambion.com world wide web site, in the directory
"Thottopicsr, in theFgaliagpostic kit may comprise means for detecting expression, amount or

activity of TAZ in the individual, by any means as described in this document. The

15  diagnostic kit may therefore comprise any one or more of the following: a TAZ
polynucleotide or a fragment thereof; a complementary nucleotide sequence to TAZ
nucleic acid or a fragment thereof; a TAZ polypeptide or a fragment thereof, or an
antibody to a TAZ, such as comprising an anti-TAZ antibody against amino acid residues

160-229 of TAZ, e.g., an anti-peptide antibody human TAZ antibody.

20 The diagnostic kit may comprise instructions for use, or other indicia. The
diagnostic kit may further comprise means for treatment or prophylaxis of breast cancer,
such as any of 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-TAZ agent
as described, for example obtained by screening. The diagnostic kit may comprise a

25  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-TAZ antibody.



53 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 PIGS. Methods for designing effective siRNAs are described, for example, in the Ambion web
site described above. RNA 5precursors such as Shart Hairpin RNAs (shRNAs) can also be encoded
by all or a part of the TAZ nucleic acid sequence. 50 Alternatively, double-stranded (ds) RNA is a
powerful way of interfering with gene expression in a range of organisms that has recently been shown
to be succeSHAFHY AT EE'E MFERORS ez, 2000, Nat Cell Biol 2:70-75). Double
stranded 10RNA corresponding to the sequence of a TAZ polynucleotlde can be introduced into or
expressed in oocy nd cells of a Other
methods of modula %gneéhgxsproesg?gn ggkél%ﬁw%o t toggstr&\ﬁ %%\ﬁﬁegg%\égﬁ include
dominant negatbebtfapmtfﬁcim aﬂﬁwslwﬁ)w appresash isrtactisiyn dsthestiorfaiesieiating of TAZ
polypeptide h;r % %bq ;Q%B g in inhibition
of function. br%& 553« S (ie >Ppr |on stg’gg e’mo %&ggbgﬁf ﬁﬂﬁ)ﬁﬁ%?r%g %{ggﬁ%%g]s or small
molecules which |nh|b|t gene expression or functional activity. Thus, compounds identified by the
assaysydescribed hepRmsdriRaing @Qmeﬂmmmvemmﬁmmﬁtmlr@we}amo&mmgivity or
expression of TAZ polypeptide may be administered to 20tumqur o é’(ﬁ%‘ rat %Ils to pre ent the

function of TREAAAVGSAHEREEINS LIS FXBETRIEP T A B L ARARTYLY AcUtically
acceptable W&h@rﬂbﬁam&dﬂtﬁﬂ%ﬁbv&ﬁmd%ﬁbmlUleietﬁnprﬁsswlOﬁz@ctiwéysﬁ%&,edr by activating

or down-regul tlng econd signal which controls, TAZ expression, activity or a d thereby
alleviating tRE& %‘ﬁfrﬂfrﬁ%’ éBﬁHFﬁBW“%@ﬂlf&?ﬂg}r %ﬁ?élg%ﬁtﬁﬁwg}a?‘ét 8I'§yB gtﬁ ‘g%‘ﬁ’ﬂed herein
may also bedgemeﬂsrtheramuwcagenwuﬁtmamum)z Amyhﬁdydwmmﬂm@tmhgtcanu -TAZ
antibolfjﬁ/] against aml 0.aci %O Eﬂz urtrelrmo[]e the ntl dTAZ a IﬁlbOd mprise any
one or moré Y THE#S %W%gs ?Scr'i't Aﬁa § ‘(’catraloguesm?r% er gnallng

Technology, Danvers, MA, USA), rabbit poncIonaI antl TAZ antibody
The method may comprise exposing the cell to an siRNA or shRNA or an anti-

TAZ antibody capable of specifically binding to TAZ. TAZ may be modulated by
targeting a TAZ target site selected from KD-1 (5'-GATGAATCCGGCCTCGGCGCC -
3", KD-650 (5'-AGAGGTACTTCCTCAATCA -3") or KD-652 (5'-

15 AGGTACTTCCTCAATCACA-3").

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

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

20 As TAZ is associated with aggressiveness and invasiveness of cancer, the level of
TAZ 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 TAZ amount, expression or
activity compared with a normal cell indicates an aggressive or invasive cancer, and a
stronger or harsher therapy may therefore be required and chosen. Similarly, a lower level

25  may indicate a less aggressive or invasive therapy.

The approaches described here may be used for therapy of any TAZ related disease

in general. TAZ related diseases include proliferative diseases and in particular include



54 (catalogue number NB110-58359SS, Novus Biological, Littleton, CO, USA), Mouse Monoclonal
anti-TAZ [l B10] (catalogue number HO0006901-M12, Novus Biological, Littleton, CO, USA), Rabbit
anti-Human TAZ Polyclonal Antibody (catalogue number LS-B94, LifeSpan Biosciences, Inc., Seattle,
WA, USA) or p-TAZ (Ser 89)-R (catalogue 5number_sc-17610-R, Santa Cruz Biotechnology, Santa
Cruz, CA, USA). Alternatively, gene therapy mav be employed to control the endogenous

production of TAZ by the relevant cells such as breast cells i) the subject. For example, a .
polynucIeotﬁfé“éﬁﬁc@ﬂiﬁéa&“?}fzas%@f?f?tﬁdpﬁﬁ‘?ﬁ??&?ﬁiE’ k) k?éeéﬁb’?ﬁﬁ‘é‘?’e&”fg? PR in a

replication daf{astiveoreisevisslwestedstaamtiseussed below. The retroviral 10expression construct may
then be isolated and introduced into a packaging cell transduced with a retroviral plasmid vector
containing RNA encoding an anti-TAZ siRNA such that the packaging cell now produces infectious

viral particles contairfitg/trdateddisnass of dw@neé@ﬂb@%‘ﬁmm’éifmﬁéym@mmm&@d to a
subject for ‘?H@ﬁ]?ee%%%%? 1ﬂ?:é’ﬁ¥§ Mdepaing E%?'%n%é%fﬁﬁ%@QW&%@ vivo. For

overview of gene 15therapy, see Chapter 20, Geng Therapy an er Molecular Genetic-based

Therap8uticrtyiitienchmas, fahy sblegstint®s celativintr enmtinls suehra My 88fa b 8Mat s 80%rachan and
A P Read, BIQR 3 GeOiiiitoiy RS Sakil 19880 P REG ATIRAHIRARES Jf R JﬁXfLQ&EA& i flecreased

in a breast cell. Furthermore, in such embodirments, treatment may be targetedc o, or spepific to, breast
cells. The 2exslprémsicielbnumbem sglbaigptionesal) Hoasivensasoris: Bitbe ey heaseatiy.e., those

cells which gre, canaePHRILALPraghs R AR tALY inigEsr dneediseased breast cells. In these methods,

expression of TAZ may be not substantially reduced in other cells, i.e., cells which are not breast cells.
Thus, in such embodiments, the level of TAZ remains substantially the same or similar in non-breast
cells in the course DAZrgolipepnide fpessinand ta3peadirdal ivpboifief iedfictono ofoF Akt tepels may be
achieved by tar%ﬁ g{ ad |n|strat|cips, Ai%’o?l?éjrlré'r%%#he treatﬁr]lent only to the breast cells and not other

- erative . .
cells. Il| welalt elempodifenta aown- gu ation of TAZ expression in breast cells (and not

substantially in other cell or tissue types) is employed. Such methods may
The term proliferative disorder is used herein in a broad sense to include any

disorder that requires control of the cell cycle. In particular, a proliferative disorder
includes malignant and pre-neoplastic disorders. The methods and compositions described
here are especially useful in relation to treatment or diagnosis of adenocarcinomas such as:

15  small cell lung cancer, and cancer of the kidney, uterus, prostrate, bladder, ovary, col_on
and breast. For example, malignancies which may be treatable include acute and chronic
leukemias, lymphomas, myelomas, sarcomas such as Fibrosarcoma, myxosarcoma,
liposarcoma, lymphangioendotheliosarcoma, angiosarcoma, endotheliosarcoma,
chondrosarcoma, osteogenic sarcoma, chordoma, lymphangiosarcoma, synovioma,

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

25  bile duct carcinoma seminoma, embryonal carcinoma, cervical cancer, testicular tumour,
lung carcinoma, small cell lung carcinoma, bladder carcinoma, epithelial carcinoma,
glioma, astrocytoma, ependymoma, pinealoma, hemangioblastoma, acoustic neuoma,
medulloblastoma, craniopharyngioma, oligodendroglioma, menangioma, melanoma,

neutroblastoma and retinoblastoma.



55 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-TAZ siRNA) Cancer gene therapy has to selectively target tumour tissues so as to reduce 5
undesired side effects in normal tissue. Targeting transgene expression to malignant tissues requires
the use of specific regulatory elements including prosr%oters based on tumour biology, tissue-specific
promoters and inducible regulatory elements (Al). Promot%rs based on Tumour Biology Certain genes

are upregulated in BPRSRSSs Rz aPPTRSH b fomttERY A PR AT dEry 5519 BRRF RS AT 5 8RR

tumour-selegssereXRrasstard abaitka TIUE polyisinteat i@som dinaribedMicaliant dafntiveiatroviral
vectors. Examples of such genes jnclude the vascular e doth%growth facir/r &VEGF ,.vascular
endothelial BITRAA HEBYTEEHS, {0 RheDIE 8sPR Ynshig PRYS! AmSeIHIE BEOSARERliated in

breast cancgrfoigréssiipour-stage dependent manner (A2). c-erbB2 oncogene is selectively upregulated
in breast carcinomas 15(A3, A6). L-plastin, a human actin-bindng protein is constitutively and
abundantly expressed in malignant epithelial cells but not in normal tissue, except for low-level
expres$ion in matusatheenaecionistisisatey ha psad odpbibib ge tfefia @ion 2hpre e STIMHNOH be

upreguiated,jg RS RNCBlalRMek I ARNAIRAIMEIS PXARRSMBRISuelP ATMC]
tO norma

compared reast tissues (A7). 20Tissue Specific Promoters ~ Certain genes are
expressed Soasifietiigomblensntisy e shesenselusloicssith fanBNAreatBdlesgrifad dedsiBiBumin (ALA)

and ovine 184aCtQp QR iMGH:Cor NS P RIQIELR O awC*ﬂg@épmﬁa‘b@&-s%e)kewmestm gxpression of

transgenes in adenc_)viral vectors in a breast cancer cél’l-specific manner (A8). Gene therapy for breast
carcinoma ihgyeselinapptadtire dasymans dg spesificalitinsarrriatedRis 6568 Such as the mouse
mammary tumour virus (MMTV). The glucorticoid-responsive long terminal repeats (LTR) of this
retrovirys icoid-i ' ,
etrovifys can be Yacd g B e ol oS sl e e BRI PR LRl B A 50

amount, expression or activity of TAZ in whole or in part, for example by siRNAs capable

of binding to and destroying TAZ mRNA. We specifically provide for an anti-TAZ agent

which downregulates TAZ by RNA interference. The anti-TAZ agent may comprise a

Small Interfering RNA (siRNA) or Short Hairpin RNA (shRNA).

15 The anti-TAZ agent may comprise shRNA 1 (sense oligonucleotide sequence 5'-
GATGAATCCGGCCTCGGCGCC -3"), shRNA 650 (sense oligonucleotide sequence 5'-
AGAGGTACTTCCTCAATCA -3') or shRNA 652 (sense oligonucleotide sequence 5'-
AGGTACTTCCTCAATCACA-3"). Methods of producing such shRNAs are described

below and in detail in the Examples.

20 RNA interference (RNAI) is a method of post transcriptional gene silencing
(PTGS) induced by the direct introduction of double-stranded RNA (dsRNA) and has
emerged as a useful tool to knock out expression of specific genes in a variety of
organisms. RNAL is described by Fire et al., Nature 391:806-811 (1998). Other methods
of PTGS are known and include, for example, introduction of a transgene or virus.

25  Generally, in PTGS, the transcript of the silenced gene is synthesised but does not
accumulate because it is rapidly degraded. Methods for PTGS, including RNAI are
described, for example, in the Ambion.com world wide web site, in the directory

“/hottopics/”, in the “rnai” file.



Inducible 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) 5 (A10) and multidrug resistance gene-1 (MDR-1) (Al 1).
The promoters of these genes can therefore be used to drive the tumour specific expression of a
transgene in breast cancers that have been subjectéa to irradiation or chemotherapy.

Transcriptionally target ene therapy.is, usually achieved. irect infratumour injection of a
replication-defectivi s ﬁngHPgié? lefa VTl P@éﬁ%ﬁﬁﬁ'g%ﬁ H4Rs éﬁes'icg’o‘inﬁltl?%st (A6, Al2,
A13). The trapspesehedntaddadoiesiefi yiRdrhyrriidtuenfauisg RiealoOureeat linideenndiextevitatcationic
liposomes (Al4, . BREAST ER . A ing, to the methods and compositions
described h%ﬁ#é}snﬂg SN Ps a?é% SR '89%@%%?@%&%§n@0&. Wﬁ'é'rrégtﬁ%“ t(f‘i’:%ment refers to
"cancer", thisRsNaulard dbstiiedn fir ncimgdeNiethstaichiaggrebsive dusinitediubmanBNA  There are
several types of breast cancer. The most mon i tal carcinoma, which begins in the lining of
the milléduc‘fgegfrﬂ?ésbsllg’ s?.sghgfh FEME Yo uﬁz;)?l&@r\gﬁlls%r%a& [%%$neseﬁ1b%%(fo u%legso\gv%g?g Bfeast milk is
produced. Itleemalnasiticiacdd sagactes nearby tissue, it is known as infiltrating or invasive cancer.

When breast cancer spreads outside 20the breast, cancer cells often are found in the lymph nodes

under the arm. Breast cancer cells may spread beyond the breast such as to other lymph nodes, the
bones, liver, or lunddemadi vebo dariderdragdeddds Bt ds aearasihmay: of interfegingavithyery early

breast Can?ém;r PipivRfoRlifaNaREDSS Ao RRIFAMNV AT AR WlHRIDR Pis ARt sdtizapanatimes called

DC1S, LCIS, or breast cancer in situ or non- invasive cancer. 57 Staécf I: The cancer is no larger

than about TABMASSVEaRRY R 250 ikas eSS0 NNah el BivhRd UdsdriBeebis standadreast

cancef) RNAWHeIRRAMRSANGE firiQidhe Tallpwighibr srceini bOMmissaasddand dich, but has

spread to the lymph nodes under the arm; the cancer is between | and 2 in%hes. It ..
expressed in oocytes and cells of a candidate organism to interfere with TAZ activity.

Other methods of modulating TAZ gene expression are known to those skilled in
the art and include dominant negative approaches. Thus, another approach is to use non-
functional variants of TAZ polypeptide in this document that compete with the

15  endogenous gene product resulting in inhibition of function.

TAZ gene expression may also be modulated by as introducing peptides or small
molecules which inhibit gene expression or functional activity. Thus, compounds
identified by the assays described here as binding to or modulating, such as down-
regulating, the amount, activity or expression of TAZ polypeptide may be administered to

20  tumour or proliferative cells to prevent the function of TAZ polypeptide. Such a
compound may be administered along with a pharmaceutically acceptable carrier in an
amount effective to down-regulate expression or activity TAZ, or by activating or down-
regulating a second signal which controls TAZ expression, activity or amount, and thereby

alleviating the abnormal condition.

25 Suitable antibodies against TAZ polypeptide as described herein may also be used
as therapeutic agents. An anti-TAZ antibody may comprise a rabbit anti-TAZ antibody
against amino acids 160-229 of TAZ. Furthermore, the anti-TAZ antibody may comprise
any one or more of the following: a rabbit anti-TAZ antibody (catalogue number 21498,

Cell Signaling Technology, Danvers, MA, USA), rabbit polyclonal anti-TAZ antibody



5may 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 Il and Stage IlIA: 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 10the lymph nodes under the arm. S{gge [1IB: The presence of any of the following: the

cancer has spread to tissyes r the hr kin, chest wall, including the ri the muscles in the
chest); the f‘fﬂé Wﬁ?gﬁﬁéeé&nglil{%ﬁggsﬁ%%%ﬁﬁgﬁe 'r?io %aslt Qgﬁ%g?ghé%gg?‘e%y%sﬁe. Stage
I?]/: The caﬂthﬁto&praad-mf[eBpf}(&ﬂﬁl&ls@bmdmbaoHDOﬁ(?ﬁBﬂieMcbﬂipr%mg@ML or brain. Or,
the tumor has spread.lqQc 0 skin m inside the .neck, near the collarbone.
Inflammato%@l%%%’tq& h@legr/'?‘ hgé?r’r%gpflr%lr%e%'g? é%ﬁ%@"ér@“%ﬁ?%&%%{ﬁ ﬁg,nélé%breerssive type of
breast cances-Bh4¢, irifeSpmBidocikra,dnd f8ehttley WAL HESA yuap A ZI( s, 88 Rs(catdhdges on the

breast; or the skin ma rinkled..It is.20sometimes dnisdiagno f? imple infection.
Recurre%t E?rlérgi)te S<'§n)[c,je$:i) (géugsarg%(tjc |l§éa§8§erﬁglréﬁg%%’a$n%ﬂ%ggﬁéé§ _éz%%ri'e back (recurred) after it
has been treated. It may come back in the breast, in the soft tissues of the chest (the chest wall), or in

another part of the dRd#afVERSLEReFPySiidy RGN SorfoERberalgaages may become

invasive breast cancer. Two tﬁpes of breast cancer in situ include the following: DCIS (ductal

carcinoma iBrefustigmrhl; theelenant iediscurd ardrerm adinthtubistly £ ¥AMPKud of the

breast. The hipiBlad ! seaumpat ERICARRUIIFS SoRIGHWFHhINRYYIBY 8xdh&REGad Within the breast,
beyond the breast, to the lymph nodes under the arm, or to other parts of the body. There are several

types of DCTEPIESS T EhARFRHC UMY FSY eHEHgE SOBrAT IS delve TheJsiiRvithcers.
Somepay BRYRLNEARBIBHIEHYS GRAGY Ssoiednd sarodticeasHisllephikigmigctall careiaoced.)

with a retroviral plasmid vector containing RNA encoding an anti-TAZ siRNA such that
the packaging cell now produces infectious viral particles containing the sequence of
interest. These producer cells may be administered to a subject for engineering cells in
vivo and regulating expression of the TAZ polypeptide in vivo. For overview of gene

15  therapy, see Chapter 20, Gene Therapy and other Molecular Genetic-based Therapeutic
Approaches, (and references cited therein) in Human Molecular Genetics, T Strachan and

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

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

25 treatment.

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

not substantially in other cell or tissue types) is employed. Such methods may



LCIS (lobular carcinoma in situ), which-means that abnormal cells are found in the 10lining of a milk
lobule. Although [XIS is not considered to be actual breast cancer at this noninvasive stage, itis 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 etfer breast during the next 25 years.
15Microcalcifications ar vfﬁ%asmall s%ecks of calcium that can't be feFlt, ut can be, geenona

mammograff VRS R HRRE A BIR CRRIRB Y SR a8 R R e area of the
breast, this egptiektieréf arbxaigplObIRBiAS, aadessribesdin. fhhhert dwlfibbélavbreast cancers found by
mammography appear as clusters of microcalcifications. The other half appear as lumps. 20Diagnosis
Our diagnostic meBredsthyay ifie Hsprkiniconfinttavsgeita @myikbohsikvthod of diagnosis of breast
cancer, including detecting of mutations in either or both of the known breast cancer genes BRCA |

and BRCAZ. Alternafivelys Qe thegiions EB%&&%QOE’I%J%@?thﬁ&%ii@&%&@%s%%@&@g of Her2

expression, for example by use of anti-Her2 antibody. 25Treatment Known treatments for breast

cancer fnay'sissiEtdoside g s dn prsTaabt issaciol ABRHGE SBRSERPCBNER ISP HHEraNigBAB M otherapy,
high-dose chemathaiairys fHRrmeRasHMIARYRNhisH Rt ANy eincdveraBysefithe treatment

methods described here 59 may be combined with any one or more of the prececéiérga known
therapies. IURRHESIIa®Y HewenspsstEcaramdtsr andngunitsrasuiaioeselsiBmsE e effective for
treatment or alleviation of cancer may be used. Nonspecific Inmunomodulating Agents 5Nonspecific

immunomodulatind BB S PSRt HHERL4REI8RK Ulate or indirectly augment the immune system.

Often, these agents target key immune system cells and cause secondary responses such as
increased productiCartiicgokin et apdgulatedimdeyieststitisceTvihe orwpetsficofthespgenesiairing agents

used ipFange! LeAEN Y GRAFIR CRISHRGIA BT (RGN SV RS ERGANt-TAZ agents

described here
replication-defective retroviral vectors. Examples of such genes include the vascular

endothelial growth factor (VEGF), vascular endothelial growth factor receptor-1 (VEGFR-
1) and VEGFR-2, which are known to be upregulated in breast cancer in a tumour-stage
dependent manner (A2). c-erbB2 oncogene is selectively upregulated in breast carcinomas
15 (A3, A6). L-plastin, a human actin-bindng protein is constitutively and abundantly
expressed in malignant epithelial cells but not in normal tissue, except for low-level
expression in mature hematopoietic cells (A4). Anti-apoptotic gene Bcl-2 has been found
to be upregulated in breast cancer cells (A5). Human breast tumours express high levels of

MUCI1 compared to normal breast tissues (A7).

20 Tissue Specific Promoters

Certain genes are expressed specifically in breast tissues. Examples of such genes
are the human oa-lactalbumin (ALA) and ovine B-lactoglobulin (BLG). The promoters of
such genes can be used to drive the expression of transgenes in adenoviral vectors in a
breast cancer cell-specific manner (A8). Gene therapy for breast carcinoma may be
25  approached by tailoring a virus with affinity to this tissue, such as the mouse mammary
tumour virus (MMTV). The glucorticoid-responsive long terminal repeats (LTR) of this
retrovirus can be used as promoter for glucocorticoid-induced the expression of a

transgene (A9).



10may be used in conjunction with any of such nonspecific inmunomodulating 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 15defenses and
cancer cells to boost, direct, or restore the body's aéﬁity to fight the disease. BRMs include interferons,
interleukins, colony-stimulating factors, monoclonal antibodies, and vaccines. The anti-TAZ agents
described here may B bl YRSnction with any of such biological response modifiers. Interferons
(IFN) 20There are three major types of interferons-interferon alpha, interferon beta, and interferon
gamma; interferonlathicibls prentppesmaosuseitiatymeskiatons cdivmsieotitraesgene expressferons can

improve theyyay, ¢ACeLRAUSRL & JONG SHSIeILR A BAATEbFANGTIEB|S,n addiion, interferons
may act dlrecEHy on ‘cancet cells y%‘io Ing their growth or prormoting their development into cells with
more normahbeiuthéorpSiinr@bintatiExampleapbtuohssinesigensiarsahieat ShasksprateimisiBphages,
boosting the j ' ' j Ui ika |
interle?ﬁins%érrreﬁggg)%ﬁé%aﬂgc%gc%ﬁﬁ#a%t%%ﬁggﬂgl%gyj %@hﬁ?erﬁﬂﬂglﬁzz@e& k%eeéﬁr %E?]?ified;
interleukin-2hgitef2rerhel desrietaldry o the themauhepasdide whgtedssinn GiEa anseaoe irbEeasiaanger

stimulates tﬁﬁtq{%tﬂeﬁﬂ@&igc‘!ﬂ'&ﬁ of AR RWReAsikrsyeh as lymphocytes, that can destroy
I-T

cancer cells. The antl-TAZ agents described here may be used in conjunction with any of such
interleukins.

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

as a lipid complex with cationic liposomes (A4, A15).
BREAST CANCER

_ According to the methods and compositions described here, TAZ is useful for
diagnosing or treating breast cancer. Where this document refers to “cancer”, this should

15  be taken to include metastatic, aggressive or invasive cancer.

There are several types of breast cancer. The most common is ductal carcinoma,
which begins in the lining of the milk ducts of the breast. Another type, lobular carcinoma,
begins in the lobules where breast milk is produced. If a malignant tumor invades nearby
tissue, it is known as infiltrating or invasive cancer. When breast cancer spreads outside

20  the breast, cancer cells often are found in the lymph nodes under the arm. Breast cancer
cells may spread beyond the breast such as to other lymph nodes, the bones, liver, or

lungs.
The recognised stages of breast cancer comprise:

Stage 0: Very early breast cancer. This type of cancer has not spread within or
25  outside the breast. It is sometimes called DCIS, LCIS, or breast cancer i» situ or non-

invasive cancer.



Colony-Stimulating Factors (CSFs) Colony-stimulating factors (CSFs) (sometimes called
hematopoietic growth 10factors) 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 increa2é the number of white blood cells, thereby
reducing the risk of infectign in patients receivin motherapy. G- 15CSF and GM-CSF can also

h
stimulate the prod &l of BEeFANSETILS A% REBS, Pgh LibHCOR SPBERE RASMBLSRISHS SRS

Erythropoietif baghibqtasdddinstinbeany inddstaateels 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. 20The anti-TAZ agents described here may be used

in conjunction withSéwge dfﬁhﬁmd_@nﬁ}cﬂfmlnwlfﬁbﬁf@h\siﬂﬂtﬁh@(ﬂmlfm&igﬁ thao ABsh,
Herceptin '%H?ﬁ%%%%%g%lﬁ%}% HB%%%?@QFF?{JQ&EQE@E%H%F iLBRIE R AL P deneXGeSS

amounts of a prote Approximately 25 percent of breast 25cancer tumors produce
excessamanayofraf rophane ppreaditartksipoginnades wnderibmuns sheeancheltlaeseibatithere may

be used in GoMBINGHARWIL: PRI IR MpRABACIA T RO dmiOr example, Herceptin, to the

individual concerned. 61 The anti-TAZ agents described here may be used in conjunction with
any of such monoclonal antibodies. Her2/Neu The HER-2/neu (erbB-2) gene product is a 185-kDA
transmembrane reSQRoII and Stage I11A: 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

10 the lymph nodes under the arm.

Stage I1IB: The presence of any of the following: the cancer has spread to tissues
near the breast (skin, chest wall, including the ribs and the muscles in the chest); the

cancer has spread to lymph nodes inside the chest wall along the breast bone.

Stage I'V: The cancer has spread to other parts of the body, most often the bones,
15 lungs, liver, or brain. Or, the tumor has spread locally to the skin and lymph nodes inside

the neck, near the collarbone.

Inflammatory Breast Cancer: Inflammatory breast cancer is a rare, but very
serious, aggressive type of breast cancer. The breast may look red and feel warm. There
may be ridges, welts, or hives on the breast; or the skin may look wrinkled. It is

20  sometimes misdiagnosed as a simple infection.

Recurrent Breast Cancer: Recurrent disease means that the cancer has come back
(recurred) after it has been treated. It may come back in the breast, in the soft tissues of the

chest (the chest wall), or in another part of the body.

Breast Cancer in situ - DCIS and LCIS

25 Many breast cancers being found are very early cancers known as breast cancer in

situ or noninvasive cancer. Most of these cancers are found by mammography. These very



5tyrosine kinase that belongs to the family of receptors for epidermal growth factor. It is described in
some detail in Reese, D. M., etal., Stem Cells, 15, 1-8 (1997) which is incorporated herein by
reference. Recently, enormous attention has been given to the importance of HER-2/neu in breast
cancer. HER-2/neu is overexpressed in 20-30% of human breast cancers and the 10increased
expression has been associated with poor prognosi§8 The discovery of this has led to the development
of HERCEPTIN, an antibody to HER-2/neu, which in tests has been found to lengthen remission time
in metastatit2HpesRl chatass MERResARY [8'ién. Risasl etk JioP dYRER S hBFRAY ERBETHR RS to the
cell nucleusinklERGEAb AbWappears to block these signals thereby apparently inhibiting proliferation of
cells mediated by HER- 152/neu in HER-2/neu positive breast cancer. Overexpression of
HER-2/neu has also been found in a portion of ovarian cancers, gastric cancers, endometrial cancers,
salivary cancers, Ja6tSddiictaberreisoprostaite caviiehsneatorthattmmmoals;edls anedaundhamlyell lung

. The gth jat [ ' -2- ' table with
HERCEP T e e e B W over.

expression diddeFRan ey érmiiviguedd Withiriges treasicbepordoherbsasbrie thasbippiinesks wdeginclude
administratig ofieRPIAdP ARG RN AIANAR Lo,IRRARNG SO BN c8Xpression of

TAZ. We therefore provide a combination of TAZ nucleic acid or TAZ polypeptide, together with an
anti-Her2 anoibedypeymalsehpngvidecs tiseantbheatiae ofvasi upanezsafapsd)an §EVSE PSFman

anti-Her2 agibady. 192206 SEPRCLIRRNS NS AN AR ARt edic kRIMATSes Herceptin. 62
SCREENING FOR ANTI-TAZ AGENTS Identifring TAZ Modulators, Agonists and Antagonists

Antagonists, in particular, small molecules may be used to specifically inhibit TAZ for use as anti-TAZ
agents. LCIS (lobular carcinoma in situ), which means that abnormal cells are found in the

10  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.

