1 ANTIBODIES BINDING TO AN INTRACELLULAR PRL-1 OR PRL-3 POLYPEPTIDE FIELD

The present invention relates to the fields of medicine, cell biology, molecular biology and
biochemistry. This invention also relates to the field of medicine. 5In particular, it relates to treatment
and diagnosis of diseases, in particular cancer, as well as compositions for such use. BACKGROUND
Cancer is a serious health problem across the world. It is estimated that 7.6 million people in the world
died of cancer in 2007. In the UK for example, cancer is responsible for 10126,000 deaths per year.
One in four people die from cancer. Known treatments for cancer include surgery, chemotherapy
and radiotherapy. Many carft&r& SHRTENUNET 7 HetetratEe AMABREL] PRI y €Y BT RRe concept of
antibodies as -magic bullets" was proposed by the German chemist Paul Ehrlich. Antibodies are
capable of re oqnising and binding to their 15antigens in a specific manner and are therefore ideal
agents for reggg;hi%zing and destroying malignant cells via the immune system. For this reason, they

constitute the most rapigiuarauingisiaasel v mandasareatich IOLSARCEN A AUmRe!: ofagiential
cancer or tumo(%[é_m rkers anlggcancer antiﬁns have been identified in the literature and antibody

therapies had8 ‘8??'@8%%p sARUIRLPR BT Brtid i ho Gelst U rAIEEthe well-known cancer therapy
Herceptia (TrastuzumgdidsiarmoniacionatrantibotynthiibgankillidER2:pasitme cancaneel|ss Flercemin

binds to the HERZ. (h %Sggdfgg%lhgl[&wth factor receptor 2) antigen on the cancer cell. Likewise.
Bevacizumab (Avastin(tm)) is a monoclonal antibody targeted against vascular endothelial growth

factor (VEGRsene @hilg growth factors implicated in the formation of new blood vessels. By inhibiting
angiogenesis, Bevacizumab prevents tumour cells from receiving a constant supply of blood to receive
the oxygen and nutkiébi& fhé semegs heddugablan simss Fewevisy, lihecapphcabiiy of antisody

therapeutics fosgliffaraRtaances isrRatiniversdl. Aae ofthelimitations.that haspreyened the general
therapeutics is the large size of antibody molecules and their consequent inability to

use of antibody. i :
cross tﬁg} plai%:f R e R AN il ﬂ%%gegig}gélﬁfcgog? fi8tffication. antibodies (including
monoclonal antibodiesyarecanhege fieradlycsuitahié: fortargeting chneey antigelistecated-akthe surface

g:\ gﬁéekr]igrr] gggggérg%g§ dddR.dndhs Sxampl ‘smq&%\gg, 1-IER2 receptor is located on the cell surface

100 years ago, the concept of antibodies as “magic bullets™ was proposed by the
CGerman chemist Paul Ehrlich. Antibodies are capable of recognising and binding to their
15 anttgens in a specific manner and are therefore ideal agents for recognizing and destroying
malignant celis via the immune system. For this reasor, they constitute the most rapidly
growing class of human therapeutics for cancer.
A number of polential cancer or tumour markers and cancer antigens have been
identified in the literature and antibody therapies have been developed against some of them.
29 For example, the well-known cancer therapy Herceptin (Trastuzumab) is a monocional
antibody that can kill HER2-positive cancer cells. Herceptin binds to the HERZ (human
epidermal growth factor receptor 2) antigen on the cancer cell. Likewise, Bevacizumab
{Avasun™) is a monoclonal antibody targeted against vascular endothelial growth factor
{VEGF), one of the growth factors implicated in the formation of new blood vessels. By
25 mhibiting angiogenesis, Bevacizumab prevents umour cells from receiving a constant supply
of biood toreceive the oxygen and nutrients the wumour needs to survive.
However, the applicability of antibody therapeutics for different cancers is not
universal. One of the limitations that has prevented the general use of antibody therapeutics is

the large size of antibody molecules and their consequent inability to cross the plasma or cell

Tod
o2

membrane. In the absence of modification, antibodies (including monoclonal antibodies) are

only generally suitabic for targeting cancer antigens located at the surface or exterior of host

{415

cells - In the examples above, HER? receptor is located on the cell surface and is hence



2 accessible for antibody binding by Herceptin. Likewise, VEGF is secreted into the bloodstream and
is able to be bound by Bevacizumab. PRLs are intracellular C-terminally prenylated proteins.
Mutant forms of PRLs that lack the prenylation signal arc often localized in nucleil6-17. The
localization of PRL-1 and 5PRL-3 to the inner leaflet of the plasma membrane and early endosomes
was revealed by EM immunogoldOver-expression of PRL-3 and PRL-1 has been shown tube
associated with a variety of human cancers3-12-19. PRL-1 and PRL-3 are known to be associated
with tumour metastasis. It is known that most cancer patients die from metastases and not from their
primary diseaageRISH R AR AR EPAIRLRIPSINAAYS RERTRUSINRG FRNGR! metastas's
Antibodies have not hitherto been used for targeting intracellular antigens or cancer markers because
of the inabilityiepdpecamtivediedipieRsdwurd bePaatiisrase and the consequent inaccessibility of the

antigen. SUMMARYr13We hayenaw degensineted thatantibesdiesagainsiBRbfrand RRL-3 can
surprisingly bind to their intracellular targets, . According tgthe expectation ir literature,
targeting intré&%ﬂﬁh&?‘ﬁfﬁtﬂé’%ﬁ%ﬁ&ﬁ&ﬂi&&%&@88%8?&%‘%3?%‘8 St celgﬁé"nﬁéﬁéﬁ cté?nrﬁ}g#a%iéls%ﬂ%as never
been previouBhi thaught t;mbe pdssiflidbeeansenofiiireir intkbcellutadiocakioma¥\tevhave shbin that this
is not the case, and 20provide fer anti-PRI-1. and.anti-R ptibedies as.caNce! therapies,
particularly tﬁgﬁﬁ?ggigogrlga%ég& r'n%tést% flggjszg}pgi%gaﬁ?z%ag% descr?%ed the generation of PRL-I and
PRL-3 specifissaforietioiihrantibodieBupmsenessihe sddtlerced BRindsecdmantdieseand the
sequences of,{he varkabig (egiapseltiese rifibedieshaveactheenaublished-oruntbasmese, the
hybridomas producing 25these antibodies have not been and are not so far publicly accessible.
Accordingly, tHE HiiFI0iLE HRLHBHIHT et al (2005) have not so far been made available to the
p_ublic. Fft]rthermore’;"ﬁh&fe m%mﬁgsmggeéﬁmﬁiﬁtime\amibbﬂ?w-mg bmmwmahgrapy%@ﬁcancer, in
view of the InfiaecilyiRtoRan %&%&T—% AR R RaRse Dheavanablassoians,of fwo mouse

monoclonal antibodies against PRL-I 30 %69 a 223) and on€ mouse monoclonal antibody against
PRL-3 (318).1yéngisifyse bpitaieastisotingrdsy drtatimenbapmbaulreorardusntivEricss ailtiotdy 318.
We further digglgsggaethods of producing these antibodies as well as methods of making antibodies
which have 3 the same or similar binding properties as these antibodies, each of which has hitherto
not been posSibiBisry

i

(¥4

We have now demonstrated that antibodies against PR1L-1 and PRL-3 can surprisingly
bind 1o their intracellular targets.

According to the expectation in the literature, targeting intraceliular PRLUs with
antibodies to ablate cancer cells and cancer metastasis has never been previously thought to be
possible because of their intracellular location. We have shown that this is not the case, and
28 provide for anti-PRL-1 and anti-PRL-3 antibodies as cancer therapies, particularly therapies

for cancer metastasis.

L1 et al {2005} described the generation of PRL-1 and PRL-3 specific monoclonal
antibodies. However, the sequences of these antibodies and the sequences of the variable
regions of these antibodies have not been published. Furthermore, the hybridomas producing

25  these antibodies have not been and are not so far publicly accessible. Accordingly, the
antibodies described in Li et al (2005) have not so far been made available 1o the public.
Furthermore. there is no suggestion that the antibodies may be used for therapy of cancer, in
view of the intracellular location of PRL-1 and PRL-3.

We disclose the variable regions of two mouse monoclonal antibodies against PRL-1

30 (269 and 223) and one mouse monoclonal antibody against PRL-3 (318). We disclose

epitopes bound by anti-PRL-1 antibody 269 and anti-PRL-3 antibody 318. We further disclose

methods of producing these antibodies as well as methods of making antibodies which have



According to a 1st aspect of the present invention, we provide an antibody capable of binding to an
PP,L-1 or PRL-3 polypeptide, in which the antibody is capable of binding to an 5epitope hound hy
antibody 269, antibody 223 or antibody 318, or a variant, homologue. derivative or fragment thereof.
The antibody may be capable of binding to an epitope on a PRI.-1 poly:peptide bound by antibody
269. The antibody may comprise an anii-PRL1 antibody capable of binding to an epitope TYKNMR or
TLNKFI, or both, or a variant, homologue, derivative or fragment 10thereof. The antibody may be
capable of binding to an epitope on a PRL-3 polypeptide bound by antibody 223 or antibody 31 &The

antibody maycORESe AR HRRL ARy capable o RindingiQ ARHRRIPRAHAKE YN REHTHKTR,

or both, or a variant, homologue, derivative or fragment thereof. 15The antibody may comprise the
variable regidi8tHfonoclonal antibody 269 (SEQ ID NO: 2, SEQ ID NO: 4), the variable region of

monoclonal antibody ¢t2aiirph: D MekcboSRIBMNOEhnbiheypdaldesegiabal mpabklonal antibody
318 (SEQ IDan . 10, %%LD NPPF;ILZ)# There is provided ccordgin to a 2nd aspect of the present

invention, an an fﬂgé@ rﬁ%)ﬂsmg fhd ‘{’}gﬂ%fg Jr‘e”éi\gnmo%} MOROC {c})r?}a'lgécﬁﬂ%%ﬁil) 6‘?%& D NO: 2,

SEQ ID NO: 4)jtopcbvaniaint, 4no hediodfise auierivhtives’ or fragrmént thereofyhichiisreaipabte of binding
PR_L-I. agé%gﬁggi%%qga{g%g}»a 3rd aspect of the present invention, an antibody comprising
the variable region of monoclonal antibody 223 (SEQ ID NO: 6, SEQ ID NO: 8). or a variant
homologue, derivatiVe GriRRgneay Sichite Ba A BeBRBIR Ay PR pob: EqﬁrBﬂ'ﬁ’ﬁé,
according to gy4thiaspectof the RIpsankiay ebipmsammantiberly campsisingrhe-vananlagaegion of
monoclonal antibody. ; 10, SE() ID NO: 12), or a varignt, homologue, derivative or
fragment thereé’(‘)tf)ﬁ/ﬁi?z%gép% J@bé; i ﬁ’lf-%vamm’?ﬁ%mé}n S Ay ’beoéégﬁﬁglltémof binding to an
intracelltfar RRiredfor PRI.-3 polypeptide. The antibody may be capable of crossing the plasma

membrane of a cell ;g0 The,aRrbady.may.be 8?9&91@&&%@?@@59&&9#@@iBQQ;ﬁQEQM&i&E& activity of
PRL- or PRL-3, preferably protein‘tyrosine phosphatase (PTP) activity. The antlbodé/ may be capable

of preventing™Metisekid f & aatifesty HrEEraBR ol rBetar ¥aRteT 2b oaYiAR bAdeEPoRYSaBE aNncer, liver
cancer, pancigaticdeanea BrRsiate Ak CERCe HIaSTIRCaNEsTh, lbNg \GaBee hopeig cateakaaeevical
cancer, brain cancer, espphageal cancer. bladder carcinoma, kidney renal cell carcinoma, ovary
lymphoma ant ?ﬁWél%ﬁﬁ% The cancer may comprise PRI-1 or PR1.-3 expressing cancer.

The antilSody may comprisecsdymencolopasaiitibadybdr adiandnisadanoricoldmalySHtilsedy 1D

N 2, SEQ 1D NO: 4), the variable region of monoclonal antibody 223 (SEQ 1D NO: 6, SEQ
ID NO: 8) or the variable region of monoclonal antibody 318 (SEQ ID NO: 10, SEQ 1D NO:
12}

There is provided, according to a 2 aspect of the present invention, an antibody

20 comprising the vanable region of monocional antibody 269 (8EQ HY NO: 2, SEQ ID NG 4.
or a variant, homologue, derivative or fragment thereof which is capable of bindmg PRL-1.

We provide, according to a 3" aspect of the present invention, an antibody comprising
the variable region of monoclonal antibody 223 (SEQ [D NO: 6, SEQ 1D NO: 8}, or & variant,
homologue, derivative or fragment thereof which is capable of binding PRL-1.

25 We provide, according 1o a 4™ aspeet of the present invention, an antibody comprising
the variable region of monoclonal antibody 318 (SEQ IDNO: 10, SEQID NO: 12}, ora
variant, homologue, derivative or fragment thereof which is capable of binding PRL-3.

The antibody may be capabie of binding to an intracellular PRL-1 or PRL-3
polypeptide. The antibody may be capable of crossing the plasma membrane of a cell.

30 The antibody may be capable of binding to and inhibiting a biological activity of PRL-
I or PRL-3, preferably protein tyrosine phosphatase (PTP} activity.

The antibody may be capable of preventing metastasis of a cancer, preferably

colorectal cancer, ovanan cancer, breast cancer, liver cancer, pancreglic cancer, prostate



As a 5th aspect of the present invention, there is provided a combination comprising an anti-PRI-I
antibody and an anti-PRI:3 antibody, each as described. We provide, according to a 6th aspect
of the present invention, a pharmaceutical composition comprising such an antibody or combination,
together with a pharmaceutically 10acceptable excipient, diluent or carrier. The present invention,
in a 7th aspect, provides an antibody capable of binding to PRL1 or PRI-3, which may comprise an
antibody as described, a combination as set out aboxe or a pharmaceutical composition as set out
above for use in a method of treatment or prevention of cancer or metastasis thereof. 15The method

may comprise, eRosing 2 sanser el in be antbadorsormpination sThediRthiod ey camerise

administering a therapeutically effective amount of the antibody, combination or composition to an
individual suffephss bleddgsesamr JuMEn g0 CaREBY RheV e BN SIRRRITACHIN PFigdns ArEBstatic
cancer. The qapcerBayhe BRI PAI PRL-8rexpressing saparer20The cancer may comprise

colorectal cancer, gvarian cancer, breast cancer, liver can%%pancfﬁeatic,caycer, p[os te cancer,

gastric cancer, lung' CAREPORE RIS CORUEH G RAEAT AR EY BT LA ARE LSS IRYYEA Eancer, bladder
carcinonta, kisiéydienal cell carcinoma, ovary lymphoma and skin melanoma. The number of

metastatic tumours in Qﬁt*ea@&%& imwgq#@ E’E%%I.’VQI‘R'EE‘RF’HIS-%di?}!rQ&e@@% 2apQ0Mm sorppared.to,an

untreated indiviglual. It may be reduce b§/ at least 60%. It may be reduced by at least 70%. It may be
reduced by atlad¥tisdomtiPrdyigmpierti Midtastatibodinfoarsatisstiéigd individual may he reduced by

at least 90% compaged;ie.an Unteated indbfidugle: of A8 aspestof thenprasentigyention, there is
provided an antibody as set out above, a co_%)ination gs described or a.&harmaceutical giomposition

as described FIPRISEOP S TRETREE 36Tt HIAGHBYY BF SORRHEBr HSAEALIE FEBPALNS g to an oth
aspect afithesgpresehkinvepiton dieprovideiar diagnostic kit comprising such an antibody, such a
combination or suchh i RRAIMAFEHSR, GMPARILAN feAsRIELIUINBATUGHANS IPbHARmINAREIAdNOsis

of a cancer or metastasis thereof. provide, according to a I0th aspect of the invention, a
polypeptide comifiding hidhiencerseisetaWaiviing destifedrisisifirares EGINER2ESEQ ID NO:
4. SEQ ID NQypRarmELuURNQnBSES 1N Qiudl e 3 QIDNQididdirarvanant chgrealagse,
derivative or fragment thereof which is capable of binding PRL. 5There is provided, in accordance with
a 1 'h aspectoFiRE b SEIASIAYEMBH'a nucleic acid comprising a sequence capable of encoding a
moleculé&sas set outldbawaisidchaasangeguenoeiselected:frori théwgpotipodonsistngiodtSEQHD NO: 1,
SEQ ID NO: 3, NO: 5, SEOQ.ID NO: 7, SEC ; ; _ ]l /ariant,
homologue, ﬁé?%%%\rfle%?{%azgﬁw%ht tllrg?}a%%\%/ﬁiﬁeﬁ&@gg 1e%?§rg§)%%é % %ﬁoﬁn&%ﬁyﬁamng PRL
binding activiegmidms el oeR pepeen if thahvenaon W resae e €sIPEsPISHIEME B 88Tormed with
such a nucleigacighseauanes:grid.dascendentafcstamacagller may MWe pravidgs areording to a I3th
aspect of the inventjon, there is provided a method of producing an antibody as described, the method
comprising proVianig s 4 cell and expressing the antibody from the cell. 15According to a 14th
aspect afithe presemtinu@ntionawwe: proitde: pmethodef diagnosisekcancet, suck.asmetastatic
cancer, in an individual, the method ¢ rising e ' 19logi le from. the.individual to an
ol B g by S B S

antibody as set out above and detecting ! !
polypeptidc. brain cancer, esophagea! cancer, bladder carcinoma, Kidney renal cell carcinoma, ovary

lymphoma and skin melanoma.

The number of metastatic tumours in a reated individual may be reduced by at least

et
th

30% compared to an untreated individual. It may be reduced by at least 60%. It may be
reduced by atleast 70%. It may be reduced by at least 80%. The number of metastatic tumours
in a treated ndividual may be reduced by at least 90% compared to an untreated individual.

in a 8" aspect of the present invention, there is provided an antibody as set out above,
a combination as described or a pharmaceutical composition as described for use 1n a method
30 of diagnosis of a cancer or metastasis thereof.

According to an 9" aspect of the present invention, we provide a diagnostic kit
comprising such an antibody, such a combination or such a pharmaceutical composition

together with instructions for use in the diagnosis of a cancer or metastasis thereof.



There is provided, according to a 15th aspect of the present invention, a method of 20treatment or
prevention of cancer. such as metastatic cancer, in an individual suffering or suspected to be suffering
from cancer, the method comprising administering a therapeutically effective amount of an antibody as
described, a combination as described or a composition as described, to the individual. The method
may comprises a feature as set out in any of the above paragraphs. 25According to a 16" aspect of the
present invention, we provide a method of treatment or prevention of cancer, such as metastatic
cancer, in an individual suffering or suspected to be é’;ufferlng from cancer, the method comprising
diagnosing cancer ig, the |n§|V|duaI d as d rlbed nd trea t individual by a method
as described. I&[ cor anaﬁt%ora i({}ﬁﬁ aspesg% gﬁeep‘r%vsegn Plnvdi ?ré% PIVE 6{?‘8’ Semrﬁé;}t/hod of
detecting a 38mEmEstatiectsl irive thiattvod comgising EXtbEhY@: CaRbidaiENe|I4cSER ARtIOdy as
described abgve:anghdeteeling@xpreesian LIBRIMAR R b IRAIMASRIASYIOR Gellivative ghccording

to a 18th aspect of the present invention, we provide method of producing an-animal model for

metastatic tuﬁ?@ﬂ?@“ﬁ%‘é‘?ﬁéfﬁ’@ﬂ"d&ﬁ?ﬁﬁ%‘ﬁw@%ﬁiﬂﬁﬁs@gﬁﬂg a plurality 6 of metastatic cancer cells, such

as a PRI>-1 or PRI 33expsgssing:canaestaiiscniona finst anirmads (B} plewingtheisellsia.develop into
metastatic tumours mr}gle flar%s&tL a&g‘g@d )b%xég%%go a metalstalilc tum{ourt from the flrst animal and
deriving a ceﬁ Tne from the metastatic. umour, an dminis earlsn‘;é?’ aﬁ?)lura‘f’{fy off ¢S of the cell line
into a secondsatinrgl se tc{@déﬁﬁhdhgﬁ@l@ﬂ@@tmlasﬁéo‘ﬁmﬁé ISfEserfEUENON Jv8Hsediidétan animal
model obtainakiebysueh & methadno. o mﬂmg o ?PM;@S@&&B@%&E}&%&&B@EM%@Q%? we

provide use of an animal model produced by such a method or as set out above as a model for

metastatic tumgwﬁi@&%‘f@fﬁ% iiFapdicisacodrarnplerenitdnbarined RvdBrRgds iithod

comprising the stepssehpvidinrg: anantikesyoasweserihrdand allewingdhe anlibegiydapind to a
PRI,-1 or PRL %pol{gept did cequ rlcTh][(”eaa tlbo%gm ay %allowed to hind to a cell expressing a PRL-1
polypeptide Sra PR pofype StigeThe (ﬁ(ﬁm ma0 g%?nprlse an intracellular PILL-1 polypeptidc. The
PRI.-3 15polypeptd@ﬁmﬁv’ﬁd@rﬁméimimr@ceiw PREe3metypeptide: Fipepracticawghtidepresent

invention will 2raplay, unigasRherss:ndicatedonusRiPRAIBRARIGLES Of £oamisly, molecular

biology, microbiology, recombinant DNA and immunology, WhICh are within the capabilities of a person
of ordinary sKIPTRSHE ¢ tibrdeErmgteelare explained in the literature. Sec, for example, J.

Sambrogk, E. F. FritsetrdaQand 1 Manjaiise 198 prdvialaautariGioning:4\ laaharatesy dManyahssecond

Edition, Book
?cana’er such as metastatic cancer, in an individual, the method comprising exposing a

biological sample from the individual to an antibody as set out above and detecting binding
between the antibody and a PRL-1 or PRL-3 polypeptide.
There is provided. according to a 15™ aspect of the present invention, & method of
20 treatment or prevention of cancer. such as metastatic cancer, in an individual suffering or
suspected to be suffering from cancer, the method comprising administering a therapeutically
effective amount of an antibody as described. a combination as described or a composition as
described, to the individual,
The method may comprises a feature as set out in any of the above paragraphs.
25 According to a 16" aspect of the present invention. we provide a method of treatment
or prevention of cancer. such as metastatic cancer, in an individual sufiering or suspected
be suffering from cancer, the method comprising diagnosing cancer in the individual by a
method as described and treating the individual by a method as described.
According 1o a 17" aspect of the present invention, we provide method of detecting a
30 metastatic cell, the method comprising exposing a candidate cell o an antibody as described
above and detecting expression of PRL-1 or PRL-3 polvpeptide by the cell.
According to a 18" aspect of the present inventicn. we provide method of producing

an amimal model for metastatic tumours. the method comprising: (a) administering a plurality



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 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 25Hybridization: Principles and Practice;
Oxford University Press; M. J. Gait (Editor). 1984. Oligunuclentide Synthesis. A Practical Approach. Irl
Press, D. M. J. Lilley and J. EL. Dahlberg, 1992. MethOdS of Enzymology DNA Structure Parr A
Synthesis and Physical Analysis of D/V.4 Methods in"Enzymology, Academic Press: Using Antibodies

A Laborator apyal Farehle Frolgeol NOyby ward Harlow, Payitlane i aflow (1999, Cold

Spring 30Harbor Laboratory Press, | _ “Antibodies : A oratory Manual by Ed
Harlow (EditeRrphaid alive(Edken!E11088 vauidnSpriag oMo Bordisirassas BN o-

87969-314-2), 3%, Handheol Al hyudarr eRMAg «eRH8 QY Bamakiishna.seeth@r, Prabhavathi B.
Fernandes (2001. New York, NY. Marcel Dekker. ISBN 0-8247-0562-9); and 7 Lab Ref: A Handbook

of Recipes, F?&’éﬁéaﬁ’t%f%@ﬁ?gr{ﬁm%y*ﬁé‘léﬁfﬁfd@é@fﬁfﬁé’%‘@ﬁ&ﬁ{i ERGHHR e556 B skams and
Linda Radgessin2002, Cold Spring Harbor Laboratory, ISBN 0- 87969-630-3. Each of these general

texts is herein incorporaled by fesence. BIHEF DESCRIBTIGN.OF THE BIGHRE S oqe Figure 1
Seven-step animal model 16r rapid formation of aggressive lung tumor metastases I. Generation of

CEO stable potisstithbs0¥s ot aelibodxpressing EGFP-PRL-3 or EGFP-PRL-I as described previously.
2. Injection of Ix106,f these cellspiadhe tailveindala thecirshlatignpinude Miseadniaaiatien of a

single EGEP-PitL-3 or EGFP-PRL.- | lung tumor at 3-week post-injection. 4. Dissecting and mincing
the tumor in EIIREHREHSHG GEHISILES 1RO MBIBREOS EXSEP IPRICERBIESEMG R lines (AT-3 or
Al-1). 5. lajection of ked@6iAT3:0r Adseels intorthencirculation wiaptheifainsinddameiésmicke 6.
Untreated groups; no treatment, PBS or unrelated mouse antihodies, I i e @{g t ﬂl"‘f'm:ATs cells
are treated vﬁ%ﬁgfb - Vﬁg‘xﬁsagl%lﬁgg%b%% %ﬁcﬁéﬁ%aﬁ] t?%%‘P %? g'gtc%}t?c}fll\i(jl}igj or pu%"l ied IgG: while mice
injected with Y-8 eelieeptdsither treated with PBS or treated with PRL-1 mAh clone 269 15ascitic

fluid.  Figure 2. PRL:3iand RRl-emahespecifically ihibibipefymeonseifhgiisespective
metastatic Iun%tumors, A. | xI06 ,AT3 cells (described in Figure 1) are injected into rmc{i/? mice via the

tail vein. Micé ke diftieinitiedisa Bl 18y srmses RSt i 165 drreBtel kit fwd titelated
antibodigs (epsighsptdah)y RRHp:3MmAMR23 inba B formiepafpurified 1gG (e) or ascitic fluid (g);
PRL-3 mADb 318 is in the form of purified 19G (1), or as itic fluid (h) administrated. via the tail vein. The
different antibodiesl{;hrié%ﬁcé{gfﬁéa%&hc&}é@sg qu%wggﬁg% 6%5&%880%#?% %gé%%éﬁﬁégd%\é%ﬁér:gs are dissected
out on day 139postinjattiovirdaaephotbgraghedakddefibiorescencechideescopyrdisiodrthe

GPF-DOSitiVeaH@@%EﬁJg}W%@'Q?@Q%fﬂ’tib SRR ARS8y |MB§%J£Q§“¢§%'EE§J§§%E_H@§; !ﬁB%&?S C-_d, g, and
h are lungs from male 25mice. B. The total numbers of tumour in A are quantified in the "if axis as the

average of tUtHOM FRGIGHE BT SRR BUBe WA WK Skealis Tighilys' R Va8t g o ipEsEFmice with
differenttreatmentvdhisicesuls framadmise ibjeated WithhAck-3, Cellsiaresshowrtittcalutnss| 7-3The mice

neced i A SRR A0 SR DA SR R e 09 -
metastatic tufrours: Protocals in Molecular Biology, ch. 9, 13, and 16, John Wiley & Sons, New York,
MN.Y.); B. Roe, J. Crabiree, and A. Kahn, 1996, DNA Isolation and Seguencing: Essential
Techniques, John Wiley & Sons; J. M. Polak and James (D, McGee, 1990, /n Situ
25 Hybridization: Principles and Practice;, Oxford University Press; M. 1. Gait (Editor), 1984,
Oligonucieotide Synthesis: A Practical Appreach, Irt Press; D. M. 1. Lilley and I. E. Dahlberg,
1992. Methods of Enzymology. DNA Structure Part A: 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
30 Harbor Laboratory Press, 1SBN (-87969-544-7): Antibodies : A Laboratory Manual by Ed
Harlow {Editor), David Lane (Editor) (1988, Cold Spring Harbor Laboratory Press, ISBN -
87969-314-2), 1855 Handbook of Drug Screening, edited by Ramakrishna Seethala,
Prabhavathi B. Fernandes (2001, New York, NY, Marcel Dekker, ISBN 0-8247-3362-9}, and



while PRL-3 rnAb specifically blocks PR1.-3 but not PRL-1 metastatic tumours, We injected one million
cancer cells (AT-1 or AT-3) either EGFP-PRL-1 or -PRL-3 into each mouse via 8 its tail vein on day 1.
Mice are then divided into groups respectively receiving PBS, rabbit FRI. antibodies, PRI,-1 mAh or
PRL-3 mAD via their tail veins on day 3, 6, and 9 post-cancer cell injections. Lungs (panels: a-d)
derived from mice carrying AT-I cancer cells expressing EGFP-PRL-1 or lungs (c-h) derived from mice
carrying AT-3 cancer cells expressing EGETPRL-3 are dissected out and photographed on day 15.
PRL-1 and PRI.-3 metastatic tumours in lungs are not blocked by mock-PBS treatment (a, c) but are

both effectively, blogkes hysabbiianihndiesiBe; RRUdMAlRARiIEe ffonnatiomebiuriours in

which PRL-1 is vet-expressed (c) but not when PRL-3 js pyerex SC _Similagly, PRL-3 mADb
blocks the foRiEfoRTGHHAREREMY dRBURe %%h?@é%ﬁ?ﬂ%ﬁ%%%ﬁ%%&%&a iy h%%‘étgsvhen PRI,-1 is
10overexpregseh(sR0-Fheseforxhthe genindivictsal RRtinmibsrargsipecifitsienblocking formation of lung
metastatic tumours of cells expressing the target antigen, respectively. Figure 4. PRL-3 rnAbs
effectively bl@eanBPESSIRIRE ' WalidEE by A2780 PRT3-pesitive cancer cells: but have no effect

on metastatic tumowr fo . ionlb CT26 PR| - | : 1S Ao L CT26 cells
ok S R g LS BroR GIRRE (GG P61 3o Ao AR DL,

express %ndogenoué“’lg “Celllysates 15prepared from CT26 mouse colon cancer cell line and
A2780 humamosaxianicAroeradell HAE REbsanlpral Bitndsten) sRmb s aeE BRS *GAPDI is
used as a logding pntrol. B.RRL3 Antibady treatpantdaes Motaffest lung wmeusfoveation of CT26

PRL-3 negative cells at 2-week post cancer cell inoculati | majar tissue amined for tumour
formation. Gr‘8§§’5ﬂb‘ﬁé'ﬁf’eﬁ’fdé§i‘m@%?nﬁn?@%’?'\‘/\f&F&@%%ée%ﬁégg%fugﬁgzgﬁfr@ggé mice (panel 20a)
and of untreatetlwigep(panpidipare.imagedn Exiénsiventuoumformatidnrisdothse toadnierédl lungs as
indicated by black arrows. C..PRL-3 antibody {r, tinhihits-p log; L tumour
formation of A2785 PRI (E)%)}g ive ‘ggﬁgelsﬁ!{éyﬁeegr%%l aliﬂgﬁgés?ihgéggggﬁglﬂ-ﬁrﬁoﬁn?ﬁ%iggncer cells
inoculation. Allriajelistissuie sirewstmiviedhioieturaio i IR aEGH. GHYEHRH8HIHHRCES of the animals
and tumours (indicatedby blagkarewshdSdisseatetomifomsnieaiadaninals arevmaged. Turnouts
are not found in treated mice. Figure 5. Antibody uptake in AT-3 cancer, cgl{sda_nd Earental CHO
Ko i

cells are revesi¥d Bl haifds SRt ACTBTES LR HE e TS Brrieﬁs;se mal
non-permeabilizedd\it8 £&ll5 @3 detestaer bydG FRH ARA)o Artewedelit Hitcompletépdalbéled with
PRL-3 r?Abi" gvgy.hi:g%a_%?ws indicated in b, e panels): 40% of non-permeabilized cells are partially
labeled fn red” 30 With'the PR1,-3 mAbs, the internalized antibody seems to he distriputed in a
polarized manner af celesd §84. (SinyldRedanthswrs fignabcahiv B soeth thBRibrane protrusions
(double-head amows.indicatad in 0. whils the remaintiesfsthe eelisremained yalahgled-joand f cells

in green only). B. To-pro-3 iodide is used to stain the DNA of ev Eg (Pe{,rﬁgtal ?Ij%cgll in 9 blue, Live

cells (10-2006)16aBHfe BrEAIRG B MBtRE QRN 895 4f8 éﬁé\i\?ﬁ % reeh (& b, ant ci).' e majority

(60-70%) of liye:gellsithatamshiviustianded averfightare. dté-tortekedp moube fanti-6S28 shown in

areen (d e. and AL Yiklie arous Infica1s some colls BrNaRs i seme AlanRsaLealicle) that are
y. ant.

not able™to uﬁ’-%"‘éske aitib ars, Figure 6. The general phenomenon of antibody uptake
in normal andisancnidehs idméniewmed iz imdiraby smntan silies caRbeliprA B HUBIE SEH MG “A* mouse
anti-GS28 (inRed) @Hﬁlg-z[-ﬂi?;@ﬂlﬁ%Qi'ipff(i&%&%g@@&%%@&@@@@ﬂ%dyt@mmﬁﬁjﬁ?ﬂaﬁbiﬁaed
MCF-10A normal cells. B. mouse anti-GS28 (in red) and rabbit 8%9553 in %L?epa)t.g?tibggggs are
added to nonpEPMEABIRSSHMNEIEIS EINE S TEREOR Hidi¥e Thir G S8 tin T Ed) Ghid Tabbit
anti-p53greenixh@antibodigamreratdes ftomdarpermeabiizeds 16h semdi-staivet MOFTkells.

To-pro-3 jodide. is to stain DNA (blue). Bars, 20 urn, Figur = PRL;] ¢
over-ex%ﬁessé%ﬁ% lé;ns“ﬁl(ﬁ%fgt %ﬁh%%%mé%é%%lrs?%lé%fr%g?hgkﬁ@(%fgngg ZR%X 8%%2% %E%%éae&g_ to examine
the expressionohRiRLsiGninivamious empyridnder SaniplispiExaiIes BFPRERS YvBkexpHession are
shown in humar.ColoR28ChRB The results from mice injected with AT-3 cells are shown in columns 1-

7. The mice injected with AT-1 cells are either treated with PBS or with mAb 269 against

X TTA

PRL-1 (colummns 8-9). n = numbers of mice in each group.
30 Figure 3. PRL-1 mAb specifically blocks PRI -1 but not PRL-3 metastatic tumours;
while PRL-3 mAb specifically blocks PRL-3 but not PRL-1 metastatic umours. We injected

one million cancer cells (AT-1 or AT-3) either EGFP-PRL-1 or -PRL-3 into cach mouse via



15cases, a), breast (19/96 cases. b), esophagus (2/13 cases, c), lung (d, the smoke deposits at the
upper right-hand side of the dotted line stained black), penis (e), and cervix cancers (f). The PRL-3
positive signals are shown in brown by immunohistochemistry with 3,3'- diarninobenzidine chromogen
(DAB). Magnification of all images is x400. B. PRL-1 mAb (clone 269) is used to examine the
expression of PRL-1 in various human cancer samples, 20Examples of PR1.-1 over-expression in
human colon (8/128 cases, a. x200 magnification). bgain (5(20 eases, b, x200), and esophagus (1/13
cases, c, x400) are shown. Figure 8. PRL-3 and PR.L- 1 chimeric mAbs specificall) react only to their

respective antigen.An Anaadel isishawmia Huskaigae-oulinepidne maies siepsHor abimeric mAh
construction B. By IF, PRI-3 chimeric mAb (#318) is tested on DLD-1 cell tgaié)ésare}égress
gs-ﬁi B

25EGFP-PRET-anibrisnowed thiat e PREFEHIMERH A LBURPRGE, HESBRIS"in these
cells (b). Mergad-imagass shgwpdme: Sitndartys it iickinaenemAD- (#2689 isBisagestédon DLD- |
human colorecta cer cells that overexpress EGEP-PRL-1,(d),and sho ] £ Bl | MAD
could recog n?’z% Eﬁb&‘ﬁ%ﬁé’ﬁngfh@s%%éﬁ?@? g?ggggfiriﬁlﬁgjs&eﬁé% %Cﬁagﬂwigégr%&gbrgﬁé?w western
blot analysis Pite-F Ric-8ishitaériotmmlrhv o eresbabed 4t Bk BOIyoatBR lde rveasiofToIm ‘eells that

overexpress fGERFRIsR{ane nadisk Qesplisihatovaraxpreas myaRRLB{rae 2)a8ByC-PRL-1
(lane 3) or myc-PRL-2 (lane 4). PRL-3 chimeric mAh only react with Eg,EP;%RH-:{ and myc-PR[.-3 but
not with mycaoRoseaE My RPRITATIRR PR 9ERIEARE HIRAYS He¥8E8dd SR 3°GST-PR, proteins:
GST-PRL-1 d@({anest)d GPiuRRLA{ank 2} and &SF-RRU-G (I80eiB)HPREEDohithdriocha Al react
only with GST-PRI.-1 but not with GST-PRL-2 a ST-PRL-3, . F 2L.-3ehimeric irtAb
dramatically ;"lr;? [ &’so?hﬁéu ?5‘?{%%\/%&% %‘festé{’s‘f‘é‘ﬁéﬁu%%ﬁr% B‘Q%kﬁ’é%%gfg %{r%gfl? C@I’E f?%g?ﬁgt%xpress
endogehbus PRExBrebsdindt. Thdelooelibesthuntivid b Bkpresesamistrsiisus Prakisg Ormaictotal cell

lysaies are prepared, fiomHGTAdGs A2A30 LRk canaarselsiand skl gells that overexpress
EGFP-PRL-3. The endogenous PR1.-3 protein is detected in TIM 16 a‘pd A2780 hu;&??tflﬁ LD-1
PRI

cells. The exogenoli&EGERBRE. SRS ARCHRYER I K IR RIS IURAST Ruds Mide &fe injected
with 1x106 canegifellaviar @ilivaiasiancdaye fiethen micesane: eithenadministrated T2PRRE-3 chimeric

o e LR RN TR e Rt Al oD XpRIANh opR oA TRRg ane oo

when untreated friice are t66 sick: hotos are taken at the ends’© _experiment. B. treatment
for FICTIEL6 eettsrtretitod (ideraeubecttrantcantedidiedantct db tHumgho \eritreatiremetbli2 780 cells,

treated mice gt.the left apdpnieatad mice, atdbhesight Rispieainaent fon Rklnk callsstrgated mice at
the left and untreateéd mice at the right. b. treatment 15for DLD-1 ce%fj%épégﬁig EGFP-PRL-3,

untreated micaht BRI S HEAFBSHEdORTER! ATTRSE FIgHmouT MTRECTY? AhAFEEY fung
metastatic tuggueformatignant-cancsr eethsursivalimthe bleack eircetationdXot ungsections from
treated and urrgxtrrggtggg . H‘i’gﬁieié g{}%ﬁ%@ﬁx@ﬁ%t c:ua!yt}i ; lgis as well as the dissected lungs of treated mice (panel
20 a)and of untreated mice (panel b) arc imaged. Extensive tumour formation is observed n all
fungs as indicated by black arrows, C. PRL-3 antibody treatment inhibits pathologic
appearances and tumour formation of A2780 PRL-3 positive cells in experimental metastasis
assay at 1-month posi cancer cells inoculation. All major tissues are examined for tumour
formation. Gross appearances of the animals and tumours {(indicated by black arrows)
23 dissected out from untreated animals are imaged. Tumours are not found in freated mice,
Figure 5. Antibody uptake in AT-3 cancer cells and parental CHO cells are reveaied by
indirect immunofluorescence. A, EGFP-PRL-3 is expressed in all non-permeabilized AT-3
cells as detected by EGFP (&, d). A few cells are completely labeled with PRL-3 mAb'” (white
arrows indicated in b, e panels); 40% of non-permeabilized cells are partially labeled inred
30 with the PRL-3 mAbs; the internalized antibody seems to be distributed in a polarized manner
at cell edges (single-head arrows indicated in fy and some in membrane protrusions {double-
head arrows indicated in £); while the remainder of the cells remained unlabeled {c and f cells

in green only). B. To-pro-3 iodide is used 1o stain the DNA of every parental CHO cell in



micro-tumours (indicated with Micro-T) is seen under fluorescence microscope in lung 20section from
untreated mice but less found in lung sections from treated mice. B. Blood samples obtained from tail
veins from treated and untreated mice are smeared on the glass slides and examined for EGFP-PRL-3
cancer cells under fluorescence microscope. Arrows indicate the EGFP-PRL-3 positive cancer cells.
Figure Il. PRE-3 chimeric antibody effectively inhibits the formation of metastatic 25tumours by Bl 6FO0
cells that express endogenous PRL-3, but not HI 6F%0 cells that do not express endogenous PRL-3.
A. Total cell lysates are prepared from B16F0 and B16F10 cancer cells. The endogenous PRL-3
protein is detggted @nlein BAGLR RUpRat iT BLEE 19 sells. Badudesrmiceraierinjeetes (it 4axdilb B16FO0
cells on day | followed, by chimeric mAb treatment. Treated micedat the. ati andear}tr? tgg mice at the
right are shofn 1 FURRIETS APE-30FBLA T 7L BREMSISTVEY HENE Qi HIGEHHER ‘in’ouﬁafreagfed mice.
PRE-3 mAD eeuld: elithinste thevommatians! of turhduhimosttissudis o treated iniperh@rsNuide mice
are injected with) X100 B10F 10.0olle,0n day LuFrEAIRAIcR Al fap.andyntreated mice at the
bottom are sROWn. 36zens of fung metastatic tumours are foundboth in treated and untreated mice. Il
Figure 12. Anti-PROianmtilfody-3%8dvin dicrorbottyint acehiodaruatd extepransae capereteds PRL-3
polypeptide. A, ntracgiivlarBRE3.B.RARREMGONIRLGHEXEmAlisedd saeraiedBRL:3 redypeptide.
Figure 1). Epitope mapping of anti-PRL | antibody 269 and anti-PRL3 antibod 33?§' gA. Pe 1;Zides
hound by anfEREPPiAAREGAY 263 g@%ﬁmﬁbwﬂm@t@%@éW@}ﬁé&?&@%&ﬁ‘iﬁi iy

antibody 318:agsshowaay Mipstern BletdDRIALEDBESCRIBTONANNTHPEW AN BODIES The
Examples describe the generatjon and production of antihodies inst F roteins, J.e.,. anti-PRE
anibodics. S B b ahas Fnalii“’/‘ be eapat Eéib%%?‘r%dﬁﬁgg%g{}%%% kﬁ@@-g E%ge%eéfg‘é’i‘f
intracellUlar L aptiRRile3rre addBbth rmonoconbiliaetiblissumdrieHisEd ridhotiorrat hiiditdies and
their properties, arg describaddnderailin this dacument and the Examples. The antibodies include

monoclonal antibody 269, capable of binding to PRL-1. They also include monoclonal antibody 223
and Figure 7. PRL-3 and PRL-1 are over-expressed in multiple human cancers. A. PRL-3

mAbs (clone 223 or 318) are used to examine the expression of PRL-3 in various human
cancer samples. Examples of PRL-3 over-expression are shown in human colon (26/15%8

cases, a}, breast {19/96 cases, b), esophagus (2/13 cases, ¢}, fung (d, the smoke deposits at the

—
Lt

upper right-hand side of the dotted line staimed black), pems (), and pervix cancers (£} The
PRL-3 positive signals are shown in brown by immunohistochemistry with 3,37~
diaminobenzidine chromogen (DAB). Magnification of all images is x400. B. PRL-1 mAb
{clone 269) is used to examine the expression of PRL-1 in various human cancer samples.

20 Examples of PRL-1 over-expression in human colon (8/128 cases. a, x200 magnification).
brain (5/20 cases, b, x200}, and esophagus (1/13 cases, ¢, x400;} are shown.

Figure §. PRL-3 and PRL-1 chimeric mAbs specifically react only to their respective

antigen. A. A model is shown to ijlustrate an outline of the major steps for chimeric mAb
construction B. By IF, PRL-2 chimeric mAb (#318) is tesied on DLD-1 cells that overexpress

ECGFP-PRL-3 {(a) and showed that the PRL-3 chimeric mAb could recognize EGFP-PRL-3 in

3
LA

these cells (b). Merged image is shown in ¢. Similarly, PRL-1 chimeric mAb (#269) is also
tested on DLID-1 human colorectal cancer cells that overexpress EGFP-PRL-1 (d) and showed
that the PRL-1 mAb could recognize EGFP-PRL-1 in these cells (e}, Merged image is shown
in f. Bars: 20um. C. By western blot analysts, the PRL-3 chimeric mAD are assessed on 4 cell
30 lysates derived from DLD-1 cells that overexpress EGFP-PRL-3 (lane 1}, and CHO cells that
overexpress mye-PRL-3 (lane 2). myc-PRL-1 (lane 3) or myc-PRL-2 (lane 4). PRL-3
chimeric mAb only react with EGFP-PRL-3 and myc-PRL-3 but not with myc-PRL-1 and
myc-PRL-2. D). the PRL-1 chimeric mAb is assessed on 3 GST-PRL proteins: GST-PRL-1



15monoclonal antibody 318, capable of binding to PRE-3. Humanised versions of each of these
antibodies are also disclosed. For the avoidance of doubt, where a specific antibody designation is
referred to in this document. this should be taken to include a reference to both the mouse monoclonal
antibody (as secreted by a hybridoma), as well as to the humanised version of it, unless the context
20dictates otherwise. Thus, for example, where antibody 269 is referred to. this includes both the
monoclonal antibody 269 (i.e., the mouse hvbridoma,secreted antibody designated 260), as well as a
humanised monoclonal antibody 269. The specific antibodies described in this document may

be produced hy a gersansidlledinthe an fem she Mippatokdisclasae o s doctmantand

employing molecular 25biology technigues which we also describe in detail For this purpose. we

disclose the $8tjuBRées i 196 VisFisbiE-Fédiohadimdrdtional antibody 269. monoclonal antibody 223
and monoclonal antibeelys3 281 Wektherdiscloseaadpnishhomologues bagmenismand derivatives of
these variable regions. Usjng this seq information, a,skilled on roduice antibodies
comprising tHEZEY: ??5bﬁ%sfgg%g{?oiﬁ*g%%ﬁﬁgﬁé\%ﬁgﬁg?ﬁg%%ﬁ gues. ?raggﬁ%?é Cgr%%E erﬁ\(/:ggﬁ/es. We
further diSclogeithe seguencesidigrucisibRicid. dondteucts fofl éxpressingriress iondéldndbantibodies.

The seq ”e”%%%E'ﬂﬂﬁ&?%ﬁ&%éy%ﬁs?gﬁ?ﬁé@% RIQUGHOR AL brdnaneeional antibpdissowhich have

identical sequences to 269, 223 or 318. We further disclose variants, homologues, fragments and
derivatives of 8693 pracivig Bigsied in Bfnkiie 4 didctodetretdeflidiicesbt doR&ieie¥pable of

expressing therwopanised snaneetenaliantiRodies: 2%, 223 Pr3d& We:destrihecmethods of
expressing the argtib%ﬁies Qf.lci’nte‘rest erGn F“S trqnsfectthed V\éjth th ocp\s;v%gtﬁﬁigs Wwell as variants.
homologues. FFAGMENts Krid dETRatv a8 of thdsB T MaRILEs EoRatIat, ™™ Using SUch sequences
and the iéxpressiofireaetiicd §7th euskitieeipdiboimeayreddilyaransfecrreteranidwstieellstdnd cause

them to expregs thepals.meposianal. or hymainised AglizpRLx dandhaalE Rk dbeMifsmOr

variants, homologues, fragments and derivatives 10thereof We further provide for polypeptides in
general havirfy PriprAEiRgHECVIE sl chepsh pepitialeldiigd sHfeprl migsmidfieeYubh as
anti-PRL-1 antibggiesransrantiRRL 8aniibadies: fhefRi-bindingipplpaptideginay, eomprise one or
more of the same of jmly%?&g{“?{“?sa%gdt%%é“a‘%%?QCQQ{QQA@QHBQ% 3 269@%&%‘%@? BB oSy
polypeptides Wil BEVerdrrde 1510 for CoRvANEHES dgenerally ASMTPRL antib6died: s Within the
skills of EreatiertblzdnstiuctbindinghtsREdles whickembmisorbi(deft and treated mice at the
right.
Figure 10, PRL-3 enhances lung metastatic turnour formation and cancer cell survival
in the blood circulation. A. Lung scctions from treated and untreated mice are shown, Mulhtiple
micro-tumours {indicated with Micro-T) is seen under fluorescence microscope in lung
20 section from untreated mice but less found in fung sections from treated mice. B. Blood
samples obtained from tail veins from treated and untreated mice are smeared on the glass
slides and examined for EGFP-PRL-3 cancer cells under fluorescence microscope. Arrows
indicate the EGFP-PRL-3 positive cancer cells.

Figure 11. PRL-3 chimeric antibody effectively inhibits the formation of metastatic

[
A

wmours by B16FG cells that express endogenous PRL-3; but not B16F10 cells that do not

express endogenous PRL-3. A. Total cell lvsates are prepared from B16F0 and BU6F10 cancer

cells. The endogenous PRL-3 protein is detected only 1n B16F(} but not in B16F10 celis. B.

Nude mice are injected with 1x10° B16F0 cells on day 1 followed by chimeric mAb

rreatment. Treated mice at the left and untreated mice at the right are shown. Tumours are

30 found in the adrenal, liver. bone, and abdomen in untreated mice. PRI.-3 mAb could eliminate
the formations of umour in most tissues of treated mice. €. Nude mice are injected with

© 1x10° BIAF10 cells on day 1. Treated mice al the top and untreated mice at the bottom are

shown. Dozens of lung metastatic tumours are found both in treated and untreated mice.



may not be described as) antibodies or immunoglobulins hut which comprise anti-PRL binding activity
as described here. Accordingly, and where the context allows the term "antiPRL antibodies" should be
taken to include any molecule so long as it is capable of binding 20PRL. Such molecules may include
polypeptides. small molecules, as well as antibodies and immunoglobulms, and may be identified
through various means known in the art, for example by screening a suitable library for PRI, binding
activity. The anti-Pitt antibodies (which include PRI.,IQinding molecules) may comprise similar or
identical properties may as the monoclonal antibodies 269, 223 and 318. Such 25similar or identical

properties may in periculas IGSR PIARGBIOARTGS: e ARl AaHRAFIERMA general be
capable of binding to PRL polypeptides, e.g.. PRL-1 and P Thus, the term "anti-PRL

antibody- wHI%‘é’%’&Qé’rﬁdﬂrﬁ’@#ﬁﬁ@’ﬂﬁ‘ﬁnﬁcfﬂﬁé?f’e{h@ﬁopdféé %@’ﬁﬁ@%ﬁﬂ“ﬁ‘é tafwemadsehéir humanised
counterpartskeAiaed reludeshBiepolypeptides comprising the variable regions of antlbodles 269. 223 or

318 or variants. homologyes,.30 fragments and d tive ther S ter alsq he taken to
include reference torp \fbdr%#ﬁsgﬁl {fﬁolg‘ 185 ?gaé‘ﬁt%en \éa)an erlva&llél% of the ant?1 A %Dzodles as
described belbv?ﬁwh@ﬁéﬁmemext%rMmibﬁﬁf RRLisahd ARV Epitop8dot. B. ?rcheuantb@m
antibodies may haveihe SRMKIOK %@ﬁcﬁkﬂ%@%@%@ﬂ binding affinity and/or binding affinity as
269, 223 or 318. The anti-PRL antibodies may specifically bind to an epitope bound by antibody 269,
an cpitope haunch by aptikodw 23 or an epitope Shound by antibody 318. Methods are known in
the art to determine an epitopc that is hound by a particular antibody. Such epitope mapping methods

are describedsfor-dX¥dinpterinddason et al.. (2006). Respiraton Research, 7:126. Furthermore, a

skilled person will bsE atie }g en rat% a&tlbodles and ree tpem {orpbgécular rogJ rles A detailed
description of such & TEtRBA TS SHSWRin L BEEH BT TP REESHITHYI 9 APSRIfE 888 S Will readily be

able to identipvtamnti- muanﬁﬁmmmwmztﬁ%mmm%mm 2&dadch3PBLEXample

27 shows that M%Liln@g;%@gx}ggg RindsepitopessE YKNMR and TLNKFL Accordingly, we provide
an anti-PRL antlboa%/ such as an anti-PRL | antibody capable of blndlngea sequence TYKNMR. We

further provide an aRtPRINGHERD Ay ERdir aantdum arifcPRE1SEBLYY bagiabte bihBineinky A'%equence
TINKFI. The a@tisRE b@mbmdan rmambeo@aﬁ@h{w findiaghbeth SRAWEIREESs inci uEéJHaB%ﬂIl&{Q

ENample 27 Sh%’ﬁ’t gé antl barétlbo }t&]‘gg gplto es KA YN ang ér 'br Srefore
provide an aft PR |b%8y seu% L %‘?di?%‘ép B8t Bl ﬁ‘?é’ 4 qUeTlﬂ:e KAKFYN,
We furthér providelambatiREL ﬁﬁtlb@@ smﬁl’anaéiagn@@ﬁtﬁrrPﬂtﬁmboﬁysmpaﬁlﬁat&fcﬁ“ fiding a
sequence IITTIKIR:.The anti-PRI,aptibody may he
For the avoidance of doubt. where a specific antibody designation is referred to in this
document. this should be taken to include a reference to both the mouse monoclonal antibody
{as secreted by a hybridoma), as well as to the humanised version of it, uniess the context
20 dictates otherwise. Thus, for exampie, where antibody 269 is referred to, this includes both the
monocional antibody 269 (i.e., the mouse hybridoma secreted antibody designated 269), as
weil as 2 humanised monoclonal antibody 269,
The specific antibodies described in this document may be produced by a person

skilled in the art from the information disclosed in this document, and employiag molecular

td
=

biology technigues which we also describe in detail.

