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STEM CELL FUSI ON MODEL OF CARCI NOGENESI S BACKGROUND CF
THE | NVENTI ON Cross Reference to Rel ated Applications

WO 0®00252Thi s application clainms the benefit of PQFIUS006/¢33366

to U.S. Provisional Application No. 60/71 1,249
entitled "Stem Cell Fusion Mdel of Carcinogensis"
filed on August 25, 2005, the entire contents of which
are i ncorgQhdiaH LY USRORMOBEL GF ¢ 68 ntion
[ 0002] Tﬁgﬁ%nvenﬂgon relates to a(éﬁﬁm%ysggﬁﬁgﬁd
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i nhi biting m gr@atd ‘gﬂw ription of
t he Rel ated Artlij}df‘d(‘)%ggﬁ(ej ncer ﬂgﬁ@% I'fficult to
treat because of tissue heterogeneity and gene
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tohdugest A6,2008ahk argircautatsef wiehtale incorplemed bpmderence.
countries. [0004] Trenendous know edge of cancer has
been accunul ated since United States President R chard

Nietdof tlehivaiteg a "war on cancer” in the 1970s. Many

heses .of cancer devel opnent hav en proposed |n
ﬁ@gf ast e Ry CREARTEIRIeE X0 2 ¢ells i}elﬁ%(gfl“ﬁfggﬁs) &F meplitetrraonE
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parasitic hypothesis. Later, with the establishnent of
experi nmental oncol ogy, chem cal carcinogens were

irsdeoibh 6Ehe ROBRAS LT Oncogenes and tumor suppressor
enes were di scovered through nol ecul ar anal ysi s of

h andanssydws beaarstifficulbioitrent becanso pEtisshtstesogsneityi and gene

. 4o ) ) ' .
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1Terence betweemrbenign and malignan ors and named malignant tumors

“carcinos.” Cancer is currently the second-leading cause of death in developed

countries.

[0004] Tremendous knowledge of cancer has been accumulated since United States
President Richard Nixon declared a “war on cancer” in the 1970s. Many hypotheses of
cancer development have been proposed in the last two centuries. Early hypothesis
included the irritation hypothesis, embryonal hypothesis and parasitic hypothesis.
Later, with the establishment of experimental oncology, chemical carcinogens were
identified. Dozens of oncogenes and tumor suppressor genes were discovered through
molecular analysis of human and experimental animal tumors. These studies resulted
in establishment of the gene mutation hypothesis, which has been dominant over the

last three decades.
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failed to explain many inportant features of cancer.
I ndeed, the |imtations of the gene nutation

why@obkesé s have been thoroughly addressed by PEmysS2006/033366

researchers. [0006] Recentl?, the "stemcell theory of
car ci nogenesi s" has gai ned nonmentumw th insights
gained fromstemcell research and the di scovery of

T6RBFE i i&GhtiBsic elf; ttﬁé@uﬁ@ﬁt' eﬁef‘ﬁgﬂ'aﬁorplﬁy hes1s has

carC|nogeneS|s suggests t jat sten1c s accu
geledtto expiain meioineposael fesdurenef carder dnderd, e hmﬁathn@\@éthe igene
ot | t
B o oofeeBital ¢ bR URIONNGTIERCET by il RElBRR, |
address mhat causes the distinctive features of
r ke ]
TRPEET o (G he BB SUPRCAD U IRUASHARS nad S momentury
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THE B RRE RS o elp R et MRbER by Bi-DRORR petic
cantatons arlﬁ)ebdsme phkgmahtyp s, dfovgsan since it h;&tlli Iithlist dependent on

neupl oi dy. has heen erv in near sol i d huna
AR Sl Py B FO Wiy ERROLR SRS Wk o
lasspindtive Statured df chiter, s pvafios ad hdiakasineupl oi dy
accounts for cancer as an autonomous nutator, but the
nechanisn1under|ying aneupl oi dy remai ns uncl ear.

h e E] h@\i’[ﬁtﬁms dRSRiePeritd) N&H&ﬁétﬁﬁ‘ﬂrh&iels@ﬁ@@%ﬁﬁ@t alrh@b

een rra e, the Orlgl n of cancer remalins enigmatic.

Brequans eveatis Fagiredrivn B1al Eusnt tanstormipan Senanis Austd iy wehe

cancer, a new nod

g Bsdaul ale e%blﬁ‘% Q%r'é‘&érﬁsﬁc P?fﬁ@ Al H kO ORRr. | Qs the 8henotype of

l"ai ni n aspects o

_geanie ing lhea amunbgbfd@s beenivhserindan ngauky aﬂ@pkwhhtdndmwanm

gﬂd’ R S orklxﬁ@ &Q{/Kteﬂséené ﬁm%lg{? pr%ﬁleglg af ggsalﬂe]%ﬁ 'b{;oposed that

evel op nen ene nu ons an
Spm:pldidmmws foncanesr as amaut@sulous fua@torgbut ﬂslnmahm\ee n
ant cell and a bone

an é'Ial ter ed'io.%; e rraISi gr’l 1
HRfS e dar R SPaHs 8BS BMDSC) . " Aneupl oi dy, " whi ch
is a hallmark of malignancy, is a direct consequence
eII f usi The ."stem cel | fuysion" del. .
hasbl 7 dpia M BTG TR LB ABee. TR
@a{cbﬁreaﬂads BiVERGtic. ThicaustBdnt Alo8&ls 8datciogenedllbased on the gene
non- mut agens, can be, carci nogens, and why nagn-nmnut ageni c
mutation hypothesis have limitations in explaining many aspects of cancer, a iew
model of multistage carcinogenesis has been put forward by the inventors in which it is
proposed that cancer development involves gene mutations and cell fusions.
Specifically, cancer can result from a fusion between an “altered” pre-malignant cell
and a bone marrow-derived stem cell (BMDSC). “Aneuploidy,” which is a hallmark
of malignancy, is a direct consequence of this cell fusion. The “stem cell fusion”
model explains the remarkable similarities between malignant cells and BMDSC. This
mode] also explains why non-mutagens can be carcinogens, and why non-mutagenic
processes, such as wound healing and chronic inflammation, can promote malignant

transformation.
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i nfl ammati on, can pronote mali gnant
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enbodi nent of the inventiom a nmethod for nodeling
cancer cell mgration is disclosed. The nethod
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é
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TR < PR ARkt fdRR oG ffBhvicod mEX O Rer S GFRg tumor
cblemiigrmémtis dascribeld land rcfuded doaphiking cntating hamiwlctibwithgn
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[0012]  The methods of the invention represent a new and improved carcinogenesis
model for in vitro studies of tumor cell migration and in vivo studies using animals with
transplanted with marker-gene modified bone marrow, for example, eGFP transgeneics.
Additional features and advantages of the invention will be forthcoming from the
following detailed description of certain specific embodiments when read in

conjunction with the accompanying drawings.
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DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS [ 0014] As
used herein, a "netastasis" nmeans the spread of cancer
fromone part of the body to another. A tunor forned
by cel I's t hatggigyehBHERAS DRAWE @St atic
tunor” or a netast%%?s IF@%?@ Iﬁﬁe tern1"nallgnant"
means cancerous, i.e ., abnormal cells that divide
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g R

d through t stream an atic systemt
cfush@n bqﬁwmsbom nraltn@w Id@"d&ged s{e00E8§ an ‘eltccr ”wsw@etlser ed
cell" or "genetically altered cell" are defined here

as any cells with genetic or epigenetic changes
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of a bon with a
Bpoc. - ERpUR R OX e pEREERRRE Mo TERT S o
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TR "2 SR PesPRet g e Pt She Srosial e cngmere of
anw‘b@iy b@mﬁ)ﬂfmr Acnéteomydbystmhadiale sprddd 18dalldde ndthgitio
nall anc%ﬁ$s still controversial, especially for
JUPeS QbR Th conprise nore than 90% of human
mal i gnancy. The nodel of carcinogenesis put forward by
the inventors focuses on the devel opmental origin of
HPQUSI y  rPtieitey g rralignand | TReARA SancaRes, ey abwompal cells tﬁ'ﬁ diyide
bt d r@l a?xH%ﬂa@ n%ﬁ@ag Q%Nﬁtﬁgu&‘aﬂ@sﬂ&ﬁﬁ%gﬁﬂhé ¥REdstream

sten1ce al t‘ered” ti1ssue cel (Figure
Bnd lmham wateBNDSheppasislodthiedady.are obt ai ned by

renmovi ng all bone marrow derived cells that expressed

a differentiated cell surface markers using

dﬂﬂm};r ci EdeltyrmaValidrathded" aogemmtisallyRiterel cell'agredrdiped hareas any

‘rlslf ‘%ﬁlté geall‘l%g grgqspgg%%tgl ﬁ?‘%rgg%/ tuggcm}q iQ,8Ke g%n anort%?l cflffér%rﬁlatlon
@alrvap oS i boneanarfvl d&divedserh icvlbafeen cﬂ,lsﬁfﬁAmth prM[DSIO/ &Altered”
ICﬁl}%lﬁg]]ug%slo?c&ﬁO c{ Jélﬁltl];it%d” ?ez ngﬁ&%ﬁtﬁ cgg(?n E\lé rrrr%lli]tipl?e-s e}g: - The

carcinogenesis model.