15 Microcalcifications are very small specks of calcium that can't be felt, but can be
seen on a mammogram. They are formed by rapidly dividing cells. When they are
clustered in one area of the breast, this could be an early sign of breast cancer in situ.
About half of the breast cancers found by mammography appear as clusters of

microcalcifications. The other half appear as lumps.

20 Diagnosis

Our diagnostic methods may be used in conjunction with any known method of
diagnosis of breast cancer, including detecting of mutations in either or both of the known
breast cancer genes BRCA1 and BRCA2. Alternatively, or in addition, the diagnosis may

be carried out by detection of Her2 expression, for example by use of anti-Her2 antibody.
25 Treatment
Known treatments for breast cancer may consist of any one or more of the

following: Surgery, radiation therapy, chemotherapy, high-dose chemotherapy, hormonal

therapy and immunotherapy. Accordingly, any of the treatment methods described here



5We therefore disclose TAZ antagonists and small molecule TAZ inhibitors, as well as assays for
screening for these. Antagonists of TAZ may be screened by detecting modulation, such as down
regulation, of binding or other TAZ activity. Antagonists of TAZ may also be screened by detecting
modulation of binding between TAZ and a TAZ binding protein, such as TEAD1, TEAD2, TEAD3 or
TEAD4. 10We therefore provide a compound capabﬁ% of down-regulating the expression, amount or
activity TAZ polypeptide. Such a compound may he used in the methods and compositions described

here for tredBMY W SorabEIs Y HLARE PIS QHERE §F he KLeessling known A& th 1" sed to

assess the bidinanmetsoraliomoiRsuiSasiatbsaprdigacda io Hoefxampforeallameei-dree
preparations ch,emicalilibraries, and nattgal 15product mixtures. These substrates and ligands may be
[

natural subdVSYALIGAP GRS BPHE M58%tructural or functional mimetics. See Coligan et al., Current

Protocols in Immuré%loé%/é’?)ﬁ%%%a&gﬁ%lg.f%germore, screens may be conducted to identify
factors which influérice expression o T in %artlcular in breast cells. In general, the assays for

agonists and antagonists rely on determining the effect of 20candidate molecules on one or more

activities of TAZ. ANoaseesifisdinmyapreodulinggeeats arqisrbsiangss thatstinedate ardadiRfake molecule,
and optionallyo i the RDRRRMOLT R HAOMER IR0 He 1l KRG RIRSGNCE,/Sleth TAIGGHIE known to

inhibit or activate a TAZ activity."Assays or modulators of activity of TAZ may be detected by detecting
binding of TRESHReFaPRRARETCSPRmyCSBth 48 Moraasad maadysiienathcHkinge8ds TAZ binding 25

proteins inclygg hEABRLITHEARS ddréiiesi A8 thifMehoASRarH RYbhE Sk ancicarmesriater of TAZ
activity such as a TAZ antagonist may be conducted by providing TAZ and a TEAD polélpeptide and

detecting theb gty erlaeierhustind RO andlcvamisglenthn tatis] 4 £ asamn s rahsd e emolecules
of intergst agea{nsestiadini otRjiHE CHWEAny &3 akplsbhspisdife igiudshiodalatiipdidaiesthe binding
between TAZ and a TEAD polypeptide. We have demonstrated that expression of TAZ is
increased in breasBribgrRaLREsyGaROMbAgYrcONtrol of TAZ expression may be employed to treat
breast cancer and other 5cancers. Therefore, it is desirous to find compounds and drugs which

stimulate the expreggion, andlrICEbAE] Afid Anebinthide BRILH G iuReionadbis-pialely- In

general, agonists and antagonists are employed for therapeutic and prophylactic purposes for any
known canderthia lpberiaierr fasrasssinceanser. treatment. These substances are often called biological

response modifiers (BRMs). They alter the interaction between the body's immune

15  defenses and cancer cells to boost, direct, or restore the body's ability to fight the disease.
BRMs include interferons, interleukins, colony-stimulating factors, monoclonal
antibodies, and vaccines. The anti-TAZ agents described here may be used in conjunction

with any of such biological response modifiers.

Interferons (IFN)

20 There are three major types of interferons—interferon alpha, interferon beta, and

interferon gamma; interferon alpha is the type most widely used in cancer treatment.

Interferons can improve the way a cancer patient's immune system acts against
cancer cells. In addition, interferons may act directly on cancer cells by slowing their
growth or prombting their development into cells with more normal behavior. Some

25  interferons may also stimulate NK cells, T cells, and macrophages, boosting the immune

system's anticancer function.

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

interferons.



By "down-regulation” we include any negative effect on the behaviour being 10studied; this may be
total or partial. Thus, where binding is being detected, candidate antagonists are capable of reducing,
ameliorating, or abolishing the binding between two entities. The down-regulation of binding (or any
other activity) achieved by the candidate molecule may be at least 10%, such as at least 20%, at least
30%, at least 40%, at least 50%, at least 60%, at le§9¢ 70%, at least 80%, at least 90% or more
compared to binding 15(or which ever activity) in the absence of the candidate molecule. Thus, a
candidate molecul@&iteieséfidse as an antagonist is one which is capable of reducing by 10% more
the binding or other activity. The term "compound" refers to a chemical compound (naturally
occurring or synthéslee}esfaninss rtdploldgisarenatolinosabateo¢eu natubicindhe, bardyeManpn-peptide,

20 or organigmplacilel.of BL.EXag AR ABIPagieaBRRHAIR LIE AR BaGHRHERIRNS, fundi. of
animal (parficUlarly mammanany Cells of tissues, or even an inorganic element or molecule. The
compound widelystudiadtibodycer tre@Ermntplés-dFpoidatial thagrguviiseadaqtvityrefimern xntibodies,

small moleqes, ANcIA0OR A0 AL AMRLOBHESaInBAINANEGRS A purine analogues,

oligonucleotides 250r proteins w closely related to a binding partner of TAZ, e.g., a fragment of
the binding partner, or small molecules which bind to the TAZ polypeptide but do not elicit a response,

so that the activity pidhatpaixrepiigrsiadterateeteaiay 64 HetEmniogjltitsion witharnyakyiels
necessary for such screening to be conducted may be packaged into a screening kit. Such a

screening kiptertsalspfor identifying agonists, antagonists, ligands, 5receptors, substrates, enzymes,
etc. for TAZ polypepti es g1.co ;ou stwhiggﬁegrease or enhance the production of TAZ. The
screening kit may 8rﬁﬁ¥isef’fé‘{g N 5é1§lsp P ide ; (b) a recombinant cell expressing a TAZ
polypeptide; (c) an antibody to TAZ polypeptide; or (d) a TAZ binding protein such as TEAD1, TEAD2,
TEAD3 or TEAD4 Crenycstanilagingtfasigre aiiss ésamptisgs walled ansiprpigtisngip ¥8mprise any one

or 10 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-
15  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.

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

colony-stimulating factors.

Monoclonal Antibodies (MOABs)

Herceptin is used to treat metastatic breast cancer in patients with tumors that
produce excess amounts of a protein called HER-2. (Approximately 25 percent of breast
25  cancer tumors produce excess amounts of HER-2). In particular embodiments, the
methods of treatment described here may be used in combination with administration of

anti-Her2 antibody, for example, Herceptin, to the individual concerned.



10more of the components needed for screening, as described below. The screening kit may
optionally comprise instructions for use. 3 Screening kits may also be provided which are capable
of detecting TAZ expression at the nucleic acid level. Such kits may comprise a primer for amplification
of TAZ, or a pair of primers for amplification. The primer or primers may be chosen from 15any
suitable sequence, for example a portion of the TAZ6éequence. Methods of identifying primer
sequences are well known in the art, and the skilled person will be ahle to, design such primers with

ease. The kits may' BSHPHI& 4 ABRMIAeRSH 5D Bersdranbe dsed de s uACgas B X P ocument.

The kits mayhgieR I8RAARIBogRRAIPriSe instructions for use. Rational Design 20Rational design of
candidate compounds likely to be able to interact with TAZ may be based upon structural studies of
the molecular shagés-piad AZ polypeptide. For example, we have established that residues 52
and 53 of TAZ are involved in binding between TAZ and TEAD polypeptides. The Examples show that

Puarts of TAZ ot pHORIEX YIRS @AY SR brddnctls B IR Ui HIBFARO reedpisen TAZ and

25TEAD polypeptides, upt the nuclearlocalisation of TAZ and disrupt the oncongenic potential of

TAZ. 65 tyresdoediingsy, theslbelorses dothpriamiyied reeeplerceouepidermaak gsonéinggsessitidhs 52 and 53
may be usegeas QA 8ldimacibdly psuh asapygzm@am%b?-bi@w) hatwgred TAZ and
u

TEAD polypeptides, e.g, by competitive binding. Such molecules may include a peptide comprising
position 52 WS&QF@MW%W%?AZ‘?-SFUrthermore, a peptide from a TAZ binding region of a
TEAD (including TEAD1, TEAD2, TEAD3 or TEAD4) may be designed and tested for modulation of

TAZ-TEAD bindin activg%/. A fur heg. melé;jm%foi1 de&errpiqi}régl r\{lvhic ) rﬁi:'%esfj _51/; r\l/v{}r}nspecific
other proteins is a PR§Elcal SPRILRaHS BeteHRh fff’one,ee.él., %- 8y crysl%ﬂ ograpﬂy or two-diménsional
NMR 10teclbrégsteancer. HER-2/neu is overexpressed in 20-30% of human breast cancers and the

10  increased expression has been associated with poor prognosis. The discovery of this has
led to the development of HERCEPTIN, an antibody to HER-2/neu, which in tests has
been found to lengthen remission time in metastatic breast cancer. HER-2/neu is a cell-
surface receptor that transmits growth signals to the cell nucleus. HERCEPTIN appears to
block these signals thereby apparently inhibiting proliferation of cells mediated by HER-

15  2/neu in HER-2/neu 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.

20 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 or expression of TAZ. We therefore provide a combination of TAZ
nucleic acid or TAZ polypeptide, together with an anti-Her2 antibody. We also provide a

25  combination of an anti-TAZ antibody together with an anti-Her2 antibody. In some

embodiments, the anti-Her2 antibody comprises Herceptin.



These will provide guidance as to which amino acid residues form molecular contact regions. For a
detailed description of protein structural determination, see, e.g., Blundell and Johnson (1976) Protein
Crystallography, Academic Press, New York. Polypeptide Binding Assays 15Modulators and
antagonists of TAZ activity or expression may be identified by any means known in the art. In their
simplest form, the assays may simply comprise the @%eps of mixing a candidate compound with a

solution containing a TAZ polypeptide to form a mixture, measuring activity of TAZ polypeptide in the
mixture, ang%m:gﬂﬁﬁdr ﬂ%&%?hﬁﬁ%{é‘:§6ﬁﬂxture to a standard. Furthermore, molecules may be
identified by their bindin lIo -gr%é?"%n assay which detﬁ]%s blndln% between TAZ and the putative

sa&y foriden

molecule. One typ dS?t alf%SSu A a?tgfﬁocf'f% a TAZ polypeptide described here

involves contacting the TAZ polypeptide, which is immobilised on a solid 25support, with a
non-immobilised cAmtpganistu iR paTteursismal ime wtdes snanbrarstd terreeitediHaMAZ By peptide
of interest agd candidate pubst _bind to each other. 66 Alternatively, the candidate substance may
be immobilised and the TAZ polypeptide as set out in this document non-immobilised. The binding
of the substance to the TAZ polypeptide can be transient, reversible or permanent. The substance
may bisd to the polypehtidéore idiseIkst TAZeandaginistscnd sbikibmihecld Valddrbitordjag tebontrol

polypeptides (%. ., pplypeptides known to not be invol ip cancer growth qr progression). The Kd

value of the®3§ g‘}ggg%}/gﬁa%/eﬁg f(())rl(é‘¥ Fesgs'g?etlargﬂ%sﬁ(?\f/efug o?)bclbned%lrge geggb trc(qﬁ%(gf%eptides, such

as a Kd valusod0Rtiold sesh as doa dpDlafain, lelhitiding thaofoertindreg tivitheAouagwiipolypeptide.
TAZ may also be screened by detecting modulation of binding between TAZ and a TAZ

binding protein, such as TEADI, TEAD2, TEAD3 or TEADA4.

10 We therefore provide a compound capable of down-regulating the expression,
amount or activity TAZ polypeptide. Such a compound may be used in the methods and

compositions described here for treating or preventing cancer, particularly breast cancer.

TAZ may therefore be used to assess the binding of small molecule substrates and
ligands in, for example, cells, cell-free preparations, chemical libraries, and natural
15 product mixtures. These substrates and ligands may be natural substrates and ligands or
may bé structural or functional mimetics. See Coligan et al., Current Protocols in
Immunology 1(2):Chapter 5 (1991). Furthermore, screens may be conducted to identify

factors which influence the expression of TAZ, in particular in breast cells.

In general, the assays for agonists and antagonists rely on determining the effect of

20  candidate molecules on one or more activities of TAZ. An assay may involve assaying
TAZ activity in the presence of a candidate molecule, and optionally in the absence of the
candidate molecule, or in the presence of a molecule known to inhibit or activate a TAZ
activity. Assays or modulators of activity of TAZ may be detected by detecting binding of
TAZ with another entity, such as a TAZ binding protein. Examples of TAZ binding

25  proteins include TEADI1, TEAD2, TEAD3 and TEAD4. Accordingly, a screen for a
modulator of TAZ activity such as a TAZ antagonist may be conducted by providing'TAZ
and a TEAD polypeptide and detecting the binding between them, in the presence and

absence of a candidate molecule. Molecules of interest are those that interrupt, diminish,



In an example assay method, the TAZ polypeptide may be immobilised on beads 10 such as agarose
beads. Typically this may be achieved by expressing the TAZ polypeptide as a GST-fusion protein in
bacteria, yeast or higher eukaryotic cell lines and purifying the GST-TAZ fusion protein from crude cell
extracts using glutathione-agarose beads (Smith and Johnson, 1988; Gene 67(10):31-40). As a
control, binding of the candidate substance, which iShot a GST-fusion protein, to an immobilised

polypeptide be determined in 15the ahsence oft Z polyp e&%é ing of the candidate
substance téttﬂ]ishnﬂ‘ﬁ%ﬂfﬁdw W&K/ﬂé‘ﬁﬁf&% s & "S 8@(8?[’[1%2 apflia f assay is known in
the art as a gphbéititown assay. Again, the candidate substance may be immobilised and the TAZ
polypeptide non-immobilised. It is also possible to perform this type of assay using different

affinity purification 20systems for immobilising one of the components, for example Ni-NTA agarose
and histidine-tagged cbavpckaremstratedBhadienprsbsinn pb Y pdptidacrsases datdsicangpsegHee may be

determined Q&&g@&ygggﬁ%ﬁ%w% '&%b %@5&5@9@&@5&% eaqeunakilRAe:

component may for exa oactive label, an epitope tag or an enzyme-

25antibbdy eamjersatherafasenitivalgsitong ngmyo@@gemésmwe@nwﬁ ivirlngiByitase detection
techniques. £or. &é%@ﬁlﬁy&?%ﬁﬁ?}'%@ ﬂ&t%f«‘&ﬁi}#@ax\/l%ﬁﬁsrmbmﬁe’n%ﬂ%#iﬁlpb}mrﬂbﬁﬂ with an

antibody that detects the non-immobilised component. EL1SA techniques may also be used. 67
Candidate sEdnstah@goRistsiricpeaniRie ats smakives e thearmiss arshPropbYlagles MWBISTS such as

from 1 to 10 upolmiwi LhfcERIR gﬁﬁ@ﬂmd!ﬁéam%| concentration used is typically from 100 to
500 ttg/ml, such as from 200 to 300 t1g/ml Modulators and antagonists of TAZ may also be identified

by detecting 5modulation of binding between TAZ and any molecule to which this polypeptide binds, or
modulation of any Betidbywenrepedaténiiaverinshade himndirgaiviedéiseo it Besad s deyseA cell based

assay fﬁay stutP eYi tel?ltstr)rllrelgllgg toliaq & Sgrltqa?lteﬁ?]gn Qv%%?éj b\{\mierqg H being detected, candidate
antagonists are capable of reducing, ameliorating, or abolishing the binding between two
entities. The down-regulation of binding (or any other activity) achieved by the candidate
molecule may be at least 10%, such as at least 20%, at least 30%, at least 40%, at least
50%, at least 60%, at least 70%, at least 80%, at least 90% or more compared to binding
15 (or which ever activity) in the absence of the candidate molecule. Thus, a candidate
molecule suitable for use as an antagonist is one which is capable of reducing by 10%

more the binding or other activity.

The term “compound” refers to a chemical compound (naturally occurring or
synthesised), such as a biological macromolecule (e.g., nucleic acid, protein, non-peptide,
20  or organic molecule), or an extract made from biological materials such as bacteria, plants,
fungi, or animal (particularly mammalian) cells or tissues, or even an inorganic element or

molecule. The compound may be an antibody.

Examples of potential antagonists of TAZ include antibodies, small molecules,
nucleotides and their analogues, including purines and purine analogues, oligonucleotides
25  or proteins which are closely related to a binding partner of TAZ, e.g., a fragment of the
binding partner, or small molecules which bind to the TAZ polypeptide but do not elicit a
response, so that the activity of the polypeptide is prevented, etc.



adherence to the cells bearing the TAZ polypeptide is detected by means of a label directly 10or
indirectly associated with the candidate compound or in an assay involving competition with a labeled
competitor. Further, these assays may test whether the candidate compound results in a signal
generated by binding to the TAZ polypeptide, using detection systems appropriate to the cells bearing
the polypeptides at their surfaces. Inhibitors of activ fion are generally 15assayed in the presence of a
known agonist and the effect on activation by the agonist by the presence of the candidate compound
is observed.Such §%ri§?1'ﬁf’géﬂfd include nuclear localisation, which may be assayed as described in
the Examples. Another signal which may be detected is oncogenic activity, which may be assayed by
a soft agar assay, dbaiwseteiirdsinipctissalxtanpieh soGanivhtr beswrstiesedanar hnpackagsdings utilises
eukaryotic Qarﬁlfrggml;gﬂﬁ'host cells which are stably transformed with recombinant DNA molecules
expressing a library of compounds. Such cells, either in viable or fixed form, can be used for standard
binding-partner assays. See also Farce et aL (1989) Science 246:243-247; and Owicki et aL (1990)

Proc. Nat'l Acad. SBiich ®AcéifthDkidi3lube e ideatifiia sapsiive, antigonist) ieieds, 25cellular
responses. Competitive assays are particularly useful, where the cells expressing the library of
compoands S EPERSt LRI U n ELBARSE ith ! M@&ﬁﬁﬂﬁ%ﬁ‘? I?ﬁSWHp[?)uBfi(?pd“f%'é'#ﬁf‘i?Sﬁ/peptide,
such as "25bastikaity. the pradesticaoioia Sudhasceeeningidixtemap oupapting Wios& A8 binding affinity to
the binding compositjon js being measured. The baund free labelled binding partners for the TAZ
polypeptidepaﬂjé;I gﬁ%tr@geb@rﬁfgagfgl%lgg%ts%e(fh‘éxaéeﬁrsé'ég&%%1 iRy W%'geﬁ’l&t%}n%noﬁteﬂé és‘érﬁpfg\ ound is
inversely prepypigpialetoot(d)amoun biridatpepedeamnsinddys AIRANDY (0 BEADPAT oD eplithkA BAny one of
numerous tTelﬁ]hni%ue .can.be used to sseepgl[ﬁe bound from free b{ndin%]gartners to assess the degree
o

of binding. Ry B%rs}%lﬁ'ts%?%mﬁr{yplc Plrvove T SFOCE me AP ESon fo fiters followed

y vé'a procedure s
by washing nasthedidre i pipstienfoileadad foy svesinimg, os destirihed ditowo Tinesceemegiotames. The
assays mayoiqvolv ex r%sirrl.l%?l c&g&i%%geﬁr)ncl)ll%cule to a cell, such as a breast 10cell, and assaying
expression P ?D@ Ay suitabie means. Molécules which down-

5

Screening kits may also be provided which are capable of detecting TAZ
expression at the nucleic acid level. Such kits may comprise a primer for amplification of
TAZ, or a pair of primers for amplification. The primer or primers may be chosen from

15  any suitable sequence, for example a portion of the TAZ sequence. Methods of identifying
primer sequences are well known in the art, and the skilled person will be able to design
such primers with ease. The kits may comprise a nucleic acid probe for TAZ expression,

as described in this document. The kits may also optionally comprise instructions for use.

Rational Design

20 Rational design of candidate compounds likely to be able to interact with TAZ
may be based upon structural studies of the molecular shapes of a TAZ polypeptide.

For example, we have established that residues 52 and 53 of TAZ are involved in
binding between TAZ and TEAD polypeptides. The Examples show that mutants of TAZ
at either of these positions (e.g., F52A, F53A) disrupt the binding between TAZ and |

25  TEAD polypeptides, disrupt the nuclear localisation of TAZ and disrupt the oncongenic
potential of TAZ.



regulate the expression of TAZ in such assays may be optionally chosen for further study, and used as
drugs to down-regulate TAZ expression. Such drugs may be usefully employed to treat or prevent
breast cancer. cDNA encoding TAZ protein and antibodies to the proteins may also be used to 15
configure assays for detecting the effect of added compounds on the production of TAZ mRNA and
protein in cells. For example, an ELISA may be con8tructed for measuring secreted or cell associated

levels of TAZ polypeptide using monoclonal and, polyclonal antibodies by standard methods known in
the art, and this cafY458" H@yﬂwﬁ WeRs %ﬁ ?ﬁ%Vﬂﬁ’?iBﬁ%ngﬁzfﬁ?é’é' Hl,gﬁlpgdtb%%o%u of TAZ

protein (alsamhigmaniBe asuatamShganistofERE clively) fsaoh asibabhodidnipgldie diadiisgor tissues.
Standard methods for conducting screening assays are well undeystqod in the art, Activity Assays
Assays to dB‘fE‘EF"rHﬁdﬁ%@ﬁo&%ﬁt%@ﬁ@gﬁﬁiS%I)Pi‘/n%rf\],%eﬂgf&%ﬂg'%%H aﬁi'(])"r? s lé}ﬁf/ é&ﬁvity of
TAZ, in the pidaenageptitionathprixisghaysioh 2i@opritiohrd dalbéthro2Faf Zctivity in the absence, of a
candidate molecule. The activity that may be detected can comprise any TAZ-dependent activity,

such as binding activity. TAZ is known to bind to SLC9A3R2 via the PDZ motif at the plasma
membréne, and biftithemeeiaie opmtide foa CHAZRIndiRg nseiar e4pe B\ éngladipg WRASY in the art,

for exampler&5i, DO ASFEXD A S, be%é%ﬂ@d%ﬁ?éﬁe%%@%mém%@iﬁﬁeﬁ.@eﬂﬁl? other
radiolabelled. Binding of TAZ to SLC9A3R2 may then be detected by assaying captured radioactivity

on exposur®Bfing2¢dvey COA3R2. Similarly, TAZ is known to bind to YWHAZ in vivo and in vitro
through the 5phosphoserine-binding motif RSHSSP. Accordingly, detection of binding of TAZ to

YWHAZ may be detected through.means known in.the art, such as the techpiques described above,
and modulation of SUSFCASRENGETR) SeXURME I e oy R sPec s R PR 1Az i
shown to biaghgsidadd-ynlypeetidanninicnoing, K= trybta Adpaphy A 8vbodandnEibAdd NMRerefore,

bindin%betvtveeﬁn.TAZ and TEAD polypeptides may be detected by means known in the art, such as

the techniquecs 0&8&ived in this document, and modulation of such binding may be assayed to detect

modulators or antagonists of TAZ. Assays which detect specific biological activities of TAZ may

ﬂ)so be used. The ARy PIcRINBURMACORIRFIRLR SANYARIE AAIRRYIFotfrndR A Orm of a
rar
lorary) contact regions. For a detailed description of protein structural determination, see, e.g.,

Blundell and Johnson (1976) Protein Crystallography, Academic Press, New York.

Polypeptide Binding Assays

15 Modulators and antagonists of TAZ activity or expression may be identified by

any means known in the art.

In their simplest form, the assays may simply comprise the steps of mixing a
candidate compound with a solution containing a TAZ polypeptide to form a mixture,
measuring activity of TAZ polypeptide in the mixture, and comparing the activity of the

20  mixture to a standard.

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

“which detects binding between TAZ and the putative molecule.

One type of assay for identifying substances that bind to a TAZ polypeptide
described here involves contacting the TAZ polypeptide, which is immobilised on a solid
25  support, with a non-immobilised candidate substance determining whether and/or to what

extent the TAZ polypeptide of interest and candidate substance bind to each other.



15with TAZ whether in the form of a polypeptide, a nucleic acid encoding the polypeptide, or a cell,
organelle, extract, or other material comprising such, with a candidate modulator. The relevant activity
of TAZ (as described below) may be detected, to establish whether the presence of the candidate
modulator has any effect. Alternatively, or in additior% assaying of the binding between TAZ and 14-3-3
as 20 described by Kanai (2000) may be used to de gct modulators of TAZ. Hong et al. (2005)

describes agsays that detect TAZ-depepdent co-activation of RUNX2-de ent gene franscription.
Murakami e%i .wgsydé%%%@fd[%fnssuaéfﬁ;bcﬁonﬂ% fi‘*é%’ﬁg"ﬂi‘*ﬁ.\la?ﬁetﬂgﬁfé%PS } &t Eéjtg %§/ Kanai
(2000), Hong tehuali (2hdS) auMenakanmiretrabil 8d5) may be performed in the presence or absence of a
candidate modulator and the 25appropriate activity detected to detect modulation of TAZ activity and

hence identification of a candidate modulator and/or antagonist of TAZ. 70 Promoter binding

assays to detect cahgiGndingiihesvbsimentpithg thebhardyrepbiderrrn s AssiRib T oYEXBIe SEion of
TAZ may alsgrhie Hspdr felniidatesnegUiatars MY drenpadenoRRT foa lathenriielys Riveplated for

use. Details of such screening procedures are well known in the art, and are for example described in,

Handbdok dhawthy Kstaahipdosinding by RamIeAbmsAtisies (€da Polpspiidst e iin AAHRS (2001,

New York, N¥olNadoal arkkesr BN OpRidtéstiehy-Phe Kd ThRSEIRRONMIRRMRGHS ARSSHRA here may
employ in vivo assays, although they may be configured for in vitro use. In vivo assapés gkejnerally

involve expdshihandbr Kshyhsidegr Prodingdoccental oy prplidesisurh as ailtd X2 is exposed

to the 10cangligiate Ralecoieronplian i thigRsRaANGe e ilkohaonRepisdsuch as crude or
semi-purified cell extract, or purified proteins. Where in vitro assays are conducted, these

In an example assay method, the TAZ polypeptide may be immobilised on beads
10 such as agarose beads. Typically this may be achieved by expressing the TAZ polypeptide
| as a GST-fusion protein in bacteria, yeast or higher eukaryotic cell lines and purifying the
GST-TAZ fusion protein from crude cell extracts using glutathione-agarose beads (Smith
and Johnson, 1988; Gene 67(10):31-40). As a control, binding of the candidate substance,
which is not a GST-fusion protein, to an immobilised polypeptide may be determined in
15  the absence of the TAZ polypeptide. The binding of the candidate substance to the
immobilised TAZ polypeptide may then be determined. This type of assay is known in the
art as a GST pulldown assay. Again, the candidate substance may be immobilised and the

TAZ polypeptide non-immobilised.

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

histidine-tagged components.

Binding of the polypeptide to the candidate substance may be determined by a
variety of methods well-known in the art. For example, the non-immobilised component
may be labeled (with for example, a radioactive label, an epitope tag or an enzyme-

25  antibody conjugate). Alternatively, binding may be determined by immunological
detection techniques. For example, the reaction mixture can be Western blotted and the
blot probed with an antibody that detects the non-immobilised component. ELISA

techniques may also be used.



may employ arrays of candidate molecules (for example, an arrayed library). In vivo assays may be
employed. Therefore, the TAZ polypeptide may be comprised in a cell, such as heterologously. Such a
cell may be a transgenic cell, which has been engineered to 15express TAZ as described above.
Where an extract is employed, it may comprise a cytoplasmic extract or a nuclear extract, methods of
preparation of which are well known in the art. 1PWill be appreciated that any component of a cell

comprising TAZ may be employed, such as an grganelle. One embodiment utilises a cytaplasmic or

nuclear 20preparatiBR4dae %@ﬁﬁ?@ﬁﬁrﬁ%’gﬂcﬁﬁ&é}}sedﬂ& %ifﬁﬁgggtﬁaﬂ%na%%gadb}ég. e nuclear

preparationfhry/ SO eRisesdrshDl BAIHmmNictheaydef patibediblskel forad edticpatrateabilised, by

detergent treatment, for exampl s, In a specific.emhodim an ay format may include
Rt 100 {§¢‘sg£? B %(?)te#?t B

the followingSst S RIS B SRl Vsl ish AR Tam 5198 1 8r%gc'é]|Sexpressing TAZ

25polypeptide in each well; individual candidate molecules, or pools of candidate molecules, derived

for example from %%& a/tbpg%}{ @g%%%gﬁ%ﬁdp%w@mﬂﬁg%éﬂgﬂgﬁpg&ée‘[{ﬁé activity measured.