For this purpose, we disclose the sequences of the variable regions of monoclonal
antibody 269, monoclonal antibody 223 and monoclonal antibody 318, We further disclose
variants, homologues, fragments and derivatives of these variable regions. Using this
sequence imformation. a skilled person may produce antibodies comprising these variable
30 regions or their variants, homologues, fragments and derivatives,

We further disclose the sequences of nucleic acid constructs for expressing these

monacional antibodies. The sequences of these constructs enable the production of



capable of binding both sequences The anti-PRL antibodies may comprise the variable region of
antibody 269, or the variable region of antibody 223 or the variable region of antibody 318" each of
which is described in detail below. They may comprise the same or different variable regions ina 75
single antibody molecule. They may comprise one variable region, or more than one variable region.
Accordingly. we provide the skilled person with the ability to produce any number of antibodies which
comprise the same or similar binding reactivity as arlt;body 269, 223 or 318. Such antibodies may
comprise the full or substantially complete sequences of an antibody (i.e., heavy chain and light chain),

or they may GoupIiss, A fAGRETLALA Whole A0 had(surhashy FARDepdFiabURdagments or

single chain antibodies (say)). The antibodies may further com rise fusion proteins or synthetic
proteins whicResHiphrBdRe htiGETRBIHRG e ¥ iechhfiBody. #0¢ décribed in detail below. It will
also be evident thatl4isueb @rtibadiessBaynbes emg@ﬁeeie@ é@p&i&sﬂﬂb@r@ﬁ@@?ﬁ&e&mﬁﬂﬁﬂﬁﬁs lowered
host reactiwt red ced rejection eerin uld include "humanisation-, by. which
torm o mea 1T AL EOR S or G 2a b e By HEGIESR N P BTE S LR Ao in an
antibodysseqisence fﬁuswzflﬁ‘asaaqﬁaausgsahtMsmngyelFMmmsatlmwmscﬁﬁmﬁ this
document '%ﬁﬁ@&;&ﬁ@%‘ﬁh&@%@iﬁ%&&% gh.fhe antibody comprises discrete sections of mouse

and human sequences, e.g., where one or both of the variable regions comprise mouse sequences,

and the remainder %t%%ﬁ?lﬁ%?%lé&%%%%ﬁ%@?ﬁ@%t&?ﬁ g EsmprEdEsiihan
sequences. |ﬁ%&@z@@!@%{%@fﬁﬁt@@:ﬂé@§,cﬂﬂ@c\ﬁmﬁﬁﬁ{o&{b@%aﬁahlﬁ)f@g@ﬁ&;%aﬁcﬁremﬂl@da mouse or

rat 10 antibod ee alo ith human constant re | S. This ides such a chimeric
antibody wﬂh“ﬁ%ﬁgg; Zﬁ]@{% ?ﬁ:df T %rcn}gsélg{)‘rzerom ce%?%‘% ogem%’{‘y ?hﬁﬁ% C4USed by the

murine Be regionof.  Generally, a "chimeric antibody- may refer to an antibody having either a heavy

and light chain encage, .2 AUGIEOFS SeauEASe fSKNe) fom@ FrkRIMIUNoBIoNul gene 15and

either a heavy and light chain encoded by a nucleotide sequence derived from a human

irnmunoulob @y gaitisles include anti-PRL antibedinaisi atisi 4186 ihenidedi o g or reshaped

antibodies. Itamuﬁ}mngeﬁﬁmg@@mweﬂmmmanm maetthaﬁmmmeh;usre mouse
variable region has been mutate ncI ?% man.t S|d3f%§ éo i‘edu e |rn Q{:/C't\‘ Indsuch an

antibody, onl§FIBTRE CEHASIMEIE ?W &3}(% RS retioAitron the Fode ody fFegions may be
combinéd witlkr framewoarkregions fhgns HamatRY-reghodssSuch antlbodles should be more human and
less immunogenic than, ehimaerie A0tbdIGs.: «, coHIRRMHRRL ARafy mavganeraliyhg capable of

binding to PRL polypeptide in a number of conditions In oné embodiment, the blndlng environment

comprises antBRdIAFEHRAIOHT TSI 16 SHyUIRE SMHLPTL rtiBb RS HE BB Rble of binding to
aPRL pO'VDQﬂEﬁi@d@gﬁﬂgt@&%@éﬁmw&e@l&dmﬁa@”aa%l@h@@1H@%fﬁ1@&bﬂkﬁ€ﬂ:@@%ﬁ%z@ompﬂse a

cell which hag not bee or not expose substantlal ermeabilisatio nt such as a
detergent (e.g~ T?i% 81"% iR SOAASRATBRISS ?{%’qgngo\ He&&h Se& hgregr‘%ﬁ he capable

of_ bl_ndlag to PRL &whmn &:nﬁams&@e:ﬂn&:@eﬂs}wmnﬁvemEilimeﬂnmamwe?rheap@ntaﬁe@: within the cell.
Similarly, a PRI 1 RIYRARNIG, A%, % RAUNH LB AR Riks aHbeg Asdesgrbed gangiglly in this

by screening a suitable library for PRL binding activity,
The anti-PRL antibodies (which meclude PRL binding molecules) may comprise
similar or identical properties may as the monoclonal antibodies 269, 223 and 318, Such

similar or identical properties may in particular include binding properties. The anti-PRL

-2
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antibodies may in general be capable of binding to PRL polypeptides, e.g., PRE-1 and PRL-3.
Thus, the term “anti-PRL antibody™ wili be taken to include monocional antibodies
269, 223 and 318 (as well as their humanised counterparts). Alse included are polypepudes
comprising the variable regions of antibodies 269, 223 or 318 or variants, homologues,
36 fragments and derivatives thereof. This term should also be taken to include reference to
variants, homologues, fragments and derivatives of the anti-PRL antibodies, as described

befow, where the context permits.



document, in the context of an environment that comprises the interior of a cell. The anti- 1S PR-L-1
and anti-PRL3 antibodies may in particular be capable of binding to an intracellular PRL-1 or PRL-3
polypeptide. The intracellular PRL polypeptide may he associated with one or a number of cellular
structures. for example, the inner leaflet of the cell membrane, an organelle_ a cytoskeletal structure,
the nuclear membrane. etc. The PRL polypeptide may be 5located within the nucleus. In each of these
cases, the anti-PRI, antibody may he capable of binding to the PRL polypeptide within the intracellular
environment. The anti-PRI, antibody may be capable of binding to a PRI, polypeptide in an
intracellular environ%r)té}gaapwm}gg,@%yvays, The anti-PRL antibody may be capable of crossing the
plasma membrane. It may be capable of otherwise gaining access to a binding 10region of the PRI_
polypeptide, for exaﬁﬁ@%ﬁ%&ﬁﬁ%ﬁ%ﬁ@y IPRR bRt haRL %*Pﬁ’gﬁﬁ%?&ff@&'op%m@'rwise
delivered intatheigelthtbyparydneafimity zs Manrather 3 bocimenkRthehinding eanditoiiicomprises an
extracellular gondition. T I-PRL antibady, ay ther Ié@r able of binding to its cognate PRI,
polypeptide ig%@é)ﬁ?ﬁ@éﬁ%@?@ﬁ%@?ﬁéﬁ%ﬁ%h%naﬁeh{-g hﬁggﬁf%%%%%k%gy) t%%rg&%neg lé%ggpable of
binding té a PRIn SN peswds éldracellularly. In other words, an anti-PRL-1 antibody as described here

may be capable of Ripging e Rbk When:i s abiisidedhe ealloRimilarnhed BRI 3-ralypgptide may be
hound by an anti-PRI.-3 antibody, as described generally in this document, in the caontext of an

environment HHHFIextSTRAPHS AR SRR PETR AT RS 2T SR EARRsoy sy be Hapabi®or
70binding to Bspareied R2RLdhOT: PRLF3rpelypeplids; iAsithereaseinayahk. (f henPRE -droibRRIs-3
polypeptide [ ise a circulating PRL-1 or PRI.-3 palypeptide. The anti-BRL antibody may be
capable of b%%%%g)%}gﬁﬁﬁ)eét%rlg‘gildgpgggrﬁdlég l%’%?%%? é&‘%é)efs. %ﬁe& %%é sw‘%’ggt‘?) syecreted
PRI_ pol{ipepticiasin blobeceidntiticrkilid pirdiny Hetwddn thebimiy-PRIUGriibotlamirediatget may

be more or legs;siroRg Ak WarkedishsianbsseMisp@EmMagent or permanent. Binding of the
anti-PRL antibody tg the PRL polypeg%de ma%%értéakeﬁglace within the cell. Such binding may inactivate,
i

inhibit or lower an actviy S FthE BEIHEDIVEED Ofindiig R P RLRFAIISER PR 24  tivity. The
activity may canmside anydiologieal potivty:causatRbymaitagsocicied awithiRPHipolypeptide. The
activity may comprise-bingding, t n L Rrotein, for exampl wnsheam protein or factor.
Bincing of ar L o S e

downstrEam préit Bifaensbotheaaetiviey ralireonipiisacoiimicditerinvithRdthereedis msr example

cells such asye, capable of binding both sequences.

Furthermore, Example 27 shows that anti-PRL3 antibody binds epitopes KAKFYN
and HTHK TR, We therefore provide an anti-PRL antibody such as an anti-PRL3 antibody
capable of binding a sequence KAKFYN, We further provide an anti-PRL antibody such as an

20 anti-PRL3 antibody capable of binding a sequence HTHKTR. The anu-PRL antibody may be
capable of binding both sequences.

The anti-PRL antibodies may comprise the variable region of antibody 269, or the
variable region of antibody 223 or the vanabie region of antibody 318, each of which 13

described in detail below. They may comprise the same or different variable regions in a

]
LA

single antibody molecule. Thev may comprise one variable region, or more than one variable

region. Accordingly. we provide the skilled person with the ability to produce any number of

antibodies which comprise the same or sinular binding reactivity as antibody 269, 223 or 313,
Such antibodies may comprise the full or substantially complete seguences of an

antibody (1.e., heavy chain and light chain}, or they may comprise a fragment of a whole

3¢ antibody {such as Fv, Flab™y and F{ab’), fragments or single chain antibodies {scFv}). The

antibodies may further comprise fusion proteins or synthetic proteins which comprise the

antigen-binding site of the antibody, as described 10 detail below. It will also be evident that



metastatic cancer cells in circulation. Thus, the anti-PRL antibodies may neutralise PRI. 16
polypeptides in blood circulation to prevent PRL-phosphatases from binding with downstream factors
or from their communicating with other cells in circulation. The activity may comprise a biochemical
activity or a pathogenic activity. The biochemical activity may comprise a catalytic activity. The
catalytic activity may comprise 5phosphatase activity. The activity may comprise growth regulating
activity, cancer activity, carcinogenic activity or meta's‘}atic activity. The monoclonal antibodies
269. 223 and 318 may he used for treatment of disease in humans or other animals. We show in the
cxamples thal,shaflipbliRl. 2aUbRdis Dave aNERNCE, Sl Raclcalv, IS, Fxamples show that
the anti-PRL antibodies are capable of 10preventing metastatic spread of cancer tumours,

Example 9 déstiibescidigeréation of PRL-over expressing tumours in mice and provides for an
animal model for metasiasisand: camearhrrdintaxamples 104012 showdhataninals dipated with

anti-PRE antihodies show signiﬂcan'gly fewer metastatic lung turnouts compared to animals not treated
with anti-PRT A1 EE SR O8RS f RPN ATl T SEHERF SO SHoR PV & 9RRSurs than the
untreated aniedlss EheranteRRbdantipedies ‘dlencapaiske:0f bihdingtathldtking theattivitydat PRL

Polypeptide. dashiladeitasrRILiRtIRERIRRIAM. VL ANIES tpicRent e Uph sxampieR Al rectively

(-90%) blocking metastasis by using monoclonal antibodies against their respective p osgﬁatases

despite their FREECEREI & IoWAREAISPT TOWe! Also SHor tREIIn DRSS Fiord stenalantivddhes

effectively blegk thadosmationiefmetasiatic WO & bY AMMNADISYATIADSaNaeNee! lins.-A2¢80 that
expresses er!dog nouys PRL-3 pr%tein._ Accoi_rdin ly, we provide for the use of anti-PRI, antibodies in
the treatment DY FeVEREER BHEEHE A A8! Bn kIR G RE & iRy EBIRET &Y et &thtic cancer.
The anti25RREbaditibadiesanayshel ubed asidhugsorthesapiesdestriiat metastasistof sheancer, such

as an establighath A GV RRP LR QY NG AL RIS B AL MSIRRRPIR IR OLaseq b NE CANCET

which is treatable or preventable may include one which is associated with expression or
over-express’i‘@fh"éiﬁﬁ‘?ﬁ!??ﬂ‘@téin. The PRL protein may be a relevant member of the family. By this we

mean that a cancergwhighliis assQeiaiRAWBDEXREESSIN Qf AVETHRREXRIESSIARFL RRIH may be
treatable or ﬁreventable b)gj’%pti-PRL- antibody such as 269, or an antibody having a similar or

identical prop e tieSA SRR & G WA AL AES By it Q% as S 6P B\ RiB BFBS sion of
PRL-3 may bedregtablé:arprevanisbie:bycantiERYy-3 antdocdy suehnas 2213«@r 1348 adamantibody
having a simu%lg;t@?&;iggl &%qg%perties .17
“Humanisation™ also includes CDR grafted or reshaped antibodies. It thus includes
engineering at a more discrete level, e.g.. antibodies in which the mouse variable region has
been mutated wo nclude human residues 1o reduce immunogenicity. In such an antibody, only
20 the complimentarity determining regions from the rodent antibody V-regions may be
combined with framework regions from human V-regions. Such antibodies should be more
humarn and less immunogenic than chimaeric antibodies.
The anu-PRI antibody may generally be capable of binding to PRL polvpeptide in a

number of conditions.

|
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In one embodiment, the binding environment comprises an intracetlular condition.
That is to say, the anti-PRL antibody may be capable of binding to a PRL polypeptide in an
intact or unpermeabilised cell. Such an unpermeabilised cell may comprise a cell which has
not been exposed, or not exposed substantially, to a permeabilisation agent such as a detergent
{e.g.. Friton X-100) or digitonin.
30 An anti-PRL-3 antibody as descriped here may be capable of binding to PRL-3 when it
is inside the cell, within the cell membrane or encapsulated within the cell. Similariy, a PRL-1
polypeptide may be bound by an anti-PRL-1 antibody, as described generally in this

document. in the context of an environment that comprises the interior of a cell. The anti-



The cancer may include any of a number of cancers, such as colorectal cancer, ovarian cancer, breast
cancer, liver cancer, pancreatic cancer, prostate cancer, gastric cancer, lung cancer, penis cancetr,
cervical cancer, brain cancer, esophageal cancer, bladder carcinoma, kidney renal cell carcinoma,
ovary lymphoma and skin melanoma. The treatment may comprise generally contacting a cancer cell,
or a cell suspected of being a cancer cell, with an anti-PPd, antibody. The cell may be exposed loan
anti-PRL-1 antibody. It may or in addition be exposed to an anti-PRL-3 antibody. It may be exposed to
both an anti-PHI.-1 antibody and an anti-PRL-3 antibody. Where this is so, the cell may be exposed to

both antibod iﬁﬁﬂggﬁ{ﬁ'%ti‘;}“iﬁ@iXiQHB@H)&%?%SM@u}IPSe%%%Hrcﬁ maYRed renRsatagia number of

times. Any combination of anti-PRI,- | antibody and an anti-PRL-3 antibody in whatever amount or

relative amodit-ih WAKEVEPHRRTRY G dip dutives! hian A5d- mskupertido ey B ASTOFE oVt Rt the use of

combinations:of amtiHeRI-deRuitibatiesrandoastiile Jlantinedied)astascabadabave, 4n the treatment

of disease such agcancer. }%Tp? ell may be an individgal cell orﬁ Bay be,in a ci?ll mass, such as a
organélie & cvigskiletal sirncture the. miclear membrane, glc. [he s %olgi_phegii e maiy €

cancer or tumour cell mass, 1w cel may be inside the'ho y of an organism. organism may be

one which is knowhvtohvetkefferiee flomrdagicbesordswoliic -Gk isnidhieh manberigshlspected. The

treatment may, camprige afminigicrRddheantibody- Q. aptbediesiq.the organism. As above, a single

antibody may be administered, or a combination of anti-PHI-1 antibody and 70an anti-PRL-3 antibody
may he administerddFRE Bimiristrsigramas  sertifmiibindioad ot SRy Rehtsrisé Hettribed above.
Thus. the treatmentupay-comprise adrinisteriig an ant-RRLr L aatibody simutangoishy or
sequentially with 8 antiERL:3 antbody o.the ndiidual ..., Fhe,antPRE anfiaadymay generally
comprise any mmﬁ‘nogFo%u In capai)fé of g‘mdlng %8‘a15ﬁ‘|, m()ri"\ééul%, s described in more detalil
below. 28PRiegioTiieé ol IBRinep tepdrisdadap tedrirdahOMiM a0 1588y be infmplisadigralso known as
Protein-Tyrosing BhesphaiasewikyReifa. kiR hdhdi Rhephalase of Regenerating Liver 1,
PTP(CAAX1). The chromosomal location of PRL-1 is at gene map locus 6q12. 30Cellular processes
involving growth, diffefethistigRCAREHetAhBIRGHE e EHIOH FegEtetdh PHACEYFAREN BABsphorylation
and dephosphieyylatior: Hheatpeoteintyrasing: kS phosphatasasy RTRshewhichrypsplyzeithaphosphate

monoesters % t {gasggﬁugersﬁi:dugg all %hare a common active site motif and are classified into 3 groups.
These include the receptor- ike E’ns; the intracellular PIPs, and the dual-specificity PTPs. which can

dephosphoryline atBerimg-&Rd. thrdoninese Siduéyabewetbhl af tyrdsinds :Didmpnepertsld 994. Cell.
Biol. 14: 375%&%&@@&@:&%@@%@)@ Waﬁ(%%ﬁ%gﬁ@@!?m{@% as described here may be capable of

binding to PRL-1 when it is outside the cell. Similarly, a PRL-3 polypeptide may be bound by

an anti-PRL-3 antibody, as described generally in this document, in the context of an
environment that is external to the interior of a cell. The anu-PRL antibody may be capable of

20 binding to a secreted PRL-1 or PRL-3 polypeptide, as the case may be. The PRL-1 or PRL-3
polypeptide may comprise a circulating PRE-1 or PRL-3 polypeptide.

The anti-PRL antibody may be capable of binding to bind to extemal or externalized
PRI. polypeptides. Thev may bind to secreted PRL polypeptides in blood circulation.

The binding between the anti-PRL antibody and its target may be more or less strong

25  or weak, transient, semi-permanent or permanent.

Binding of the anti-PRL antibody 1o the PRL polypeptide may take place within the
cell. Such binding may inactivate, inhibit or lower an activity of the PRL polypeptide. The
binding may neutralise 2 PRL activity. The activity may comprise any biological activity
caused by or associated with the PRL polypeptide. The activity may comprise binding to

30 another protein, for example a downstream protemn or factor. Binding of ant-PRL antibody fo
PREL polypeptide may inactivate, inhibit or lower an activity of a downsiream protein or
factor. The activity may comprise communication with other cells, for exampie cells such as

metastatic cancer cells in circulation. Thus, the anti-PRL antibodies may neutratise PRL



liver that is a member of a fourth class. The gene. which they designated Prl I, was one of many
immediate-early genes and expressed mainly in the nucleus. Over-expression of PHI in stably
transfeeted cells resulted in a transformed phenotype, which suggested that it may play some role in
tumorigenesis. 10By using an in Intro prenylation screen, Cates et al., 1996, Cancer Lett. 110: 49-55.
isolated 2 human cDNAs encoding PRL | homologs, designated PIP(CAAXI) and PTP(CAAX2) (PRL2;
601584), that are farnesylated in vitro by mammaliajyfarnesyl:protein transferase. Overexpression of
these PTPs in epithelial cells caused a transformed phenotype in cultured cells and tumor growth in
nude mice. The aukhess conrelcrd: thatRT BIGAA RIS pRekFRRREEAAXD)irdpresemtdwsvel class of
isoprenylated, oncogcnic PTPs. Perﬁ%et al. 199% Jﬁ,iBioI“C‘:hemn._:u E121:1~’>£;m17286-17295, reported that
the human PFB{E KRRT) GRS BeB AP El i 848 G B eXons and contains 2 promoters. The
predicted mouse, raheandvituman @Rbdsprob@insearniciteniticnl o7 iamgheealic998itBibhem. Biophys.
Res. Commun, 244, 421-427, ermiped. _ P and. in re 87%
amino acid s%e!a{ﬁ%gr%%a%lgtrﬁm§ %%9&@{&3&%%&%@@%% r?zfltp%%%%ﬁ%{éf ?ﬁe to q%@Z Where the
term -PRL- I'fiBogeieiashis Bt lthpeikbnmay ed8Piesanty PR 1S21 SERRAHRE NindtiihF RYBRL- | protein
or a PRL-Inugleic acidand anyoiragment. veiiant homologue. derivative, variant thereof. The
properties and activities of PRL-Jare described in.this, dogument, for example, in the,references. [End
of text adapted fromRARATAB sfg“é?ﬁﬁﬁﬁﬁp‘ahigﬁ@ﬁi f)?gtreg?ﬁ’shv?/éi?gd%ggrlﬁtg}dﬁ T s Zeng et al
(1998), supraufRiledoSEQUIENE BG: 30The nhethodspéardicormpbsitio B desdribbers heve #igke use of
PRL-1 PolyPeplides HOICMALe AESKNGCHR.ARTA BB \BUSRHIEN Gnllie R Riflarle 1 Intended fo
refer to a sequence set out’'in Table Di below. 19 UnigeneDescription Homo sapiens protein
tyrosind phosphataiss Hypes\Wik sHieriBEFN NMIOT3463.3 (PTP4A mRNA full-length cDNA
clone CSODKOI2Vi103.afclig deaorigls ol 2R REN248 . dneuxatizaskaldHamasapiensdhuman)

full-length CDpl;IfyAvig!agr}gr gf.{é%%r%a%-gﬁggcé%%??ngaytgs?sr 9139 :{:Sat:?{;ryz?i:i%fr;'ag%ampieg 10 to 12 show that

animals treated with anti-PRL antibodies show significantly fewer metastatic fung tumours
compared to animals not treated with anti-PRL antibodies. Specifically, the treated animals

show about 90% fewer tumours than the untreated animals. The anti-PRL antibodies are

s
L

capable of binding to blocking the activity of PRL polypeptide. despite its intraceliular
localisation. Qur studies represent the first examples of effectively (~90%) blocking
metastasis by using monoclonal antibodies against their respective phosphatases despite their
‘intracellular localization.

20 We also show that anti-PRL-3 monocional antibodies effectively block the formation
of metastatic tumours by a human ovarian cancer cell line A2780 that expresses endogenous
PRIL-3 protemn.

Accordingly. we provide for the use of anti-PRL antibedies in the treatment or
prevention of disease, such as cancer. The cancer may comprise a metastatic cancer, The anti-

25 PRL antibodies may be used as drugs or therapies to treat metastasis of a cancer, such as an
established tumour. They may be used to prevent cancer or metastasis thereol.

The cancer which is treatable or preventable may include one which is associated with
expression or over-expression of a PRL protein. The PRL protein may be a relevant member
of the family. By this we mean that a cancer which is associated with expression or over-

30 expression of PRL-1 may be treatable:or preventable by anti-PRL-1 antibody such as 265 or
an antibody having a similar or identical properties. Similarly, a eancer which is associated
with expression or over-expression of PRL-3 may be treatable or preventable by anti-PRL-3

antibody such as 223 or 318, or an antibody having a similar or identical properties .



lomo CR599216.1sapiens (human) full-length cDNA clone CSODKOIOYMO6 of HelLa cells
Cot 25CR596545.1normalized of Homo sapiens (human) Homo sapiens mRNA: cDNA
DKEZp779M0721 (from clone CR749458.1D'KEZp779M0721) Homo sapiens protein tyrosine
phosphatase type IVA, member I. BC04557 | ,1mRNA (cDNA clone MCC:57320 IMAGE:4826233).
complete cds Homo sapiens mRNA full length insert cDNA clone EUROIMAGE. A.1420505.12096405
AK312526.1Homo sapiens cDNA. FLJ92892 Homo,sapiens protein tyrosine phosphatase type IVA,
member I. 13C023975.2mRNA (cDNA clone MGC:1659 IMAGE:2960001). complete eds

U69701.1Human pgtein heasineRQRRIREsS iRl dNMRNABREIRI N6 dd0BAcsARIenBProtein
tyrosine phosphatase PTPCAAX1 U48296.1(1-iPTPCAAX1) mRNA, comFSIeIe cds M;‘s musculus 16
0

days embryHESH BENUSRELK BRPHGADRTAGRATCreatic cancgl, RIpSIR IR BoHe: E58021B01
progulclzt:prtc))lt@m;&w,q%ﬁ@ AKQ8149%kphorphatase 4als, iedbimsertisequenbiddersaminetius adult male
medulla oblongata cDNA, RIKEN MI-length iched li . clone:6330521EI 8

rgala T S p-iengt : | y. clone
prodgct:rzrotel %%%?ﬁ‘e‘:ﬂk‘d‘%f%ip Vggpﬁaﬁlgggmfaaf??ﬁﬁ%%%kgﬁjence Mus musculus protein
tyrosine phosphataSec4antmBRNACONAT S BEOSBE3TIMCasZ6sE: MAEE B30 complete

cds AK 199907, 1Mos mpsoyIuss ANA, eni AL 3824 SUANBEBIRYS: to an anti-PRL-]
reference:ENSEMBL:Mouse-TranscriptENST:ENSMLISTO0 6%&?59 ased.on BLAT search Mus

musculus cDNIﬁ?Q%Hé%G@f?@%g?‘éﬁ%ﬁﬂ?ﬁ?ﬁ‘%.‘%fé?%’é@%?\%@ ﬁ}?}\%‘oﬁﬁg%p? ranscript:
both an anii-PRI-1 antibody and an anti-PRL-3 antibody. Where this is so. the cell may be
exposed to both antibodies together, or individually in sequence. The exposure may be
10 repeated a number of times. Any combination of anti-PRL-1 artibody and an anti-PRI.-3
antibody in whatever amount ot relative amount, in whatever timing of exposure, may be
used.

We therefore provide for the use of combinations of anti-PRL-1 antibodies and anti-

PRL-1 antibodies, as described above, in the treatment of disease such as cancer.

._...
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The cell may be an individual cell. or it may be in a cell mass, such as & cancer or
tumour cell mass, The cell may be inside the body of an organism. The organism may be one
which is known to be suffering from cancer, or it could be one in which cancer is suspected.
The treatment may comprise administering the antibody or antibodies to the organism. As
above, a single antibody may be administered, or a combination of anti-PRL-1 antibody and
6 an anti-PRL-3 antibody may be administered. The administration may be simultaneous or
sequential, as described above. Thus. the treatment may comprise administering an anti-PRL-
| antibody simultaneously or sequentially with an anti-PRL-3 antibody to the individual.

The anti-PRI, antibedy may generally comprise any immunoglebulin capable of

binding to a PRI molecule, as deseribed in more detail below.

25 PRE~T
The following text is adapted from OMIM entry 601585,

PRL-1 is also known as Protein-Tyvrosine Phosphatase, Type 4a. 1; PTP4AL
Phophatase of Regenerating Liver 1. PTP(CAAX1). The chromosomal location of PRL-1 s &t
gene map locus 6glZ2.
30 Celtular processes involving growth, differentiation, and metabolism are often

regulated in part by protein phosphorylation and dephosphorylation. The protein tyrosine



AK788,1ENST:ENSMUST00000061959, based on BLAI search Mus musculus eDNA" clone:Y |
UO109N22. strand:plus, reference:ENSEMBL:Mouse-Transcript- AKI92767.1ENS1 :FNSMU
ST000000552 | 6, based on Bl "AT search Mus musculus cDNA, clone:Y00014001 I. strand:plus,
reference:ENSEMBL:Mouse-Transeript- AK187266.1IENST:ENSMUST00000061959, based on BLAL
search Mus musculus protein tyrosine phosphatase 4al, nyRNA (cDNA clone
BC086787.1MCC: 1 02117 IMAGE:30538771), compjete cds Mw' musculus protein tyrosine
phosphatase 4al. triIRNA (cDNA done BC094447.1MGC:102501 IMAGE:3990529), complete cds Mus

musculus hong marw m@@ggmgﬁiﬁ@%@z&ﬂagﬁmsﬁiﬂé@ﬂﬁ%@jﬁﬁBE@J&EMY&@IG&&;%OOOSL20
product:protein tyrosine AK 150506.1phosphatase 4a I, full insert sequence Mus musculus B16
RedgRie d Hopps

F1OY cells cHMR2 FIRERF ARIISRYRTERHARS ATISHAI) IEIIRE & H98B79M23 product:protein tyrosine
phosphatase 4a |. Alct48288d full inserbseguenee Musimostulud’bonem drecivehrpeedphitige cDNA,

RIKEN full-lngth epriched Jbrary, clong: 183003114 ._ré?’&fi:/l%%%ﬁé@é%iﬁk%%mMasmes.

151533.1phospha¥5§(é A48 1GR |cr’1‘§’(§r% sequence us musculus protein tyrosine phosphatase
(PRL-1) MRNA. cofipteteds84uPPa.das NWr014 280 2 Wik Asaddbnts PrdtdirrtyrssireBvEPhatase
431 (Ptpdal b, RNA: o member MUK PSS RIIRIN YOS e Resphakapd Yalaclope |
BC003761.1IMAGE:3590144., mRNA _ Mus musc lus, rotey}fty[orsineqphio%pgﬁtqge 4al.
clone BCO3TT3Y TINsscets-8%y 83 R 0T 1e4 a1 PR 1Y Sag e Pressig S afT
polypeptide- may: caMRIIsE osinonRsiskofia:humaarRRLpl:polypeptidc; sutdvasitie: seyaente having

Unigene accessign1@um§ggN!\l%ﬁ9§3463.3. Homologues variants and derivatives thereof of any,
some or all of thed& polypeptides are also included. For example. PR1,-| may include Unigene

Accessih NumberB$ 84iigldnin PRE 13 Thladoll owig exescatlapdd somcesmaiv 'dHidPs06449.
isolated 2 human cDNAs encoding PRL1T homologs. designated PTP{CAAX]) and
PTB(CAAX2) (PRL2; 601584), that are farnesylated in vitro by mammalian {arnesyl:protein
transferase. Overexpression of these PTPs in epithelial cells caused a transformed phenotype
in cultured cells and tumor growth in nude mice. The authors concluded that PTPCAAXT)
15 and PTP{CAAX2) represent a novel class of isoprenylated, oncogenic PTPs.
Peng eral. 1998, ). Biol. Chem. 273: 17286-17293, reported that the human
PTP(CAAXY) gene, or PRLI, is composed of 6 exons and contains 2 promoters. The
predicted mouse, rat, and human PRL1 proteins arc identical. Zeng et al. 1998, Biochem.
Biophys. Res. Commun. 244: 421-427, determined that the human PRLT and PRL2 proteins
20 share 87% amino acid sequence identity. By FISH, Peng et al. (1998) mapped the PRL1 gene
10 612
Where the term “PRL-1" is used, this should be taken to refer to any PRL-1sequence,
including & PRL-Iprotein or a PRL-1nucleic acid and any fragment, variant homaologue,
derivative, variant thereof.
23 The properties and activities of PRL- lare described in this document, for example. in
the references.
[End of text adapted fram OMIM]

Mouse and human PRL-] proteins were described in detail in Zeng et al (1998), supra.
PRL-1 SEQUENCES
30 The methods and compositions described here make use of PRL-1 polypeptides, which

are described in detail below. As used here, the term “PRL-17 is intended 10 refer to a

sequence set out in Table D1 below.



PRL-3 is also known as Protein-Tyrosine Phosphatase, Type 4A, 3; PTP4A3. The chromosomal
location of PRL-3 is at gene map locus 8g24.3. 10In the heart, protein kinases regulate contractility,
ion transport, metabolism: and gene expression. Phosphatases, in addition to their role in
dephosphorylatinn, are involved in cardiac hypertrophy and dysfunction. By database searching
and screening of a heart cONA library. Matter et al. 2001: Bioehem. Biophys. Res. Commun. 283:
1061-1068 identified a cDNA encoding PTP4A3, 15which they termed PR1.3. The deduced PRL3
protein is 76% identical to PRL | (PTP4A 601585) and 96% identical to mouse PrI3. Northern blot
analysis reve?)ed e>§pressioB ec:g’f an tﬁﬁlp.roximately 2.3-kb PRI] transcript predominantly in heart and

|
skeletal musc e’f'ﬁfi{’h lower exp%gsmn in pancreas. This expression pattern is distinct from the wider

expression of PRLI and PRUZ:4R) Bdieds 6E5LE84) rdslisifthbyridizatipn Bhalysimtecalized PRL3

expression to,20cardic yocyfes, T IS ine gel analysis showed that PRL3 is expressed as a 22-kD
protein. Funct%%%a%gaqn%?‘“ \{‘itggqé\n[ 1)'/%%%%1dicated that phosphate cleavage is dependent on cvs104

of Overexpression of PRIBisestiddNn ere4SEBEEN Hrdth! trdsterhstilot dhalysis showed

dephosphorylation-0hp}30eas (BEARLG0244)BrasRRASE to arigiotensin 11 (106150), suggesting a
role for PRL3 in the modulation of intracellular calcium transients induced by angiotensin II. To

gain insights into the moleculdl-lsagib fONAatastdsid) IBERE Bt H 200U SkgnEe 201om843-1346
compared the glabal gene ewgﬁ'@gﬂ%%file of metastatic colorectal cancer with that of primary
cancers, benign colorectal tumors, and normal colorectal epithelium. PRL3 was expressed at high
levels in each of 18 cancer hgtastagesdtddibabUbaPoWE Y eNélstihicRa cadingétastalic tumors and

normal coIore@@@gg@qiumﬂg%ggeg%@gﬁg%%gmmd, multiple copies of the PR1,3 gene were

found within a small amplicon located at chromosome 8g24.3. Saha etal. (2001) concluded that the
PRL3 gene is important for ddtorestalccamde fetladta s HUSTHYMAE Sthnforda@s radiation hybrid panel

and database sge1igRee anaﬁybg';sgps;w(gtgg&. (2001) mapped the PRL3 gene to surrounding marker
145.20. The PRL3 acne is also tightly linked to marker SHGC-22 154 which is located at 8924.3,

approximately 3 Mb from the'Retehomeserdfeia bfteie atiaprbelro rpmiViHh 208M8Ese -and human PRL,-3
proteins were degeribgd; in defail in LHRial(ZR0aL P Cantel Resibt2193:404 £RAs3 SEQUENCES

The methods and compositions described here make use of PRL-3 polypeptides. which are described
in detail below. As used herdi«e tepmnPRING! figlihtesibletsto réibirtelene EURUIMAGE

AJAZ0505.1 2096405
AK312526.1  Home sapiens cDNA, FLI928%2
Home sapiens protein tyrosine phosphatase type IVA, member |,
BC023975.2  mRNA (cDNA clone MGC: 1639 IMAGE:2960001 ). complete cds
Us97a1 .1 Hurnan protein tyrosine phosphatase hRPRL-TN mRNA, pariial cds
Homo sapiens protein tyrosine phosphatase PTPCAAXI
U48296.1 (hPTPCAAX Ty mRNA, complete cds
Mus musculus 16 days embryo head cDNA, RIKEN fuli-length
enriched library, clone:C130021B01 product:protein tyrosine
AKOR14911  phosphatase 4al, full insert sequence
Mus musculus adolt male medulla oblongata cDNAL RIKEN full-length
enriched library. clone:6330521E18 product:protein tyrosine
AKOT78120.1  phosphatase 4al, full insert sequence
Mus musculus protein tvrosine phosphatase 4al. mRNA (¢DNA clone
BCOS5039.1  MGC:62623 IMAGE:6396041), complete cds
AR 1969G7 .1 Wus musculus ¢DNA, clone: Y 1GO132L24, strand:minus,



15sequence set out in Table 1)2 below. Unigene AF041434.1 BT007303.1 AKI28380.1 NM 007079.2
\AY819648, | BC003105.1 NM_ 032611.1 AK311257.1 Description Homo sapiens potentially
prenylated protein tyrosine phosphatase hPRL-3 mRNA. complete cds Homo sapiens protein tyrosine
phosphatase type IVA, member 3 mRNA, complete cds liomo sapiens cDNA FL.146523 us, clone
THYME3034099 Homo sapiens protein tyrosine phosphatase type IVA, member 3 (PTP4A3).
transcript variant 2_ mRNA Homo sapiens FICV p7- gr(?nsregulated protein 2 mR.NA, complete cds
Homo sapiens protein tyrosine phosphatase type IVA; member 3, mR_NA (cDNA clone MGC-1950

IMAGE:3357244), completerg%%ugmms Hq@q;ﬁgéj@g phosphatase type IVA. member 3
(PTP4A3), transcript variant . mMRNA Homo sapiens cD [JI R299 23 Human protein

tyrosine phosphatase homo%ﬂﬁﬁ?sﬁiﬁﬁmﬁﬁ%lﬁibm Beds! search  Homo sapiens mRNA
for protein tyrosine phosphajgse hPR , -3n8N0or A1 276334 HaEM. . na- 8‘ Mus musculus protein

tyrosine phosphatase 4a3. mRNA (cDNA clone BC066043.1MGC:90066 IMAGE:6415021). complete
cds Mus musculus cDNA, clfeeraedO102ads. Meard Baiscreference: ENSEM13L:Mouse-Transcript-

AKT98788.1  ENST:ENSMUSTO0000061959, based on BLAT search

Mus musculus cDNA, clone: YIGUOT09N22, strand:plus

reference: ENSEMBL :Mouse-Transcript-
AK192767.1  ENSTENSMUSTO0000055216, based on BLAT scarch

Mus musculus ¢cDNA, clone: YOGU14001 1, strand:plus,

reference: ENSEMBL :Mouse-Transcript-
AKI187266.1  ENSTENSMUSTO0000061959 based on BLAT search

Mus musculus protein tyrosine phosphatase 4a1, mRNA (¢DNA clone
BUOBG7E7.1 MGCH02117 IMAGE:3G538771), complete ¢ds

Mus muscuius protein tyrosine phosphatase 4al, mRNA {(cDNA clone
BCGY4447.1  MGCH02501 IMAGE:3990529), complete cds

Mus musculus bone marrow macrophage cDNA, RIKEN full-length

enriched library, clopeI830008L20 productprotein tyrosing

K150506.1  phosphatase dal, full insert sequence

Mus musculus B16 FI0Y cells cDNA, RIKEN full-length enriched

tibrary, clone:G370079M23 product:protein tyrosine phosphatase 4al,
ARKLT48288.1  full insert sequence

Mus muscuins bone marrow macrophage cDNA, RIKEN full-length

enriched library, clone: 183003 1HOT product:protem tyrosine

AKI51533.1  phosphatase 4al, full insert sequence
Mus musculus protein tyrosine phosphatase (PRL-1) mRNA, complete
Ug4411.] cds

NM 0112002 Mus muscuius protein tyrosine phosphatase 4al (Pipdal), mRNA

Mus musculus, protein tyrosine phosphatase 4al, clone

BCOG3761.1 IMAGE:3390144, mRNA

Mus musculus, protein tyvrosine phosphatase 4al, clone
BCO31734.1 IMAGE:3157812, mRNA



AK190358.1ENST:ENSMUST00000053232. based on BEAT search Mus musculus full open
reading frame cDNA clone RZPD0o836H0950D for gene Ptp4a3. Protein tyrosine phosphatase 4a3;
complete cds, incl. CT010215.1stopcodon Mus musculus adult male brain UNDEFINED _ CELL LINE
cDNA, RIKEN full-length enriched library.. cloneM5C1053FI4 AK 147489.1product:protein tyrosine
phosphatase 4a3, full insert sequence Mus musculus activated spleen cDNA. RIKEN full-length
enriched library. clone:F830102P03 product:protein t‘yirosine phosphatase 4a3, AK172 1 92,1full insert
sequence Mus musculus 6 days neonate spleefi cDNA, R1KEN full-length enriched library,
clone:F4300 | 1C207_%995?§9t9§8§9i@¢1§59%9.«? AK 143702.1phosphata_se 4a3, full insert sequence
Mus musculus potentially prenylated protein tyrosine phosphatase AF035645.1mPRL-3 (Pr-13)
mRINA, complete cds R0 @fgfﬁ§‘?ﬁd§%ﬁﬁ"§%¥8ﬁ%‘ﬁ?ﬁ§}ﬁ@'ﬁﬁbgﬁﬁaﬁ’§@ﬂﬁ?§‘?ptﬁn‘ifﬁ?,). MRNA
Mus musculuss@ndayqnenaale:sidualohd -RUSEN Hlidengihensntgadlibrary. clone:4632430E19
product:protein tyroa’_ne Rhgs‘fpr‘];at%s%% aA@O{lﬁp%.lf ll insert seg%uen%e o (Mu? mus ulus adult
male lung cDNA. RI Uil %na?hnen?fnc ed i rga?"f/. &fone 138008 f()aprgdu?gffjr%(feﬁﬁ"&;ro%ne
phosphatase %#a38!{sAKOBKUE6 2 dfulidnstrt Seguenee 2R KO030844BSO2I7N 4G M s hhudculus
18-day embryo whole body cDNA, RIKEN fulLienuth enriched library, clone:1110029E17
product:proteﬁﬁgf'résine phosphatase 4a3, full insert sequence Mus muscuius protein tyrosine

phosphatase 4a3, %@Q%Qgggﬂ&&:%&wg@%@g& complete cds A"PRL-3

polypeptide may comprise or consist of a human PRL-3 polypeptide. such as the sequence having
Unigene accession number A11041434.1. Homologues variants and derivatives thereof of any,
some or all of thesel{fdlypepiidas:ara aldt inchudecsto Pexgrples PRhe3 may Kidiadé. Uhigene

Accession Nymiher, 136006043, SRR L & ANRPRE:3,BRRYREPTIDES PRL-1 and PRL-3

polypeptides may be used for a variety of means, for example, for production or screening of
anti-PRL.- | and anti-PRL-3 agents such as specific PRL-I and P1W-3 binding agents, in particular,
anti-PRL &ntibodiesirThebendrgrdesehivectindguive cdetaitbalown TheserpressibonichPRid-gcand PRL-3

polypeptides may. e, faifsiad S diaanasis Pl RAPISRIAN O RPRSH LR RRTICYIRLRKgast cancer.

cardiac hypertrophy and dysfunction.

By database searching and screening of a heart ¢cDNA library, Matter et al. 2001,
Biochem. Biophys. Res. Commun. 283: 1061-1068 identified a cDDNA encoding PTP4A3Z,

15 which they termed PRL3. The deduced PRL3 protein is 76% identical to PRL1 (PTP4ATLL
661585} and 96% identical to mouse Prl3. Nerthern blot analysis revealed expression of an
approximately 2.3-kb PRL3 transcript predominantly in heart and skeletal muscle, with lower
expression o pancreas. This expression pattern 15 distinet from the wider expression of PRL1T
and PRLZ (PTP4AZ; 601584}, In situ hvbridization analysis localized PRL3 expression to

20 cardiomyocyies. Tris glycine gel analysis showed that PRL3 1s expressed as a 22-kD protein.
Functional and mutation analvses indicated that phosphate cleavage is dependent on cvsi04 of
PRL2. Overexpression of PRL3 resulied m increased cell growth. Western blot analysis
showed dephosphorylation of pl30cas (BCARY; 602941) in response to angiotensin [
(106150}, suggesting a role for PRL3 in the modulation of intracellular caicium transients

25 induced by angiotensin .

To gain insights into the molecular basis for metastasis, Saha et al. 2001, Science 204
1343-1346 compared the global gene expression profile of metastatic colorectal cancer with
that of primary cancers, benign colorectal tumors, and normal colorectal epithelium. PRL3

was expressed at high levels in each of 18 cancer mertastases studied but at lower levels in



A -polypcptidc- refers to any peptide or protein comprising two or more amino acids joined to each
other by peptide bonds or modified peptide bonds, i.e., peptide isostcres. "PolypeptidC 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 15amino acids other than the 20
gene-encoded amino acids. -Polypeptides- include amino acid sequences modified either by
natural processes. such as post-translational processing, or by chemical modification techniques
which are well known in the art. Such modifications are well described in basic texts and in more

detailed monoaraphs..as well:asin A.¥el riReus.IesRALRDIsRalura Medifisations srp.pcour

anywhere 20 in a polypeptide, including the peptide backbone, the amino acid side-chains and the
amino or carBBXyPYeraTiss of i R dsRe st domint Widigah et 5@ BHsAb fRSHSh A e Bfesent in
the same or garyingsdegreas @useyesalisiesinargivan pelypeplidserdliadeagivenpalypeptide may
contain many tg/pes,of modifications. Polypeptides may he branched as a result of ubiquitination, and
they may he ii’:lyci:“i'i?'tlf,ﬁ_‘L%with or without branching. Cyclic, branched and branched cyclic polypeptides
may resuit from postimasiatiamnatual Rregesses Al mayiheladedsy syothetissmethodsiddodifications
include acetylati cylation., ADP-ribosylation. amjdation. coyalent atta nt of flayin. 25 covalent
attachment o??a{%é;%a%%ﬁ%?g?yfhgg\%réﬁf 3¥t‘é}cﬂlﬁ1{%‘ﬁ@6?%“ﬁaﬁ}éfef(;{t%§%3 rE? S(%%@t?ogé: n et?i\%};sﬁve, covalent
attachment ofghlipitindedipidraerivative] condletrattachnertich Bhdsplrotdytinesitol dibssemking,
cyclization, d{'gylg'tgpmg%gi_formation, demethylation, formation of covalent cross-inks, formation of
cystine, formation of pyroglutamate, 5formylation, gamma-carboxylation. glycosylation. GIN anchor
formation, hydroxylation, iodination, methylation, myristoylation, oxidation, proteolytic processing,
phosphorylation. préindatiorst raermdZatio®El&noylation, sulfation, transfer-RNA mediated addition of
amino acids to proteins such as argjnylation, and ubiquitination. See, for insta Praoteins - Structure
and Moldtular Prop&ifiss 3 'H%’?&Eﬁ@?@}%ﬁf& S T ARG ICSW}??EJ Vi igl\%w York, 1993
and Wold. F.{Resttianslatidial Protein Modifications: Perspectives and Prospects, pgs. 1-12 in
Positranslational Covalent Modification of Proteins, B. C. Johnson. Ed., Academic Press, New York.
1983: Seifter 'R bt3 SEREKEor protein modifications and nonprotein cofactors-, Meth Enzymol (1990)

182:626-646 and Raftan et al. "Protein Syathesis- Rosniansiasional Mogifications and Adifige, Ann NY
/lead Set (1992) 663:48-62. 15The term "polypcptide” includes the various synthetic peptide variations

known in the #rtdetcivakindenbimersé DipsitfdeshTvepeltbie’ niay be®d Writféricideterminant
and/or a J-celt aRIePS:: Thewpeptidermadihe immunogenic in vivo. The peptide may be capable of
inducing neutralising antibodies in vivo. As applied to PRL-1 and PRL-3, the resultant amino acid

sequence may hig¢B%one or PIRsEIEIERLIvities, such as biological activities in common with a PRI-I or

PRL-3 polypeptide, for exan}%gng &é{gggﬁ%&@F!?@lygzﬁ&o};y&gﬁtg%sﬁgrp%mgge a PRL-1 or I'RL-3

homologue may have a increased e evel In cancer cells compared to normal breast cells. In
particular. the A&fhi“HérholodiiE&l covEry fdemtity ithdfespect to structure and/or function providing the

resultant ammo acid sequenge ”Qggagignlg%h&[}igwﬁé%&%%%h\!’%@ %ggqugqgig%gggyence identity (i.e.

similarity), there may he at least /0%, such as at least 75%, such as at least 85%. such as at least
90% sequencE 188/t Therehirdy teraldeas95%, such as at least 98%. sequence identity. These

terms also e”%ﬁg#%%%%ﬁo'yﬂ Rlides delvekom ARYReACISWRIGH 16 gligy/ariations of the

PR_L-1 or PRL ic acid sequence.
Homo sapiens protein tyrosine phosphatase type IV A, member 3

NM_007079.2  (PTP4A3), transcript variant 2, mRNA

AYR19648.1  Homo sapiens HCV p7-transregulated protein 2 mRNA, complete cds
Homuo sapiens protein tyrosine phosphatase type VA, member 3,

BCOO3105 T mRNA (cDNA clone MGC:1950 IMAGE:3357244), complete cds
Homo sapiens protein tyrosine phosphatase type IVA, member 3

NM 032611.1 (PTP4A3). transcript variant 1, mRNA

AK311257.7  Homo sapiens cDNA, FLI18299



Where reference is made to the -activity" or -biological activity- of a polypeptide such 30as PRL-1 and
PRL-3, these terms are intended to refer to the metabolic or physiological function of PRL-1 and
PRL-3, including similar activities or improved activities or these activities with decreased undesirable
side effects. Also included are antigenic and immunogenic activities of PRL-1 and PRL-3. Examples of
such activities, and methods of 26 assaying and quantifying these activities, are known in the art, and
are described in detail elsewhere in this document. ANtutioDIES The terms "antibody- and
"immunoglobulin”, as used in this document, may b€ 5Semployed interchangeably where the context

permits. These term includer%ra ments of proteol ticakll -cIe%ved or ;l%(éanl?in%gl - r%)qred portions of
A iRt A b N

an antibody molecule that a y feacting with dr recognisin ¥ or PRL-3 or
an epitope théigtifesuch as aix cpitope of PRL-1 bound by 269 or an cpitope of PRL-3 bound by 223 or
318. Epitopes of PRL-1 inclyde TYKNMR %g TLNKFI. Egito es g_f PEI;B‘ i‘rﬁjﬂgg}lqlKAKEYN and
IITIKTR. Non limiting exampt€Sdf 8tk ISR TR s dhenis intllde Fab. F (ab)

2, Fab-, Fv fragitieits. and dimgle chain antibodies(seFv) containing a VL and VH domain joined by a

peptide linker. These Fv-S may be coyalently. or non-coyalently linked to, foiniantibodies having two or
more binding sites. 15By "SEFY MBIEEHTEE T Wa Wgﬁﬁerﬁ%%gﬁgﬁc %ﬁ"&‘e@éla’?\af%f partner

Swher8in
domains are litkeghiid a flexyblg cligopéptidet Adéneralamugmeatithe techniques involved in the

synthesis of antibody fraaments which retain thejr specifi %ij%;n sites is to he found in Winter Sr,
IMitstein(1991) Nature 349, %ﬁ?@?u{ﬁhﬁéﬂﬁnﬁ{%g&éﬁ A ai 'rﬁnﬁggfﬁents arc "bivalent-. By
"bivalent” we mean that 20thefsaidaftBatHEs. aviduab’) tragmyents have two antigen combining sites. In

contrast. Fab. kv, 3cky and dAb fragments-ate mangvalent having Qrly.one antigen combining site.
The anti-PRLAa%t%g%jd%/ may Cﬁﬁr‘ﬁbp'gfse a hig affinity"}aﬁti'bodyt} with an ochrate from 10- 2.5"1to les*'. The

off rate may be about 2 x Theitemusoffusdiet @snusadiin finsnd stimenoreftrfd twhieitigsotiation rate
(koo of an for gene Ptpdal. Protein tyrosine phosphatase 4a3; complete eds, incl.
CToi10215.1 stopeodon
Mus musculus adult male brain UNDEFINED CELL_LINE ¢DNA,
RIKEN full-iength enriched library, clone:M3C1053F14

AK147489.1  product:protein tyrosine phosphatase 4a3. full insert sequence
Mus musculus activated spleen ¢cDNA, RIKEN full-length enriched
library, clone:FR30102P03 product:protein tyrosine phosphatase 4a3.
AKI1T2192.1 full insert sequence
Mus musculus 6 days neonate spleen ¢cDNA, RIKEN full-length
enriched library, clone:F430011C20 product:protein tyrosine
AK143702.1  phosphatase 4a3, full insert sequence
Mus musculus potentially prenviated protein tyrosine phosphatase
AF035645.1 mPRL-3 (Pr13) mRNA, complete eds
NM_008973.2 Mus musculus protein tyrosine phosphatase 4a3 (Pip4a3 ). mRNA
Mus musculus § dav neonate skin cDNA, RIKEN fuli-length enniched
library, clone:4632430E19 product:protem tyrosine phosphatase 4a3,
AKO014601.1  full insert sequence
Mus musculus adult male lung cDNA, RIKEN full-length enriched
library. clone:1200003F10 product:protein tyrosine phosphatase 4a3,
AKO04562.1  full insert sequence



25antibody such as an anti-PR1. antibody disclosed here. It may be measured using BlAevaluation
software (Pharmacia). A low off rate is desirable as it reflects the affinity of an Fab fragment for an
antigen. The term "affinity" is defined in terms of the dissociation rate or off-rate (kmi) of a an antibody
such as an anti-PRL antibody. The lower the off-rate the higher the affinity that a an 30antibody such
as an anti-PRI, antibody has for an antigen such as PRL-I or PRL-3. The anti-PR1., antibody may
comprise a peptide per se or form part of a fusion pkgtein. 77 The anti-PR1, antibodies described
here include any antibody that comprise PRI-1 or I'RL-3 binding activity, such as binding ability to
intracellular PRL- | or PRL-3 or binding t same epito eg], / : r.318:as the case
may be. including TYKNMR. L RIREE A?I%I %r%rdy%ﬁhﬁsl' .%Q%'@h)&é%gﬁ%%g@aigﬁ%c}%ies also
include the entire or whole amtibbefliaethdpradbse0Iiimantsée bPRIFHANSIEN antibody derivatives
and biologicauxigggiyﬁfqagrggggghé[msgm inclpde-aptikody fragments with PRL-I or PRL-3 binding
activity that have amino acid substitutions or have sugars or other molecules attached to amino acid
functional groups. etc. The afts RRicentibody g conpprsdssiated alibody o pERRSd antibody. It
may be 100btginable; from ogpredueedhyany suitabls sauice:whether natural or not, or it may be a
synthetic anti-PRL antibody, a semi-synthetic anti-PRI, antibody, a deriy, iggd a{ntibo%y or

1o -SYI Y
recombinant anti-PRL Ry PePidR/HERS ABRIFE- BRIMESHBOEIIEE Adh-ndtvePSHEP R Antibody,
may include g {pasiadpestionief whighhasbern pieparedbyireeombinant DNA techniques or an
anti-PR!. ISantibody, produced by.chemical synthesis techniques or combination: ‘e The
term "derivative" as}iI ’é“ecg‘}u%“ gig%%fétﬁr%negn%ﬁ%%&%%{% ?g?ﬁt]i(c% nr%bﬁmégt%ﬂ %?%%ggﬁﬁﬁ k%L' g%t?b dy.
llustrative of suehmedificdtibnswoutlt HtRieplacerncivdof jerogdacessian NumbeyBoreiitiad group, for
example Thee sequence of the anti-PRL antibody may be the same as that of the naturally occurring
form or ifmay kb4 ¢APAR-ASRbISEEEPEDderivative thereof. ANTIBOBV VARIABLE REGIONS

The term "variable gqgion;, as,used ipithis desyment. refers ta thevarphlasedionsaandomains, of the
light chains (VI) and heavy chains %1 . %Which contain the determinants for ,bjng)\i}ng?;ecognition
Bi't Ti:

specificity anBFfgrtHe GVSFATFarfnR Bl ey g Rinst B P65 BRPS {6y >homologue.
fragment or detivative)iassthaicasemanibe ani-PRhendddble temainsdofeaet pairdfdight{vi'). and

B eSS AN e pRgnlien SR S Salas g i, The domains

or the light afd REal i HERIREREVE the same gener ture and each domain has four framework
(FR) regions dwhose: s€ quences @ rdiativetytconmserved, connected by three complementarity

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

joined to each other by peptide bonds or modified peptide bonds, i.c., peptide isosteres.

“Polypeptide” refers to both short chains, commonly referred to as peptides, oligopeptides or

oligomers. and to longer chains, generally referred to as proteins. Polypeptides may contam
15 amino acids other than the 20 gene-encoded amino acids.