[0017] The term "fusion cell" means a cell formed by the fusion of an altered cell

and a bone marrow derived stem cell.

[0018]  The origin of malignancy is still controversial, especially for carcinomas,
which comprise more than 90% of human malignancy. The model of carcinogenesis
put forward by the inventors focuses on the developmental origin of highly malignant
carcinomas. The key event in this model is a fusion step between bone marrow-derived
stem cells (BMDSC) and “altered” tissue cells (Figure 1). Purified BMDSC
populations are obtained by removing all bone marrow derived cells that expressed a

differentiated cell surface markers using commercially available columns. The lineage
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"initiated" cells in nultfple step carcinogenesis
nmodel and beni gn tunmor cells can be given the ability
to mgrate. [0019] Upon fusion, the nornal

gbéafn% s ik pABesRRbLINAKe heive O1urBHRSE be AuHiR &ﬁtcﬁécﬁﬂbﬂﬁ&ﬁ @ens by
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Fusngn could give rise to daughter cells with the
type of both:the altered cells and BVMDSC. In
other mords the daughter cells could acquire the

TR | e bR T B AT A B

rhfied cMért@ﬁh‘é emsuﬁgtgenémsm @pigpretic @issrdesafhisc@ltand” tissue cells.
mtosis and | o

) i ndi vi dual | es chronos
FemptiG dsqydars goft ‘g‘??eﬁfﬁ? WWOHSAH%& 5‘ C@{?HP'E Bre"’é’?ﬂ?hge cgtipas
05 bdipBEEdfbe ietueRé mARASKhypothRsE. aE;blhérfeﬁc diestd&aBaad be any
progressi on. According to the jnventor's

e berapd DI Gptcpiss (Al CHEoR o g6 LarawTh g
(A 20h REM S rﬂtalyle%a %)on%jttfl%ﬁdliﬂ:‘étl&h ot alRfedBdlniibm! e

events | nvol ve'g In"the process of classical nultistage

cigneling Jwsies cenld £ sigy to Ea@@?r Gellstwrith therplanpype of teHHbE |
%glled gélls arrlg $ n{i\rbtthep BeRAL t)ép te?@éqﬁ %LH& Y 1r@ﬁqe
et as co

iAsd ral Ai g asi s woul romt
E:tapabaitty o self-ramdveal, alssua mavasieh and migragion rﬁ@qx&hvﬂ)S@y@meby turning

r}ﬁtlot“?aglgﬂnu Fe‘gﬁ gjf(’ég ﬂg%‘ ion ropetsg Pllﬂj:%g(ﬁ} ﬁJ mltos S atnd loss of
Afidibidtallcbpiys 6ff chgﬁfb@omst atll resultan dnetdpk)ldy. eﬁmeupibidyﬁ:uldd on,

e can |
?P&F‘?r@%%\ﬁ \élg}%\évg arce Vﬁ%ﬁg 8}?%&,9%?@00&%%%{%65%%} ccox%mg to
tthetnvéR Bt sae®B], Buinple Fhgon S covldhhge the tdﬂna&ra‘nﬁtbﬁhlﬁg (from

benign to malignant) effect as that of multiple events involved in the process of

classical multistage carcinogenesis.

[0020] Based on the inventor's model, most of the malignant phenotype of cancer
such as invasion and metastasis would come from the BMDSC. Fusion is a natural and
relatively frequent event during the development and maintenance of multicellular
organisms. In comparing the relative probability of gene mutation and the stem cell
fusion, one can view the development of a normal cell to full malignancy as an
evolutionary process. Any pathway that replaces multiple rare events with a frequent

event would result in such pathway to be overwhelmingly preferred in evolution.
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overwhel mngly preferred in evolution.[0021] BMDSC are
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marrow not only contains heimatopoietic stemcells
(HSC), but also contains nesenchymal stemcells (MSC),
endot helial cell progenitors, and stemcells of
el imlmki C AR, ' [

gngt Ea I@Ymgglsaféﬁgw Pl?%/tg;r stdeeg %%61%¥r§te kit Bone marrow not
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aléff@‘enmmintz@aithehamam ef liver, dungj skum gnctgaﬁrmmestmaé@act T hese
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NORRABARSNY: Aerhued S LM Call f, ARG AN bLicy SARTEL, as
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suspensi on Anchor age-i ndependent growth Miltilineage
differentiatioff Gve rise to heterogenic cancer cells
M gr ation Invasion, metastiblesl.Extravasation

tion Syrface mar.ker c-k' CD34 and Sone

anSBHIRER] 1ebMeel RSB e ety el Rela i paper cels.
Chenoki ne receptors, such as CXCR4 CXCR4 expressed in
mBone maroy-derinsd Stameellsi ve Metasiaticappesy celior | y

AL I WL at ed cancer nore W}Mﬁﬁ o radiotherapy
Express tel omerase Tel omere nami ntenance Partial i mmune

pAreivthéyeuspensigne escape Wit Aaghpragedudenenglesti gyprath
aﬁdlt‘r’ﬁr}eé{ Wike %nbﬁdgehog Sb&%arise ahdidtbdehicEliertdls

anglogen SIS at e angi ogenesi

Migration Invaswn metastasis

Extravasation Extravasation

Surface markers, c-kit, CD34 and Some cancer cells express c-kit, CD34 and

CD133 CD133

Chemokine receptors, such as CXCR4 CXCR4 expressed in metastatic tumor

Sensitive to radiation Poorly differentiated cancer more sensitive to
radiotherapy

Express telomerase Telomere maintenance

Partial immune privilege Immune escape

Wnt and Hedgehog signal activity Wnt and Hedgehog signal activity

Mediate angiogenesis _ Mediate angiogenesis

[0022] BMDSC and metastatic cancer cells are capable of self-renewal, migration,
and tissue invasion. Certain cancer cells express purported stem cell markers. For

example, c-kit is strongly expressed in serous ovarian carcinoma, testicular carcinoma,
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[0022] BMDSC and netastatic cancer cells are capable
of self-renewal, mgration, and tissue invasion.

w@zovarnicancer cells express purported stem cRCT/US2006/033366

mar kers. For exanple, c-kit7is strongly expressed in
serous ovarian carcinoma, testicular
carci nomg, mal i gnant nel anoma, and small cell |ung
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THARLE ARG CAAR g@ﬁé tefofrer ﬂe%rncé Qapabhifify ﬁ-ituhlsm st &l
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ﬁb@gﬁ’ Im; qﬂ{érénﬁ ygtlﬂglﬁ grc cgJ {efl ag@ %zé%tnagl xtnvc?lg Ccf’ 1 hommg of
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deri.,ved ﬁ%‘ls can ve rise to gastric cancer in_mce

REHredhgse Frasadigaistics B%PMDSI%I@ &3t gprent qafp heg ghqwynghat bone

ooy desivad &8 04 gitd e 16 giﬁ%‘b cakddp uﬁarce wmr&ﬁl%nfé%h\észsbcter
fromdonor cells were observed in a dney tranﬁﬂirant