Where pools are used, these may vided in to Turther pools and tésted in the same manner.
TAZ addivitymfstubstam oebinditig detetadty Tk Zznd ang onighgouls| teovhislv eis palzpenyidedinds@ibed

elsewhere iglga'@%ﬁgﬁgqgg& Q%%W&P&qééﬁ}’:ﬁ%n Sucﬂggggggigg%gggg'addition to the assay

methods descri ove,'subtractive” procedures may also be used to identify modulators or
antagonists of TA%elﬁ%g%Qa?gsubtractive" procedures, a plurality of molecules is provided, which
comprises one or more candidaté molecules capable of functioning as a modulator (e.g., cell extract,

nuclear extract, library f&énfg‘(?) ecules, etczér?ﬂ[lgéone ar morefcom%%n E]ts IS remgg%v%egg leted or
subtracted from th §fil PSRl dnaYCEmA st BIRding &F & AR CRIPRINS AL for activity, by
exposure tcadheethcemontisiog 19 B finigahechaio pelypieidof} detdvet bpeded8Thudatet dixectiple, an
'immupodepletion’ assay may be conducted to,identify such modulators as follows. A cytoplasmic or
nuclezi1 extlsgc'[r#?gi?%%Pgﬁthgng;%gecce I%geecftraf’&ur?”lay?rﬁg %I(Iagfg?gdnc}’royyal\g gr?g}g%ﬂﬁ)opemove

putative moditlatokshededthoaspbtituse of immunodepletion with appropriate antibodies. If the extract is
depleted of a modulator, it will lose the ability to affect TAZ function or activity or expression. A series

of 15subtractions and/or depletions may be required to identify the modulators or antagonists.
Further, these assays may test whether the candidate compound results in a signal

generated by binding to the TAZ polypeptide, using detection systems appropriate to the
cells bearing the polypeptides at their surfaces. Inhibitors of activation are generally

15  assayed in the presence of a known agonist and the effect on activation by the agonist by
the presence of the candidate compound is observed.Such a signal could include nuclear
localisation, which may be assayed as described in the Examples. Another signal which
may be detected is oncogenic activity, which may be assayed by a soft agar assay, as

described in the Examples.

20 Another method of screening compounds utilises eukaryotic or prokaryotic host
cells which are stably transformed with recombinant DNA molecules expressing a library
of compounds. Such cells, either in viable or fixed form, can be used for standard binding-
partner assays. See also Parce et al. (1989) Science 246:243-247; and Owicki et al. (1990)
Proc. Nat’l Acad. Sci. USA 87;4007-4011, which describe sensitive methods to detect

25  cellular responses.

Competitive assays are particularly useful, where the cells expressing the library of
compounds are contacted or incubated with a labelled antibody known to bind to a TAZ

polypeptide, such as '%]-antibody, and a test sample such as a candidate compound whose



It will also be appreciated that the above "depletion” or "subtraction” assay may be used as a
preliminary step to identify putative modulatory factors for further screening. Furthermore, or
alternatively, the "depletion” or "subtraction” assay may be used to confirm the modulatory activity of a
molecule identified by other means (for example, aegg;'positive" screen as described elsewhere in this
document) as a putative modulator. Candidate molecules subjected to the assay and which are found

to be of interest. may be isolated ang further studied. Methods of isplation of molecules of interest will
depend on HiRdss f%l@c{&\é@ PSRRI OE S fﬁga‘?b’mﬁgo?ﬁée??)or'é? g

Ahow ﬁ?any candidate
molecules 3sbdiRiNpitRbRDakAy furelié A 2vpsiirptdeadiaht hencephitreid toeisg Rfalldvgee: etc. The

candidate maqlecules be pravided in the form of a library.,In one embadiment, more than one
candidate rﬂgké'gal'ggm'is te??etasgﬁ?{ﬁﬁlﬁw %uunsﬁy'.s X ﬁBrr%erl?/ Bfocpaorﬁ'a%]é?ceu;% e%rﬁ]féuslﬁn%)g? be

generated, fatsetdraplidodsbiadingale cdd Wi gylypeptdpolypeptide library, a nucleic acid library, a
library of compounds (such as a combinatorial library), a library of antisense molecules such as
antisense DNA or antisense RNA, an antibody library etc, by means known in the art. Such libraries

are suifable for hightth eaggHRRIRISRAGNIHRS e Pensesbinserarrichernd SppefseRiading
individual 5ﬂzﬁﬁebse[r§aeéématﬂ@r@égpe@rﬁ# iamLiie thraaeibRarmiscaIf iaYdRehnology may

be employed for this purpose. The cells may be spatially separated, for example, in wells of a

microtitre pRresedurgsush ansbasearte lsisdolaned br %?h@&ééh‘?ﬁiﬁ?é‘ﬂ? tig felleiRfolecule”, we

refer to a MEIeCHIRnE Q& CRAIREEIALNVEIAhE BeRynigBRmEban about S0 kDa. In 10 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 molecTile lissayiesiapiay clvateipgsigpectididatemmallepestidesc ¢t sxdmaplkebraptides of 20

amino, acids gr fewer, for.example,.15, amino acids, simple unds..gtc, 15Alternatively or
in add]iﬁon, %echb%'véiﬁ%sta raf i) afreﬁ,‘é‘lzg\)g %Cs}égr%sgé i) )fusrlfh%g%é?gﬁ%é ov(\)/li,gr%%ﬁ/sl:@iégct}ggﬁvé]d for
modulators regalataginistsredsioh O Adsays sociTdsZagstivay 3 optesalilyethessovior fithgictudy,

and used as drugs to down-regulate TAZ expression. Such drugs may be usefully

employed to treat or prevent breast cancer.

cDNA encoding TAZ protein and antibodies to the proteins may also be used to
15  configure assays for detecting the effect of added compounds on the production of TAZ
mRNA and protein in cells. For example, an ELISA may be constructed for measuring
secreted or cell associated levels of TAZ polypeptide using monoclonal and polyclonal
antibodies by standard methods known in the art, and this can be used to discover agents
which may inhibit or enhance the production of TAZ protein (also called antagonist or
20  agonist, respectively) from suitably manipulated cells or tissues. Standard methods for

conducting screening assays are well understood in the art.

Activity Assays

Assays to detect modulators or antagonists typically involve detecting modulation
of any activity of TAZ, in the presence, optionally together with detection of modulation

25  of activity in the absence, of a candidate molecule.

The activity that may be detected can comprise any TAZ-dependent activity, such
as binding activity. TAZ is known to bind to SLC9A3R2 via the PDZ motif at the plasma
membrane, and binding activity of TAZ to SLC9A3R2 may be assayed by means known



Libraries of candidate molecules, such as libraries of polypeptides or nucleic acids, 20 may be
employed in the screens for TAZ antagonists and inhibitors described here. Such libraries are exposed
to TAZ protein, and their effect, if any, on the activity of the protein determined. Selection
protocols for isolating desired members of large libraries are known in the art, as typified by phage
display techniques. Such systems, in which diverse6|§eptide 25sequences are displayed on the surface
of filamentous bacteriophage iScott and Smith (1990 supra), have praven useful for creating libraries
of antibody H4BAAHE TR enﬁé@dﬂﬂ@%‘é’&féﬁ’é@s% %&lﬁ@‘{%mgﬁ#éﬂ?‘y ffo selection and
amplificatiofph seEsHirandtthe dyhkpgimonbalhat. BhidiatarUEAGISHCTAS R elagtilendrguences

encoding the VH and VL regions are linked to gene fragments which encqd r signals that direct
73 them to 5% ‘sa é@?ﬁﬂ?’%&aeog’f'ﬁf 10%@3@8’}5%8&5[‘”8? s %ﬁ?&%@%%% agments are

displayed on the surface of the bacteriophage, typically as fusions to bacteriophage coat proteins (e.qg.,

pil or pVLID. Alteragiely aPADIUXARANEBMAIS onlaN2d Pty apibi, AR IR A @GS capsids

(phagebodies). An advantage of phage-based display 5systems is that, because they are biological
system$, sethosphiosioring pirdingemotia Rk BH SSRpHrsardiigly Boterdoned trdpieeleldbhigining the
selected libkagymembey i arialak RIS HHERRRIRE. SIS HE i sottlesagHgace that encodes

the polypeptide library member is contained on a phage or phagemid vector, sequencing, expression
and subsecirsatibehabevmanpmadelationabsvenbindingmarbsressamd derdsiectoredulatis Rliction of

bacteriophazggagggggd(yfqi%ay libraries and lambda phage expression libraries are well known in the
art (McCafferty et at (1990) supra; Kang etal. (1991) Proc. Natl. Acad. Sci. U.S.A., 88: 4363; Clackson
et at (1991) Nature, 352: 624; Lowman etal. (1991) Biochemistry, 30: 10832; Burton et al. (1991) Proc.
Natl Acad. Sci U.STAZ &8sHdwB3és blad ge mEeddnpetyaleffiaesl imcliclaig AEND RAFEAT3L,ITBABS, Chang

et(1991) J. Im , 147: 3610; Breitling et al. ) Gene,, 104: 147 Marks etal. 91) supra;
Barbal etal??ig@%géﬁpﬁ. AR é"gﬁ'bgg?ﬁh‘tVSF 'éi-@g%ﬁnpfn?nﬁérﬁ .,0 kfeggﬂﬁmar?@%%%%é 2, J. Biol.
Chem., 26 byl fife@ils kesmer iatthe (030 Saiehe echbBjuLS d8sdribedpardisdibanmenhyandference). Such
techniques may be. modified if necessary for the expression generally of ide l jes. 200ne
particularly Q&AE%&%B?@”%&#B%%}%% t?geaﬁsﬁ‘?'g %%Oe%?%cctﬂ%ogﬁ%%ji8?%%(%%%&?% ?‘«kbg%eet al. (1988)
Science 242: 423-6, Huston et at, 1988, Proc. Natl. Acad. Sci U.S.A., 85: 5879-5883; Chaudhary etal.

(1990) Proc. Natl. AGads Sfiibh Scbee@hed IR dRERMrGalirg s L8l A LIS 0 sy BEAdeigiRoN etal
(1991) supra; Marks etal. (1991) supra; Chiswell et al. (1992) Trends Biotech., 10: 80; Marks et al.

(1992) supressavaimicaty srvpluaicaaindise ssandidairiaipeple e ol HicfersohadPsxl proteins

have hgen dagciaedwRaliBeMadSHhPhRS fSligRIBIdRPRIRRINE At ALAIRAN pddy RpsaaDIe as
described in W096/06213 and W092/01047 (Medical Research Council et al.) and W097/08320

(Morphosy<L"suffth) organd] - exiack st matesiahsorapsisipgsuch, with a candidate modulator.
The relevant activity of TAZ (as described below) may be detected, to establish whether

the presence of the candidate modulator has any effect.

Alternatively, or in addition, assaying of the binding between TAZ and 14-3-3 as
20  described by Kanai (2000) may be used to detect modulators of TAZ. Hong et al. (2005)
describes assays that detect TAZ-dependent co-activation of RUNX2-dependent gene
transcription. Murakami et al. (2005) describes transactivation of TBX5 by TAZ.

The assays described by Kanai (2000), Hong et al (2005) or Murakami et al.
(2005) may be performed in the presence or absence of a candidate modulator and the
25  appropriate activity detected to detect modulation of TAZ activity and hence identification

of a candidate modulator and/or antagonist of TAZ.



74 lysogens, both as previously described (Huse et al. (1989) Science, 246: 1275; Caton and
Koprowski (1990) Proc. Natl. Acad. Sci. U.S.A., 87; Mullinax et al. (1990) Proc. Natl, Acad. Sci. US.A.,
87: 8095; Persson et al. (1991) Proc. Natl. Acad. Sci. US.A., 88: 2432) and are of use in the methods
and compositions described here. These expression systems 5may be used to screen a large number
of different members of a library, in the order of abo( 106 or even more. Other screening systems

rely, for example, on direct chemical synthesis of librayy memhers. One early. method involves the
synthesis of peptiddQBAtF LRYPBRSBISHS: e,tgffc??'é%%é%?ﬁ) aﬁ‘?%egﬁbgg@ioﬁ% lar method

involving pejftisie hgtiarsissivheadsprdsicdnforma 2 paptide lerasydnCahitibaeastobeamis mayindividual

10library member, is described in U.S. Patent No. 4,631,211 and a relajed method is described in
W09210000R B ITRETH T STUTE A oF 8 BB e R A o1 B C PG Sau bead with a
unique idenifier itk meh insirRaalignddetaotideanpla désctistitaie ildedtiic vy DaidtSeramimg.acid
sequence of each library membey, These ijmproved bead-base are descti '
W093/(§612‘i‘.§i%gg?é¥agﬁéﬁﬂﬁa%e %ﬁf?egn 216 %‘v% \%%nfﬂegné%)rﬁif%ﬁsfswifgf]?a& p%rﬁﬁldes (or
peptidomimBbikkgQISBBLOF8R4 10 a6 @NNer that places each distinct library member (e.g., unique
peptide sequence) at a discrete, predefined location in the array. The identity of each library member

is determined by its spatial location in the array. The locations in the array where binding interactions
between a predeteFhsinesening spthed ydescrikeshers My sorlardveiverassansertibereh &g is

determined {herehy| 'qurtnsmﬁ@&%&ﬁfotgfsa{?@gﬁmmﬁmWhgagiﬁ ghelpasis of spatial
location. Thesé methods are described in U.S. Patent No. 5,143,854; W090/15070 and W092110092;

Fodor et al.qamprismsclehédo sheicangidatrmeleapls- Ao dorito aisain Aéds maasediie2s: 271, Other
systeng for GraREAL A IRAUespRLRAINPRPHTRERIT QIR HINBYRIRE sdeh 38 saelbiree enzymatic

machinery for the in vitro synthesis of the library members. In one method, RNA molecules are

selected bySsErRutied ssllesraehanRiksdintteinar QLSRRI 3% HARAURSH HhE%Kk and
Gold (1990)33¢ehfey 422 06f EHAKAR Aok QASSI A ChARMDIN alarapd®IiBAi)) Asimitar technique

may be used to identity DNA sequences which bind a predetermined human trans,cripti%E factor

(Thiesen arffBAEA'3YH IR Rdefchprefpeeribe T polyBepiidls fARY BF §oBPEssA 8b35€tience, 257:

635; such as heterologously. Such a cell may be a transgenic cell, which has been engineered to

15  express TAZ as described above.

Where an extract is employed, it may comprise a cytoplasmic extract or a nuclear

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

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

semi-permeabilised, by detergent treatment, for example.

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

and tested in the same manner. TAZ activity, for example binding activity or



75 W092/05258 and W092/14843). In a similar way, in vitro translation can be used to synthesise
polypeptides as a method for generating large libraries. These methods which generally comprise
stabilised polysome complexes, are described further in W088/08453, W090/05785, W090/07003,
W091/02076, W091/05058, and W092/02536. Alterpative 5 display systems which are not
phage-based, such as those disclosed in W095/22625 and W095/11922 (Affymax) use the polysomes

to display polypeptides for selection. These and all the foregoing documents also are incorgorated
herein by rdfaRsfidptional-eqaagHYARO A AR YA ﬁ?&F‘ES?ﬁFE?Fs ﬂgrﬁﬁf‘a HYTHE R %ﬁﬁ'&%ﬁ'ugers are

known in thgsgay@nd act as transcription factors. Suitable zinc finger libraries are disclosed 10in, for
example, WO 96/06166 and WO 98/53057. Construction of zinc finger libraries may utilise rules for
determining interaction with specific DNA sequences, as disclosed in for example WO 98/53058 and
WO 98/53060. Zin liemetly dapatiteadtititar de thryaspacmetindodeseribad sbaxe DruktaetdRtlosed in
WO 99147650, Lhigahue ucdlgeniBratia R ARIBRPIRAlIRBR N AT A g o example
as disclosed in WO 1501/25417. Combinatorial Libraries Libraries, in particular, libraries of

candidate nisbtrakséy ahayosedursty dplinalie firmaecdes iR dOMAVs RIRRT IREDIAS 48
combinatorigh,chermigabibIsIeshA éspgsmrla@mehumagyss AbEuIREP (© gsediiBdRir dagerment, is a

collection of 20mu|tigl; species of chemical compounds that consist of randomly selected subunits.
Combinatorsattistalibeary 8f melsewtasnel@sanhenscon a0 femare e iiemstrhidrpig e,

Various corghipatoriakihatie prkARSBicabrAMBOUNIS ABEIIEPIAYel_RIeis BdHdngy iy aries active

against proteolytic and non-proteolyfic enzymes, libraries of 25agonists and antagonists of G-protein
coupled recp@idviePbyEPIBIES a2 setlromganae AW dp eramppientdhsrepfiirscrifdhannels,
domain interactions, nuclear receptors, and transcription factors) and libraries of whole-cell oncology
and a ﬁ-lnfectlve t?h’%gt%la&gg%others. A comprehensijve review of com rial,libraries, in

particular their constru¢tion an lgé%'}slgr@\l}f(]fe(f El’ie o™ 3Rd ﬁlgP'sgﬁ ?Té(gg}lg (g(L)JI’qug %ﬁ:sgr% inatorial
modulators as follows. A cytoplasmic or nuclear extract may be prepared from a cell. The
extract may be depleted or fractionated to remove putative modulators, such as by use of
immunodepletion with appropriate antibodies. If the extract is depleted of a modulator, it
will lose the ability to affect TAZ function or activity or expression. A series of

15  subtractions and/or depletions may be required to identify the modulators or antagonists.

It will also be appreciated that the above “depletion” or “subtraction” assay may be
used as a preliminary step to identify putative modulatory factors for further screening.
Furthermore, or alternatively, the “depletion” or “subtraction” assay may be used to
confirm the modulatory activity of a molecule identified by other means (for example, a

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

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

25  followed, etc.

The candidate molecules may be provided in the form of a library. In one
embodiment, more than one candidate molecule may be screened simultaneously. A

library of candidate molecules may be generated, for example, a small molecule library, a



76 Chemistry, Vol 1 No 4, 235-282. Reference is also made to Combinatorial peptide library protocols
(edited by Shmuel Cabilly, Totowa, N.J. : Humana Press, c1998. Methods in Molecular Biology v. 87).
Specific combinatorial libraries and methods for their construction are disclosed in United States
Patent 6,168,914 (Campbell, et al), as well as 5in Baldwin et al. (1995), "Synthesis of a Small
Molecule Library Encoded with Molecular Tags," J. Hm. chem. Soc. 117:5588-5589, and in the
references mentioned in those documents. In onﬁaembodiment, ttae ombinatorial library which is

screened isPORPSRANER K@% g i rsed HRIRpY it HRIB A SQMBS WA B35 AR B8 HAb onent of

the cell to 1QkideNeilgeRePHRRSAR MERE eariRicasatisinstoDNAlbiesitbagaiR) Aaamatin
structural proteins rrb be screiﬁ‘ned. Other libraries Whgﬁhh@ useful for this ?n}bo ln?]ent include

combinatorPIHRAYEETARA RS B RSAES KBRS 2R rieR A, U BRIG IR 51 histone
metylation enyigigsa) suréhingnDififeeatiaiel foc@npiining, TAYA AR thytxiposed ol dnditiayaition. 15Further
references describing_chemical compinatorial libraries, their production,and use inclyde those
available fr&lﬁfﬂl?gf@&fﬁ’;ﬁtm’fwwg‘i@aﬁb?&é'&?&%SRSHHB%?@%{}‘{}ﬁﬂUé,‘ﬁa fﬁ%ﬂa‘ﬂgﬁ iCaty
Generationtsf dfpreellditisprpdiclEel &11Pmanbs pparis|Bhapamted) tfoaks afnplivisionediS Eli Lilly
(Published ng , 199?@6Cqmbinatorial Chemistry: A Strategy for the Future - MDL 20Information

Systems diSeGSELe &&'%s Project Library plays in managing diversity libraries (Published July,
1995); Solid Support Combinatorial Chemistry in Lead Discovery and SAR Optimization, Adnan M. M.

Mjalli and Barry E ] gyQnagi@ip Ia e torasiod (BuRfishasplehed. 335 - MarrRsekgiadBradykinin

Receptor Antagonists From a Structurally Directed Non-Peptide Library. Sarvaj it Chakravarty, Babu J.

Mavunkel, 28R8HhtaAdyObgHa PR yoteadis vigha My, bplnshdhariahoyt 308BR- dbmbinatorial

Chemigiry LibiadyIReHBR HAREE harmAcABRRAIRLS AV aRb IRAR WEhGIMR BréaBts tHagmical
Design Ltd. (Published July, 1995); A Database a{?stem for Combinatorial Synthesis Experiments -

Craig Jame2bartBB &la. wrsthasders apiphauehekagn sy thand SPaerss: THErpeabme July,
1995); An IgfRsm AR M) RGEMERtred to as “small molecule libraries” may contain polypeptides,

small peptides, for example, peptides of 20 amino acids or fewer, for example, 15, 10 or 5

amino acids, simple compounds, etc.

15 Alternatively or in addition, a combinatorial library, as described in further detail
below, may be screened for modulators or antagonists of TAZ. Assays for TAZ activity

are described above.

Libraries

Libraries of candidate molecules, such as libraries of polypeptides or nucleic acids,
20  may be employed in the screens for TAZ antagonists and inhibitors described here. Such
libraries are exposed to TAZ protein, and their effect, if any, on the activity of the protein

determined.

Selection protocols for isolating desired members of large libraries are known in
the art, as typified by phage display techniques. Such systems, in which diverse peptide
25  sequences are displayed on the surface of filamentous bacteriophage (Scott and Smith
(1990 supra), have proven useful for creating libraries of antibody fragments (and the
nucleotide sequences that encoding them) for the in vitro selection and amplification of
specific antibody fragments that bind a target antigen. The nucleotide sequences encoding

the Vy and V. regions are linked to gene fragments which encode leader signals that direct



30Architecture for Combinatorial Chemistry, Keith Davies and Catherine White, Chemical 77 Design
Ltd. (Published July, 1995); Novel Software Tools for Addressing Chemical Diversity, R. S. Pearlman,
Laboratory for Molecular Graphics and Theoretical Modeling, College of Pharmacy, University of
Texas (Published June/July, 1996); Opportunities for. Computational Chemists Afforded by the New
Strategies in Drug Discovery: An Opinion, 5Yvonne7éonnolly Martin, Computer Assisted Molecular

Design Project, Abhott Laboratories (Published June/July, 1996); Caombinatqri emistry and
Molecular IIJSWé‘ngN &W%WW&W@F#&S 128 iﬁ/l‘?lé?%&llf)%géﬁ?)‘ﬁgﬁ’,t ﬂ?ﬂ%@.y %Eagfg@%epartment
of ChemistryeldilpRrgityoof thowigfikke P uidibhadribphakhylyplOB) aClheimicabybeoesrésphagdeScreening
Libraries: Present and Future. Mich . Pavia, Sphinx 10Pharmaceuticals, A Division of Eli Lilly
(Published SORHIRIRINS 6o8); é’r‘rﬁac\? Igté&e&? 'EAY’I%P%%&U%%@E?B%? r%%ﬁﬁo %Dcular Diversity
Into The Dregdpiatigvat Yanied:ephagbliabsids Jpbayibodies)saal hdeattagiasiphagebasetbd spéaly June/July,
1996); Data Managemep for Cor{bbinatorli)al lChen?istr . M%}go %ea(})fln{;r)owsl%ec Lcrg)sncgm{i oration and
Sheila .D@Wﬁ?}%‘grﬁb@- R Bhafmhacel ey aessé/ar%rﬂ,s K/iaion of WarnerLambeart Company
(Published Mnpkfitdesinif19b); grosyingethmplrageof ditginifgrdegheaetddlijzmiy Syembesis bacR&d in
Rio-Based Industries, John P..Devlin (Published March, 1996). Techniques in combi rial chemistry
are gainingcﬁﬂggg{’c@éepﬂg%rceéSé?ﬁ%rt\%em%%g?ﬁgrﬁgﬁ%agc oéﬁ?g %cé)r%?gﬁgrﬁ) %?'ﬂ?v?\}%%gﬁ% ceutical leads
(Gallop, M. Aeraber.iskoathidedbach pHagmoSpha2a8id 264toG sedoendingviexirassia®edd J. Med. Chem.

37:1385- 201401.). One combinatarial- appr ' ﬁi op a strategy involving the synthesis
of libraries ggﬁig‘ﬁﬁﬁ% & ditterent < Pé%ggip%ﬁaegggﬁlggrtﬁ:%ﬁﬁﬁ ﬁ\gea solid phase support, interaction of the

library with a soluble receptor, identification of the 'bead’ which interacts with the macromolecular

target; gnd determinatiglsabiiRestrsinieieariebietpidgptifiadobgat flaambiriss aidl., 1991,
Nature 354:82-84). An alternative to this 25approach is the sequential release of defined aliquots of

the compoUatbdrophasr csressiopptEtfRtR cuBet dnemi e AR afiamy daion,

identificatiogupt-h & pasticl a9 ¥%o AheaL iue:g050n QS \V8S: 41635 Eth ckeeheltaidetds pf its
structure by direct sequencing (Salmon,

[ . S. E. 3t al., 1993, Prg@.‘Nﬁgggggl.Sci.USA&%;IQ/?OS-MHZ),
or by readif{fftd (Ret Lpwman ¢ al1999 1) Rinr e s o0: 195 el GkdTRIEY, V. 30et al.,
1993, Pept.ARgs. Mullo 4chdOs& rseye83M.01134; Hbasenltdt BroL. Nad1AdadiSici AlSds Res.,
90'10?522-198:2461)33; Chang et al. (1991) J. Immunol., 147: 3610; Breitling et al. (1991) Gene, 104:

147; Marks et al. (1991) supra; Barbas et al. (1992) supra; Hawkins and Winter (1992) J.
Immunol., 22: 867; Marks et al., 1992, J. Biol. Chem., 267: 16007; Lerner et al. (1992)

Science, 258: 1313, incorporated herein by reference). Such techniques may be modified if

necessary for the expression generally of polypeptide libraries.

20 One particularly advantageous approach has been the use of scFv phage-libraries
(Bird, R.E., et al. (1988) Science 242: 423-6, Huston et al., 1988, Proc. Natl. Acad. Sci
U.S.A., 85: 5879-5883; Chaudhary et al. (1990) Proc. Natl. Acad. Sci U.S.A., 87: 1066-
1070; McCafferty et al. (1990) supra; Clackson et al. (1991) supra; Marks et al. (1991)
supra; Chiswell et al. (1992) Trends Biotech., 10: 80; Marks et al. (1992) supra). Various

25  embodiments of scFv libraries displayed on bacteriophage coat proteins have been
described. Refinements of phage display approaches are also known, for example as
described in W096/06213 and W092/01047 (Medical Research Council ef al.) and
WQ97/08320 (Morphosys, supra), which are incorporated herein by reference.