“Polypeptides™ include amine acid sequences modified either by natural processes.
such as post-translational processing. or by chemical modification technigues which are well
known in the art. Such modifications are well described in basic texts and in more detailed
monographs, as well as in a voluminous research literature. Modifications ¢an occur anvwhere

20 ina polypeptide, including the peptide backbone, the amino acid side-chains and the amino or
carboxyl termini. It will be appreciated that the same type of modification may be present in
the same or varving 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,

25 with or without branching. Cyvelic, branched and branched cyclic polypeptides may result
from posttransiation natural processes or may be made by synthetic methods. Modifications

include acetylation, acylation. ADP-ribosyviation, amidation, covalent attachment of flavin,



30regions (CDRs). The FR regions maintain the structural integrity of the variable domain, The CDRs
are the polypepticie segments within the variable domain that mediate binding of the antigen 28

The term "constant region-, as used in this document, refers to the domains of the light (CL) and heavy
(C.11) chain of the antibody (or variant, homologue, fragment or derivative) which provide structural
stability and other biological functions such as antibody chain association, secretion, transplacental
mobility. and complement binding, but which are noﬁéinvolved with binding a PRI.-1 or PRL-3 epitope.
The amino acid sequence and corresponding eon sequences in the genes of the constant region will

be dependent,unon the.SREGIGS FREWRISDL i3 dRsiveta HPNANSS « VRRERBSdPhgamino acid

sequence leading to allotypes arc relatively limited for particular constant regions within a species. An
"allotype” is SFFAfAe AR HERAHFBEMETY SHipaY Rkt (REAlYsARRISIEREAGBNER Y0 The variable
region of eaghahabnis jainediforthe-eangiantiegion. bisdiokingpalypaptiddsenheacen. The linkage
sequence is coded by a "1- sequence in the light chain gene, and a combination of a "D" sequence
and a 1-.1- s%&ﬁ%‘r%%“e‘%ﬁ“ﬂ%é‘ﬁ“e‘é@?/%ﬁ%ff% 55}&#3%% %6%‘?%’ ,a% ‘}KRF’S’%?F&&: %’RIABLE REGION
SEQUENCES#mtitody:26entSEhnerelric abid sdepienéd’bithkonéavipermihvdtadamiable region of

monoclonal %Rﬂ%%&ﬂ?@é@@lm\\ﬁﬁz EQ)#QXNQ!OIIE roteolviic processing, phosphorylation,
GGGAATTCATCAAATGCACCTGGGTTATTCTCTTCCTOTTTTCAGTAACTGCAGGTOTCCACT

CCCAGGTOBRBITTOASOAIT sy RorGARtTs e AW T et e fenel PERAGICGT
CCTGCALIGEG Y GHaGGIAGAGTIITEAR TACTRATGE A FeCACTGLETARANCAGAGGCCTG 20
GACAGGGTOTGICAPIIGGATTGGATACATTAATCCTACCACTC CTIATACTGAGTACP)ATCAGA
AGTTCPlAG%'Ké‘KA@ég’é@(‘};"r &’Kff‘f‘iﬁé&%%i@%%@%&‘g@& ‘Xtﬁ'&‘&‘?”ggﬁ g%@xACTGA
GCAGGCTGAGATET GG B8R CTAT D CACTOTATHACRETT HaiiGaPAT EGTRACTF TG GCTACT

CGOCCCAA@%%&%@&CE@J &6&&%@59&7%9@9ﬁ@&;ﬁ%%ﬁ%@% BAATIGAGR TCCCIC
TCGTAAGCTTC;GGA The amino acid sequence of the heavy chain of the variable regjon of

monoclonal diftibbfors Ress PIMWETSERS IR ) 2 EF ey ST pRqtsrgnedilications and
VTAGVHSQYQRRQS Akl .. KPGALMIEM BOKASGAE-BAET.oN R EYEY K ORBEQGREWIGY IN P

STG YTEYN&)K IKD ATI,T%E))#{ SST AY TI_5§;L S A YK S, é%\(lg_ GY GQGT T LT VS'S
ESQS F PN Fpf er_lé fgec%ﬁhﬁc %%%Iégﬁm QU’gﬁ%gD 6% ﬁ1e‘gﬁb Et;)c Z?E % '_[Eée%i_/ariable region of
monocldfal antibodyh269ris as! foltowk: | SEQD tNOa8yus synthetic peptide variations known in the

T O CMC T T T AR TG T AGTIGIC SR CANGTCAGRICATIBRTACTA
GCTTAAACTGGCTTCAGCACT-IAAGCAGATG \CCATTAAJACGCCTGATCTATGCCACATCCA
T-cell epitope. The peptide may be immunogenic ir vivo. The peptide may be capable of

inducing newtralising antibodies in vive.
As applied to PRL-1 and PRL-3, the resultant amino acid sequence may have one or
20 more activities, such as biological activities in common with a PRL-1 or PRL-3 polypeptide,
for exampie a human PRL-1 or PRL-3 polypeptide. For example, a PRL-1 or PRL-3
homotogue may have a increased expression level in cancer cells compared {0 normal breast
cells. In particular, the term “homologue”™ covers identity with respect to structure and/or
function providing the resultant amino acid sequence has PRL-1 pr PRL-3 activity. With
25 respect to sequence identity (i.e. similarity), there may be at least 70%, such as at least 75%,
such as at least 5%, such as at least 90% sequence identity. There may be at least 95%. such
as at Jeast 98%. sequence identity. These terms also encompass polypeptides derived from
amino acids which are allelic vaniations of the PRL-1 or PRL-3 nucleic acid sequence.
Where reference is made to the “activity” or “biological activity” of a polvpeptide such
30 as PRL-! and PRL-3, these terms are intended to refer to the metabolic or physiological
function of PRL-1 and PRL-3, including similar activities or improved activities or these
activities with decreased undesirable side effects. Also included are antigenic and

immunogenic activities of PRL-1 and PRL-3. Examples of such activities. and methods of



GTTTAGATTCTGGTGTCCCCAATAAGC;,TTC:AGTGG2AGTAGGTOTGGCTCAGATTATTCT7'C, TCP.
35 CCATCAGCACCOTTGAGTCTGAAGATTTTGTAGACTATTACTGTOTACAATATGCTAGTICTO
CGTGGACCTTCGGTGGAGGCACCAAGCTGGIKK; TCAAACCIGGCTGATECTGCACCTCACTGaP,
29 GATCCTGCAGATCACGCGAACTGTGGCTOCACCATCTGTCTTCATCTTCCCGCCATCTGATGA
CC ACT TGAAAT CT The amino acid sequence of the light chain of the variable region of
monoclonal antibody 26915 as follows (SEQ ID NO; 4): 5 VYC SLVRVSLTCRASODIGS SLNN
1,QQKADCT IKRL | YATSSLOSGVPKPFSGSRSG%?DY SLT IS SLESEDEVDYYCLOYASS PLC'
FCCCTKL ElL KA DAARLIRSCRSRERMIHS. 5 5. SRHTLES, ANUPAL. A23 iy gop The nuceic
acid sequence of the he vy chair o fheé Variable region of monoclonal T0antibo y 223 Is as follows
(SEQ ID NOgeBywhere in this document.
GCGAATTCATCCAATGEGAGCTGGGTTATTCTCTTCCTOCTGTCAATAATTGCAGGTCTCCATT
GCCAGGICEABEIEEASCAGTOTC;GACCTGAGCTGGTGAAGCCITGGGGCTTCACTGAGGATAT
CCTGCAPIGGCTHRIGGE TAGARCTICARANBSTAGTATATACA TIGGEREGRAGGAGAGGCCTG
GACAGGGACTTGAGTGCATTGGATGGA.T.TTATCCTGGAAATGTTAMACTGAGIACAATGAGA 15
AGTTCAGGEE PR AT ARERT BT CARATWIHECTE B AT XETE EETREAYGCAGOTCA
GCAGCCTOF ol CehBAGHAL §:Q0d X a Gk O DA PTG HEGN AGH GABEA G AGGHAARTACCCCT
BT T A G A G AT T O A TR DTG ECACE CAMARACACCCOCAC
CCGTCTATER (5_5 TEEAAE GOEA™E "™ The amiino aci gquence of’the heavy
chain of the vatlatierepioncof MBhoclonad 2026fvody 2@ aEHBloWBHBED B NO3 6Y:
EEMEWSWVILFILS bAGYHRON Gl QRS PRUNKR GILOVH SEKASGYRETSMIIAIVKOR PG
QGLEWLIGW YPGNVNTEYNEKFRGKATLTADKSSSTAYMQLSSLTSECSAVY FCASEER.NYPW
FAYWd&GT‘E%@@AWfEEFS\TAbLtV'EGOLG The nucleic acid sequence of the light chain of
the variable region mbfignecioaadRBantibody pR2%kisvas alows«(ShQABMNGInidnts include Fab,

TGGGAATTCN.T, ACAGACACACTCCTCCTAT TGCTGCTGCTCTGGE CAGGCTCC
ACTC OTOACRT T T C T TR s T A S A e, Gacaace
ACCATCTCGTGCAAGS ECACECANASTUTFEANGA PSATESTIG ANRATTAEAIT BTGEGTAC

CAACAGAAAGCAGRACAGTGAGCGAMAGTRAGT GATCTATCCTGCATCCAATICTAGAATCTGGG 30
ATCCCAGCCAGOTTCAGTGGCAGTGOGTOTGGIGACAGACTTCACCCTCPACATCCATCCTGT;

GAGGA&GACCATECTEE RRECFATTARSS FeResEARNETNAT CAEE AFCERFTEREET¥E0oGC
TOGGGCSAGAAAGEIGSGAMMTAAAACELGET BATOOTGCAGEMMETGTAT GAKTSIESCZACCP,

TCCAGTAAGCTIGGC, g;l; e 5[ni_no cid sequence gf the light chain of, the,variable region of
monoclonal g%%%%%&f??%@és o‘l’fgv?/{s&!(é%%lcﬁ %’%}“\/{}%ﬁl‘?\%ﬁ‘r@%ﬁ?‘tﬂﬁ%ﬁ‘LL {75 STGLilvLns
PASLAVELGORRZEEK NSOSVEBDGENY MN4:inf QQKPGQSPKLL | YAIASNLESGI PAR
FSGSCSGT DFTLNh PMERRLANN-UGROAPNEFafe FHG RE TREEGKRAR BARIMSLEPPS S

KLG 30 Antibody 318 The nucleic acid sequence of the heavy chain of the variable region of
monocléfial éi‘ﬁ.b%ﬁg}%*f@cii@fa@?oﬁb\% fx@g@?rﬂ,ﬁ E5 ?@»)9 antigen conibiming sites. [n contrast, Fab,

Fv_ ScFv and dAb fragments are monovalent having only one antigen combining site.
The anti-PRL antibody may comprise a high affinity antibody with an off rate from 107
s to 107", The off rate may be about 2 x 1075,

The term “off-rate™ as used in this document refers o the dissociation rate (ko) of an

ted
h

antibody such as an anti-PRL antibody disclosed here. H may be measured using
BiAevatuation software {Pharmacia). A low off rate 13 desirable as it reflects the affinity of an
Fab fragment for an antigen.

The term “affinity” is defined in terms of the dissociation rate or off-rate (kogd of a an
antibody such as an anti-PRL antibody. The lower the off-rate the higher the affinity that a an
30 antibody such as an anti-PRL antibody has for an antigen such as PRL-1 or PRL-3.

The ant-PR1L amibody may comprise & peptide per se or form part of a fusion protein.



GGGAATTCATCGAATCGAGCTGGCTTTTCCTCTTCCTC:CTGTCAATAATTGCAGGIGTCCATT 5
GCCAGGTOCACCTCCACCAGTCTOGACCTGAGCTGGTGAAGCCT(.33GGCTTCAGTGAGGATAT
CCTCCAI:GGCTTCTOCCTACACCTTCACAPACTACTATATSCACTGGC-TGARGCAGA(KCCTC
CACAC,GGACTTGAGTGGATTE,CATGGINTTTATCCEGGAAATC, TTAATACTTATTACAATGAGA
AGTTCAGGGCAAGGCCACACTGACTGCACACAP_ATCCTCCAGCACACCCTACATGCAGCTCRG
CHGCCTGACCTOTGAGGACTCTGCGGTOTATTICTCTGOAACTGAGGAGAGIVITTACCOCTGG 10
TTTGCTTACTGGGGCCAAGGGACTCTGGTCACTCITCTCTGCAGCCAAAACGACACCCOCATCC

GTCTATCICCCTGRIGEAICAANMAS dedBG T Aere incllife a@i.@&a@s@ seflushcRfRe. heavy chain of
the variable region of monoclonal antibody 318 is as folﬁlowso?(‘ EQ ID NO: 10): - EFNEWSWVFLELLS

| ILAGVHC QR S BPEfNKRPERE v Rine A Y IRy iR k 6§RBE A S ERPGNU
YPGNVNTY ¥R Btz BR:bE boube BN 43 PAQPTIC SSAACR| RTE e 1i6c @QQVIRIRIMNARR V
CLLGPRIJSGHGC IR ( +1 KLO The nucleic acid sequence of the light chain of
the variable %%%‘ﬁﬁﬁ%%g‘ﬁjﬁ% g’rﬁ%@é% 318 is as follows (SEQ ID NO: 11): ACT
AGTCGACATGGAGFGAGRCAGRECTSGFGTTARCBCUTACTECTECTOTCECTTOGICAGGTTC 20

CACTGGIGAGATIGT A T AGARTARTE IeRTRCTTGCTIACATUARLIAIATAT GFG:Ghy, GCACA

CACCATCTES OB demmuaninBtce RETARR  eerst v fRREPINrECACTGGPSA
CCAACAGAAAGIAGOAGAG LGS GAGIKIIGOTGALGINT GhbQIATRGEAALGIAGAATCTGC
GGTOCCTGCCAGGTTCIAGTOCCAGTGGGTCTGGGACAGACTTCACCCTCAACATCCATCCTGT
SCAGOAGOAGOA TG LB ET R R B A A h T AL AT RE RN PO BAG GG 25
GGGAGCT-GEFBGBAATAARACEECETEATCET OCACGAABT GTAT CORTOTTECEAECATCO A
TAACCTIGG Gifheic 2k PAMIBAR Sequensa,afdhalioht chain,of thearariable iegipr; of monoclonal
antibody 318'is as follows (SEQ ID NO: 12):~ LVDMESDTLLLWVLLLWV PGSTC-DPILTQ3 PAS
LAVE 1L WRFRt pady RS RS TSre G VIRREIWRP 3 QOKPGQFPRLL | YLVSNLESGV PAR FS C-S
GSM' OFTLN H PVEEEDAARYYEQ kdiibdith TRSBGe:REM:-PRIARMIRRRE 1t and antluRRE &antibodies,
according to the methads and compositions. described her /. he generated from.these variable
region seque?ﬁ%%’%@“r%‘é%ﬁ%gagsaﬁ%ﬁcﬁ? fﬁptﬁ%dg’ﬁ. gﬁe%%%‘ﬁﬁ%@?é%@%ﬁ%ﬁfﬂgﬁpc%n sequences
may be recombihaty moiecobhstant8&segubnoe fohaipito senanhibadystthoraefh recombinant genetic
engineering techniqyes which.are knewn [0 ihe skiled PRIAR: udes GRASIBNHIGGIRA:REAHEACES are

known in the art, and are available from a number of databases, such as the INKiT/LIGM-DF3
database (de¥tHBBY mERsidEmsEaEre 2606 NTRIST e S RS EP eI DSt pE e EEH &) B781-D784
and LeFranc gkl £1998) d4GA4rd)d3faMG2 3 Andniggrated Databaseraf gaady adParttef the
. Immunogenetics Dat%bag%?Anna[ }of the New. York Acadg[%éy ofﬂrScie%%%s %}6%{50 a@?-éz o{l,oi:lO.ll I
1/j.1749-663§%.} LSRR Ut ¥h(}éc(fmlf§%}f\lﬁ-§f)§aaa a%gséaﬁ&‘escrlgeg i Gitdicell et al, 2005,
Nucleic AcidsiiResti200brdan | ;33(Database issue):D256-61). IMGT/LIGM-DB and IMGT/GENE-DB
are part of the ImMunoGeneTics Database located at wwvir.ebi.ae.uk/imgli. Methods for
combining vafi¥HEXRgOHY Wtk §ite’88quences and constant regions to produce whole antibodies
are known in the a”gﬁ@%l%ﬁe‘&?ﬁ%'iﬂor%‘éi&“,e&@#l{&'%1'&.@Eéﬁ&%ﬂl&%@c@é}g 0 HRDSERELli0{2Q06).

Respiratory Research, 7:126. Fragments of whole antibodies such as Fv. F(ab") and F(ab'), fragments

or single chafPaatisotfids idemEhangy e prodire sy oM eHERHIAIIHE dpterminagigily the
disclosed seqenses-aneihe metheds dasrbed ndhe lfarmibue renexsuaplaathe PrRavyand light
chains of the varigble region of an ibodyf_318, h_avri_rgig the,sgqu@pces s‘howynbabove, may be
transgefically fusdd¥o & HbUSETY e Lol RBREPEGI SRE8GUER &R 5 5P8aTEe & mouse monoclonal
anti-PRL-3 antibodylISirmitably. dheBd80ianiabieids tedgidi ay:beeresotnm ki) expresbad with the
constant regign ot & AN oG, pRRORY 19 ackise A Dumanizes ANt PRkcfathedia ariable

regions of 223 ahd 269 antibodies may be engineered with mouse or human 1gG constant regions to
produce mouSBVHOHGEIBESRBE KENSEN T EH BFfipstiad dapne st Bndirg oy PRI(E T 8Ripeptidc.
whose sequences are refativelv conserved, connected by three complementarity determining
30 regions (CDRs). The FR regions maintain the structural integrity of the variable domain. The

CDRs are the polypeptide segments within the variable domain that mediate binding of the

antigen.



DETECTION AND DIAGNOSTIC METHODS 20Detection of Expression of PRI- | and PRL-3
Expression of PRL-1 and PRL-3 in cancer tissue is up-regulated when compared to normal tissue.
Accordingly, we provide for a method of diagnosis of cancer, including metastatic, aggressive or
invasive cancer, comprising detecting modulation of expression of PRL-1 and PRL-3, such as
up-regulation of expression of PRL-1 and PRE-3 in a cell or tissue of an individual. The method
may comprise use of the anti-PRL antibodies descrigd in this document. The anti-PRL antibodies
may be used in immunoassays to detect and assay the quantity of PRL-I or I'RL-3 in a biological
sample, and henceproyide-ap-ingicationof dhesiava ok 30exnressEBrofARI dd-enRRL4S ngatcell,
tissue, organ or individual from which the sample is derived. Imrg&lﬁgoa says i cI_u&iﬂehlgalT.%e , Western
Blot, etc, and e tHEHERYdMBIgHG é%%‘%‘%%%e@ BRI, Do BB ST ara kiiown to the
skilled readehich pietkctioniafPR4ibilignddRRc:dekpriessions tactivity forsamitwdy kiaynbe used to
provide a method gf deterniing e prolifarallye Blals, of &l Hsna A Hlekaiieasellje one with
high levels of PRI and PRC-3 expression, activity or amount compared to a normal cell. Similarly_ a
non-proliferative et widybialioae Rikth-lotr Re1d wiope BifprRe- S Bgse8arsiSactivity or amount

compared 0 &RAIIBAkGE kxon sePHiCRAelastioamay Alsehaused:iendeteaningunethana el will
become invasive or aggressive. Thus, detection ola hi?h level of PRL-1 and PRL;?Q%%%@ Osion,
amount or actRiBFOFPRITEhE BRI HIES  midy f?&?%giéhﬁ%?f & CEIEHRET 16 De%r become
aggressive, mpsagtatieorimrasivemSinhilarbarifcateatbhasna dayioteveitohRRise kbarid PREt®eXpression.
10amount or activity, the cell is n is_not likely to. Ve, metastatic or invasive. It will
be appreciatef%Iat?fé{f){gst The %{i’/rg}%%fé}t&lg %Eégs Sl%i?ég\%%g%ggﬁi%i%ﬁgr}?}g%%éssiveness of a tumour, that
detectiolfof PRL-1 AheiPRibIg esioreatisnt ehaBuRi tReadaVity FragarstHenyet! e fiedict a survival
rate of an indjyidualyMitRcancer TR 1ihiabd englsnef RRA¢diand: 1124-@indicatingtipiovatisurvival rate
or probability and low levels of PRL-1 and 15PRL -3 indjg¢ating a hi h%r urviva| rate or probability,
both as com@&F’@d%iﬁ%ﬁﬁ@BPéﬁgPatg%%eﬁﬁ?a%éﬁs it‘fﬁ%ﬁ%% éveei’sﬁ BFPRLFERd PRL-3.
Detection of expression. AmounL Bty QLD RkiLAG PR3 may therefore be used as a method of
prognosis of an individual with cancer. Detection of PRI.-1 and PRI.-3 expression, amount or level may
be used to determing,2Q,thelikelihood of success of a particular therapy in an individual with a cancer.
It may be used in a metho’d_ of defermining %ejtp_er a thou_t'n an inﬁ:é/;g%%gi(s};glj%éiggly to be. an
invasive' or metastatictaHioUT *THS EGIT6 S MEhode describe it this document may be combined
with the therapeititidyétheds fdeser PR ThUSOwe:provide for a method of treatment, prophylaxis or

GOCAATTCATGARATECAGETGGETTATTCICTTCCTCTTTTCAGTAACTCCAGGTGTCUALT
COCAGETCCAGTTTCAGCAGTCTOGGGUTEAACTOGLARRACCTUCEGCCTCAGTGRAGATET
COTGURAGGCTTC TGO TACAC T T TACTAGT TAT CGGATGCACTGEETAARACAGRGELCTG

20 GACAGGGTCTGGAATGGATTGGATACATTAATCCTAGCACTGOTTATACTEAGTACAATUAGA
AGTTCAAGGACAAGGLCACATTGAC TGCAGACARATCCTCCAGCACAGCCTACATGCARLTGA
GUAGCCTGACATCTGAGSGALTCTCGCAGTCTATTACTGTTCRAGCTATGGTARCTTCGLUTACT
GGGOOCARGCACCACTCTCACAGT CTCCTCAGAGACTCAGTCCTTCCCARATGTCTTCCTCC
TCOTRAGCTTGLGA

25 The amino acid sequence of the heavy chain of the variable region of monocional
antibody 269 is as follows (SEQ ID NO: 2y

EFMECSWYILFLFSVTAGVHSOVOFQOSGAELAKPGASVEMSCKASCYTETSYRMHAWVKORPG
OGLEWIGYINPSTGYTEYNOKFRDKATLTADKSSSTAYMOLSSLTSEDSAVYYCSEYGNEGYW
GOUGTTLTVSSESQSFPNVEPLVELG

30 The nucleic acid sequence of the light chain of the variable region of monoclonal
antibody 269 is as follows (SEQ 1D NO: 3):

CTGTOTACTGCTCTCTGGTGAGAGTCAGTCTCACT TGTCEGGCAAGTCAGGACATTGETAGTA
GCTTABRCTGGOTTCAGCAGRARGCAGATGEAACCATTAARRCGCCTGATCTATGCCACATCCA
GTTTAGATTCTGOTGTCCCCRRARGGTTCAGTGGCAGTAGGTUTGLCTCAGATTATTCTOTCA
35 COATCAGCAGCOTTGAGTCTGRAGATTTTGTAGACTATTACTGTCTACARTATGCTAGTTCTC
COTGGACGTTCGATGRAGGCACCARGCTGGAAATCARACGGGLTCATGUTGCACCTCACTEGA



25alleviation of cancer in an individual_ the method comprising detecting modulation of expression,
amount or activity of PRL-I and PRL-3 in a cell of the individual and administering an appropriate
therapy to the individual based on the aggressiveness of the tumour. Typically, physical examination
X-rays are used for the detection of cancer. A biopsy 300f the tumour is typically taken for
histopathological examination for the diagnosis of cancer. Detection of PRL-1 and PRL-3 expression,
amount or activity can be used to diagnose* or furthgy, confirm the diagnosis of. cancer_ along with the
standard histopathological procedures. This may be especially useful when the histopathological

analysis doeg not yield a-alear fesdin 38c Tt hedyesenee andradantity of Rk and BRE:3
polypeptidesandg:aueleig.aeidls may be detected in a sample as described in further detail below. Thus.

the PRL-1 and PR i., -3 associated dlseas qcl dlrlw}g Q[f(ig can be dla% ?Sed bé{ methods
comprising determinitig P8inh 'S RPpFE e \}g%l foht 0 AR SRR RBAL or increased
expression, Bantednizor activitjiosuscRE3 Bingredsed expression. amount or activity, of the PRL-1 and
PRL- 3 polypeptide.arRRE~% and PRL:3 miRDA:The sample may: comprise-a ¢ell f dissue:sample

from an organiss, of individuat suffeting.ar-suspected ta be:suffering fronr audisease assactated with
increased, reduced or otherwise abnormal PRL-I and PRL-3 expression, amount or activity, including

spatial or 10tempor Ic a ges in level or pattern of expression, amount or activity. The level or pattern
of expression, amo ﬁc‘tlvny of PRL-1 and PRL-3 in an organism suffering from or suspected to be
suffering from such @ﬁm@&s@wéyelqécu&ﬁﬁlwedmp’a?@tﬁwthhﬁ’f@tébé?l e pattd i oRekpeéssion,

amount;@r actiyiy,i Qﬁng%ggg@ﬂ@mqg@meﬁns of diagnosis of disease. 15The sample may
comprise aceII or tissue sam le fromi_an |nd|v ual suff erln or sus ected to be sufferin ?_from cancer,

such as a releg (e (o ﬁggg %gf@gg%%&%e éfpgﬁ;m

7 e &
amount or acfiy ?%ﬁ rQIA i q%ﬁ
be mcreasedég&ag&%lﬁg@%n@y §§A‘i‘?§pﬁa B?FIE pjgsr*%?

cancerous. Suetwrcelisdmay.d JWQ@F‘%ME@#@JQ@A@@'V%@&@e@}&@%@@cﬁﬁﬁl@@@‘@fi@dwwa' such
as those matghedde-the testesindividuaiiy-agecweight: Hestigrettrcondn.some embadiments, the
level of expressiam;amornt oractivityof PRIxd and PRI»31s inoreaseddns 28%: 20%0,-300% or 40%
or more. In smmhodﬂm*emmﬁbede\z@m;pﬁressi@n ‘amount or activity of PHI- | and PRL-3 is
increased by 45% O more, such as 20% 250r more dtgg a¥;§b[?NA hybri %q%o%na

he aming acid séguente 61 caw’ YL

"“E'UI:*

20 antibody 223 is as follows {(SEQ 1D NO: 6x:

EFMEWSWVILFLLEIIAGVHCOVOLOOSEPELVEPGASVRISCHASGYTPFTSYY THWVEDRPG
CELEWIGWIYPGHNYNTEYNEKFRGEATL TADKSSSTAYMOLSSLTSEDSAVYFCASEERNY PR
PEYHCOCTLVIVEARKTTERPPVYPLVPGELG

The nucleic acid sequence of the light chain of the variable region of monecional
antibody 223 ig ag follows (SEQ 1D NO: 7

TGGGAATTCATGCAGACAGRCACACTCCTGC TATEGETCUTGLTGCTCTGEGTTCCAGGCUTID
ACTGCTCACATTETCOTGACCCAATCTCCAGCTTCTTIGECTSTCTCTCTAGCGUAGAGGETC
BCCARTUTCCTGCARGGUCAGCCARAAGTGTT GAAGRT GATGOTGARRRTTATATGAACTCETAC
CAACAGAARCCAGGACAGTCACCCARRI TCCTCATCTATGCTGCATCCAATUTAGARTCTEEE

30 ATCCCAGUCAGGTTCAGTGGUACTOGGGTCTGLGACAGACTTCACCCTCAACATCCATCOTETS
GAGGAGGAGHATGCTCCAACCTAT TAC TG TCAGCAMLGTRAATGAGGAT CCATTCACGTTCEEL
TCOGGGACRARGTTGGAAATAARACGGGCTGATGCTGLACCAACTETATCCATCTITCOCALCA
TCCRGTAAGCTTGGE

Ped
(¥4

The amine scid sequence of the light chain of the variable region of monoclonal
antibody 223 is as foliows (SEQ [ NO: 8y

WEFMETDTLLIWVLLLWVPGESTCLIVLTOS PASLAV SLEORAT ISCKASQSVEDDGENYMNRY
OOKPGOS PRLLIYAASHLESGI PARFSGSGECTDET LN IHPVEEEDARTY YCOQENEDPETEG
SCTHLEIRRADARAPTVESIFPPESKLG

1d
tn



The expression, amount or activity of PHI-1 and PRL-3 may be detected in a number of ways_ as
known in the an. and as described in further detail below. Typically, the amount of PRL-1 and PR1-3 in
a sample of tissue from an individual is measured, and compared with a sample from an unaffected
individual. Both PHI-1 and PRL-3 nucleic acid. as well as PHI-1 30and PRL-3 polypeptide levels may
be measured_ Detection of the amount, activity or expression of PRL-1 and PRL-3 may be used
to grade the cancer. For example, a high level of amj%unt, activity or expression of PRL-1 and PRI.-3
may indicate an aggressive, invasive or metastatic cancer. Similarly, a low level of 34 amount, activity
or expression of PR E&b&%ﬁﬁﬁ"e may indicate a non-aggressive, noninvasive or non-metastatic
cancer. Such a grading system may be used in conjunction with established grading systems.

Levels of PRL-1 andPRYCHIGaHE lprassrininasake date Ahifetriahiysgitinmbarspitiétent
techniques. Measi#ing Expeasgian ¢sE &R, Narg PRL-3 at the RNA level PRL-1 and PI21,-3 gene

expression °?;%3&%@&%&%%&\&%1%%%%&%8&?@@ 89%%%%%%%%!&%98%&%%“ of
detecting the prsence of 4 UCRIL dcicomprising,a & A B auaRGadd b 2 saple, by
contacting the Ausample with-at least-one pusleic, acid-prone WhICh, s, speGic jor-the:PRE-kand
FR1,-3 nucleig.geidand-meniioring saicksamplerfor the presenge of the PRL-1.and PRI aucleic acid.
For example sthemucleiccagidrroke may specifically:binddo the RREd ant-RRt A3 queteic acid, or a
portion of it, and:biwing betweenthertwio:detented; therpresence®fthe complex Ttsetfanayalso be
detectedt 15RNA:demetionfexpession ol P RECand PR1E30nay b ased to.SupplamentC
polypeptide eXpréssiondssayscas deseribed beldw, which may employ the anti-PRI, antibodies
described here  Fhus,in ong embadinent fosauaunt ok PRy AN ARI-3Mueisicacid in the
form of PRL-1 and PR_L-3 mRNA may be measured in a sample. PRL-I and PRL-3 mRNA may be
70assayed b§ibsHy ﬁ%ﬁ&&%ﬁ@ﬁ;ﬁ@@\&?ﬁ%&mg and reverse transcriptasc--polymerase chain
reaction. Nudgigacich segruenees anay bevigeptiied byvinesitchylridizaton Southesn wieiting; single
strand donforpatitsialpolypaeyphis EPCReaFDIifiCaticn A D NAEhiIpLATAIRSISVEING SPeEIfic primers.
(Kawasaki. 19905 8akrdoks 10927 LidhteFeni"dl-2990; Grim et al, 1989: Fodor et al.. 1993: Pease et
al., 1994). 25PRL-1pd RRL-2 RNAMRY bessxiastad fiomseelsusing- BNAexlrastiondechniques
including, for example, using acid phenol/guanidine isothiocyanate extraction (RNAzol B, Biogenesis),
or RNcasy Rmﬁ‘gbé}%fﬁﬁ Qﬂ?(@i@d&}. WEAI} éssay formats utilising ribonucleic acid hybridisation
include nuclear Tarron-assays; RTRCR-and Ritage protection Assays (Mehorcatral NugsAtids Res,
12:7035Methadsdor datecticrlwhich can peremployet B0Ritlude fadidacive [abals /61iayiie labels.
chemilumineseentAabels: fitioressentAabéls and other SUitable TABEIS ATAGTTATATGCALTGEAA
CCARCAGAARCCAGGACAGCCACCCAGACTCCTCATC TATCT TG TATCCAACCTAGAATC TGS
GETCCUTGOCAGCTTCAGTGECAGTGGOTCTGEGACAGACTTCACCCTCARCATCCATCCTGT
GGAGGAGGAGGATGCTGCAACCTATTACTGTCAGCACATT AGGGAGC T TACACGT TCGGAGGE
GGGACCAAGCTGUABATARAACGGGCTGATGCTGCACCARCTGTATCCATCTTCCCACCATCC
ATAAGCTTGGGA

3]
LA

The amino acid seguence of the hight chamn of the vanable region of monoclonal
antibody 318 s as follows (SEQ 1D NQO: 123

LVDMESDTLLIWVLLLWVPGESTCDIVLIQS PASLAVELGORATISYRASKSVSTEGY BYMUHUWN
30 QOKPCUFPRLLIYLVSHLESGYPARFSGSCSGTDFTLNIHPVEEEDAATYYCQHIRELTRSEG
GPSWK

Arti-PRL1I and anti-PRL3 antibodies, according to the methods and compositions
described here, may be generated from these variable region sequences by methods known in
the art. For example, the heavy and light chain sequences may be recombined into a constant

35 sequence for a chosen antibody, through recombinant genctic engineering fechmques which
are known to the skilled person.

Caonstant region sequences are known in the art. and are available from a number of
databases, such as the IMGT/LIGM-DB database (described in Giudiceth et al, 2006, Nucleic
Acids Research 34{Darabase Issueh:DD781-D784 and LelFranc et al (1995 LIGM-DRIMGT.



35 Each of these methods allows quantitative determinations to he made, and are well known in
the an. Decreased or increased PRL-I and PRL-3 expression, amount or activity can therefore he
measured at the RNA level using any of the methods well known in the art for the quantitation of
polynuclemides. Any suitable probe from a PRL-1 and PRL-3 sequence, for 5example, any portion of a
suitable human PRL-1 and PRL-3 sequence may he used as a probe. Sequences for designing PRI- |
and PRL-3 probes may include a sequence having accession number NM 015472, or a portion
thereof RT-PCR is used to amplify RNA targets. In this process, the reverse
transerlptase e (z Emre is agbtg@co ert(ﬁ%ﬁ XQ ‘?l m%nz;t% Del}lA (Sm A)gwgg%‘g care hen 10be
amplified to faC| e e ec 10N, ? cation m frode aré Ko most Which rely
on an enzymytie b‘hairﬁteﬂcmm@srmras Hpolymeratidonadin ?rﬁaéﬁlb?#‘?éd@&@&lﬁatﬁ&@adlon ora
sell-sustained,segueqee apiatanaRsdiam e RRIAIRR LR Lk Pabeh e Medtarnihich t has

been cloned. 15Many target and signal amplification methods have been described in the literature, for

example, gerf8faIsviety )d‘fal‘t’f’égéf’?ﬁ@tﬁb@é i 1 AMEEGH RN T and BteHEE DI b arogyi(4988) and

Lewis, Rs, Gmeﬂmﬁﬁ@maei’m Newis:kOibab4-544920).ac. uk/Fesexample. the polymerase chain
reaction may he en?\g)lg}/ o det ctPRL 1 d PRL 3 RNA 70Theépo|1¥%nerase chain reaction- or
ampie? &

"PCIC is a nucleic aci ific |o‘r71“n%e\fﬁm JERIBEd Rt Afia SPAE NOE% B 1Y and
4.683.202. PERiganie! gsedimiamhﬁwaw kntkwmmderg deidribed Wiagnogtic iodmexp{Midk et at.
1994. Gynaeg0logig Lnealogy 84ind =204 :§§'k§&§t&lﬁ@z%%&@ﬁ%&&@&%@@ {FRR)is a variation of

TAS, which involves the isothermal amplifi catlon of a nucleic acid template via sequential rounds of
reverse 25traHskaptass @RTEAdRAN éﬁté%ﬁtf ﬁm@éts@*aaﬂﬂﬁ@gdmt%té% meabserdrahbEnzyme
cocktailiand appropraie wigenreleotide primers (Guatelli et at 1990, Proc. Nall Acad Sci USA
87:1874i. Ligation gm I|f| ation reac tion or ligation amplifi at Ses DNA ase and four
oligonucicotides, tvf/}'c]) ?Sé”r%ar% %rar%ﬁ“FH.s f?rqetﬂnetlés‘ escrl i &“L‘“\AF SR an Wallace, R. B.,
1989, Genamics#i5688¢ heateafdi3: e plivassy téfchﬁmqbb RINA :éph@aséy?;ﬁﬁbrlther@abtenophage Qp,

which replicalen, SRElSIANIEYRING 5 diSREIRamAING IaaLaNA. as dasid by Lizardi ci al_
1988. Bic/Technology 6:1197, APCR procedure basically involves: (1 )treatlng extracted DNA to

form single-stFaHeEd Wﬁﬁéﬁ%ﬁﬁ?ﬁmgﬂf@ﬁﬁﬂd P4 %FP%‘?‘OICQWGEFE&FHé & wherein one

36 primes of tbeipaiids sukstamialicamplerseniantio par o eiseatensedn 1he sansestand and
the other prlmer of eaghﬂt)air IS sub ua?fl comp em tar to agl g ent t of e same sequence

AMized ani- tinody SO dies
in the compldieHtas AHaLHEsY ra annealing the paired pri pieméntary

sequence. (4esinputanaoushrextenctihgithe iaﬁnmlﬁshpmers fmm@@é ﬁtewmlnwsac@ﬂteathrpnmer to
synthesize agm&qggg&&g&g&&p&pI&r’g&g}gﬂéq,me}sg(a@ggpggpealed to each primer wherein said

extension products after separation from the complement sérve as templates for the synthesis of an
extension pragiigicFacthe-otines Pisaei: Meruons
20 Detection of Expression of PRL-1 and PRL-3
Expression of PRL-~1 and PRL-3 m cancer tissue 1s up-reguated when compared to
normal ussue,
Accordingly. we provide for a method of diagnosis of cancer, including metastatic,

aggressive or Invasive cancer, comprising detecting modulation of expression of PRL-1 and

]
LA

PRL-3, such as up-regulation of expression of PRL-1 and PRI-3 1n a cell or tissue of an
individual.

The method may comprise use of the anti-PRL antibodies described in this document,
The anti-PRL. antibodies may be used in immunoassays to detect and assay the quantity of
PRL-1 or PRL-3 in a biological sample, and hence provide an indication of the level of
30 expression of PRL-1 or PRL-3 in a cell, tissue, organ or individual from which the sample is
derived. Immunoassays include ELISA, Western Blot, ete. and methods of employing these 1o

assess PRI-1 and PRL-3 expression are known to the skilled reader.



of each pair; (5) separating said extension products from said templates to produce single-stranded
molecules; and (6) amplifying said single-stranded molecules by repeating at least 10once said
annealing, extending and separating steps. Reverse transcription-polymerase chain reaction
(RT-PCR) may be employed. Quantitative RT-PCR may also be used. Such PCR techniques are well
known in the art, and may employ any suitable primer from a PRL-1 and PRL-3 sequence. Alternative
amplification technology can also be exploited. For §>,<ample, rolling circle 15amplification (Lizardi et
al, 1998, Nat Genet 19:225) is an amplification techiiology available commercially (RCATIm) which is
driven by DNA Polymease arad iepigals eigulataligoniiestide aiohes wikelbgrdinear or
geometric kinetics under isothermal con itlons. A further technique, strand displacement amplification
(SDK, Walkeyrepapd podetempisim e Realiferatv e 8bawd) Pheind RiptHesrEse ericsIRr et ed
sequence unigueda-a sperifia tagekiMeaging ik spressionaidiRlccnpagd AR biattiiefolypi/pride
Level PRL-1 and PRL-3 expres{sion can ﬁ%d’ tected a tpe qo%mgyl([jq . gﬁﬁg%}ghf%gs?rp{bodiment.
therefore, PRI 4R P ¥RBIEE 6 AR SPa T MAY Be detec ag y detecting the presence
or amount of:¢Rlixl @nchBRLe3rpriypaptideimd sdmple. This may be achieved by using molecules
which bind t0 PR 824 i _%%%%%%%a@%z_g%&@mﬁﬁm%&gleﬂ@g@m\emg hingeitger directly or

indirectly to the PRL-1 an ] ypeptide in order to detect its presence include naturally

occurring malegaiey sudhasipeptiney ahuproteins FidrexahpletaniBHaRes ot tiEf Nadr B8 Synthetic

Bﬁolecule& Tm;w,”@ Qli-éqiliZ%ﬁ}ar&]mﬁé*&@ﬁ Bﬁfx}d%'fzﬁ@&k%?}m$h@r§§8m&@§&il%R&rbdeaaﬁldD@C%ré;s{MHypeptided
y contacting a cell sample with an antibody capable of hinding 0 jde 30and. monitoring sai

sample for tﬁ@%‘%‘é‘h%"b‘faﬁ’l‘é“p%‘l%l@éﬁ’dgg““%HE%? é?(‘g?ﬁﬁfe, h%&i" If?/@g% glﬁ@?%ﬁ]?‘peptide may

be detetted using:ar anil-RR artifRLe8iantbiidyyas Uesg@b@*d%hem@mﬁvsmﬁb@ﬁiés may be made

by means descrlbeg Dk gﬁé@%@&@ﬁﬁ%ﬂl@ﬁ%i In-3ePecCifiG examnle, anantifgRL-1 antibody may

0

comprise an antibody capa Inding to the same epitope as monoclonal antibody 269. This may

include monaeknsi emiso: 269auselabis SRt el FESmbiRATS A VA TERE Ry BRPBF At 6dF269, or a
humanised mopoglonal.aniikopv 869 RSiniatk anantileRlLaBwinlikedymay Warpnse @n antibody
capable of binding to the same epitope as monq_cloinal ?”tibogzb%% or &éigﬁg (r)?]g&{gguig
monoclonal artiodyeo8ier SYBRURE 2 AN ShaSH? i SHBIMG a Vara Gt region of antibody 223 or
318, or ashurhabisaddrenacionahaniibody 228mB18biTine hesay mayusivenidhilubls eichieved by
monitoring the presence, of a compl , / ntibody.a & He ide.Qr
monitoring the ‘?ﬁ‘éiﬁ‘g’pﬁé‘*ﬁé‘% n E[%%n p%%ﬁe%%}(ig %ﬁ%ﬂﬁ%ﬁl%ﬁ%ﬁﬁ%ﬁ%ﬁ%ing
between twosmtitieyariteownnin TRe drnardarén beprad pyputrbsdal saomssiiah @8 energy
transfer), surfagg:plasmandgesonance, etc. Standard laboratory techniques such as immunobiotting as

described above can be N . ‘ .
‘ Detection of PRL-1 and PRL-3 expression, amount or level may be used to deternumne

20 the likelihood of success of a particular therapy in an individual with a cancer. It may be used
in a method of determining whether a tumour in an individual is, or is likely to be. an invasive
o7 metastalic umour,
The diagnestic methods described in this document may be combined with the
therapeutic methods described. Thus, we provide for a method of treaunent, prophylaxis or
25 alleviation of cancer in an individual, the method comprising detecting modulation of
expression, amount or activity of PRL-1 and PRL-3 in a cell of the individual and
administering an appropriate therapy to the individual based on the aggressiveness of the
tumour.
Typically, physical examination X-rays are used for the detection of cancer. A biopsy
30 of the tumour is typicaily taken for histopathological examination for the diagnosis of cancer.
Detection of PRL-1 and PRI-3 expression, amount ot activity can be used to diagnose, or
further confirm the diagnosis of, cancer, along with the standard histopathological procedures.

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



15used to detect altered levels of PRI,-1 and PRL-3 protein, as compared with untreated cells in the
same cell population. Gene expression may also he determined by detecting changes in
post-translational processing of PRI -1 and PRL-3 polypeptides or post-transcriptional modification of
PRL-1 and PRL-3 nucleic acids. For example, differential phosphorylation of PRL-1 and PRL-3
polypeptides, the cleavage of PRL-1 and PAL-3 polypeptides or alternative splicing of PRL-1 and
PRL-3 RNA, and the like may be measured. Levels of expression of gene products such as P111,-I
and PRL-3 polypeptides, as well as their post-translational modification. may be detected using

proprietary protein S Qrtechnigues. s S, agrylarpi Lelectr SIS pAssay
SOBSHSSBR N el sl

e
techniques that can be used to determine , . 3 Eroteln in a sample derived from
a host are wétittaieshin acampbeas tiesan tedtve it datoidielyvan . 43 BFéd! difuhospecific binding

by any methegd knauindinctiesafc ludind RSJBRNIMIRASRANSIMNIE EaR e dsasking udeMubake not limited
to competitive and non-competitive as?&g/,ﬁ?stems usin gﬁchniq%es such as western blots.
T AUAERETAYS,

radioimmund S84 B HEIR I EHBR PAFFRTIG SFEBTBTREO T RESAYE: precipitin
reactions, gelmiffusionqiecipitinhreactionsisithmprodiffusionassays; aggkftihalfféh. dssayBiRl -
complement-sfix‘:i ti,QQ Egg%}@ﬂimmgwagi_gm {ig assays, fluorescent immunoassays and protein A
immunoassayg. ¥ assays are routine in the an (see, for example. Ausubel et al.. eds. 1994, 38
Current Protocols ifl i etestifamBickgy;isvel cail gohwrwwieyme SorsanieLane ¥ it Widieh is
incorporated byrrglerencieiging %é@lﬁ&%@tﬁ‘)sm a disdhi@ spesimenymhheAssayed-tarer
polypeptides/proteins by immunohistochemical and Unmunocytochernical sjaénir}%éie enerally
Stites and T&#}%@Fc%ﬁ%”&‘ﬁ*n‘f@&r“ﬁﬁﬁﬁ’:‘ } o0y BAPIIBENAHY Titye 182y EETEARIA,
immunadblotsgiesie chdigttihgle va mynaprecipitatiesipfunctiomabassays dfit: rotiesn tattacadion test.

Other assay methods include radioimmunoassays, sompetitive-binding assays:\Western Blot analysis
and ELISA a%%ﬁ%giﬁ%nﬁ%zéarﬁggre} well khown tgﬁ%dse 'sgﬁ{lﬁ'eﬁé?\r?me art. Otfl polyclonal and

10monoclonatastitsd dieke mdie e fsud srethedassss aianierseap prepratedirieh thilsiaodssays, such

as radioimmuneasSAYS (RIGLMAYAeUS RS A KRR (o these i thaans Aualilahledmmunoassays
are extensively described in the patent and scientific literature. See, for example, U.S. Pat, Nos.

3,791,932; 3%%‘@%53; 3.850.752: 3,850,578, 3,853,987, 3,867,517, 3,879.262; 3,901.654,; 3.935.074,
3.984,583; 3,996.34%h¢ 4:034:074; hP98:8 46U &18:22 YarhDE Obih Vb AndB28L SR as well as

Sambrook etal, 1992, DIEgoSie i, canc VS, 8150 PIOMOS ARANCHIE K gl detecting cancer in an
individual, or’susceptibility to can€er in an individual. - _
ir some embodiments, an increased level of expression. amount or activity of PRL-1
and PRL-3 is detected in the sample, The level of PRL-1 and PRL-3 may be increased to a
significant extent when compared to normal cells, or cells known not to be cancerous, Such
20 cells may be obtained from the individua! being tested. or another individual, such as those
matched to the tested individual by age, weight, iifestyle, ete,
In some embodiments, the ievel of expression, amount or activity of PRL-1 and PRL-3

is increased by [0%, 20%, 30% or 40% or more. in some embodiments, the level of

expression, amount or activity of PRL-1 and PRL-3 is mcreased by 45% or more, such as 50%

[
LA

or mare, as judged by cDNA hybridisation.

The expression, amount or activity of PRL-1 and PRL-3 may be detected in a number
of ways. as known in the art, and as described in further detail below. Typically, the amount of
PRL-1 and PR1L-3 in & sample of tissue from an individual is measured, and compared with a
sample from an unaffected individual, Both PRL-1 and PRL-3 nucleic acid. as well as PRI-1
3¢ and PRI-3 polypeptide levels may be measured.

Detection of the amount, activity or expression of PRL-T and PRL-3 may be used to
grade the cancer. For example, a high level of amount, activity or expression of PRL-1 and

PRI-3 may indicate an aggressive, invasive or metastatic cancer. Similarty, a low level of



The diagnostic kit may comprise means for detecting expression, amount or activity of 20PRI,- | or
PRL-3 in the individual, by any means as described in this document. The diagnostic kit may therefore
comprise any one or more of the following: an anti-PRL antibody, an antibody capable of binding to the
same epitope as monoclonal antibody 269, 223 or 318, monoclonal antibody 269. an antibody
comprising a variable region of antibody 269, or a humanised monoclonal antibody 269; monoclonal
antibody 223, an antibody 25 comprising a variable gggion of antibody 223, or a humanised
monoclonal antibody 223; monoclonal antibody 318: an antibody comprising a variable region of
antibody 318, 8L.& HANSLIBARNAEIOARNGIRES may IR ARGRIG L MRy SomPTise
instructions for use, or other indicia. The diagnostic kit may further comprisé'means for treatment or
prophylaxis ORIHEESPTEHCEIBHETCAEMRAL DRB0 RaltEmpUSTIoN desetibBtimiis g ctithent, or any
means knownsigutheart for dreating,preast cancer. In particular, the diagnostic kit may comprise an
anti-PRL1 or anti-PRL3 antibody as described, for exarnple obtained by screening. 39
PROPHYLACTIC ANE ' RER KPR TR MES RO s o R A58 HIthWiest HHaah g ‘an abnormal
conditions, sddlrasicaricefueelated to excessive amounts of PRL-1 and PRL-3 expression or activity.
Methods of preventing cancer (i.e., prophylaxis) also suitably employ the same or similar approaches.
5In general terms, dlsemethiodsinvoneadiputatd sk bficaréeRé&is by modulating (such as
down-regulating) thergxpeasien.- 2RALRL A At it ok RRbckaRdRREA iBvthe cell. The methods may
involve destroying or eradicating cancer cells. The cancer cells may comprise PRIA and/or PRL-3
expressing cancer((?:“eﬂg{.3 "r‘ﬁg(}é]é%%@rt%%rﬁ inﬁ‘a"ﬁeh%%%@%mﬁﬁfé%og\% -(é%%f'égékﬁﬁfﬁg‘i“%ﬁ%r PRL-3,
compared to mehcancerougrcaiisa ORE retddUS Mapddcampiise exposihg @atient feean anti-PR.L
antibodyy such, s A ani-BRFsAaRIRAAY.0f A0TERRE 3 a0HPedk,opRot- Jhepnti FRI;1 antibody
may comprise a humanised anti-PRI.- | antibody: likewise, the anti-PRL-3 antibody may comprise a
humanised affidPRE v aiithgdyid sampletiiptoapeerselnd ey e fritd BREN w6 sPRIES positive
cancer patieigmiitshOMicIEMRIN QA NAY, CRMPTISa eradicatingPRRL-1nandlor3 nucleic acid,
PR.L-3-over-ex ressin% {_c.anc r cEef{s from PR -3/-1-pos‘itiv§‘(ﬁncer‘_ a‘t‘ient{% Fé),u_r_nj?hods may
therefore compfiB& &AAIAHY PRIDE BHYBI RIS s6r ek es%rfﬁ’éelééﬁ)g PO PREX3T Y -positive
cancer patiems:ging®PRic@44 humanised antibodies. A step of detecting modulated PItL-1 and
PR3 gypression, RIOLUILEEACIVINIRBAOREPTAYRE SRR L AREIRR Manipulation

step The detection step may detect up- regulated or down-regulated PRL-1 and PRL-3 expression,
amount or adtR/ityETAAY SPIFSRTEIRGYS of Astrdlirdibrioor ddWh-reyLIEENY BRI Ad PRL-3, as
described in detailiplsawheredindhis document, may be used. In particular, the method may

comprise exposing_ the cell to an anti-PRI,-1 or antiPRL.-3 antibody capable. of specifically binding to
DAL or PR3, AP O R LR BB L Ko i AR 2 o MBS T et
elsewhere inftRis- taedifidnt mRNAcegraingetounut imethodd; tARIcancdrréall bedUiresmnol:cancerous

or the inyasive or MEESAIICICANGELASH RRSAMASNANINVASNE QL {}Qﬁkéﬂrf{%%ﬁ- I6 A% Lesult of the

manipulation. The cancer may In particular comprise a'cancer such as an invasive or metastatic
cancer chain reaction. Nucieic acid sequences may be identified by in situ hybridization, Southern

blotting, single strand conformational polymorphism, PCR amplification and DNA-chip
analvsis using specific primers. (Kawasaki, 1990; Sambrook, 1992; Lichter et al, 1990; Orita
et al, 1989 Fodor et al,, 1993; Pease et al., 19943,

PRL-1 and PRL.-3 RNA may be extracted from cells using RNA extraction techniques

[
A

including, for example, using acid phenol/guanidine isothiocyanate extraction (RNAzol B

Biogenesis), or RNeasy RNA preparation kits (Qlagen). Typical assay formats utilising

ribonucleic acid hybridisation include nuclear run-on assavs, RT-PCR and RNase protection

assays (Melton ef al., Nuc. Acids Res. 12:7035. Methods for detection which can be employed
30 include radioactive labels, enzyme labels, chemiluminescent labels. fluorescent labels and

other suitable labels.



30selected from the group consisting of: colorectal cancer, ovarian cancer. breast cancer, liver cancer,
pancreatic cancer, prostate cancer, gastric cancer, lung cancer, penis cancer. cervical cancer, brain
cancer. esophageal cancer, bladder carcinoma, kidney renal cell carcinoma, ovary lymphoma and skin
melanoma. 40 As PRL-1 and PRL-3 is associated with aggressiveness and invasiveness of
cancer, the level of PRL-I and PRL-3 may be detected in a cell of an individual with cancer, in a cancer
or non-cancer cell, and the aggressiveness of the cagcer assessed. A high level of PRL-I and PRL-3
amount, expression or activity compared with 8 normal cell indicates an aggressive or 5invasive
cancer, and a strongey, o RALENSLNGLARY MAYRIRIREREFEANIRd.ANd engsens Simiggl. @ lower
level may indicate a less aggressive or invasive therapy. e approacﬁes escribed here may be
used for therkpgrofianye PR DacamaeP RLUg rakattdRdideasdRige napst sPRL alai PReL3Petated
diseases inclyde groliferalive-diseaseran iR NRFCWANINGLAR FANSSL Nl A Mead BRhe | and
PRL-3 related disease may include 10metastatic cancer, invasive cancer or aggressive cancer.

The method<™4Ht BbTFBSIRbREesEkbethar Ll diapre At ihprovdthehtin st i8urable
criterion fn amindplidual f@wbonT thaiteatmentr $Rppled, eRMPateddeonawwhahdanopraeeived the
treatment. Far this purpose, -a numper of criteria may be designated, which reflect the progress of
Iocancer or Fe8 b PN e e e e e B A emeion,
largest dimersisbeoPNMntdof, 7awrcupnupidbergsfesence of tumour markers (such as alpha-feto

protein), degree or Wﬁﬁ,%ﬁﬁi@ﬂ;@t@é& Rl Gmpilify iﬂ%%@ée%ﬂl@%ﬁ%e@sﬁ'&%@?%@el@giVidua| may
show a decrease in tumour size or number as measured by an approgggte assay or test. A treated

individual malPRSTE%aInETEYSE ShistL A 587 59h Ravs 1agRmuEmEakiryde  dole) gy Yok, 189E B0, 25%,
30%, 40%. 56¢%anf0%ed 0% 80%0,26%10200% or more decrease in tumour size of a particular tumour,
or decrease in tumqur number, or.both. compared to an individual who has not been treated For
examplo. a PRI 1 S B e e B S o
associated witlitheaisenseds sigrifibartigsintivieep(ien. byiS00/chonmorEprefitivei28tstanrirols. The
inhibition may.be.Ry.aLgasicrp%e IRIAtvE 1cORiERlS: SUehAs BY ROYRY RRY6ek1 00 Rigftive to

controls. The condition' may comprise cell proliferation, or it may comprise cell cycle time, cell number,
cell migratiorf'i"é@ "invasiveness, tumour formation, tumour metastasis, tumour spread etc By the term
-treatment- we meavido, alsg-ineliicierptaphyidxidormieviationobeantecrBOT halieimpralifdrative

disorder is used helgrein ing broad sense to.| glu.de Q%c%iso%q% %Q%E,r%gyﬂigg§§&n;5g[m4he cell cycle.