Aglestionenkn adfigigp.shergisa repprcthetduman g cqxple@a@ﬁectfrw

RBSdr delldverd obdbiveltn S¥RRE tpa%prl’ﬁlﬁ?ec C and "al tered"
cells give rise to cancér ce ration. As mentioned
above, fusion is a fundamental phenonmenon in the life

JOBRTY R Rfeyd BpRETY ol HAEL AN HBL Byt

\BMDSE gndj Glfexedt callsigivle risapsiadser mit wigrdtenc s anmtlorteld rbergh
TR B A AT Db 8 DAIR 2 e

tyemd:le djlsuml is gasetiebfoebasibioellulgr fithaiod e ¥avadged niruef detivecviesl
bone an

| ta. As | . 191 1, it h b .
SPesant AR Pogdtmenbels Aobo a i fints 1 besis
fwithrfusloz aCéIberliTadioveie A phet URAG b Etsiolagidal podmise £during the

development of muscle, bone and placenta. As early as 1911, it has been proposed that

malignancy could be a consequence of hybridization between leukocytes and somatic
cells. Studies also showed that oncogenic transformation occurred when mammalian
somatic cells took up co-cultured sperm, and /or via the experimentally-induced
penetration of spermatozoa in situ. A long standing hypothesis was that hybridization
of tumor cells with lymphocytes results in metastatic cells. However, prior to the
invention, no one is know to have described or suggested that malignant transformation

is a result of fusion between a BMDSC and “altered” pre-malignant tissue cells.
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W0 o®R/02f21€0- cul tured sperm and /or via the

cells. Studies also showed that oncogenic
transfornmati on occurred when mammal i an somatic cells

experinmental |l y-i nduced penéiration of spermatozoa in
situ. A long standi ng hypot hesis was that
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Pg@pt ceIIs however, the invention specifically
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tissue cell and BI\/DSC as a crucial step in
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7 B0 Mty B SRL Oy B b8y B qeenceis which
pmuWaﬂs@mlld heumplednitytidns endleoneahnsorgied) thelaventied is
f d cells. cont hast .t th | |
OB S b8 BRI E
dﬁhldﬁf@ﬁm&fw lceltse Stami edlls olusiidbiedndre eanRive tEDNAQIafRge intdider

i, nven
to maln%aln tlple multipotent differentiation potential. There is no doubt that BMDSC

are more sensitive to radiation than mature cells. This fact is the basis of clinical
myeloablation. There is also the observation that tissue stem cells are more sensitive to
killing by DNA-damaging agents. Apoptosis levels of intestinal crypt stem cells are
markedly elevated by exposure to radiation or cytotoxic agents. Therefore, it is more
likely that tissue cells, rather than stem cells, accumulate genetic and epigenetic
disorders. After fusion with BMDSC, the daughter cells are transformed and give rise

to malignant tumors.

PCT/US2006/033366

¥ lcadingia at lgspia heanlgpifyopratier fusion



10

15

20

25

30

consistent wwth the studies that show that stemcells
are less tolerant to DNA damage than differenti ated

w@edor®2528t em cel | s shoul d be nore sensitive toPCMES2006/033366

damage in order to maintair®the nultipotent
differentiation potential. There is no doubt that
BMDSC are nore sensitive to radiation than mature

C{@Mﬁ TtHrembRatal AthotBitiBAisve bééfn i8drkiBbEA one of thﬁ distinctive

nmyel oabl ation. There is also the observation
Ha@é?lﬁ’é‘%‘t feptpice pf conesr éormr@ﬂ@éﬂag@ Yga(Fe AnsuiRlpidy .hafgbesy observed

E?Meaq@rm%rwh@%maﬁcerﬁﬂ@ aacmdns cﬁrﬁéﬁ? Bz?ta gfggemh%%b aé‘éree of
stemcells are mark féhe evat ed y exposure

raa%HPéﬁlﬁiBbﬁ cpireletod with i&}ecseﬁg@m e diprapasf dm@neupﬂoxdsshmﬂrems of
bkl ¥mptadbed i ﬁhﬁ)rﬁﬁéel ot and m EQ@&O% ‘Bﬁ‘! 41§ mechanism
accunul at e qenet I'c and epli net’i ¢ di sor derS.
fugderlyipgdnerpl BNDS@einsyacleriu fhthe stewede]l fusipnenadebels f or med
SRk MR R, LA IR R0 seddth TR Rlsion
desyiting dn logeofjadinidvial ghromlosdnesatopice.sIncin eadiar direct applinaiog of
|, 0 ear |

oI R oo cARAURIIE SRS ED sRRRETRG oo Y

gegdsomasham plrdfsmtmlwgc@eeltsfcoaldém ralconsrdguanse o:ﬁmassaimhwtfusmn

sev rit di,sea

d
0 RPN o R RS e B B e
aumambmadvemms leaom haogﬁmemm&reabw frdqhalcmbf raaplsidcells, such as

ne [ emi ncl, ear . ln t he stem
Lcé%F {‘F% 3?#%8%?(% gisc?qﬁ@"ﬁ TRV FEPisA] gray el squamous
asle plmaiydi of mxmplbﬂszueﬁuamr@temaﬁﬁmaﬁﬁ@ §Haneildid ﬁMﬁérp n
in loss of indivjidual chronpbsonme copies.

resultin o

RS oGS B redrgploidy dinjs exidenss sugecsth éhaping ﬁ%%’@k?“%)’t @ﬁancer
efbinatesfbanR tORPRIidaAbn 6RNEGHBOERMARI S, Studies
denonstrat ed hyperchromasia in prostate cancer cells
coul d be a consequence of presunptive fusion of _
Iumz@}:t e RALERE QARBYeh LhrohR iRk ugﬁ,g%ﬂama@@ dridehhdl has

ell's. Moreover, certain human precancerous | esions
ilfmgé)e@thehmvpd] cFhezeswel meneelegant studies and revagytsaif thegadlbaular and
%é’iﬁpar%'?ec %mrn%und ﬂ%%ﬁlan?ﬁ Cﬁ{e%‘}e}{ﬁrsc ﬂ*té[ éﬂe?’aﬂo@gﬂhe
HPV-positive atypl C cervica gquanous ce .
Mlatiopstiip besfveeNissys mpajyard@mmgmsiefs as ficltowtsh é:hrmjcdisisuey
. an re tetra

B Ry e MB RN AL e FRER ST B RRL By of
docalyiset s f:e:lbrﬁT he toedlrinftAnonadaty lnucroenmnmént tleen, favors hommg

foP Ei\/ﬁ5§c and their involvement in tissue repair. BMDSC occasionally fuse with

“altered” tissue cells and give rise to malignant transformation.

[0029]  Tissues that normally undergo rapid renewal are expected to experience an
increased cancer incidence, as a high turnover rate should result in local tissue stem cell
exhaustion and infiltration of BMDSC. Indeed, epithelium in the skin, the lungs, and
the gastrointestinal tract, which are continuously exposed to environmental insult and
constantly in a state of renewal, are the tissues with a high proportion of cancers. The

increased engraftment of bone marrow derived keratinocytes during wound healing has
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[0028] The associ ati on between chronic tissue injury,
i nfl ammati on and cancer has | ong been observed. There

wWa@e@7oeye el egant studi es and reviews of the nPCBUS1086/033366

and cel lul ar mechani sns underl|ying this association.
The inventors' interpretation of the relationship
between tissue repair and carcinogenesis is as

bdr RWRNstANAR bk -hisatRed HHnE frrot iah SRR 94Be, t1¥4Eh the

subsequent tissue repair exhaust the'regenerative
@%@%\sﬁuwubﬂ opbtbapreﬁqng%@fefuwebﬁtwnl bene mpgow-geryed cells and

sla maéﬁgl%re s WaGHe ?rfoflyrg I PRIEBleAMERARMUOR hha P}Q gftlnlﬂlté%fle factor

elrr |1 nv ement I n tissue repa
@tthaéﬁmlmnept Pliggeirippanger élhr@pcée&'suetdawg@at@eqntggmaﬁ@wg Fepeir

LLRE a+ ngen e%ﬁ@ﬁltap& lﬁ&am{noaqa %}éopg%ﬁstslg AR sidhdch.