Alternative library selection technologies include bacteriophage lambda expression

30  systems, which may be screened directly as bacteriophage plaques or as colonies of



78 Soluble random combinatorial libraries may be synthesized using a simple principle for the
generation of equimolar mixtures of peptides which was first described by Furka (Furka, A. et al.,
1988, Xth International Symposium on Medicinal Chemistry, Budapest 1988; Furka, A. et al., 1988,
14th International Congress of Biochemistry, 5Prague 1988; Furka, A. et al., 1991, Int. J. Peptide
Protein Res. 37:487-493). The construction of solubl8 libraries for iterative screening has also been

described (Houghten, R. A. et al.1991, Nature 354:84-86). K. am disglosed, the novel and
unexpected‘%’iSBS%rmttlééﬁﬁfﬁﬁE’Bﬁ‘?ﬁgﬁﬁrﬁg& Hs54h or‘rﬁ%ﬁ%bﬁﬁ%{%ﬁ;‘%%&%ﬁ%ﬂ?ﬁ thesized
random conplypaaeki (ilaniesron aolifl HbaseSsuRROS, 81 Mallea esupiopobpdraderuli0Ocompound
of uniform molecgular structure, screened the libraries without prior removal of theot mpounds
from the suﬁ‘ﬁﬁguﬁl ’sz}r%‘ﬁhgeze%&%éi%rﬁ%?o%&z {i%a#?%.r@ g}t‘l’éiio f@@?’ aqjl‘?%lB g%

Thus, a librapd at€angdidatetmaoirendds mayhappsyvitalicaivatiheatorididseranyréesipn aysomisinatorial
chemicgll Iibrary)g, a cellular extract, a bodily flui éef%, urine tﬂood,f.’LS't%ars sw&at, 0 sal'%va), or other
mixture’of s fiE S AR RSP RBIEG Llibt R oempai Rl [Seary ’ef?err%gﬁ({%rti%n mixture).
A library of abokcL0&smeaynincduele) ficraxasagile; syvicrosaeiys faligapeptides dishtpdetides, proteins, or
fragments of tides.or proteins; nucleic acids (e.q., antisense; .DNA: RNA; or ide nuclejc acids,
PNA); aptarﬂg@;)e o 8&?6%%%%?&'38?82 BSI?/asgls (&ﬁ%‘l%%g‘ﬁ)a%%s F%‘Sﬁ?ﬁ‘ég%s stk?g‘ﬁ rﬁé&sc%rﬁ%seg{singular
or can be agfgsimsfor rodstiune beag) deacr e ie 8 EB4i03§). Ahantibaamathay covabimg prfiedecompounds

or can be "dirty, (i.e., contajning a,significant guantity of impyrities). Q kall ailable
libraries (e.gs?’, r%r%sAt??y??ﬁg?rslk, ?guiﬁemgo%%gﬁ%hﬁ{gﬁgﬁgg %ﬁ;(%c %Ibtf %olggg(iég? ,Iigé]gr};metry,
Maybridge, Wchighmérabelalisd &5Fihedrmaddp deitenBNm#4,681 P eod) anelptatsméshadsisd with the
methods degcribed herg. ditjon to di k i ¥ aLli ies called
diversity fileie(%%?#‘l%ﬁglgszvé) t%zg);bs(zé;ls' &%‘%ﬁgﬁg‘ﬁ‘:@% pr?ezfivagbl?& %ﬁ%eg ;?r%%% gﬁ?ﬁc&/}%‘{t{%{gg new methods.
Diversity filéswintaiagelaggactubsadmittcompqunier(tfiss bgosioh pycre aigafiuplonsideess) as
representatiyeof MARY FIASAERAHHTRAHAAS Al soule-Retsriiatviisaw iR PrRite

improved bead-based methods are described in W093/06121.

15 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 library member is determined by its spatial location in the array. The locations in the
array where binding interactions between a predetermined molecule (e.g., a receptor) and

20  reactive library members occur is determined, thereby identifying the sequences of the
reactive library members on the basis of spatial location. These methods are described in
U.S. Patent No. 5,143,854; W090/15070 and W092/10092; Fodor et al. (1991) Science,
251: 767; Dower and Fodor (1991) Ann. Rep. Med. Chem., 26: 271.

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

30  (1990) Nucleic Acids Res., 18: 3203; Beaudry and Joyce (1992) Science, 257: 635,



79 detection in an assay. Diversity files are commercially available or can also be assembled from
individual compounds commercially available from the vendors listed above. ANTI-TAZ ANTIBODIES
Anti-TAZ agents, including antagonists or modulators of TAZ, which may be used 5 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 antibodies7a§gainst the TAZ protein. We therefore provide
for antibodies which bind to a TAZ [l)ol peptide, fragment, homologue, variant oy derivative thereof.

Such antiboM@S KW 2B ANANERYZEHHETE kI mbSUprac e, 4rria Faralatial RUPEHASERY a TAZ
associated gismasess wollypepiiasscanetio Dibesartnisidarirclibia b Thevbiekthade whéchpeutic

activity, i.e., which are may be used in a therapeutic manner to treat, manage or TAZ
associated BROSRLY ﬁ?&l?&l?FgSéi‘é‘iféFéaﬂb@Rfﬁ%a?ﬁ?}?é%%35%88%% écg]a%fi%gfé Gt g’r@c}ﬁ%@%z include
rabbit anti- TW 20705 0gly, ¥ege6/030@3NWDACIdSIE)WEZY DOTESR, tmdoWw aot/ 0253 G nihedyt{catalogue
number 2149S, Cell Signaling Technology, Danveys, MA, USA), rabbit pol I-TAZ antibody
(catalogue %B@Pmﬁgg%§§§oﬁ%%ﬂf§§m(£i%'é%lﬁ?tfg?c?% ,Jéé?’i@\%%%%%%%é%nal
anti-TAZ [1BMOp & atakig(effyunakeusd GROPOBRANMEL R Misplag Pibipeptaled fiitetelncti®®@, THe#s), Rabbit
anti-Human TA lyclonal. Antjbody (catalogue number 20L.S-B94, LifeSpan Biosciences, Inc.,
Seattle, WA?"@%%Qr/%ﬁ%&"@se?%@i?ﬁt?c@a%%l%rgdgcﬁﬁprﬁba(f?dﬁﬁBéllbél-E%Sg%'}% Cruz Biotechnology,
Santa Cruz, CA, USA). Furthermore, antibodies which are specific for TAZ may be generated

against any suitablgrenilens, fofySxamricaBP Rl da1y&s BPrndAinbed; Rinteithetheapequence of a

suitable fragment of TAZ may comprise residues 160-229 of TAZ and any epitope from 25this

sequence MEPWE WS w5 and a5k AB FEANSATBTLIQRCAHOrs AT RIS Gdfs Jinger libraries are disclosed
10 in, for example, WO 96/06166 and WO 98/53057. Construction of zinc finger libraries

may utilise rules for determining interaction with specific DNA sequences, as disclosed in
for example WO 98/53058 and WO 98/53060. Zinc fingers capable of interacting
specifically with methylated DNA are disclosed in WO 99/47656. The above zinc finger
libraries may be immobilised in the form of an array, for example as disclosed in WO

15 01/25417.

Combinatorial Libraries

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

form of combinatorial libraries (also known as combinatorial chemical libraries).

A “combinatorial library”, as the term is used in this document, is a collection of
20  multiple species of chemical compounds that consist of randomly selected subunits.
Combinatorial libraries may be screened for molecules which are capable of inhibiting

TAZ.

Various combinatorial libraries of chemical compounds are currently available,
including libraries active against proteolytic and non-proteolytic enzymes, libraries of
25  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 comprehensive review of combinatorial libraries, in particular their

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



80 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 5expression library. Such fragments include
fragments of whole antibodies which retain their binaﬁwg activity for a target substance, Fv, F(ab’) and

}g}thetlc

F(ab")2 fragments, as well as single chain antibodies (ScFv), fusion, prqteins and othe
proteins Wh%%?ﬁﬁfi%’&ﬂ%‘f&é?—ﬁ%i% St {ﬁé%ﬂﬁgﬁﬁgﬁ'ﬁ%’ﬁﬁ@ﬁ% &P éd%rsﬂ 442 and

ScFv, possessraghaédiedbs BrapasticatinlydipgoostidNand heiane Bz g ppbostisfsioasecount of their
10small size and consequent syperior tissue distribution.... The antibodies and fragments thereof
may be hurd4H{rHieR 1B &Eg;%gnie%?ﬁ 1‘é°§'.§’é'§%tﬂblghlmrgﬁs& @f&f‘%&ﬁh@‘r‘ﬂ{ore, antibodies
with fully hugpagiriatiah ¢ dionsdd ithaiitthgrmenBtdiar kesrplé (Gampbellitsdly AdSvElatant Nos.
5,545,807 and 6,975,181 sQ.be ysed. Neugralizi ntibodies, i.e., those which inhibit any
biological a&?i?ﬁﬁ’%?"fﬁ ﬂgﬁg%bbegﬁgg}ﬁgrogiggr%aﬁif?go%c ?ﬁer’gﬁ%@tlcg@d%% ﬁ% %?ﬁ%u i2s
described hEsgsay Am altkeat So¢ibodiss 88558%ingldn thffecfercpretairestichedsmathalsel. Labels which
allow the im (%m@ of the distribution of the antibody in vivo or in vitro may be used. Such labels may be
radioactive fabelS

rtsradioopaque labels, such as metal particles, which are readily visualisable within

an embryo or a cell 20mass. Moreover, they may be fluorescent labels or other labels which are

visualisable on tisgyie,5@BMRiment ARIRORIEH ML PRUPERFSRchY stiRRAcIdsierbRifilASsSuch as by
immunisation or by using a phage display library. Such an antibody may be capable of binding

specifically fssigaeray patsmsially meludragalechiss wbish iveragpyhasempansabatdiarpbivcional

antibogies apgIdaRiESEne SEIREIaSHNPER BaINBIE; cHRbIREIdaRNIbraAss Aparse diomaay be immunised
with an immunogenic composition comprisinr?ea TAZ po,lyp&atide or peptide. Depending on the host
species, vafBHT @l RFFE TR ssEanedrerasisibiigaMaN g5 HSEPE ek this em bRy veMs include,

but are not knpitef tniRI4RH I libraries against histone modification enzymes (e.g., histone
acetylation or histone metylation enzymes), or DNA modification, for example, DNA

methylation or demethylation.

15 Further references describing chemical combinatorial libraries, their production
and use include those available from the URL
http://www.netsci.org/Science/Combichem/, including The Chemical Generation of
Molecular Diversity. Michael R. Pavia, Sphinx Pharmaceuticals, A Division of Eli Lilly
(Published July, 1995); Combinatorial Chemistry: A Strategy for the Future - MDL

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

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

30  Architecture for Combinatorial Chemistry, Keith Davies and Catherine White, Chemical



81 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 Colynebacterium parvum are potentially useful human adjuvants
which may be employed if purified the 5substance amino acid sequence is administered to
immunologically compromised individuals for the pu?ﬁose of stimulating systemic defence. Serum

from the immunised animal js collected and treated agcording tp known procedyres. If serum
containing pf5i8B I attiRished R le%ﬁ?gpg%@adﬁ?ﬁi’@rﬁ OES%{Z)Q:%E‘?&%IB& ehsrorﬂ?gjns antibodies
to other antiparssitheRdy PerbhantibssiesdeaidMdlepulifi€siphics i ThtbnitycahMadetlirgsaphy .
Techniques for, producing and processin clong| antisera are known, in.the art. In ordey. that such
antibodies régy%’é: ﬂ?zj)d@rwgcﬁis[g%%w&g %%&B%Aﬁ%ﬂg?&%/ rf%r]gs\/\[g&r%%’gﬁf’é’ r?trstut‘rln'é'reeso&)ﬁaptenised
to another atpim@sitbASIlRARHON Dfoedad bytheNdge SsrinegitsialDargDivaneriamoOiginadnntibodies
15Monqclonal antibadies directed against epitope tainable from a TAZ poly, ide or peptide can
also begrea 'K/OBPC?O‘E%%IH) Y gki#&ﬁ%“fﬁ%%ff%?ﬁ&%&r’; rrrf%ﬁ%%ra%é{/% '?%n%g%ﬁng monoclonal
antibodies Hyabytatckies €Bubl isteddkiume/tu lyn i x| Goritbarcyepid diieing soel laide¥ clenude created by cell
fusion, and also by other technigyes such as.direct trans ation. of B, lymphg@c with oncogenic
DNA, or trar;Bs'?'eeé |}c€¥1 %ﬂgsfﬁébs%ﬁﬁl a{?ﬂiifg anels 'o']éorgg%%l 61r?gl%\r¢§%§d%%%8r%duced against
orbit epitop@eparnvensofdetreaniioy yHriowsspzopeliedsviile, (Pubsichedd emed)elyitd98@ffinity.
o mRdlfe cauok PRl PIRARY: ISEhPiRIIFRPIAHRES ler heipreptiRlon of
antibody mo SRUIEE oy 2EMAUOuS Call lirres 'n culture. These Inclu e, but are not limited'to, the
hybridbina RlcmigoeuticgindlPoesonodEhyLidbeRobhste® Sunishdy, (2995 Khemicas8ragRiag7), the

trioma technique,. the hum B Ilrh i ' l( | oday 4:72;

Cote et al (%%f%?g%cwgtlﬁﬁc%)& %dcﬁé%%%ﬁ£%%0§#lﬁh%?§%€%@ﬁfﬂ%?r%ﬁec ni(?l%s%-goﬁeyet al.,

MonoclonalMitfietleS i Tanssei lﬁw@mmgips_lmg@,uméhﬂd 3 mwuhc 19995Pagp Recombinant

DNA technolpgy pIw e SeBRIRIRIECRE AP oRias B7dBSrIPad. ko BuspahiRATmaNtivodies
ecrease the |mmunoger4

may be constructéd in order to icity thereof in diagnostic or therapeutic

applicationsSigiletHebrMifticRaterride Bpienagevtisrbiiesearthddy igioneaf B trosidrrEhesody genes to
obtaing mo@&“l:?any (Published November, 1995); and The Impact of High Throughput Organic

Synthesis on R&D in Bio-Based Industries, John P. Devlin (Published March, 1996).

Techniques in combinatorial chemistry are gaining wide acceptance among

modern methods for the generation of new pharmaceutical leads (Gallop, M. A. et al.,
1994, J. Med. Chem. 37:1233-1251; Gordon, E. M. et al., 1994, J. Med. Chem. 37:1385-

20  1401.). One combinatorial approach in use is based on a strategy involving the synthesis
of libraries containing a different structure on each particle of the solid phase support,
interaction of the library with a soluble receptor, identification of the “bead” which
interacts with the macromolecular target, and determination of the structure carried by the
identified ‘bead” (Lam, K. S. et al., 1991, Nature 354:82-84). An alternative to this

25  approach is the sequential release of defined aliquots of the compounds from the solid
support, with subsequent determination of activity in solution, identification of the particle
from which the active compound was released, and elucidation of its structure by direct
sequencing (Salmon, S. E. et al., 1993, Proc.Natl. Acad.Sci.USA 90:11708-11712), or by
reading its code (Kerr, J. M. et al., 1993, JJAm.Chem.Soc. 115:2529-2531; Nikolaiev, V.

30 etal, 1993, Pept. Res. 6:161-170; Ohlmeyer, M. H. J. et al., 1993,
Proc.Natl.Acad.Sci.USA 90:10922-10926).



Swith appropriate antigen specificity and biological activity (Morrison et al (1984) Proc Natl Acad Sci
81:6851-6855; Neuberger eta! (1984) Nature 312:604-608; Takeda et 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]. 10Alternatively, techniques described for the production of single chain antibodies (US Patent

No. 4,946,779) can, be adapted to prqduce the substance specific single chain antibodies.
Antibodies, both %B%Tf)ﬁ%&oﬂ% %g&%fbaﬁ%ﬂ Et’cfﬁrglsen&a}g%esa%%%ﬂ%ts e%l'f’o%%glgm%inable from a
TAZ polypeptideigle penideaieraest o flagyimstitiixdiagrdgeptiddd orivchonad finsitfedieibedh particular,

may be used tg rais i-idjot antibodies. Anti- idiot antibodies are imm lobulins which
Carty an S AR B & g e D L HBE URTLA b AFALHOH e
TechniquesBaddpéstni@sitFicHatype aanlihodBss béeh inewmatioihbCGmgidse o€ Riichdiotypg, antibodies may
also beuseful in t Y. 20Antibadies I raduced by.inducingin,¥ivo production in the
Iympho%:yte 58%%‘?2%%@%‘6@%&8%?& lé’flgrrﬁrbﬁ;}aqr%%@ﬁ#ﬁgg lo)%ﬁ?i lﬁ@r%?f?éé% b@r‘%ls of highly
specific bindngtreagents sslubsclisacdds Orlaerdiietad cftOtidgPrsaNatickoakt Soib8a (B88ghes37), and
Winter G a iIstei 1991 Nature, 349:293-299). Antibody, fragments which contain specific
binding siterg’fgqr‘ t#eaﬁglo%éépﬁjglereo%r%zj %gét%i 'e%rghgsa“ fﬁrs% lsgqggénéetrgefgeng _Vﬁlz,?r\‘é&)(‘é%g’gf’ {s%ig% fragments
include, butpaneentud lieahiatite afves @b} lfrolgmadswhiotbratobiel promneed by paptinsgigé stion of the

antibody maolecule and the Fabh, fragments whi be r ' isulfide bridges of
the F(ab")2 f?ggfj)nne'r?to '3‘?\‘&%?%%%'\/@3? Fa nggggﬁ(?r%i%“.%%?ggéé?%%%gﬁg%é%wﬁ%&l ggé gﬂow rapid

and eddy idesrtifoatidfoiniformatoried Habsfracturenasdvitnedne dithsinebrasigscifichgugmitioe WD et al (1989)
Science 25§é]m%7v§ﬂ]o%§h%)test compounds from the support by solid phase binding protocols (Lam,

K. S. et al., 1991, Nature 354:82-84).

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

small molecules or a fermentation mixture).

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

20  polysaccharides. Each member of the library can be singular or can be a part of a mixture
(e.g., a compressed library). The library may contain purified compounds or can be “dirty”

(i.e., containing a significant quantity of impurities).

Commercially available libraries (e.g., from Affymetrix, ArQule, Neose
Technologies, Sarco, Ciddco, Oxford Asymmetry, Maybridge, Aldrich, Panlabs,

25  Pharmacopoeia, Sigma, or Tripose) may also be used with the methods described here.

In addition to libraries as described above, special libraries called diversity files
can be used to assess the specificity, reliability, or reproducibility of the new methods.
Diversity files contain a large number of compounds (e.g., 1000 or more small molecules)

representative of many classes of compounds that could potentially result in nonspecific



Techniques for the production of single chain antibodies (U.S. Pat. No. 4,946,778) can also be
adapted to produce single chain antibodies to TAZ polypeptides. Also, 5transgenic mice, or other
organisms including other mammals, may be used to express humanized antibodies. The
above-described antibodies may be employed to isglate or to identify clones expressing the
polypeptide or to purify the polypeptides by affinity c??romatography. Recombinant Techniques of

Antibody Production 10Recombinant DNA technology may be usé?ﬁ‘ to produce the antib?%

ies
according tSIESERONSINERD GRsRedAreerith Ades A5F SPHARRRRMAvRURRIG RE AR B 8RR qé!ﬁ culture

system mayfgaeiatihiiadridagshande dusimEhsatiosealldddiscasthaveiatessisadtabopeoduction of an
antibody comprising culturing a host, e.g. E. coil or a mammalian cell, which has been transformed
with a 15hybrid vector comprising an expression cassette comprising a promoter operably linked to a
first DNA seANEhdAZNADAIBBIESgNal peptide linked in the proper reading frame to a second DNA
sequence encoding said antibody protein, and isolating said protein. ~ _ Multiplication of hybridoma

cells or mammalian host cells in vitro is carried out in suitable culture media, which are the customary
standard culture n@ﬂf&?fﬁ?@ﬁ&mﬁlé‘%‘@lﬁﬁéﬁ%@ﬂ%ﬂﬁ@ﬂ%&d%ﬁ\ﬂﬁ?ﬁ@ %ﬁ&ﬁf&b?{ﬁ\# 1640

mediurg, opipraliyateherishide, i thivnproteial @orexampl . triartabdal Seeatnguripreeatzgents and
growth sustaining supplements, e.g. feeder c,ellﬁqsu(ﬁ;h as no[#mal moiﬁg?peri ongal exudat%gells,
€

spleen cellsBERESHATRAD FARCTHARAERSE DS dim RGIREWBETHIR ! AP IS FEALR) Hoprotein,

oleic acid, or A ieteilultiplication of host cells which are bacterial cells or 25yeast cells is likewise
carried out in suitable culture media known in the art, for example for bacteria in medium LB, NZGYM,
NZYM, NZM, Terrific Broth, SOB, SOC, 2 x YT, or M9 Minimal Medium, and for yeast in medium YPD,
YEPD, Minimal MeWieithersfasoprpiide foriantibedies pduehviind tma T84Z polypeptide, fragment,

homologue, variant or derivative thereof. Such antibodies are useful in detectingTAZ

10  expression, and in particular in diagnosing a TAZ associated disease such as breast cancer.
Other antibodies include those which have therapeutic activity, i.e., which are may be used in
a therapeutic manner to treat, manage or prevent any TAZ associated disease, including

breast cancer.

Examples of antibodies capable of binding to TAZ include rabbit anti-TAZ antibody
15  against amino acids 160-229 of TAZ, rabbit anti-TAZ antibody (catalogue number 21498,
Cell Signaling Technology, Danvers, MA, USA), rabbit polyclonél anti-TAZ antibody
(catalogue number NB110-58359SS, Novus Biological, Littleton, CO, USA), Mouse
Monoclonal anti-TAZ [1B10] (catalogue number HO0006901-M12, Novus Biological,
Littleton, CO, USA), Rabbit anti-Human TAZ Polyclonal Antibody (catalogue number
20 LS-B94, LifeSpan Biosciences, Inc., Seattle, WA, USA) or p-TAZ (Ser 89)-R (catalogue
number sc-17610-R, Santa Cruz Biotechnology, Santa Cruz, CA, USA).

Furthermore, antibodies which are specific for TAZ may be generated against any
suitable epitope, for example, an epitope derived from the TAZ protein. The sequence of a
suitable fragment of TAZ may comprise residues 160-229 of TAZ and any epitope from

25  this sequence may be used for the generation of specific TAZ 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



In vitro production provides relatively pure antibody preparations and allows scaleup to give large
amounts of the desired antibodies. Techniques for bacterial cell, yeast or mammalian cell cultivation
are known in the art and include homogeneous suspension culture, e.g. in an airlift reactor or in a
continuous stirrer reactor, or immobilised or 5entrapped cell culture, e.g. in hollow fibres,
microcapsules, on agarose microbeads or ceramic Qrtridges. Large quantities of the desired

antibodies can also be obtained by multiplying mammalian cells in vivo. For this purpose, hybridoma
cells produciRBiR-des e H?ﬁfﬁ&figé'tdﬁeryﬁﬁgaétﬁq‘lﬁ?oﬁﬂ fﬁ88ﬁlp'5'ﬁ’t5‘féclﬁ'é?‘hr%tf§r?g)°5ause growth of
antibody- 1Qppaskeeitattibodies. initidngl bhitherianODHts st iand huvithnis by dnoibaies) aadpecially
mineral oils sugh ag pristane, (tetramethyl-pentgdecane), priqr tq the injection. After ane to three
weeks, the ﬁm%]%ﬁﬁégsg%fg%é}gaﬁbﬁﬁwgﬁ% ﬁm%g%qgﬁggs qﬂa%ﬁ!feﬁ? B;\é‘;(%mlﬂllé‘fshﬁlﬁdoma
cells obtaineshhkisiaol edsuilagle dwialdiab tagmevithandtiagyepto gradngedgartablls from Balb/c
mice, or transfected cells derjyed from hybridoma cell 15line /0 that . praduce the desired.antibodies
are inje%tedqugf)sé?ﬂ 23 %l{é?]érgﬁ%%eﬁ%fc@%%%o%%ﬁ?w%-?rﬁe‘%%é%:v?/ﬁﬁ%é}s Sa[‘r)ﬁe],l Canrdfaé?tglregne to two
weeks, ascitindinigl dsticike fofrotartee sabstands, Fnd (abdgoid & (abiy Gtpenctechnivadassmgliscussed in,

for example, Kohler.and Mils in,&\lW{%?gN ture 256:495-497: US 4 376,110: Harlow.and Lane,
Antibodies: %hi'ﬁlflé]go?a St 5792“;‘9%?'? Q)% df‘oﬁ&’éé’rﬁﬁfgr Is-Yarllr%otr',c iﬁ{:%%ﬁ%g'ralggﬁg?g?grﬁsf %?erence.
Techniquesdaighe prelxag aiiero bfheantiboiatnaaitifednenclicauk ke dedScbedpesshss above
references and also in, for ex I 2 0623679 EP 0368684 =5 0436297, BF are
incorporate(ﬁzhlélpelflﬁ‘i:?f/j T&e eer%é%g %{gﬁg %Suﬁtcu?gdsl%tlfsrea (ﬁtall%ta iéll[rlgasﬁcrré%ne% %r trl!\?e dgﬂsired
antibotifes, prefidsntiatly Ahgqirent supstimrasserdistainitignof PGCs or other pluripotent cells, such as
ES or EG cells, by immunoblotting, by an enzyme immunoassay, e.g. a sandwich assay or a

dot-assay, or a radioimmunoassay. 85 dialysis against hygroscopic material such as polyethylene
glycol, filtration thrfﬂ}ﬁH"é@%@ﬁéé"?ﬁéﬁ@?&ﬂéﬁ%@fé‘lﬂ&bﬁ%‘f@?@éﬂ?’ﬁﬁ&ﬁ?%é%‘ir‘@@,"fﬁ Atibodies

are purified fydhBeauatEMALY Mo RIRSERB BilsdRef Wit @Mplrehfibadine rigiex@iange

chromatography, chromatography over DEAE-cellulose and/or (immuno-) affinjt

g tlﬁ:iry fragments), or ee(a%ple, as described in US Patent Ngs. 5,%145,82)?@4 X,075,1 81 may
also be used. Neutralizing antibodies, i.e., those which inhibit any biological activity of

15 TAZ, may be used for diagnostics and therapeutics.

The antibodies described here may be altered antibodies comprising an effector
protein such as a label. Labels which allow the imaging of the distribution of the antibody
in vivo or in vitro may be used. Such labels may be radioactive labels or radioopaque
labels, such as metal particles, which are readily visualisable within an embryo or a cell

20  mass. Moreover, they may be fluorescent labels or other labels which are visualisable on

tissue samples.

Antibodies may be produced by standard techniques, such as by immunisation or
by using a phage display library. Such an antibody may be capable of binding specifically

to the TAZ protein or homologue, fragment, etc.

25 Polyclonal Antibodies

If polyclonal antibodies are desired, a selected mammal (e.g., mouse,lrabbit, goat,
horse, etc.) may be immunised with an immunogenic composition comprising a TAZ
polypeptide or peptide. Depending on the host species, various adjuvants may be used to

increase immunological response. Such adjuvants include, but are not limited to, Freund’s,



5chromatography, e.g. affinity chromatography with the antigen, or fragments thereof, or with
Protein-A. Hybridoma cells secreting the monoclonal antibodies are also provided. Hybridoma cells
may be genetically stable, secrete monoclonal antibodies of the desired specificity and can be
activated from deep-frozen cultures by thawing andéicloning. 10Also included is a process for the
preparation of a hybridoma cell line secreting monoclonal antibodies directed to the TAZ polypeptide,
characterised.in that a suitable mammal, for exampﬁsg b/c mouse, is immunised with a one or

more TAZ pBASEHRRLS SUTARAJumE ey ERRE e AEL AN FBEAF R AL Ahe immunised
mammal argyksesttivith platiendd podytitape Inayabor) paaidiacoillennydionk cCletigholidimgdtin 15the fusion
are cloned, and cell clones, sgcreting th ired antibadjes are selected. For exagmple spleen cells of
Balb/c miceﬁ%‘?ﬁ%@é‘b ﬁ%‘ﬁ'}ﬁoﬂ%qtﬁ%&ggﬁ@ gq{%eﬁfygsl%erﬁ'g)caé}ijI%\%qgﬁ?zaé)feﬁ%lé%myeloma cell
line Sp210-patdmiteeqiadingd lhyiseifl Celis a1 e djoremned Hthaaayehioengsitye difgieifiadthodies, and

positive_hybridoma cells.are clé)ned. We desdcribe {% eg)(fess for tqgglngg@aration of a r(ljybridoma cell
S

line, chglractgé1 SRR AR AEQITAYSICE B THMERISE ';I/nllrlﬁle“é%n Gc G r(())lrjnslﬁ}:'and/or

intraperiton éadiy kietlseton the pmgde Histihi08tiog]lsy sepresdeiendeAZ and a suitable adjuvant several
times, e.g. four to six times, over several months, e.g. between two and four months, and spleen cells
from the immunised mice are taken two to four days after the last injection and fused with cells of the
myeloma cell line ISATUm ram the dmsaupissdasignbiorabested gad HsapshegatAingte igad. The

myeloma C%%&%&E&MD& fpwwmn@aihfﬁg?s@ymm{%m% oh SplesR 6BlABR thimmunised
o) %

mice in a solution containing about 30 % to about 50 % polyethylene glycol of a molecular weight

around 4000 AdeekRertidbropaireastinedisiia e Anderabhcarbidanelaatitodiss cAndS
hereinpgforg, iRl s YRR YIRS AGSHRRIBRBIWN TR B RMIer HAHUTIAE bR, proce#Rpy intervals in
order to prevent 30normal myeloma cells from overgrowing the desired hybridoma cells.

polyclonal antisera are known in the art. In order that such antibodies may be made, we also

provide TAZ amino acid sequences or fragments thereof haptenised to another amino acid

sequence for use as immunogens in animals or humans.

Monoclonal Antibodies

15 Monoclonal antibodies directed against epitopes obtainable from a TAZ
polypeptide or peptide can also be readily produced by one skilled in the art. The general
methodology for making monoclonal antibodies by hybridomas is well known. Immortal
antibody-producing cell lines can be created by cell fusion, and also by other techniques
such as direct transformation of B lymphocytes with oncogenic DNA, or transfection with

20  Epstein-Barr virus. Panels of monoclonal antibodies produced against orbit epitopes can

be screened for various properties; i.e., for isotype and epitope affinity.