. exdm . O TOVECWE (4 3¢ MEnOds n Ten, R Lo
In particular, a prg fferative disorder includes ma Ighant aﬁdepre-neoplastlc iSorders. The methods

and compositidii§)deddrityesl Rerearsespesiatiruseil If:delatidn (6%Featment or diagnosis of
adenocarcinomas S%Qﬁ%gﬁmﬁl.b%“@ﬁ&%gﬁrreacﬁ{m may be employed to detect PRL-1 and
PRL-3 mRNA. '

20 The “polymerase chain reaction” or "PCR™ is a nucleic acid amplification method
described inter afia in U5, Pat. Nos. 4,683,195 and 4,683,202, PCR can be used to amplify
any known nucleic acid n a diagnostic context (Mok ef ¢, 1994, Gynaecologic Oncology
52:247-252). Self-susained sequence replication (35R) is a variation of TAS, which involves

the isothermal amplification of a nucleic acid template via sequential rounds of reverse

]
L

transcriptase (RT). polymerase and nuclease activities that are mediated by an enzyme
cockiail and appropriate oligonucieotide primers (Guatelly er ol , 1990, Proc. Natl. Acad Sci
US4 87:1874). Ligation amplification reaction or ligation amplification system uses DNA
ligase and four oligonuclentides, two per warget strand. This technigue is described by Wu, D,
Y. and Wallace, R. B., 1989, Genomics 4:560. In the Qff Replicase technique, RNA replicase
30 for the bacteriophage Qf, which replicates single-stranded RNA, is used 1o amplify the target
DNA, as described by Lizardi er @, 1988, Bio/Technology 6:1197.

A PCR procedure basically involves: (1} treating extracted DINA to form single-

stranded complementary strands; (2) adding a pair of oligonucieotide primers. wherein one



41 and cancer of the kidney. uterus, prostrate, bladder, ovary, colon and breast. For example,
malignancies which may be treatable include acute and chronic Icukemias, lymphomas. myelomas,
sarcomas such as Fibrosarcoma. myxosarcoma. liposarcoma. lymphangioendotheliosarcoma,
angiosarcoma, endotheliosarcoma. chondrosarcoma__ osteogenic sarcoma, chordoma,
lymphangiosarcoma, synovioma, mesothelioma, leimyosarcoma, rhabdomyosareoma, colon
carcinoma, ovarian cancer, prostate cancer, pancregtic cancer, breast cancer, squamous cell
carcinoma, basal cell carcinoma. adenocarcinoma. sweat gland carcinoma_ sebaceous gland

carcinoma, papillany GATCINNA-RARKAY BHSNASARGIN DR Sy aadeeras singsnspeslary

carcinoma, bronchogenic 10carcinoma. choriocarcinoma. renal cell carcii?_ ma. hﬂeﬁﬁ ama, béle duct
carcinoma serdifsmicerRBIoTA~cA R OhTRD Ll LumRisheReR: 4 U ST @téaeréf‘r%ma, small
cell lung carginama. iRladdemprRisinemasepiheliakaarcinameaigiphapastiopysemap épendymomat

pinealoma, hemangioblastoma” acoystic neuoma, inedulloblastoma, cra yngioma,
oligodendrodifgMRE FHEHARGBRA Iair%{%%%nfonue%l}trﬁ%ﬁgsif} %efﬁaeﬁé?fqnﬁé asptséolfr%a 15The antibody
approach to therapy ifivalvipgnusecoivariti=2R brantibotie sty remolebiEdiithsfierdpproaches for
therapy of sugh diserdeisinehiinaexmrestionalaEARIse cnaslucisdkariariagainst PRL-1 and

PR1,-3 polynucleotides as escang ere, and administering them to tumour cells, to inhibit gene
function and JVEEAEIHETIRBUPBRIFFSATGRE WIRG BT oot SLRY T2 BIRANCE EHS ec%h%‘tmgfgxmay be
used to inhibif; ggne.funetion ie-areyent grewth ebRIagressioniniacpiplifesativecdetk Antisense
constructs, Le,. nucleic acid, such as RNA, constructs complementary to the eleie acid or
mRNA, are &é@ﬁﬁ%ﬁ?ﬁfﬂé‘fﬁﬂﬁ’h@ W%%Mo%ﬁlgg{g#%g Né%ﬁéif% %P arﬁ;%%%%%‘t‘%% Rev Oncog

3(1-2):1i16-234;¢heideachiigs ofiwhich docsamestinrstspecifically incorporated by reference. In a

particular example, cancer may, he: reales oFLrKERIRI K FGRYCIRERY IR BOMAbiGRIesSion or activity
of PRL-1 and PRI,-fgﬁm@%ﬁ?ﬂéog%nlpar%ﬁfior eiample by siRN As capable of bindinq to and gestroying

PRL-1 and PRuagiwiRRIB-PCR o AlsAtee fesrsh SEcRIGARI SR ANSHTSE SF bR RS &igtiv AT gene
silencing (PTGR)cingiugad oy theidsastintaauation pisiorkie-steandesd RNA (dsRNA) and has
emerged as a 30useful tool to knock qut expression of specific genes in a vari _ nisms. RNAI
is described by Fire’m‘éffﬁﬁtfﬂiaa?m‘%%@?%&%%f%§§[)1.%)?her {F}ﬁ%‘&qc?é%ég P@%%%?é@%%nd
include,ifor exaplipleatintrodestion of al i2hge feer Vs Generatiplifisaiveissmpogn iseiiitiof the

silenced geng i%SXP;.-EQﬁ@g@% Q8500 ASAUBYIBE DESANSS S 1apidly.praradadui42 Methods for

PTGS, includﬁ%glﬁNAl are described, for example, in the Ambion.com world wide weh site, !)Q the
directory 111ckatoprefidnmobenai fider linee rAsRTEthBHSHoT BREAITHRATR Are 8 ibed herein.
One such methad invalves:thedniradpetional sipNA(smaikinterfedig RNA) | Srréntemiddels indicate

oS 2 R E1 U5 R B SRR R Qe MR AR L AR Dk SfleSHY RN As are

20 Measuring Expression of PRL-1 and PRL-3 at the Polypepuide Level
PRL-1 and PRL-3 expression can be detected at the polypeptide level.
In  further embodiment, therefore, PRL-1 and PRL-3 expression, amount or activity
may be defected by detecting the presence or amount of PRL-1 and PRL-3 polypeplide in a
sample, This may be achieved by using molecules which bind to PRL-1 and PRL-3
25 pelypeptide. Suitable molecules/agents which bind either directiy or indirectly to the PRL-1
and PRL-3 polypeptide in order to detect its presence include paturally oceurring molecules
such as peptides and proteins. for example antibodies, or they may be synthetic molecules.
Thus, we disclose z method of detecting the presence of a PRL-1 and PRL-3
polypeptide by contacting a cell sample with an antibody capable of binding the polypeptide
30 and monitoring said sample for the presence of the polypeptide.
For example, the PRL-1 and PRL-3 polypeptide may be detecied using an anti-PRL-1

and PRL-3 antibody as described here. Such antibodies may be made by means described in



for example, in the Ambion wcb site described above. RNA precursors such as Short Hairpin RNAs
(shRNAs) can also be encoded by all or a part of the PRI,-1 and PRL-3 nucleic acid sequence.
Alternatively, double-stranded (ds) RNA is a powerful way of interfering with gene 10expression in a
range of organisms that has recently been shown to be successful in mammals (Wianny and
lemicka-Goetz, 2000, Nor Cell Rio! 2:70-75). Double stranded RNA corresponding to the sequence of
a PRL-1 and PR1,-3 polynucleotide can be introduceql into or expressed in oocytes and cells of a
candidate organism to interfere with PRL-1 and PRL-3 activity. 150ther methods of modulating PRL-1
and PRI.-3 gene,qxprespiaihare snoundithasssidisdkinitbrian anmkhiaclide damnantinegative
approaches. Again, these may be combined with antibody therap usigg a t;fl?lll_ angbodies. Thus,
another apprsdidRds sarakle PORIRGREISHER PaRETRIBPPR FIOPUY B AT 86%/ aptide i this document
that competawithdhe:endegenisgene pradush esibiiiygimiptibitiern ofdfunctignn 20PRbotand PRL-3
gene expresgion may also be modullate b)éﬁ}sdirﬁr ducing peptides or small molecules which inhibit
gene expressﬁ?n‘graf H’@ﬁ%ﬁ%ﬁ LYV f’.“éu% peﬁtl es or small molecules may be administered in
combination with astaPREy antipodRY foratierbatme rroptsmuerihod asprblastiiedaanicere

Thus, compoynds, idenfified, by, ASsaYSASRINGING IS o madwlalingsuchaisdonnaiBregulting, the
amount, activity or expression of PRI ,-1 and PRL-3 polypeptide _meal b}gqad | |ster%d toatum ur or

proliferative @&l $dtévariiediseiumsreRIA AT BIRE-Y pENEShtde °5lch & &MPAUAT may he
administered alaaganith.apharmacqutically acceptable carrier in an amount effective to down-regulate

expression or activity PRL-1 and PRL-3, or .. activating or dowp-regulating;a sggofd signal which
controls PRL-1 and PREZ3 X eSS01 30ac %(/l TRd ?r?wégunﬁt,ma{ﬁ{ag ' g’lreé g/{a eviating th?)e abnormal

Il
conditiort  forAliéinativelyhgenibdiemgyimagieeidployawtg b ibt HadddsgersuEroduction of

PRL-1 and PRI..-3 by.ih VARt &8)Is fuechias CRRCEheelis R Hhe slbiacis ERiRXaMMEs ¥ in
polynucleotifz%gggélg?éﬁggggL@% PRL-3 siRNA or a portioﬁ of this may be eﬁnﬁineered 43 for

expression it AsbReatBH eI EYC TEGHFAFG SEX AN ERCEHS TRt BEloUY 2oF AR EIRS

roviral expression
construct may.then.fe igolated and introduced into a packaging cell transduced with a retroviral

plasmid vector containing R encofing.an anti R4 o Bl SISNA g el ihprpackaging cel

now produces infec B es containing the sequence of binterest. These producer cells may
be admiristereekte aaubjdot-torentiné@ig lcalls AR iy oratin ey oRIPRICEXIIE S8R BAFRIPRL-1 and
PRL-3 polypqgtgigae iQ C\Qg{(ﬁ%ﬁg&%\@rview of gene therapy. see Chapter 20, Gene Therapy and other
Molecular Genefic-based erapeutic Approaches, (and references cited therein) in Humern Molecular

Genetics, T StrachdicangA PSREABICS SRS B IH S E AP Fi8Te) PosH anslationa

processing of PRL-1 and PRL-3 polypeptides or post-transcriptional modification of PRL-1
and PRL-3 nucleic acids. For example, differential phosphorylation of PRi-1 and PRL-3

26 polypeptides. the cleavage of PRL-1 and PRL-3 polypeptides or alternative splicing of PRL-1
and PRL-3 RNA, and the like may be measured. Levels of expression of gene products such
as PRE-1 and PRL-3 polypeptides, as well as their post-translational modification, may be
detected using proprictary protein assays or technigues such as 2D polyacrylamide gel
electrophoresis.

25 Assay techniques that can be used to determine levels of PRL-1 and PRL-3 protein in a
sampie derived from & host are well-known to those of skill in the art. Antibodies can be
assayed for immunospecific binding by any method known m the art.

The immunoassays which can be used include but are not limited to competitive and
non-competitive assay systems using technigues such as western hlots, radioimmunoassays,

30 ELISA. sandwich immunoassays, immunoprecipitation assays, precipitin reactions, gel
diffusion precipitin reactions, immunodiffusion assays, agglutination assays, complement-
fixation assays, immunaradiometric assays, fluorescent immunoassays and protein A

immunoassays. Such assays are routine in the art (see, for example, Ausubel ef af, eds, 1994,



10In some embodiments, the level of PRL-1 and PRI.-3 is decreased in a cancer cell. Furthermore, in
such embodiments, treatment may be targeted to, or specific to, such cancer cells, The expression of
PRL-I and PRL-3 may be specifically decreased only in diseased cells (i.e., those cells which are
cancerous), and not substantially in other non-diseased cells. In these methods, expression of PRL-1
and PRL-3 may be not substantially reduced in other cells, i.e., cells which are not cancer cells. Thus,
in such embodiments, the level of PRL-1 and PRL-3,emains substantially the samc or similar in
non-cancer cells in the course of or following treatment. POLYPF,PTIDE SEQUENCES It will be
understood that DaNRSRIG, seskeces dsloseddicf ik WAL iehlorhe Redleulal saayences set
forth in this document, but also include homologous sequences obtained from any source, for example
related cellulirinesiodds, BERBI6GEEINHB M SIEFEpecies and variants or derivatives thereof,
provided that they haueatlsrsteneehibs bidagienlastividgsoiantantriitiokntbedyicas:te case
may be. _This disclosure therefore encompasgses.varia hamaologues, or derivatives. of the amino
acid sequencBYSBPTSIRANTIHR SRRUIREHE ’%ﬁ'{/\lf%?l!lyggé%\x/easr%r‘?tts?%‘ooé’nrr%]l%gﬁc’:?(’jﬂrl e?rrll\}/(éﬁl}tﬁlk\\flgsﬁ.} of the amino
acid seqeencespeneoaed! hygthd 1M4slédtide SRijuenves distinsEdirardlgiieh sequences are generally
referred to a%@ﬁé&%%iﬁ'-i@@&m%ﬁ%ﬁ%%% Rirlpgical AGliNitigSest. Other A8omengmbodiments, the

sequences compris st one biological activity of an 30anti-PRI. antibody, as the case may be

The biologicaheisteitgdinayeaemsrses. ARTIPFAINDRIGHE avivity VPHE BIPER R BNET Yy comprise
an identical af;gipilar immunological activity as compared to 44 antibody 269. 223 on 318, or their
humanised versions. By "immunological activity- we the _capahility of. t I-RRL antibody, to
induce a specific |m‘nln§§% IS A ’r”"énp?r%?’ea Eéengﬂnﬁgg 16}?2% %‘o%”%&?ﬁ%%@%%ﬁdpRL-l or PRL-3
antigen 1 he higlogieall astivityimnay:compris exahtigenybiNdneg activity MEhelkmioPRNEATSdY Smay
hind to PRL-I_or,an cpitope ther T i-PRI. .ank incitQ. ' epitapsibound by
antibody 269 The %ﬁ#lﬂﬁﬁ?&ﬁ%%ﬁ;%ﬁa@%ﬁ% %QRHLI%%% %g%ﬁ%ﬁﬁﬁ@%@w r?tQi%RL antibody
may bind to thensamesepierse Bormd by arbhsarbe nsiama s s BiitoleBah I By Shiibody 318. The
anti-PRL antiboglyipay Bid: taghe:antigen or enitrie Wity e saese, s ¢etlacadir: 186lkevated affinity
or avidity. For example, the anti-PRL antibody may bij ) igen or.eRILOPC Wi Jeast 10%,
such as 20% ﬁ?ghzg}s §§%%%@§§%3§9é0%9§%@%§y§6% Lé%%}o%éaf%%?g %’ﬁ?ngit%ggf ‘g’l\%? i’f?y{gbm pared to
the cognate antibiqdy), end 5,2605228 orB b8 Brthairhermani¥ed counterparts, as the case may be. The
activity may include Inhibition of cancer activity as for example measured by 15reduction of tumour
size or tumour numBsegersiihiiition of metastatic activity, such as for example measured by the
assays described inghaExaranlessidhpseduction arinhilitanenay dechvivenientyassaysd by
causing carcinogenesis in a esﬁs animal, administering the antiPRL antibody to the animal and

determining dfi &tf&Et SrhE'AM-PKL antibody as compared to a similar control animal that has not
been so treated. ThEExippieskdésorbesusirameassdyr Zincdatakpression, amount or activity of

20 PRL-1 or PRL-3 in the individual. by any means as described in this document. The
diagnostic kit may therefore comprise any one or more of the following: an anti-PRL
antibody, an antibody capable of binding to the same epitope as monoclonal antibody 26Y,
223 or 318, monoclonal antibody 269, an antibody comprising a vanable region of antibody

269. or a hurmanised monocional antibody 269; monoclonal antibody 223, an antibody

]
LA

comprising a variable region of antibody 223, or a humanised monoclonal antibody 223
monoclonal antibody 318, an antibody comprising a variable region of antibody 318, ora
humamsed monoclonal antibody 318.

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
30 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-PRL] or anti-PRL3 antibody as

described, for example obtained by screening.



The anti-PRI. antibody may have tumour inhibition or metastasis inhibition activity that is the same as,
reduced from, or elevated from, the cognate antibody. For example, the anti-PRL antibody may be at
least 10% such as 20%, such as 30%. 40% 50%, 60%, 70%. 80%. 90% or more,. effective compared
to the cognate antibody, e.g.. 269, 223 or 318 or their 25humanised counterparts, as the case may he.
By this we mean that, say, if the cognate antibody is capable of reducing tumour number by 90% (see
the Examples), the anti-PRI, antibody may be capabgg of reducing tumour number by 90%, 85%, 80%,
75%, 70%, 65%, 60%, 55%. 50%, 45%. 40%. 35%. 30%, etc. as compared to an untreated animal.
Other assay ;%?‘;' t tik Vents used, instead of or in addition to. 30the assays
described. Afg orﬁ'o tgg%;@rsk!l\' e éﬁr?ﬁ%%%%?g}%%%olypcptides disclosed include homologous
sequences obtainetvirdincany setikeR oforexamplesiated adraifoacterict protenes, reélledar homologues

UGS thetsel, TRl RAlRSRIdER Al gl clude

and synthetic. peplides, Al #R variantsig de .
those encoding Homo ogues of anti- Rl anti odj; om other species including animals such as

mammals (e gemieeniraesor dlibbiiybin ﬁ,p'@?im R aNE I B rsepeiasof the present document, a

homologgus sequefics QRPN i 1akRNHR e MER A8 B0 Asidseauance bighs at least 60.
70, SO or 90% identical, such as at least 95 or 98% identical. at ghg géningﬁi%zlg\gel otéer_;glileast 30,
such as 50, #HGFDI Y TBUAIG BEiaXHRHD-BRREN ChBTSEBE4E Sed BNCE for BYEMBE as shown
in the sequeniée hstihgiherainninltheleaoiext of thididotumentratibmdlogousrsedsensge is taken to

nclude an aming scid geguence, which IS ALIEA A5. 20,2930, 40: 90 80,1050, 9 dertica,
oA i e o

such as at Iegzs};?]g or identical at thé amin® acid level, such as over at léast 15, 25. 35. 50 or
100, such as®@0saes4RLol SBcaftholaefraih theesswueriesssf BerélsvastseRPeptide.

15AIthough homglagy.canialsehesensiderrdrntenmsdal similasity-(hey 2mino agidugsidues having
similar chemical ropertiejs/fafmctionsfh in the context of the present document homg’o y be
expressed in%‘ffﬁ%ﬁé’&ﬁﬁ@%f&’é’ ity ey ud AL ﬁf@%ﬁ%%&%%%é‘f’ﬂ%éﬁ ?géftlve“fo the
entirety of the lengtuihalkelévantsegrmce, deibabentheentiredengthsoisfdlklenfiisequence of the
relevant gene f{cg)rggggample. 20Homology comparisons can be conducted by eye, or more usually, with
the aid of reaadmy available sequence comparison programs. These commercially available computer
programs can calculdtecssdsorsBioggrbstivest Riol e B Reduesnides cancer patsaindibegy tHay be

calculated overGQRLIGHOUSSEAUENESS. i PRE-seauener is alignedwithithe atbar-saguence and each

amino acid in_gne sequence directly compared with the
PRL-3/-1-positve cancer patients.

Our methods may there{ore comprise eradicating PRL-1 and/or PRI-3 over-expressing
cells from PRL-3/-1-positive cancer patients using PRL-3/-1 humanised antibodics.

A step of detecting modulated PRL-1 and PRL-3 expression, amount or activity ina

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

regulated or down-regulated PRL-1 and PRL-3 expression, amount or activity. Any of the
methods of modulating or down-regulating PRL-1 and PRL-3, as described in detail elsewhere
in this document, may be used.

In particular, the method may comprise exposing the cell to an anti-PRL-1 or anti-

PRI-3 antibody capable of specifically binding to PRL-! or PRL-3. Anti-PRL antibodies and

s
Lh

methods of administering them are described in detail elsewhere in this document.
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 manpulation.
The cancer may in particular comprise a cancer such as an invasive or metastatic cancer
30 selected from the group consisting oft colorectal cancer, ovarian cancer, breast caneer, Hver
cancer, pancreatic cancer, prostate cancer, gastric cancer, lung cancer, penis cancer, cervical
cancer, brain cancer, esophageal cancer, bladder carcinoma, kidney renal cell carcinoma,

ovary lvmphoma and skin melanoma.



75 corresponding amino acid in the other sequence, one residue at a time. This is called an
-ungapped- alignment. Typically, such uneapped alignments are performed only over a relatively short
number of residues (for example less than 50 contiguous amino acids). Although this is a very
simple and consistent method, it fails to take into consideration that. for example, in an otherwise
identical pair of sequences. one insertion or deletion will cause 30 the following amino acid residues to
be put out of alignment, thus potentially resulting in a large reduction in % homology when a global
alignment is performed. Consequently. most sequenteé comparison methods are designed to produce
optimal alignments t % k? into consideration 46 possible insertions and deletions without penalising
unduly the overall h ﬁwo%g“y WP TSR S DRSS NG RS MK the e b Hglment to
try to maximisevtdodPRdriclodYRL-3 miadomaies;thieise mbreicompleiimethidds:assign fgapeaenalties” to
e R R R IANTE R/ e came UIREL O AETERLATIG 2%
sequence alignment with 5 as few gaps as possible - reflecting |g§f1er re‘iétedness etween the two
compared segiiéntagouiilaeriesien atiehat scoreatan the natmshenyiylipses Affrsargepvedsts- are
typically used thatchargeaielativeluhighizegiiontha exiatencs ot argap,andiasnallarpenalty for
each subsequent residue in the gap. This is the most commonly used gap scoring system. High gap
penalties will !f“é&%)éél Sestsil gﬁzﬁ’tﬁ%igﬁaﬁgﬁﬁrlﬁﬁgef?ﬁ%r?/?ﬁfﬁefé’\*i\fé‘?’ﬁgéﬁst. Kitst alignment programs allow
the gap penalties 10te:hepmadifiedesiiwevier; they defedtt val tesamay beysad herPdsing such

e boron kSRS OMPRURAIPROn SR PRIC MIELUSRGINGSHR pratonnt Ralipaciane

(see below) the default gap penalty for amino acid sequences is -1Z for a gap and - "Yor each
extension. CardIBRGH skl HdmsaRcho vl egplerefBra-fit e Feduiredatsd proehsation iotladcoptimal

alignment, takiegnie: consideration gaRhenallipsA-suitalle computer program for 15carrying out
such an alignment ii_the Gal' Wisconsin Bestfit pac_kacge (University of Wisconsin, U.S.A.; Devereux et

al.. 1984. Nucleic AMYsTEHISS A § 898y ARTHIRE DiGtheh EBRERTRIGHR AR 5 8HBHIA 8equence
comparisons ineludehibutierenat imitéditozthe BloASThepackage (segpidusubebatad, 1c1QR%ihid -
Chapter 18), £ §JAE%§Q Isqge%[..{;n?%. J. Mol. Biol., 403- 410) and the GENE W(suite of
comparison tools. Both BLAST ang]FA'STA are 20available for offline and online searching (sec
Ausubel etal.. 19991BidhsagEd 581w Pe60) cia CIRGIB sstitnsroy ramchafidsetsetheress oAlthough

the finaliA homadegy: ¢anRe measyred ierns afridentity. the.alignmantprecess:itselfds typically not
based on an gll-or-noth'n pair. cor%parison. Instead, a scaled similarity score matrix is &enerally used
éﬁ?ﬁ\ﬂ' 8

that assigns SEGFESE8-4&h: PO ol BASE 755N RRETEA MRRFTBr Sy bTttlbRary
distance. An gphanfele pfostich degpatrixcorbenonlyaisedds e BLOSUM62 matrix - the default matrix

for the BLAST suiteﬁf programs. Gch Wig{ppéi@igrgpéamsk%%naeé@{[% use %ither the public default

values or a custom sylr%b’ol%no%&prg?lgbﬁtrtgﬁe if supplie Ifgéfge usér manual otrgﬁj}r!fhseifzd&ails). The

public defaultValbRr fopthe et Pabkagsidt statkse 6ftottied suinidrs mie Getxaltphatrix, such as
30 BLOGUMER, maysherused, @ncethessoftyare has nieduced angpimakalignimentitjs possible to

calculate % homolg}qo)/, suﬂchqag'w sequence identity. The software typically does this as part of the
sequence cofp&rison ERd-gBRErile SithHefRarFishtumour size of 4 particular tumour. or

deerease in tumour number, or both, compared {o an individual who has not been treated.
For example. a PRL-T and PRL-3 related disease may be defined as being “treated™ if’
a condition associated with the disease s significantly inhibited (i.e., bv 30% or more) relative
25 1o controls. The inhibition may be by at least 75% relative to controls. such as by 90%, by
95% or 100% relative to controls. The candition may comprise cell proliferation, or it may
comprise cell cycle time, cell number, cell migration. cell invasiveness, tumour formation,
wmour melastasis, tumour spread, ete. By the term “treatment” we mean to also include
propiryiaxis or alleviation of cancer. |
30 The term proliferative disorder is used herein in 2 broad sense to include any disorder
that requires control of the cell cycle. In particular, a proliferative disorder inciudes malignant
and pre-neoplastic disorders. The methods and compaositions described here are especially

useful in relation to treatment or diagnosis of adenocarcinomas such as: small ceil lung cancer,



47 Variants and Derivatives The terms -variant” or "derivative" in relation to the amino acid sequences
as described here includes any substitution of, variation of, modification of, replacement of, deletion of
or addition of one (or more) amino acids from or to the sequence. The resultant amino acid sequence
may retain substantially the same activity as the unmodified sequence. such as having at least the
same activity as the anti-PRL antibody polypeptidcs shown in this document. for example in the
sequence listings. Thus_ the key feature of the sequences - namely ability to bind to I'RI, polypeptides
or tumour reduction activity _ as described elsewherd! may be retained. 10Polypeptides having the
amino acid sequence sggwr](ig the Exam Ie§. or [’[fag(rinents or Qofmologléeg&%h%%erch&g e modified
for use in the THetABAs Arid-cOMpoaiiions degttibe e‘?ré.nﬂﬁ}ﬁiba?)?,n Modilications are tade that
maintain the biglggivaleactivity ohitte: seeabndechkinavotaeit shbstitutioksmasyberhvans; for example
from 1,2 or 3 10 10,20 qr 20 substitufions, pravided fhatie modiisdseaugnce retains the biological

activity of the T5unmodified sequence. Amino acid substitutions may include the use of non-naturally
occurring andretiEas R EER S TR rEESESBIOTH TR HE FRIIH A Sf SPOREFAPERRAIly administered
polypeptige. osteoMNaibiERMAARSAbARIKRR T antibotias asenlikelinioBempeseneonservative amino
acid substitutjons. Conserv tié% subs‘gitgtions_nga be defined, for eggar{pple ag&ggd!iggstp the Table
20below. AmIREARTHE TR & 8 AMEBISER TR tHE SE BN Coitmn ShEA AS ThESe Th the same line in the
third column mayrbeisubstitutedifor@ach wtherwBraghenigoms, Rolypebtidesdiselosed here and
useful as markeesalag. el deciagmenta ldhe ahove.mantinedlbienalholypapticips and variants

thereof, including fragrmnts of the sequences 25set out in'the sequence listings. 48 ~ Polypeptides
also include fPABHEHAIBTFRETONTEAGY S St B an SRS A PR AIBSB)5BIY peptides.
Fragmemnts maycainiriseableasione epiiopa.Methess nijaentilting apitopemase: weliknmwn in the
art. Fragments gill%icall / comprise at least q atmirlo acids, sgch as atéeaastséoﬁzo? $9,.50 or 100 or
more amino adids, ﬁﬁr ?d%afr{“aeévrﬁ'éinfg e ARt P R ANtD O C%?% Sine &hd a{fFeiic and species
variants thereafamangdiddisrens oomorpi(bey abiatOdBiuo g ROy substittions, defeiionsner insertions,

including congerued.ubsiians. JWhere.ubRitutiane. deleliananiar inseians argh, for example i

u
different species, such as less than 50%, 40% or 20% of the amino acid residues depicted in the
sequence listiigsdersuelings. TTARMEBIORS, BAABYRY drid i ragrshRineagBties, variants and

derivatives, may beThe antibody approach to therapy involving use of anti-PRL antibodies may be
combined with other approaches for therapy of such disorders including expression of anti-
sense constructs directed against PRL-1 and PRL-3 polynucleotides as described here, and
administering them to tumour cells, to inhibit gene function and prevent the tumour cell from
growing 0T progressing.

20 Anti-sense constructs may be used to inhibit gene function o prevent growth or
progression in a proliferative cell. Antisense consiructs, i.e., nucleic acid, such as RNA,
constructs complementary to the sense nucleic acid or mRNA, are described in detatl in US
6,100,090 (Monia et al ), and Neckers er al._ 1992, Crit Rev Oncog 3(1-23:175-231, the

teachings of which document are specifically tncorporated by reference.

[
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In a particular example, cancer may be treated or prevented by reducing the amount,
expression or activity of PRL-1 and PRL-3 in whole or ins part, for example by siRNAs
capabie of binding to and destroying PRL-1 and PRL-3 mRNA.

RNA interference (RNAI) is a method of post transcriptional gene silencing (PTGS)
induced by the direct introduction of double-stranded RNA {dsRNA) and has emergedas a
30 useful ool to knock cut expression of specific genes in a variety of organisms. RNA# is
described by Fire er al., Nature 391:806-811 (1998). Other methods of PTGS are known and
include, for example. introduction of a transgene or virus. Generally, in PTGS, the transcript

of the silenced gene is synthesised but does not accumulate because it 15 rapidly degraded.



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 binding 15and/or transcriptional activation
domains) and p-galactosidase. It may also be convenient to include a proteolytic cleavage site
between the fusion protein partner and the protein sgquence of interest to allow removal of fusion
protein sequences. The fusion protein may be such that it will not hinder the function of the protein of
interest sequence.,Proteir ay,also btained b rificati : t f imal cells.

The anti-PRuLﬁé‘?F?ﬁg%é?f ggﬁ(;ggb |§ é%?i?égﬁ’gﬁt%’}er%?ﬁ%%%}ﬂgéc%ggﬂﬁ%g@%%F’S‘?Pﬁ&‘éﬁ"@%?dwed here
may be in a sutbstesitisitly isdhatidetorm . Thatiiinirs/LndshstionditHae such polypeptides may be mixed with
carriers or diluents yhighwilk Bekdnteiergi With ibedntesdestpusRase skt pratei 3 Bl be
regarded as substantially isolated. A anti-PRI, antibody variant, ho%]élf(égge. fraﬁqm}%nt of dg{ivative

may also be iﬁcé"éﬁﬁgfﬁ-ﬁﬂ&lwiﬁu%éﬂ‘ﬁ%l’ﬁ‘ﬂ“‘iﬁeﬁgﬁlﬁfé%)c%ﬁ’ﬁ%m R EIMbISEStRE Protein in a
preparation inusbichinieretham9 0%, <. o TO5%4189B%sdn09% pofi the firaieinsiRithe pregaraiiod. is a
protein. The anti-PRL antibody polypeptidcs, variants, I f ng derjvatives
disclosed herf‘ngrr%xéif/nﬁié’lgb%’ﬁe v%i‘t%ék?g\gg{?él%iﬁaﬁ%elé%ﬁgr%@ga%!r%ggqugg Er%%?%&@r%} s&d‘i able label
which allows Rt pGliyRbigtideanatectddrnensascisdll Surasie vaBs1d Melaed didioisetelsesredy. 301251.
enzymes, angig;zxggjgg, polynuclemides and linkers such as biotin. Labelled polypeptides may be used in
diagnostic procedures such as immunoassays to determine the amount of a Poi:%{;ggg ide in a sample.
Polypeptides or lab&Hm#sisie e HarsidgBEUSel FPORITisgar 8F Her et e &Y immune
assays for thexgetatiion etimmuneyedsiivitystasaickpoly peptidesin artimals astliomamsusing
standard protQcols. The anti-PRL %Q}Hb d ypeptides, vaf ! | >s. fragments and
2e ac?\ak}qi%zra y é%sz(Pe% :o;pj,‘qgsffx RN %P%?&%@ﬁﬂle\s

o anny and Zem ;
derivatives di cl‘osgdaﬂere, optiona my also be fixed to a soli se, for example the
surface of Saspimmenves saywehwndipsticki S cddiEiedrahdretisnidiopiidedyoRsepitELmay be
packaged intg.kits.insa-syitahle canialost alangwithsuitableseagente saantiels instrietions and the
like. Such polypeptides and kits may be used in methods of detection of antibodies to the polypeptides
or their allelic®#'4pecies variants by immunoassay. Immunoassay methods are well known in the an
and will generally comnpriset@)sHoprosittinge 2 R0 pegtitd cdmprising amepitopedsindaliesby an
antibody agains id, protein: (b) incubating a biological sample with. saj /pepti nder conditions
ovhich allon TPURE ForTRa O Of B L A appr e AR B e
antibody-antigéth osiplextcomphsingasaid Polypbptide iSherrmedhefreMpiciPR 0 a8tiBeRty polypeptides,
variants, homgloges Jragments@and derivafivessdndisciosedhess.manhddssaadnyilre.er in vivo

cell culture systems to study the role of their corresponding genes and homologues thereof in cell
function, inclGBAGHEI FERCRBINH drselEe B EBLARREIHRGHRRted or modified polypeptides may be
introducgd into a ceirtp-dissupRbe nesmnalfunctions whictheecahinitdercell intheypolypeptides may be
introduced ini 1R PR RLALSIEXDIERSIEN oL e RolReRiAs Tam.A RROLIRRAgL GEpreesion vector
(see 20below(3. e expression vector optionally carries an inducible promoter to control the

small molecules may be administered in combination with anti-PRL antibodies for the

wreatment of cancer such as metastatic cancer,

Thus, compounds identified by assavs as binding to or modulating, such as down-

regulating, the amount, activity or expression of PRL-~1 and PRL-3 polypeptide may be

ot
LA

administered to tumour or proliferative cells to prevent the function of PRL-1 and PRL-3
polypeptide. Such a compound may be administered along with a pharmaceutically acceptable
carrier in an amount effective to down-regulate expression or activity PRL-1 and PRL-3, or by
activating or down-regulating a second signal which controls PRL-1 and PRL-3 expression,
30 activity or amount, and thereby alleviating the abnormal condition.
Alternatively. gene therapy may be employed to control the endogenous production of
PRL-1 and PRL-3 by the relevant cells such as cancer cells in the subject. For example, a

potvnucieotide encoding 2 PRL-1 and PRL-3 siRNA or a portion of this may be engineered



expression of the polypeptide. The use of appropriate host cells, such as insect cells or
mammalian cells, is expected to provide for such post-translational modifications (e.g. myristolation,
glycosylation, truncation. lapidation and tyrosine, serine or threonine phosphorylation) as may be
needed to 25confer optimal biological activity on recombinant expression products. Such cell culture
systems in which the anti-PRL antibody polypeptides, variants, homologues, fragments and derivatives
disclosed here are expressed may be used in assay, systems to identify candidate substances which
interfere with or enhance the functions of the polypeptides in the cell. POLVNUCLEOTIDE

SEQUENCES, J0The (ARl avlans enaelonakasibadk:seeences o bumantsediantbody

sequences may comprise polynucleotides. These may comprise DNA or RNA, 50 They may be
single-strandareisio oSt mRdhahisy isplalrrss BRrpdRsRt Lt aad e sHBEE ERAIn them
synthetic or pgRlifiegrnuclepiidas Aaurbeteldifferaninimes.aimedifrativmiprRiconirieatides are
known in the art. These include methylphosphonate and Ph.osiph%r,og[hioate bacytt?lqr%eesﬁeaddioi‘on of
acridine or pSiSiSd EHAH e aP e ﬁﬂ%?@%@ﬁ’ﬂ@%@ﬁﬁe\’rﬁ%@%u TR S oS8 BT the present
documetit, itiilzdedeTuadarstdac:thattheypolyructesticdsce seribeddiergimarray bel modified by any
method available.| B%%%lm?‘éﬂmmS%@%%ﬁ%%%@sgpﬂ& in Qe b0 RRRANES Hagnin Vivo

Nt L
activity or life spé’ﬁ%&ﬁ?’cﬁﬁ% eotides. Where t ynucleotidc is double-stranded, both strands of
the duplex, elttrepa.CrsdiiaRiany bl iepedhimision oHIe Mideriisassaatisyme MBtHEdesnd
compositionsdgsirhad hsiseMhere thenalyauelrotideis singlaistiandad:. itisitechenunderstood that

the complementar seguencel_qf_t_mﬁt oly ucé ide is also included. Variants. Derivatives and
Homologues! A é‘r(f’r?sg‘?}%fﬂgﬁt'}f bsfpf?éf(gjﬂ ?% derivative- in relation to a nucleotide sequence

15de_sclit9ed in thi_s_Ed@cumenbh@ﬁﬂmd&:ahy isuﬁsgtﬁﬁtwﬁldm&/ﬁﬁéﬂﬁgﬁﬁ cftcrawdifivatiomof; r-_e\dﬂacement of,
deletion of Of.AARIIAROMRISACLMRERLANE RolidRS Ho O fadeaBiiencenths (aevlingsseduence

may be capa encoding a polypeptide which has PRI, binding activity as described elsewhere in
this documentliadiirtsatediapetéRivitharddftletieas htsprsalieritiycraeho Aoy iseass such as at

70least 5% idgmtity. atiieast-0Wrdsntilaalieast, 1pdbidemitunaiivastaQVnidentitysal demst 25%
identity, at least 30% identity, at least 35% identi least 40% identity, at least 45% identity, at least
50% identity &SP EROA RS8P féé’é%‘e’d%“%%ﬁrig?ﬁ%?ﬁfe%ﬁ%é% | 'é%%ﬁ&”% He5st b5 identity, at
least 75% idetiity;.atf tehst:B80% dcontityratiealt. 35%.itentily cabis@st 809G :identity] BRat leagt 95%
identity to a rﬁl&v

g’%r?’t%ﬁ!%%gg&&miaﬁy the same or similar in non-cancer cells in the course of or
following freatment.
POLYPEPTIDE SEQUENCES
It will be understood that polypeptide sequences disclosed here are not limited to the
20  particular sequences set forth in this document, but also include homologous sequenc-es-
obtained from any source, for example related cellular homologues, homologues from other
specics and variants or derivatives thereof, provided that they have at least one of the
biological activities of an anti-PRL antibody, as the case may be.
This disclosure therefore encompasses variants, homologues or derivatives of the
25 amino acid seguences set forth in this document. as well as variants. homologues or
derivatives of the amine acid sequences encoded by the nucleotide sequences disclosed here.

Such sequences are generally referred 1o as a “anti-PRL antibody™ sequence.

Bivlogical Activities

in some embodiments, the sequences comprise at least one biological activity of an
36 anti-PRL antibody, as the case may be.

The biclogical zctivity may comprise an immunological activity. The anti-PRL

antibody may comprise an identical or simitar immunological activity as compared to



75There may be at least 95% identity, such as at least 96% identity, such as at least 97% identity,
such as at least 98% identity. such as at least 99% identity. Nucleotide homology comparisons may be
conducted as described above. A sequence comparison program such as the GCG Wisconsin Bestfit
program described above may be used for this purpose. The default scoring matrix has a match value
of 10 for each identical nucleotide and -9 for each mismatch. 30The default gap creation penalty is-SO
and the default gap extension penalty is -3 for each nucleotide. 51 Hybridisation We further
describe nucleotide sequences that are capable of hybridising selectively to any of the sequences
presented herein, such.as.269 and 318 variable region,.antibody a %h_ ised antibody or any
variant, fragr‘r%reurﬂ bogly ggﬁ.\% e fﬁ%??%‘f”t]é‘{ﬁ‘é‘“ éibem\rgffésr%’gﬁ'tfg% S%nhy?/%? ﬁ% 10%%35\{; Vug%ég}%)%
sequences mbydapagiiipagtthsamtciédtisdid tehotiuse ehiresifit leasrPOr3pRAE: O BPMHEIEOtIdes in
length. The-termg, tyRridisation, aapsedineraipshallinglude -the process by which a strand of

nucleic acid joins with a complementary strand through base pairing- as well as the process of
amplification as carfistPEUeHFHGI Ry FER R eSS MBS M OB R LERL ABEY Eapable of
selectively hyhsidisiiagditheinucle efilers eguenCcescpreseRtie drhietein may tdtheircomplement, will be
generaly al least (0%, Sch,as aleast S0.01 908 and s 2 AL leAstsens ar 98y igmologous to
the correspoﬁglng nucﬁeo rde sequ’ence"s presente ' fierein over a region o atleast ,psuch as at least
25 or 30, for ihetaricéhatiadi40180bod:1 80 0r ndoreicontiguaioriied desnibRhelibrar fselectively

hybridisttble-Emggﬁtg}g@tbm&@@ym%ﬁggused as a probe is used under conditions where a target
polynucleotide is found to hybridize to the probe at a level significantly above background, The
background hybridi{éﬁaﬁihﬁyéi}d@eéw%ﬁ‘ﬁﬁéé“éf%{h%?%%%@&B&%&ﬂ’é&%F&%ﬁé&ﬂfﬂ%ﬁé’{ in the
cDNA orgengmigdaNidipranabaing sereeneslc | mthisteMROtahitekgroundin plies adeyel of signal
generated by inferactign petw the pro nd a 20 naon-specific DNA member,of the library which is
less than 10 %’l‘é‘ f%u%ﬁ f&:ﬁgéq&%hsfﬁ%%b%%ésfﬁa%ﬁ%g% %eéjbtfe%m ﬁgﬁg%t%&n’%bgggjrered with the
target DNA. Thedrtimityootimdgractioprredie e mneasradi Hotvexamphe; BySradicpreiiviy the probe.

e.g. with '2P.,,, . Hybridigation.condiiops.arg.based on the melting temperature (Tm) of the nucleic
acid binding complex, as taught in Berger and Kimmel (1987, Guide_to Molecular Clonin

75Techniques, MethBH&HH EnZR 8185 It NaernfcPibss’ SarBRyb TRy EHdtonfer a
defined {'stringaaaydrad explaings: belowour nuiMaximuanistbdngeney:ypically weoursat aljout Tm-5T (5C
below the Tm of the probe): high stringency at.about 5C. to 10C below Tm, intermegdiate stringency at
ahout 106 10 ST TR S SR A et SO To DCeBu A i B
30understooddetivesierofrskihydie srtsagaximemmstingency ybridisduorscambé:eised to identify or

detect identiog polynugleptide seruences-whilsan intermediale tonilow sHingrrcy bybpdisation can
be used to identify or detect similar or related polynucleotide sequences. )
to a similar control animal that has not been so treated. The Examples describe such an assay '

20 in detail.
The anti-PRL. antibody may have tumour iwhibition or metastasis inhibition acuvity
that is the same as, reduced from, or elevated from, the cognate antibody. For example, the
anti-PRL antibody may be at least 10%, such as 20%., such as 30%. 40% 50%, 60%, 70%,

80%. 50% or more, effective compared to the cognate antibody, e.g., 269, 223 or 318 or their

3
S

humanised counterparts, as the case may be. By this we mean that, say, if the cognate
antibody is capable of reducing tumour number by 90% (see the Examples), the ant-PRL
antibody may be capable of reducing tumour number by 90%, 85%, 80%, 75%, 70%. 65%.
60%, 55% 505, 45%. 40%, 35%. 30%, etc, as compared fo an untreated animal,

Other assays that detect antibody events can also be used, instead of, or in addition 1o,

30 the assays described.



52 We disclose nucleotide sequences that can hybridise to a nucleic acid, or a fragment,
homologue, variant or derivative thereof, under stringent conditions (e.g. 65C and 0.1 xSSC (| xSSC -
(.15 M NaClI" 0.015 M NalCitrate pH 7.0)). Where a polynueleoticie is double-stranded, both strands of
the duplex, either individually 5or in combination, are encompassed by the present disclosure. Where
the poly-nucleotide is single-stranded, it is to be understood that the complementary sequence of that
polynucleotide is also disclosed and encompassed ,. Polynueleotides which are not 100%
homologous to the sequences disclosed here hut fad[Fwithin the disclosure can be obtained in a
number of ways. O}’t})%,y jants of the sequences 10described herein may be obtained for example by
probing DNA libraries made from a range of indjviduals, for example individuals from different
populations. In addﬁ’@ﬁ,”%‘tﬁgﬁ'\ﬁ‘i‘abﬁ%@rﬁ?%wgéﬁﬂﬂ%{?sﬁgrﬂﬁfBﬁ%%@”boa{?ﬁgﬂfasﬁﬁuggﬁfﬁar homologues
found in margppalianieslsde Gurad, Mmotiseoxine:angaphimatéatpiis)jmaybdaobtainkgwnd such
homologues and fragments hereot n dencral vl he canapleiefsolastivalyhridisng o the
sequences sfiown'in fie sgquencewl ISting herein. Such sequences may Be obtained by probing
cDNA libFariéschdaibdso rmad periomid ENA dibraitid8 fromitsthie Framnibsiseiesinalidiprobing such
libraries with prohes comprising.al & Paref the dispiaagd spaurareswngar conditions of medium to
high stringency. The polynucleotides described here may be used to produce a primer. e.g. a PCR
primer, a primer for R areHRatoE BRERITEA e RSO RORBYE é‘?&’:“?ﬁ‘b‘fe‘l’l‘é?b“ﬂ}ﬂ%%“géi’/éaa iNg label by
70conventiongk ueans:usig ragdioagtive-onhan-raginaatite fabeisyorthedeolymicedtides may he
cloned into vectors. S primers, probes and other fra il.be at t at least 20.
for example %afé§§tﬁié;g%%ﬁlﬂﬁ§na§é%ozf'? &S ?ﬁifger?é% f)‘gef%% g%q\gﬁsbd %‘ﬁ%ﬁ%%ﬁ%% I~t!h@é?term
polynuclémidesimsagsiedvhie reitidvrag mérmepiisstaudess aersople2oeha00 50 $e3BeRticleotides in
length. %QBA}? yeleatides, sughas & BNARANMCestidas R4 Lrabes Makbepiaduce

recombinantly. synthetically, or by any means available to those of skill.in th?(? grt. Th.eyima also be
cloned by staﬁ‘fﬂﬁ?d“ié%ﬁﬁﬁﬂ%%?‘ﬂﬁ‘é’e‘ﬁé?é‘??ﬁr}r’h@& %flﬁﬁe%ré&%%c? wgﬁ’ﬁt %t‘ié%ﬁﬁsf’?ﬁ\}olving a
step wise mandfactuseoef thecdesitednusisisacid seguenteronenaiciestitie at.a fiie oTechniques

for Soaccomplfing (s using aylgmaled echmiaves arsieadavalebla 0 g ahepaLonoer

yéherally be produced Using recombinant means, for example'using PCR
(polymerase sirhimgehctiohslomndsteshrigudesd hisewils iomanisking Bseof priNers (e.g. of
about 15 to 30 nycleqtides) flanking aegionRfithe, saamensawhighit js-Ra desimaehto clone, bringing
the primers into contact with ITANA or cDNA obtained from an L

homology may be expressed in terms of sequence identity. The sequence identity may be

determined relative to the entirety of the length the relevant sequence, i.e., over the entire

length or full length sequence of the relevant gene, for example.

20 Homology comparisons can be conducted by eye. or more usually, with the aid of
readily available sequence comparison programs. These commercially available computer
programs can caleulate % homology between two or more sequences.
% homology mav be calculated over contigunous sequences, 1.¢. 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

it
L

“ungapped” alignment, Typicaily, such ungapped alignments are performed only over &
relatively short number of residues (for example less than 50 contiguous amino acids).
Although this is a very simple and consistent method, it fails to take into consideration
that, for example, in an otherwise identical pair of sequences, one insertion or deletion will cause
30 the following amino acid residues to be put out of alignment, thus potentially resulting in a large
reduction i % homology when a global alignment is performed. Consequently, most sequence

comparison methods are designed to produce optimal alignments that take into consideration



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 tte reaction
mixture on an agarose gel) and recovering the amplified DNA. The primers may be 5designed to
contain suitable restriction enzyme recognition sites so that the amplified DNA can be cloned into a
suitable cloning vector. PRL POLYPEPTIDES AND NUCLEIC ACIDS PRL-1 and PRL-3
polypeptide homologues, variants, derivatives and fgggments may be defined similarly, as set out in
the previous paragraphs. 10Where the context permits. a reference to PRL-1 polypeptide should he
taken to inclydeeferenas ioaRRLidnpalnaptide:homaagueaniant) tedvaiyeordragment.
Similarly, a reference to PRL-3 polypeptide should be taken to include reference to a PRLpolypeptide
homologut., FEi1iEse BReiivetive SRR IR TR R & e RO Permits. & ret rence to PRL-1.
nucleic acid shouldiievdatakes:todrcludplesieatings tesaP Rip banaltleic sk hern dlotrie UvdRant,
derivative or fra “%S;o%%n%i%!%{,'}‘w %J%E%(@E&S&%&%é% BREnscROMRRPLdE Shouekhe iakamda inalude

reference to a nucleic acid homologue, variant, derivative or fragment. ANTI-PRL ANTIBODY
PRODUE TIGNFhesanti PREbntitsS ey eahi e el s By ResarisiRsh RN Sh SIEESSr Hihthetic
20peptide chemisal meileds thakatswelhinawnigsthasenelapdinary skil fivilie arid that (Bygvay of
example, the anti-PRI. antibody may be synthesized kytecrxgique%ixg?l lénowgrlmjgg tl;l} ﬂgggq@e
exemplified W’“’@‘é’fﬁyﬁ'ﬁ?&‘s‘?ﬁgﬁﬂﬁ%ﬂﬁﬁ Skt A CAFAR IO ACh E. Aihertonand R G
Sheppard, IRk Rfgss, DifordEnglandnnBiryilasty snuitipledragrreriticbanroresginenesizetcaiiieh are
subsequently, ligked tegeihen o 10T RS (@amEntt, ThrshERsHIREHC AeRide fgmenis.can also

be made with amino acid substitutions at specific locations In order to test for activity in vivo and in

vivo. 10 The hntimiRiehitibeayr chin dréasiredesiveg s ssetamerrirproserafies [MCRSNe purity

checked with 5{P1.C aRd miass.spraiepheiomeiv Methedsef BeptidesyathesisckRl Gepurification
and mass spectrophotometry are commaonly known tcf,jy;;ose §ki|le _H}fthes&%g( shgg&rhe anti-PRL
antibody may 2Rt BRPEEBAEL S FTHINSEIR TRHS YT vid® 8SABRISHS In'a transformed host cell into
which has been incospaated shexRNArsequenckg déscripedidrocguirts thrasiveabtiéasequences) or

allelic variations ihe15oh ANt Whichis.hruser R dFRraROieR ARKILeRI SR phRancer related
15 carrving out such an alignment is the GCG Wisconsin Bestiit package {University of Wisconsin,
U.S A Devereux ef al.. 1984, Nucleic Acids Research 12:387). Examples of other software
than can perform seguence comparisons include, but are not limited to, the BLAST package
(see Ausubel ef al., 1999 ibid - Chapter 18), FASTA (Atschul ef al.. 1994, I Mol. Biol, 4053-
410) and the GENEWORKS suite of comparison tools. Both BLAST and FASTA are
20 available for offline and online searching (see Ausubel ef al., 1999 ibid, pages 7-58 10 7-64).
The GCG Bestfit program may be used.
Although the final % homoelogy 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

|
h

on chemical similarity or evolutionary distance. An example of such 2 matrix commonly used
is the BLOSUMS62 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 pubhc default values
for the GCG package, or in the case of other software, the default matrix, such as
30 BLOSUMGZ, may be used.