normal l'y un ergo ra rene are expe . .
dndsed. iltemnesatlnwas reporicddbal beraarow-duivge n@ié arcathe grigin ghgastric

%&kgp%%@haﬁkgﬁ§ ¥§$¥£g ult in local tissue stem cell

austion an ration of BMDSC. | ndeed,
eplthellun1|n the skin, the lungs, and the

050 AP ot e BB LEORY R cpeage >
datr&mabn ofadagcdr l’eeultadss thesanly tmhltistagd tglaorp bﬁmcmmganesmf Later,
Th d
BB RUPL YRGS S BSHGA T R FTHRtPT R e Baified the
dereeqiedtestoinulae Xuﬂﬁbﬁﬂﬂiﬁlﬂhﬁé nfyefiendMf EMder development.
anspl anted m ce, MB ‘W%h t.he sanme st ud rulegcggt t.he

REUH R Bermaly SR apld jhe Hhat peehepiime sspenstpletar peing

aRd ifkdchsteRictiNBinti®dn. CRidaGivé dlhn@a(gél b dell sbiie¥cence could enhance
Hel i cobacter infection is a jor attributable factor

the fraquengx vé jnpsarsk celbeellfusion ‘Pf@ léfd??é%Fhe igsidedrs of maligagsy-

@@m&%&ngm%gr@ 'cags c'bln?ﬁiﬁﬁser tRRAR RS Eefly, 5eERA ABGR that
bet ween eplthe ial ce proliferation and apoptosis in

chrealtr Bdistue niipgewdronnenty and dntursy canddsalice e petedtytoh slem cells.

r f
BEARLIF SR oLl BBl 0y e BuBlEs .
barcbeef dethensyatedithethain gragiing ia causedbyodefestine salt-maintehanse of

%el#g&gﬁgmg oy rdL{P E;Seﬂhgﬁal g{em @Sklve %8&%{,&‘9 tiﬁ{fg?@&oﬁgm

ear carci nogenesrs.
@um&omu imqtanm’renhwioam [ S@nassmermmﬂ 4 fmattldnhkafamge of HSCs can

di st d
SRR A o B
diervendlogioal Kinetitinfese inogapsiambprefiattitheecetixpll anahdtions du[riﬂgdhe

be th mechani snms responsi bl e for aging
course of aging.

[0031] Other conditions may promote cell-cell fusion and consequently increase the
incidence of cancer, including tissue remodeling and virus infection. The high
incidence of breast and ovarian cancer in women, and hepatocellular carcinoma
following chronic hepatitis may be examples where tissue remodeling promotes
malignant transformation. Epstein-Barr virus (EBV) has been shown to be associated
with a wide range of cancers including Burkitt’s lymphoma, non-Hodgkin’s lymphoma,

Hodgkin’s disease, Nasopharyngeal carcinoma, gastric adenocarcinoma and breast



al so i npact stemcell function. Oxidative damage and
cell senescence coul d enhance the frequency of
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of mal i gnancy . For instande, senescent cells
conprom se tissue renewal or repair, secrete factors
that can alter the tissue mcroenvironnent, and in
L, S QU o b G 1l SO AL, d il b
wausgl@cplatﬁd) fromgumersy &1 eonesdt ‘d@hyﬁlgs_e data thy igvepieesstem cell fusion
qﬁ rlﬁ”tc[l@%nggentegﬂo ?@é r‘rg a%@ﬂ BAVIiffe GRS cfaﬁés %B%Sﬁﬂa}{f
mal n ance o anoc te stem ce
epicetsel i al stem cells have been shown to suffer
I mportant functional inpairnment with aging. Senescence
and a functional failure of HSCs can create conditions
t[mtzl ar &hp etemi csl ifustontmpodebeficarrinpgereyie prsgeniast here is readily

. . \ p
T, 535 6 L AP ER LA os e
&amemgbém@l tnmur @tls add BYD3G. hap B&ab]erfﬁmtednn giond |Atflleofu1510n, the

t l.-cell f d . \
TR TR S5 b PRI 5 B
and. Bividdcelofihiee fuision coult ée Biogin byﬁbcbrdmmamfnaﬁmmd&he and

ovari an capcer in me and hepat ocel |.ul
ﬁB?qt%\RPWgGOEﬁ%W%d%BE\% ip F‘E"erfﬁﬁfp R S NP ghe&ﬂ’é’%‘nm’w or
tlafisefic beRdatdw) HPN SRR besussrhd Sdaiant el Bl&f)mbmiﬂd ioBften
Epstein-Barr virus (EBV) has been

3% Bcha g s afhm feiop Qﬁ@’é“ﬁafhed"é}agé psed; t??érl‘a}agshiych as
%B&E&Bcegm s% ﬂ%tl%kg@mkdieﬁ‘ecﬁnﬁ WOREORom 30818 ki Ithsnot

di sease, carci nona astric
& epierniags. d@ﬁ@dmnﬁifi@a@@ aumbesiof mEbgan@ngtSd%ﬁt develonia

S féntﬂé':}% s HeBd Xn% &Q%ﬁﬁﬁlaﬁﬁ Inlagaﬁ% lsudest I?he I%Mear%‘hdﬁdm&

virus' isolated fromtunors.” I'n concer hese

deatoad X deomoromnt Methods toadeteetethe plespscoef tmabllcerlPNA species, or

car ci | i ERY,.i10f et

K S R L S Y R A G

feosld da domxlesy| exemingtiorcofisagplesiliscipd Eomrprevipus dpes marow

r eadi | Thus veral t t ve
eahept RS MRS TR e RERE LIRS bR e O

tprgsorice O tHeslonadrcleBMASHitdvhsndviabDNPemther thedFISH defacting sex

ter fusion, the ogy and capability f
ﬁ£F§§F3§?§mﬁﬂﬁ“FW%§@F%ﬁ95 e deternlged |h zlt?g and in

[0033] The stem cell fusion model of cancer, especially carcinoma, has significant
implications for cancer research and drug development, as well as for the therapeutic
application of stem cells. Malignant cells might be susceptible to therapies that induce
differentiation. Differentiation could switch off self-renewal activity and decrease the
capability of malignant cells to metastasize and invade tissues. In fact, several
differentiation-inducing agents, such as retinoic acid or peroxisome proliferators-
activated receptor-gamma (PPARY) agonists, have been used for the successful
treatment of acute myeloid leukemia or liposarcoma, respectively. Introduction of a

differentiation signal into malignant cells through gene transfer might be a novel viable
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vi vo. Evidence of also fusion could be shown by
t horough exam nation of the spontaneous solid tunors

waelewelozizedl i n m ce recei ving sex-nm smat ched boPET/IBI006033366

or transgeni c bone marrow2 However, because the
redundant sex chronosone is often |lost in the daughter
cell's when fusion happens, the w dely used technol ogy

g%iﬁgacﬂ?oxf da ﬁx%f‘a‘ﬁ? Cﬁl ddBitih tHethiydie 'c@ﬂszrﬁ‘x’(ghﬂﬁvé EhStbhghftern

tectin sex” ch ronosone n]gﬂt not be
axppkaomBMD@C 1@@&5@ approachpsiodack HIMD$y hersingspuld be used to

mllﬂl%ﬁwr nfetHIRLS, fnrh%{ee\%@?{t%lﬂﬂhis M ﬂ%@én’t'r?chd}f WE&&S@%&Q Rt

sex-chromatin negative, gesting t [‘oss of

sidaging afi the sharopkdnexeesios hropght Iﬁ]tidgntp(ferg@{eé)&ckg breast

L FSETRF, bR L0 DOMRRRA o fladofagiaes

cheotios HewevwﬂhsBWCcdmlveﬂ ieligtertehirpcteriaing @féh‘? eancayfoells

V\ﬁﬂ@ s en%g &x%%{v@?ta%ée?f@r BEsk &%@wﬁ}%‘?ﬁn&ar row recipients
P nas.