Monoclonal antibodies may be prepared using any technique which provides for
the production of antibody molecules by continuous cell lines in culture. These include,
but are not limited to, the hybridoma technique originally described by Koehler and

25  Milstein (1975 Nature 256:495-497), the trioma technique, the human B-cell hybridoma
technique (Kosbor ef al (1983) Immunol Today 4:72; Cote et al (1983) Proc Natl Acad Sci
80:2026-2030) and the EBV-hybridoma technique (Cole et al., Monoclonal Antibodies
and Cancer Therapy, pp. 77-96, Alan R. Liss, Inc., 1985).



86 Recombinant DNAs comprising an insert coding for a heavy chain variable domain and/or for a
light chain variable domain of antibodies directed to TAZ as described hereinbefore are also disclosed.
By definition such DNAs comprise coding single stranded DNAs, double stranded DNAs consisting of
said coding DNAs and of 5complementary DNAS thereto, or these complementary (single stranded)
DNAs themselves. Furthermore, DNA encodingggheavy chain variable domain and/or for a light

chain variable domain of antibodies directed to TAZ can be enzymatically or.chemically synthesised
DNA having the alRREPMEPAALLNA fsrhrolesk TiRe PR Yted &) %ﬁ%ﬁﬂ%ﬁ&ﬁl&'%‘ﬁsmﬁggﬁ}é@& for the

light chain vs#abi®eloRlamens antibiaies thayess domtitridintbadattbdatie:i3bithdés a DNA encoding a
heavy chain variable domaip an org light chain gariable,dom{f\in of thre#abeﬁve-gentioned antibodies in
which one JPHSRLSFRIAYABTS U FHEROHS WORHRRGRHCHRR SRE APl STREPENSho acids. The

modificatiordsmpiay bglioligisEntibase bitibadfhriicavhemaimantibatiicgdamaobntos ofdlkeedlght chain
variable 15domain of the antihody. Such a mutant DNA is alsa intended to be a sj utant wherein
one or more"iiABBIRRSE 1 ANKES (S,BEC@%@%&8@&?&§§Wﬁﬁﬁyﬁg\ﬁ%%e o%?s(?c%g@ﬁigm {57 the same
amino acid(shtBachdss s SR8 Se@8sHcbli¢hisdage ned @l NS did tner B E2r604 EBOF chekatacds@hjuences are
degenerated within the nj he genetic code in that.an unlimjted number, of nucleotides are
replaced by?é\%g} ﬁﬁ&?@%%%é%f %ﬁ%&ﬂ‘fﬁﬁ&ﬁﬁ"&"ﬂﬁ‘%ﬁ%ﬂ&‘ o'PﬁYebgrrﬁ]l%nggf ggquence originally
encoded. StohadgiegahateatibeditsrigeSDiagfting¢faé dueotse shdtaetiteApnpl ivasivic I3 24O and/or

frequency og\gﬁlrpe%%r% é:Od%)Sn Y B{icﬁa%% ‘%ﬁz%%aﬁt%\éﬁhﬁ rﬁ%gﬁi% Qﬁb]particularly E. coil, to obtain an

optimal expressio & heavy chiain murine variable dorhain and/or a'light chain murine variable
domain. 25The term mutant is intended to include a DNA mutant obtained by in vitro mutagenesis of

the aufigentic DNA gcaEdingjo ReHIQES keeuwibda hetrEtprodub@sdhst SnptininbidhrabpRlede tetrameric
immunoglobulin molecules and the expression of chimeric antibodies, the recombinant DNA inserts

coding for W&V aRet RihtbR4f/VRMisEIdbasdarisd taarriiiss thrshanss sEptfiisleMAe1Boding for

heavy and &ibghiesshain constant domains, then transferred into appropriate host cells, for example
after incorporation into hybrid vectors.
Antibodies, both monoclonal and polyclonal, which are directed against epitopes
obtainable from a TAZ polypeptide or peptide are particularly useful in diagnosis.
15  Monoclonal antibodies, in particular, may be used to raise anti-idiotype antibodies. Anti-
idiotype antibodies are immunoglobulins which carry an “internal image” of the substance
and/or agent against which protection is desired. Techniques for raising anti-idiotype
antibodies are known in the art. These anti-idiotype antibodies may also be useful in

therapy.

20 Antibodies may also be produced by inducing in vivo production in the
lymphocyte population or by screening recom.binant immunoglobulin libraries or panels of
highly specific binding reagents as disclosed in Orlandi et al (1989, Proc Natl Acad Sci
86: 3833-3837), and Winter G and Milstein C (1991; Nature 349:293-299).

Antibody fragments which contain specific binding sites for the polypeptide or
25  peptide may also be generated. For example, such fragments include, but are not limited
to, the F(ab’), fragments which can be produced by pepsin digestion of the antibody
molecule and the Fab fragments which can be generated by reducing the disulfide bridges

of the F(ab’), fragments. Alternatively, Fab expression libraries may be constructed to



Also disclosed are recombinant DNAs comprising an insert coding for a heavy chain murine variable
domain of an antibody directed to TAZ fused to a human constant 5domain g, for example yl, y2, y3 or
y4, such as yl or y4. Likewise recombinant DNAs comprising an insert coding for a light chain murine
variable domain of an antibody directed to TAZ fused to a human constant domain ic or X, such as x
are also disclosed. In another embodiment, wedfisclose recombinant DNAs coding for a

recombinant polypeptide wherein the heavy chain v Hqt%?leﬁ%omain and the light chaip variable domain
10are Iinkeal@W%ﬁﬁ%&ég%ﬁﬁt%}iﬁﬁ@ﬂvﬁi ik féaglaﬁ%tﬁgé%éﬁcéefér fitating the
processing glethifcytipndy winera0$1 989 Jacddes 298NATsOMI8Y Jor a peptide facilitating the
purification of the antibody and/or a cleavage site and/or a peptide spacer and/or an effector molecule.

The DNA coding for an effector molecule is intended to be a DNA coding for the 15effector molecules
useful in diagnostiteshtheuapéutibappiitationsf Bingle steittontihoitien ds Syl Mee 43468 enzymes,

especially enpyes, CARARIEAL SASIG e AEMAIRATBI0H . A ARk dicated. The

DNA encod'ﬂiﬁa such an eftector ecu the sequence of a naturally occurring enzyme or toxin
encodifig Dixasgsnacrmitanotiothendraardsoanindystiag atbdropamanlsdngyeheirsd FoifxPrEsart. 20Use
Anti-TAZ antibodies may-bestised in method of detecting a TAZ polypeptide present in biological
samples by a method which comprises: (a) providing an anti-TAZ antibody; (b) incubating a biological
sample with said antibody under conditions which allow for the formation of an antibody-antigen

complex; and (c) deerbivEdevbshbe arGBeUibS thav bt gaiphamPtexsotitysisiogdsaitfyackinesly is
formed. 88 such tjssues. In particular, a sarr}gl maéi comé) ise a btr{ea tissue, such as a breast tissue
1 0 Ckﬂ .mA

t
from an indRAPISSFO§LHE DN REPHLS O RY ABFRURTRPY 2 HEERACREAPEY: hound to a

solid support and/ ac%gatg]ed' tg kits in a.suitabl ntainer along with suitable reagents, controls,
instructions and th%reﬁ & rﬁﬁbigﬁ%%ﬁe%/ﬁl}'%%%ﬁ%‘cgon

10 Recombinant DNA technology may be used to produce the antibodies according to
established procedure, in bacterial or mammalian cell culture. The selected cell culture

system may secrete the antibody product.

Therefore, we disclose a process for the production of an antibody comprising
culturing a host, e.g. E. coli or a mammalian cell, which has been transformed with a
15  hybrid vector comprising an expression cassette comprising a promoter operably linked to
a first DNA sequence encoding a signal peptide linked in the proper reading frame to a

second DNA sequence encoding said antibody protein, and isolating said protein.

Multiplication of hybridoma cells or mammalian host cells in vitro is carried out

in suitable culture media, which are the customary standard culture media, for example

20  Dulbecco’s Modified Eagle Medium (DMEM) or RPMI 1640 medium, optionally
replenished by a mammalian serum, e.g. foetal calf serum, or trace elements and growth
sustaining supplements, e.g. feeder cells such as normal mouse peritoneal exudate cells,
spleen cells, bone marrow macrophages, 2-aminoethanol, insulin, transferrin, low density
lipoprotein, oleic acid, or the like. Multiplication of host cells which are bacterial cells or

25  yeast cells is likewise carried out in suitable culture media known in the art, for example
for bacteria in medium LB, NZCYM, NZYM, NZM, Terrific Broth, SOB, SOC, 2 x YT,
or M9 Minimal Medium, and for yeast in medium YPD, YEPD, Minimal Medium, or

Complete Minimal Dropout Medium.



The antibodies against the TAZ protein may be delivered into a cell by means of techniques known in
the art, for example by the use of liposomes, polymers, (e.g., polyethylene glycol (PEG),
N-(2-hydroxypropyl) methacrylamide (TIPMA) copolymers, polyamidoamine (PAMAM) dendrimers,
HEMA, linear polyamidoamine polymers etc) 10etc. The immunoglobulins and/or antibodies may also
be delivered into cells as protein fusions or conjuga18e4s with a protein capable of crossing the plasma
membrane and/or the nuclear membrane Forfxa le, the il muno lobulin and/or ig(gseé may be

r

fused or conjugate t‘é’%oo%&déllﬁnfgpgéaﬂlgﬁscée aé%e u%%reaaﬁ'rto i s %lﬁléllgfg for t%le tansiocational
activity. Tranplacgi@ageainmaed Seguissired antipddiisidiecloripiessfanbasegisd oed syksastiot Sthe
HIV-1-trans-activating protein, (Tat), Drosophila.Antennapedia odamain protein and the herpes
cimplerct I E S R AR GRS AT G B e RO SR AR AT ION
While it is poskibrte éqy. tineamaid HoZ agendr incudiminaout Airren cteid acia, jpotygspsetbofragment,

homologue. vaiiant prdpCielve hetsaf Moduialor, AgoNist of A0anaaonst, & gAYy related

compound, or g‘ﬁ%ecél)d“lc salf{ OF &itfer (o Be administere a‘l:laopne, the active ingre ient msay be formulated
as a pharmacesuicatdarigdation. We therefore also disclose pharmaceutical compositions
comprising an anti-TAZ agent. Such pharmaceutical compositions are useful for delivery of the
anti-TAZ agent such as in the form of a composition as described, to an individual for the treatment or

25alleviation of syfhiighauartitiesefithadeimdantibedircanalioRrsrRiangdiny cuHtinl B¥he present

document i cAARASEIAR Bf MIELE AMPPHIPSsAtHEBSHaMABHT froMashi AR Aesaedve ingredient. 89
The pharmaceutical formulations comprise an effective amount of the anti-TA agfn together with
anve

one or moréPliadicasHrigreddRt psireempatide mamumals o atss grvid ¥t sufficient to
alleviatg at lgagueng RNt IRG R asifakcitegiimed with a hydrocarbon, especially

mineral oils such as pristane (tetramethyl-pentadecane), prior to the injection. After one to
three weeks, the antibodies are isolated from the body fluids of those mammals. For
example, hybridoma cells obtained by fusion of suitable myeloma cells with antibody-
producing spleen cells from Balb/c mice, or transfected cells derived from hybridoma cell
15 line Sp2/0 that produce the desired antibodies are injected intraperitoneally into Balb/c
mice optionally pre-treated with pristane, and, after one to two weeks, ascitic fluid is taken

from the animals.

The foregoing, and other, techniques are discussed in, for example, Kohler and
Milstein, (1975) Nature 256:495-497; US 4,376,110; Harlow and Lane, Antibodies: a
20  Laboratory Manual, (1988) Cold Spring Harbor, incorporated herein by reference.
Techniques for the preparation of recombinant antibody molecules are described in the
above references and also in, for example, EP 0623679; EP 0368684 and EP 0436597,

which are incorporated herein by reference.

The cell culture supernatants are screened for the desired antibodies, preferentially
25 by immunofluorescent staining of PGCs or other pluripotent cells, such as ES or EG cells,
by immunoblotting, by an enzyme immunoassay, e.g. a sandwich assay or a dot-assay, or

a radioimmunoassay.

For isolation of the antibodies, the immunoglobulins in the culture supernatants or

in the ascitic fluid may be concentrated, e.g. by precipitation with ammonium sulphate,



5The effective amount will vary depending upon the particular disease or syndrome to be treated or
alleviated, as well as other factors including the age and weight of the patient, how advanced the
disease etc state is, the general health of the patient, the severity of the symptoms, and whether the
anti-TAZ agent is being administered alone or in combination with other therapies. 10Suitable
pharmaceutically acceptable carriers are well knowf3n the art and vary with the desired form and

mode of administration of the pharmaceutical formulation. For example, they can include diluents or
excipients ialysis serinst Bymrasconie malyy e?‘l'fé,l;n i é@trl?:%i'&&e, %&E&iéi@gﬂ?@ LY8HE ubricants and
the like. Jy@&l@ﬁuvmﬂdiﬂbﬁﬁfe@ arspydike. lifuistevsary aparsealolsredy ey antibodizsiriaplicificdeneof Each
carrier should be 15"acceptable” in the senare%gt%?rlrr%acom atﬂﬁ with the othe%m redients in the

formulation BRGSO TP IRE AR RS ECHERYSGIAIN A ble without
eliciting an grEnaRae RASKkecehatbErps e OBAFEWBHleshnmitdsieatdiantbe hffiityhe active

ingredient(s), of a pharmaceutical.camposition is coptemplated to. exhibit th ic activity, f
examp(r%, iﬁﬂ@'ﬁﬁ&f\ﬁ%ﬁ?& of el EVF’E&E{SH}%E(’%&P&%%%% aannglg‘%(ﬂél?}réi%g?é) rﬁ%ﬂ?erae%%v'}’ y

eases.’Dosage
regimes mayittePadjeiietl. to provide the optimum therapeutic response. For example, several divided
doses may be administered daily or the dose may be proportionally reduced as indicated by the

exigencies of the therapeutic situation. The active compound may be administered in a convenient
manner such as bylrtsidomeselitresesingthomoroglarel aplibedipsiateatsaqeariedubcutaneous,

intranasal, inlraAgsal C6IRURRY BERYAQIAR QLBIPIS0iRE: (Rdhok RiNGl alRTbsaleRsERAUBEHAS)-

Depending on the route of administration, the active ingredient may be required to be coated in a
material to pPetaieiuienmheradRAct YAl TrRMderm BPasA S ituesduidhaxyingArd reriamiseconditions
which may inactivate said ingredient. 90

10 Also included is a process for the preparation of a hybridoma cell line secreting
monoclonal antibodies directed to the TAZ polypeptide, characterised in that a suitable
mammal, for example a Balb/c mouse, is immunised with a one or more TAZ
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

15 the fusion are cloned, and cell clones secreting the desired antibodies are selected. For
example spleen cells of Balb/c mice immunised with TAZ 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.

We describe a process for the preparation of a hybridoma cell line, characterised

20  in that Balb/c mice are immunised by injecting subcutaneously and/or intraperitoneally
between 10 and 107 and 10°® cells expressing TAZ and a suitable adjuvant several times,
e.g. four to six times, over several months, e.g. between two and four months, and spleen
cells from the immunised mice are taken two to four days after the last injection and fused
with cells of the myeloma cell line PAI in the presence of a fusion promoter, such as

25  polyethylene glycol. The myeloma cells may be fused with a three- to twentyfold excess
of spleen cells from the immunised mice in a solution containing about 30 % to about 50
% polyethylene glycol of a molecular weight around 4000. After the fusion the cells are
expanded in suitable culture media as described hereinbefore, supplemented with a
selection medium, for example HAT medium, at regular intervals in order to prevent

30  normal myeloma cells from overgrowing the desired hybridoma cells.



The anti-TAZ agent may be administered alone, or in combination with other therapeutic agents. Other
therapeutic agents suitable for use herein are any compatible drugs that are effective for the intended
purpose, or drugs that are complementary to the agent formulation. The formulation utilized in a
combination therapy may be administered 5simultaneously, or sequentially with other treatment, such
that a combined effect is achieved. Oral Administrafh In some embodiments, the inhibitor of TAZ
activity, expression or amaount is provided as .an oral compasition and admipistered accordingly. The

dosage of the inhilkRsCTP BRHADA & RN RIESIASUIASEH SRR A B B ERBELYAERB 1 mg /day to

about | 0 m@dean hhe R dighutiRair oAbl omeandfarlbydniséirected enad dermulation in the
form of tablets, capsules or solutions. An eff?ctive%‘n;cgei.nt of the r%] formulation is agdministered to
ed.

patients Ito SeiRAERELRTF INbEIAFR8G HERSTHS '8F$He oA HER AN BT RIS 98 Behount of agent
depends onghglageandeiDhens] goitléisraatiedanNent cbngsiveyalf shid dading@Ndosandfafgent is less
than 1200 mg, and more t 100 mg. The daily oral dose may be about 300- mg. Oral
formula?ion§%?5’l?6’h%?ﬁ§lrﬂﬁ§‘ﬁé%‘ér Quohthesh FRs e '?81%{3%%’ l?%?i?ﬁ'geébe%ﬁ%a by any method
known in thehamiely@armacy. The composition may be formulated together with a suitable
pharmaceutically 20acceptable carrier into any desired dosage form. Typical unit dosage forms include
tablets, pills, powders, solutions, suspensions, emulsions, granules, capsules, suppositories. In

general, the formulBuhsrarerprBpEdaanendingro hiemy vpkpintierably demaingnaterdesadighbn the agent
compositionyiih i icsiREm S inRHoREdar SRl canoreArRath Anst RINESEFGMealRPINg the

product. The active ingredient can be incorporated into 25a variety of basic materials in the form of a

liquid, powdsmthasiced BIN:ARayiag thegputhantisfRidyvseansaemeedingfos ahsaaichei® Yrsablae disease.
The cq@pogitipRimaydns Bk Y elaarviRisiRIEsh igh SrannitainvifleRBANE Hiltia¥raRsvith an

assimilable edible carrier, or it may be enclosed in hard or soft shell gelatin capsules, or it may be
compresse&?ﬁ!ﬂ@ﬁﬁ%@ﬁ{\dﬁ 7 PR sasadipahaaw shattyadable domain and/ora light chain

variable domain of the above-mentioned antibodies in which one or more amino acids are
deleted or exchanged with one or more other amino acids. The modification(s) may be
outside the CDRs of the heavy chain variable domain and/or of the light chain variable

15  domain of the antibody. Such a mutant DNA is also intended to be a silent mutant wherein
one or more nucleotides are replaced by other nucleotides with the new codons coding for
the same amino acid(s). Such a mutant sequence is also a degenerated sequence.
Degenerated sequences are degenerated within the meaning of the genetic code in that an
unlimited number of nucleotides are replaced by other nucleotides without resulting in a

20  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, particuiarly E. coli, to obtain an optimal
expression of the heavy chain murine variable domain and/or a light chain murine variable

domain.

25 The term mutant is intended to include a DNA mutant obtained by in vitro

mutagenesis of the authentic DNA according to methods known in the art.

For the assembly of complete tetrameric immunoglobulin molecules and the
expression of chimeric antibodies, the recombinant DNA inserts coding for heavy and

light chain variable domains are fused with the corresponding DNAs coding for heavy and



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 5be obtained. The tablets, troches, pills,
capsules and the like may also contain the foIIowing”a binder such as gum tragacanth, acacia, corn

starch or gelatin; excipients such as dicalcium phosphate; a disintegratin ent such as carn starch,
potato starcheBlighatn serstantidpmains, thep 6W@§gFﬁth8§ﬁ?é§Wé§ﬁ%h? %tt%%@%’t ?ra?ﬁrﬁa%\/g%?éning

agent such peypeiationiMladigsedorestsisharin may be added or a flavouring agent such as
peppermint, oil of wintergreen, or cherry flavouring. When the dosage unit form is a capsule, it may
contain, in addition to materials of the above type, a liquid carrier. Various other materials may be
present as coatingd o disstesed/are reeifhitastghydissotoptisiighe issEgeding. froa feance, tablets,

pills, or capgyles MRS SRR BRI RRER, ALYTHRAY &' iUmaK comiain the active

compound, sucrose as a sweetening agent, methyl"and propylparabens as preservatives, a dye and
flavourihg sdemais ghéorexanplane TRvdurr 5 satlras Yawy WaldkarissagsampbinaatiRiVAwy dosage unit
form should g, naam%ﬁ%&@g‘éwﬂgef&%%ﬁ@%ﬁwﬁ?H&n&%&%&&%@&mta&mp@yed- In
addition, the active cgmpoun may Be Incorporated into sustained-release 20preparations and
formulationslitegeestabEAZ fused tmahumamepnstaatidamain |k ebinsushboliareAlso dieclasedTAZ agent is
provided as an injectable or intravenenous composition and administered accordingly. The dosage of

the anti-TAZ agent inhibitor may be between about 5 mg/kg/2 weeks to bé)gl:k 10 mg/kg/2 weeks. The
25anti-TAZ agent iHHBREIH LR IRdisevde disglorsegeml BaRl RO S 5 Y/ad5 LR A at least

30 mg/day, lRtsrdiame Wherditay aERStURsR RMeKIavaid A dBédaht theiphamakledeiicahforms
suitable for injectable use include sterile aqueous solutions (where Watel' soluble) ?;C(lj]ii%gersions and

Sterile%Wﬁ@ﬂf%gyem%&%ﬁﬁgmum optionally comprising a signal sequence ting
the processing of the antibody in the host cell and/or a DNA coding for a peptide

facilitating the purification of the antibody and/or a cleavage site and/or a peptide spacer

and/or an effector molecule.

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

20 Use

Anti-TAZ antibodies may be used in method of detecting a TAZ polypeptide
present in biblogical samples by a method which comprises: (a) providing an anti-TAZ
antibody; (b) incubating a biological sample with said antibody under conditions which
allow for the formation of an antibody-antigen complex; and (c) determining whether

25  antibody-antigen complex comprising said antibody is formed.

Suitable samples include extracts tissues such as brain, breast, ovary, lung, colon,

pancreas, testes, liver, muscle and bone tissues or from neoplastic growths derived from



preparation of sterile injectable solutions or dispersion. In all cases the form must be 92 sterile and
must be fluid to the extent that easy syringability exists. It must be stable under the conditions of
manufacture and storage and must be preserved against the contaminating action of microorganisms
such as bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for example,
water, ethanol, polyol (for 5example, glycerol, propy@ne glycol, and liquid polyetheylene gloycol, and
the like), suitable mixtures thereof, and‘ve%etable oils. The proper fluidity can be maintained, for

example, by’ ¥AB RGSF I dRati Aty 21T 2RR IS R RASSA gaue oAy breast SsPEle size in

the case of gispairipriaiihilystspeutd 6 bupeaffagipniont briast dddesinistration 10The pharmaceutical
compositions disclosed here include those suitable for topical and oral administration, with topical
formulations being preferred where the tissue affected is primarily the skin or epidermis (for example,
psoriasis, eczema Antibodies mpidberhabitisteea sshid Bhppemned/furpackaged dnkckitid ntionatable

PharmaceuigatIfge b With {hRabReRIRARIeBBAPRHER EHISIOA MY tect contact with the skin

surface to be treated. A conventional pharmaceutical form for topical application includes a soak, an
ointmeny, a cream, g,Jplion. /5 RSt & gel, a stick, a spray, an aerosol, a bath oil, a solution and the
like. Topical therapy is delivered By various vehicles, the choice of vehicle can be important and

generally is relatedgo wht thﬁr an acute or %&rznic {jisease f’)s t&) H‘(/a trr%aitn g. Z&ﬁ%a% example, an acute
skin proliferation di %\%%8 léaf’a‘fﬁf’fgstwﬁe it AGUEBHY cFryl?]g E)r%paratl%ns, ereas chronic skin

proliferationteihaapreskirasice witatyfiaticanple pyrdttone. Sdpksanespbastest(mngthod of drying

cover) are AL RSy SR e g oy e e R R e o
25effective pytiratiidpagaretsP AMidd)ideadondng, dJdBY AU panpplyatride ameas palyhers etc)
10 etc. The immunoglobulins and/or antibodies may also be delivered into cells as protein
fusions or conjugates with a protein capable of crossing the plasma membrane and/or the
nuclear membrane. For example, the immunoglobulin and/or target may be fused or
conjugated to a domain or sequence from such a protein responsible for the translocational
activity. Translocation domains and sequences may include domains and sequences from
15  the HIV-1-trans-activating protein (Tat), Drosophila Antennapedia homeodomain protein

and the herpes simplex-1 virus VP22 protein.
PHARMACEUTICAL COMPOSITIONS AND ADMINISTRATION

While it is possible for the anti-TAZ agent, including an TAZ nucleic acid,
polypeptide, fragment, homologue, variant or derivative thereof, modulator, agonist or
20  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-TAZ
agent. Such pharmaceutical compositions are useful for delivery of the anti-TAZ agent
such as in the form of a composition as described, to an individual for the treatment or

25 alleviation of symptoms as described.

A pharmaceutical composition in the context of the present document is a

composition of matter comprising at least an anti-TAZ agent as an active ingredient.



depending upon the site of the lesion sometimes undesirable. As appropriate, they can be applied in
combination with a bandage, particularly when it is desirable to increase penetration of the agent
composition into a lesion. Creams or oil-in-water emulsions and gels are absorbable and are the most
cosmetically acceptable to the patient (Guzzo et al, 30in Goodman & Gilman's Pharmacological Basis
of Therapeutics, 9th Ed., p. 1593-15950 (1996)). cr83m formulations generally include components

such as petroleum, lanolin, 93 polyethylene glycols, mineral ojl, glycerin, isopropy! palmitate, glyceryl
stearate, cetearyl ak ?’fB’&SBWé?é E?yéa’[&%??%5?6‘&'?%?&?&%%?&%8%&?&8&%&? ﬁgﬁé% ne,
carbomen, meHtysidaiisatidasatneneo @ phaytisctiiieallipace: myslovaeiivsonm deffdeyideoxypropyl
methylcellulose, as, WeE as mixtureﬁ_thereof. ?lOther fogmulations for to icfal %P%olication include
shampoos, Y0P SITARE 20N SHHIFIRY k@ paRie ataif 0SS YOIRIBTAR D' 1642 residue on the
underlying slgseribedh 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 Ito 30%, about 10 2-20%, or about 5-10%. The
concentration used barffreiiverangppewdbraen dspandingarom g Rartiswasdisrase ebaYRIe®he

concentration gap e lpurered pi i, anrlicatiomaf thelermuling MeydasiessdignusiheTopical

applications are often applied twice daily. However, once-daily application of a larger dose or more
frequent appftiamehewrd uneabihgstitepsaptp staigdstihe. cenerathaaith ebthe oatiehhyhseysiYeservoir

and allow 13gradualBeirtrafiarvitmel ik iip-theviakia Mdniry stHYRIRaalarasdperiod of time.

In a topical application, a sufficient amount of active ingredient must penetrate a patient's skin in order
to obtain a §egI1PieRHARNHCONBELAF@RESt. It is generally understood that the absorption of drug into
the skin is a function of the nature of the drug, the behaviour of the vehicle, and the skin. Three major

variables account for. differences in 20the rate of absorption or flux.of different topical drugs or the
same drug in differge)LHfa\'P(i%% agn cgUigf?fgrﬁg%%%f ((:Jarug']clrrsl ﬁ%%%h?&?gmﬂéngh?tl f(t)ﬁng(:)‘éi‘%éient of drug
between thevittiahendesiraefommead tine deediialdnzintttia 6 alifii slenpbeefficienttcat Grogulatine. fteatum

corneum. To be effective for treatment, a drug must cross the stratum.corneum. which is responsible
fo the barr SRS T E P B e i

penetration disaffepiversnsurfacmstrienggaat sl @ricasandthe Bke1TypicellFothezarridemenstrated that
i Vivo efioagh PLIRRIA: ARALSHABIOLIRYR S PAARAERRIP i ToldParRbirdRete Nt
dermatomed huhian'skin in vito. 04
15  “acceptable” in the sense of being compatible with the other ingredients in the formulation
and not injurious to the patient. The carrier should be biologically acceptable without

eliciting an adverse reaction (e.g. immune response) when administered to the host.

The active ingredient(s) of a pharmaceutical composition is contemplated to
exhibit therapeutic activity, for example, in the alleviation of cancer, tumours, neoplasms
20  and other related diseases. Dosage regimes may be adjusted to provide the optimum
therapeutic response. For example, several divided doses may be administered daily or the
dose may be proportionally reduced as indicated by the exigencies of the therapeutic

situation.