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

sequence comparison and generates a numerical result



The term -vector" includes expression vectors and transformation vectors. The term "expression
vector- means a construct capable of in vivo or in vitro expression. The term 5-transformation vector-
means a construct capable of being transferred from one species to another. Vectors which may
be used for expression include recombinant viral vectors, in particular recombinant retroviral vectors
(RRV) such as lentiviral vectors, adenoviral vectors including a combination of retroviral vectors 10The
term 'recombinant rctroviral vector (RRV) refers to a vector with sufficient retroviral genetic information
to allow packaging of an RNA genome, in the presence of packaging components, into a viral particle
capable of infectingp%r%gggec; C Béml;%g?n of the target cell includes reverse transcription and
integration into the target'ce’l? genorne. The RRV carries non-viral coding sequences which are to he
delivered by the vedfsr 5 Hhe eigEt eéﬁfkﬁﬁ"ﬁ‘.‘ﬁ\/‘E’M@I@%Wﬂ%ﬁ%’ﬂ&ga’f%‘ﬁﬁ@éﬁon to produce
infectious retgeyiral-participsiudth i thetinaldargat cataldswdl iy shEiRRM it kepafumetionial gag pot
and/or env gene and/or other. genes essential. for replication. Vectogs which mas include
recombinant ‘E)%?(‘Wf?&%é@éﬁ%%u‘%ﬁeg%i%vwgﬁ% QIS ff}gln%%r%gﬁo%ﬁn%&vﬁ?c?ﬁ?ﬁ%ﬁs such as
NYVAC. ananyipoxaiit ssuAY daorretdie swiotandplic dtingpwisalcvsisiorsshstermediicH ®94A¥Se described
20for examplg, i WREAHOR |6 the saRHHRES MBLRPIRAOINEBIAY farRommalnakgRnaiexpression

and for the use as recombinant live vaccines in a dual inmunotherapeutie approach. The principal
rationale for ghHTE ReermrEdiPasEuGLEH HE e dBE; e KRiilRITGOh R EANES Vector based
vaccine candidaias .stemsfam theitabiitpdaalicis celhmedidieddmmuvie resgensésd The viral
25vectors, as outlined above. are capable of being employed as delivery vehicles and as vector based
vaccine canditiiEE Bee i DFtRBSfmunogenicity or their constitutive proteins, which act as
adjuvants to enhandeitirerindesime re Sponsecthcd rendednghawisidetiteguitreATEBTMANETESE (NO1)
such as a nugleotile sequence eneeding; aaRiERL ABURAIYMAIERMUARIRNIEsBOTNRROX Virus

vaccination strategies have usedrecombinant techniques to introduce NOIs jnto the genome of the
pox virus. If tHens@iismedifratensarasid iW%h@‘i‘)ﬁ%‘F‘HﬁmbWiﬁgﬁ%aﬁBﬁ’%égéh?igﬁ%?”t“ﬁe life cycle of
the virus, it is passiledorHhrwnemnprodusat resanbipani-pex viras addjifectidis, that is to say, to
infect foreign cells and thus tg express 55.the integrated NO1, The rec nant irus prepared in
this way can BEHEEE48 W@@%Scﬁ%zet?gefgﬁ?{elegrgcp%gﬁ giiécgﬁ%éﬁetpégg%lgﬁ%? ga' hgo?lt%)%ggic and infectious
disease 1@nd/encatter Gteenxeduiiemenissfbriposonsatveotdrdelivaie sy senieivellide good
Simmunogenieity and safely, MYA s ieRlicRuond meal sl yRAceiniialiain withaeadssafety record.
In most cell types and normal human tissue. MVA does not replicate. Limited replication of MVA is
observed in afEnnFgRiaH@EREER- types such as BHK_21 cells. Carroll et al (1997 Vaccinel5 :
387-394) have showpthat {hereconbinent MMAdsieqiraliyas goothasseaoventianal setanbinant

vaccinia vectors at generating a protective CINDT cell response 10and is an efficaciousaliernative to
the more co%ﬂfﬁﬁ?@&%ﬁﬁ%’ff@ﬁ S%ﬁ%‘%{{e}ﬁ Va %%lfgt%ﬂg‘ foexaiplC dECordiig

20 below. Amino acids in the same block in the second column such as those in the same line in

the third column may be substituted for each other:

ALIPHATIC Non-polar GAP
FLV
Polar - uncharged CSTM™
NQ
Polar - charged DE

KR
AROMATIC HFWY

Fragmenty
Polypeptides disclosed here and useful as markers also include fragments of the above

mentioned full length polypeptides and variants thereof, including fragments of the sequences

25 set out in the sequence listings.



virus. The vaccinia virus strains derived from MVA, or independently developed strains having the
features of MVA which make MVA patrticularly suitable for use in a vaccine, are also suitable for use as
a delivery vehicle. The nucleotide sequence of interest, and of which expression is desired, may
operably 15linked to a transcription unit. The term -transcription unit- as described herein are regions
of nucleic acid containing coding sequences and the signals for achieving expression of those coding
sequences independently of any other coding sequggces. Thus, each transcription unit generally
comprises at least a promoter, an optional enhancer and a polyadenylation The term -promoter- is

used in the ”Orma'l%qi?é&a@éé@%h&%&u& aRLRNA Bel¥mErARg RindingRQsiun] b Reameotgumay
e

contain an enhancer €lement, The term "enhancer- includes a DNA sequence Wf}iCﬁl binds to other
protein comBHEeHE BPHRSRTARS dHRABFTIATHAY GARRHRD R CAH PR T8 IR AR H e IHATRHEATSs
transcription Qingeted by.iiR pesosiated pomajatentheiterpicatilcinslude stdesSuitable siganism. The
cell may comprise a am%ﬁtq n (éegﬂsuﬂ}{}asi_ %Q!%mapﬁggllia%SThe term "transformed cell- means a
cell having a*HOdHEAGEnEtic Strictird ForExampla. as ‘described here. a cell has a modified genetic
structuréswhen a vécippauich fisamnexptéssion-VBttontias bpeteintsdsdetciate HecerTiE term

“organism- inglydes any sulable oraapisEy, Theoolganisn) SRy caBRiss-asmaniaksyeh as a human.
Here the term -transgéenic organism- means an organism comprising a modifigg%%coggggfe%tic structure.

For example i ntedsrg spiierry #H AyoRuvERmB Ae M GRS RR 4P4 TdBie ' expression
vector has begnipiraducreintodhes iganisies: BN BORY: EXPRESIION acid riidufarther describe
a method comprisigg transfomiinqéa,host ce!l WJE’] a or the nucleotide sequences described in this

document, sUERSEIIBGSFSE S Alet

PV abTe regions, antibody sequences or humanized antibody
sequenteés. 5We alsatpiividerdbmigthotiiconiprisng s iitornegaeransformey Hesrddikwhishtell has
been ”ansfoEﬁ%qSQ With.a,onithe, sehheglgetide REAMBNGRS whdercendilionsis ikabladaithe

expression of the anti-PRL antibody encoded by said nucleotide sequences, We further provide a
method com{sebirigusa Mg 2R SONRTERPRBE: Sl diiehddRip R HEEHS r IHsPORREE T S r the
such nucleotige searence g preandiignsatitrhleadanthadiaespression ofthe ditbRRes aftibody

oncoded by s et seatrece A erovna e RO (ombe
or functignal and/or transcriptional activation domains) and f-galactosidase. It may also be convenient to

include a proteolytic cleavage site between the fusion proteimn pariner and the protein sequence

of interest 1o allow removal of fusion protein sequences. The fusion protein may be such that

it will not hinder the fum:tif:}n of the protein of interest sequence. Proteins may also be

obtained by purification of cell extracts from animal cells.

20 The anti-PRL antibody polypeptides, variants. homologues, fragments and derivatives
disclosed here may be in @ 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 anti-PRL antibody
variant, homologue, fragment or derivative may also be in a substantially purified form, m

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

bl
LW ]

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

The anti-PRL antibody polypeptides, variants, homologues, fragments and derivatives
disclosed here may be labetled with a revealing label. The revealing label may be any suitable
tabel which allows the polypeptide , etc to be detected. Suitable labels include radioisotopes, ¢.2.

30 'L enzymes, antibodies, polynucieotides and Hinkers such as biotin. Labelled polypeptides may
be used in diagnostic procedures such as immuneassays to determine the amount of a

polypeptide in 2 sample. Polypeptides or labelied polypeptides may also be used in serofogical or



equivalents thereof, may be used to generate recombinant DNA molecules that direct the expression
thereof in appropriate host cells. ISBy way of example, anti-PRL, antibody may be produced in
recombinant E. coli, yeast or mammalian expression systems. and purified with column
chromatography. In certain circumstances there are advantages of using antibody fragments,
rather than whole antibodies. The smaller size of the fragments allows for rapid clearance, and may
lead to improve tumour to non-tumour ratios. Fab, Fy, ScEv antibody fragments can all be
20expressed in and secreted from E. coli, thus allowing the production of large amounts of the such
fragments. .. TG RUFIGAIAR seausneas sRearing: hiARLERlL AT PRy JRybeAperanly linked to
a promoter sequence capable of difecting expression of the anti-PRL antibody encoding nucleotide
sequences irtBYRaMdHBatCEIngTHEMIA SEMR® hto the host cell, the transformed 25host cell may be
cultured under suitahle coneitions bl sulficsndevelsafsthr abihRRL aiketyataiachigved after

which the cells may be lysed.and the antj-PEI antibody js isolated, _Host cells transformed with the
anti-PHI, antisdge Egﬁiﬁ’ﬁi%’%?go'ﬁ%%%%&ﬁeﬁ% “HA 6%%@&8}63%5’&%% |i%‘ﬁ§’us%f%ébqll§ for the
expressién andirecovengoftal antisRiRL. Snfibeih/i80irdm:celtrebiiised phhegproteimproduced by a

recombinant cell May; 8ﬁ%%%eaij%giﬁ&m%t&%ﬁgmﬁﬁﬂ%iéll(%%%"%L%QX:Q%B&%!H%%&%%&Pence

and/or the vector tised. As will be understood by those of skill in the art, expression vectors containing
the 57 ﬂﬁtﬁM?ﬁhﬁ@bﬁ%ﬂ@%@ﬂﬁfé*ﬁm@%@i&@%@qﬂ@ﬁﬁ@%%&ﬁ*ﬁéﬁ&‘?@ﬁé@%ﬁ%b‘haI
sequences V\iﬁ;gl?,tgkﬁg@; Saationieithe apt-RRanibedy.8pseing nucleotide sequences through a
particular prokaryotic or eukaryotic_cell memgr ne. O,th%r recog‘}ebin?nt corgtructions may join the

anti-PRL antibody eREBUHE REINSHifeS EEGRANEE 1S AR RO ANE W fTERE e HEBRRG S polypeptide
domain Whichwilldiagilitate putific atiomafisolubigiprotemns: tkroll Dietdt9IgpbNRiCetoBiol 12:441- 5

3...see also {1e glaeuasioNL RO A NES QIR CONIAINIDELSIOT AR ons v AN RRbAntibodly

may also he expresse asa recombinant protein with” one or more ad polypeptide domains
added to faciftaraiprordipgputiiedtienl S chpoidficatb 16rsemtana g Bohsams elae! &t are not

limited to, metahehelating:-Raptidespughasbistidiprs tryptophan modules that allow purification on
immobilized metals_(Porath 1 (1992) Protein Expr Purif 3-26328 |). rot%n A doméi s that allow

purification on immdBfiZEY iHhATNSEIBHAP A thE BRI ATRALEEH TRETTREY SIERY S affinity
purificatién systeme«d eraunexbCargl Seattier W) vihedhclusionsefiantleavablettinkse s€guénce such
as Factor 15XA or ente QKip%s, (mitrogen, . San Diego, (A e e purification, ain and the
anti-PRL antibod: s’fjiic,néz&é‘fﬁﬁoi’fgm ri?a#e%?%ﬁba%ﬁeogfg de%’@e“%%%’e@ﬁé&eg % éﬁ%r??gg%gggibed here
may be engirésrse firorden e aitercattdeamtfiRed aativeaydsnavding sEgtwsedsor @i ety of

reasons, inclyging: bt Aatlimited ioalerations:whish rapdifythe Flepiags REACeSHRGAN/ G expression
of the gene product. For 10example, mutations may be introduce wusing techniques which are well

known in the BftE!§Y LirdyraRtes MEGE AESRR M TR SRR A SREE Y5 RREY {§R osylation

patterngor tasehangeheadprepiefareneapionally 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 expecied
to provide for such post-translational modifications (c.g. myristolation, glycosylation,
truncation. lapidation and tvrosing, serine or theeonine phesphorylation) as may be needed to

25 confer optimal biological activity on recombinant expression products. Such cell culture
systems in which the anti-PRL antibody polypeptides, variants, homologues, fragments and
derivatives disclosed here are expressed may be used in assay systems 1o identify candidate

substances which interfere with or enhance the functions of the polypeptides m the cell.

POLYNUCLEOTIDE SEQUENCES

30 The variable regions. monocional antibody sequences and humanised antibody

seguences may comprise polynucleotides. These may comprise DINA or RNA,



In another embodiment, a or the natural, modified or recombinant anti-PRL antibody encoding
nucleotide sequences may be ligated to a heterologous sequence to encode a fusion 25protein. By
way of example, fusion proteins comprising the anti-PRL antibody or an enzymatically active fragment
or derivative thereof linked to an affinity tag such as glutathione-S-transfenise (GST), biotin. 1-is6,
ac-myc tag (see Emrich etal 1993 BiocemBiophys Res Commun 197(1): 21220), hemagalutinin (HA)
(as described in Wilson et al (1984 Cell 37 767) or a FLAG epitope (Ford eta’' 199! Protein Expr Purif
Apr, 2 (2):95- 30107). May be produced The fu¥td recombinant protein may comprise an
antigenic coprotein.such as UST, beta-galactosidase or the lipoprotein D from Haemo ?il is influenzue
which are relativelyﬁél%én %%r%'pé%és,%vﬁ%gig%Osrtﬁﬂlﬁgl%s—gt%laﬁ efjam |"[%tren %‘"roa S(EZ[’H}? Hgﬁ peﬁﬁ i%%tion thereof.
58 Alternativelyicthediade dvshintehemaytbetinpriserdi Gat e protlsin Aushnbe bbdifferserbimeafBumin (BSA)
or keyhole limpe{hagmacymait(Stnlled0-ceHAM GmROJIMeRis, NG.MAHaNAMERAREEH comprise a

hcxa-histidine peptide, as provided in the pQE vector (Qiagen Inc) and described in Gentz et al (1989
PNAS 86: 8Phgphyrashients hdih prorerilisreyasains sk priveame shris as vl relds d8&ttibed in
Mitchell gt alck993nvgastd Fdbhé3ansh areneasthenuidieshay, affinitbehramategrajahyheA fusion
protein may also he enginegred to.contain a cleav ife located between the pucleotide sequence
encoding the® éﬁ't’i]}fsiﬁit%ﬁ?i &5 A “fﬁ“énhné%gb c%ﬂgl%s?egr{&éﬁrﬁ s%%%%%%%%l%gifﬁgt%ﬁgin%ﬁ RL antibody
may be cleavesitind:purifiey dweyrirdmuthe drdterologous: Meiety! wnanother dmispeiment, an assay for
the 10target B&W@@ﬂ&c@? conducted using the entire, bound fusion protein. Alternatively, the co-
protein may act as an adjuvant in the sense of providing a generalised stimulation of the immune
system. The co-protéhs ik BrAaERELr to ik thavdrdirie Brtangs < teriies 618RE first protein.
Althougtutheipirs@nsr/absensataismarke: geoegxpEession: skgpesiathatthenialeatdeidisequence
for anti-PRI, antib is% Iso pres ntt,.%ts resence acp% eg&rgﬂsgioﬁn_&po{g!}% la% !ct%lfirmed. For example,
if the anti-PRL &nt) g&i/ e*h%%dfh‘é’ RUCIE0 iﬂ!égs%auaennge’ is ihserfed Within a marker gene sequence,
recombinant cetigloom&inisgutheati-BR padntivedydodingoregiodsdmay be identified by the absence of
the marker gene function. Alternatively, a marker gene may be placed in tandem with a anti-PR1,
antibody encoding fdtiestidecsagiiencad{tEr2e#ie control of a single promoter. Expression of
the marker gene in Tesponsetaingduclionddsselastioaiauatlyiindieate scoxprassion efjtiescanti-PRL
antibody.as well. Additignal.methods to quantitate.the expression of.-a _particular molecule include
radiolagéling V gltr)ﬁ/ ﬁ@‘é}g?ﬁ%ﬂgk r%?trh%r%ﬂﬁ Kﬁ%ﬁ%é%gnl 9\}21\[33%822)0& %ﬁﬁ%ﬁ‘gﬁ% E%E%f%néﬁr%SC et al
1993 Anal BiokKeirizng:36 radislaotices (eoramp ificktibdrofrareontrohp srdetecscidieani$igndard curves
onto which t@@qﬁw&r}%@s%@é&mﬁ&@&%&gm@;s@b{;@ wiRianttationekimultiple,samples.aay be
speeded up by running the assay in an ELISA format where the anti-PRI, antibody of interest is
presented in TG AN S ALHRE™: spectrophotometric or calorimetric response gives rapid

quantitation. As indicated above, with respeet to sequence identity, a “homologue™ has such as at
20 least 5% identity, at least 10% identity. at least 15% identity, at least 20% identity, at least
25% identity, at least 30% identity, at least 35% identity, at least 40% identity, at least 45%
identity, at least 50% identity, at least 55% identty. at least 60% identity, at least 65%
identity, at least 70% identity, at least 75% identity, at least BO% identity, at least 85%

identity, at least 90% identity, or at least 95% idenuty to a relevant sequence.

g
Lh

There may be at least 95% identity, such as at least 96% identity, such as at least 97%
identity, such as at least 98% idemity, such as at least 99% identity. Nucleotide homology
comparisons may be conducted as deseribed above. A sequence comparison program such as the
GCG Wisconsin Bestfit program described above may be used for this purpose. The defauit
scoring matrix has a match value of 10 for each identical nucieotide and -9 for each mismatch.
30 The default gap creation penalty is -50 and the default gap extension penalty 15 -3 for each

nucleotide,



30Altered anti-PRL antibody nucleotide sequences which may be made or used include deletions,
insertions or substitutions of different nucleotide residues resulting in a nucleotide sequence that
encodes the same or a functionally equivalent anti-PRL antibody. By way of example, the expressed
anti-PRI, antibody may also have deletions, insertions or substitutions 59 of amino acid residues
which produce a silent change and result in a functionally equivalent anti-PRL antibody. Deliberate
amino acid substitutions may be made on the basis of similarity in polarity, charge. solubility,
hydrophobicity, hydrophilicity. and/or the amphipath'é nature of the residues as long as the binding
affinity of the anti-P, IBI%Q&?{Q}/ is retained. For example, 5negatively charged amino acids include
aspartic acid and g Gtamic acid: positively charged amino acids include lysine and arginine: and amino
acids with unchargd¥eferendeserironsieheddreisnnsrr PRI SHNRD YAt inER slaetiNsiydo
isoleucine, valipgs Ay ciGeRIANINSASHALAGH Sudl Wiarpiner serHing: shrepmiae. Ahenyldaningdand
tyrosine. Gene therapy whereby the anti-PRL antibody encading nucleotide sequences as.10described
here is requl At RS A58 B :gfﬂ?}fcfme%?re}ifémﬁfé? ég?ﬁ?gcgﬁﬁw %@ ﬁ%ﬂf%"?ﬁlgy‘ie
accomplishednby aimahistering eondpeendsdhatbird to ithet antnRRUtdntibodystincoding mucleotide
sequences, QI agio%ﬁ%%igp%asspecigégdim&h! ggtﬂg ami-PRL antibody encoding nucleotide sequence or

its corresponélng transcriﬁﬁj fo ?nocfify the'rate of transcription or translation. ISBy way of

example, the anti-PRE grtibbuyridirebamgnuciebridn serlisnbsls Fesaripsasiereitay? REXiAder the

expression coRtigl Qf BNERPESSSIQR FRURIRN BlIRMERhcUs HALYHRMINOIS KRN aIRMRlekaRd
enhancer. The enhancer and/or promoter may be preferentially active.in a hypoxic or ischaemie or low

glucose envifSHIHETRUIS BheREEdRe AR RPRICAMBEIR EHEET R W& e sequences is preferentially
expressgd in the parienlar-tisseesehinterest-2@susfbadisinthe tavirdamedntofuiantenmousecogkd or mass.
Thus, any significant Biglooieal eftector deleterious effsel ehibe aniRL ARG 8GRAND
nucleotide sequerices on the'in |V|§ual%e|ng”treated may be reéuce or eliminated. The enhancer
element or ofiteh atanieritd Torfetfilid waninanss e G easrspombsL e greslfemttipIeSedfes. The

promoter ang/grgRhancrLNaY aecensiitulivaly sificient onmay bedirsue essLiterperailyorestricted in
their activity. Examples of suitable tissue restricted promoters/enhancers are those which are highly

active in tumBEFCHILISHRY B¢ #thoter/enhancer from a MILCI gene, a CEA aerie or a SD/ antigen
gene. Examples of tamponaliylcestdcteehpiontdie rséenhnancbeaientbiosedwikct mreprebponside to

amaa 30gen e E R B O e e v, Anomner
promoter-enhandersdnbiratiockisautirhrbeshomiogdidvidisise M ossajdrensstediatecearly (MIE)
promoter/enhanGer EORBINALIAR: BPexampte, in the cDNA or genomic DNA library being screened. In
this event, background implies a level of signal géncrated by interaction between the probe and &
20 non-specific DNA member of the library which is less than 10 fold, such as less than 100 fold as
intense as the specific interaction observed with the target DNA. The mtensity of interaction may
be measured, for example, by radiolabelling the probe, e.g. with P,
Hybridisation conditions are based on the melting temperature (Tm) of the nucleic acid
binding compiex, as taught in Berger and Kimmel (1987, Guide to Molecular Cloning
25  Technigues, 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
10°C to 20°C below Tm; and low stringency at about 20°C to 25°C below Tm. As will be
30 understood by those of skill in the art, a maximum stringency hybridisation can be used to
identify or detect identical polynucieotide sequences while an intermediate (or low) stringency

hybridisation can be used to identify or detect similar or related polynucieouide sequences.



The promoters may be tissue specific. That is. they may be capable of driving transcription of a
anti-PRL antibody encoding nucleotide sequences in one tissue while remaining largely "silent' in other
tissue types. The term -tissue specific- means a promoter which is not restricted in activity to a 5 single
tissue type but which nevertheless shows selectivity in that they may he active in one group of tissues
and less active or silent in another group. A desirable characteristic of such promoters is that they
possess a relatively low activity in the absence of agg’vated hypoxiaregulated enhancer elements, even
in the target tissue. One means of achieving this is to use -silencer- elements which suppress the

activity of a selecteg) PRMQIERIBDRIPISRAGE hINAOKiRise o HIRIRITLAYBPKiRsMaanS a condition

under which a particular organ or tissue receives an inadequate supply of gxygen, The level of

expression ofeTBlogys. ARHRRRT dEFNBE RO HTRIES N RUYORH S ShadPie! é8htrol of a
particular promaier may e eduaied ynnantpwaling ghe promoter 15region. For example, different
domains within a promoter region may poss Ss diffgré?r%t%%jente ragul%[lqg activities. iﬁé‘ﬁa&"'-?ﬁf of these
different regions ar& FFicdiR) RysiseY %I’ﬁg?ﬁlg R EonS I RaVingG ditferent Variants of the
promotes witbrspesifisragianscaeletepaithabishd pretiondaniiysis) Wiars tioprdeukinetifate used to

identify, for examble, e STelest [aiog,cRaPI.Ahealing isse-soeeifisiu grlbesmmallest region

conferring hysfjc%qa sensitivity. 20A number of tissue specific promoters, described above, may be

used. In mostlinstariees tbsEPrometérs may he isolated as convenient restriction digestion

fragments suitable fof.cloningan aselestadvasiaAlaspatyelynpsefpatesiagmentsimay et isolated
using the polymerase chain reaction. Cloning of the amplified ments may.he facilitated by
incorporating FEatHEG S SfuE AR S HES F?ﬁe“%’ﬂ?%?f i3 SC%%%EYW%%WE‘&%% The
anti-PRIgantibediesidesstibes heseumay fre wiseghirbepmbinafibwnithastisencisiipositiorss ahd

procedures fot (ne iamen, of i56RSAS: PronAyAL AR e ALERk. ARLGHRs.mAyelso he

used in combination with conventional treatments of diseases such as cancer. For example, a tumor
may be treatetcehdaniarmiopiporirirhgeuimbrarivrarclerdd e EBR s a Svith a anti-PRL

antibody or aantisARLAMRGHHMAYRe sHhseauanthiadminisianachioxihe patieneexterdihe
dormancy of mierometastases and to tabiljge a%%éesidua%grimar tumor. 61 . sea i anti-PRL
antibody canlﬁgeﬁﬁ‘ﬁ\;/é“i’@d’?/\ﬁwiﬁfgrﬁ%gﬂﬁ Al W& a & gAme |

entat the 3ame moment in time and at the
same sita. Altetaativaly, thetartiHeRbsantibedpanddhe thénapebiichllpeiiectivdcdgentmay be
delivered at a different time and ' t.Si iR R L aalibady.apddhe hempeutically
effective ageﬁ%nn%ngif ?\%ﬂéﬁ%ﬁ%ﬁéﬁ%ﬁ%@%ﬁﬁzﬁ é%gg/? vqh?cle for thehprei/evntionn and/or
treatment of campasindntl-PRIAOHRDIhEHE TS HHFCOMRBITRTCH W) foRRISHYBR for the

prevention andior tregimentef.anG0aERAsIS ARKIARCENERT GYIONICAGRIIR SUchiTRrigimdinked to
anti-PRE antibodies _ anti-PRL antibodjes antisera, anti-PRI, ant;go j g \{;%geptor orgigts E%nd

antagonists preUBE PIaBR AL HETRULHBI bRl R A SXptéss %-I or PRI 2 g e

20 conventional means using radioactive or non-radioactive labels, or the polyrucleotides may be
cloned into vectors. Such primers, probes and other fragments will be at least 15, such as at least
20, for exampie at least 25, 30 or 40 nucleotides in length, and are also encompassed by the term
poiyauclentides as used herein. Fragments may be less than 500, 200, 100, 50 or 20nuclectides
n length,

25 Polynucleotides such as a DNA polynucieotides and probes may be produced
recombinantly, syntheticaliy, or by any means available to those of skill in the art. They may also
be cloned by standard techiniques.

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

30 accomplishing this using automated techniques are readily available i the art.

Longer polvnucleatides will generally be produced using recombinant means, for
example using PCR (polymerase chain reaction) cloning technigues. This will involve making a

pair of primers (e.g. of about 15 to 30 nucleotides) flanking a region of the sequence which it is



103. These cells may be found in many locations, including but not limited to, micrometastases and
primary tumours. Anti-PRL antibodies may be used in combination with a pro-drug activating
enzyme in gene therapy. Instead of or as well as being selectively expressed in target tissues, the
antiPRL antibody may be used in combination with another molecule, such as a pro-drug 15 activation
enzyme or enzymes which have no significant effect or no deleterious effect until the individual is
treated with one or more pro-drugs upon which the gnzyme or enzymes act. In the presence of the
pro-drug activation enzyme, active treatment of an individual with the appropriate pro-drug leads to

enhanced reglyelion I TIRHE AU A SRR T HERROUYRUDS RBBMMEITIAN e delivered (0 a
rt ‘

tumour site for the treatment of a 20cancer. In each case, a suitable pro-drug is used in the treatment
of the patierﬁf‘iifiﬁébi’ﬁbﬁ%ﬁ%ﬁﬁffﬁé‘%ﬁrﬁ‘ﬂﬁ%aﬁ%%@E%{%‘Eﬁﬁiﬁfé’ﬁ?&%ﬁg‘f #‘ %%?Sﬁriate pro-drug
i(s aﬁm:Eisl_te%@ﬁhﬁ@ﬁmﬁtj@gwi&uﬁgﬁgge@ggn,gammﬁmemﬁngmﬁdmg@mw brqpﬁéiét@rﬁlms;)hat(e .
with alkaline phosphatase. Senter roc Natl Mad Sei 85; - S-fluoracytosinc (wit
cytosine dedFAEE& NI &2 3$T@ﬁfét%nirfﬁggngﬁf{%g?ﬁﬁ6%%%%%%{%@%?\&%? s
25hydroxyphiesigxydbectammitiefinithe Pemicillin enympridaseltice sitet @l thagbeearbBed Hmbisar

Immunother%1{;{%9@%—%%6&.Sa%rﬁémrggﬁg&m&r_oethyd) aminobenzoyl glutamate (with carboxypeptidase
G2): Cephalosporin nitrogen mustard Carharnates (with beta-lactamase): SR4231(with P450

Reductase); fganginl vttt L5 Wdlymidioaddnase. Borrelli et al 1988 Proc Natl Acad Sci 85:
7572-7576); mustard pro- drugs with nitro reductase (Friedlos el al 301997 J Med Chem 40:
1270-1275) and Cy&iphaapRBArid ey bledoeHar et Y1896 EAREHY RATSEHSI TH0).
Examples ofpra-grug astivation enzyimesiisehdra thymidine. phosphorylase which activates the

S-fluoro-uracil pro-drugs capcetabine and furtulom thymidine kinase fr 6 REs gimplex Virus
which aftivates ganKIEE® G TBCRISINE PASTW ?c‘érg‘(%vg %PyaP T rtclf}gnshogu %L?ce?l{ as

cyclophosphastidee tefadbdtAcdaPRaging bgepidahdroytasine goarhiftisetivhieh semates
5'“uorocytosé?ﬁia@rﬁfﬁﬂ%%g Rypan igipmay: be.uged Qibieisuitblednelacyies iprlude those

that are of therapeutic and/or diagnostic 5application such as, but are not limited to: sequences
encoding cytpiiriEsidnamRRRS; HEIMbREE Y aRYdTaE™ERYineered immunoglobulin-like molecules, a
single chain antibogyy,flsipnpeetains: REYResHENMUReaocstPRIatDRdRalecidesoirimunomodulatory

molecules, anti-sense RNA. a transdo t negative mutant of a target protein, a toxin, a. conditional
toxin, ancantiGef %fﬁ%‘&fﬁ‘éﬁ?ﬁ%&?&%@iﬁ%ﬁ‘g éi?é&mﬁﬂr?g}:?ﬁ?gj ifﬁre%r? %er?g pr%tgins. Ovasoactive
proteins and giefiticesa asttraical tprokdirsrahpeitidzyines! bnthiderivdtivedardpsyice o a PRL-3

nucleic acid homologue, variamt, derivative or fragment.

ANTI-PRL ANTIBODY PRODUCTION
The anti-PRL antibody can be produced by recombinant DNA methods or synthetic
20 peptide chemical methods that are well known to those of ordinary skill in the art.

By way of example, the anti-PRL antibody may be synthesized by techniques well
known in the art, as exemplified by “Solid Phase Peptide Synthesis: A Practical Approach” E.
Atherton and R. C. Sheppard, IRL Press, Oxford England. Similarly, multiple fragments can
be svnthesized which are subsequently linked together to form larger fragments. These

25 synthetic peptide fragments can also be made with amino acid substitutions at specific
tocations in order to test for activity is vifre and in vive.

The anti-PRL antibody can be synthesized in a standard microchemical facility and
purity checked with HPLC and mass spectrophotometry. Methods of peptide synthesis, HPLC
purification and mass spectrophotometry are commoniy known to those skilled in these arts.

30 The anti-PRL antibody may also be expressed under in vitro and in vivo conditions ma

transforrmed host cell into which has been incorporated the DNA sequences described here



(such as with an associated reporter group). When included, such coding sequences may he typically
operatively linked to a suitable promoter, which may be a promoter driving expression of a
ribozyme(s), or a different promoter or promoters, such as in one or more specific cell types. ISThe
molecules may be proteins which are secreted from the cell, Alternatively the molecules are not
secreted and are active within the cell. In either event, the molecules may demonstrate a bystander
effector or a distant bystander effect: that is the prodyction of the expression product in one cell
leading to the killing of additional, related cells, either neighbouring or distant (e.g. metastatic), which
possess a comman PHEBRYREences)IHIRLIE MAkecHIaRieb PSR RiRa Eeal@nl af peophylaxis of
cancer include proteins g)r nucleic acids encoding proteins) which: destroy the target cell (for example
a ribosomal RESHSRIABEAYORIFRTCSLPLTEREHIERGERISERid-type p53); activators of anti-tumour
immune mechanisrg:(sueh-as ©ytekiness eopstiiodatanymatd criesanmdtimmerioglobwliag); inhibitors of
angiogenesig: or which provide enhanced drug sensitivity (such as pro- ivalap enzymes):
indirectly sti%tﬁg"t%s‘%%%f%({: lor"6F ?grdg%%néﬁerﬁf% ﬁg??ﬁg%’%‘é&?ﬁ%&?ﬁgf %(%%ﬂ%%ﬁ%g?}rgamigen to
stimulaté the“immmesistemior cormnen soprecdrstablstdthpios tonaRode SuBstaneeERRi¢h destroys
the target ceJ (for.example a prodrug activating enzyme). Encoded proteins could also destroy
bystander tumour cells (for example with secreted antitumour antibody-ribaosgmal toxin fusion protein),
indirectly stimulate H%WE%W@%E?MF%%BW%é‘é?l@%fdf%%?r‘%\@ EHBRIACE o Stimulate the
immune system;oRraceagilant proleias.casing cahvascUlar ocelusion) aricomsrt wprecursor
substance to a c(g‘(;%(ic substgnce Whifcrétd(}esﬂ'grwgc%gtander tumour cells (eg an enzyme which activates
a prodrug to ZANREBIE GG B85 ' Aitisenise transcripts or ribozymes which interfere with
expresgion of cellulBngreme srformimmott pessistbnssofoRSahipkrdgingtabeita s Rig€Nranscripts in
Burkitts lympQE, & ARAIDS BRFARHTBIRGURIEID ChoMGTRYeloId-ankermiak fraythe delivered to

enhance cancer cell Killing function or metastasis preventi?g function of theﬁ‘j\mi- RL antibodies. The

use of ScomBRAABIS EEPRIFHiolBKLIcdT BISEC IRl ecRE AR BF hyP6Kia eyt

&
oxia regulatable
therapeutic mgleeules saniberfound MaRGHGBAN03AR (W OrAB5 2402 7 ANTIRRRIBARRBODY

CONJUGATES The tarueting of cells expressing PRL:1 or. PRL :3 aptigen.with fhe, ant-BR1-

10antibodiescﬁgé%rfﬁ)gavﬂér‘ég%%ﬁi%g?ggnt(ﬁ:es @\%ﬁg&%ﬁ%fl i Fé‘é“’s t}‘o modulate the g%%vity of cells

expressifg PRLREST iPREa@sble of armrPRiantibodiduce i o in severa
' Riaable of DifferewieaimiriRtiantibpuidece apf e airiHesivaPioidse |

applications i@ﬁwﬁiﬁ\? R %&9@%@&.&?&? linkege ofrantiRRinanipody deieytetoieagets for
targeted Killing of cells that bind the anti-PRI. antibody, 15The anti-PRL antibody described here can
be coupled t'GarrHvREIEE (iFy StaneardcASthoBE I Bmitie dRt ‘15%%38 YERRIRTBf the
anti-PRL antipegdy eeay;sReciseiapiaalk andneneptapieathotabeladvaitininainy tecting desY for.example
radiolabelinu using conventional technigues (tyrosine residues- chlorami iedogen,. .
lactoperoxidd&&Rsive F”é’é%&ve&%é’él%%ﬂi@ﬁfég r{%é‘ié%ﬁ%)*f These {c%é%ﬁ}%gﬁ%ﬁﬁggg%%gﬂﬁﬁl known to
those skilled forthenanicTh&€BLPRIIKGE echnique is chosen on the basis of the functional groups

available on the aming acids including, htratlimiteshin amigensulfdieh saraeub amide, phenol.
and imidazole. Various reagents used to effect these couplings include amon%%oiigmers, lutaraldehyde,

diazotized beieiaaasa S dRRTIAEs Frite BB SRHRBRE SHPARACPRIA Ea'i‘ﬁ)ggi bechemically
coupled to isQiQResyeNMAS] CalHes, 2Bpreleinsscyiotiticageriizicluntésoentontsledutesand other
compounds fgagnadi\ég{zjfgtgteorgx from their ability 1o elicit cell mediated immune responses. The viral
25 vectors. as outlined above, are capable of being employed as delivery vehicles and as vector
based vaccine candidates because of the immunogenicity of their constitutive proteins, which
act as adjuvants to enhance the immune response, thus rendering a nucleotide sequence of
interest (NOT) such as a nucleotide sequence encoding an ani-PRL antibody more
immunogenic.
36 The pox virus vaccination strategies have used recombinant technigues 10 introduce
NOIs inio the genome of the pox virus. If the NOI is integrated at a site in the viral DNA
which is non-essential for the life eycle of the virus, it is possible for the newly produced

recombinant pox virus to be infectious, that is to say to infect foreign cells and thus 10 express



applications. The. efficiency of the coupling reaction is determined using different techniques
appropriate for the specific reaction. For example, radiolabelinu of an PRL-1 or PRL-3 polypeptide with
1211 is accomplished using chloramine T and Nal1251 of high specific activity. The reaction is
terminated with sodium metabisulfite and the mixture is desalted on disposable 30columns. The
labeled antibody is eluted from the column and fractions are collected. Aliquots are removed from each
fraction and radioactivity measured in a gamma cougiter. In this manner, the unreacted Nausl is
separated from the labeled PRL-1 or PRL-3 polypeptide, The 64 peptide fractions with the highest

specific radiqaefiyi AL SIofeh{AESURSRIHAREUTR.SHARSARMSIR9 claoaRly doiiind (0 @ and-PRL
antibody. The use 0f labelled anti-PRL antibodies with short lived is(é{%%%%e%ables vﬁualization

quantitation &AmREs fopHe REPEHHEILRSHURS USHG I RE AN d Fhodem fadiographic or
other membrapeebinding techniques such as positron emission tomography in order to locate tumours
with anti-PRI, antib??_y binding sites, This z%g)l%!icat{on Rrovides important.diagnostic and research tools.

In other embodiments tHESR E’lsﬁifg[hﬁ%%dy mvaiﬁf}’ e C(?i)}ilep ed 0 a scintigraphic radiolabel. a cytotoxic

compourid oimadisigotape, /i stiaynid or isaneetinaes rristizatopiodrad Mt & LB drug, a
compound for. activating the;immune. sYsiaa i ALHes4e: target hedssultig aeniueate to a colon
tumour, or a cell-stimulating c?ﬁrg%%und. Such conjugates h_ave a bm%i%gcﬁﬁ%?g* h'kch cgnsists of
the anti-PRL rapifsdes Candvas 5154 B Srih AR RO HEI BT I Yokinor enzyme.
The antibody.may: alternatively: begrsespiene sroordensimply smblock BE adtivibadf 15gwedRL-1 or

PRI,-3 antigen, particularly by physically interfering with its binding.of anethercompaund. The
binding porti&ﬁ“ﬁﬁ%"ﬁ?@%ﬁ?&%&% b%arﬁco}éﬁi%f’ %ﬁté}réd%\ﬁiia‘ért‘"ietﬂf glg%ga3 peptide or poypegtidg) may be

linked togethesdiy anyfifatiensehvmationtl trays acrossiinkingcp sApHepiies B FASHHYER generally
described in O Suliyan etal (Anal Blachem, 19 3163 7010830 fogr e amirtesiames portion may be

enriched with thiol groups and the other portion reacted with a bifunctional agent capable of reacting
with those thies e Uissiersresahib oM RETRE IO X S GRaMAT e e Ltk 0t ISa8RCEH AGENERA) or
N-succinimidyis3a(Zaspyfidyidithie)propienaiei{&EIM. Amide and thioetherbonds, for example achieved
with mmaleimidobepzoyl-N-hydroxysuccinimide ester, are gene more ﬁ%ﬁ!@ vy tan
disulphide bonds. Aflléer%ﬁﬁ\f} ,eiﬁ%fe@%clﬁ #nlﬁtﬁrgﬁigﬁdc%n‘?ﬁ% gégﬂ)%{ E?/lél)r[ates, su’chdés %ould be the
case forian atitibaly errsowreartibudy ratme et RigTCHOI AR PIHBIPIARYBE ATKEEIVHS the
carbonhydrate, porlion.sing e AINIRg IechnAlomLIn P (A8 95T ibalional-nartien:of the

conjugate may be an enzyme for convening a non-toxic §Oprodrug into a toxic drug. for example the
conjugates of Bl FRENEERIAHIP TSRSy 9E STBAYSheRTRY PesPEr T éaaﬁ%‘g?%%?g [BaG5hawe et af
(Br. 1. Cancef 12885 28mfA0k WL 88/0hk3 &) Orcypnide-releasing:systermadiodr E201L).
The term “promoter” is used in the normal sense of the art, e. g. an RMNA polymerase binding
20 site. The promoter may contain an enhancer element. The term “enhancer” includes a DNA
sequence which binds to other protein components of the transcription initiation complex and
thus facilitates the initiation of transcription directed by its associated promoter. The term
“cell™ includes any suitable organism. The cell may comprise a marmmaban cell, such as a
human cell.
25 The term “transformed cell”™ means a cell having a modified genetic structure. For
example, as described here, a cell has a modified genetic structure when a vector such as an
expression vector has been introduced into the cell. The term “organism™ includes any suitable
organism. The erganism may comprise & mammal such as a human.
Here the term “iransgenic organism™ means art organism comprising a modified
30 genetic structure. For example, the organism may have a modified genetic structure if a vector

such as an expression vector has been introduced into the organism.



65 The functional portion of the anti-PRI, antibody conjugate, when the anti-PRL antibody
conjugate is used for diagnosis. may comprise or consist of a radioactive atom for scintigraphic
studies, for example technetium 99m (99"ic) or iodine-123 (1231), or a spin label for nuclear magnetic
resonance (nmr) imaging (also known as magnetic resonance imaging. mri), such as iodine-123 again,
iodine-3I13, indium-Ill, fluorine-19. carbon-I3. nitrogen-1S, oxygen-17. gadolinium, manganese or iron.
When used in a compound for selective destruction of the tumour, the functional portion of the anti-Pitt
antibody may comprise a highly radioactive atom, SL?éh as iodine-Lit , rhenium-186, rhenium-188,
yttrium-90 orﬁﬁqé%%%, Qmﬁgﬁgs enough energy to destroy 10neighbouring cells, or a cytotoxic
chemical compound such as methotrexate, adriamicin, vinca alkaliods (vincristine, vinblastine,
etoposide), daunorubiciraeciberimiarealplingoagenis: Fhesfadiapal wiheeinhalsaeanbe incorporated

in the a”t"P%hc?QééPQ%Xg%%Qéé‘g 16,10, Known ways, Eor &éﬁrﬂﬁ%@?'}?%ﬂk 8, may,be.plosynthesised or
may be synthesised by chemical'amino acid synthesis using suitablé amino acid precursors involving,
for example, 48flwhirgqiioniyptaberofthydrogerdly absletsesh as 99111Tc, 1231 186Rh, 9"11th and
111In car be attached Ui EU3EINRIESIAYE NG PeRlidE, YRR rANLe placed YR, Hine
residue. The IODOGEN method (Fraker et af (1978) Biochem. Biophys. Res. Commun, 80; 49-57 can
he used to inBEBERRECTTRAM &P om e SETloHAICAT IS 55 NI SBRETRGF SR IECHEEE. CRC Press
1989) descrikes-ather siekibags-imrdelaibody citfaay molherecesgardasthe whole enzyme to be

present n the conugate ft, of corse, fhe catavic portion.must be present, Sogaled abymes”
may be used, where a antiPRI, an |bo&y IS Tai9en to §'compoﬁn ' Involved inthe reaction one wishes
to catalyse usaaliyethearshotive imtdrarediate:statecFhdqesulting: amibo dyrcaptisenifarictiontzs an
enzyme; for tReJeactions de Lhe FRNNIMSMAV-RR PHITEE By RIZG:EXEIMSIR;On A NIy

chromatography, and tested for dual biological activities. The antigen immunoreactivity may be
measured usiFi Sk S mENIHRED ARSI JEIRBR AR rids R ChllthififRobilised antigen and in a
live cell radio-immumneassay- 7. epgyiae assdimay baidsethienédsolucosislasenysingna sustrate
which changes in absorbance when the glucose residues .are hydrolysed, such as oNBG (n-
R S S
spectrophotosmptrisaltytstrag5mampropriaftnisitadlitity of the conjugate may be tested in vitro initially by
incubatipg at 37C !'B?%%{f&ll@{}éﬁg B 578 axahiaion ERGa0alvE15: RIaRilRn kv can be tested in
n

the same 66 way in mice by analysing the serum at various times after injection of the conjugate. In

addition, it is POESHREH SERGTEBER thedRti- R PuHBE PR D SR oRodarERzyme with "11 before
conjugation, and tojdetermingdhe pisdistibutional ihe cenjugate, Mas.antiriRizanthodyrad free
enzyme in an anjmal, for.example a mouse. SAlternatively, the conjugate may he produced as a fusion
compound by LGB DRATBENF e WielaBy TPt L ONR O BHESs HESBRERVA regions
encoding thettvwmporiomsef therconjugateatiter sidfacéat toaohecdn dthyercotssepathted by a region

encoding,a lipker. peptidewhich.deesAg %9&}%&9&%%@% foRRilies,olie SapikgategGonceivably,
two of the fugﬁgg?%lgg}%;t:gns of the compound may overlap wholly or

The nucleotide sequences encoding the anti-PR1, antibody may be operably linked to a
promoter sequence capable of directing expression of the anti-PRL antibody encoding

nucleotide sequences in a suitable host cell. When inserted into the host cell, the ransformed

bt
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host cell may be cultured under suitable conditions until sufficient ieveis of the anti-PRL
antibody are achieved after which the cells may be lvsed and the anti-PRL antibody is
isolated.

Host cells transformed with the anti-PRI. antibody encoding nucleotide sequences may
be cultured under conditions suitable for the expression and recovery of the anti-PRL antibody
30 from cell culture. The protein produced by a recombinant cell may be secreted or may be
contained intracellularly depending on the sequence and/or the vector used. As will be

understood by those of skill in the art, expression vectors containing the



10partly. The DNA is then expressed in a suitable host in known ways, DIAGNOSTIC Kirs We
also disclose diagnostic methods and kits for detection and measurement of PRL-1 or PRL-3 in
biological fluids and tissues, and for localization of PRL-1 or PRL-3 in tissues. The anti-PRL
antibodiess can also be used in a diagnostic method and kit to detect and 15quantify antibodies
capable of binding Pitt-1 or PRL-3. These kits may permit detection PRL-1 or PRL-3 which, in certain
situations. may indicate the spread of micrometastaggs by primary tumours in situ. Patients that have
such circulating anti-PRI,-l1 or PRL-3 antibodies maybe more likely to develop tumours and cancers,
and may be more likel) cu r or perio ission. 20Kits
for measurement of B ALcs DA B s R e possess
high titer andsspéssiersty el Breq sedetire sfabsi snte BBy rribeadkitneripapicirelidp eagedrsitive, and
specific meashrapeRbLaRd JealizationiobPRiak on SRl ddpsniacief Rlasmmaiine, tissues. and in

cell culture media. These assay g{tﬂ? include but are not limited to the following techniques; competitive

25and non-cSSEHEVATagEy ST AHiANHIh A3ERASY BRGRTIR BUCENL P EHEHI-MMHEL Ehce assays.
fluorometfric asgays;csancivich: asBaysiidndounoradiammetliciassayspadf diots, @rajubie linkedsassays
inclucing EL 1R misroliefplales, piary Goated stiips.or. dpslick ot apid monjioring,of urine or
blood, and immunocytochemistry. For each kit the range, sensitivity. precision, rellariolllty, specificity
and reproductBitiyngisesregaytanslestablished, Intraassay 30and interassay variation is established at

20%. 50% and 80%rpeinis-eRithassandard susves.ehdisplacement-onacl iRl 4vith ofdRe example of
an assay kit commongi used in research and igﬁjthe Clléﬁ‘ is a radioimmunoassay (NA) kit. After

Inic,
successful rattFioBARER ZAL RERAESOBH'SE Atshif MRE N AIRRIEHRT B8 AR08 P BESESEIRG the
highest titer issaditethatseverahdilidtions se-tubesdedtainingh delativelyepddstantiamatmtiof-
radioactivity, 10.000, . H.a suitable Sbufft tem, [ b ' er or pre
immune seruﬁ%& H%e%f]épin%%qg t%%%ngﬁ?sp%éfﬁg%%r?cﬁ%gg%t@fng;ﬂt%teﬁ@ﬁ Egtg 4%1 ?gﬁg%%?ﬁgsg protein A is

added and thexpidasibfe2fétfe kb ardrsubatesany durhionipardigradoroonmieiitesd and centrifuged at

approximatel_yn%{%}%%ﬁggiﬂms&@%ﬁ&%ﬂf@@@% theseemnlexes KL @nlisqimaundsiq-the labeled
anti-PRL antibody. The supqrna}ant IS rﬁrgpo,ved by aspiration ang the radloactlwt%(l)an the pellets

counted 10in AYRMRA-CTIMEUThE Ahd L& PORV SRR HER BHEL M5 iSRS R T0 Ed #0895 of the

labeled &hti-PRLcantitodyratief subtrastiGandbie: NOAspeeifia: Hindingiisdurtdemaharattesized. An

immunohistochemistry kit may alse be used for localization of PRL-1 or PRL-3 in tissues and cells.
This immunoﬁ?ﬁ?c%eé%%ﬁs 6?8%?%%5%%%%?&6%%g%%ﬁrﬁ'ti-PRL antibody, 15and possibly blocking

serum and secondaFjeariiseridn dinkerns o e ftadedJesn o heculaimyget ai order to alter a the anti-

PRL antibody encoding sequences for a vartety of reasons, including but not Himited to
alterations which modify the cloning, processing and/or expression of the gene product. For
20 example. mutations may be introduced using technigues which are well known n the art, e.g.,
site~directed mutagenesis 1o insert new restriction sites, to alter glveosylation patterns or {o
change codon preference,
In another embodiment, a or the natural, modified or recombinant ant-PRL antibody

encoding nucleotide sequences may be hgated to a heterologous sequence to encode a fusion

P
(¥ 4]

protein. By way of example, fusion proteins comprising the anti-PRL antibody or an
enzymatically active fragment or derivative thereof linked to an affinity tag such as
clutathione-S-transferase (GST), biotin, His6, ac-mye tag (see Emrich etal 1993
BiocemBiophys Res Commun 1971 21220}, hemagghutinin (HA) (as described in Wilson et
al (1984 Cell 37 767) or a FLAG epitope (Ford etal 1991 Protein Expr Punif Apr; 2 (21:95-
30 107). May be produced

The fused recombinant protein may comprise an antigenic coprotein such as GST,
beta-galaciosidase or the hipoprotein D from Haemophillls influenzae which are relatively

farge co-proteins, which solubilise and facilitaie production and purification thereof.



fluorescein isothiocyanate, or to sonic other reagent used to visualize the primary antiserum,
Immunohistochemistry techniques are well known to those skilled in the art, This
immunohistochemistry kit permits localization of PRL-1 or PRL-3 in tissue sections and cultured cells
using both light and electron microscopy. It is used for both 70research and clinical purposes. For
example, tumours are biopsied or collected and tissue sections cut with a microtomc to examine sites
of PRI,-1 or PRI-3 production. Such information is us ful for diagnostic and possibly therapeutic
purposes in the detection and treatment of cancer. PHARMACEUTICAL COMPOSITIONS The

antt PRI. anthodies 103 be QAR HEAIASROGRLMIA A AIREAIER bovind M AIRARARA Method

of treating cancer relat Isease with an effective amount of a anti-Pitt antibody described here. The

anti-PRL ant{BSdiberdeypeole rovideamesienintdd-ahd s aesemeaydhurms o Sk ssrictein
fragments inpharmaceuticalls acerpiable caMposiiaasiusing foyulaiengngthads) knewn to those of

ordinary skill inthe art. 30The antj- antibody e administered in the form.of a pharmaceutical
composition 9&i58E% BhriAcLT: gﬁ?}ﬁééﬁﬁoﬁ%‘%ngﬁ%i‘ef‘éb’ﬁ]ﬂe%"ﬁ%’ﬂ icaiy e fg‘ctive amount of
anti-PRLs antihpsysibgethenwithiarsuitatidec akeioie Mjtdilkieot 01 880 riers687 1 3- 7T Hami<Pill, antibody
may in partioyla heniadycslinio e cksuiation of aBaleil QrRXANRE yhelna Wected into a
patient via, e.g., a'vein. -ormulations suita le for parenteral administration include aqueous and
non-aqueousEtbia: ilksetionssollageisd PeRasmias e el AcaIf USRI SRES B HEF AWt riostats and
solutes Swhighienderthe farawatisniseirnicaithntieshleassf the-mtendaddacipioni algvagueous
and non-aqueous sterile susgensions which may include sus endirggda%ents and thick%ning agents.1
31 t, an assay for the

he formulatidis RYA\ B AYRs BT PP iR RS L8 P Hit i B S8R B ATETS. Tor BxAmple. sealed ampoules
and vialg} anginayhe stargdbincarfieazé diiedbyophilized)¢dnaitignoteguititerratinethe fddition of the
sterile lquid CaIIE! ey SXATRISAIRY [oRINERIONS, SOdBIENREIPLIM ISR, FHFRRPoraneouS
injection soldlions an suspensmﬁs may be preparedrfrom Sterile powders, granules and tablets of the
kind previoudtyriescritstesh. Tihe se-eonsposiiobs aualse disTstsr&aipy @tﬁﬁ%ﬁ?‘é{ IgtitEss Phese include
hut are not liggitegsto;Qeal, rectal. ophthalmic (including intravitreal or intracameral), nasal, topical
(including buccal and sublingual), intrau ter_ine,ﬁ\fa inal or parenteral indUdi{!th%‘t cutaneous,
15intraperitoneal, iftt SR aP S HPSY ARSI Mg E St SRS AT At ached "ahd epidural)
transdemsial, intrepetitongal- iRfracténidd. iinttacersbroventrisatas, amtragershinal shatrighzginal,
intrauterine, or parenteral (e.9., jntrs Syphtraspinal, I JatR nputes. The
At PRL. antoy T Ola e e ﬁ%é%é%%%%é?%?ﬁ%i%%m Hetie

within a marker gene sequence, recombinant cells containing the anti-PRL antibody coding

regions may be identified by the absence of the marker gene function. Alwernatively. a marker
gene may be placed in tandem with a anti-PRL antibody encoding nucleotide sequence under
20 the control of a single promaoter.
Expression of the marker gene in response (o induction or selection usually indicates
expresston of the anti-PRL antibody as well.
Additional methods to guantitate the expression of a particular molecule include
radiolabeling (Melby PC etal 1993 J Immunol Methods 159:235-44) or biotinylating (Duplaa
25 Cetal 1993 Anal Biochem?229-36) nucleotides, co amplification of a control nucleic acid. and
standard curves onto which the experimental results are interpolated.
Quantitation of multiple samples may be speeded up by running the assay in an ELISA
forrnat where the anti-PRI. antibody of interest is presented in various dilutions and a
spectrophotometric or calorimetric response gives rapid quantitation.
30 Altered ant-PRL antibody nucleotide sequences which may be made or used include
deletions, insertions or substitutions of different nucleotide residues resulting in a nucleotide
sequence that encodes the same or a functionally equivalent anti-PRL antibody. By way of

example, the expressed anti-PRL antibody may alsc have deletions. insertions or substitutions



20form and may be prepared by conventional pharmaceutical techniques. Such techniques include the
step of bringing into association the active ingredient and the pharnlaceutical carrieres) or excipient(s).
In general, the formulations are prepared by uniformly and intimately bringing into association the
active ingredient with liquid carriers or finely divided solid carriers or both, and then, if necessary.
shaping the product. 25In addition, the anti-PRI, antibodies may be incorporated into biodegradable
polymers allowing for sustained release of the compgound, the polymers being implanted in the vicinity
of where drug delivery is desired, for example, at thé site of a tumor or implanted so that the anti-I'RL
antibody is slawly.released systemically. }il) 1l & i 2scribed, for
example, in (?%vrgal iR Cl}grﬁ: %%é?(ﬁ'f#gﬁggg%g g}gﬁl&ﬁ?%lgg%%ﬂs%rﬁ]?ﬂ%%%?}rﬁ%%%ﬁﬁﬂég1%%)/ also be
used to provietei doHtrenEndieINiyesT nrt oMt FhsHBHIS BT AR PPREGAHEdBEAFSUIAERhnuiae to

the site of intgrest,syChas dissrivinta:Amsiasialic yravwdhinriniathevas eulghisupR B dadhat tumor.
69 The anti-PRL antibodies mag be linked.to c()jlthotoxi,c ﬁfnts which are. inf ?ed in a manner
h

designed to MIEXRHIHELASIIBRATS T Bivs At TouatIdRT BB ERARPTECRH TREH nigh ARRRY anti-PRL
antibodiess are:geliveyed:thkalighia eainialidtovessels supplyingthe :taﬁtgemsi_fe*ctby diregtly into the
target. Such S‘%&%@&é&ﬁe’i%ﬁ@%‘:’% edinag n;tgggeﬁgnmgg%g DRYERROSMRHGRUMPS £RYPled to

infusion cannulae. unit dosage formulations are those containing a daily dose or unit,

daily sub-dodey i Weniin sbvehieohethlersdnchispreprinte sricurorcthalsss 2brife daiifistered
ingredient. It shauld he yndgrstood;thatin agditiontoitheingredientsirarticularly mentioned above, the

formulations described here may include other agents conventional in the_dart 10having regard to the
type of formulation PFEEESHY, Whﬁ"‘*?ﬁé“ﬁﬁﬁgﬁﬁgaﬁ%‘gﬁ& TGRS RN DERERSRifered in any
suitableiway dusiuniiy pakentesallyionexanple distravenpustyOF inteaperitorepibysionstanbard: sterile,
non-pyrogenic formulations of diluents. and carriers, for.ex ISotonic sakine. (W ~administered
intravenously “Once the' gﬁ#‘fﬂ%‘ﬁ Eégr{%ﬁlgéﬁ/ngﬁﬁfj ) aﬁtt'énﬁgs %od%%b%%f%%%géﬁgﬁd been
15cleared frovnethiénbloedettaiarieqionete ssarpiraisidiany pieasirakeshaitaipin’ §3; #HebFS-drug is
administered, yisually . Reidoalaleinfused 4osg-Qnshatumely ininaged Maeeded:hesause the
anti-PRL antibody conjugate may be immunogenic, cyclosporin or some other immunosuppressant
can be admirifétsrEdHR BroNAdE %‘ﬂf‘nger period for treatment but usually this will not be necessary.
20The dasage of theantiyPRéxantiltody desetihedcfierd wilk dépendconitlie disease statetloricondition
being treated and other clinical factors such as weight an It the n ok.animal and the
route of admdljﬁﬁfgetfgﬁ%r%olfri & compound. o Bé\{%%e%’deiﬁ I%;gf?rg ?éé%&g% -“Ii?g\t o gﬁr??%lr%?%%l antibody in
the particularrasimat or hormemichodethPRE ditsolycerpbé AdrfimtErea veReERcsgddral times per
day to once a,Jaweekullisde &%ﬁl&%{%@?%@%&U&&%@Q@tﬁ@@g&@wg&@@%»@lﬁwﬂ@maaere have

application for both human and veterinary use. The methods described here Contemfjate single as
well as multipTee aeH et SCaRFarFR HEF SRR SSUISRP St BUBF R ISRBhSY S &bt time. The
timing betweencadainistratiars:ektheanti-RR: tcAntibedy Thnjugataiand @rodrig:B8mniyderoptimised

In a routine way Since tmoUrmRIMal BRsUs fRlSS LSRN IR {588 ences on the individual
being treated may be reduced or eliminated. The enhancer element or other elements
conferring regulated expression may be present in multiple copies.