Jeve opéd car Ci ni ques, such as
detectlon of the presence of the donor-derived

' ho i al her t
AopFooanet St RelinSody BB de A EEER PRI .,
aechanisnissiag ltherBMBBCth tdeirpergenyethiptaadladd neuraphdls,ipmphochias
fic s fo ancer r.e rch a u
AT TN . e
@Bﬁhitl(ﬁ@ﬁ/lgl@lﬂ c@fbl&llfﬁiéht@@hil@ lylﬂMobggﬁ afd ((ﬁjtﬁir:clenmgéﬁ mb#lity and
susceptible to therapi es that uce, differentiatio
B?‘%Vé?paé‘ﬁ? QI Bleaacae&ﬁrtc s @Pﬁd 1t anq eXtrapasgion aé@ﬁ‘?‘i&&?@?
Bk ARELASS CPihR kP aRlchintheQhe Frodehediile SFBMBSCAltered cell

met ast asi ze and i nvade tissues. In fact, several

dnsigns i iront goukl aleitibie pitgtionyeitesearchers fp agossibleiamicadet o
?gnge&ge)% S &ﬁlodalsécﬁﬁé}hﬁf@ ac tnhpf@gee A REERI oFSRHERIIs

agoni sts, have been used for the successf ul
ixighttantunlly ifreassihesinpigiesice pEMpligIReI-a or | i posar comm,
respectively. Introduction of a differentiation signal
into malignant cells through gene transfer m ght be a
H60BS] Vi @inbreap;@u@damagfz ond ﬂIéBﬂqemttr@err aphaustitissugdthin ¢edls and

TSR, g e PSR A U

@elld. dther fused, such asrﬂgldgl V1rad: alf@ann m&immeasmsdeling, also enhance
reenent w t.hi recent tud has

ARRcdre AL SRRl e R BRI S

RAlibiih et dherentgicbioacdasiol aadlitered” cell without requiring multiple

mutations.

[0036] While hundreds of studies involving fusion of tumor cells and non-tumor
cells and the effect on tumorigenicity have been performed, no studies on the fusion of
bone marrow-derived stem cells and tumor cells were found in the scientific literature

prior to the invention.

[0037] Hence, in a first embodiment of the invention, a method for modeling cancer

cell migration includes the steps of® (a) providing a bone marrow derived stem cell; (b)
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cancer netastasis in mce. Cancer is difficult to
control because its genetics are so chaotic. However,

wo b@7BMEC derived mal i gnant characteristics oOPCT/H82006/033366

cancer cells could present3 a conserved target for
desi gn of new therapies. [0034] Thus, cancer
nmet astasi s woul d use the sane conserved nol ecul ar

BRERARE & g&ea&ntyfa&e@amp@ rﬁsisu{ fi sone rn%l%()Wdehb@J stdrf G ILRL
neutrophlls ocyt es, ot her | eukocyte
Hhrogcastialy aktqs@y qzﬁv@ﬁ&e@f @reﬁm@ fased selhand (h éten@\rmg an indicator
t t
?’3“‘*2‘2‘2‘5‘?22 e gﬁga g&?lh eBro‘ﬂh B@@?@g@n%@mﬁ%& cEfgsUJ?é Leddily
@yl aalﬂatygm pemmergialandgcadginiq tlsgumqktw@@né &iye @@rqes sLikewise, cell
Rdidd is boueRBY pExlidRaGAhA R AR n]ialﬂ? %ﬁ)ft&:%f‘s WhiNslk (see, fo]{

net ast asi s. Eurt her nor e, 5% termn he presence o
{eNemple, tBMDSCdeme Broggolsaf profogeliapie. bng )t uMisasyriogen dicator of
O n

aiEllioh B Rl el o R RDCEREE forBBu B3 DR soratch

(@bsag’ (e.gi.rpk Ap@lazqdm rMatmsanLEM e fil. STapnarcRels [2@02;6@5335 -3340)
Lnci de a 0035

S Blenty RS HARREAAIS RO EREE o flmPP B IR tiont Sp 0%

thisd yellssiné mooibdrirg mwetabtassar descriBNOS@e exiaples lmicav)

i ncreasing the chance for the fusion of BMDSC with

tissue cells. Oher factors, such as aging, viral

i[0038 t i dfheatﬁxénﬂidlﬁihuberﬁmbﬂeiﬂeﬂ@d fc&kSt@erﬁﬁﬁ‘iﬁmf&cﬁ dfe biological

i nci dence of cell ortant|ly, one si o tep
bR Rerdt omatr pHEm ion GRC~ e Lt H0pr 108 Pedodo
tifichitiel proRidaip a fasddee’ derived lomv¥ fukion! bf 4 Bt infard d¥Hydd i

[0036] VWil e hundreds of studies_ involving

e Pish 2@sticalt o it cell ap i The i o pith & MRl drkor

RhdiRieh] a@bht! AMHAREEHSRIG wwhe:at\ﬁﬁmp@e@lr}n@ﬁa%@ rsrﬁ&inote@ inhibited,
studi es on the fusion of bone marrow derived stem

Oeprpchanged. Conssrved erateinseudd boanraspecinllygeodierashfor sqreening the

eﬁ@&g@itéégﬁsgﬁh atfidy. the invention. [0037] Hence, in a
first enbodi nent of the invention, a nethod for

nodel i ng cancer cell mgration includes the steps of:

(oo it ) I0BE ol G AEH (AR e, Aong s
tserpletsrod 7ﬁammwcxdls,rtharetk csmetctedmniologytbhtvtehm sppeieeds cal |y
%L’(gl\.el{l&l%rlfé'edlv ethp as 1%$e¥ts St ‘?tancrl] guman U(fblqul i Lalakes%rﬁ%alft d}the

asurin
outer surface domalns of several other membrane receptors. In the case of Lymphocyte

homing receptors(LHR), the presence of ub is closely correlated to LHR's function in
facilitating the binding and migration of Lymphocytes through lymph nodes. All of the
receptors that have been shown to be linked to ub have also been known to mediate
cellular mobility. A possible explanation of these observations is that ub is involved in
mediating cellular mobility through the extracellular matrix. This potential function of
ub has important implications in the studies of many eukaryotic processes such as cell

differentiation, parasite infection, tumor invasion and tumor cell metastasis.
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of mgration for the fused cell. Both BMDSC and
genetically altered cells are readily available from

sources. Likewi se, cell fdsion is routinely practiced
such that there are many protocols avail able (see, for
exanpl e, the hybridoma protocols at

P§RHPCO 'Heaai 'f&%ﬁ@rﬁ;?e,)the %@gw R Ghe?tﬂcdl A6k BtaQTan@ody against

mgration for t used and it progeny) can" bé

abwsitinhyuely ahMER- 1|4r{Cm6?LHava3)@blatﬂtrﬁu%ﬂs%@9m @.gmed_al A
ga@r%%n&%t M&E'aﬂ%ﬁrp cﬂvﬁ)r et dﬁferen%f%@cﬁleﬁ%%bﬁ]lggﬁ) The cells

335 3340 or In vivo animal stu
|cw;tt@fé@d l@hthtsfantﬂmdw uha@éiebts sibiedtestiio Bgeraich agsay pised frua@@dal

oo B B hEERET TR Albarth ARSI RellRd
h@bh@d for screening an effect of a biological or
chem cal agent on tunor cell migration either in vitro
or in vivo. The nethod includes providing a fused cel
cﬂQﬂ'ﬁl]/ ed Iﬁ piorthea embsdimentof the ifpv@ngoma mredwdderihh/ibiﬂing tuamr cell
?ﬁérg do%lé FSC V{Ilg?(ﬂo énCEL?(fgl éntgc!tltggra d C el %H teﬂ’ccttltvg gmgu % of an
dﬁ:tﬁlmdyragalm ubifyeitih. ePrefeth tmeémbmxgasrmﬁncmdes me puepn’bt ed,

A Bisce RS O ek et SPare of R el bR ol et Ty

&gﬁd}tc‘éllmlﬂﬂ’tk@ afilod so theOsao inbitbiteichih BE takpeted So tu@ B
conserved proteln found in nature. Anpong its sequence
Sreates MHeBL RISl there is conpl ete honol ogy between
species as evolutionarily divergent as insects, trout,
and human. Ubi quitin_ makes up part of the outer

§0f42hce Qusmiayristcaning dithe mopplEmple AR EiRe acelbwph ayleast
hfdra Eﬂ)?d ﬁﬂ%edng t el Isﬁrfﬁ&'ﬂld?ﬂer LREERIO L Bokd TRArrow B&ived

presence of I's close correlated to LHR s function

istenf egli Su@lmurfnga aeH enaldms:lmﬁlgdfa%lﬂlt i ldfdeanil 6188 and chemokme

ZQEB Cc

lr% %a%}ecﬁ%e&e:%bs 0\%\!)/1%1 : twgp 2 ﬁgﬁﬁie 8%4‘“%3%"6 lgggg a ﬁ%t e e n
Katewira fusionreftt tane nraa‘owmeavedrmﬂm tdlkapd a mopetemidslie

expl anation of these observations is that ub is

involved in nediating cellular nobility through the
NonrldmétingtHxamplept ri X. This potential function of ub

E@S@ yo?ﬁr tg%géeafggﬁjgat@alggons | i uté?cf in ltlelég %n%gsh%gtlons D well-

established and widely accepted.