The active compound may be administered in a convenient manner such as by the
25  oral, intravenous (where water soluble), intramuscular, subcutaneous, intranasal,
intradermal or suppository routes or implanting (e.g. using slow release molecules).
Depending on the route of administration, the active ingredient may be required to be
coated in a material to protect said ingredients from the action of enzymes, acids and other

natural conditions which may inactivate said ingredient.



active compound(s) from the skin surface into epidermal keratinocytes. A skin enhancer which
increases the absorption of the active compound(s) into the skin reduces the amount of agent needed
for an effective treatment and provides for a longer lasting effect of the formulation. Skin penetration
enhancers are well known in the art. For example, dimethyl 5sulfoxide (U.S. Pat. No. 3,711,602); oleic
acid, 1,2-butanediol surfactant (Cooper, J. Pharm. sd., 73:1153-1156(1984)); a combination of

ethanol and oleic acjd or oleyl alcohol (EP 267,617), 2-ethyl-1,3-hexanediol (WO.§7/03490); decyl
methy! sulphoxideﬁh‘?}laﬂ%ﬁéﬁwt(ﬂ SFAdmRiD .tﬁ.rﬁgraér.‘?\ﬂgfe{ﬁ.c E}Pr?g 8km§1,°g%165-173
(1996)); alcaheipeatiphgride Otirityherigoutstgimtdzoinhbie Tdd upyieatidane anyrearpadidelyoles
10(Kalbitz et al, Pharmazie, 51:619-637.(1996)); Terpenes sych as 1,8-cineole, menthone,
limonene arfd4&& ﬁ&Sﬁ?&ﬁ?gﬁg}ﬂf ﬁé‘ﬁﬁﬁ%% @%R%?%Srééq%é@?%}:@’75?—‘335?‘(%%5?1\02%‘&.RTM. and
Transcutol (gantisomelalofNetefoemuliatdRediZd: T2 oAb (AR96) thergleiy deiddpolystmytene
glycol and propylene glycol (Singh et al, Pharmazie, 51:741-744 (1996 e kno a improve skin
15pen2$rati8ﬁ%ijt§ﬂeggﬁs(ye ?nﬁ?gg%lﬁ'f yevgg?r)ﬂl'ﬁreﬁg rt'a %‘rtfg cat'ntgéaggn‘ggﬁfélgﬁ?p%ﬁ%téﬁscan be
determined &hieakhiques known to those of skill in the art. For example, radiolabeling of the active
compound, followed by measurement of the amount of radiolabeled compound absorbed by the skin

enables one of skilDmthermivigrdétermine levels of the composition absorbed using any of 20several
methods of determining skin penetration of the test compound. Publications relating to skin penetration

studies include RejfgsHRtBmBbERIAsGHR IRAWkaSe TR X\VRAVIRY XPrHesiiba Higmsuan idnimal Model
for Measuring Percutaneous Penetration. In;Swine.in Biomedical Research (M. E -‘\%TG I;i%son, Ed.)

Plenum, NeRiovifed #8a8 o) semperiHen andadmuniamd gsorid treh e dewes of Hipr

Penetngtion A5Retaisiviati@rprétsidheihanhvint mikin bdrerriaRbBuM Itfgnaioabqaind (vng
Reifenrath, Eds., CRC Press, Boca Raton, 1990, pp.67-80; and W. G. Reifenrath, Cosmetics &

Toiletries, 1%:33-9(1995). For some applications, a long acting form of agent or composition may
be administered using formulations known in the arts, such as polymers. The agent can be

3oincorporated ntq AL AR, PGSt Lo oL AFIR CORTRSR WHERNAIEIAA: 1105 (1992

Thacharodi eta!, in Biomaterials 16:145-148 (1995); Niedner R., in Hautarzt 39:761-766 (1988)) or a
bandage actwrdipftabletsttansslknonseintions afts eldeiitre aswune affthaarel formawlalian isf the drug to

the areas to, freated: QRiARAY: 1h8 Ricahiaialines ARsRIReiiriasebaue asidifional

excipients

15 The effective amount of agent depends on the age, weight and condition of a
patient. In general, the daily oral dose of agent is less than 1200 mg, and more than 100
mg. The daily oral dose may be about 300-600 mg. Oral formulations are conveniently
presented in a unit dosage form and may be prepared by any method known in the art of
pharmacy. The composition may be formulated together with a suitable pharmaceutically

20  acceptable carrier into any desired dosage form. Typical unit dosage forms include tablets,
pills, powders, solutions, suspensions, emulsions, granules, capsules, suppositories. In
general, the formulations are prepared by uniformly and intimately bringing into
association the agent composition with liquid carriers or finely divided solid carriers or
both, and as necessary, shaping the product. The active ingredient can be incorporated into

25  a variety of basic materials in the form of a liquid, powder, tablets or capsules to give an

effective amount of active ingredient to treat the disease.

The 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



5for example; preservatives such as methylparaben, benzyl alcohol, sorbic acid or quatemary
ammonium compound; stabilizers such as EDTA, antioxidants such as butylated hydroxytoluene or
butylated hydroxanisole, and buffers such as citrate and phosphate. Parenteral Administration 10The
active compound may also be administered parenterally or intraperitoneally. Dispersions can also be .
prepared in glycerol, liquid polyethylene glycols, and hixtures thereof and in oils. In some

embodiments, the dispersions may be prepared in 30% Capsital (CyDex, Inc., Lenexa, Kansas, USA).
Capsitol is SRHIGALAE By disiekann AL pRe i ALY SR, %ﬁgv§a?95@;5’éffﬁé‘ba¥r f the
lipophilic camaolzjomlautvdiﬂﬁﬁew@iesm@ed gsedifh teSotinliftingdaabISBERLL hacytiadixrin may be
SBE7-13-CD. Adjuvants The composition may be administered jn, an.adjyyant, co-adminjstered with
enzyme inhIEREIS T ARCHISSS SIS, AGRRISHPTS GXetPin e KroAnd e ke e el ) fmmune

stimulating cempsuritisyathahdripsigianiyAdifubossnporiteonp iateachehatra indtuble a6segoreitols,
non-ionjc s%réa tants such as polyoxyethylene oleyl ether and n-hexadecyl polyethylene ether.
Enzymé inhi5iT&1R%ude pancreatic trypsin. Liposomes include water-in-oil-in-water CGF emulsions
as well as conventional liposomes. Prevention of Microorganism Growth Under ordinary

conditions of storag ) use, e BIRPRIAINS ERURONIAITE FRISRRUAIR RIRSGHRRINe arowth
a

of microorganisms. The prevention of the action of microorganisms can be brought about by
various antibinsterfatchrag avmriiagasanibrreadios esEmimehiraglaia; exHsBEavd1, a5KEFRE 4Brbic acid,

thirmerosal ,3a¢h elk&idhPAAV AEIES SR PASEtE JArIE HOBAS UARIE ARRNSalR and the
like; a lubricant such as magnesium stearate; and a sweetening agent such as sucrose,
10 lactose or saccharin may be added or a flavouring agent such as peppermint, oil of
wintergreen, or cherry flavouring. When the dosage unit form is a capsule, it may contain,

in addition to materials of the above type, a liquid carrier.

Various other materials may be present as coatings or to otherwise modify the
physical form of the dosage unit. For instance, tablets, pills, or capsules may be coated
15  with shellac, sugar or both. A syrup or elixir may contain the active compound, sucrose as
a sweetening agent, methyl and propylparabens as preservatives, a dye and flavouring
such as cherry or orange flavour. Of course, any material used in preparing any dosage
unit form should be pharmaceutically pure and substantially non-toxic in the amounts
employed. In addition, the active compound may be incorporated into sustained-release

20  preparations and formulations.

Injectable or Intravenous Administration

In some embodiments, the anti-TAZ agent is provided as an injectable or
intravenenous composition and administered accordingly. The dosage of the anti-TAZ
agent inhibitor may be between about 5 mg/kg/2 weeks to about 10 mg/kg/2 weeks. The

25  anti-TAZ agent inhibitor may be provided in a dosage of between 10-300 mg/day, such as
at least 30 mg/day, less than 200 mg/day or between 30mg/day to 200 mg/day.

The pharmaceutical forms suitable for injectable use include sterile aqueous
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous

preparation of sterile injectable solutions or dispersion. In all cases the form must be



96 example, sugars or sodium chloride. Prolonged absorption of the injectable compositions can be
brought about by the use in the compositions of agents delaying absorption, for example, aluminium
monostearate and gelatin. Sterile injectable solutions are prepared by incorporating the active
compound in 5the required amount in the appropriate solvent with various of the other ingredients
enumerated above, as required, followed by filtered Qerilisation. Generally, dispersions are prepared
by incorporating the sterilised active ingredient into a sterjle vehicle which contajns trge, basic

dispersion riSHHSANGIUPHPFSHIA L Bherian fhaisaAtY REMERYLL &S ILRELESTEOR Wd%ase of
sterile powdgescstdifiony epataiidacairstandesiviagtaié rhisobetineserikd mpaihadhof preparation may

include vacuum drying and the freeze-drying technique which.yiel owder of the active ingredient
plus any adﬂ%ﬂHfrbafg\ge%ﬁ'r?é‘r«gngWf?%yﬁ? ﬁsé‘eﬁosag%%ﬁgﬁ‘f&fr%@ﬂ@d?gﬁﬁm%ﬁ%ﬁ%?é%}f_° \élcrr%aceutically
Acceptable {sivery ohdidgpedibe iaitiphashaienic fly exaagiéabletaqeikarahootydil (fort” includes any
15and all solvents, dispersipn media, coatings, antibacterjal and antifungal age Isotonic and
absorpra?on &éﬂ?fﬂfy’ §Zeecﬁf§’giﬁ5?ﬂ¥ ke )ﬁﬁ)g 3'5@% %'§ ol %@FQI A %ﬁﬁ%’ %r%ﬁgé%ggeutical active
substances saitablt kiitvneintheecaff ahd eepétatdefail a I hapropar fniidityatan deienemegeed,ifoncompatible

with the active |n§lre |erﬁ, use (t}%greofm the her?%eﬁltl]tiir(l: %orﬂpositiops IS COQ}; platedé dSupplementary

active ingrea)l(élm Eanyat Lo'be mccoc%b"&rg!t‘ec o ecbn’{po%i 1ONS. gggge Rt Forms Itis

especially apaaictagerelin thefoaseudfitbsphasioranalitiyaheasepdsitperactaitsage unit form for ease of
administration and uniformity of dosage. Dosage unit form as used herein refers to physically discrete
units suited as unithepizdddaguasifetiene subjects to be treated; each unit containing a predetermined
guantity of active material calculated to produce the desired therapeutic effect in association with the

10 The pharmaceutical compositions disclosed here include those suitable for topical
and oral administration, with topical formulations being preferred where the tissue
affected is primarily the skin or epidermis (for example, psoriasis, eczema and other

epidermal diseases).

The topical formulations include those pharmaceutical forms in which the

15  composition is applied externally by direct contact with the skin surface to be treated. A
conventional pharmaceutical form for topical application includes a soak, an ointment, a
cream, a lotion, a paste, a gel, a stick, a spray, an aerosol, a bath oil, a solution and the
like. Topical therapy is delivered by various vehicles, the choice of vehicle can be
important and generally is related to whether an acute or chronic disease is to be treated.

20 As an example, an acute skin proliferation disease generally is treated with aqueous drying

preparations, whereas chronic skin proliferation disease is treated with hydrating
preparations. Soaks are the easiest method of drying acute moist eruptions. Lotions
(powder in water suspension) and solutions (medications dissolved in a solvent) are ideal
for hairy and intertriginous areas. Ointments or water-in-oil emulsions, are the most

25  effective hydrating agents, appropriate for dry scaly eruptions, but are greaéy and
depending upon the site of the lesion sometimes undesirable. As appropriate, they can be
applied in combination with a bandage, particularly when it is desirable to increase
penetration of the agent composition into a lesion. Creams or oil-in-water emulsions and
gels are absorbable and are the most cosmetically acceptable to the patient. (Guzzo et al,

30 in Goodman & Gilman’s Pharmacological Basis of Therapeutics, 9th Ed., p. 1593-15950

(1996)). Cream formulations generally include components such as petroleum, lanolin,



required pharmaceutical carrier. The specification for the novel dosage unit forms are dictated by and
directly dependent on (a) the unique characteristics of the active material and the particular therapeutic
effect to be achieved, and (b) the limitations inherent in the 97 art of compounding such as active
material for the treatment of disease in living subjects having a diseased condition in which bodily
health is impaired. The principal active ingredie #s are compounded for convenient and effective
administration in effective amounts with g suitable pharmaceutjcally ac eptakjsl’set carrier in 5dqsage unit

form. In the RA¥EBYIEBFHBSRISHR RGN g T APBRIRY) B RO B S ERE 0 SEFBT hre

determined ji¢diedererspHeryacdtitel Bepepyichiyasae] inaliministisljsmpikiw seidabgiacients.
EXAMPLES Example 1. Cell lines and%imi s 10The cell lines MCF10A, ’\,ql?(’: 7, MDA-IYIB-231,
Hs5 781, ZRASp IR UH AP RS RS EAGa o RHETF, P LGSR RFRSHRIERH the
recommendedthyeet e as fme Vs mflAesithewbich are cultured in DMEM supplemented with 5%
horse serum, 20ng/m1 of EGF, 0.5pg/m1 of hydrocortisone, 100ng/m1 of cholera toxin, 10pg/m1 of
insulin and pen/strep. BT-549 cells are cultured in RPMI supplemented with 10% FBS.

15MDASMB-435S, Other formidasiansrfrntopiqahepplisgtiamsinelid o shasireetareans. chaksletingy) and
maintained Hﬁ@ﬂ(lcﬁ'}ﬂe?Lb%PJWSH%&!E%&%ﬁ&ﬁ@E%W%@BM'iﬁhd%% MEAsER-453 and

BT-474 are provided by Yoshiaki Ito (Institute of Molecular and Cell Biolo%:é.l 0 cells are

7
maintained ks tesgaip ppradiai@ldiniiermieorsinfisacibBMshcieg ¢ 488 H{aMAlhed in DMEM with

10% FBS supplemented with 10pg/m1 200f insulin. The amphotropic Phoenix packaging cells are

kindly provided by G. Nolan (Stanford University) and maintained.in DMEM supplemented with 10%
BS. " Tho cONRSTHEER PRSTURUN RIS PRGS040 e PR SR Bo A agged
TAZ are constivigtesfapquolyhesddschpwdighctorthéRGRpassing thecVBGRAGN talddk. aatadeioned into

BamH -Salks’t s of the retroyirgl vector pPBABEpuro. 25 The Flag-tagged mouse TAZ is constructed

by Pck)usi éﬁéa%@ﬁﬁéﬁ@% %ﬁ]oﬁfgﬂ}é%goﬁﬂs ngﬁf]uﬁg i %f&glﬁra‘r)%%grboeﬁlﬂﬁé?gé)e/) and

cloned into BikBlY - Sairtstitesn 0 bh e madsp that mercttr i A Birhiyg towerethdr dim Spficatian biudtiel

(instiute of Molecular and G| B0l RGN GRS HR B3NN RETaR(Z (amino acids
However, once-daily application of a larger dose or more frequent applications of a

smaller dose may be effective. The stratum corneum may act as a reservoir and allow

15  gradual penetration of a drug into the viable skin layers over a prolonged period of time.

In a topical application, a sufficient amount of active ingredient must penetrate a
patient’s skin in order to obtain a desired pharmacological effect. It is generally
understood that the absorption of drug into the skin is a function of the nature of the drug,
the behaviour of the vehicle, and the skin. Three major variables account for differences in

20 the rate of absorption or flux of different topical drugs or the same drug in different
vehicles; the concentration of drug in the vehicle, the partition coefficient of drug between
the stratum corneum and the vehicle and the diffusion coefficient of drug in the stratum
corneum. To be effective for treatment, a drug must cross the stratum corneum which is
responsible for the barrier function of the skin. In general, a topical formulation which

25  exerts a high in vitro skin penetration is effective in vivo. Ostrenga et al (J. Pharm. Sci.,
60:1175-1179 (1971) demonstrated that in vivo efficacy of topically applied steroids was

proportional to the steroid penetration rate into dermatomed human skin in vitro.

A skin penetration enhancer which is dermatologically acceptable and compatible

with the agent can be incorporated into the formulation to increase the penetration of the



98 229) are constructed by cloning the PCR-amplified cDNA fragment encoding the indicated amino
acids into EcoR1/Xhol sites of pGEX4T-1 (Amersham Biosciences) and pET32a (Novagen),
respectively. pGEX-YAP (amino acids 206-262) is constructed by cloning the PCR-amplified fragment
from human cDNA library into the EcoRI/Sall sites 5 of pGEX4T-1. Example 2. Purification of
CST-tagged Protein One liter of E .coli BL21 (D@é) carrying the pGEX-TAZ or pGEX-YAP
constructs are grown in LB medium until OD 0.8-1 and are induced with 0.1 mM of IPTG

(isopropy|-PRESiYRisefaRRUBHRHeRI e Skinsvelrrgim e RIgRTResErLnNY iesa A SN ARiFArvested by

0I000g Tor S A 1o Tt B 0. of Al hione-sephafose 4
,000g for 30 mm at 4C and the supernatant is mixed with 0.5m utathione-sephagose 4B
(AmershamOSREgIERested foF anpifpgtive Frpenipnd & Wé%‘??(}(ﬁ’rfﬁﬁ? ﬁﬁ@:‘f’ﬂﬁ'ﬂﬁ gg‘?.t ﬁ‘fw@%ou nd

Emt_?ins_aref@fllﬂtﬁﬁt%iﬁh%(Wﬁémﬁﬁ&ﬂ-@ﬂhhﬂ?é@@wf?@dv@lumﬁ\ iMEArmMPrisianpte Qirhetiplample 3.
urification of His-tagged Proteins One liter of E, cqli BL21 (DE3) carrying the pET-TAZ fusion
construtts ié‘ﬂf%@@g Splab e B A48k 2lsis Tﬁé%g t?y'béﬁ?ﬁsﬂtf’jﬁ‘f %‘?é@gﬁ%gﬁ?feg'(loomM

Hepes-KOHHarA . 4cp0me: Mas1256 00ysM) K oBitatlsH@T-2thaAb), ad Wl did avidreapledthanol and
protease inhipitors cocktail fr oche Molecular Bi | ke lysate is spun and.20the
supernatanlagi%hfiﬁé)gt% af;ﬁ ng&ff&fg&’\%vllﬂﬁxﬂﬁﬁl@fm@%? ﬁgi%‘%ﬁ@gm P(%{I] ?1‘ S for2hat 4
C. The resinm@zomsRanfoHdipas Vit WabhiggMefier Parmbtdliee IpHo5-4,73A0998H)KCI, 10%
glycerol, 10mM.imidazple and 2 mM pmercaptoethanol eluted with 5 volume of elution buffer (20
mM Hepes,%@?@??ﬁ’(&’ﬂ%' I,{%Bb/gcé Ve&TST 255 Mk imi 'a%Fé%}Ié 'fr%ﬁ%%r%ngrggﬁgqeeﬁnanol). 25
Example 4. Knfibied e al Phapaatie, Ahtd10d683 ar2@ised by injecting rabbit with GST-TAZ (amino acids
160-229) three times followed by two additional boost injections with His-TAZ (amino acids 160- 229)

before serum is collected. The antibody is affinity purified using immobilized HisTAZ. To detect TAZ
specifically, antibodytigengeauith el phednsrle, srenthorsdl ersss gnd eseptidoA (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

15  penetration of an active ingredient.

Levels of penetration of an agent or composition can be determined by techniques
known to those of skill in the art. For example, radiolabeling of the active compound,
followed by measurement of the amount of radiolabeled compound absorbed by the skin
enables one of skill in the art to determine levels of the composition absorbed using any of

20  several methods of determining skin penetration of the test compound. Publications
relating to skin penetration studies include Reinfenrath, W G and G S Hawkins. The
Weaning Yorkshire Pig as an Animal Model for Measuring Percutaneous Penetration.
In:Swine in Biomedical Research (M. E. Tumbleson, Ed.) Plenum, New York, 1986, and
Hawkins, G. S. Methodology for the Execution of In Vitro Skin Penetration

| 25  Determinations. In: Methods for Skin Absorption, B W Kemppainen and W G Reifenrath,
Eds., CRC Press, Boca Raton, 1990, pp.67-80; and W. G. Reifenrath, Cosmetics &
Toiletries, 110:3-9 (1995).

For some applications, a long acting form of agent or composition may be
administered using formulations known in the arts, such as polymers. The agent can be

30 incorporated into a dermal patch (Junginger, H. E., in Acta Pharmaceutica Nordica 4:117



Example 5. Western Blot Analysis The indicated cells are washed once with ice-cold PBS and
subsequently lysed in ice-cold lysis buffer (150mM NaCl, 50mM Tris-HCI, p1-1 7.3, 0.25mM EDTA, pH
8.0, 1% sodium deoxycholate, 1% Triton X-100, 0.2% sodium fluoride and 0.1 % sodium
10orthovanadate supplemented with protease inhibitor cocktail). After clearance by a spin (10,000q,
15min), the lysate is resolved on SDS-ponacryIami(?é gels and blotted onto nitrocellulose membrane.
The filters are blocked in 5% skimmed milk in PBS and probed with_indicated primary antibody

followed by H9%iddathpwdistiakdnBigmaiaeals iedddalyiHascNISTREER SRMERIA visualized

using Supers)ergll- e co38ho Exaatdet aBRIFOMIsUS fMeestienwndn ek to incldaseatiphotropic
Phoenix packaging cells T,e tranﬁl‘[ﬁct d with the indica&ed retroyiral vectors using Lipofectamine
according t&HES0eA AL ASMYGRSR Foﬁ%%ﬁﬁh&éﬁﬁs/&ﬂ F 283 %he retroviral supernatants are

collected, filtered (0.45 pm; Millipore) and added onto the target cells in the presence of 5 pg/m1 of

poborene (Sioma- SQAIR 01 IRCIANIS e i &5 IeClgR bR PElS Aslected

with puromycin (1 p rawe ore being analyzed for TAZ expression by Western blotting.
For re-éxprdesivampleprescTvalivies CH 3¢ttty ipacahea rrnpl alsehadlisorhis psitbAral supernatants

derived fro ' Tol ' I ' E Tap are added to
KD B o 1) and

puromycin (bwylatad kydepmseluensorduriaherdroxpaiselscand bulises ssk 25 GHRR Ahediated

Knockdown folﬁéte. Short hairpin RNAs (shRNA) against human TAZ are designed using siRNA

design program from Dharmacon and subcloned into the Bglll-Xhol sites of the pSuper.Retro.puro
vector (Oligoenging),, Eifisagvuahihagansiucts is tested through Stransduction into MCF7 and HS578T
cells and Western blot analysis of total cell lysates with the TAZ antibody. The sequences for the

E o L T NN e
5'CAGCCTOIpAAPBATATIG LS piepakadn, gy kAT Aiguid G T@AET Al3GMS, and mixtures

thereof and in oils. In some embodiments, the dispersions may be prepared 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

15  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 stimulating compound such as interferon. Adjuvants contemplated herein include

20 resorcinols, non-ionic surfactants such as polyoxyethylene oleyl ether and n-hexadecyl
polyethylene ether. Enzyme inhibitors include pancreatic trypsin. Liposomes include

water-in-oil-in-water CGF emulsions as well as conventional liposomes.

Prevention of Microorganism Growth

Under ordinary conditions of storage and use, these preparations may contain a

25  preservative to prevent the growth of microorganisms.

The prevention of the action of microorganisms can be brought about by various
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic

acid, thirmerosal, and the like. In many cases, it is possible to include isotonic agents, for



103'. Example 8. Wound-healing Assay Cell migration is assessed in wound healing assays.
Briefly, confluent MCF10AGFP, MCFIOA-TAZ, Hs578T-KD-715 and Hs578T-KD-652 cells plated on
tissue culture dishes are wounded by manual scratching with 200121 pipette tip, washed with PBS and
15incubated at 37 C in complete media. At the indicoé;)d time points, phase contrast images at specific
wound sites are captured. Example 9. Anchorage-ing pendent Growth in Soft Agar 1.5 ml of 0.5%

agar (electrograde ultra pure; Inyitrogen, Carlsbad, CA) supplemented with RPMI, 10%.EBS, are
plated in siXETANRFatdeUS M?&@‘H&E#Pﬁﬂ?e %@%ﬂﬁfga (f‘ggﬁ'é"éf’ RLIF AP SRS B 0% agar

supplementeshwitlbid Rt abOkt bR ansipkitecbaiptaiisntidifisgthutienyaganbiontiohnfedia is added
on top of the solig#%eqﬁ%ar. layers and the colonies are allowed to grow in incubator at 37C, 5% CO2
for 2 to 3 wEERE P& AR LPOaR UGG R eeia}:{['ﬂured with an inverted microscope. Example 10.
Cell Motility and Invasion Assays (Transwell Assays) 101 medium as described by the manufacturer.

Complete mediumgyith 0% R (L50BH iSRS ERS MesASIAR (RUTRRBSIORBAlE 1104 cells in

500 pL of complete medium with 0.5 % FBS are added fo the inserts and incubated for 48 hours at
37C, 5% CU®= Eaiised ammirigoheRPRIOpERIh sohtnaiiuiduyRIiue plithe ptkatingedisnidved with a

cotton swal phereas 4h6veells RRuhel RS wLIBY GilRTHStAR Lt ANER ABrkNS, WRIb ATBrEYPSinized

and cell number are counted. Cell invasiveness is done essentially same as cell motility assay
except that @ﬁ%mﬁ&%ﬁ’ mmetmwéwmﬂﬁ@@mww%am upsastasibe peRists&piskcarbonate
membranesBregAaiRd Mith At dRyemelMatine tiRasg MR dMemh@egMati fBRoLeBIosciences).

enumerated above. In the case of sterile powders for the preparation of sterile injectable
10 solutions, the methods of preparation may include vacuum drying and the freeze-drying
technique which yield a powder of the active ingredient plus any additional desired

ingredient from previously sterile-filtered solution thereof.

Pharmaceutically Acceptable Carrier

As used herein “pharmaceutically acceptable carrier and/or diluent” includes any
15 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

20  incorporated into the compositions.

Dosage Unit Forms

It is especially advantageous to formulate pharmaceutical compositions in dosage

unit form for ease of administration and uniformity of dosage.

Dosage unit form as used herein refers to physically discrete units suited as unitary
25  dosages for the subjects to be treated; each unit containing a predetermined quantity of
active material calculated to produce the desired therapeutic effect in association with the
required pharmaceutical carrier. The specification for the novel dosage unit forms are
dictated by and directly dependent on (a) the unique characteristics of the active material

and the particular therapeutic effect to be achieved, and (b) the limitations inherent in the



Example 11. Tumorigenesis in Nude Mice 4- to 6-week-old female nude mice are inoculated s.c.
in the left and right hind flanks or into the thoracic mammary fat pad with 5 x 106 MCF7-KD-715 or
MCF7-KD652 cells suspended in 100 pit of PBS and simultaneously received a 60-day release pellet
15 containing 0.72 mg ofl13-estradiol (Innovative Research of America, Toledo, OH). Tumor
development is monitored and pictures of mice are thken when the tumor sizes are bigger than 5 mm.
Example 12. Immunohistochemistry Human breast tissue arrays (InnoGenex) are, used to examine the

expression 8PS0 PAPRAIDE ReTh A Fetiyn maseral das e RAYTISHS o FisFAaI ALY 13 &8 ues.

Immunohistaebristikdssee donditon izingh2B ko &lViriglth TMnpysited K 1395 (Dako, Carpinteria, CA).
The slides are de-waxed in fresh xylene for 5 min for three times and re-hydrated sequentially with
100%, 95%, 80% and 75% ethanol and PBS (5 min for each step), followed by antigen retrieval with
2100-Retriever (Pidke itincipatactivesriavedismeatiponuindsd fdy tonveniaiv andotirstiveitrate buffer,

1-16. After coolir _ . . oo e Qulter
019 oo L o A e e

1202'in %Ia for 20 min. After rinsing with PBS, the slides
are blodkeddoitige BStEorm5 i theatase rfraompbotioBSAeimng apRieaea trisied with 102 the

primary a”t'na%?af?fgﬁ@,v feﬂg%'aagé Al FHDSRANEY e slides fie Jeashest vt RRRnwithr0- 1%
tween-20 andTollowed by bioti yﬁated secondary ‘antibody for 2 hr. After washing, the slides are
incubated WiMUESAASTA thesAB deeedients for 60 min. The diaminobenzidine tetrahydrochloride
(DAB) peroxidase substrate is applied to slide for 3- 55 min in dark and reactions are terminated by
washing Witg PBS. The results are analyzed under microscope. Example 13. TAZ Expression in
Breast Can e The expression of TAZ in breast cancer cell lines is examined by immunoblot

Example 1. Cell lines and Plasmids

10 The cell lines MCF10A, MCF7, MDA-MB-231, Hs578T, ZR-75-1 are purchased
from American Type Culture Collection and maintained in the recommended media
except for MCF10A cells, which are cultured in DMEM supplemented with 5% horse
serum, 20ng/ml of EGF, 0.5ug/ml of hydrocortisone, 100ng/ml of cholera toxin, 10pg/ml
of insulin and pen/strep. BT-549 cells are cultured in RPMI supplemented with 10% FBS.