The promioter and/or enhancer may be constitutively efficient, or may be tissue or

temporally restricted in their activity. Exampies of suitable tissue restricted

[
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promoters/enhancers are those which are highly active in tumour cells such as a
promoter/enhancer from a MUC! gene, a CEA gene ora STV antigen gene. Examples of
temporally restricted promoters/enhancers arc those which are responsive to ischaemia and/or
hypoxia, such as hypoxia response elements or the promoter/enhancer of agrp78 or agrp94

30 gene. The alpha fetoprotein (AFP) promoter is also a tumour-specific promoter, Another
promoter-enhancer combination is & human cytomegalovirus (RCMV) major immediate early

{MIE) promoter/enhancer combination.



following intravenous delivery) are highest after about 4-6 days, whereas at this time the absolute
amount of conjugate bound to the tumour, in terms of percent of injected dose per gram, is lower than
at earlier times. 70 Therefore, the optimum interval between administration of the anti-PRL antibody
conjugate and the pro-drug will be a compromise between peak tumour concentration of enzyme and
the best distribution ratio between tumour and normal tissues. The dosage of the anti-PRL antibody
conjugate will be chosen by the physician accordin%éo the usual criteria. 5At least in the case of
methods employing a targeted enzyme such as 13-glueosidase and intravenous amygdalin as the

toxic pm-drug. 1 /5 daifinses,060 o LMD ALETISRET AR RRUROKRIY shiface area
preferably 1.0-5.0 g/m2 are Iik_elﬁ to be aegropria_te. For oral therapy, three dosesfpﬁr day of 0.05 to

10.0g, prefer&BI§EaReas 044 /51 SR HSRe A BRC OSSR AEN R P RIS AR B I anti-PRI_
antibody conjeigatanyithsimilaglehe shaseniddaeeesding to normal criteria, particularly with reference
to the type, stage aﬂg location of the ggmour and the Weliqggi%}ilthe (R%i&!q& QE*]S %ﬁ@{{% of treatment

will depend in part up%%‘?‘ﬁge ffﬁsﬁi‘dﬁf}eénﬁ extent of {a{}r%{)l%mune reaction to the anti-PRL antibody

conjugaté. DIBERSES: type but whintiRPRitkeitivoties ddseribadingre, ther exarmprs iRt m of
pharmaceutical 1 56qmpesitions maybeuses: it hede AMeNLOI&RI6R" characiektb8RUEROSES Of this

document, the term -cancer” can comprise any one or more of the foIIov;}i%ng: _acu% lymphocytic
leukemia (ALK 7 1Y IBRRE AT BRINEY RverBLbriedicahisdre i ar RseePYBi¥er cancer,
blood cancerbeae Lanset-beaimiumarchreast canaerscanoes oithe demhailevgenitalisystem, cancer of
the male genijtal syste . centra 20nervous system lymphaq ervical ¢ r..childh pd
rhabdomyosa?@%‘?%%f, c%ﬁ?ﬁ%%ﬁ lggc%l- é‘fséﬁ%ﬁf% ymp %3?/51?8% i?é? rg%%ﬁﬁ{ﬁ%%% a#‘ogﬁiﬁg myeloid
leukemid}(CNitppxeolon and rectal cancer, colon cancer, endometrial cancer, endometrial sarcoma,

esophageal cancergye canger gallbladder caRGeR GRRIFIGIGAASSL-9astAlRestiakiact cancer, hairy
cell leukemia. head and neck’cancer, heg)atocellular cancer. Hodgkin's disease, hypopharyngeal

cancer, 25K B4 s ardaradaaPREAESFY B ngeal cancer, leukemia. leukemia, liver cancer, lung
cancer, malignant fifHoushistieayasma: salignanidiyrbrasibodelenediag mesothieliemaneesitiple
myeloma, myeloma, nasal cavity and paranasal sinus cancer. nasophar | gancer, nervous
system cancé’ﬂgﬁreﬁf:o%]l’éfg%ﬁﬁghﬁgtﬁ% %rcf’jﬂ?ﬁgégﬂ/nrﬁ&gégr%ng,ggr{%e?é?@it?aé}%l%ge{?a%rqp aryngeal cancer,
osteosaréome:giovadriarcamoer d fhmorediivadaricdhiparaemabidrespt e Bopetitd cinedriitaryngeal

cancer, pituitary iimor, plasmagelk Aeopiasi. Rimety:ChRJvRrhomay piestatecaRcRisectal cancer,

respiratory system, retinoblastoma, salivary gland cancer, skin cancer, small intestine cancer, soft
tissue sarcorialsSeTAEH BAAHEH SO FLRCAHERI B St e e Car I Aol L@ Surinary system
cancer, uterinRisatsamd:waginal saneeh Haseulaksysiam; Y aldenatrpi simaantiglobiimemia and
Wilms' tumor,  neiceREanbaties descrined nere, [or example Rhe formn.of eharmageutica
compositions‘f%ﬁ% IS B TR R TR TiFe A e nt Of Cancer related disorders. bauch disorders include
but not lifhited to: saliduuhvoufsishlocdechiGrnmamoar s derch st ldwkemias buvioh atastasis; benign
tumours, for ?ﬁ&%@és AeAndiomAs, e U slicNRuromas. e RibIOmR: Jrarhomas.and pyogenic

eu

granulomas; rheumatoid arthritis; psoriasis; ocular arigiogenic diseases, for example, diabetic
retinopathy, retiblsdity SRBEMAERGECHa- HEgule RN Ot egiit B cio i isSvascular
glaucoma, retrglgntal firariasiacHReasisin. Cloning of the amplified fragments may be facilitated by

incorporating restriction sites at the 57 end of the primers.

25 COMBINATION THERAPY
The anti-PRI. antibodies described here may be used in combination with other
compositions and procedures for the treatment of diseases.
By way of example, the anti-PRL antibodies may also be used in combination with
conventional treatments of diseases such as cancer. For example. a turnor may be treated
30 conventionally with surgery, radiation or chemotherapy combined with a anti-PRL antibody
or a anti-PRL antibody may be subsequently administered to the patient to extend the

dormancy of micrometastases and to stabilize any residual primary tumor,



100sier- Webber Syndrome; myocardial angiogenesis; plague neovascularization: telangiectasia;
hemophiliac joints; angiofiboroma; wound granulation: coronary collaterals; cerebral collateralsl
arteriovenous malformations; ischcmic limb angiogenesis; neovascular glaucoma; retrolental
ftoroplasia; diabetic neovascularisation; helicobacter related diseases, fractures, vasculogenesis,
hematopoiesis, ovulation, menstruation and placentation. 15EXAMPLES Example I. Cell Lines:
CI-JO-ICI, A2780 and CT26 CHO-1:1 cells, A2780 human ovarian cancer cells and CT26 mouse
colon cancer cells are purchased from ATCC (Manassas, VA).  Example 2. Generation of CHO Cell

Pools Stably Expresging EGEP:ERL ol SORAZERInk  nerHEo8) R0l il sigiessing

EGFP-PR1-3 or E are generated as described in a previous study", Briefly, the cells are
cultured in RRIEIMOEA0iFriéwR #rdHPpISAEHTEY MIFTPOVs RethcrBin &b aniibrdnadditcied in | mg/MI
G418 for 20-3Q daysicTine-erls ¢ Aaceisiid) e tharsybjeetes ik Gid Esodifigdy FHG8eVantage.
SE mode 25(Becton Dickinson) :Epd re-grown t|£| ﬁﬂjturg tpjesgabligpvgte})tg_l%‘i%eg rgg%sthgé%gple 3.
Generation GfRT A CBIESHBE B IeEEHY BOFP BRI 35 AT Talls Stably Expressing
EGFP-PRL-HYeliver} atibtaifEGR-PRL3 ardrGFRRPRIL-A tameurs. 8-week old nude mice (Jackson
Labs. USA) are each, et ads ol Yot EGRRRRE S BRER Rk Jopupressing S0cells
S

(5x105). Mice are sacrificed at 3 weeks after the tail vein injection. Lungs carrying EGF13-PRL-3 or
EGFP-PRI,- PIensoifrs axBoraronas! HOmPopmesiandars die uisEbital seiiaRiadamy dnder the
fluorescent migroseoRSi(FRISEnMRiBIcaRLAR). F@igrneraiawell linePRI2:derivtes frarpthese tumours,
each EGFP-PRL-tumour is washed twice in PBS under sterile conditions. The t ri into tiny
pieces and ct#tiret ﬁ?%aﬂt@%?ﬁ‘g%/%r@@%\ﬁi'ﬁ?igﬁfl\}ﬁel%iﬁ?cﬂ? Q/%Pﬁéié %ﬁ%%’%ﬁ%c?t%ﬁ(g %Er”na). AT-3
tumour pell lineliseskesitadrzoin: tharl GRR:PRbsBitummowipding di Tiok timisd reetlifirenagiddted from the
EGFP-PRL- Iaﬁgmgglrdr;[rﬁnggggg are trypsinized and split at a ratio of 1:3 into new dishes. The tumour
cell lines homoggneou‘s y expressed EGFP-PRE-3 or FGFP-PRI.,-1 are confirmed by indirect .
immunofluorescenctntERBinplaipdie musakiopsed SFeeROBRE WIMABL YIS D™ PEHEPRI -1 mAb
clone 269 10Jhesga.apibadiesaregsnemtedmiolaws(aee-aaeswirensea Qlidlybridamas are
generated using ClonaCell-11Y | lybridoma CloninngtE frorg} Ste gg}llteTe%%na%Ig%;e§drlilqyc. (Vancouver,
British Colu PR RS SRR TN S A B STAIRG 6 the manUtacturer's directions.
Briefly, the follawingracadora @zmmuniddtion of BAuBicamicwitr BSRigoiBE Whola®RL-1, or

PRL-S fusion proteitideseacives () sowih of BaLRlELapatenial myeloma celasR2la.(c)

preparation o ¢ mice for spleenocytes from immunized mice; (d) fusion of spleenocytes with
SI'2/0 cells. andheprestaetiontBnpr CHatacEENFAIbRIREON aHYB FaBMat [Iadndividuglusiddhirol ascites,
1. Ascitic fluid gesived femdhybridama SAFM againsiumam ey gapheri Adabiained from ATCC). 2.
Ascitic fluid against to GS28 Golgi complex 20ma[3keJ. ‘ , o
A pro-drug activating enzyme may be elivered to-a tumour site for the treatment of &
20 cancer. In each case, a suitable pro-drug is used in the treatment of the patient in combination
with the appropriate pro-drug activating enzyme. An appropriate pro-drug is administered in
conjunction with the vector. Examples of pro-drugs include: etoposide phosphate (with
alkatine phosphatase. Senter e af 1988 Proc Natl Acad Sci 85: 48424846 5-fluorecytosine
{with eytosine deaminase, Mullen ez af 1994 Cancer Res 54: 1503-1506); Doxorubicin-N -p-

hydroxyphenoxvacetamide (with Penicillin- V -Amidase, Kerr et al 1990 Cancer Immunol

b
e

Immunother 31: 202-206); Para-N-bis(2-chloroethy!) aminobenzoy! ghutamate (with
carboxypeptidase (2); Cephalosporin nitrogen mustard carhamates {with beta-lactamase);
SR4233 (with P450 Reductase); Ganciclovir (with HEV thymidine kinase, Borrell: et al 1988
Proc Natl Acad Sci 85; 7572-7576); mustard pro- drugs with nitre reductase (Friedlos ef al
30 1997 J Med Chern 40: 1270-1275) and Cyclophosphamide (with P450 Chen et a/1996 Cancer
Res 56: 1331-1340).
Examples of pro-drug activation enzymes include a thymidine phospherylase which

activates the S-fluoro-uraci! pro-drugs capeetabine and furtulon; thymidine kinase from



Example 5. Experimental Metastasis Assay Reference is made to reference 20. All animal studies
have been approved by the Review Board of the Institute of Molecular and Cell Biology, Singapore.
We follow the policies from the Animal Facility Center of The Agency for Science. Technology and 25
Research (A* STAR), Singapore” 1Q. Nude mice are injected with one million cancer cells via their tail
vein on day 1. The treated mice are administrated with PRL-rnAbs via tail vein twice a week. Example
6. Western Blot Analysis Detailed steps are describgsl in reference 19. 30Example 7. Confocal
Microscopy and Analysis of EGFP-PRL-3-Rxpressing Cancer Cells AT-3, AT-I, or parental CHO

cells are growp, on eayer. SHAS 206 ASHRAGNES W RBSSMRES: santaining kmiibdgGtoand ImM
CaCl2). Cells are then fixed in 2.7 A paraformaldehyde for 20 min at room tem Jeratur?Ii I§T. 24t). Mier

. naldehyde min at r

Iwo more waShiESiths 74 PRsERbRRtd P Dt RBAsINERR8F AR A2 B SARENin in PBSCM
(this step is qmittagsforneppearneahiizagiaelishandrncghated hithsadti-PR_L-3 mAb. The cells are
washed gently three times. with PBSCM and incubated wit I se 196G coniygated with Texas
Red (Sigma) for 4 h OFS St .W‘?ffﬁuo!\%lgﬁc-qf%elﬁgsgrﬁém ﬁléc?ﬁ/%%rﬁ%ll‘lﬁzied Wit?] 5Ef%9rescence
microscapy inpgieencTodxantinessrmtisouiesd akenqupriredivacpaingralob By crg ¥ are first

incubated with monse Anti:GS28 Antikady Akt dokakh-fhekslis ake wasbrdeeniibes times with
PBSCM and then fixed in 0.6 % pa_rafonnaldehyci‘e for 20 min at room tem%gr ture SRT. 4 'PC). The

cells are incUlYSRTPHAH ErATABE S TS oMY RIIE P RIS R P A B IS BT 4%-pro-3
iodide is used:{Q.stainthe. DNARieuenmpaenial GHO I0ealinbivasGonfocal imagingisiperformed

with a Zeiss LSM 510 image Browser. Example 8..Immunohistoehem| .Jsing monoclonal
mouse PRL-Z({¢bfAd ‘"é'%egf SHEISF mbtise’ Iﬂ‘g g?c?gn’ér%%% %%tt}l%ggclﬁﬁgg‘ %%%%éﬁgm?idn) and

VECTASTAINABG kitpReruxidabpe RibbintyGr koDt (08 B6uthgatelmateiss g England) to
perform IHC %QﬁQEL%B%%M&%&%&%Q%E%@{E%J)%WQ%B&!ed.9{@?&&6&%@5@@5&@5@ eaiman colon
ybrdi (Fre

and breast cancer specimens from C [ erick, Maryland). The human loy. and high density
multiple maligrastit ARsTtixFRa e ab Al PR T 29840363 PR A FUPARALEY B m BioGenex
(San Ramon :GssIdes famialifixed paratiifrembecded slisemarehakatkal84E fort@emin and then
de-waxed in fres~hfxylelgc for 5 min (2x). The slides are subjected to rehydration with sequential 100%,
95 70%, 80 %P AN 75'9% Ethanol. PBS (2 min for each change), then in 0.01M sodium citrate pH 6.0
buffer. foflowed by ditigeriaeideval2EaouRetishhRickCrltdburdsied (Alrsrerdah tNonh Holland,

1098SM, NL)&%E&@;&P!{?@ Theslides aresoaleddandih in the cackek: Ehanslidesarawashed three
times with PBS (5 min each) and transferred into PBS with 0.6 % 11202 in the dark for. 20 min. The

slides are waSHEEFHIPEEPEE0IST HITEORITR SRR TS PEE.H8E D H RSB FPL0 i at 24 C.

The blocking stgrans! artibedies-nesbriiong arepenianmadatconding tocthestsasitifecturers

instructions. Example 9. An / nime?l Model A||OJ/S E&&E}id Formation o @Jg%gg%ge Metastatic Lung
Py X y

o ; ) . A5 DOSSE QIMMO . .
Tumours "R ELShiBE HeE&ibES e Yeneration of PRL-over éxpressing lumours in mice and

30provision of an arfimrabmoeelioesiitursePRibcameaetherapyphylaxis of cancer include protems
(or nucleic acids encoding proteins) which: destroy the target celi (for example a ribosomal
toxin}, act as: tumour suppressors (such as wild-type p33); activators of anti-tumour immune
mechanisms (such as eytokines, co-stimulatory molecules and immunoglobulins); inhibitors

of angiogenesis; or which provide enhanced drug sensitivity (such as pro-drug activation

[
L

enzymes); indirectly stimulate destruction of target cell by natural effector cells {for example,
strong antigen to stimulate the immune system or convert & precursor substance 10 a woxic
substance which destroys the target cell (for example a prodrug activating enzyme). Encoded
proteins could also destroy bystander tumour cells (for example with secreted antitumour
antibody-ribosomal toxin fusion protein}, indirectly sumulate destruction of bystander tumour
3 cells (for exampie cytokines 1o stimulate the immune system or procoagulant proteins causing
local vascutar occlusion} or convert a precursor substance 1o a toxic substance which destroys

bystander tumour cells (eg an enzyme which activates a prodrug to a diftusible drug).



Reference is made to Figure 1. Firstly, nude mice are used as an in Julia "cell sorter" to select cells
with high metastatic activities x106 EGFP-PRL-3- or EGET- | -expressing CHO cells are injected into
74 the circulation of nude mice via the tail vein. Dozens of metastatic tumours or foci are formed in the
lung of each nude mouse at three weeks post-injection. Secondly, a single such lung metastatic
ECEP-PRE-tumour is then dissected out and minced in culture dishes to establish a more aggressive
and homogeneous EGFP-PRL-3 5expressing metagtatic cell line named AT-3 or EGET-PRI -
expressing tumour cell line named AT-I. Thirdly, 1 x10 of AT3 or ATI cells are injected into nude
mice again via the (gikNgig. Fasdhiys Weidividge thedmiae: e wtkaaiadsobl eptetugiOtasswith
different antibodies adminjstrated via tail vgin_jn%gg%on on da}gs 3, _6.‘atr;d Qng(sté og}ué?c;[ioyagf the
tumour cells. TOANURPREITSBERATR GRIEABDRAS PR MovrRaHIREdhE TN Py 1ofed
metastatic tumeidssts-debignec:fith Suchiaggebsdilalmetastaticteidebuesed sobabkuyroemgsone should
be able to obserye, any,suppression. afIumENIARNI NI dreatRe AR ANl MADS IS gffective.
Our animal miodel re apitulates the aggressive metastatic activities of PRL-expressing 15cells and is
useful in‘dissewirigatetastaichavelaesisesuaingrattégifvasion or intravasation. Example Ilk PRL-3 mAb
or PRL-1 mAb Blocks,the & Qimatin.ot RGEBIPRL:3QLERER-RR] cak Metastatic Lung Tumours with
-90% Effica% inMiceﬂFogrvgrou S of,(;jo%rj,pl mice (Figure 2n. a, untreated; h, PBS-treated: ¢ & d. two
unrelated an Eaéﬁé%‘j%ﬂ%e& sy %idespread EGFT-PRL-3 metastatic tumours 20(-140-150
loci) in their Iyngs gp,day.15- -injecti f cells. Strikingly, the other four groups of mice that
received thre%ﬁé%@o?éé%%qﬁgﬁ&ﬁ%%gform of either purified IgG or unpurified ascitic fluid from
hybritioma clone 22@:éRigeine:g Afeahck gressolpRE 1318 PiyUre @ideantth)ishawetRad dramatic
reductiof In L3 CXRSRINO MO LRI Rl LR ALY R Rk | MAD
significantly reéucegstﬁe formation of metastatic tumours derlve% from the inoculation of
EGFP-PRL-IeexpsasgilglATer BRlis3(Figure 2B, lane 9). Overall, mice 0=40) treated with PRI,

monoclonal antibodigg:showsd ithibiien.ef-neiastaleiuagdurmeuss Ry:90% gompassd to control mice
(n-',40). PRL-3 niRNA (but not protein) has been detecgﬁ in the heart 5. 30In this r%grard i{ ig worth
SRk targeie

emphasizing AR AU S SRBEARHITHI BT O3 AR didy 2ntibody 1o cylotoxic agents

killing of cells that bind the anti-PRL antibody.

5 The anti-PRL antibody described here can be coupled to other molecules using
stanidard methods. The amino and carboxy! termini of the anti-PRL. antibody may be
isotopically and nonisotopically labeled with many techniques, for example radiolabeling
using conventional technigues (tyrosine residues- chloramine T. iodogen. lactoperoxidase;
fysine residues- Bolton-Hunter reagent). These coupling techniques are well known (o those

20 skilled in the art. The coupling technique is chosen on the basis of the functional groups
available on the amino acids including, but not limited to amino, sulfhydral, carboxyl, amide,
phenol, and imidazole. Various reagents used to effect these couplings include among others,
glutaraldehyde, diazotized benzidine, carbodiimide, and p- benzoquinone.

The ami-PRL antibodies may be chemically coupled to isotopes, enzymes, carrier

proteins, cytotoxic agents. fluorescent molecules and other compounds for a variety of

]
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applications. The efficiency of the coupling reaction is determined using different techniques
appropriate for the specific reaction. For example, radiolabeling of an PRL-1 or PRL-3
polypeptide with ">} is accomplished using chloramine T and Na'*'i of high specific activity.
The reaction is terminated with sodium metabisulfite and the mixture is desalted on disposable

30 columns. The labeled antibody is efuted from the column and fractions are coliected. Aliquots
are removed from each fraction and radicactivity measured in a gamma counter. In this

manner, the unreacted Na'1 is separated from the labeled PRL-1 or PRL-3 polypeptide. The



not exhibit noticeable cardiotoxicity or other undesirable side effects 75 Example 1. PRL-1 mAb
Specifically Blocks the Formation of PRL-1 (but not PRL-3) Metastatic Tumours while PRL-3 mAb
Specifically Blocks the Formation of PRL-3 (but not PRL-1) Metastatic Tumours This Example
demonstrates that the effects of the antibodies are specific. Reference is made to Figure 3. We
show that formation of lung metastatic tumours by PRL-1- and PRT-3-expressing cells is not blocked
by mock-PBS treatment ta, e) but is effectively blockgp by rabbit PRL antibodies (b, O as the rabbit
antibodies react with all three PRI,s (PRL- PRI,-2 and PAL-3). We show PRE-1 rnAb blocks the
formation of W&e%imwm% ‘igéiﬂeg‘('%{@@iﬁﬂaﬁié%i-ﬁt?‘é%%&ﬁé@?@?&&@%&%ﬁ%& RRL-R is

overexpressed (g). _ Similarly, PR1-3 mAb inhibits (reducing tumour numbers) the formation of lung
metastatic tuARBUFSIARRsiIAR BRIC. B R skt BLEIIAYbut not PRL-1 is overexpressed (d). Example
12. PRL-3 mAbs EffagtivelyiinbiiédhatFpRDatitheofcbeimsibic Muhoursby AMBOVGells-tiuah Express
Endogenous PRL-3 but Q%%&T 6 Cells.that doj not Express 15 Endogenous PRL-3 The dramatic
efficacy of Plﬂﬁﬁ-?lﬁ%{s}r{ﬁerapléﬁ%gggﬁég tgﬁntjérs’g%ﬂﬁ'éeé‘é{flg Wt r%am\]t/je fﬁéﬁﬁe‘&é S S)fog%lression of the
EGFP-PRL pretisigrsrsocfar other iiymbhion pediomrsliraqoraciathexpraimentroassassifatieanitibodies

could block metestasis.0f cANGRL selis:Hiek RatAle eSS BRE-RRraisin.Gangliciate.cancer cel

lines that are ideal to he used in this experiment should have two properties: 1. naturally expressed
PRL-3 proteiff"potalirgtostaaee wiett&idsumour formation in mice rapidly. We found A2780

human ovarian cangesgel diflBas: Hie se: tua-prapestissiand-canfisupd dhak A2wghels express PRI-3
protein naturalyig,;rb%&ltri?léﬁgl}tlane 2 ; VXQQ his repor edﬁpr%_\gggg}{e. 5Meap}x\/hlle we identified a mouse

ra : IXIE GO Or 12d10t 3 F CONVEHInG a noncto
colon cancer '¢elffine At does 1o express i) protéin (Figure 4A. fane f). C26 cancer cell

line is séfectadsisua inegativetosistrisifor temmxpdrinment wsiitdihs sirowmy mysBtatiocdetivigrastiungs of

nude mice at;gWegkiROSLANRSWAHIRALINELANCES &@4&%@&95@@@%@%@% apiffetence is
found between treategé%Flgure 4B, a) and untreated 30(Figure 413, b) groups of mice receiving CT26

cells, which dIFEhBWPHEIRBRAIICEppEAFRSCBSHTEINRABEE RL ankbasiy forafiit $n3gBPe&ive lung
metastatic tumpidrschysfeit 36ipelisiisiant inbibitedhyBRL-3 mAhs. (Figure 413, bottom a) as compared

i s (e 53 SIS SR UESeS s, Soae g N R o
naturally>  the PRL-1 or PRI.-3 antigen, particularly by physically interfering with its binding of another

campound.

The binding portion and the functional portion of the conjugate (if also a peptide or
poypeptide) may be linked together by any of the conventional ways of cross linking
polypeptides, such as those generally described in O Sullivan et af (Anal. Biochem 1979: 100,
20 100D-19R). For example, one portion may be enriched with thiol groups and the other portion

reacted with a bifunctional agent capable of reacting with those thiol groups, for example the
N-hydroxysuccinimide ester of iodoacetic acid (NHLA) or Nesuccimmudy!-3-(2-
pyridyldithio)propionate (SPDP). Amide and thivetherbonds, for example achieved with m-
maleimidobenzoyl-N-hydroxysuccinimide ester, are generally more stable in vive than
disulphide bonds.

Alternatively, if the binding portion contains carbohydrates, such as would be the case

1
)

for an antibody or some antibody fragments. the functional portion may be linked via the
carbohydrate portion using the inking technology in EP 0 088 695.
The functionai portion of the conjugate may be an enzyme for converling a non-toxic
30 prodrug into a toxic drug, for example the conjugates of Bagshawe and his colleagues
{Bagshawe (1987) Br. 1. Cancer 56, 531; Bagshawe et af (Br. 1. Cancer 1988: 58, 700), WO
88707378} or cvanide-releasing systems (WO 91/11201).



In contrast, significant differences are found between treated and untreated mice at 1- month
post-inoculation of A2780 human cancer cells that express endogenous PRL-3 protein. Pathologic
appearances (unhealthy and skinny) as well as multiple tumours formed by A2780 PRL-3 positive-cells
arc observed only in untreated mice (Figure 4C, R-side) but not in treated mice (Figure 4C, L-side).
The treated mice remain healthy for a prolonged period of time. These results suggest that PRL-3
mADbs arc able to block metastatic tumour formation (%f cancer cells naturally expressing PRL-3 hut has
no effect on cancer cells that do not express endogenous PRL-3. Example 13. PRL-3- or

PRI Expressing rRis AR piRibR e ResRPERIChIRLAPIRGGIER ThipineiafipRENanism by which

anti-PRL antibodies inhibit tumour formation needs to he further investigated. To determine whether
tumour cells &aiPeaKEURURTRY Iirgssiond aenasisniiAe Q0PRSS $hagsdshftin OGRS B HRBISE

immunofluoresGeRaRIASSANIA, ToN-Rermeabikeadn\Jng Cetts gveaxprassing' BorPsRR latdl

Some non-permeabilized AT-3 cells appeared fully stajned with the anti-PRL-3 rnAh (Figure 5A, white

arrows indica@é&‘i‘ﬁlﬁa@“@%’%ﬁﬁ‘é‘Ige)“fnlfﬁ%eéf‘ﬁ’{éé’é’ﬂcﬁﬁ53 3 SRAENGS S SRR 5 of the cells

are completelyriuntaliels gl 5uinbicereabipairetito- 20pdrmoabili? ccibd=3 Tolisadvoming 100%

staining in reglx\(yg'ger?x _?r:}giégé%hh}%mﬁpa@%gg %olﬂ) The data indicate that large PRI, mAbs arc still
e

able to either partially or completely penetrate into non-penneabilized cancer cells. Analogous

results are obtained{(ksimgsah AntPrLIHAY felsHE A069HATIF I VIS thaioRer SRbress
ECIBET-FRIA ggﬁg@mz%@@wn)zfé{&ma@eﬁq@?@ﬁrﬁaﬁb@aaﬁgjmdyd%%ﬁ%ﬁ&j@rt]mc@u&amﬁerréally, we
select an antibody against to Golgj apparatus. marker 28).and show that the G328 mADb can
penetrate intorﬁQHWé}?:erﬁgWWrgg%ﬁ??g ?ﬁ?ﬁﬁ?%{}%%@%)(?ﬁm%@?ﬁ SHES FReY %a?gﬁW%bgVﬁf’?&j of live cells
that arelseru m:igme_d)g)vamigm showsibidlaer aﬁfmw@acigaa mn@uw@mh@*ﬁ@&m‘dnﬂmown
mechanisms (hoW] [0, SENFIaHIE B NoATTe EsaRte dhemin fakeghihe anhody is @

general Il phenomenon or not, three PRL-unrelated antibodies are tested on two other cell lines. These
are mouse anti-GS2&uidirapbitkeaticlehERe a heBeI@s Bish BRI dbi iz A TaR Y s hary
epithelial cellgMA-LHA) ranci manuserpifas @and mhhilanisebs: anhumanbigast sancer cells
(MCF-7). 77 Again, we found that regardless of wheghe{g{ the antibody Eourc§ is rabbit or mouse, a
fraction of nofpBIHEEBIN&E CaTR LI 1D T4 Ao Hed BH SR URERE BPb3ts ARHB6HIBS in the same
cells (Fitfure 8orB)- WhenldMEH 7 delisareabekumestar/8d ovainight;.thHékhengeHiveabiized MCF-7

cells arc able,{o,lake ip.ROfR30.A00 Rk antRadieaith BAlly RAEIRREVFINES o | The

indirect immunofluorescerice double staining réveals a general phenomenon of antibody uptake in

noun& and cahedPEEHSENipbereS reher HealdRERS B oysenh perticabinzdeeny: did#is’is@nhanced

by serum stapgation efir&lisohiedesulis suggaskihal intipcalian piieinsmaralse heiargeted using
monoclonal antibody therapies. 10Example 14. O e(gf—__{%ﬁpression of PRL-3 and PRL-I is Associated

with a Variety S M&tSs{afic/ EEHESHS 0ther methods in

20 it may not be necessary for the whole enzyme 1o be present in the conjugate but, of
course, the catalytic portion must be present. So-called “abzymes™ may be used, where a anti-
PRI antibody is raised to a compound inveived in the reaction one wishes to catalyse, usually
the reactive intermediate state, The resuiting antibody can then function as an enzyme for the
rEaction.

The conjugate may be purified by size exclusion or affinity chromatography, and

I
in

tested for dual biclogical activities. The antigen immunoreactivity may be measured using an
enzyme-Hinked immunosorbent assay (ELISA) with immobilised antigen and in a live cell
radic-immunoassay. An enzyme assay may be used for f-glucosidase using a substrate which
changes in absorbance when the glucose residues are hydrolysed. such as oNPG (o-
30 nirophenvl-B-D-glucopyranoside), liberating 2-nitrophenol which is measured
spectrophotometrically at 405 nm.
The stability of the conjugate may be tested in vitro initially by incubating at 37°C in

serum, folowed by size exclusion FPLC anatvsis, Stability in vivo can be tested in the same



To evaluate the clinical and prognostic significance of PRL-mADbs as potential drugs against PRL-3- or
PRL-I -related cancers, we sought to additionally assess a spectrum of known PR1.-mediated cancers
which include colon, breast, lung, brain, ovary, melanoma, and 15gastric cancers3-1239, Using a
PRL-3 mAb to perform immunohistochemistry on human multiple cancer issue arrays, we found that
PRL-3 protein is up-regulated in 15% (26/158 cases) of colon cancers, 16.5% (19/96 cases) of breast
cancers, and 15% (2/13 cases) of esophagus cancegs. Over-expression of PRL-3 is closely associated
with squamous cell carcinoma in lung, 20penis, and cervix cancers. Selected samples are shown in

Figure 7A. o ARKLAPIGINS AL SXORPSRHINO1 (L2 eaRer) AhEQlan.gaRCETS: In 20% (5120

cases) of brain tancers, and in 7.6% (1113 cases) of esoph agus cancers (Flgure 713). Epn these
cancer sampReditioR ibisaebls dn Eadialab kR foRRli A8 brch e ia sﬁaé%@?%‘i‘é’ﬁ@ea‘ﬁﬁhthel cytoplasm.

95Example 1 hliscuigaiandexamplecttodkixamplaciiirivutiolelanasisigatbermosifearsome aspect of
cancer. Vve and o@ers ave shown that over- ex ression of PRL-3 and PRI,- | is associated with a

variety of hurﬁ*éf"}’% %‘é‘% r‘écfﬁzf(ﬁlﬁlﬁiﬁﬁgigmﬂy &I ﬁ%%ﬁ‘ FeMdnstrate that PRL-3 protein is
up-regulated in colokitbreastiandesophaguscancersiuCubrsexpressiompfiPR by3deooibsety associated

with squamowlgé%s&smmwthaagggsmm% HERAXGANCEES. B mslems;gtew

over-expressed In colon. brain and esophagus cancers. argeti 3 cancer cells that over-express
intracellular PRILEISSHENE SO BRERE CIRSTRSASTE ) SROYEHITS TELTERTS Iy & (rsaMe ARG task.

Monoclonal aptikediesdmhs) @@as;&w@sm@ zﬁgﬁmr}aﬁeﬂ@t@@m@l@a‘@a&f human therapeutics
and are proven ag gﬁs for recoggm g%% destr mal%gmant cells. [n ordert bIo klPRL -mediated

cancer metastases, We"H&& Bt UBt 3 Gs;? g cahcer catsts p?ea\?e%vtafh VESh Hirther
spreading. Wenatteiript B! approactxthisseh allenginglaimswittkmomoeignal antibody therapy in mice.
Using an experimental metastasis assay in which cultured PRL-tumour cells are directly introduced
into each mot¥aGNeSRG&E We examined in vivo growth and tumour formation of cancer cells. There

are four major stepsin {he HRESSS A LANESHMRIRSIARIS Ik CANPRRLCRlShAYE: I Shanse

migratory ability in order to escape and dissociate from primary tumour. Secondly, cancer cells need to

enter and surRAV&Iritie BrdericalrBuidtien @atrsvaBrtion jorhiraiyn AAEEr- 1 06 ER-oLiHEs%et out from
the blood vessels (@ﬁé@\r‘zﬁsﬁﬁp%ﬂi&wﬂﬂ&ﬁx@ﬁ@ me@mesg@ﬂ)&@m% EANRRECENR(SeRUS) need

to survive in the d ant ans S) row |nto ic tumours. We started our metastatic
assay af the S5 ﬁfﬁ %éﬁs%%kﬁ ml%g\‘iw&(?rge r’}ﬁﬁ FPPR r?“'ég}’?éé?ﬁ@@f IEGFE4) into blood
vessel via the?®il VeinP{Eiglreiil). mmmamaemﬁem&s@rs&a tomgamchfficgl fourney; only
about 0.01% (100 tymours A5gut Al t0senser SriD el rangansala s esimasd gyrach their final

destination
may be more likely to develop tumours and cancers. and may be more likely to have

recurrences of cancer after treatments or periods of remission.

20 Kits for measurement of PRL-1 or PRL-3 are also contemplated. The anti-PRL
antibodies that possess high titer and speciticity can be used to establish easy to use kits for
rapid, reliable, sensitive, and specific measurement and localization of PRL-1 or PRL-3 in
extracts of plasma, urine, tissues. and in cell culture media.

These assay kits include but are not limited to the tollowing techniques; competitive

-2
[

and non-competitive assays, radioimmuncassay, biocluminescence and chemtluminescence
agsays. fluorometric assays, sandwich assays, immuneoradiometric assays. dot blots, enzyme
linked assays including ELISA, microtiter plates, antibody coated strips or dipsticks for rapid
monitoring of urine or biood. and immumocytochemistry. For each kit the range, sensitivity,
precision, reliability, specificity and reproducibility of the assav are established. Intraassay
30 and interassay variation is established at 20%, 30% and 80% points on the standard curves of

displacement or activity.



successfully. By the end of the experiment, we observed about 100-150 metastatic lung tumours in
untreated mice (Figure 2A, a-d) and about 10-15 metastatic lung tumours in mice treated with
PRL-specific mAbs (Figure 2A, e-h). Our studies represent the first examples of effectively (-90%)
blocking experimental metastasis in mice by using mAbs against their 20respective phosphatases
despite their intracellular localization. In addition, we showed that PRI-mAh is specific to its own
antigen. PRL-1 mAb specifically blocks the formatiop.of PRL-1 but not PRL-3 metastatic tumours;
while PR.1,-3 mAb specifically blocks the formation of PRL-3 but not PRL-1 metastatic tumours

(Figure 3). Furthermgre, i derpapstcalot il £ Ribad MABR dPuRBtPlRCty ey formation by

CT26 mouse colon cancer cells in which the 25endogenous PRL-3 phosphatase is not expressed
(Figure 4A, BYIGigHifasatey Wel ahbiy (i preeesiaptidrdeaien Bher defenshan At idtastatic

tumours by a.fipan B¥aHatAaReeLealilineARAB0 hal RHIRISESRBE0gRINS RRILE protein. The
effective inhibition of metastatic tumour formation hy PRI,-3 pps'étivelrikaé all -occur{kilrgggréuman cancer
nti

cells is importaMA R AEHRUESY GRAFBR FTSHNAY SRR AR e A htBOUEE Ay Be Eandidates to
30treat uman:fansersasabeiatedswith-RRIuB:ovepexpressionsAitodglrthnc gmpanisper 6fcPRL- 3
antibody's BRI RUerkANARAEA BB QYRIRN GanaeaR sl G anobibtaRc alfect on

‘ cancer cells indicates the antibody Ls targeting cancer cells 79 endogenously
expressing PR@@%‘*’?@@@%WWFO@%‘&’i%@é?ﬁc@éﬁ@é?@@édﬁmwvm e ssion

levels of PRLy3arg fesirgd:te-aravincingly demonsiratediisioaitt o the Thbeka axg-araumber of

possible mechanisms responsible for PRL-3 %Qtibo_dg(i:quigt%d i_ncglibit{ontof timoutfqrir:p}g!t}i&)ig in the
experimental RSt 5RE SRR S M S RHBTUT 1Ry PO IR HISPERIEY ih6 PRLSS é¥pressing cells
to target intraieellptarRR b3 and neutiatize it fuinction btk aptakeohdntiBody®ednstPRI.-3 by a

raction of PR3 S pleSHIG SagerGels. i SUIIS AR b sabaRcsmenL ofanilody uptake upon

serum-starvation seem to support this mo f action. Secondly, a small fraction of PRL-3 may be
externalized ahidagisptagied on the surface of the PRL-3 expressing cells. 10Binding of antibody to

?urfaC)e-eXDlSs;d;B‘nte:é%mﬁ%tlfiglgﬁ,&immutmzf@smmsgaswq/bra@c@pﬂalmﬁmﬁmmedifmwﬁ@tloxicity
CDC), antibody-dependent cellular cytotoxicity (ADCC), and/or complement-¢ ndent cellular
cytotoxicity (GHEE 3 fj"(.fgtrb%ﬁ‘@%ﬁ%‘ég’?t%éfé ’&rﬁrgﬁ/gﬁﬁﬁl ettt PR3 ‘é%%?g%‘eaﬁtr%fjgdgfytically
processedl a.nx;ﬁ_camiggrhjdafnagn@Mama:;db&pnésemeﬁtsmrthénkeﬂ mﬁ&wdsyeetgss%mj pch as
histocompatiyit eéé‘éé'%‘??%aﬁ%é@%%‘i@%?ﬁ(‘&o‘?ﬁele?ﬁ%@i'?c-?c%ﬁ?m;%é%Q%&aﬂh%Qﬁm% GRllSerym, TO

address the first possibility for how these PRL-mAbs inhibit cancer metastasis driven by their

respective intraseiivkirasiigensy wehpivvdarevidbleemin theeptdied By PRS- or PRL -1-expressing

cells of their respeciiyg RRIsantibediesnrghtibe-agenesakphenemenonasre alsaifeund that a

PRL-unrelated antibody to the Golgi marker-GS28 can 20penetrate into live C cells in culture and
! e Hoc8lh

the antibody iKY RSANERESEHY SR PBIRE e '514Y° "
20

research and clinical purposes. For example, tumours are biopsied or collected and tissue
sections cut with a microtome to examine sites of PRL-1 or PRL-3 production. Such
information is useful for diagnostic and possibly therapeutic purposes in the detection and
treatment of cancer.

PHARMACEUTICAL COMPOSITIONS

The anti-PRI antibodies may be effective in treating cancer related diseases.

b
Lh

We disclose a method of reating cancer related disease with an effective amount of a
anti-PRL antibody described here. The anti-PRL antibodies may be provided as isolated and
substantialiy purified proteins and protein fragments in pharmaceutically acceptable
compositions using formulation methods known to those of ordinary skill in the art.

30 The anti-PRL antibody may be administered in the form of a pharmaceutical
composition. Such a pharmaceutical composition may include a therapeutically effective

amount of anii-PRL antibody, together with a suitable excipient. diluent or carrier.



An important question is whether the antibody penetration occurs specifically in cancer cells or in
untransformed cell types as well, and if other classes of antibody can also enter cells. Three
PRL-unrelated antibodies arc tested on two other cell lines. These are mouse anti-0S28 and rabbit
anti-PTEN antibodies on non-permeabilized human mammary epithelial cells (MGT- | OA): and
mouse anti-GS28 and rabbit anti-p53 on human breast cancer cells (MCF-7) Again, we found that
regardless of whether the antibody source is rabbit gr,mouse, a fraction of non-permeabilized cells
(about 10%) showed efficient uptake of both antibodies in 30 the same cells (Figure 6A, B). When
MCF-7 cells are serym sianved ayamioht, ihe panneimeahilicrd AT cRIRaTE:aR's jaiale up both
CiS28 and p53 antibodies with high efficiency (about 70% Figure 6C). 80 Serum-starvation is
used to arrestoeglznar!CabRing @IpHebBYO f PSEHEEIBIE that Pelfticular stages of the cell cycle can
contribute to the abtijias Rfical s tetakeLibaAntHhedies40od Vi 6ANERIERYI SrarsoMnNEREAKPOXIC
stress and serum deprivation, conditjons that might enhance the ahilities of cancer cells to take up
nibocies. STRBHUTLE LSS AT SRR et BRo S SR 1788 CBlKeAre able to
take up a@ntibetliels tmaeutkafizerintrace Helananiigehs bloeparicyl arewlehavedemonstgatedsthat PRL-3
and PRL-1 anfigqql ('fe%éﬁf%%kf&%l%%ﬁ#@&&%ﬁ%ﬁ%ﬁ%@ﬁ@‘?ﬂ@&r&cﬁ%&ﬁ91@95%%%Hﬁ' RIS, jymour

r |
formation with no ctable side effects in these animals. Although the Specific steps of tumour
formation in thEEExpERNREAtAlHNEEENS BSseRIABIBIdSy PRIV BRTSCAP I OfEMEITEE BRlgefined by
future studies.Qul kasuisindigata thalasingleCalle&an MiFRKez-raRtASIRSES BRRATISHILGR Cluster cells)
seeded in the lung or other secondary tissues are likely the targets of PRL-3 antibody as reflected by
the dramatic FERVRHORTN TH HGHBBRS BF RAFIA LA S LS P e Y TR LP el i
seconddry tissuesiandyprogressientofamorometasigsasintolmaosometagtasesnareambgor limiting steps

in cancer SpreAS ARG RUIESR R aER I ERsh Anitadindnal Raie iklgiea) relevance in

preventing cancer metastasis. Here we provide evidence to demonstrate the PRI.-3 mAbs are

correctly targeted to {bgFotHERT 16D En et BigH eI BRPREOO UhgstarfilvdmpPelgg 8t that
intracellular prpteinsonay: alsehe tarasted vsingmonacianakantibeshatneiapiestoighlate metastatic

tumour 20formation. We propose that cancer researchers consider reevaluating a wide spectrum of
intracellular GG L B S LA GOt 51 D PO B Lk S Seneration
of Specific PRitsz8canchi2R intaMouseiHumeanrGiimericionidlls {clone 43182269 HorRRL-3 chimeric

NtAD, the to@gﬁﬂ%ﬁr@ﬁ@%ﬁ% from.&x 06 Mybridoma cellz2RMGIaNGHALE) URIng RaNgasy Mini Kit
(DIAGEN. cath 74102 RNA

. DNAse Is us uring ] “
intravaginal, intrauterine, or parenteral (e.g., intravenous, intraspinal, subcutaneous or

intrarnuscular routes.
The anti-PRL antibody formulations may conveniently be presented i unit dosage
20 form and may be prepared by conventional pharmaceutical techniques. Such technigues
include the step of bringing into association the active ingredient and the pharnlaceutical
carrieres} or excipient(s). In general, the formulations are prepared by uniformly and
intimately bringing into association the active ingredient with liquid carriers or finely divided
solid carriers or both, and then, if necessary, shaping the product.

In addition. the anti-PRL antibodies may be incorporated into biodegradable polymers

e
LA

allowing for sustained release of the compound, the polymers being implanted in the vicimity
of where drug delivery is desired, for example, at the site of a tumor or implanted so that the
anti-PRL antibody is stowly released systenmcally. The biodegradable polymers and their use
are described, for exampie, in detatl in Brem et af (. Neurosurg 1991 74:441-446}. Osmotic

30 minipumps may also be used to provide controlled delivery of high concentrations of anti-
PRI antibodies through cannulae to the site of interest, such as directly inte a metastatic

growth or into the vascular supply to that tumor.



extraction. The RNAs are then reverse-transcribed into eDNA using SuperScript Il RNase H
(Invitrogen. Cat 18064-014). The resulting total cDNAs are used as templates to generate 'universal
variable region' using Ig-Prime Kits (Novagen, cat#69831-3) for PCR (95C. 54C, 72C) with 30 cycles.
The PCR fragment is cloned into PCRII-TOPO-Vector with TA cloning 30kit (Invitrogen. part445-0640).
The F'CR fragment is cut with Mfel and Xho | then inserted into respective sites of a human IgG |
constant region expression vector-pCMV-human Ig%g ('18) to join mouse variable region of heavy
chain (clone 4318) with human IgGI constant region. Similar PCR procedures are performed for

mouse variable regign Q;M—%’%LCQQ{H{)\%&Q o} %‘9&8@%%kﬂ@%@%&%%xﬁ%ﬁ&%@&h& gnd Pst 1 are

used to PCR the mouse variable light chain (clone 4318). 11w PCR fragment is cut with ApalLl and Psi
1 and then ira#Ed ¢a@v@%&éwa§n%§ew%wﬁa@dé@ﬁ%mFr%@%ﬁfé&%r@%%ﬁ*m&f’é’&ahconta.mng

variable regiamgfrheavirRbaifehslone4lSctheeampletasansiiucidsiiangipnibyttansigeted into
2931 cells which are cu tured ith uItratgl%v gG FBS G|§e1 624?0 -078 T e chlmerl
H b

harvested fronf e &Mé‘% Eriissh Heehtted t?r‘ﬁ%s”wﬂﬁ%i éneaﬁ}t?efuga?lfﬁ&r devices

(Millipore, cac#hdﬁ@gﬁm‘é@@puﬁhé chinfenio weitiukitested for its specificity by indirect
immunofluorescengg (E).ang Westetnbiohanalysis- (A Oenasae P&Bﬁ agmentior B2y Lgclone

4269) variable region of light chain, similarly, mRNAs is extracted from 10hybridoma cells 4269 and
the MRNASs AFEIHRSTFETB RSP ARG BHHEBRIDINAS fFrstiane isets-tof fetrrdinisEEdding sequence of

the variable ragionok hesaurngd lgbéchaingale ganﬁéata B@R@F@@Wbﬁwdﬁahvwiab&e region of
light chain, similar edures are carr, e%gs mentlonF ve Ex?amfple 1{7 %IF 5{

Aiiia s e e e S e T Ot
(Mannasgas.heti)z EG@HE 1P Rk 3 rexgréssioiatconstaucstisttransfected into DLD-1 cells using
Lipofctamine 2000-from vitiogenGArshad: CAL e olAINERT B BRI AU Suygek old nude

mice Jackson Labs. USA) are each injected into the hips of nude mice to form xenagraft tumour. Mice
are sacrifice PHEHHEBKSOARETRRIACBI LERIHIL TGRPTURNSEHY AP RBAEY EFHRd XN TRREA Einder

70the fluoresgﬁ&h@mwa&%@@% M&:&w@t@dﬁﬁ&gﬁm@a;m@%ﬁ@i&a&w tumour cell line.
EGFP-tumour is washed t tg PBSi%%d terile condltlo ut |é1 E"m{ |ece and rbultured at
37"C with 5 HEGZUWR h BA16%F %‘h‘&ﬁp AnoHs! E %mr(he ol 5 trypsinized

and splitat adasiedfrdnsiintdlnaisudishés. nEMMmhzcahﬁhieﬁihmmwsky txgresded is

EGFP-PK1-3,6 ﬁzln%FLE’ tali &% confismed by indiregt 2oimmupefiidarescanse ExampleLg. Cell
Lines: HCT116 (CCL-247 OLD (CCL-221), 816E0 (CRL-6475), B16F10 (CRL-6322), A2780

FICT116 (CCRiRRR. @@Wﬁ@%@fﬁ%@%&ﬁ@éf&iﬁ%&?@@u GOPYPP{ERE- 29 isa  human
colorectal adgpacassinamabelding: RISH(GRL6440)kaadoBIeFAQi(E Ri- 6324} areus0iwamouse

melanoma cél Ilne All four cell lines are purchased from ATCC. A2780 is a human ovarian cancer
cell line and 'ﬁu’f’é AT BSHEBACC (Cat#93112519 UK). Example 19. Experimental Animals
The dosage of the anti-PRL antibody described here will depend on the disease state or

condition being treated and other clinical factors such as weight and condition of the human or
arimal and the route of administration of the compound.
Depending upon the half-iife of the anti-PRL. antibody in the particular animal or
human, the anti-PRL antibody can be administered between several times per day to once a
25 week. It is to be understood that the methods and compositions described here have
apptication for both human and veterinary use. The methods described here contemplate
single as well as muliiple administrations, given either simultaneously or over an extended
period of time.
The timung between administrations of the ant-PRL antibody conugate and pro-drug
30 may be optimised in a routine way since tumour/mormal tissue ratios of conjugate (at least
following intravenous delivery) are highest after about 4-6 days, whereas at this tme the
absolute amount of conjugate bound to the tumour, in terms of percent of injected dose per

gram, is lower than at earlier times.