[0044] The goal of this first study is to test a previously proposed hypothesis for
carcinogenesis, in which the interaction of bone marrow derived stem cells and
transformed cells can alter tumor progression. Two types of experiments can be
performed. In the first set of experiments, cells derived from mouse bone marrow are
isolated from mice which transgenically express eGFP and combined with transiently
transfected transformed human or mouse cells labeled with Clontech’s red fluorescent
protein under conditions which facilitate the formation of hybrid cells. These hybrid

cells will then be injected into a strain of mice appropriate for the cell line being tested.

and academ c tissue culture and | iRPE&T/US2006/033366
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differentiation, parasite infection, tunor invasion
and tunor cell netastasis.[0040] Hence, for exanple,

W@ b@7i22gi cal or chemical agent is an anti boRgT/US2006/033366

agai nst ubiquitin, such as1¥EL-14 (CD62L) (avail able
t hrough Abeam Plc, Zyned Laboratories, et al.; see
abcamcomfor 2 1 different antibodies to ubiquitin).
The cells contacted by this anti body have been
ub ected to a scratch assay or used in anim

8} i netesatiop ofjpinagrropmetasiatictimergrowth is meniered powifunetion
%ﬁ‘t}ne m 'ﬁ\rv@Bé u@sctloﬂg §&:frés?&doyt{ﬁ1s Qi,Wd)F] th Qvﬁﬁghe} fﬂw%g{ﬂfopx%gsmn

odi nent he I nventi on,
tlmmiul@@d by thﬁ @wwm@honesn@mdquyedj stew cplscwitidwmor cells in

an Il%%gg&g)gf grlalri]ésf{)m‘fl'j%B Shctl Whétﬁg%}gtﬁ‘feﬁﬁfi‘hh}ﬁ%ﬁ REI xgxfxog%s
avitbaatibasias to recéniete svﬂl blter Yreametastatic (phemotymsr@ theh:eenograft

n S
m%rﬁ%g n{ﬁg C&éscﬁta{\% Fege (rEr(%Jr\llhé R%S 5:{%?@)#??& te%}“?% % yﬁ)olth%ses is
3diR%s Mntchnmdmpmssadm mfzmtahetmgeiised to tunors with
greater malignant potential. [0042] One nay determ ne
jfthe tunor cell sanple contains a cell with at | east
feoppl oVell-Eddlistied xatoghAabddets s tasdr growth fand prog’ﬁ:ﬁsk@f in
specific t marr ow deriv temcell. Suc
TR L e e e L e M s L
@ib&idﬂi{ﬁd mfatnmlﬁ 6EPinofoBmedbite @a)scz@%nb OG{YS Q}a;rat} %ﬂtHﬁﬁl‘ét n (DU145

e ut| |Z|n ox reconbi nation to detect a

PLEC eI ing e hssiob BT SUHESTAIH ek ShiAcpg prosite

Bﬁi{&els WRMERAlimalNSObdutdibdusebcEMAGPASH TP ARCHINE used to
experlnental t echnj ques to be used in these

ARG ampcoredl linpwinfoatnieye awdeimike dThefwmap gelf Ynesare — -

| aeneRte to[SQ,(I)ﬂﬂch hen aRRbt &ﬁta‘ﬂgﬁceﬁ'lﬁl&t sinEIY Y i Sndtthation,

test a previousl Yy propose ¥ esl S
@@rlmpﬁefg@hé@f Gsandjtymetgresthtihiellpwedions mawmuaif off®riays. Mice

gﬁr’cﬁéﬁvﬁe‘%%ﬂﬁé@&j té&u%g%%lvgc? ﬁl@gl{rfo? %'lﬁ ﬁﬁet%la?l% 1enftal§ gplung

tunor progression. es o experi
betasesdsqnamgithted.n the first set of experiments, ceIIs
derived from nouse bone marrow are isolated frommce
whi ch transgenically express eGFP and conbined with
Expargnanant.| vy

[0047] Group A: 8 transgenic mice

[0048] Heterozygous transgenic eGFP mice [C57BL/6-TgN (ACTbEGEP)10sb]
(Jackson Laboratory) are used as a source of GFP labeled bone marrow cells. GFP
mice are identified by expression of green fluorescence under UV light. 2- to 4-month
old female heterozygotes are used as the donors for the BMT. Donor’s gender is

different from that of the recipient host.

[0049] Bone marrow derived cells are obtained from heterozygous GFP mice by
flushing the femur and tibia with Hanks’ balanced solution. To generate somatic cell

hybrids, 10° bone marrow-derived cells and 106 tumor cells are plated on 60 mm dishes
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transfected transforned human or nouse cells | abel ed
wth Contech's red fluorescent protein under

w@onvdiozs2zoms which facilitate the formati on of PEDUR06/033366

cells. These hybrid cells whll then be injected into a
strain of mce appropriate for the cell Iine being
tested. [ 0045] Alteration of prirmry or nmetastatic

tZMH&frs Qéf&‘éﬂt@athﬁnmﬁh E)Ql"y@tqylénc'e %ﬁ Io‘lJ (I‘EG)O B oPfmd dfPRG \;IJ_ Pa

basi c UeStI ons resse %/ s study "are whet her

tlmt%ﬁulap W@@hb@fsﬁoe%’é‘?@ ifronad byawgclaving ous minntesfat bblndegrees
@rmvxu%%rawaeﬁb is%ﬁ@nc&tﬂbﬁme%tﬂ Strh'l fzx%hiesseﬂuth ff@é@@dﬁm

stages of trans orrratlon er treat nent
toutrrarnend terd (i Sdo RiepTg p&PYossolution éme i ofithe §0YePHGespdygionpst

Vtﬁéhl is ﬁlleﬁ g&de& QI% gpt%?ﬁétq%t du‘f‘tut@ﬁ %&%t Xan c% Is BJ&%&&BE%Q&&?H
tunors. A representative recep serves as
meitiele att §7degkees.t hese hypot heses |s CXCR4, which is

expressed by netastatic tunor cells. [0046]

Vel | - establ i shed xenograft nodels of tunmor growth and
0@ es el of theet shlgum -Greamediym Bathid added, agCinbulmitios contmtied

S h h t e re to t.he
T4t Sy bt T QR e R gl SRR RE SR Speges

@ontiilked foa ddnihutaa rFopbidl 4ﬁsemm Bee ﬁedh)tmcaﬂﬂ inchibaties continued for 4

wel | -e i shed nodel te kin, . and
e S ouEun aaRn R FomeY e Pien © exshBiamediatbanch
icomiukdtdr @B howrs hieB7IC. VAT tivejdewd] é4en dish ismesdgddOwith trypsin and

ster secII i nes int thym ¢ nude m ce
T?PE FfL A IO Sai%oé clistiphi B FRIe eSS R epistc
A b6 Bfpe§ Qmoadu'lthtrég c@ll%' are $elddRY and bidGh Yo 90% bhfluence and used in
conbi nation, are injected on day O and tunor growmh is
FRISEBREEE Bt num of 40 days. Mce are then be
sacrificed, tissues renoved, and tunor vol une and
rel at [ ve I eAveI s of | ung rretdast ases quant | tat ed.

gous transgenl c eGFP mice [C57BL/6 TgN

P) 1Csb] (Jackson Laboratory) are used as a
{Mpdte dficerR ihagblated vithdHEP-labeledbone alarow R simglyer &r e

qg]gp escence under
ﬁ%ﬁpﬁ‘h% %Etn%%glﬁ tnﬁgrﬂohl(a]é1 ?Olel% usfec S(rar ozygotes are
used as the donors for the BMI. Donor s gender is
[0052] Group A: 72 mice. Strains: Athymic nude mice for 308 cells; SCID for

DU145 or PC-3 M tumors (Pain category D). Total mice needed: (4 mice/treatment)

(6 treatments) (3 experiments) = 72 mice.