15 MDA-MB-435S, T-47D cells are from Lo Ting Ling (Institute of Molecular and Cell
Biology) and maintained in DMEM supplemented with 10% FBS and 10pg/ml of insulin.
BT-20, MDA-MB-453 and BT-474 are provided by Yoshiaki Ito (Institute of Molecular
and Cell Biology). BT-20 cells are maintained in MEM supplemented with 10% FBS.
MDA-MB-453 cells are maintained in DMEM with 10% FBS supplemented with 10pg/ml

20  of insulin. The amphotropic Phoenix packaging cells are kindly provided by G. Nolan
(Stanford University) and maintained in DMEM supplemented with 10% FBS.

The ¢cDNAs of human TAZ is from MCG clone 19891. The full-length TAZ or
Flag-tagged TAZ are constructed by polymerase chain reaction (PCR) using the
MCG19891 clone and cloned into BamH 1-Sall sites of the retroviral vector pBABEpuro.
25  The Flag-tagged mouse TAZ is constructed by PCR using mouse cDNA library from
Naiyang Fu (Institute of Molecular and Cell Biology) and cloned into SnaB1-Sall sites of
the retroviral vector pPBABEhygromycin from Sofie Van Huffel (Institute of Molecular
and Cell Biology). pPGEX-TAZ (amino acids 160-229) and pET-TAZ (amino acids 160-



analysis using total cell lysates. Testing several commercially available as well as in-house
10generated antibodies showed that all antibodies reacted with both TAZ and the homologous YAP.
Due to efficient detection of both TAZ and YAP by a commercial antibody (IMGENEX), we have used
this antibody throughout the entire study except for the experiment described in Figure 5. The results
derived from a representative experiment, shown in%lgure 1A, indicate 15that TAZ is expressed at
varying levels in all breast car cﬁer eII,Iineéﬁ?gﬁg; ression levels of.both TAZ and YAP are

ined . Th
normalized 4G2ALE BOOSEUSISERN SRBIRgS '&(R}é‘}é“s‘i@ﬁé RMFBh RS fiShendent
experimentsriieapsé sailieragidarhitoaFy dRIIX Ab O wice i oF [gGEX 4 B- A argstamiBéasiamespamcell lines,
high levels d 4 arbitrary units) of TAZ ected in Hs JI:549, and A-MB-4355
cols, e L O R GRS S S (38 DRad I POARETSELRT 56, and T-470
cells. MCF184nikahe PR AnpB fdIragmotii-froankuibniciaNcalsbexyriras thevHeoR 5’ Salbsites 1
arbitrars¥ unit}‘o E% i’gnificantly, three (Hs578T, BT-549, and MDA-MB-4355) of the four highly
25invasive CaRcErtéll Tines exhibit high levels of TAZ expression with MDA-MB-231 cells expressing
moderate levels. These four cell lines are shown in Neve et al (2006) to correspond to basal-like or
basal B canﬁt;glm;ﬁ,sz.rpg;qﬁgﬂtjgg JpESe praassr cell types. 103 Most (five out of 7) of
the weakly invasive cells express low levels of TAZ with two cell lines (BT-20 and T-47D) expressing

moderate levels. These results suggest that the majority of highly invasive breast cells express high
levels of TAZ, whil©#leditaaidrEy-af BRaklyDREZ) siveyiey shexpGESs- D47 oy PG BX TYWXP Shitssucts

correlation of YAP expression |evels with j iyeness of Qreast cancer cells j iced (Figure | B).
The correlaﬁBeng(S?‘?‘ﬂ\‘Z)"i%FBg o2 IléR'}éll @ﬁrﬁ@ iﬁr\l/% v 'é%egf‘%?éa@ géiﬁlc%krs[&ﬂécsuggests that TAZ
may be part(3bfiepylegtiaisogaacepyrandkiddh fasorendghtcit bopastarapaetucelBacteBaxample 14.

Overeypresgon of 1AZ [y MGEIOA colfs ndges Eloblastife 0 Morghlog i Fspeites Cel

The lysate are spun at 10,000g for 30 min at 4°C and the supernatant is mixed with 0.5ml

of glutathione-sepharose 4B (Amersham Biosciences ) for 2 h at 4 °C. The beads are
washed four times with PBS. The bound proteins are eluted with 5 volumes of 10mM

reduced glutathione in 50 mM Tris (pH 8).
15 Example 3. Purification of His-tagged Proteins

One liter of E.coli BL21 (DE3) carrying the pET-TAZ fusion constructs is induced
as pGEX-TAZ. Bacteria are lysed by sonication in cracking buffer (100mM Hepes-KOH,
pH7.4, 5mM MgCI2, 500mM KCl, 0.1% Triton-X-100, 2mM pB-mercaptoethanol and
protease inhibitors cocktail from Roche Molecular Biochemicals). The lysate is spun and

20  the supernatant are collected and incubated with 1 ml of Talon Metal Affinity Resins
(Clontech) for 2 h at 4 °C. The resins are washed four times with washing buffer (20 mM
Hepes, pH7.4, 200 mM KCl, 10% glycerol, 10mM imidazole and 2 mM -
mercaptoethanol) and eluted with 5 volume of elution buffer (20 mM Hepes, pH7.4, 200
mM KCl, 10% glycerol, 250 mM imidazole and 2mM B-mercaptoethanol).

25 Example 4. Antibodies

Commercial TAZ antibody is purchased from Abcam and Imgenex. YAP antibody
is purchased from Cell Signaling. Actin antibody is from Sigma. Rabbit polyclonal TAZ-



To examine the functional consequence of TAZ expression in breast cancer cells, we overexpressed
TAZ or Flag-tagged TAZ in MCF 10A cells (which exhibit low endogenous levels of TAZ) to levels that
are about 2-3 fold of those found in high-expressing invasive cells such as Hs578T and BT-549
(Figure 2A). This is achieved by 15retrovirus-mediated transduction, as MCF10A cells are not
satisfactorily transfected to express exogenous protg?ns. Pools of MCF1OA cells infected with the

appropriate retrovirus are analysed to avqid clonal variations. EGEP expressing cells (I anels of
Figure 2B) riﬂ%ﬁ%“dafﬁg’%'i?ﬁ@ﬁ%F%‘ﬁ%BYdHE@%%WB?%‘@'&a@%T@%@W 881@? @Pd er, cells

overexpressifige e TahbRad ol Wididdigod ) syoklaget Agnidaih Ris-A06h gurhindeidideé0-a more

reflectory and spindle-shaped fibroblast-like marphology_characteristic of cell transformation. Since
TAZ expres&fon Pé\g‘é'ig %ngés[é‘?i%ﬁt e%ﬁ& @E%%’sg F@?%ﬁ%ﬁf%‘e‘f‘s&@ﬁéﬂr@@ %‘i‘éﬁ% d"whether

TAZ overexpreasinndeedtTnaspieifiell iy amitodypidiseddsidie pleisgcthef oo fiskdhexling eSsay, we
compared ttb%]f%}gbility of MCF1O0A cells 25expressing TAZ relative to the cells expressing EGFP
(Figure2B)."The ility of TAZ- expressing cells is dramatically enhanced. Within 14 hr, the area of
wound is significantly recovered by the migrated TAZ-overexpressing cells. The area of wound is

completely HeCON % W iR FRIBRIEA £als;within 24 hr (right panels). In marked contrast, the wound
closure of MCF10A cells expressing EGFP is not significant within 14 hr and is only 104 partial within

24 hr (left panels). The motility and invasiveness of these cells are independently assessed using the
Transwell assay (Figeriadicated kel migeatiasheddricy asiidoessdPBYasd pubssingady sysedrérased about

A2 promotse LT AT I S VLN LA T e ey eI (> B B

morphologysolicehsiexerendlaessing Tridn Rxen0pt21% shdtitAfimeitlatad Krlotksadinmof TAZ in MCF7

and Hi 78T Cells Su ﬂET)?resse Cell Mi r.aﬁlon and In\ﬁg{ nTo ver&y&éole for TAZ in cell .migration
dt

and in sioﬁ,rt i SRR BER O NS SR énpprogéﬁol(s:kl%l aetrigl Haee (%)ﬁ' RRAinterference

(RNAI)-medjafe@b0g, 15min), the lysate is resolved on SDS-polyacrylamide gels and blotted onto
nitrocellulose membrane. The filters are blocked in 5% skimmed milk in PBS and probed
with indicated primary antibody followed by horseradish peroxidase-conjugated secondary

antibody (pierce). Signals are visualized using Supersignal (Pierce).
15 Example 6. Retrovirus Generation and Infection

The amphotropic Phoenix packaging cells are transfected with the indicated
retroviral vectors using Lipofectamine according to manufacturer’s instruction
(Invitrogen). After 48 h, the retroviral supernatants are collected, filtered (0.45 pm;
Millipore) and added onto the target cells in the presence of 5 ug/ml of polybrene (Sigma-

20  Aldrich) for 6-8 h. Infection is done twice. After infection, the cells are selected with
puromycin (1 pg/ml) for a week before being analyzed for TAZ expression by Western
blotting. For re-expression of mouse TAZ in MCF-KD-715 and MCF7-KD-652 cells, the
retroviral supernatants derived from tranfecting the amphotropic Phoenix cells with
pBABEhygromycin-mTAZ are added to MCF-KD-715 and MCF7-KD-652 cells, which

25  are selected with hygromycin (500 pg/ml) and puromycin (I pg/ml) for a week before

experiments are done.



knockdown of gene expression. For sustained knockdown while avoiding clonal variations, we
analysed pools of cells stably infected with a retrovirus-based vector expressing shRNA targeting
various regions of TAZ mRNA. One reported RNAI target site (KD-1) plus 4 other sites of TAZ mMRNA
are tested for their susceptibility to knocking 15dOW{'I §1e expression of TAZ protein in MCF7 cells as
assessed by immunoblot analysis. As shown in Figu? 3A (left panel), the shRNA based on the

reported target notjc a%léirsduce Ih%‘i| el oI( AZ protein, Among the shRNAs based on the four new
targets, two%’f’l%‘% g’ 1 RaRYa %ﬁ gﬁg&%‘?‘ﬁ% protein levels, one (650) has RNAI effect
comparable to the reported one, whereas another (652) had the most efficient effect of 20suppressing

TAZ expression. Tug (ot sORNAIRISIOMENRY KRR AR 2150 dsedaialeet HRRIET cells (rght

panel) and pools of stably transduced cells are analyzed for TAZ expression. Again, shRNA 715 and

1331 had ndesignificegrastiemirernanpnsiid NubeloedhatesberBglitethesgestefthevel of TAZ
sianificantly, YBHREROIHFEL R VD HIGEKEAI MRAUED SPREOARGCY SUEREdLRRLgRalYSlS In

comparison with cells 25transduced with thé ShRNA715, as cells transduced with shRNA715 behaved

like par&ntairansivedienrintald§iiceenddisSirBalcalapns SVeserevbintanaliiis ridodgetidyseiepression,

the clusters ofcalls PRoANRHRR CTHERSEhRACKEARIL RISIREhRRRBE! 5 imuitholrasell density of
the clusters being enhanced in the MCF7-KD-652 cells as compared to MCF7- KD-715 cells (upper

panels, Fig SERtehaiinglatdchdaTiEit dep( GV SIES @ tHe(33 s St BRiwren cells is reduced in

MCF7-KD-6R¢ &&ll5 BR CPTReTRAR MAFA KR 852, Wertis Ao aranesarigABA-seiting in the
appearance of more tigg%/ ali?ned/;%acked and compact epithelia. This observation is obvious when

cells are platée at i IS ST it el DnbibHs A LONGEETRSCAS ARG &Ns do not

migratgpandzinvade significantly using most assays, we have analyzed the migration and invasion
using 5Hs578T cells. Relative to Hs578T-KD-715 cells, with no detectable RNAI effect, which migrated
robustly in the wound-healing assay (left panel, Figure 3C), knockdown of TAZ significantly reduced
the migratioExaink{de 83 WikibndJieablig Aryhy panels, Figure 36). The reduction of migratory and
invasive abilities is also revealed using the Transwell assay (Figure 3D). These RNAI experiments
further bolster the conclusion derived from 10the overexpression experiments that TAZ is an important

regulator of cell migRAkBMEERIPhisASsIfsiB yypuadibsnlingas ey dnl e serlet MG i@ A ithelial
appearancegif IPRSt QEASTAE PRSTY LK Iyt SigepERy78Mmoki NG EREGNEIESN tissue culture

dishes are wounded by manual scratching with 200-pl pipette tip, washed with PBS and
15  incubated at 37 °C in complete media. At the indicated time points, phase contrast images

at specific wound sites are captured.
Example 9. Anchorage-independent Growth in Soft Agar

1.5 ml of 0.5% agar (electrograde ultra pure; Invitrogen, Carlsbad, CA)
supplemented with RPMI, 10% FBS, are plated in six-well plates as bottom agar. Five
20 thousand cells are mixed with 1.5 ml of 0.35% agar supplemented with RPMI, 10% FBS,
and plated on the solidified bottom agar. 1 ml of media is added on top of the solidified
agar layers and the colonies are allowed to grow in incubator at 37°C, 5% CO; for 2 to 3

weeks. The images of cell colonies are captured with an inverted microscope.
Example 10. Cell Motility and Invasion Assays (Transwell Assays)

25 Cell motility is determined by using the 24-well chambers with 8-um pore

polycarbonate membranes (BD Biosciences). The chambers are rehydrated in serum-free



Example 16. TAZ is Important for Anchorage-Independent Growth and Tumorigenesis 15To examine
the importance of TAZ in tumorigenesis of breast cancer cells, we firstly assessed the
anchorage-independent growth capability of TAZ-knocked-down MCF7-KD-652 cells in comparison
with MCF7-KD-715 cells. MCF7-KD-715 cells grew well in soft agar (upper panels, Figure 4A),
whereas the number of colonies grown in soft agar Q]dramatically reduced for MCF7-KD-652 cells.

Compared to the well-developed 20spheres of cell colonies of NJCF7-KD- I t panel, Figure
411), MCF 7T B 3 2rerbrd Pyt S0p %fﬁ%fnéogﬁ?l‘ff% i 56%%%%569%5& observed

(right panel ykgurechdmbatirrsnteSulieriiagest hrtl T7cis assentidl drcangieragedndepdtident
growth of MCE7, We have sequently examined whether TAZ contri sdo origenesis in nude
mice. MCFARBTES A8 ﬁ#fﬁ&é’?ﬁ%ﬁ&%@%‘ﬁ?‘a@éﬁﬂ j88{88‘i%§né {h%@zégﬁa fat pad of
nude mice aesidliengrovthealppe entbeit suefite et e ipsead4ry. reinovedredttia M 4aab/ |5 cells
(right side), MCF7-KD-652 cells (left side) are compromiged in farming tumors at bath the thigh (left
panel) dnd & f)rgaszﬁi'ﬁ lﬁ%ﬁﬂglsﬁﬁ iioly] lgri%:se.’ ‘?ﬁé’%liug%ﬁ?gt?\?g salﬂrgfiles%g%?tﬁrg r%'s%ﬁ ?ﬁ%}e?fjanq(cl)rs is

shown in sughlennabéaarddguntedhese results suggest that TAZ is also important for in vivo

tumorigenesis of 30MCF 7 cells. 106 Example 17. Overexpression of TAZ in Breast Cancers To
assess whether our findings obtained from analyzing the breast cancer cells have physiological and
clinical relevance, Gellinvesivragsiis danszsepriablyisams asseld metikitnasaYisseerohrbth$iary breast

cancers. TORNRHIGANRLNG & 9sSapMiMite Al aVisiod AaRBEROJIASILIR YAE pblgasasiated rabbit

antibodies to a region of TAZ that is most divergent from YAP. The affinity-purified antibodies

preferential PeEwwaHfs dEeTeated yithaothimlaxer aitMtriechBrsamehirarRitiMyERdBRigure 5A).

Howevyer, the;apikrdigs recognized specifically TAZ in the presence of 100 folds excess (over the

antibody) of recombinant YAP fragment corresponding to the TAZ region used as the antigen (right

10panel, Figure 5A). Using this approach to specifically detect TAZ, immunohistochemistry
Example 11. Tumorigenesis in Nude Mice

4- to 6-week-old female nude mice are inoculated s.c. in the left and right hind
flanks or into the thoracic mammary fat pad with 5 x 10° MCF7-KD-715 or MCF7-KD-
652 cells suspended in 100 pL of PBS and simultaneously received a 60-day release pellet
15  containing 0.72 mg of B-estradiol (Innovative Research of America, Toledo, OH). Tumor
development is monitored and pictures of mice are taken when the tumor sizes are bigger

than 5 mm.
Example 12. Immunochistochemistry

Human breast tissue arrays (InnoGenex) are used to examine the expression of

20  TAZ and cytokeratin (Cam 5.2, Becton Dickinson) in normal and cancer tissues.
Immunohistochemistry is performed using Dako Envision ™ System K 1395 (Dako,
Carpinteria, CA). The slides are de-waxed in fresh xylene for 5 min for three times and re-
hydrated sequentially with 100%, 95%, 80% and 75% ethanol and PBS (5 min for each
step), followed by antigen retrieval with 2100-Retriever (PickCell Laboratories BV

25  Prestige Medical Ltd) for 12 min in sodium citrate buffer, pH6. After cooling for 4 hr at
room temperature (RT), the slides are rinsed with water and PBS with 0.1% tween-20
before quenching with 0.6% H,0; in dark for 20 min. After rinsing with PBS, the slides
are blocked with PBS with 5% goat serum and 2% BSA for 2 hr at RT and incubated with



Is used to examine the primary breast cancer samples. Among 126 breast cancer samples analyzed,
27 (21.4%) overexpressed TAZ and most (21 samples) of the TAZ-expressing cancers are of invasive
(infiltrating) ductal carcinomas (IDC), suggesting that TAZ is overexpressed in a significant fraction of
the IDC. A representative positive labeling of 15TAii IDC is shown (right panels, Figure 5B). The
summary of our immunohistological analysis of the Q:gmer samples is shown in Table El below. These

o 1D i EEEINEK DT B bRl BRI S SR oAt Bcer ol
lines. Nor. BuithsL. fit oaelenatant Colowéd By iafin$ldtdl mebitiasy hatiboidy 64 DIG-.24%t&x1/87 3/6 0/7
washing, the slides are incubated with VECTASTATIN ABC reagent for 60 min. The

diaminobenzidine tetrahydrochloride (DAB) peroxidase substrate is applied to slide for 3-
5 5 min in dark and reactions are terminated by washing with PBS. The results are analyzed

under microscope.
Example 13. TAZ Expression in Breast Cancer Cell Line

The expression of TAZ in breast cancer cell lines is examined by immunoblot
analysis using total cell lysates. Testing several commercially available as well as in-house
10 generated antibodies showed that all antibodies reacted with both TAZ and the
homologous YAP. Due to efficient detection of both TAZ and YAP by a commercial
antibody (IMGENEX), we have used this antibody throughout the entire study except for

the experiment described in Figure 5.

The results derived from a representative experiment, shown in Figure 1A, indicate
15 that TAZ is expressed at varying levels in all breast cancer cell lines examined. The
expression levels of both TAZ and YAP are normalized against those of actin and the
quantitative results derived from three independent experiments are presented in arbitrary

units shown in Figure 1B.

Among the breast cancer cell lines, high levels (around 4 arbitrary units) of TAZ
20  are detected in Hs578T, BT-549, and MDA-MB-435S cells, while moderate levels
(around 2 arbitrary units) are observed in MDA-MB-231, BT-20, and T-47D cells. _
MCF10A, MCF7, MDA-MB-453, ZR-75-1, and BT-474 cells express low levels (around
1 arbitrary unit) of TAZ.

Significantly, three (Hs578T, BT-549, and MDA-MB-435S) of the four highly
25  invasive cancer cell lines exhibit high levels of TAZ expression with MDA-MB-231 cells
expressing moderate levels. These four cell lines are shown in Neve et al (2006) to

correspond to basal-like or basal B cancer types, representing invasive breast cancer cell

types.



1/11 0/5 20Table El. Analysis of TAZ Overexpression in Different Types of Breast Cancers.
Immunohistochemistry was used to examine the expression of TAZ in each breast cancer type. The
numbers shown represent the numbers of samples overexpressing TAZ in total number of sample of
each breast cancer type. Nor. Breast, normal breast; LCIS, lobular carcinoma in situ; IDC, invasive
ductal carcinoma; ILC, invasive lobular carcinoma; 28DCIS, ductal carcinoma in situ; LN met, lymph
node metastasis; Medullary ca, medullary carcinoma. 107 Example 18. TAZ Interacts, wit
Transcriptional Fadvénsf ffEv&out qu7ABQEhFE’ﬁB@bHHaISE’,&Iﬁﬁ”mCﬁFSSBinYHﬁV&Ep iﬁ&t@f\aﬂth TAZ and

GST-TEADsa i rhELBT (X RAAsBar v erlsi AlRGanderate de v I Hassheslstdesgsiae cherein and
known in the art. 5In a first experiment, cell extracts derived, from 14s578t %ellﬁua!re incubated with

immobilizedtwImaiptinef (dehlyiipyasuerbreastssl fy opusgfiedsvels Ab Y41 XY e 4T EAD 4

(119-435) oB%kgrmeggﬁgeg@;i@%q}g}yg@@mwast@gemf with the starting material, are resolved by
SDS-PAGE followed by immunobloting with antibodies that react with both TAZ and YAP. 10The

resglts arelshown in Figure 8A. This figure shows that both TAZ and YAP are efficiently retained by
the imnobilized GXNo FixADsrtelatimt GYAP expressiondevel sewjhrinvasivesBysT! defiass g#Retransduced

with retroviral yector i ga“i“%fﬁcHﬁgo . (%-4 SR SHARY R ISSIIENG CRUMSRHE YRS eness

immunpreciﬁﬁafe'a Wi Gnt-8A % e Immunoprecipitates, along with starting materials, are
15resolved by GRSt PAGE ¢ollowweésysithat Tiob lmandoe sarg ofitterme chaniva g oY cantiisdafe s

invasiveness of breast cancer cells.

Example 14. Overexpression of TAZ in MCF10A cells Induces Fibroblast-like
10 Morphology and Promotes Cell Migration and Invasion

To examine the functional consequence of TAZ expression in breast cancer cells,
we overexpressed TAZ or Flag-tagged TAZ in MCF10A cells (which exhibit low
endogenous levels of TAZ) to levels that are about 2-3 fold of those found in high-
expressing invasive cells such as Hs578T and BT-549 (Figure 24). This is achieved by

15  retrovirus-mediated transduction, as MCF10A cells are not satisfactorily transfected to
express exogenous proteins. Pools of MCF10A cells infected with the appropriate
retrovirus are analysed to avoid clonal variations. EGFP expressing cells (left panels of
Figure 2B) retained the epithelial appearance seen of the parental MCF10A cells.
However, cells overexpressing TAZ (right panels of Figure 2B) or Flag-TAZ (data not

20 shown) developed a more reflectory and spindle-shaped fibroblast-like morphology

characteristic of cell transformation.

Since TAZ expression levels correlate with the invasiveness of breast cancer cells,
we examined whether TAZ overexpression could promote cell migration and invasion.
Using the wound-healing assay, we compared the cell mobility of MCF10A cells

25  expressing TAZ relative to the cells expressing EGFP (Figure 2B). The mobility of TAZ-
expressing cells is dramatically enhanced. Within 14 hr, the area of wound is significantly
recovered by the migrated TAZ-overexpressing cells. The area of wound is completely
recovered by the migrated cells within 24 hr (right panels). In marked contrast, the wound

closure of MCF10A cells expressing EGFP is not significant within 14 hr and is only



that react with both TAZ and YAP. The results are shown in Figure 813. This figure shows that
endogenous TAZ and YAP (at much less efficiency) are co-immunoprecipiated with stably-expressed
HATEAD1-4. 20 Example 19. Identification of TAZ Residues Involved in Binding to TEAD2 Mutant
S89A of TAZ is made using standard mutagenesi hniques. This mutant is a gain of oncogenic
function mutant and is described in further detail beﬁ@gv A number of mutants of TAZ S89A are

made using standard mutagenesis tec es. A ese are mutations F52A and F53A (M9) of
TAZ S89A. RATH3 Vﬂol% §§é9§ @ﬁ B ip-%é mfﬁlgt& RSAY %Féé%t Y1LRE B§ged mi -(MQ)
mutants areribegeadsitintesetidniing tellSransvieibates) \(Wig i\ 2THAMZ anglrahed:dag tagged
TEAD-bindln mutants o AG-tagged M1 - M9) t cted MCF1O0A cells are
produced. TH aﬁ’%ﬁ?@?ﬁé%ﬁ%%ﬁ%ﬁ?@(@ﬁ) ﬁéd‘"\ﬁn‘fﬁsg ﬁ‘ti-c?/ﬂg (é))rEoéa Pa? AERSEES }d'antlbody

The results arm;ﬁ}eum) cohipireePs E@m&sﬂgﬁﬂw tThese sidults fuggaanthiiSRBAKoindtes dellerminal
region f TAZ are. ortant for interaction Wlth EAD2. F5 and F 3A nts are nabl? to interact
with T ADIMEr# arhgﬁfi'%?sl{/?ﬂ'tg ﬁ%ﬁi\pboé}%c 1SRG eract'il(t)ent\(/)v E}KB@Z IS IEXCF g2d from 10
Nuclear AcedliswatimxpresdigHIKTIA cells infected with Flag-tagged TAZ-S89A and M9 (i.e., F53A) are
stained with anti-Flag antibody, using methods described here and known to the skilled reader.