Reference is made to document A19. All animal studies have been approved by our Institute's Review
Board. We follow the policies from the Animal Facility Center of The Agency for Science. Technology
and Research (At STAR), Singapore. Eight-week nude mice 5 (Jackson Labs, USA) are used. | xl0a
cancer cells are injected into the circulation of nude mice via the tail vein on day I. Either chimeric mAh
for treated mice or PBS for untreated mice is administrated into tail vein on day 3. Example 20.
Generation of Specific PRL-3 Mouse/Human Chimegic mAh (clone #318) We are encouraged by the
fact that PRL-1 and PRI-3 mouse mAbs could specifically 10target their respective intracellular PRL
phosphatases and {phjbit caneaipnaiastiasesinaxparimentiabnnisaalstkeiarePie Adi6)dn an attempt to
bring the laboratory work to clinic, We_ﬁr%%ineered a mOéJst&_/humark\{ hir_gericc @é}t&g %in§t PR1,-3to
reduce the pERBIEARZRIJERI R B HRS A SETREBRCHIRAR" Fhe PR3 Shimeric mAh is successfully
developed incihiab dhe thobstatiscibmain sa0b thewranramégGandolevuié t{seferehivedpsegy aféheombined
fsion of e L R D A B e

fusion of the mmuno%’]o u s (Figure 8A) that is performed by a recombinant DNA technology.
The expfessidhiashistthicristrimatted NP HORTHA ERSB SRRIGHTEY CatieORiESM) simian virus

40 T antigen;(2931). cells Soa1adusa.ths:c pimeris ARL-< mdb tatdsitbandayvestedssom the culture

medium and further concentrated by 40 times, 70Example 21, Gggﬁé tion of Séaecifi%Py%lg-l
Mouse-HumaftERimErRORREY @15 sBaTeleralle Yaribt Butth e Sinifar <HATSEY S géherate FRIA
mouse variableiragians efherryand dighifchaine,iang, thefealtsreSpaotyély intsretediinto the

constant domains of the humg%ilé;f? Ef’%%ﬁgtjzoa% \{yg, %’(&%cgaéi% gg!}ﬂ@et&iﬁ%ﬂﬁﬂ%@ ehimstis, PRL-I mAb

Example 22. FRe"PRIPEHERE imeric m peci arget to their Antigens The
PRL-3 did PRLefithimerxomiAbiscsre monfinareduih thsicastigahespaeiftse ey Batrstafidy indirect

immuofluoregcence, (IF)(Figure SBhanghwgsierublotanalvaes(fiown 8saadiiguied@DicThe data
show that the PRL-3 chimeric mAb recognizes only PRL-3 but not ,%RE,- l..and -2 proteins; while the

PRL-1 chimefeifiaBstsassmlay PRUSPYEAEA RIS ARY B HRtEiHYI 83 Example 23. PRL-3
Chimeric Ant'!gqoj% Effectively Inhibits the Formation of Metastatic Tumours by A2780 Cells and
HCT116 that£x $ Endogenous PRL-3; but not DLD-1 Cells that do not Express Endogenous

P141-3 A crucial expgriventispeifermedite dnseshlitherRRy 13ibhiimericf phahreoulddarget 5and block
the formation of metastatic tu ours{ide{rﬁved f{orenn Ce a(ége}{r%%ells that naturally express PRL-3 protein.
Dozens 'of cafBR BRI S8 EcPEEREY for PRE-3 Expréssion by western blot analysis. The candidate
cancer cell lines thatardgeaits el dsedarntis chodtim RIS UIETTEVBPEFS Broprs fe I dturally
expressed PRIL-3 protein. 2. be able 1o canse.matastaticAumany dermatieananidinyve found A2780

human ovarian cancer cell line and fiCTI 16 10human coloreé:tal caneer cell Iinebhav%}g%_tse two
properties andEoREPFHEY tHECARTE0CaRIRS, bladder cancer. blood cancer. bone cancer, brain ,

hreast cancer. cancer of the female genital system, cancer of the male genital system, central

20 nervous system lymphoma, cervical cancer, childhood rhabdomyosarcoma, childhood
sarcoma. chronic tymphocytic leukemia (CLL), chronic myeloid leukemia (CML), colon and
rectal cancer, colon cancer, endometrial cancer. endometrial sarcoma, esophageal cancer, cye
cancer, gallbladder cancer. gastric cancer, gastrointestinal tract cancer, hairy cell leukemia.
head and neck cancer, hepatocellular cancer. Hodgkin's disease, bypopharyngeal cancer,

25 Kaposi's sarcoma, kidney cancer, laryngeal cancer, leukemia, leukemia, liver cancer, lung
cancer, malignant fibrous histiocytoma, malignant thymoma. melanoma, mesothelioma,
multiple myeloma, myeloma, nasal cavity and paranasal sinus cancer, nasopharyngeal cancer,
nervous system cancer, neuroblastoma, non-Hodgkin's lvmphoma, oral cavity cancer,
oropharyngeal cancer, osteosarcoma, ovarian cancer, pancreatic caneer, parathyrowd cancer,

30 penile cancer, pharyngeal cancer, pituitary tumor, plasma celi neoplasr, primary CNS
lymphoma, prostate cancer, rectal cancer, resprratory system, retinoblastoma, salivary gland

cancer, skin cancer, small intestine cancer, soft tissue sarcoma, stomach cancer, stomach



and HCTI Ib cells express PRL-3 protein naturally (Figure 9A lane 1.2). A2780 cells are reported
previously as PRL-3 positive cell line (reference A4). Remarkably, significant differences are found
between PRL-3 chimeric thAb treated and untreated mice at 1-month post-inoculation of FICT116
(n-5) or A2780 (n-8) cells. Pathologic appearances (unhealthy 15and skinny) are observed only in
untreated mice (Figure 98 and Figure 9C. L-side) but not in treated mice (Figure 913 and Figure 9C,
R-side). The treated mice remain healthy for a prolopged period of time. These results suggest that
PRL-3 chimeric mAh is able to block metastatic tumour formation of cancer cells naturally expressing

PRL-1 In contrast, weidentifind.a hymansaion sancessaibliogQkRibihaksdesnnougxpress PRL-3
protein (Figure 209A, lane 3). The DLD-1 cells are serviced as . a n tive,control for this experiment
Expectedly, S8Peffeishdari s oo bttt s et QB RRirener 4 28 gg&gﬁ‘dtﬁﬁ‘[‘?reated (Figure 90,
R-side) groups (n=anafrricaersieaiingREB:d leedl Sondxiah il shbwitmalihyhappearsioge, at 15-month
post-inoculation of QLD-I cells. Strikingly, DLD-1 cells engi 2 verexpress EGFP-PRL-3 could
cause pathol%%&ﬁ%ﬁ}gsﬁéffpgﬁ?}%%ffcsgga%’é%nSer]agﬁnrefés‘f%%ﬁﬁ%St%?‘gﬁ%og%{?t&r?e% cells. Multiple
micro-metastatic tuRvolidisardefoimduite i tontrsisTdiadie fidisemaaysyiPlgah 888 EXBYERSE PRL-3
expressing canger, cells, JReEGERE Rl nasitvs gellsarspisefaupdinihehleadsmearof the
untreated mice (Figure | OA n-5) at this time; suggesting that I'RL@fgou}lg _(olonga_cell su]_rvival in the
blood stream?4Hf: a5 (RCBTRE R TR P REC T SR AB R AL EHE WS S5Rificailly difference
in their sizes anpehathemthy.ampeatansr fonseprotongedyeriotgfatimes Micnoumetastaticztumours are
not found in the lungs of treated nyde mice carrying these exoge ressi ancer cells.
The EGFP-PFES] ‘%f?ﬂv‘é"f:“e'f %‘r%g SEE Y0l |naﬁwgé‘%?gggsérﬁ’g‘é%%‘%?ﬁ%%riﬁﬁ%ﬁ%g ?!%)ggl%e 108
n=5). THE resirterstighbst ShadPRE:3rokirmdit sngiperseiieniomorOMIEtH AR M ATE BAY9SFation of
cancer cells Yt il A S ENABRRARNR B RRAIN.A5 BKPIBARANGINORISE PRL3

exogenously. Importantly, the antibody has no effect on cancer cells that do not EXPIess endogenous
PRL-3. Exaﬁ?&@%?lm%’@ﬁ%sﬁgﬁﬁﬁﬁaw EHSEHO LR N ATRE TR Bt ‘haoigfﬂ%‘t‘é’@t%itic
5Tumours by;d2Ji6ktt Gelisitbat Bxpressdotndogensouis:P Rili3;Hanten ol B8 EHG«@s]IFattatedo not
Express Endogenous PRL-3 We.had demonstrated that the anfi could block metastatic
tumours form%% )go Uhan *%:%*‘%368 Ceiis: ?\Tgcg/%?%érﬁésné’%vag?ﬁcﬁgg %ﬁgég a%%érlﬁa cell lines: B 1 6F0 and
B16F I Q to perform,addition mAbs treatments. Both cell lines form multiple metastatic tumours rapidly
in 10mice. For untreated mice carrying B | 6F0 cancer cells that express endogenous PR1,-3 protein
(Figure 11A),Enetgstatic ihidaes: £/H fdindd 47 HdrendK{AA%ws indicated), livers, bones and abdomen
(Figure | 1B, R-side)} again Wy showed that achimers mAb seuld sffisieacyovipe.aut-patastatic
turnouts formation in many tissues of treated mice (Figure |1 111, In a parallel control experiment,
dozens of metestHti®4tRh B0 %@%%ﬁ?ﬁﬁh&%’f untreated 15or treated mice that carrying 1116F10
cancer cells thah#pipQt e¥RiesaR TRURNOUSIRRbLIISpIbe Pxihiguies LAY B Bheicartseithat there are
no significant dgg{erences in numbers of lung metastatic tumours between treated (Figure 11 upper
panel) and u a'"tgd mice (lower panel). So ihr, the results obtained from PRI,-3 chimeric mAb
treatment on several PRLeB poditirebinek prespns 6 CEREELcIptiies Bufyedtasdctisestigiency of the
treatment is tightly, 20¢otslatedvdthswhathar, thefamation.ebuetanatin lumped.saused by the
PRLS supplemented with 10 % fetal bovine serum and selected in 1 mg/ml G418 for 20-30 days.

The cells (10° celis/mi} are then subjected W EGFP sorting by FACS Vantage, SE mode

joe
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(Becton Dickinson) and re-grown in culture to establish stable cell pools.
Exampie 3. Generation of AT-3 Cells Stably Expressing EGFP-PRL-3 or AT-1 cells
Stably Expressing EGFP-PRL-1

To obtain EGFP-PRL-3 or EGFP-PRL-1 wmours, 8-week cld nude mice (Jackson
Labs, USA) are each injected via the tail vein with EGFP-PRL-3- or EGFP-PRL-1-cxpressing
30 cells (5x10°). Mice are sacrificed at 3 weeks after the tail vein injection. Lungs carrying
EGFP-PRL-3 or EGFP-PRL-1 tumours are removed. EGFP-PRL-tumours are dissected out

individually under the fluorescent microscope (Zeiss, M2 Bio Quad). To generate cell lines



overexpression. lithe metastatic property of cancer cells is not due to PRL-3 overexpression (B161;10
cells), the administration of PRL-3 chimeric mAb has no effect in blocking tumour formation (Figure |
IC). Example 25. Discussion (Examples 15 to 24) 15Most cancer patients die from metastases and not
from their primary disease. Cancer metastasis is a multistep process. The first important step of
cancer metastasis involves neoplastic epithelial cells losing cell-cell adhesion and gaining motility,
which drive cancer cells to disassociate from the primary site of the tumour and to invade adjacent
tissue. The second step requires cancer cells to acquire an ability to get into the blood circulation

30(intravasation)of 4ae: hesk Zhese wedtiarsiens misht iakaadangitims teinguaieeand achieve.

Here. we used an experimental metastasis assay (reference A19) and started our experiment at the
step of intraVeRsgiHinTy! BirEEIRNTHERHAY DAY IifiEHa0F SHHB’éerdélé#flﬂtg’ééo%q&é}éu‘%ttgﬁ% the talil

vein of mice {@acay % whichmirvic:khieisest (fippetpstatic uBbopraeddmeWeltreateliohatanimal with
PRL-3 chimeyi day 3, followi twice kly. 0 / ministragiens; [akep together
from the outc%@hﬁgéggﬁet%%é}%ﬁvg’%e%%é’r)l{glen%{é\%\igﬁaﬁéﬁgirée%gti od L*tggﬁgﬁgﬁgur findings
suggest:3. théhpratesseotaamterimetastisisinbolohd Afdcafk disetirhesy LebaringWHTone million
cancer cells (seed). by the Send ofithemxpriiment: wepahserver abeutQlbymasastatic lung tumours in
untreated mice and about 10-15 metastatic lung tumours in mice treated with PRL-spccific mAbs
(reference A1ByI¥RBIFATESFERCE that only about 0,01% of cancer cells are estimated to reach their final
destination suGeassilyG2ndratiia stugycapatRIwedound fenee 2Bl dPRicroRuheimin lung
sections fro t;)eated mice comparing with those from untreated mice (Figure 10A); 10suggesting that
the mAb could act on reducing the number but not the size of tumours. 3. The efficiency of the

treatmehd is also hidhlyasstsidtedwighoahsdtimileerbeghaterimfoauee he OHRORHADs. If the

treatment is nat, startedseany cRevauh detaved Mokiwerk aar sepeen celsdprewatian, the results
would not be as good as ea,rlé treatment daéaS)' these findings ir%ﬁ)licat that PRL-3 mAb might play a

role in neutrali¢AtgeaNer SrEH yiRe PRpa Sl e e e {REGAE LR ERG and wondering
in the Hood stieamcRelayaddreatmentmight atiowtanceoets 4o inavereghandddlgiissthrough the
blood vessel textrayasationt and land gn distal argan for seeding, the mAb, ﬂ%'m%\f%lgggfghance to
arrest the PRY’:’% §§§i’[ﬁ}%u%%§£§r&?(3?§Cll)’eti/roﬁngg“e";dgr“g{/@an.gﬁ%%’an(f seeding. This hypothesis is
supportéd by tivenprbiandedaprdbetitélof D pBrIcEGFE-PRIB calst P EIMAUEOH OF untreated mice
and clear redyction: 20 of these:cells it Bics seasivesmpbdreatment 4 sMastimpartantly. PRL-3
chimeric antibody could only effectively block the formation of metastatic tumours that derive from the
cancer cells RBFE&THE EHABHERGTEPREESE Y not cancer cells that do not express endogenous PRI,
3. Therefore, our PR3 dnAd tieatment isqveryispetifiectofitsrommmaitigensRdtaplinstiemsab acts better
through the blood stream hut not oug/l]lll | response, we ener t@gz@@ﬁ? raff gamours by
injecting one Fﬁ?ﬁfﬁ%{gﬂ%i_ﬁ%ﬁéﬁh&g{r}r&l s?o' aﬂy%%fﬁ%ﬁi%éfr%énof%e nude r%ice, v@e then injected
mMAD to tife simdarareas twice weekly starting on day 3, we found that the mAh has no effect in

reducing the size of loeap xenaaraftiunasaddatanot shown). The detailed cellular and molecular

mechanisms responsible for PRL-3 mAb to inhibit PRI--3 mediated metastatic tumc?gr fgrmation in the
experimental metas%%e&%évw to reference 20. All animal studies have been approved by the

Review Board of the Institute of Molecular and Cell Biology, Singapore. We foliow the

policies from the Animal Facility Center of The Agency for Science. Technology and

Research (A* STAR). Singapore™™'®, Nude mice are injected with one million cancer cells via

their tail vein on day 1. The treated mice are administrated with PRL-mADbs via tail vein twice

]
¥

a week.
Exampie 6. Western Blot Analysis
Detailed steps are described in reference 19,
30 Exampie 7. Confocal Microscopy and Analysis of EGFP-PRL-3-Rxpressing Cancer Celis
AT-3, AT-1, or parental CHO celis are grown on cover ships and washed once with
PBSCM (PBS containing imM MgCl; and 1mM CaCly). Cells are then fixed in 2.7 %

paraformaldehyde for 20 min at room temperature (R7. 24y, After two more washes with



30currently unknown and need to be defined by future study, The results that PRL-3 chimeric mAh
could ablate metastatic tumours of PRL-3 expressing cancer cells in mice are encouraging and
suggest a concept for other intracellular targets in clinic. Our study might open up new and enormous
opportunities for antibody therapy using mAbs against 86 intracellular oncogene products to treat
various cancers and cancer metastases. As PRL-1, PRL-2 and PRL-3 are overexpressed in various
cancers; we would anticipate the widely needs of the;PRL-chimeric mAbs that could be the
forerunners of novel medicine to combat various PRL intracellular phosphatses associated tumours.

We could selggtapd traat.squsbuprsaf Rrancamnaticnts (osexample PaboNuffes pgnpreatic cancer)

that would relapse-recurrence within a short period of time. when the primary ancer is first diagnosed.
The differenca@itsahinssrncrsamsatiiierd ATsARSY BroRRsbY pakakt PPd"Efgga ¥ (S re0Eal if the
chimeric mAksdtaue ©ffeciscorinrt within Besha rdaniadat dimeh antiEnawple 6orwgrRREBhANtibody
318 Rinds to.poth ntragellulayr and Externalised.ar 1 C P I ideAv experiment is
conducted asP %ﬁ%w%&gigmi% %?%ﬁ%ﬁ%?'f%qﬁ (1!6%2?651?!?%?@ F Otgézogﬁ%%ﬁglocrﬁ culture dish each
till 80% confliientsscence RidRBSIyasiefomsdverantinreaiibadiec whpyamietighasial § IHbeeiRs-free
overnight. . NG day-Rarvest Mediumrod sniniBkadisadrd ihe petied cepindAkeagain and keep
the supernatanté*lyses cells from the dishes, check each cell line for P -gceéE%ssiontin Féilgure 12A)
5. use GAPDEPHE RigrotaRt 1EuPEORGeT 18FLEaTSals (ﬁ’ﬁ'@'ﬁﬁ%ﬁ " ChedRthd medium under
microscopy te:makesuie thetdds. nuceliinthennediethwith Sonoentedtsd thgupsdiuriiaftifun SDS gel
for secreted oy, exterpalized PRL;3 in. culture. medium (Figure. N . in Figure 12,
Figure 12a. VAT o B o e ADTab. B 1o A e R el e
that express eritiogenoGoPREL Brpwiteirn wHikeB6Et @ {eaPPM 3 homexpessiig cancer cells.

Figure 12B. GAERE] dSiHseehaR@ninlmi ¥igrcontrol. Figure 12C. Western blot analysis on
four culture mediathat are harvested from the four cancer cell lines. PRLI;% phos ha%s is found to be

secreted out from 1UFFEFOPEEHSTAL BRI e W BRG W AT BIRIT B Hé&é%ré)’%as ot found to be

secreted out frarmothe resiofitheithreacrlis; BuggestingRinatitfersestatioROMRRIGI BréEPhatase could

relate to cell t{%?r{eon Southgate, Peterborough, England) to perform THC experiments, we investigated PRL-

i

L

3 and PRL~1 protein expressions on human colon and breast cancer specimens from Cybrdi
(Frederick, Maryland). The human low and high density multiple malignant tumour arrays
{TS42040704) and (TS43040303) are purchased from BioGenex (8an Ramon, CAY The
formalin-fixed, paraffin-embedded slides are baked at 54 "¢ for 10 min and then de-waxed in
fresh xylene for S min (2x). The slides are subjected to rehydration with sequential 100 %, 95
0 %. 80 %. and 75 % Fthanol. PBS (2 min for cach change), then in 0.01M sodium citrate pH
6.0 buffer, followed by antigen retrieval 2100-Rewriever Pick Cell Laboratories { Amsterdam,
North Holland, 1698SM. NL) for 15 min. The slides are cooled for 4 h in the cooker. The
slides are washed three times with PBS (5 min each) and transferred into PBS with 0.6 %

H,O in the dark for 20 min. The slides are washed in PBS several times amd {reated in PBS-

I
T4

6.2 % Tween 20 for 20 min at 24 "C. The blocking step and antibodies incubations are
performed according to the manufacturer’s mstructions.
Example 9. An Animal Model Aliows Rapid Formation of Aggressive Metastatic Lung
Tumours

This Example describes the generation of PRL-over expressing tumours in mice and
30 provision of an animal model for future PRL-cancer therapy.
Reference is made wo Figure 1.
Firstly, nude mice are used as an in vivo “cell sorter” to select cells with high

metastatic activities. 1x10° EGFP-PRL-3- or EGFP-1-expressing CHO cells are injecied into



specific phenomena. The data suggest that in vivo. PRL-3 can he secreted into the blood stream in
cancer patients. Phosphatase secretion has never been reported in our literature. 87 Example 27.
Epitope Mapping of Anti-PRLI and Anti-PRL3 Antibodies Epitopes for each of the anti-PRL antibodies
269 and 318 are mapped as follows. First, we exclude most of the amino acids that are identical
among all three PRI.s. Second, we select the differences in amino acid sequences among the three
PRLs. Third, 28 5peptides are specially designed fo _{hese specific regions that might be able to
distinguish from each other for the binding of thcir respectlve antibody to its own specific regions.

We SpeC'a"ytﬁ@a@ua@c%@oP@QémP&&h@m RRL-BSReCTieRURaRELS SOt Aar.ardgradifrom

(lenemed Synthesis, Inc. tWWW eneme s n.com ). The 2g peptide spots are arranged as a map in
Table EI beldhbadraass ‘?ﬂ polypepiieks BeYiRIKERE0corresponding to the spots to Figure

13A and I3B. Refereneady G ;Lx)@e BTN MBELNK FTNK B ESnWREA TérIskME kR GaliRV 12
minced iy culture dishes to establish a more aggressive and homogeneous EGFP-PRL-3
5 expressing metastatic cell line named AT-3 or EGFP-PRL-1 expressing tumour cell line
named AT-1.
Thirdly, 1x10° of AT3 or AT celis are injected into nude mice again via the tail vein.
Fourthly, we divided the mice into untreated or treated groups with different antibodies
administrated via tail vein injection on days 3, 6, and 9-post inoculation of the tumour cells.
16 An antmal model in which PRL-3 or PRL-1 over-expressing cells rapidly formed
metastatic tumours is designed. With such aggressive metastatic tamours as background, one
should be able to gbserve any suppression of fumourigenicity if treatment with anti-PRL-
mAbs is effective,
Our animal model recapiiulates the aggressive metastatic activities of PRL-expressing
15 cells and is useful in dissecting metastatic events occurring after invasion or intravasation.
Example 18. PRL-3 mAb or PRL-1 mAb Blocks the Formatien of EGFP-PRL-3 or
EGFP-PR1-1 Metastatic Lung Tumours with ~90% Efficacy in Mice
Four groups of control mice (Figure 2A, a, untreated; b, PBS-treated; ¢ & d, two
unrelated antibodies) showed massive and widespread EGFP-PRL-3 metastatic tumours
20 (~140-130 loci) in their lungs on day 15-post-injection of cells,
Strikingly, the other four groups of mice that received three doses of PRL-3 mAbs m
the form of either purified igG or unpurified ascitic fhuid from hybridoma clone 223 (Figure
2A e and g) or clone 318 {Figure 2A {and h) showed a dramatic reduction in EGFP-PRL-3-

expressing tumours (~15-20 loci) in their lungs.

o
N

Similarly, the PRL-1 mAb significantly reduced the formation of metastatic tumours
derived from the inoculation of EGFP-PRL-1-expressing AT-1 ceils (Figure 2B, lane 9).
Owverall, mice (n=40) treated with PRL monoclonal antibodies showed inhibition of metastatic
lung twmours by ~90% compared 1o control mice (n=40), PRL-3 mRNA {but not protein) has
been detected in the heart
30 In this regard, it is worth emphasizing that animals treated with the PRL-3 mAb did

not exhibit noticeable cardiotoxicity or other undesirabie side effects.
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Example 11. PRL-1 mAb Specifically Blocks the Formation of PRL-~1 (but not PRL-3)
Metastatic Tumours while PRL-3 mAb Specifically Blocks the Formation of PRL-3 (but
not PRL-1) Metastatic Tumours

This Example demonstrates that the effects of the antibodies are specific.

Reference is made to Figure 3.

We show that formation of lung metastatic tumours by PRL-1- and PRL-3-expressing
celfs 18 not blocked by mock-PBS treatment (a, e) but is effectively blocked by rabbit PRL
antibodies (b, f) as the rabbit antibodies react with all three PRLs (PRL-1. PRL-2 and PRL-3).

We show PRI-1 mAb blocks the formation of lung metastatic tumours in which PRL-
1 is overexpressed (c) but not PRL-3 is overexpressed (g).

Similarly. PRL-3 mAb inhibits {reducing tumour numbers) the formation of fung
metastatic tumours in which PRL-3 is overexpressed (h) but not PRL-1 is overexpressed (d).
Example 12, PRL-3 mAbs Effectively Inhibit the Formation of Metastatic Tumours by
AZ780 Cells that Express Endogenous PRL-3 but not CT26 Cells that do not Express
Endogenous PR1-3

The dramatic efficacy of PRL-mAbs therapies depends on targeting cells that have
high levels of expression of the EGFP-PRL proteins so far.

We then performed a crucial experiment to assess if the antibodies could block
metastasis of cancer cells that naturally express PRL-3 protein, Candidate cancer cell lines
that are ideal to be used in this experiment should have two properties: 1. naturally expressed
PRL-3 protein. 2. be able t0 cause metastatic tumour formation in mice rapidly.

We found A2780 human ovarian cancer cell line has these two properties and
confirmed that A2780 cells express PRL-3 protein naturally (Figure 4A, lane 23, which is
reported previoushy”.

Meanwhile. we identified a mouse colon cancer cell line CT26 that does not express
PRL-3 protein {(Figure 4A, lane 1). CT26 cancer cell ling is selected as a negative control for
this experiment as it has strong metastatic activity in hungs of nude mice at 2-week post
inocutation of the cancer cells (Figure 4B).

Expectedly, no difference is found between treated (Figure 4B, a) and untreated
{Figure 4B, b) groups of mice receiving CT26 cells, which all show pathologic appearance in
weight loss.

Rapid formation of aggressive lung metastatic tumeurs by CT26 cells is not inhibited

by PRL-3 mAbs (Figure 4B. bottom a) as compared with lungs (Figure 4B, bottom b) from



PPGKV \ YNDPGF .KOPHTH HTHKTR Table El . 28 peptides tested for epitope binding against
anti-PRL | antibody and anti- PRL3 antibody. The Table shows a map representing an arrangement for
each dot. The polypeptide sequences corresponding to the dots in Figure I3A and Figure 13B are
shown. 15Protocol for PIiDI Dot Blot Membrane Blocking Membrane 11 Pre-wet membrane with 100%
Methanol for a few seconds until it changes from opaque white to a uniform translucent gray when it is
thoroughly wet. 7) Incubate the membrane in water for 45 minutes to elme the methanol, 3) Block in
3% BSA overnight at 204C with shaking. Irnmunostaining I) Incubate either with PRL-1 (#269 in

Figue 13A) L Rs? (GAAB BTG HE)ARICaSIEs AUl AC D oiag. 2l Wesh v

PBS tween-20 four times, 1 |nu es eac Incubate Wlt anti mouse ours at room
temperature W%éﬁéﬂhﬁ@ IR b srigasB S rpivegrEpodeutities, 10 minutes each. 88 ECL

Developing 1) |nCUbﬁ%i«MﬁB&d@éﬁﬁtlﬁﬂz@%&@éﬁ'&@%&ﬁE@%Fﬁ%@@@%%ﬂk@é@%%&@ﬁs buffer,

lace in Iastlc/s ran wra De n dark room. Results
P P mont pe%%mc%uf?')non o 0 human cancer cells that express endogenous PRL-3 protein.

5 Pathologic appearances (unhealthy and skinny) as well as multiple tumours formed by A2780
PR1L.-3 positive-cells are observed only in untreated mice (Figure 4C, R-side) but not in treated
mice (Figure 4C, L-side). The treated mice remain healthy for a prolonged period of time.

These resuits suggest that PRL-3 mAbs are able to block metastatic tumour formation
of cancer cells naturally expressing PRL-3 but has no effect on cancer cells that do not express
16 endogenous PRL-3.
Example 13. PRL-3- or PRL-I-Expressing Cells Taking Up Fheir Respective PRL-
Antibodies
The precise mechanism by which anti-PRL amibodies inhibit tumour formation needs

to be further investigated. To determine whether tumour cells can take up PRL mAbs. we

f—
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examined PRL-3 mAb staining using an indirect immunofluorescence assay in non-
permeabilized AT-3 cells over-expressing EGFP-PRIL.-3.

Some non-permeabilized AT-3 cells appeared fully stained with the anti-PRL-3 mAb
(Figure 5A. white arrows indicated in b & ¢ panels). 40% of these cells are partially stained in
red, but >50% of the cells are completely unlabeled (Figure SA, b, ¢) compared to
200 permeabilized AT-3 eells showing 100% staining in red with anti-PRL-3 mAb (Figure SA, h).

The data indicate that large PRL mAbs are still able to either partially or completely
penetrate o non-permeabilized cancer cells.
Analogous results are obtained using an anti-PRL-1 mAbD (clone #269) with CHO cells
that over-express EGFP-PRL-1 (data not shown).
23 To further confirm the antibody can access into cells internally, we select an antibody
against o Golgi apparatus marker (GS28) and show that the GS28 miAb can penetrate into
CHO live cells in culture (Figure 5B a-c}. Furthermore, the majority (60-70%) of live cells
that are serum-starved overmight shows higher efficacy in taking up mouse anti-GS28 by
unknown mechanisms {shown in green Figure 3B d-3.
30 To mvestigate if the up-take of the antibody 1s a general cell phenomenen or not, three
PRL-unrelated antibodies are tested on two other cell lines. These are mouse anti-GS28 and
rabbit anti-PTEN antibodies on non-permeabilized human mammary epithelial cetis (MCF-

tOA}: and mouse anti-(GS828 and rabbit anti-p53 on human breast cancer cells (MCF-7).



5The results are shown in Figure 13A and Figure 13B. Figure | 3A shows the results of a Western
blot analysis to map epitopes for PRL-1 (clone 4269) mAb Two positive dots indicate that the PR1.-1
mADb preferentially binds to two polypeptides (la. TYKNMR. 1 b, TLNKF1). Figure 13B shows the
results of Western blot analysis to map epitopes for PRL-3 10(clone 4318) mAb. The two dots indicate
that the PR1,-3 mAh preferentially binds to two polypeptide (4f, KAKFYN; 5d, HTI1KTR). The results
show that PRL-1 mAb (clone4269) and PRL-3 mAb {clone4318) may bind to epitopes that are tbmied
by non-linearized sequences. REFERENCES 15I. Diamond RH, Cressman DE, Laz TM. et al. PRL-1.

a unique nuclear proie Wi PeRRALSC. RUREH:PolgiM, alCel il 4084 375262

2. Wang J, Kirby CE; Herbst R. The tyrosine phosphatase PRI,- | localizes tg the endoplasmic

reticulum andFREOMmAbIRISTRNEbHRE ST e Vﬁoﬂmf%ﬁ%’wmfw&mﬁw By B 6659-68.
3. Rouleau QhM}M@(ﬁ@J@ﬁﬁt&i}.%@lWmm%%eﬁﬁ&s&@ﬁ&ﬁ:%m&gmm cells and

endothelial cells: ex res nctlo Mei Canc T 0 ng Q, Holms
D1R, Powell ERPE40: 6@5 ‘\3\%5 ?h Jarﬁ\ﬁ% §476F & sﬁgmallz’zsp mt‘é%% %%S’S\Tﬁt%ro%%te cancer
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proteins may also be targeted using monocional antibody therapies.
10 Example 14. Over-Expression of PRL-3 and PRL-1 is Associated with a Variety of
Metastatic Caneers
To evaluate the clinical and prognostic significance of PRL-mAbs as potential drugs
against PRL-3- or PRL-]-related cancers, we sought te additionally assess a spectrum of
known PRI.-mediated cancers which inciude colon, breast, lung, brain, ovary, melanoma, and
15 gastic cancers” ',
Using a PRL-3 mAb to perform immunohistochemistry on human multiple caneer
tissue arrays, we found that PRL-3 protein is up-regulated in 15% (267158 cases) of eolon
cancers, 16.5% (19/96 cases) of breast cancers, and 15% (2/13 cases) of esophagus cancers.
Over-expression of PRL-3 is closely associated with squamous celi carcinoma in fung,
20 penis, and cervix cancers. Selected samples are shown in Figure 7A.
PRL-1 protein is over-expressed m 6.2% (8/128 cases) of colon cancers; m 20% (5/20
cases) of brain cancers, and in 7.6% (1/13 cases) of esophagus cancers (Figure 7B). in these
cancer samples, PRL-positive signals are mainly localized at the plasma membrane and the

eyvtoplasm.
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Example 15. Discussion (Example 1 te Example 14)
Metastasis is the most fearsome aspect of cancer. We and others have shown that over-
expression of PRL-3 and PR1.-1 is associated with a variety of human cancers’ S on this
study, we further demonstrate that PR1-3 protein is up-regulated in colon, breast and
esophagus cancers. Over-expression of PRL-3 is closely assoctated with squamous cell
3¢ carcinoma in lung, penis, and cervix cancers. PRI-1 protein 1s also over-expressed in celon,
brain and esophagus cancers.
Targeting cancer cells that over-express intracellular PRL to prevent cancer metastasis

by exogenous reapents is a challenging task. Monoclonal antibodies (mAbs) constitute the
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302005; 11:2%3%%4 cancer cells (seeds) need to survive in the distant organs (soils) to grow up into
metastatic tumours. We starled our metastatic assay at the step of intravasation by injecting
one million EGFP-PRL.-cancer cells directly into blood vessel via the tail vein (Figure 1). The
process of cancer metastasis is a long and difficult journey; only about 0.01% {~100 tumours

out of 1x10° cancer celis} of cancer cells is estimated to reach their final destination

,._.
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successfully. By the end of the experiment, we observed about 100-150 metastatic lung
tumours in untreated mice (Figure 2A, a-d) and about 10-15 metastatic lung tumours in mice
treated with PRL-specific mAbs {Figure 24, e-h). Our studies represent the first examples of
effectively (~90%} blocking experimental metastasis in mice by using mAbs against their

20 respective phosphatases despite their intracellular localization. In addition, we showed that
PRL-mAb is specific to its own antigen. PRL-1 mAD specifically blocks the formation of
PRI -1 but not PRL-3 metasatic tumours; while PRL-3 mADb specifically blocks the formation
of PRL-2 but not PRL-1 metastatic tumours (Figure 3}, Furthermore, we demonstrated that the
PRL-3 mAbs do not block tumour formation by CT26 mouse colon cancer cells in which the

25 endogenous PRL-3 phosphatase is not expressed (Figure 4A. Bj. 51 anificantly, we show that
PRL-3 mAbs effectively block the formation of metastatic tumours by a human ovarian cancer
cell line A2780 that expresses endogenous PRL-3 protein. The effective inhibition of
metastatic tumour formation by PRL-3 positive naturally-occurring human cancer cells is
important as it indicates that PRL-3 mAb or its humanized antibodies may be candidates to

30 treat human cancers associated with PRL-3 overexpression. Although the comparison of PRL-
3 antibody’s inhibitory effect on A2780 human ovarian cancer cells with the non-inhibitory

effect on mouse CT26 colon cancer cells indicates the antibody is targeting cancer cells
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Thirdly. intracellular PRL-3 could be proteolytically processed and antigenic fragments may

be presented on the cell surface by class | major histocompatibility antigen so that the cancer
15 cells become targets of cytotoxic T cells.
To address the first possibility for how these PRL-mAbs inhibit cancer metastasis
driven by their respective intracellular antigens, we provide evidence that the uptake by PRL-
3- or PRL-1-expressing cells of their respective PRL-antibodies might be a general
phenemenon as we also found that a PRL-unrelated antibody to the Golgi marker-GS28 can
20 peneirate into Hive CHO cells in culture and the antibody uptake is enhanced by serum
starvation of the cells (Figure 5B).
An important guestion is whether the antibody penetration occurs specifically
cancer cells or in untransformed cell types as well, and if other classes of antibody can also
enter cells. Three PRL-unrelated antibodies are tested on two other cell lines. These are mouse

anti-GS28 and rabbit anti-PTEN antibodies on non-permeabilized human mammary epitheiial

a2
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cells (MCF-10A); and mouse anti-GS28 and rabbit anti-p33 on human breast cancer cells
{(MCF-T).
Again, we found that regardless of whether the antibody source is rabbit or mouse, a
fraction of non-permeabilized cells (about 10%) showed efficient uptake of both antibodies in
30 the same celis (Fipure 6A, B). When MCF-7 cells are serum-starved overnight, the non-
permeabiiized MCF-7 cells are able (o take up both (G328 and p53 antibodies with high
efficiency (about 70% Figure 6C).
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are intehfled towewithinith@Btopangbaditiarhao Ipab XIS releRRCS ARBBTS R8BI D binding to an
PRL-1 or PRL;3 palypeptidc, in which the antibody is capable of binding to an epitope bound by
antibody 269, antibody 223 or antibody 31 8, or a variani. hcizngggorg%%%derivativq or fra%glt%nt thereof.

Here we provide evidence to demonstrate the P are correctly targe
tumours with endogenous expression of PRL-3. Our data finally suggest that intraceliular
proteins may also be targeted using monoclonal antibody therapies to ablate metastatic tumour

20 formation. We propose that cancer researchers consider reevaluating a wide spectrum of
intracellular oncoproteins as possible targets of mAbs for anticancer therapy.
Example 16. Generation of Specific PRL-3 and PRIL-1 Mouse/Human Chimeric mAbs
{clone #318, 269)

For PRL-3 chimeric mAb, the total RNA is extracted from 6x10" hybridoma cells

25 {clone#318) using RNeasy Mini Kit (QIAGEN, cati74104). DNAse 15 used during RNA
extraction. The RNAs are then reverse-transcribed into cDNA using SuperSeript [1 RNase H
(Invitrogen, Cat 18064-014). The resulting total cDNAs are used as templates {o generate
‘universal variable region” using Ig-Prime Kits {Novagen, cat#69831-3} for PCR (95°C, 34°C,
72°CY with 30 evcles. The PCR fragment is cloned into PCRI-TOPO-Vector with TA cloning

30 kit (Invitrogen, part#45-0640). The PCR fragment is cut with Mfel and Xho! then inserted
into respective sites of a human IgG1 constant region expression vector-pCMV-human 1gG1
{18) to join mouse variable region of heavy chain (clone #318) with human 1gG1 constant

repion. Similar PCR procedures are performed for mouse variable region of light chain with



2. An antibody according to Claim I, in which the antibody is capable of binding to an epitope on a
PRL- | polypcptide bound by antibody 269. 3. An antibody according to Claim | or 2, in which the
antibody comprises an anti-PRL1 antibody capable of binding to an epitope TYKNNIR or TLNKFI, or
both, or a variant, homologue, derivative or fragment thereof. 104.An antibody according to Claim 1, in
which the antibody is capable of binding to an epitope on a PRL-3 polypeptide bound by antibody 223
or antibody 318. 5.An antibody according to Claim % pr 4, in which the antibody comprises an
anti-FR.13 antibody capable of binding to an epitope KAKFYN or FITIIKTR, or both. or a variant,

homologue, defivafivenat.fragment hireef AnGAaanibodyagearding tornquecasingeaigim, in which

the antibody comprises the variable region of monoclonal antibod% Zgé_éSE%ID Ng: 2, SEQ ID NO:
41. the variaBhrégions &F Mbridadh Trapeysss vaktPay s B S8 SNBSS e variable
region of monesienal artibodydhin(REQKDNA RS EQriS:NOvER) Foninantizodycoraprising the
variable region of monaclopgl anti 269 (SEQ | ol ( i4)e 058 grant;
homologue, ﬂg?ﬁ?é?i\?eaé‘? r%%?ﬁgr%? %ﬁﬁ&%‘ﬁfﬁ%s‘%%%%ﬁé%c%fqg%égigggﬁ%??gﬁnn antibody Scomprising
the variable reigidraafaionotisibkiritisodie 6B EED! I‘H@ﬁ."é’.@E@%@W“@)devariant,

homologue, garivative qr, finament herepfubich issanablesafhinding.RRkih 2b@iAp.antisody
comprising the variable region of monoclonal antibody 318 (SES ID I\%‘% ID. S‘gg II§)VNO: 12), ora
variant, hom8fiige Cdiivativeabi LGB e PSP T s ARE bIBiSaiRE PRESY 93 10. An
antibody accpydisg te@oyoprecedingclaimwhichiachipablelpfibiidipentoaaPinlk deehdar iPRL-1 or

PRL-3 polypgplde, prefersbly y.asind capaiie ol pasaing ihe Rlasta embianeala cell IlAn

antibody according %oc'any preceding claim, in the antibody Is capable of 5binding to and
inhibitintfa blologhoaizactisi? @t RRIthd mRNRE 48; Preferesiy HrorsmPa s8he PHYSPRRAESE P TP)
activity. 11. Anantiody acerrding da.a0y REsadNg:siimoimbichihe:antibady Ts sapadle of

preventing metastasis of a cancer, preferably colqgrectal cancer, ovarian cancer, br(?gc?t cancer, liver

cancer, pancPS&ifaa e FopFidtate TMbe e I Bl fOaI™ SHY R REEFIBERIEC SHESY Tocervical

cancer, brainngamegrdesephageal cancer, bladder carcinoma, kidney renal cell

Example 17. Generation of DLD-1-EGFP-PR1.-3 Tumour Cell Line

15 DLD-1 colon carcinoma cells from ATCC CCL-221 (Mannassas, VA)., EGFP-PRL-3
expression construct is transfected into DLD-1 cells using Lipofectamine 2000 {rom
Invitrogen (Carisbad, CA). To obtain EGFP-PRL-3 tumours, R-week old nude mice (Jackson
Labs. USA) are each injected into the hips of nude mice to form xenograft tumour. Mice are
sacrificed at 3 weeks after cancer cell inoculation. Tumours are removed and examined under

20 the flucrescent microscope (Zeiss, M2 Bio Quad). To generate DLD-1-EGFP-PRL-2 tumour
cell line. EGFP-tumour is washed twice in PBS under sterile conditions; cut into tiny pieces
and cultured at 37°C with 5 % CO» with RPMI 1640, 10 % FBS and ] % antibiotics (Sigma}.
The cells are trypsinized and split at a ratio of 1:3 into new dishes. The tumour cell lines
homogeneously expressed EGFP-PRL-3 or EGFP-PRL-1 are confirmed by indirect

25 immunofluorescence.
Example 18. Cell Lines: HCT116 (CCL-247), DLD-1 (CCL-221), B16F0 (CRL-6475),
B16F10 (CRL-6322), A2780

HCT116 (CCL-247) is a human colorectal carcinoma cell line. DLD-1 (CCL-221Yis a

humarn colorectal adenocarcinoma cell line. BI6F0 (CRL-6475) and B16F10 (CRL-6322) are

30 two mouse melanoma cell lines. All four cell lines are purchased from ATCC. A2780 isa

human ovarian cancer cell line and is purchased from ECACC (Cat#93112519 UK}



carcinoma, ovary lymphoma and skin melanoma. 13. An antibody according to Claim 12, in which the
cancer is a PRL-1 or PRL-3 expressing cancer. 14. An antibody according to any preceding claim
which is a monoclonal antibody or a 15humanised monoclonal antibody. IS.A combination comprising
an anti-PILL-1 antibody and an anti-Pantibody, each according to any preceding claim. 16.A
pharmaceutical composition comprising an antibody or combination according to any preceding claim,
together with a pharmaceutically acceptable excipiegl;, diluent or carrier. an17.An antibody capable of
binding to PRL-1 or PRI,-3, preferably an antibody according to any of Claims | to 14, a combination

according to £laim ,%ﬁQrk?zg)g.mgie%@@;a@mposition according to Claim 16 for use in a method of
treatment or prevé)rmon of cancer or metastasis thereof 1K.An antibody, combination according or

composition accordhséFteneiaimary foAerieerhd 3% ohibam e s i QISR AIRENRERS dEomprises
exposing a capgaieskiqitherantibody prisonnkinations fdn 10 Avirastiedinot enenbifidtion or

composition according to. Claim. 17 or 18 for a use as specified. therein, in yhich th ! omprises
administering[\ﬁel‘f‘fé”rgﬁéﬁifé‘éﬂ;l}gf%&?wg"a%do%ﬁ?%f%@aﬁ%ﬁgg ,Ségﬁﬁg?ﬁ{ét%ﬁ%r gg?n%tgiséi.'t%ogﬁ%o an
individuad suffeikgot stispectedrofisufféring fowroatisers Riickd anidedyrofedmisinatin or
composition aecording.(a;CIai 17,09 943 (BAES A% S0PeliRg gicln shich e ancer is a

metastatic cancer, preferably a PRL- | or PRL-3 expressing cancer. 21. An antibody or combination
according to B &f ERimYraTdd P08 418e 4 Specified therein, in which the cancer comprises

colorectal cagggmMNAAL GARGALNIESH GAN PRIV 8TclcanaaknpanBie Alic:CBin Ceinnprediste cancer.
gastric cancer, lung_cancer, penis cancer, ceryic cer in.cancer, esophageal , bladder
%‘é/ﬁ S STCRUTAGH %\,?/at’ﬁs \%\Crt %{ixatail’éj?ﬂ and Mous i‘n.f?hs c%u%ez%%\%m%ﬁ

carcinoma, kidney ymphoma an skin melanoma. An antibody or
combination asgerdisigtarrnyvefGiaimisi7 BRI 2ihfopmwse asdkphtifisddrsreinsgshich the number of

metastatic tumours i & EAlEA IndiYduel s desGR N Al ARSI R06oAIRASLAORckleasl 70%,

least 80% or%ﬁ%ansa% %, compared to an untreated 13.An antibody according to any of Claims 1 to
14_ a combirraibraedaraingbieiaimhTaest Fphasnasdiibal Lot Paciirmy 4 Eaim 16 for
use in a methggdiafgiagnasis efRusanceioranetasianistietect successfully developed in which

the constant domains of the human [g(G molecule (reference A18) are combined with the

15  mouse variable regions (heavy and light chains) of PRL-3 mAb clone#318 by {ransgenic
fusion of the immunoglobulin genes (Figure 8A) that is performed by a recombinant DNA
technology. The expression construct is transfected into Human Embryenic Kidney cells
expressing simian virus 40 T antigen (2937T) cells to produce the chimeric PRL-3 mAb that is
then harvested from the culture medium and further concentrated by 40 times.

20 Example 21, Generation of Specific PRL~1 Mouse-Human Chimeric mAb {cione #269)

We carried out the similar strategy to generate PRL-1 mouse variable regions of heavy

and light chains, and then are respectively interested into the constant domains of the human
1g( expression vector {reference A18) to generate chimeric PRL-1 mAb.
Example 22. The PRL-3 and PRL-1 Chimeric mAbs Specifically Target to their Antigens

The PRL-3 and PRL-1 chimeric mAbs are confirmed for their antigen specificities by

]
LA

performing indirect immuofluorescence (IF) (Figure 8B) and western blot analyses (Figure 8C
and Figure 8D). The data show that the PRL-3 chimeric mAb recognizes only PRL-2 but not
PRL-1 and -2 proteins: while the PRL-1 chimeric mAb binds only to PRL-1 but not to PRL-2

and -3 proteins,



7024.A diagnostic kit comprising an antibody according to any of Claims 1 to 14. a combination
according to Claim IS or a pharmaceutical composition according to Claim 16 together with
instructions for use in the diagnosis of a cancer or metastasis thereof.  25. A polypepticle comprising
a sequence selected from the group consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6" SEQ
ID NO: 8, SEQ ID NO: 10 or SEQ ID NO: 12. or 25a variant, homologue, derivative or fragment thereof
which is capable of binding PRL 26. A nucleic acid %mprising a sequence capable of encoding a
molecule according to any of Claims Ito 14, preferably selected from the group consisting of: SEQ ID

NO: 1. SFQ I NG SERIDNG S, SeQUR N SEQ, AT SRR Hicia variant

95 homologué, aeiva ragment thereof w IS ca of encoding a polypept aving PRI.

binding activifupewssdoll A5THS fisipos #AEId friket Wikpresh Eadigusiuws JdLehdarbeeoflify o Claim

26 or a descqRdpnhef 8y abtaeplese 23 4o LRRPREPFOducing an antibody according to any of Claims
Ito 14, the method comprising providing a cell according tg Claim 27 and expressing the antibody from

the cell. 29. A methdA BF i ARRTEEISBrEARemed thaste TS Ad-chtgE T B heYld &Fthe method
comprising exposing:atkialagicahsampissfioouthedndivitual fiorarmatibady trecesdindtegmysof Claims
o 14 and dejgeing binding between he anfibogand.a PRect of £Rk:3J0R0RERIds, 0. A
method of treatment or pr‘evenfllbn of‘cancer, slich as metastatic cancer* in an individua suffering or
suspected to #eiseiffeFirgrfroifiatarreer ded HistHbet eonisasingadivdiistbrsgreinaspaeitiéally effective
amount of anantibody,A66RINY 10.RmY, AhGIAIMS Arto. 1 frAGombipation Acc ARGt fdaim 15 or a

composition according to Claim 16* to th_e 15individual. 31. A method according to Claim 29 or 30
which compri&eosrriamades sy W miarma RIS ey c#acts &3 e at) HEIASY of treatment
or preventionHhtancesrsuchas.metasiatia canees hin anpreividial suffeniegd brsaspactedsto be

suffering from c e method ¢ rising 20diagnosing canecer, in tfil _i\;ifydal Y3 method
according to 8%%% lz)gr‘? “and. rsga9 mgit é‘%ﬁ%ﬁ%ﬁﬁﬁa@%’éﬁ:ﬁgﬁ&ﬂ%ﬁg c_‘fi?m 30 or 31. 33.A
method of deteptitg! améadiatic’BaitS trsimathot ertiprisieexpoBirigaskebhdiizndieat to an antibody

according to any.alClaimsd.ig d4.and sricstingRxpresHeRatPRu-dneeRBlnk-palypeRiide by the
cell. 2534.A method of producing an animal model for metastatic tumours, the method comprising:
post-inoculation of HCT116 (p=5) or AZ780 (n=8) cells. Pathologic appearances (unhealthy

15 and skinny) are observed only in untreated mice (Figure 9B and Figure 9C, L-side) but not in
treated mice (Figure 9B and Figure 9C, R-side). The treated mice remain healthy for a
prolonged period of time. These results suggest that PRL-3 chimeric mAb is able to block
metastatic tumour formation of cancer cells naturally expressing PRL-3. In contrast, we
identified a human colon cancer cell line DLD-1 that does not express PRL-3 protein (Figure

20 9A, lane 3). The DLD-1 cells are serviced as a negative control for this experiment.
Expectedly, no difference is found between treated (Figure 9D, L-side) and untreated (Figure
9D, R-side} groups (n=5} of mice receiving DLD-1 cells, which all show healthy appearance
at 3.5-month post-inoculation of DLIX-1 cells. Strikingly, DLD-1 cells engineered to
overexpress EGFP-PRL-3 could cause pathological phenotype in mice at 2-month post-

25  inoculation of the cells. Multiple micro-metastatic tumours are found in the fungs of nude
mice carrving these exogenous PRL-3 expressing cancer cells. The EGFP-PRL-3 positive
cells are also found in the blood smear of the untreated mice (Figure 10A n=5) at this fime;
suggesting that PRL-3 could prolong cell survival in the blood stream. In contrast, mice
received PRL-3 chimeric mAb treatment showed significantly difference i their sizes and

30 healthy appearance for a prolonged period of time. Micro-metastatic tumours are not found in
the lungs of treated nude mice carrving these exogenous PRL-3 expressing cancer cells. The
EGFP-PRL-3 positive cells are [ess found in the blood smear of the treated mice (Figure 108

n=>5). The results suggest that PRL-3 chimeric mAb 13 able to block metastatic tumour



96 (a) administering a plurality of metastatic cancer cells, such as a PRL-PRL-3 expressing cancer
cells, into a first animal; (b) allowing the cells to develop into metastatic u oin the first animal; (c)
extracting a metastatic tumour from the first animal and deriving a cell line from the metastatic tumour:
and (d) administering a plurality of cells of the cell ic into a second animal. 35,An animal model
obtainable by a method according to Claim 34, 36.Use of an animal model produced by a method
according to Claim 34 or as claimed in Claim 35 as odel for metastatic tumours. 1037.A method
comprising the steps of providing an antibody according to any o to 14 and allowing the antibody to

pind (0 8 PRI AGERr-SRABERIAR < 3 AREAhARGRIL MR RLIR oL ERIGH the antbody is

allowed to bind to a cell expressing a PRL- | po y&fptl raPRL-3p @I/peptlde 39. A method
according to €Eintes? BRES sraneheHsthe PrECn oS iaibady fasaeaiiiel Iopreet £5561Yeptide or in

which the P%@g@ﬁg@@g@@@mm@ an mtracellular PRL-3 polypeptide. 40. An antibody.

combination, phar position. dja { I, metho us
herelnbefore@@ﬁnkggwﬁ?ref ﬁ'ceéifdagﬁ*(% %2@% ﬁglz%’g'rgé'stsltg) ﬁe dg%{'c‘c’:%&{f)%ﬁﬁnt
drawings} SH@WENOE BSFINGH1he-pers\iRdrSomncBRTebHnol ogl/Bitd Rdsdly Om{ASTAR)

Zeng, Qi 5 <]‘%Q?%g1&g%uggﬁf8;§l&aﬂ@g§s and Treatment of Cancer <130> P000028W01 <150>

60/924,201 <151> 2007-05-03 <150> 61/064,229 10 <151> 2008-02-22
We had demonstrated that the anubodv could block metastatic tumours formed by

huwman cancer cells. Now, we use two mouse melanoma cel lines: B16F0 and B16F 10 o
perform addition mAbs treatments. Both cell lines form multiple metastatic tumours rapidly in

16 mice. For untreated mice carrying B 1650 cancer celis that express endogenous PRL-3 protein
{Figure 11A), metastatic turnours are found in adrenal (arrows indicated). livers, bones and
abdomen (Figure 11B, R-side). Again, we showed that the chimeric mAb could efficiency
wipe out metastatic tumours formation in many tissues of treated mice (Figure 1B, L-side).

“In a paralle] control experiment, dozens of metastatic tumours are found in lungs of untreated

15 or treated mice that carrying B16F16 cancer cells that do not express endogenous PRI-3
protein (Figure 1 1 A}, as one can see that there are no significant differences in numbers of
lung metastatic tumours between treated (Figure 11 upper panel) and untreated nuice (lower
panel}. So far, the results obtained from PRL-3 chimeric mAb treatment on several PRL-3

“positive and negative cancer cell lines suggest that the efficiency of the treatment is tightly

20 correlated with whether the formation of metastatic tumour is caused by the PRL-3-
overexpression. I the metastatic property of cancer cells is not due o PRL-3 overexpression
{B16F10 cells), the administration of PRL-3 chimeric mAb has no effect in blocking wumour
formation {Figure 11C).

Example 25, Diseussion (Examples 15 to 24)

25 Most cancer patients dic from metastases and not from thewr primary disease. Cancer
metastasis is a multistep process. The first important step of cancer metastasis involves
neoplastic epithelial cells losing celi-cell adhesion and gaining motility, which drive cancer
cells to disassociate from the primary site of the tumour and to invade adjacent tissue. The
second step requires cancer cells to acquire an ability 1o get into the blood circulation

30 (intravasation) of the host. These two initial steps might take a long time to incubate and
achieve. Here, we used an experimental metastasis assay (reference A19) and started our
experiment af the step of intravasation by directly injecting one million of cancer cells mto

blood circulation via the tail vein of mice {on dav 1) which mimic the rest of metastatic



<160> 39 <170> PatentIn version 3.3 <210> 1 <211> 455 15 <212> DNA <213> Mus musculus <400>
1 gggaattcat gaaatgcagc tgggttattc tcttcctgtt ttcagtaact gcaggtgtcc 60 20 actcccaggt ccagtttcag
cagtctgggg ctgaactggc aaaacctggg gcctcagtga 120 agatgtcctg caaggcttct ggctacactt ttactagtta
tcggatgcac tgggtaaaac 180  agaggcctgg acagggtctg gaatggattg gatacattaa tcctagcact ggttatactg
25240 agtacaatca gaagttcaag gacaaggcca cattgactgc agacaaatcc tccagcacag 300 cctacatgca
actgagcagc ctgacatctg aggactctgc agtctattac tgttcaaget 360 30 atggtaactt cggctactgg ggccaaggca
ccactctcac agtctcctca gagagtcagt 420 ccttcccaaa tgtcttcccc ctcgtaagcet tggga 455 <210> 2 35<211>
£ob <212 PR e WUiRTHRAMIHASIRPPRE SRS QP SRSbWingy by Phe Leu Phe

Ser Val Thr
weekiy m‘" the mAb administrations. Taken together from the outcomes of the previous

{reference A16) and current antibody treatments, our findings suggest: 1. the process of cancer

metastasis is a long and difficult journey, starting with one million cancer cells (seed), by the

Lh

end of the experiment; we observed about 100 metastatic lung tumours in untreated mice and

about 10-15 metastatic lung tumours in mice treated with PRL-specific mAbs (reference A 16},

the data reflect that only about 0.01% of cancer cells are estimated to reach their final

destination successfully. 2. In this study, again, we found fewer numbers of micro-tumour in
lung sections from treated mice comparing with those from untreated mice (Figure 10A);

10 supgesting that the mAb could act on reducing the number bui not the size of tumours. 3. The
efficiency of the treatment 15 also highly associated with what time we begin (o introduce the
chimeric mAbs. If the treatment is not started early enough but delayed to 1-week afier cancer
cells moculation, the results would not be as good as early treatment (day 3); these findings
umiplicate that PRL-3 mAb might play a role in neutralizing and eradicating the PRL-3 cancer

15 cells when they are still moving and wondering in the blood stream. Delayed treatment might
allow cancer cells to have a chance to pass through the blood vessel {extravasation) and land
on distal organ for seeding; the mAb might have less chance to arrest the PRL-3 positive
cancer cells beyond extravasation and seeding. This hypothesis is supported by the prolonged
presence of DLD-1-EGFP-PRL-3 cells in the circulation of untreated mice and clear reduction

20 ofthese cells in mice received mAb treatment. 4. Most importantly, PRL-3 chimeric antibody
could only effectively block the formation of metastatic tumours that derive from the cancer
cells expressing endogenous PRL-3; but not cancer cells that do not express endogenous PRL-
3. Therefore, our PRL-3 mAb treatment is very specific to #ts own antigen. Notably, the mAb
acts better through the blood stream but not through local response, we generated xenograft

25 wmours by injecting one miliion of PRL-3 cancer cells locally in the hip area of the nude
mice, we then injected mAb to the similar areas twice weekly starting on day 3, we found that
the mAb has no effect in reducing the size of local xenograft tumeours (data not shown).