[0053] Mice are inoculated with GFP-labeled bone marrow (BM)-derived cells
and/or with transformed benign human or mouse cells. Tumor inoculations are
performed on mice anesthetized with isofluorane in a bell jar. The mice are placed in
the jar which contains isofluorane treated cotton balls inside a polypropylene centrifuge
tube. During the procedure the mice are monitored by observing respiratory rate,
movement, muscle relaxation, and lack of directed movement. After inoculation, mice

are returned to their cages and monitored until they regain normal consciousness.
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different fromthat of the recipient host. [0049] Bone
marrow derived cells are obtained from heterozygous

w@ER70eees by flushing the fermur and tibia w t hPEROER06/033366

bal anced sol ution. To genernate somatic cell hybrids,
106 bone marrowderived cells and 106 tunor cells are
pl ated on 60 mm di shes24hours before treatnent with
pol yet hyl ene gI ycol (PEG. 5 grans of PEGwth a

nol ecul ar wei ght of 3000-3700 is prepared by
4039t | aviOA gl elotBSeantainings Xd0” qadls I%Pégn@étsre@o eplgle mouse.

%Bﬁﬁ{c%ﬁ@éjmf) E%c'eﬁle §5‘§3 19 m'cgﬁsd oV PG Qreg'?e%&fp%%ié gf BM cells

sterile serum reerre pr e- war ned
pneped eclls. 80DR mireuedeiyn Dldﬁé cdls, BM Qeﬂe 05 0 PEGRGated ik uesrof
a .
@Yllcgiissa%dg)?{%g %glles[ dlggglrlazfo?%\%% &1{31& Mnte&{ gﬂw by tail
velndejgetions Fof 080hicOrrecining bl vtehén@emmthw m@ermpdionfmédsin a
t | § | nal

%%%ﬁlu ?g&e _[Afte? :arﬁdf&‘t"?x? @E t!hg gdlﬁ??nﬁx asl’ ?Aﬁld 2 /(S{X dﬂ%%nﬁa aglghe% 8%
itopgeab andsthatic ¢ marealianf290 uRofiohutibe . infeoted intb earh mouse, using

di and incubation co
e b S MR URRE bSOl o6 Arbred with sn
m?h;hée;, dipped intetddide] ar]]lﬂ éemarslhted btk ity scgs&)rh pﬁw @oad the ﬂedfot:jc
Afte eac i s passaged, wi trypsin an
Al The bR il R B e P aR G e | o ool | 6
expr eSSI ng markers characteristic of both types of
- red cells are selected and grown to 90%

ﬁﬁ(}ﬁ oaﬁ@wﬁ%@dnqnﬁogedﬁgéatp@hmewﬁw%wv@r dimensions

Exi@eweslaptana caw&l&tﬁfneﬁv&uﬁemhlagme%ﬁmlaam%l%egmssI on
of nouse and man benign tunor cells. [0051T Mce are

i(lspgthi(engt mlma Wap’éﬁ‘@ﬁéﬁz o el apeks iip @anifos fordhegytent of -
%etds&sﬁgﬂ@{h@Q%Puﬂl@ f‘hﬂq’fbr%&ﬁéb%&or med beni gn human or

nouse cel Goup A: 72 mce. Strains: Athymc
nude mce for 308 cells; SCID for DU 45 or PC-3 M

{
{00, (B 9T BBl Bt ooy,
whaeber [r0QB&]to Muyest amers zmdcnugaas ethipistalro@izely wmbdpreckdomrfer
@ﬁ{herigavs\{a(o?Miéed[ﬁe[tIrr\lllggm%‘g e?r suffering and is recommended by the AVMA

Panel on Euthanasia.

Summary Outline of Procedure
[0057] 1. Administer mixture of benign transformed cells and stem cells to

establish 308 and DU145 xenografts by subcutaneous or tail vein injection.

[0058] 2. Treatment groups for each method of injection - (6): 308 cells; BM cells;
PEG-treated mixture of BM cells + 308 cells; DU145; BM cells, PEG treated DU145

and BM cell mixture.

[0059] 3. Primary tumors and organs with metastases which develop will be

removed after termination of the mice by CO2 asphyxiation.
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and/or with transformed beni gn human or nouse cells.
Tunor inocul ations are perforned on m ce anesthetized

WOWwa/oeReé i uorane in a bell jar. The mice are PCHUSIN06/083366

the jar which contains isfiuorane treated cotton
ball s i nside a pol ypropyl ene centrifuge tube. During
the procedure the mce are nonitored by observing
respiratory rate, novenent, mnuscle relaxation, and
| ack of directed novenent. After inoculatjon, mce ar

18460} nedt Bebnpifmor g@gg@s farhistapatiolegicadanafsisito fleﬁg&‘&; alteratlons
2Rk sAH (Wﬂlxe zﬂ)‘ﬁﬁgﬁi ﬁ%ﬁfs?z% abQ0akH wiQ inlorpéveEIB%he

cont ai ni ng is adm ni stered to each

ﬂpmmethowgwylmnelym a@um I@féué@@mp@@sos@@twr gEowiippyith &imes |

%la@ve%'t:xﬁbte sGARd §9es'@f§¥e{égt§segfh1§%%§él rQ&QﬂZﬁQ& &8hd Bmor.
m ce recel ve DU14 S, or a

PEGt reated m xture of BMcells and DU145 cel |l s.

'E}??g%&&hoﬂﬁnlﬁﬁ&mg(ig; |§%&H&éﬁoﬂ”eous'y or by

Se Ce receiving tai
\[@061] i nfMice arimnculated withgeetastatic dondfonmed hinmam(BG3sD) i mouse

1ys [ 0 0
g%alcogyg BF fl'fl ) cepﬁT gl?(%\!vglpmg{btlt{)g%f b dg%dg@f% é?pjt&- H’ﬁ%ﬂ m?cé
mhahd2(@®mc&/tr@ﬁmam) (Gtiieatments) (3rtpmpbmtk dfntmingstietiomfiise,
usin%% ; lﬁgm%:uge needle. If the injections cause
YO ﬁ@? At ls are sprayed with ethyl chloride,
dipped in betadine, and renoved with sterile scissors

e the necrotic ea., The tail_ then is. .
ey > S e g ot heftbiakd ohigiog Bl EER AR jpofiuorane in
[a0REFdr. THEBceAFIMdR irStheTaR Wh@h@8nthids Gaflid&de treated cotton balls
nmeasur enent o tunor_di nensjions Lmnce wee ., and

dnside RAYPERPYSPC GRItiifHES W8T niguiinteehs BoRAduEe tt%lvqmﬁ manjpred
(Uy%ﬂgztrﬂ)x% FeSReHkd ?e)te 'ﬁ{UVEﬁEErﬁ thSscRATkdtios ©fd ek ¢ diectdand

weeks To noni for t he extent of netastasis and
trwemsmu riten fnowmtsm mich peveiymefl Gobel cogss arel Bondioged until they

n di oxi de asphyxi ation in an
H lgdnt%gldchg%/r‘b §’&{gér)] order to harvest tunors and
organs This is a routinely used procedure for
nasi f; d
e M e
Suamrpary faDped thbea:lb/c Rricxc élthe rthy prdOBidE nfice rachiveni09tugof PBS

contallrjl{neg lo}f( I%ISqBGyg rhssf %nggllf’l%llcle rec%ﬂ% 166 Sf‘%ﬁfﬁs c%n{aﬂung