Figure 10 shows the results. The TEAD-binding mutant fails to accumulate in 15nucleus. This shows

that TEAD ExampltiipishRNA mediated feneckdowmobiEAL indGHE 29d Ms2d8LrCdk Defective in

Interaction WifhpkEARZeRMiD LRI ATaPRERAL-Independent Growth 20,000 MCF | OA cells
infected with elt er TAZ-S89A or M9 (i.e., F53A) mutant are grown in soft agar for one month and

colonies are stained, using methods descrlbed 20here and known to the skilled reader. Figure 11
shows the resuIts.F&mﬁ&@&hﬁﬁn@%t&neilsmigahiertcargidnwasienﬂaa@mprﬁh'rmm\lvstthat interaction

with TFUA\D &%%%Qgﬁ! Il(;))rprTo'?fc t% i&‘s%'cﬁﬁa? sl I(C)nt r m er}J erence (RNAi)-mediated

knockdown of gene expression. For sustained knockdown while avoiding clonal
variations, we analysed pools of cells stably infected with a retrovirus-based vector
expressing shRNA targeting various regions of TAZ mRNA. One reported RNAI target
site (KD-1) plus 4 other sites of TAZ mRNA are tested for their susceptibility to knocking

15  down the expression of TAZ protein in MCF7 cells as assessed by immunoblot analysis.
As shown in Figure 34 (left panel), the ShRNA based on the reported target noticeably
reduced the level of TAZ protein. Among the shRNAs based on the four new targets, two
(715 and 1331) had no significant effect on TAZ protein levels, one (650) has RNAI effect
comparable to the reported one, whereas another (652) had the most efficient effect of

20  suppressing TAZ expréssion. The four shRNAs expressing retroviruses are also used to
infect Hs578T cells (right panel) and pools of stably transduced cells are analyzed for
TAZ expression. Again, shRNA 715 and 1331 had no significant effect, while both
shRNA 650 and 652 reduced the protein level of TAZ significantly. We therefore used
cells knocked down with shRNA 652 for subsequent analysis in comparison with cells

25  transduced with the shRNA71S5, as cells transduced with shRNA715 behaved like parental
and vector-transduced cells in all analysis. Concomitant with reduced TAZ expression, the
clusters of cells became more densely-packed and compact sheets of cells with the cell
density of the clusters being enhanced in the MCF7-KD-652 cells as compared to MCF7-
KD-715 cells (upper panels, Fig 3B). Scanning electron microscopy revealed that the

30  space between cells is reduced in MCF7-KD-652 cells as compared to MCF7-KD-715



109 Example 22. TAZ Induces Expression of Secreted Proteins and Surface Membrane Proteins
TAZ (S89A) is a mutant of TAZ generated by standard mutagenesis techniques. Serine at position 89
of TAZ is mutated to alanine. It is shown to be a gain of oncogenic 5function mutant. RT-PCR is
conducted on cells expressing TAZ and TAZ (S89A) to establish expression of a number of secreted
proteins and surface membrane proteins. As'stiown in Figure 12, TAZ up-regulates the
expression of 8 secreted proteins (IGFBP3, ADAMTSL CTGF yrél, F FN1, FBN1 and FBN2)
as well as £e\sdeyarorrne ity réfémg"(g\%l_t F@B?r@ﬁ‘flﬂ "’Qﬁ‘a U8 %l'g“e&m8§%dproteins

(including cm@m@ae&g&ﬂmem@em}mﬁbﬁﬁ%m|ageﬂs~,eu4)aemﬂﬁWatfertmem and other
cancers. Furthermore, th surface membra teins ates far antlbo rapy.
Example 23'“@?5‘%%%?3 H'P%ﬁﬁbalﬂé‘bg |8Esa[2%§ﬁ>§fg§éf°§gst8d 0L IR aé‘ange?%:ell lines,
we have nogigadidaatliaRaiexom asians avelﬁaaﬁﬁﬁély@emmenngmwe hfeawmmasmglls This
observatio o investi al/cli cal le fTAZ in
tumorigene §%§§ ‘gésts&ﬂ%é?fcﬁ ﬁ§7\&€‘}§§@/ rg%lg &d H cz\a{f@gr cells E?relci?hpgrfant
observatlorhlﬁgtllfwddmolsmlghiytifevasm&ibrthgcmagr(leﬂlﬂmes E»gnnes%’liﬁl&l@dmlwmjﬁw are about
4 times of thpse sse e majority of br ast.cancer ells, im g a role for
TAZ in the |ﬂ§5§q‘\e‘i§%£§ rﬁ'ﬁﬁ?éég? 8/eﬂtl,i%%l?ahlcrllElal/(@agsreIev‘]:]m “gﬁp s ob ?e vali n s supported
by the findi@méhaﬂifa%ﬁna)ﬁmgxmsmﬁﬂlmamgalﬁham; fsadtioreoédledasimaticetsaayalt 21.4% of 126
o e B RO R ER AT Ak BSNARY SRR FABRCLE BN

dependent BB IMcreased m gratory and INVASIVE proper es we have teste ypothesis that the
mechadfismthé actiexmtSiia expraxpnssion TAIZ éast wpommgtdewtmésdﬂ toigrasinbiznthe

migration and |nva3|¥1enes§eg)sfl(t))r a\s&l(éﬁ(r)lge 2ﬁglllls ntl? hg.%g gl%asé% 8\1 rg}(gggg&lon) and

loss of function (by own ppro es are the critical role of
TAZ in the wiiljsatiohpasitivalagith migyaterst sahitorsekspropestespression of TAZ in MCFI OA cells to a
level about 2-3 fold of those detected in highly invasive cells caused a morphological change from an
epithelial

P Example 16. TAZ is Important for Anchorage-Independent Growth and

Tumorigenesis

15 To examine the importance of TAZ in tumorigenesis of breast cancer cells, we
firstly assessed the anchorage-independent growth capability of TAZ-knocked-down
MCF7-KD-652 cells in comparison with MCF7-KD-715 cells. MCF7-KD-715 cells grew
well in soft agar (upper panels, Figure 44), whereas the number of colonies grown in soft
agar is dramatically reduced for MCF7-KD-652 cells. Compared to the well-developed

20  spheres of cell colonies of MCF7-KD-715 cells (left panel, Figure 4B), MCF7-KD-652
cells failed to grow up and only small aggregations of cell debris are observed (right panel,
Figure 4B). These results suggest that TAZ is essential for anchorage-independent growth
of MCF7. We have subsequently examined whether TAZ contributes to tumorigenesis in
nude mice. MCF7-KD-715 and MCF7-KD-652 cells are separately injected into the thigh

25  and fat pad of nude mice and the growth of the tumors is monitored (Figure 4C).
Compared to MCF7-KD-715 cells (right side), MCF7-KD-652 cells (left side) are
compromised in forming tumors at both the thigh (left panel) and fat pad (right panel)
injection sites. The quantitative analysis of the resulting tumors is shown in supplementary
Fig S1. These results suggest that TAZ is also important for in vivo tumorigenesis of

30 MCF7 cells.



5to a fibroblast-like appearance and dramatically increased the migratory and invasive properties of
the cells. Furthermore, shRNA-mediated knockdown of 'PAZ expression in MCF7 and Hs578T cells
reduced cell migration and invasion. The epithelial clusters of MCF7 cells became more
densely-packed with cells when 'PAZ expression is knocked down. These results indicate that TAZ is
a negative regulator of epithelial 10morpho|ogy/arcll1%cture as well as a positive regulator for invasive
and migratory behavior. It is conceivable that TAZ overexpression in breast cancer may trigger the
loss of epitHERamls O proretsionL il ainPsrasthd "Sfimportant event for ductal carcinoma in
situ to progress into IDC. Finally, when TAZ expression is knocked down in MCF7 cells, their
e ot P SRRSOl SR AR MANAER RN MY UGS Bffi e
suggesting that 'PAZ overexpression Is an important part of the process involved in breast cancer
developmertaangyrsiglesisil and/dibislid velerancs. weXpad eraminedvE st expmessipalivie bissuthe role of
1Az rather Rl IRrIRLGt R AR Sibis e dRKe PO EMERIHE @udIRERIL RN N

observed a correlation between the extent o knockdqwn and the observed consedquence on cellular
behavidrs. Jevbndtibadics|vs teYiddd woizenaratedrralbie aptihw iV R regiosts Taddthatdfmmeast

conclusionsfinglh, fehvodCHRD ARRIVSHRRRi R Bee L Beang diad g agaegpouse TAZ
(mTAZ) in MCF7- KD-652 (TAZ knocked-down) significantly restored the ability of the cells to form

colonies in 9dsfe-segstedrivith YeR aldoaver shisianes Cefp privele FtaneridurEleoveverbe gntihedissiecular
mechanism goyerming e #ogHeR | ThhdpRathid £ PoleaiiaeRs REhEVaaRRARIHBaPET AZ action is

to trigger a loss of epithelial morphology, to promote cell migration and invasion, and to support

anchorage-fiseembinaah Yo kB et cRmrsRuldingisomaiAd EaivErIAtiatiths, antitse e and
invasiqg. Althpugkikive 94§ eXmMERIOPBM SIlpRMLAIR GRIR MATZL dvemlbh iaddrmigisoft agar

unpublished observation), it is important for anchorage-independent growth o cells. may
( blished ob ion), itis i f h ' d r% h of MCF7 cells. 'PAZ

30thus play i BHEAtieABRNSUNA FriTeasy ISP ARRFSR FBIPK S KUPLG8-IHEdpERi SAR G OWIAR  breast
cancer cells,rhie SosMoIPg¥s ARG R M EX Z@AIGRES dPE damiphed) Birevenerpregsiesiisgsimilar to
the epithelial-mesenchymal transition (EI,\/IT; 21& ) . )

cancers are of invasive (infiltrating) ducfal carcinomas (IDC), suggesting that TAZ is

overexpressed in a significant fraction of the IDC. A representative positive labeling of

15 TAZ in IDC is shown (right panels, Figure SB). The summary of our immunohistological
analysis of the cancer samples is shown in Table E1 below. These results suggest that
TAZ overexpression is likely to be important for the progression of breast cancer into IDC

and establish the physiological and clinical relevance of our findings with breast cancer

cell lines.
Nor. fibroadenoma | LCIS IDC ILC DCIS LN met | Medullary
Breast Ca
0/4 0/8 2/2 21/87 3/6 0/7 1/11 0/5
20 Table E1. Analysis of TAZ Overexpression in Different Types of Breast Cancers.

Immunohistochemistry was used to examine the expression of TAZ in each breast cancer
type. The numbers shown represent the numbers of samples overexpressing TAZ in total
number of sample of each breast cancer type. Nor. Breast, normal breast; LCIS, lobular
carcinoma in situ; IDC, invasive ductal carcinoma; ILC, invasive lobular carcinoma;

25  DCIS, ductal carcinoma in situ; LN met, lymph node metastasis; Medullary ca, medullary

carcinoma.



characterized by loss of cell adhesion and increased cell mobility, whereas the altered morphology of
MCF7 cells due to TAZ knockdown might be related to the mesenchymalepithelial transition (MET).
TAZ might also be part of the regulatory machinery governing 5the EMT/MET events in breast
epithelial cells and its de-regulated expression will enhance EMT to facilitate the development of
breast cancer and invasive property. Preliminary stb% suggests that the expression level of

E-cadherin in MCF10A and MCF7 cells is not significantly altered hy either rexp iqn or
knockdownIbrample; 18 Lad I nteragssovith Tranieriptan /%Oﬁfa%@éﬁgmfﬁ é?feﬁz% %%m those
utilized by Tagistrk@dmil, and slug, which are known to promote EMT by down-regulating E-cadherin
(22). Based on our current knowledge of TAZ as a co-activator of gene transcription, one possible

mechanism for the action of TAZ is to interact with other transcriptional activators to enhance the
transcription of gefresitmbidingeapasimantevitigfadornd ud brEimPaaddithoiFAPanalysis seems to

support thisée S%Haﬂﬁxrﬁéem'a e@c%js%ﬁéiaat Al ARarR U RYRlVRd ik Gl RigAtianRE drther

cellular pro es are up-regulated by TAZ. WE€ are in the process of verifying these results to identify
the genuine downstream targets of TAZ that are involved in cell migration. At the same time, TAZ may
directlysinteract with prefsiegghahane, teIpixedds eelivelfasinmyiy fiscPiRZdmaibatéd\Widomain or

coiled-coiled domain. Our preliminary analysi G in EP- indicates that
some EG Fm%ﬁgﬁ‘%é %%TEE‘(%H ]réﬁé“r'wéni%gin—g%?ﬁ?ﬁﬁ&fg&i’é@%ﬁlﬁ%éﬁééﬁe&@ary to
explore thegrsPUFEiRIDEGY.19-43 XA GEPIPeirinighiyinediojape be-dds tdZs tierecentheisartidigd as a
candidate oncogene on the chyom amplicon. Over ession of human Y,AP in
nontransfo rmgﬁrmbmﬁ%ﬁ?@ﬁf{ﬁéigigﬁeéﬁﬁfég ‘ﬁ‘%ﬁ’y J0ppre eglgs,'gﬁt%%sﬁg%%daefgp%motes
growth factegacdenk ibdenTpD ket aliAR.and anchorage-independent growth in soft-agar (23). Hence,

YAP and TAZ may share similar or overlapping functions. However, we did not observe obvious
correlation of YAP expression levels with the invasiveness of breast cancer cells, whereas the

expres8ion of TAZTbewemHtsrrseesshosniin higeerRAshiisiigues shewehat botheEAZigudeYr)Piare

conjunctiongpyith i, ARERRAIRNRAAR BB RYISISPRADY AR idnesaffected by ShRNA-mediated
knockdown of TAZ, it seems that TAZ and YAP are independently-regulated. A few other studies

suggest that YAP 112 may have tumor-suppressing property by interacting with and stabilizing tumor
suppressor p73 inlina sesokediexipsrinepe s SXETuitn wiihetcalbdieathvodineayvid)védortduture studies

e e e IA- L AT T Ao 19 30 AR VR SR eI AR DD iR ipRieressed n
with anti-HA antibodies. The immunoprecipitates, along with starting materials, are
15  resolved by SDS-PAGE followed by immunobloting using anti-HA antibody or antibodies

that react with both TAZ and YAP.

The results are shown in Figure 8B. This figure shows that endogenous TAZ and
YAP (at much less efficiency) are co-immunoprecipiated with stably-expressed HA-

TEADI-4.
20  Example 19. Identification of TAZ Residues Involved in Binding to TEAD2

Mutant S89A of TAZ is made using standard mutagenesis techniques. This mutant

is a gain of oncogenic function mutant and is described in further detail below.

A number of mutants of TAZ S89A are made using standard mutagenesis
techniques. Among these are mutations F52A and F53A (M9) of TAZ S89A. These are
25  designated M1 - M9.



5its critical role in cell migration, invasion and tumorigenesis is of significance. Firstly, it might serve as
a novel biomarker for breast cancers (especially IDCs) and our findings suggest that a comprehensive
examination of TAZ expression in a large number of breast cancers in terms of the prevalence, clinical
outcome, and response to various treatments is warrgnted. Secondly, our findings have laid down a
novel and solid foundation for future 10studies aimiL to reveal additional insights into the molecular

mechanism governing its role in breast cancer cell migration, invasion and tumorigenesis and its
interplay with otherﬁnﬂ?fé‘i'ﬁg i%ﬁé@%éﬁé%%@%%@nﬁ%?o@%gﬁ%ﬁr?irq]oe e gesliatggs of breast
cancers. Furthermore, TAZ might offer a novel target to treat breast cancers as its expression is

preferentially increggeg FANYARIYR BReASL EANAETOCHS:AMh ks BHEIS £OHE AR I BiRuasiveness.

Because TAZ plays an important role in tumorigenesis of breast cancer cells, yet clearly not essential

for mouse deweinpraEhtdnt tetiitiagsedihht bMOh birsatayelcansdested MakdOr¥setsarat cancer
therapy. R%ﬁﬁiﬁ@b@ﬁ% lysate’ At G R ARGHMGpiIEERRIR St 4 R Eb b WRINGE fgure of

biomarker 20research in breast cancer to ensure clinical relevance. Nat Rev Cancer 2007,7:309-315.
2. Sjobm TNUBPdS S, Wood LD et al. The consensus coding sequences of human breast and
colorectal cancers. Science 2006;314:268-274. 3. Allred DC, Brown P, Medina D. The origins of

estrogen receptor aglpha-positive and estrogen receptor alpha-negative.hum re . Breast
Cancer Res 25200%‘%:'?1{%%35‘? sﬁﬁm mn %fgjghg%gﬁ%ﬁ?%‘é%ﬂ%ﬁéﬁ\lﬁ? &%)rgr%a?g?‘lé%a @%‘5 ification
of gene expie ssd¥i-teiadiesd thgioprefliCA heraggressinefbemetart@hbrathsT EAXZIREIS aGdncer Res

2001:;61:5168-5178. 5. Thogng on EW Pa%?r. Bl ner N et al. Association of increased
tants are unable 10 1n ﬁra t Wi E ? . . ..
basement 5 BPaRE thYasiVeness With absence of ‘es rogen receptor and expression of vimentin in

human breast cancer cell lines. J Cell Physiol 1992;150:534-544. 6. Sommers CL, Byers SW,

Thompson B, ok hd Mutiners3aPp QiffsrentipinRsiais ARdinTasAB P ¢S E fiidsaen deast cancer
cell lines. Breast Cancer Res Treat 1994:31:325-335.
10 Nuclear Accumulation

MCF10A cells infected with Flag-tagged TAZ-S89A and M9 (i.e., F53A) are
stained with anti-Flag antibody, using methods described here and known to the skilled

reader.

Figure 10 shows the results. The TEAD-binding mutant fails to accumulate in

15  nucleus. This shows that TEAD is essential for TAZ to accumulate in the nucleus.

Example 21. Mutant FS3A Defective in Interaction with TEAD2 Does Not Drive
Anchorage-independent Growth

20,000 MCF10A cells infected with either TAZ-S89A or M9 (i.e., FS3A) mutant
are grown in soft agar for one month and colonies are stained, using methods described

20  here and known to the skilled reader.

Figure 11 shows the results. The TEAD-binding mutant is unable to grow in soft-
agar. This shows that interaction with TEAD is essential for TAZ to induce oncogenic

transformation.
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As shown in Figure 12, TAZ up-regulates the expression of 8 secreted proteins
(IGFBP3, ADAMTSI1, CTGF, Cyr61, FSTL1, FN1, FBN1 and FBN2) as well as 4 surface
10 membrane proteins (AXL, ITGB2, CRIM1, and Alcam).

These proteins (including combinations of these proteins) will offer new diagnostic
biomarkers for breast and other cancers. Furthermore, the surface membrane proteins may

offer candidates for antibody therapy.
Example 23. Discussion

15 In our ongoing proteomics analysis of proteins in human cancer cell lines, we have
noticed the higher expression levels of TAZ in more invasive breast cancer cells. This
observation prompted us to investigate the physiological/clinical relevance and the role of
TAZ in tumorigenesis of breast cancer. TAZ is widely expressed in breast cancer cells. An
important observation is that most highly invasive breast cancer cell lines express TAZ at

20 levels that are about 4 times of those expressed by the majority of weakly invasive breast
cancer cells, implying a role for TAZ in the invasiveness of breast cancer cells. The
clinical relevance of this observation is supported by the finding that TAZ is
overexpressed in a significant fraction of breast cancers (about 21.4% of 126
commercially available breast cancer samples examined). As invasiveness of cancer cells

25  is dependent on increased migratory and invasive properties, we have tested the
hypothesis that the mechanism of action of TAZ overexpression in breast cancers and cell

lines is to promote the migration and invasiveness of breast cancer cells. Both gain of
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11118P13 morphology/architecture as well as a positive regulator for invasive and migratory

behavior. It is conceivable that TAZ overexpression in breast cancer may trigger the loss

of epithelial property to promote the migratory property, an important event for ductal

carcinoma in situ to progress into IDC. Finally, when TAZ expression is knocked down in

MCF7 cells, their anchorage-independent growth in soft agar and tumorigenesis in nude

15 mice are retarded, suggesting that TAZ overexpression is an important part of the process

involved in breast cancer development and progression. We believe that our experiments

have addressed directly the role of TAZ rather than off-target of shRNA. Firstly, we have

employed several different sShRNAs and observed a correlation between the extent of

knockdown and the observed consequence on cellular behaviors. Secondly, results derived

20  from overexpression in MCF10A cells lead to similar conclusions. Finally, re-introduction
of RNAi-resistant mouse cDNA encoding Flag-tagged mouse TAZ (mTAZ) in MCF7-
KD-652 (TAZ knocked-down) significantly restored the ability of the cells to form

colonies in soft-agar and the results are shown as supplementary Figure S2.

Although the molecular mechanism governing the function of TAZ is not fully
25  clear, one of the mechanisms for TAZ action is to trigger a loss of epithelial morphology,
to promote cell migration and invasion, and to support anchorage-independent growth, all
of which are important for cancer initiation, progression and invasion. Although TAZ
overexpression is not sufficient to enable MCF10A cells to grow in soft agar (unpublished
observation), it is important for anchorage-independent growth of MCFE7 cells. TAZ may
30 thus play an critical role but not be solely sufficient for anchorage-independent growth of

breast cancer cells. The morphological change of MCF10A cells due to TAZ
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within the spopstdé thecbaiism. for the action of TAZ is to interact with other transcriptional
activators to enhance the transcription of genes that are involved in cell migration. Our
preliminary microarray analysis seems to support this possibility as many genes that are
15 potentially involved in cell migration and other cellular processes are up-regulated by
TAZ. We are in the process of verifying these results to identify the genuine downstream
targets of TAZ that are involved in cell migration. At the same time, TAZ may directly
interact with proteins that are involved in cell migration via its PDZ domain, WW domain
or coiled-coiled domain. Our preliminary analysis of cells expressing EGFP-tagged TAZ
20  indicates that some EGFP-TAZ can be detected in the membrane ruffles. Further studies

will be necessary to explore these possibilities.

Y AP, a protein highly homologous to TAZ, is recently identified as a candidate
oncogene on the chromosome 1122 amplicon. OvereXpression of human YAP in
nontransformed mammary epithelial cells induces EMT, suppresses apoptosis, and

25  promotes growth factor-independent proliferation and anchorage-independent growth in
soft-agar (23). Hence, YAP and TAZ may share similar or overlapping functions.
However, we did not observe obvious correlation of YAP expression levels with the
invasiveness of breast cancer cells, whereas the expression of TAZ is much increased in
more invasive breast cancer cell lines (Figure 1). In conjunction with the observation that

30 the expression of YAP is not affected by shRNA-mediated knockdown of TAZ, it seems
that TAZ and YAP are independently-regulated. A few other studies suggest that YAP



117 CLAIMS 1.Use of an agent in the preparation of a medicament for the treatment, prophylaxis or
alleviation of cancer, in which the agent is capable of down-regulating any combination of the
expression, amount or activity of a TAZ sequence shown as GenBank accession number 5NP 056287,
or a sequence which has at least 95% sequence identity to that sequence. 2.Use according to Claim 1,
in which the cancer comprises an invasive or metastatic cancer, preferably a breast cancer, preferably

Invasive Ductal Carcinoma (IDC). 3.Use according to Claim 1.0r 2, in hi'ch: (a) the agent
down-reguldFEY HRE BYMORIM RIS RS RIGPRHEs Va‘B&@S‘H‘.‘&?ﬂ&baﬁ KB RA Y RRREASESIRNA) or

Short Hairpip7B s ARNAS fieiaspél e camisisiTalRang Pdeligppathleayi¢psenteenteture studies
5-GATGAATCCGGCGCTCG i\le'gg -Béﬁgnse olliﬁonucleotide sequence
5 AGAGGTRETFALS e gal tul undgrsiancling ghoult these i8USSe quence

5-AGGTACTTCCTCAATCACA-3'; or (b) the agent comprises an anti-TAZ antibody, preferably being

selected from the 14 ABiRRRRIENG/0% F30RI AULTAY sRURAAkAGR YR BRP ARKIRAORAZS of TAZ

rabbit anti-TAZ antibody (¢ ogue number 21495, Cell Signaling Technology, Danvers, MA, USA),
rabbit pdlyciighetiteal-Todzimacith oeigrasian daasian anskiunpigenss53s 95 Sgnbarceiblisgfivalt Littleton,

CO, USA), M9 %W&%e@%ﬁk%&é}%@r&?@meﬁEﬂéﬁlé%@ili;é‘i%‘igﬁé'é\diﬁnmgggigf|09ical,

Littleton, CO, USA), 20Rabbit anti-Human TAZ Polyclonal ody(catalogue number L
LifeSpan Biuggsackst preonpeehensivesxasingtinne i A4 Sxpesyion (aadasemauihanel Beese10-R,

Santa Cruz Bioechqleg cﬁ@ﬂé%n@%ﬁ&écﬁ%@} outcome, and response to various treatments is

warranted. Secondly, our findings have laid down a novel and solid foundation for future

10  studies aiming to reveal additional insights into the molecular mechanism governing its
role in breast cancer cell migration, invasion and tumorigenesis and its interplay with other
proteins involved in the development, progression and metastasis of breast cancers.
Furthermore, TAZ might offer a novel target to treat breast cancers as its expression is
preferentially increased in invasive breast cancer cells and the levels correlate with

15 invasiveness. Because TAZ plays an important role in tumorigenesis of breast cancer cells,
yet clearly not essential for mouse development and fertility, it might be an effective yet

selective target for breast cancer therapy.
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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
spirit of the invention. Although the invention has been described in connection with
specific preferred embodiments, it should be understood that the invention as claimed
should not be unduly limited to such specific embodiments. Indeed, various modifications
of the described modes for carrying out the invention which are obvious to those skilled in

molecular biology or related fields are intended to be within the scope of the claims.
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CLAIMS

1. Use of an agent in the preparation of a medicament for the treatment, prophylaxis or
alleviation of cancer, in which the agent is capable of down-regulating any combination of the
expression, amount or activity of a TAZ sequence shown as GenBank accession number

NP _ 056287, or a sequence which has at least 95% sequence identity to that sequence.

2. Use according to Claim 1, in which the cancer comprises an invasive or metastatic

cancer, preferably a breast cancer, preferably Invasive Ductal Carcinoma (IDC).
3. Use according to Claim 1 or 2, in which:

(a) the agent down-regulates TAZ by RNA interference, preferably comprising a Small
Interfering RNA (siRNA) or Short Hairpin RNA (shRNA), preferably comprising
sense oligonucleotide sequence 5'-GATGAATCCGGCCTCGGCGCC -3', sense
oligonucleotide sequence 5'-AGAGGTACTTCCTCAATCA -3' or sense
oligonucleotide sequence 5'-AGGTACTTCCTCAATCACA-3'"; or

(b) the agent comprises an anti-TAZ antibody, preferably being selected from the
group consisting of: rabbit anti-TAZ antibody against amino acids 160-229 of TAZ,
rabbit anti-TAZ antibody (catalogue number 2149S, Cell Signaling Technology,
Danvers, MA, USA), rabbit polyclonal anti-TAZ antibody (catalogue number NB110-
58359SS, Novus Biological, Littleton, CO, USA), Mouse Monoclonal anti-TAZ
[1B10] (catalogue number HO0006901-M12, Novus Biological, Littleton, CO, USA),
Rabbit anti-Human TAZ Polyclonal Antibody (catalogue number LS-B94, LifeSpan
Biosciences, Inc., Seattle, WA, USA) or p-TAZ (Ser 89)-R (catalogue number sc-
17610-R, Santa Cruz Biotechnology, Santa Cruz, CA, USA).

4. An in vitro or ex-vivo method of detecting a cancer cell, the method comprising
detecting up-regulation of expression, amount or activity of TAZ in the cell as compared to

the expression, amount or activity of TAZ in a control cell known to be non-cancerous.

5. An in vitro or ex-vivo method according to Claim 4, which comprises any one or more

of the following:

(a) the cancer cell comprises breast cancer, preferably invasive or metastatic cancer,

more preferably Invasive Ductal Carcinoma (IDC);
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(b) the method comprises detecting a TAZ nucleic acid, preferably by means of a
probe comprising at least a portion of a nucleic acid having a sequence shown as
GenBank accession number NM 015472 or a sequence having at least 90% sequence

identity to such a sequence;

(c) the method comprises detecting a TAZ polypeptide, preferably by means of an
anti-TAZ antibody set out in (b) of Claim 3;

(d) the method further comprises detecting expression of one or more proteins
selected from the group consisting of: IGFBP3, ADAMTSI1, CTGF, Cyr61, FSTLI,
FN1, FBN1, FBN2AXL, ITGB2, CRIM1 and Alcam; and

(e) the method further comprises histological grading, preferably by using the Elston-
Ellis modified Scarff, Bloom, Richardson grading system (Nottingham Grading
System (NGS)).

A method comprising any of the following:

(a) a method of determining the likelihood that a cancer cell is or will become invasive
or aggressive, the method comprising detecting up-regulation of expression, amount or
activity of TAZ in the cell, in which up-regulation of TAZ expression, amount or
activity detected in the cell indicates that the cell is or will become invasive or

aggressive;

(b) a method of predicting a survival rate of an individual with cancer, the method
comprising detecting up-regulation of expression, amount or activity of TAZ in a cell
of the individual, in which up-regulation of TAZ expression, amount or activity
detected in the cell indicates that the individual with cancer is likely to have a low

survival rate;

(c) a method of choosing a therapy for an individual with cancer, the method
comprising performing a method as set out in (a) of this claim and choosing an

appropriate therapy based on the aggressiveness of the cancer;

(d) 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 (c) of this claim; and
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(e) a method as set out in any of (a) to (d) of this claim and further comprising a

feature set out in any of (a) to (e¢) of Claim 5.

7. An in vitro method of manipulating a cancer cell, an invasive cancer cell or a
metastatic cancer cell, the method comprising down-regulating the expression, amount or
activity of TAZ in the cell, in which the cancer cell becomes non-cancerous or the invasive or

metastatic cancer cell becomes non-invasive or non-metastatic as a result of the manipulation.
8. A method according to Claim 7, which comprises any one or more of the following:

(a) the cancer comprises breast cancer, preferably invasive or metastatic cancer, more

preferably Invasive Ductal Carcinoma (IDC);

(b) the method comprises exposing the cell to an siRNA or shRNA capable of
specifically binding to TAZ, preferably an shRNA set out in (a) of Claim 3; and

(c) the method comprises exposing the cell to an anti-TAZ antibody set out in (b) of

Claim 3.

9. An in vitro or ex-vivo method of modulating the expression of TAZ in a cancer cell,
the method comprising targeting a TAZ target site selected from KD-1 (5'-
GATGAATCCGGCCTCGGCGCC-3"), KD-650 (5'-AGAGGTACTTCCTCAATCA-3") or
KD-652 (5'-AGGTACTTCCTCAATCACA-3").

10. A method of identifying a molecule capable of the treatment, prophylaxis or
alleviation of cancer, the method comprising determining if a candidate molecule is an
antagonist of TAZ1/WWTR or a sequence having at least 95% sequence identity thereto, in

which the method optionally comprises:
(a) exposing the candidate molecule to a TAZ polypeptide or a cell expressing a TAZ
polypeptide in order to determine if the candidate molecule is an antagonist thereof; or
(b) administering a candidate molecule to an animal and determining whether the

animal exhibits decreased expression, amount or activity of TAZ.

11.  An agent for use in a method of treatment, prophylaxis or alleviation of cancer, in

which the agent is capable of down-regulating any combination of the expression, amount or
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activity of a TAZ sequence shown as GenBank accession number NP_056287, or a sequence

which has at least 95% sequence identity to that sequence.

12. An agent according to Claim 11 for a use as specified therein, in which the cancer
comprises an invasive or metastatic cancer, preferably a breast cancer, more preferably

Invasive Ductal Carcinoma (IDC).

13. A kit for detecting breast cancer in an individual or susceptibility of the individual to
breast cancer comprising means for detection of TAZ expression in the individual or a sample
taken from him or her, in which the means for detection of TAZ expression comprises a rabbit
anti-TAZ antibody against amino acids 160-229 of TAZ, optionally instructions for use and
optionally further comprising a therapeutic drug for treatment, prophylaxis or alleviation of

breast cancer, preferably Tamoxifen or Herceptin.