The detailed cellular and molecular mechanisms responsible for PRL-3 mAb to inhibit
PRI.-3 mediated metastatic tumour formation in the experimental metastasis assay are

30 currently unknown and need to be defined by future study. The results that PRL-3 chimeric

mAb could ablate metastatic tumours of PRL-3 expressing cancer cells in mice are

encouraging and suggest a concept for other intracellular targets in clinic. Gur study might

open up new and enormous opporunities for antibody therapy using mAbs against



Ala Gly Val His Set Gin Val Gin Phe Gin GIn Set Gly Ala Glu Leu 202530 Ala Lys Pro Gly Ala Set Val
Lys Met Set Cys Lys Ala Set Gly Tyr 5354045 Thr Phe Thr Set Tyr Arg Met His Trp Val Lys GIn Arg
Pro Gly GIn 10 859095 Set Ser Thr Ala Tyr Met GIn Leu Set Set Leu Thr Set Glu Asp Set 100105110
Ala Val Tyr Tyr Cys Set Set Tyr Gly Asn Phe Gly Tyr Trp Gly Gin 15115120125 Gly Thr Thr Leu Thr
Val Set Set Glu Set GIn Set Phe Pro Asn Val 130135140 Phe Pro Leu Val Set Leu Gly 145150 20
<210> 3 <211> 391 <212> DNA <213> Mus musculkLbs <400> 3 25 ctgtctactg ctctctggtg agagtcagtc
tcacttgtcg ggcaagtcag gacattggta 60 gtagcttaaa ctggcttcag cagaaagcag atggaaccat taaacgcectg

atctatgeca 130 caleeag il agate igah MR GEGARRR.HgHCAMN9.CAI IR AaGdA s PRL-1,

PRL-2 and PRL-3 are overexpressed in various cancers; we would anticipate the widely needs
of the PRL-chimeric mAbs that could be the forerunners of novel medicine to combat various
PRL intraceltular phosphatses associated tumours. We could select and treat some types of
5 cancer patients {for example: who suffer pancreatic cancer) that would relapse-recurrence
within a short period of time when the primary cancer 1s first diagnosed. The differences
between treated and untreated groups of patient would be able 1o reveal if the chimeric mAbs
have effects or not within a short period of time.
Example 26. Anti-PRL3 Antibody 318 Binds to both Intracellular and Externalised or
10 Secreted PRL3 Polypeptide
An experiment is conducted as follows:
1. Grow A2780, HCT116, B16F0, B16 F10 cells in 10cm culture dish each till 80%
confiuent.

2. PBS wash for several times.

[
A

3. Change medium (8 ml} into FBS-free overnight.

4. *next day, harvest medium and spin 3K, discard the pellet, spin 14K again and keep
the supernatant {*lyses cells from the dishes, check each cell line for PRL-3 expression in
Figure 12ZA)

5. use GAPDH as a protein loading control for cell lysates (Figure 12B)

20 6. Check the medium under microscopy to make sure there is no cell in the medum.

7. Concentrated the medium and run SDS gel for secreted or externalized PRL-3 in
culture medium (Figure 12C).

The results are shown in Figure 12

Figure 12A, Western blot dernonstrates that A2780, HCT116, and B16F0 are three

o=
(43

cancer cell lines that express endogenous PRL-3 protein, while BI6F10 15 a PRL-3 non-
expressing cancer celis.

Figure 12B. GAPDH is used as a protein loading control.

Figure 12C. Western biot analvsis on four culture media that are harvested from the
{our cancer cell lines. PRL-3 phosphatase is found to be secreted out from B16F0 cells mto
30 culture medium while PRL-3 phosphatase was not found to be secreted out from the rest of
the three cells, suggesting that the secretion of PRL-3 phosphatase could relate to cell type
specific phenomena. The data suggest that i vive, PRL-3 can be secreted into the blood

stream in cancer patients. Phosphatase secretion has never been reported in our literaware.



30180 attctctcac catcagcagc cttgagtctg aagattttgt agac attac tgtctacaat 240 atgctagttc tccgtggacg
ttcggtggag gcaccaagct ggaaatcaaa cgggctgatg 300 35 ctgcacctca ctggagatcc tgcagatcac gcgaactgtg
gctgcaccat ctgtcttcat 360 cttcccgeca tctgatgage agttgaaatc t 391 3 <210> 4 <211> 127 <212> PAT
<213> Mus musculus 5 <400> 4 Val Tyr Cys Ser Leu Val Arg Val Set Leu Thr Cys Arg Ala Ser Gin
151015 Asp lle Gly Set Set Leu Asn Trp Lea Gin Gin Lys Ala Asp Gly Thr 202530 10 lle Lys Arg Leu
lle Tyr Ala Thr Ser Set Leu Asp Ser Gly Val Pro 354045 Lys Arg Phe Set Gly Set Arg Set Gly Set Asp
Tyr Ser Leu Thr lle 505560 Set Set Leu Glu Set Glu Asp Phe Val Asp Tyr Tyr Cys Leu Gin Tyr

1565707580gAla-pe! BeERH fd REPHRESrAMGIR Glaidraars PRUIG kdistiies
Epitopes for each of the anti-PRL antibodies 269 and 318 are mapped as {ollows.

First, we exclude most of the amino acids that are identical among all three PRLs.

Second, we select the differences in amino acid sequences among the three PRLs. Third, 28

LA

neptides are specially designed for these specific regions that might be able to distinguish
from each other for the binding of their respective antibody to its own specific regions.

We specially designed 28 PRL-1, PRL-2, and PRL-3 specific polypeptide spots and
ordered from Genemed Synthesis, Inc. (www.genemedsyn.com). The 28 peptide spots are
arranged as a map in Table E below that also indicates each polypeptide sequence

1t corresponding to the spots to Figure 13A and 13B.

Heference | A B C D Y f

i TYKNMR TLMEFT NKFIEE YCEATY DTTLVE KEGIHV
3 PEWQIV KDSNGH | NGHRNN SYENME | TLNKET NKETEER
3 VODATY DEAPVE | KEGIHV PPNGIY R.E?TNGH SYRHME
4 TLSTF1 STFIED | VCEVTY DHETPLE BEDGITV KAKFYN
5 PRPGRVY YNDPGES KDEHTH HTHETR

Table E1. 28 peptides fested for epitope binding against anti-PRL1 antibody and anti-
PRL3 antibody. The Table shows a map representing an arrangement for each dot. The
polypeptide sequences corresponding to the dots in Figure 13A and Figure 13B are shown.
15 Protocol for PVDF Dot Blot Membrane
Blocking

1} Pre-wet membrane with 100% Methanol for a few seconds until it changes from

Membrane

opague white to a uniform translucent gray when it is thoroughly wet. 2} Incubate the
membrane in water for 45 minutes fo elute the methanol. 3) Block in 3% BSA overnight at

20 4°C with shaking.

Immupostamning
1) Incubate either with PRL-1 (#269 in Figure 13A) or with PRL-3 (#318 in Figure
13B) antibodies overnight at 4°C with shaking. 2) Wash with PBS tween-20 four times, 10
minutes each. 37 Incubate with anti-mouse HRP 1:1000 2 bours al room lemperaiure with

25 shaking. 4) Wash with PBS Tween-20 four times, 10 minutes each.



859095 Arg Ala Asp Ala Ala Pro His Trp Arg Set Cys Arg Set Arg Glu Leu 100105110 20 Trp Leu His
His Lea Set Set Set Set Arg His Leu Met Set Set 115120125 <210> 5 <211> 473 <212> DNA 25
<213> Mus musculus <400> 5 gggaattcat ggaatggagc tgggttattc tcttcctcct gtcaataatt gcaggtgtcc 60
attgccaggt ccagctgcag cagtctggac ctgagctggt gaagcctggg gcettcagtga 30120 ggatatcctg caaggcttct
ggctacacct tcacaagcta ctatatacac tgggtgaagc 180 agaggcctgg acagggactt gagtggattg gatggattta
tcctggaaat gttaatactg 240 35 agtacaatga gaagttcaggsggcaaggcca cactgactgc agacaaatcc tccagcacag
300 cctacatgca gctcagcagc ctgacctctg aggactctge ggtctatttc tgtgcaagtg 4 aggagaggaa ttacccctgg

titgcttact ggggccaaggopeleiggic.actgtetctg 420 cagccaaaaC gacaccccca ceegtctate cettggteee
5 <210> §

tggaagcttg gga 473 . ‘ _ .
17 Incubate with detection agent 5 minutes at room temperature. 2) Drain excess

buffer, place in plastic/saran wrap. 3) Develop in dark room.

Results
5 The results are shown in Figure 13A and Figure 13B.

Figure 13A shows the results of 2 Western blot analysis to map epitopes for PRL-1
(clone #269) mAb. Two positive dots indicate that the PRL-1 mAb preferentially binds to two
polvpeptides (1a, TYKNMR: ib, TLNKFI}.

Figure 13B shows the results of Western blot analysis to map cpitopes for PRL-3

10 (clone #318) mAb. The two dots indicate that the PRL-3 mAb preferentially binds to two

polypeptide (4f, KAKFYN; 5d, HTHKTR).

The results show that PRL-1 mAb (cloneff269) and PRL-3 mAb (clone#318) may bind

to epitopes that are formed by non-linearized sequences.

REFERENCES
15 1. Diamond RH, Cressman DE, Laz TM, et al. PRL-1. a unique nuclear protein
tyrosine phosphatase, affects cell growth. Mol Cell Biol. 1994:14:3752-62.

2. Wang I, Kirby CE, Herbst R. The tyrosine phosphatase PRL-1 localizes to the
endoplasmic reticulum and the mitotic spindle and is required for normal mitesis. § Biol
Chem. 2002:277:46659-68.

20 3. Rouleau C, Roy A, Martin TS. et al. Protein tyrosine phosphatase PRL-3 in
malignani cells and endothelial cells: expression and function. Mol Cancer Ther. 2006:5:219-
29. V

4. Wang (. Holms DIR, Powell 8M, Lu OL, Waxman 1. Analysis of stromal-epithelial
interactions in prostaie cancer identifies PTPCAAX?2 as 2 potential oncogene. Cancer Letters
2001,175:63-9.

5 Guo K, Li ], Wang HH, et a_i. 2006. PRL-3 initiates tumour angiogenesis by

| ]
LA

recruiting endothelial cells in vitro and in vive .Cancer Res. 2006:66:9625-35.
6. Saha S, Bardelli A, Buckhaults P, et al. A phosphatase associated with metastasis of
colorectal cancer. Science 2001,294:1343-6.
340 7. Bardeili A, Saha 8, Sager JA, et al. PRL-3 expression in metastatic cancer. Clin

Cancer Res 2003; 9:5607-15.



<211> 157 <212> PRT <213> Mus musculus <400> 6 10 Glu Phe Met Glu Trp Ser Trp Val lle Leu Phe
Leu Leu Ser lle lle 151015 Ala Gly Val His Cys Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu 202530
Val Lys Pro Gly Ala Ser Val Arg lle Ser Cys Lys Ala Ser Gly Tyr 15354045 Thr Phe Thr Ser Tyr Tyr lle
His Trp Val Lys GIn Arg Pro Gly Gin 505560 Gly Leu Glu Trp lle Gly Trp lle Tyr Pro Gly Asn Val Asn
Thr Glu 65707580 20 Tyr Asn Glu Lys Phe Arg Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser 859095 Ser
Ser Thr Ala Tyr Met Gin Leu Ser Ser Leu Thr Ser Gy Asp Ser 100105110 Ala Val Tyr Phe Cys Ala
Ser Glu Glu Arg Asn Tyr Pro Trp Phe Ala 25115120125 Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser

Ala Ala Lys Thr Thg 120135 14 PYRPERERO &Y al. PR PyadderrYal PrrGly SriokigtaGly
invasion, and metastasis. Cancer Res 2003:63:2716-22,
9. Polato F, Codegoni A, Fruscio R, et al. PRL-3 phosphatases is implicated in ovarian

cancer growth, Clin Cancer Res 2005;1 1:6833-9.

¥

10. Radke 1, Gotte M, Kersting C, Mattsson B, Kiesel L, Wulfing, P. Expression and
prognostic impact of the protein tyrosine phosphatases PRL-1, PRL-2, and PRL-3 in breast
cancer. Br J Cancer 2006:95:347-54,

I'1. Parker BS, Argani P, Cook BP, et al. Alterations in vascular gene eXpPression in
invasive breast carcinoma. Cancer Res 2004:64:7857-66.

10 12. Miskad UA. Semba S, Kato H. Yokozaki H. Expression of PRL-3 phosphatase in
human gastric carcinomas: close corretation with invasion and metastasis. Pathobiology
2004;71:176-84,

13. Wang Hil, Quah SY, Dong JM, Manser E, Tang JP, Zeng Q. PRL-3 Down-
regulates PTEN Expression and Signals through PI3K to Promote Epithelial-Mesenchymal

15  Transition. Cancer Res 2007.67:2922-6.

14, Imai K. Takaoka A. Comparing antibody and small-molecule therapies for cancer.
Nat Rev Cancer 2006:6:714-27.

15. Baker M. Upping the ante on antibodies. Nature Tech. 2005:23:1063-7L.

" 16. 81 X, Zeng ©. Ng CH, Hong W. Pallen Cl. Interaction of farnesylated PRL-2. a

20 protein-tyrosine phosphatase, with the beta-subunit of geranylgeranyiransferase [1. J Biol
Chem. 2001:276:32875-82.

17. Wang J, Kirby CE, Herbst R. The tyrosine phosphatase PRL-1 localizes 1o the
endoplasmic reticulum and the mitotic spindie and is required for normal mitosis. ¥ Biol
Chem. 2002.277:4665%9-68.

25 18. Zeng Q, $i X, Horstmann H, Xu Y, Hong W, Pallen CJ. Prenylation-dependent
association of protein-tyrosine phosphatases PRL-1, -2, -3 with the plasma membrane and the
early endosome. I Biol Chem. 2000, 275:21444.52,

19 Li 1 Guo K., Koh VWC, et al. Generation of PRL-3 and PRL-1 speciiic
monoclonal antibodies as potential diagnostic markers for cancer metastases. Clin Cancer Res

300 2005:11:2195-204

20 Britta W, Johannes LP, Laura JV. Breast cancer metastasis: markers and models.

Nature Review Cancer 2003; 3:391-602,



145150155 30 <210> 7 <211> 456 <212> DNA <213> Mus musculus <400> 7 35 tgggaattca
tggagacaga cacactcctg ctatgggtgc tgctgctctg ggttccaggce 5 tccactggtg acattgtgct gacccaatct ccagcttctt
tggctgtgtc tctagggcag 120 agggccacca tctcctgcaa ggccagcecaa agtgttgaag atgatggtga aaattatatg 180 5
aactggtacc aacagaaacc aggacagtca cccaaactcc tcatctatgc tgcatccaat 240 ctagaatctg ggatcccagc
caggttcagt ggcagtgggt ctgggacaga cttcaccctc 300  aacatccatc ctgtggagga ggaggatgct gcaacctatt
actgtcagca aagtaatgag 10360 gatccattca cgticggctgggggacaaag tiggaaataa aacgggctga tgctgcacca
420 actgtatcca tcttcccacc atccagtaag cttggg 456 15<210> 8 <211> 152 <212> PRT <213> Mus

musculus <400> 8,20y, Gly RQ&M&E&%M TR ASRTcheth LR kT HiNR e unkas lisd 51015 Trp
Val Pro Gly Ser Thr Gly Asp lle Val Leu Thr Gin Ser Pro Ala 202530
arrest points. FASEB 2003; 17 333-40.

Al. Darrell C. Bessette & Dexin Qiu & Catherine 1. Pailen PRL PTPs: mediators and

markers of cancer progression Cancer Metastasis Rev DOL 10.1007/510555-008-9121-3

5 A2, Rouleau €, Rov A, Martin TS, et al. Protein tyrosine phosphatase PRL-3 in
malignant cells and endothelial cells: expression and function. Mol Cancer Ther. 2006:5.219-
29.

A3, Saha S. Bardelli A. Buckhaults P, et al. A phosphatase associated with metastasis
of colorectal cancer. Science 2001;294:1343-6.

10 Ad. Polato F, Codegoni A, Fruscio R, et al. PRL-3 phosphatases is implicated in
ovarian cancer growth. Clin Cancer Res 2005;11:6835-9.

AS. Radke 1. Gotte M, Kersting C, Mattsson B, Kiesel L, Wulfing, P. Expression and
prognostic impact of the protein tyrosine phosphatases PRL-1, PRL-2, and PRL-3 1n breast
cancer. Br ¥ Cancer 2006,95:347-54.

15 6. Peng, L.. Ning, J., Meng, L.. & Shou, C. (2004). The association of the gxpression
fevel of protein tvrosine phosphatase PRL-3 protein with liver metastasis and prognosis of
patients with colorectal cancer. Journal of Cancer Research and Clinical Oncology, 130, 521~
526.

A7. Miskad, U. A., Semba, §., Kato, H., Matsukawa, Y., Kodama, Y., Mizuuchi, E.. et

20 al. {2007). High PRL-3 expression in human gastric cancer is a marker of metastasis and
grades of malignancies: An in situ hybridization study . Virchows Archiv, 450, 303-310.

AS8. Sager JA, Benvenuti 8. Bardelli A. PRL-3, A phosphatase for metastasis? Cancer
Biology & Therapy 2004:3:952-3

A9. Zeng Q, Dong IM, Guo K, etal, PRL-3 and PRL-1 promote cell migration,

A
i¥4)

invasion, and metastasis. Cancer Res 2003,63:2716-22.

A0, Wu XP, Zeng H, Zhang XM, et al. Phosphatase of regenerating liver-3 promotes
motility and metastasis of mouse melanoma cells. Am J of Pathol 2004:164:203%-54.

All. Wang HH, Quah 8Y, Dong BM, Manser E, Tang IP, Zeng Q. PRL-3 Down-
regulates PTEN Expression and Signals through PI3K 10 Promote Epithelial-Mesenchymal
30 Transition. Cancer Res 2007:67:2927-6.

Al12. Guo K. Li J, Wang HH, et al. PRL-3 initiates tumour angiogenesis by recruiting

endothelial cells i vitro and in vive Cancer Res 2006;66:19: 9625-35.



Ser Leu Ala Val Ser Leu Gly Gin Arg Ala Thr lle Ser Cys Lys Ala 25354045 Ser Gin Set Val Glu Asp
Asp Gly Glu Asn Tyr Met Asn Trp Tyr Gin 505560 GIn Lys Pro Gly GIn Set Pro Lys Leu Leu lle Tyr Ala
Ala Ser Asn 65707580 30 Leu Glu Set Gly lle Pro Ala Arg the Set Gly Ser Gly Set Gly Thr 859095 Asp
Phe Thr Leu Asn lle His Pro Val Glu Glu Glu Asp Ala Ala Thr 100105110 Tyr Tyr Cys Gin Gin Set Asn
Glu Asp Pro Phe Thr Phe Gly Set Gly 35115120125 Thr Lys Leu Glu lle Lys Arg Ala Asp Ala Ala Pro
Thr Val Ser lle 130135140 Phe Pro Pro Set Set Lysgd:eu Gly 6 145150 <210> 9 <211> 471 <212>
DNA 5 <213> Mus musculus <400> 9 gggaattcat ggaatggagc tgggttttcc tcttcctcct gtcaataatt gcaggtgtcc

60

10

St
LA

20

13
L

30

A13. Imai K, Takaoka A. Comparing antibody and small-molecule therapies for
cancer. Nat Rev Cancer 2006:6:714-27.

A14. Baker M. Upping the ante on antibodies. Nature Tech. 2005:23:1065-72.

A15. Zeng Q. Si X, Horstmann H, Xu Y, Hong W, Pallen CJ. Prenylation-dependent
association of protein-tyrosine phosphatases PRL-1, -2, -3 with the plasma membrane and the
cariy endosome. J Biot Chem. 2000; 275:21444.52,

Al6. Ke Guo*, Jie Li*, Jing Ping Tang*, Cheng Peow Bobby Tan, Haihe Wang and
Qi Zengl Monoclonal antibodies target intracellular PRL phosphatases to inhibit cancer
metastases in mice. CB&T in press _

AL7.LiJ, Guo K, Koh VWC. et al. Generation of PRL-3 and PRL-1 specific
monoclonal antibodies as potential diagnostic markers for cancer metastases. Clin Cancer Res
2005:11:2195-204

A1%. Brendon JH, Adrianus CM. Angeline PC. et al, Passive immunoprophylaxis and
therapy with humanized monoclonal antibody specific for influenza A HS hemagglutinin in
mice. Respiratory Research 2006:7:126-36.

A19. Britta W, Johannes LP, Laura JV. Breast cancer metastasis: markers and models.
Nature Review Cancer 2005; 5:581.602.

Each of the applications and patents mentioned in this document. and ecach document
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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 nvention. Although the invention has been described in connection with specific
preferred embodiments, it shouid 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.



attgccaggt ccagctgcag cagtctggac ctgagctggt gaagcctggg gcttcagtga 10120 ggatatcctg caaggcttct
ggctacacct tcacaaacta ctatatgcac tgggtgaagc 180 agaggcctgg acagggactt gagtggattg gatggattta
tcctggaaat gttaatactt 240 15 attacaatga gaagttcagg gcaaggccac actgactgca gacaaatcct ccagcacagc
300 ctacatgcag ctcagcagcc tgacctctga ggactctgceg gtctatttct gtgcaagtga 360  ggagagaatt acccctggtt
tgcttactgg ggccaaggga ctctggtcac tgtctctgca 20 420 gccaaaacga cacccccatc cgtctatcece ctggteectg
gaagcttggg a 471 <210> 10 <211> 154 25 <212> PRT <213> Mus musculus <400> 10 Glu Phe Met
Glu Trp Ser Trp Val Phe Leu Phe Leu Leu Ser lle lle 151015 30 Ala Gly Val His Cys Gin Val Gin Leu
Gin Gin Set Gly Pra Glu Leu 202530 Val Lys Pro Gly Ala Set Val Arg lle Set Cys Lys Ala Set Gly Tyr
354045 Thr Phe Thr Asn Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin 35505560 Gly Leu Glu Trp

lle Gly Trp lle Tyr Pro Gly Asn Val Asn.Thr Tyr 657 [
Leu (%/in 'Iphr ASE‘/ Pré‘ngbo y capable ofgxrrladin){g tg?m ?’?&gpﬁ;rr)g}és—? p% %plé ﬁ(gh g] &EgcﬁltﬁcArg Pro His
antibody is capable of binding to an epitope bound by antibody 269, antibody 223 or antibody

318, or a variant, homologue, derivative or fragment thereof.

5 2. An antibedy according to Claim 1, in which the antibody is capable of binding to an

epitope on a PRL-1 polypeptide bound by antibady 269.

3. An antibody according to Claim 1 or 2, in which the antibody comprises an anti-PRL1
antibody capable of binding to an epitope TYKNMR or TLNKFI, or both, or a variant,

homologue, derivative or fragment thereof.

1 4 An antibody according to Claim 1, in which the antibody is capable of binding to0 an
epitope on a PRL-3 polypeptide bound by antibody 223 or antibody 318.

5. An antibody according to Claim 1 or 4, m which the antibody comprises an anti-PRL3
antibody capable of binding to an epitope KAKFYN or HTHKTR, or both, or a vaniant,

homologue, derivative or fragment thereof.

i5 & Arn antibody according to any preceding claim, in which the amibpd;y comprises the
variable region of monocional antibody 269 (SEQ D NO: 2, SEQ 1D NO: 4, the variable
region of monoclonal antibody 223 (SEQ ID NO: 6, SEQ ID NO: 8) or the variable region ol
monoclonal antibody 318 (SEQ ID NOx: 10, SEQ 1D NO: 12),

7. An antibody comprising the variable region of monocional antibody 269 (SEQ 1D NO:
20 2. SEQ ID NO: 4), or a variant, homologue, derivative or fragment thereof which is capable of

binding PRL-1.

8. An antibody comprising the variable region of monoclonal antibody 223 (8EQ 1D NO:
6, SEQ D NO: 8). or a variant, homologue, derivative or fragment thereof which is capable of
binding PRI-1.

2
L4

9. An antibody comprising the variable region of monoclonal antibody 318 (SEQ 1D NO:
0. SEQ 1D NO: 12), or a variant. homologue, derivative or fragment thereof which is capable

of binding PRL-3.



85_9095 7 Ala Gin Pro Thr Cys Ser Set Ala Ala Pro Leu Arg Thr Leu Arg Ser 100105110 lle Ser Val
Gin Val Arg Arg Glu Leu Pro Leu Val Cys Leu Leu Gly 115120125 5 Pro Arg Asp Ser Gly His Cys Leu
Cys Ser Gin Asn Asp Thr Pro lle 130135140 .Arg Leu Set Pro Gly Pro Trp Lys Leu Gly 145150 <210>
11 10<211> 453 <212> DNA <213> Mus musculus <400> 11  actagtcgac atggagtcag acacactgct
gttatgggta ctgctgctct gggttccagg 1560 ttccactggt gacattgtge tgacacagtc tcctgcttce ttagctgtat ctctggggca
120 gagggccacc atctcataca gggccagcaa aagtgtcagtgacatctggcet atagttatat 180 20 gcactggaac
caacagaaac caggacagcc acccagactc ctcatctatc ttgtatccaa 240 cctagaatct ggggtccctg ccaggttcag
tggcagtggg tgiI99agag AReacees 391 RasAlrealaslglsER9ees YPG Oeadeetat sactgtcagce

acattaggga 25 360 .
intracellular PRL-1 or PRL-3 polypeptide, preferably by being capable of crossing the plasma

STl
ey

membrane of a ceil.

(AR An antibody according to any preceding claim, in which the antibody 1s capable of
5 binding to and inhibiting a biological activity of PRL-{ or PRL-3, preferably protein tyrosine

phosphatase (PTP) activity.

12 An antibody according 1o any preceding claim. in which the antibody 15 capable of
preventing metastasis of a cancer, preferably colorectal cancer, ovarian cancer, breast cancer,
liver cancer, pancreatic cancer, prostate cancer, gastric cancer, lung cancer, penis cancer,

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

carcinoma, ovary lymphoma and skin melanoma.

-

13.  An antibody according to Claim 12, in which the cancer is a PRL-1 or PRL-3

eXpressing cancer.

14, An antibody according to any preceding claim which is a monoclonal antibody or a

15 humanised monocional antibody.

15 A combination comprising an anti-PRL-1 antibody and an anti-PRL-3 antibady, each

according to any preceding claim,

6. A pharmaceutical composition comprising an antibody or combination according to

any preceding claim, together with a pharmaceutically acceptable excipient. diluent or carner.

20 17.  Anantibody capable of binding to PRL-1 or PRL-3, preferably an antibody according
to any of Claims ] to 14, a combination according to Claim 15 ora pharmaceutical
composition according to Claim 16 for use in a method of treatment or prevention of cancer or

metastasis thereafl

18.  An antibody. combination according or composition according to Claim 17 for a use as
25 specified therein, in which the method comprises exposing a cancer cell to the antibody or

combmation.



gcttacacgt tcggaggggg gaccaagctg gaaataaaac gggctgatgce tgcaccaact 420 gtatccatct tcccaccatc
cataagcttg gga 453 30 <210> 12 <211> 131 <212> PRT <213> Mus musculus <400> 12 35 Leu Val
Asp Met Glu Set Asp Thr Leu Leu Leu Trp Val Leu Leu Leu 151015 Trp Val Pro Gly Set Thr Gly Asp
lle Val Leu Thr Gin Ser Pro Ala 202530 Set Leu Ala Val Ser Leu Gly Gin Arg Ala Thr lle Ser Tyr Arg
Ala 8 3540 Set Lys Ser Val Set Thr Set Gly Tyr 5055 Gin Lys Pro Gly Gin Pro Pro Arg Leu 45 Set Tyr
Met His Trp Asn Gin 60 Leu lle Tyr Leu Val Set Asng'%

19.  An antibody or combination or composition according to Claim 17 or 18 for a use as
specified therein, in which the method comprises administering a therapeutically effective
amount of the antibody, combination or composition to an individual suffering or suspected of

suffering from cancer.

Lt

20.  Anantibody or combination or composition according to Claim 17, 18 or 19 for a use
as specified therein, in which the cancer is a metastatic cancer, preferably a PRL-1 or PRL-3

EXPIessing cancer.

21.  An antibody or combination according to any of Claims 17 to 20 for a use as specified

therein, in which the cancer comprises colorectal cancer, ovarian cancer, breast cancer, liver
10 cancer, pancreatic cancer, prostate cancer, gastric cancer, lung cancer, penis cancer, cervical

cancer, brain cancer, esophageal cancer, bladder carcinoma, kidney renal celi carcinoma.

ovary lymphoma and skin melanoma.

22 An antibody or combination according to any of Claims 17 to 21 for a use as specified
therein, in which the number of metastatic tumours in a treated individual is reduced by at
15 least 50%. at least 60%, at least 70%, at least $0% or at least 90%, compared to an untreated

ndividual,

23, An antibody according to any of Claims 1 to 14, a combination according o Claim 15
or a pharmaceutical composition according to Claim 16 for use in a method of diagnosis ol a

cancer or metastasis thereof.

20 24, A diagnostic kit comprising an antibody according to any of Claims 1 to 14. a
combination according to Claim 13 or a pharmaceutical composition according to Claim 16

together with instructions for use in the diagnosis of a cancer or metastasis thereof.

25. A polypeptide comprising a sequence selected from the group consisting of: SEQ D
NO: 2. SEQ ID NO: 4, SEQ ID NO: 6, SEQ 1D NO: 8, SEQ ID NO: 10 or SEQ ID NO: 12, or

25 avariant, homologue, derivative or fragment thereof which is capable of binding PR1..

26. A nucleic acid comprising a sequence capable of encoding a molecule according to
any of Claims 1 to 14, preferabiy selected from the group consisting of: SEQ 1D NO: 1, SEQ
ID NO: 3, SEQ ID NO: 5. SEQ ID NO: 7. SEQ 1D NO: 9 and SEQ ) NO: 11, or 2 vanant.



6570 75BO Leu Glu Set Gly Val Pro Ala Arg Phe Set Gly Set Gly Ser Gly Thr 85 9095 Asp Phe Thr
Leu Asn lle His Pro Val Glu Glu Glu Asp Ala Ala Thr 100105 110 10 Tyr Tyr Cys Gin His lle Arg Glu
Leu Thr Arg Set Glu Gly Gly Pro 115120 125 Ser Trp Lys

as

homologue, derivative or fragment thereof which is capable of encoding a polypeptide having

PRL binding activity.

27. A cell comprising or ransformed with a nucleic acid sequence according 1o Claim 26

or a descendent of such a cell.

LAt

28. A method of producing an antibody according o any of Claims | to 14, the method

comprising providing a cell according to Claim 27 and expressing the antibody from the cell.

29, A method of diagnosis of cancer, such as metastatic cancer, in an individuai, the
method comprising exposing a hiological sampile from the individual to an antibody according
to any of Claims | to 14 and detecting binding between the antibody and a PRL-1 or PRL-3

10 polypeptide.

30, A method of treatment or prevention of cancer, such as metastatic cancer, in an
individual suffering or suspected to be suffering from cancer, the method comprising
administering a therapeutically effective amount of an antibody according to any of Claims |
to 14, a combination according to Claim 15 or a composition according to Claim 16, to the

15 individual.

3t A method according to Claim 29 or 30 which comprises a feature as set out in any of

Claims 1 to 14 and 18 t0 22,

32 A method of treatment or prevention of cancer, such as metastatic cancer, in an
individual suffering or suspected to be suffering from cancer, the method comprising
20 diagnosing cancer in the individual by a method according to Claim 29 or 31 and treating the

individual by a method according to Claim 30 or 31.

33 A method of detecting a metastatic cell, the method comprising exposing a candidate
cell to an antibody according to any of Claims 1 to 14 and detecting expression of PRL-1 or

PRL-3 polypeptide by the cell.

o
Ly

34, A method of producing an animal model for metastatic tumours, the method

COMprising:



130 <210>13 15<211>6 <212>PRT <213>Homo sapiens <400>13 Thr Tyr Lys Asn Met Arg

20 15

L4

10

86

(a) administering a plurality of metastatic cancer cells, such asa PRL-1 or PRL-3

expressing cancer celis, into a first animal;
(b allowing the cells to develop into metastatic tumours in the first animal;

(c) extracting a metastatic tumour from the first animal and deriving a cell line from

the metastatic tumour; and
(d) administering a plurality of cells of the cell line into a second animal.

15, An animal mode!l obtainable by 2 method according to Clanm 34.

36, Use of an animal modei produced by a method according to Claim 34 or as claimed i

Claim 35 as a model for metastatic tumours.

37. A method comprising the steps of praviding an antibody according to any of Claims |

to 14 and allowing the antibody to bind 10 a PRL-1 or PRL-3 polypeptide.

3%, A method according to Claim 37, in which the antibody is allowed to hind 1o a cell

expressing a PRL-1 polypeptide or a PRL-3 polypeptide.

39, A method according o Claim 37 or 38, in which the PRL-1 comprises an intracelivlar
PRL-1 polypeptide or in which the PRL-3 polypeptide comprises an intracellular PRL-3
polypeptide.

40.  Anantibody, combination, pharmaeeutical composition. diagnostic kit, nucleic acid,

cell, method or use as hereinbefore described with reference to and as shown in Figures 1 to

11 of the accompanying drawings.



<210>14 <211>6 <212>PRT <213>Homo sapiens 25 <400>14 Thr Leu Asn Lys Phe lle 15

10

15

20

25

30

35

SEQUENCE LISTING

<110> Agency For Science, Technology and Research (A*STAR)

Antibodies for Diagnosis and Treatment of Cancer

Zeng, Qi
<120>
<130> PC00028WO1
<150> 60/924,201
<151> 2007-05-03
<150> 61/064,229
<151> 2008-02-22
<160> 39
<170> PatentIn version 3.3
<210> 1
<211> 455
<212> DNA
<213> Mus musculus
<4G0> 1
gggaattcat gaaatgcagc tgggttattc
60
actcccaggt ccagtttcag cagtctgggg
120
agatgtcctg caaggcttct ggctacactt
180
agaggcctgg acagggtctg gaatggattg
240
agtacaatca gaagttcaag gacaaggcca
300
cctacatgca actgagcagce ctgacatctg
360
atggtaactt cggctactgg ggccaaggca
420
ccttcccaaa tgtcttccece ctcegtaaget
455
<210> 2
<211> 151
<212> PRT
<213> Mus musculus
<400> 2

tcttectgtt

ctgaactggce

ttactagtta

gatacattaa

cattgactgc

aggactctge

ccactctcac

tggga

ttcagtaact

aaaacctggyg

tcggatgcac

tcctageact

agacaaatcc

agtctattac

agtctccteca

gcaggtgtccl
geectcagtga
tgggtaaaac
ggttatactyg
tccagcacag
tgttcaagct

gagagtcagt

Glu Phe Met Lys Cys Ser Trp Val Ile Leu Phe Leu Phe Ser Val Thr



<210>15 <211>6 30 <212>PRT <213>Homo sapiens

<210>16
1 5
Ala Gly Val His Ser Gln Val Gln
20
Ala Lys Pro Gly Ala Ser Val Lys
5 35 49
Thr Phe Thr Ser Tyr Arg Met His
50 55
Gly Leu Glu Trp Ile Gly Tyr Ile
65 70
10 Tyr Asn Gln Lys Phe Lys Asp Lys
85
Ser Ser Thr Ala Tyr Met Gln Leu
100
Ala Val Tyr Tyr Cys Ser Ser Tyr
15 115 120
Gly Thr Thr Leu Thr Val Ser Ser
130 135
Phe Pro Leu Val Ser Leu Gly
145 150
20 <210> 3
<211> 391
<212> DNA
<213> Mus musculus
<400> 3
25 ctgtctactg ctctctggtg agagtcagtc
60
gtagcttaaa ctggcecttcag cagaaagcag
120
catccagttt agattctggt gtccccaaaa
30 i80
attctctcac catcagcagc cttgagtctg
240
atgctagttc tccgtggacg ttcggtggag
300
35 ctgcacctca ctggagatcc tgcagatcac
360
cttccecgcca tctgatgage agttgaaatc

391

10
Phe Gln
25

Met

Gln

Ser Cys

Trp Val Lys
Ser

75

Asn Pro

Thr
90

Ser

Ala Leu

Ser Leu

105

Asn Phe

Glu Ser Gln

tcacttgtcg

atggaaccat

ggttcagtgg

aagattttgt

gcaccaagct

gcgaactgtg

Ala
30

Ser

Ser Gly

Ala
45

Lys

Gln
60
Thr

Arg Pro

Gly Tyr

Thr Ala Asp

Thr Glu

110

Ser
Gly Tyr
125
Phe

Trp

Ser Pro

140

ggcaagtcag
taaacgcctg
cagtaggtct
agacﬁattac
ggaaatcaaa

gctgcaccat

<400>15 Asn Lys Phelle Glu Glu 15 35

15

Glu Leu

Gly

Gly Gin

Thr Glu

80

Lys Ser

95

Asp Ser

Gln

Asn Val

gacattggta
atctatgcca
gggtcagatt
tgtctacaat
cgggctgatg

ctgtcttcat



<211>6 9 <212> PRT <213> I—_|omo sapiens <400> 16 Asn Lys Phe lle Glu Glu 515 <210> 17 <211>
6 <212> PRT <213> Homo sapiens 10<400> 17 Val Cys Glu Ala Thr Tyr 15 <210> 18 <211> 6 15
<212> PRT <213> Homo sapiens <400> 18 Lys Glu Gly lle His Val

3
<210> 4
<211> 127
212> PRT
<213> Mus musculus
5 <400> 4
Val Tyr Cys Ser Leu Val Arg Val Ser Leu Thr Cys Arg Ala Ser Gln
1 5 10 ' 15
Asp Ile Gly Ser Ser Leu Asn Trp Leu Gln Gln Lys Ala Asp Gly Thr
20 25 30
10 Ile Lys Arg Leu Ile Tyr Ala Thr Ser Ser Leu Asp Ser Gly Val Pro
35 40 45
Lys Arg Phe Ser Gly Ser Arg Ser Gly Ser Asp Tyr Ser Leu Thr Ile
50 55 60
Ser Ser Leu Glu Ser Glu Asp Phe Val Asp Tyr Tyr Cys Leu Gln Tyr
i5 65 70 75 80
Bla Ser Ser Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Llys
85 20 85
Arg Ala Asp Ala Ala Pro His Trp Arg Ser Cys Arg Ser Arg Glu Leu
100 105 110
20 Trp Leu His His Leu Ser Ser Ser Ser Arg His Leu Met Ser Ser
115 120 125
<210> 5
<211> 473
<212> DNA
25 <213> Mus musculus
<400> &
gggaattcat ggaatggagc tgggttattc tcttocteet gtcaataatt gcaggtgtcece
60
attgccaggt ccagctgcag cagtctggac ctgagctggt gaagcctggg gettcagtga
30 120
ggatatcctg caaggcttct ggctacacct tcacaagceta ctatatacac tgggtgaagc
180
agaggectgg acagggactt gagtggattig gatggattta tcctggaaat gttaatactg
240
35 agtacaatga gaagttcagg ggcaaggcca cactgactgce agacaaatcc tccagcacag
300
cctacatgca gctcagcagce ctgacctetg aggactctgc ggtctatttc tgtgcaagtg

360



15 20 <210> 19 <211> 6 <212> PRT <213> Homo sapiens <400> 19 25 Pro Set Asn Gin lle Val 15
<210> 20 <211> 6 <212> PRT 30 <213> Homo sapiens <400> 20 Lys Asp Ser Asn Gly His 15 <210>
21 35 <211> 6 <212> PRT <213> Homo sapiens <400> 21 Lys Asp Ser Asn Gly His 15 5 <210> 22
<211> 6 <212> PRT <213> Homo sapiens <400> 22 10 Ser Tyr Glu Asn Met Arg 15

4
aggagaggaa ttacccctgg tttgcttact ggggccaagg gactctggtc actgtctctg
420
cagccaaaac gacaccccca cccgtctatce ccttggtcece tggaagcttg gga
473
5 <210> 6
<211> 157
<2i2> PRT

<213> Mus musculus

<400> 6
10 Glu Phe Met Glu Trp Ser Trp Val Ile Leu Phe Leu Leu Ser Ile Ile

1 5 10 15

Ala Gly Val His Cys Gin Val Gln Leu Gln Gln Ser Gly Pro Glu Leu

20 25 30

vVal Lys Pro Gly Ala Ser Val Arg Ile Ser Cys Lys Ala Ser Gly Tyr
15 35 40 45

Thr Phe Thr Ser Tyr Tyr Ile His Trp Val Lys Gln Arg Pro Gly Gln.

50 55 60

Gly Leu Glu Trp Ile Gly Trp Ile Tyr Pro Gly Asn Val Asn Thr Glu

65 70 75 80
20 Tyr Asn Glu Lys Phe Arg Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser

85 90 95 |
Ser Ser Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser
100 105 110

Ala Val Tyr Phe Cys Ala Ser Glu Glu Arg Asn Tyr Pro Trp Phe Ala
25 | 115 120 125

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala Ala Lys Thr Thr

130 135 140

Pro Pro Pro Val Tyr Pro Leu Val Pro Gly Ser Leu Gly

145 150 155
36 <210> 7

<211> 456

<212> DNA

<213> Mus musculus

<400> 7

35 tgggaattca tggagacaga cacactcctg ctatgggtge tgctgctctg ggttccagge
60



<210> 23 <211> 6 <212> PRT 15 <213> Homo sapiens <400> 23 Ser Tyr Glu Asn Met Arg 15 <210>
24 20 <211> 6 <212> PRT <213> Homo sapiens <400> 24 Thr Leu Asn Lys Phe Thr 2515 <210> 25
<211> 6 <212> PRT <213> Homo sapiens 30 <400> 25 Val Cys Asp Ala Thr Tyr 15 <210> 26 <211>

6 35 <212> PRT <213> Homo sapiens <400> 26 Val Cys Asp Ala Thr Tyr

5
tccactggtg acattgtgct gacccaatct ccagcttctt tggctgtgte tctagggcag
120
agggccacca tctcoctgcaa ggccagcecaa agtgttgaag atgatggtga aaattatatg
180
5 aactggtacc aacagaaacc aggacagtca cccaaactcc tcatctatge tgcatccaat
240
ctagaatctg ggatcccagc caggttcagt ggcagtgggt ctgggacaga cttcaccctc
300
aacatccatc ctgtggagga ggaggatgct gcaacctatt actgtcagca aagtaatgag
10 360 -
gatccattca cgttcggctc ggggacaaag ttggaaataa aacgggctga tgctgcacca
420
actgtatcca tcttcccacc atccagtaag cttggg
456
15 <210> 8
<211> 152
<212> PRT
<213> Mus muséulus
<400> 8
20 Trp Glu Phe Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu
1 5 i0 15
Trp Val Pro Gly Ser Thr Gly Asp Ile val L.eu Thr Gln Ser Pro Ala
20 25 30
Ser Leu Ala Val Ser Leu Gly Gln Arg Ala Thr Ile Ser Cys Lys Ala
25 35 40 45
Ser Gln Ser Val Giu Asp Asp Gly Glu Asn Tyr Met Asn Trp Tyr Gln
50 55 60
Gln Lys Pro Gly Gln Ser Pro Lys Leu Leu Ile Tyr Ala Ala Ser Asn
65 70 75 80
30 Leu Glu Ser Gly Ile Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr
85 90 95
Asp Phe Thr Leu Asn Ile His Pro Val Glu Glu Glu Asp Ala Ala Thr
100 105 110
Tyr Tyr Cys Gln Gin Ser Asn Glu Asp Pro Phe Thr Phe Gly Ser Gly
35 115 120 125
Thr Lys Leu Glu Ile Lys Arg ARla Asp Ala Ala Pro Thr Val Ser Ile
130 135 140
Phe Pro Pro Ser Ser Lys Leu Gly



15 <210> 27 5<211> 6 <212> PRT <213> Homo sapiens <400> 27 Pro Pro Asn Gin lle Val 1015
<210> 28 <211> 6 <212> PRT <213> Homo sapiens 15<400> 28 Arg Asp Thr Asn Gly His 15 <210>
29 <211> 6 20 <212> PRT <213> Homo sapiens <400> 29 Ser Tyr Arg His Met Arg 15 25 <210> 30

<211> 6 <212> PRT <213> Homo sapiens <400> 30

6
145 150
210> &
<211> 471
<212> DNA
5 <«213> Mus musculus
<400> 9
gggaattcat ggaatggagc tgggttttcc tcttcctect gtcaataatt gcaggtgtcc
60
attgccaggt ccagctgcag cagtctggac ctgagctggt gaagcectggg gecttcagtga
10 120
ggatatcctg caaggcttcet ggétacacct tcacaaacta ctatatgcac tgggtgaagc
180
agaggcctgg acagggactt gagtggatig gatggattta tcctggaaat gttaatactt
24¢
15 attacaatga gaagttcagg gcaaggccac actgactgca gacaaatcct ccagcacagce
300 .
ctacatgcag ctcagcagcc tgacctctga ggactctgeg gtctatttet gtgcaagtga
360
ggagagaatt acccctggtt tgcttactgg ggccaaggga ctetggtcac tgtetcetgea
20 420
gccaaaacga cacccccatc cgtctatcce ctggtecctg gaagettggg a
471
<210> 10
<211> 154
25 <212> PRT
<213> Mus musculus
<400> 10
Glu Phe Met Glu Trp Ser Trp Val Phe Leu Phe Leu Leu Ser Ile Ile
1 5 10 15
30 Ala Gly Val His Cys Gln Val Gln Leu Gln Gln Ser Gly Pro Glu Leu
20 25 30
Val Lys Pro Gly Ala Ser Val Arg Ile Ser Cys Lys Ala Ser Gly Tyr
35 40 45
Thr Phe Thr Asn Tyr Tyr Met His Trp Val Lys Gln Arg Pro Gly Gln
35 50 55 60
Gly Leu Glu Trp Ile Gly Trp Ile Tyr Pro Gly Asn Val Asn Thr Tyr
65 70 75 80
Tyr Asn Glu Lys Phe Arg ARla Arg Pro His leu Gln Thr Asn Pro Pro
85 90 95



30 Thr Leu Ser Thr Phe lle 15 <210> 31 <211> 6 <212> PRT 35 <213> Homo sapiens <400> 31 Thr
Leu Ser Thr Phe lle 15 <210> 32 <211> 6 5 <212> PRT <213> Homo sapiens <400> 32 Val Cys Glu
Val Thr Tyr 15 10<210> 33 <211> 6 <212> PRT <213> Homo sapiens <400> 33 15 Val Cys Glu Val
Thr Tyr 15 <210> 34 <211> 6 <212> PRT

7

Ala Gln Pro Thr Cys Ser Ser Ala Ala Pro Leu Arg Thr Leu Arg Ser

100 105 110
Ile Ser Val Gln Val Arg Arg Glu Leu Pro Leu Val Cys Leu Leu Gly
115 120 125
5 Pro Arg Asp Ser Gly His Cys Leu Cys Ser Gln Asn ASp Thr Pro Ile
130 135 140
Arg Leu Ser Pro Gly Pro Trp Lys Leu Gly
145 150
<210> 11
10 <211> 453
<212> DNA

<213> Mus musculus
<400> 11

actagtcgac atggagtcag acacactgct gttatgggta ctgctgetet gggticcagg
15 60

ttccactggt gacattgtge tgacacagtc tcctgecttcc ttagctgtat ctctggggea
120

gagggccacc atctcataca gggccagceaa aagtgtcagt acatctggct atagttatat
180

20 gcactggaac caacagaaac caggacagcc acccagactc ctcatctatc ttgtatccaa
240

cctagaatct ggggtccocctg ccaggttcag tggcagtggg tctgggacag acttcaccct
300

caacatccat cctgtggagg aggaggatgc tgcaacétat tactgtcagc acattaggga
25 360

gettacacgt tcggaggggg gaccaagctg gaaataaaac gggctgatge tgcaccaact

420
gtatccatct tcccaccatc cataagcttg gga
453
30 <210> 12
<211> 131
<212> PRT
<213> Mus musculus
<400> 12
35 Leu Val Asp Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu
1 5 10 15
Trp Val Pro Gly Ser Thr Gly Asp Ile Val Leu Thr Glﬁ Ser Pro Ala

20 25 30
Ser Leu Ala Val Ser Leu Gly Gln Arg Ala Thr Ile Ser Tyr Arg Ala



20 <213> Homo sapiens <400> 34 Asp Lys Thr Pro Leu Glu 15 <210> 35 25 <211> 6 <212> PRT
<213> Homo sapiens <400> 35 Lys Ala Lys Phe Tyr Asn 3015 <210> 36 <211> 6 <212> PRT <213>
Homo sapiens 35 <400> 36 Pro Pro Gly Lys Val Val 15 <210> 37 <211> 6 <212> PRT 5 <213> Homo
sapiens <400> 37 Tyr Asn Asp Pro Gly Set 15 <210> 38

8

35 40 45
Ser Lys Ser Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Asn Gin
50 55 60
Gln Lys Pro Gly Gln Pro Pro Arg Leu Leu Ile Tyr Leu Val Ser Asn

Leu Glu Ser Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr
85 ' 90 95
Asp Phe Thr Leu Asn Ile His Pro Val Glu Glu Glu Asp Ala Ala Thr
100 105 110
10 Tyr Tyr Cys Gln His Ile Arg Glu Leu Thr Arg Ser Glu Gly Gly Pro
115 120 125
Ser Trp Lys
130
<210> 13
15 <211> 6
<212> PRT

<213> Homo sapiens

<400> 13

Thr Tyr Lys Asn Met Arg
20 1 5

<210> 14

<21l> 6

<212> PRT

<213> Homo sapiens
25  <400> 14
Thr Leu Asn Lys Phe Ile

1 5
<210> 15
<211> 6

30 <21z2> PRT

<213> Homo sapiens

<400> 15
Asn Lys Phe Ile Glu Glu
1 5

35 <210> 16
<211> 6



10 <211> 6 <212> PRT <213> Homo sapiens <400> 38 Tyr Asn Asp Pro Gly Set 1515 <210> 39
<211> 6 <212> PRT <213> Homo sapiens 20 <400> 39 His Thr His Lys Thr Arg 15

9
<212> PRT
<213> Homo sapiens
<400> 16
Asn Lys Phe Ile Glu Glu
5 1 5
<210> 17
<211> &
<212> PRT

<213> Homo sapiens
10 <400> 17
val Cys Glu Ala Thr Tyr

1 5
<210> 18
<211> 6

15 <212> PRT

<213> Homo sapiens

<400> 18
Lys Glu Gly Ile His Val
1 | 5
20 <210> 19
<211> 6
<212> PRT
<213> Homo sapiens
<400> 19
25 Pro Ser Asn Gln Ile Val
1 5
<210> 20
<211> 6
<212> PRT

30 <213> Homo sapiens

<400> 20

Lys Asp Ser Asn Gly His
1 5

<210> 21

35 <211> 6
<212> PRT



10

15

20

25

30

35

<213> Homo
<4900> 21
Lys Asp Ser
1

<210> 22
<211> 6
<212> PRT
<213> Homo
<400> 22

Ser Tyr Glu
1 :

<210> 23
<211> 6
<212> PRT
<213> Homo
<400> 23

Ser Tyr Glu
1

<210> 24
<211> ©
<212> PRT
<213> Homo
<400> 24

Thr lLeu Asn
1

<210> 25
<211> 6
<212> PRT
<213> Homo
<400> 25

Val Cys Asp
1

<210> 26
<211> 6
<212> PRT
<213> Homo

sapiens

Asn Gly
5

saplens

Asn Met
5

sapiens

Asn Met
5

sapiens

Lys Phe
5

sapiens

Ala Thr
5

sapiens

His

Arg

Arg

Thr

Tyr

10



10

15

20

25

30

35

<400>

26

Val Cys Asp

1

<210>
<211>
<212>
<213>
<400>

27

6
PRT
Homo
27

Pro Pro Asn

1

<210> 28
<211> 6
<212> PRT
<213> Homo
<400> 28
Arg Asp Thr
1

<210> 29
<21i> ©
<212> PRT
<213> Homo.
<4Q0> 29

Ser Tyr Arg

1

<Z210>
<2il>
<212>
<213>
<400>

30

6
PRT
Homo
30

Thr Leu Ser

1

<210>
<Z211>
<212>
<213>
<400>

31

6
PRT
Homo

31

Ala Thr
5

sapiens

Gln Ile
5

sapiens

Asn Gly

sapiens

His Met
5

saplens

Thr Phe
5

sapiens

11

Tyr

Val

His

Tle



10

15

20

25

30

35

Thr Leu Ser

1

<210>
<211>
<212>
<213>
<400>

32

6
PRT
Homo
32

Val Cys Glu

1

<210>
<211>
<212>
<213>
<400>

Val Cys Glu

1

<210>
<211>
<212>
<213>
<400>

33

6
PRT
Homo
33

34
6
PRT

Homo

34

Asp Lys Thr

1

<210>
<21i>
<212>
<Z213>
<400>

35

6
PRT
Homo
35

Lys Ala Lys

1

<210>
<21i>
<212>
<213>
<400>

36

6
PRT
Homo
36

Pro Pro Gly

Thr Phe
5

sapiens

Val Thr
5

sapiens

Val Thr

5

sapiens

Pro Leu
5

sapiens

Phe Tyr
5

sapiens

Lys Vail

12

Ile

Tyr

Tyr

Glu

Asn

Val



10

15

20

1

<210> 37
<211> 6
<212> PRT
<213> Homo
<400> 37

Tyr Asn Asp
1

<210> 38
<211> 6
<212> PRT
<213> Homo
<400> 38

Tyr Asn Asp
1

<210> 39
<211> ¢©
<212> PRT

<213> Homo
<400> 39
His Thr His
1

sapiens

Pro Gly Ser
5

sapiens

Pro Gly Ser
5

sapiens

Lys Thr Arg
5

13