1 X 10° PC-3M cells. The experiment is performed with administration of the antibody

to the CRCX4 receptor before, concurrently, and after inoculation of tumor cells. 4T1
cells are injected into Balb/c mammary fat pads. 308 10GyS5 are injected into tail veins
of nude mice, and PC-3 M cells are injected into the tail veins of SCID mice. The mice
receiving tail vein injections are confined in a restraint box during the injection. After
disinfection of the tail with alcohol and application of 2% xylacaine as a topical
anesthetic, no more than 200 ul of solution is injected into each mouse, using a 25-30
gauge needle. If the injections cause necrosis, the tails is sprayed with ethyl chloride,
dipped in betadine, and removed with sterile scissors just above the necrotic area. The

tail then is cauterized with silver nitrate to stop bleeding.
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establish 308 and DUl145 xenografts by subcutaneous or
tail vein injection. [0058] 2. Treatnent groups for

weaohoretdhod of injection - (6): 308 cells; BMCEUFRDG6/033366

PEG treated m xture of BMd#ells + 308 cells; DUL45; BM
cells, PEG treated DUl145 and BM cell m xture. [0059]

3. Primary tunors and organs with netastases which
devel op will be rem)ved after termnation of the mce
bi{ asphyxi ati on. 0060£5 4. Submt tunor_ sanples for
HOQ4b p at 150 % grozvdh isgppitpeed by calinge merspregiopieridpmeimpnsions

Rived n\%aay%dealc&mnad%bmw ubiflg m%tfal%mhz&uﬁé sogi ated
%on event. The hi stopat hol ogi cal anal ysis

éﬁagﬂi}ileﬂﬁb Ju é\@x%wamc@@ﬁedoﬁ 19, dﬁo?ndg?ﬁmwo\mqnﬁort forbing
gdttdsdEnfWibs vonaRd sizes of netastases, histol ogical
characterization of the tunor. Experinent 3:
Inhibition of tunorigenicity or progression. [0061]

Yogig) 2 eﬁﬂﬁ@g@ﬁ ol SE i ol B AR B
|0|ﬁ metﬁsua@s endofssaype [oCRBX @t iane inctpnor cellPpoptbsinidifterentiatited :
15%181’?{)1‘1{1 nt) (3 treatnments) (3 tinepoints of

mnis n) (3 experinents) = 108 mice. [0062]
Turmr |nocul atl ons are perforned on m ce anesthetized

luor ne i r aced in
bty > et AR dhauctRlages i o i fi B L e Gl
fadiked tsrmmzsﬂod@fﬂwmbeylpy@(wh@hmmt ri fuge tube. During
the procedure the mce are nonitored by observing
respiratory rate, novenent, nuscle relaxation, and

I[mﬂv] of TistesdngflesiRy®BRRted fﬁﬁﬁépaﬂﬁﬂ%&ﬂaﬁdﬂa%s tdlctt ar e
turnedtothelr Cegq;gaﬁand noni_ t until they

ra' LefaH RS A PIOgIeSTE &} ‘éé%iomﬁfe@)%? ﬂm?amenbfﬂwss

%mpathalo@&aﬂ&élyﬁﬂhdaﬁi bR 1UdS cHEPHrRbSSRAB6k drBGHALihd)t O
a manmary fat pad of 4 Balb/c mce. The athymc nude

wglatever Fpand E)Beslﬂf n§asipiss fé%ﬂ?&llcﬁlch@ agterjgationcy thgtgmor
Q&5 cells. The SCID mce receive 100 ul of PBS
containing I X I 06 PC3Mcells. The experinent is
performed with adm nistration of the antibody to the

W%lcﬁﬁﬁ?wlg@s&%feﬂ {rﬁ%;a%‘f_cf%' rlﬁllﬁ%#jgﬁlggsé&: and after

[0068] Cells: Two metastatic cancer cell lines were used to test the ability of

ubiquitin antibodies to inhibit cell motility. PC-3M is a human prostate carcinoma cell
line. 4T1 is a mouse mammary carcinoma cell line. Both were maintained and in
DMEM medium supplemented with 10% FBS and Glutamax 1 (DMEM medium).

[0069] Antibodies: Three ubiquitin antibodies were used. 14372 is a polyclonal
antibody to ubiquitin. 10C2-2 and Mel-14 are both monoclonal antibodies to ubiquitin.

[0070] Procedure (1): A 6-well plate containing a sterile coverslip in each well was
seeded with 1x10° cells/well in DMEM medium, and incubated overnight at 37°C and

5% CO,, in a humidified incubator (standard conditions).
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we3/odM2eel | s are injected into the tail

cells are injected into Bal b/c mammary fat pads. 308
10Gy5 are injected into tail veins of nude mce, and

m ce. The mice receiving t&l vein injections are
confined in a restraint box during the injection.

After disinfection of the tail with al cohol and

0094 C atThQ ﬂeﬁfda; %e)%hﬂ&e%'t {ﬂ%n@ﬁye&aoﬁ aﬁlcs@érslﬁ,rwa%fsa%{chgd nce
no nore than ution is injected 1nto each
ﬁ%ﬁh@@lpqytg iting Tbe wsdlsm vgvala@reraﬁ:é@ml the weﬂs whe ringgdevith bmd. of
g&ﬁﬁngsEacbh 5EP 1find @54 a{eﬁ vﬁfﬁﬁ%)é@ glfféﬁreﬁlpco%w}ﬁxlatlons of each

chI ori bet adi ne renoved steri |

sutitodpr éug/mﬁlO%b@lzeﬁtugénM& colls and 4P@ueg/mIHE° ¢edlis) Themdates
Lver n|
RO aler g6 ol sl s, oty Bb8Rens v PRS-
rreasur enent of tunor di mensions tW| ce weekly, and

RGP By VR Bl PR K iy Sl Spdones
amlai Ee@@lt dmeﬂo f nii Qragan] Irrgfe ;cof'@ﬂlpls w&f;: tgﬁ%&? 2?® ﬁalatétdvgtrthl or
DT A HONOL S TR o8- STt fieh Hoseh it BPBS; COVerstips were

RuARH 38 gﬁs@mqesaqﬁla%/e@@vema pRirdd8itd MefSanh SotbwhiDfsie |
apoptosis, differentiation, inhibition of netastasis.

p\@d@@}lowﬁmwyd ofianpVkon: FERORR migrpseepasat i rasgnifisatioop | n

the host mce are renoved after term nation of the

mce by COZ asphyX| at| on, [0067] T| ssue sanples are
ang eqtl dtasisa : alysis to detect

31}&7&{ aticq S ea?nﬁcga{ﬁ,g% %%ﬁée‘}ﬁ‘an h Hg‘éﬁ% b 'oe°'1 i g’f %Ea‘?.qsed to

0|ca an

a

Aﬁsmhb,dblhtycﬁf ladlblqummpanbcxlgm mhlbitunmua*staglsoiﬂhdqcaﬂs Waret rnamtamed

RPN B e B Sl Bl R ETRERTRe Pl °%8§1a
cell/fused cell mgration inhibition assay: [ 0068]
iuT, i hepotsfaar bror ol SELTh atnrst

cell notility. PC3Mis a hurran prost ate car ci norra

%B)lp Al {Nle %gociq%;;%t %lfh % gg%%et{aﬁmm t%/ans cte w1t an gxeplrclsmlml‘x geector
for the enhanced green florescence protein (EGFP). Cells were harvested 48 hours
after transfection and incubated with either ubiquitin antibody, Mel-14, or a control
antibody, Rat IgG2A, at the concentrations of 180ug per 10° cells in DPBS for one
hour. After incubation, 250,000 cells were injected into the tail vein of SCID mice in a
total volume of 50uL. One week later, the mice were sacrificed and their lungs were
removed and fixed in 4% formalin. Examination for the presence of metastatic
colonies was performed on whole flattened lungs with a Nikon Eclipse 600 microscope
at 10X magnification. The presence of EGFP positive cells in the lung indicated that

metastasis has occurred.

vei nsPOF/USIhEN33366
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wa@piorlozities were used. 14372 is a pol ycl onal

DVEM medi um suppl enmented wth 10% FBS and d ut amax
1( DVMEM nedi un). [0069] Anti bodies: Three ubiquitin

to ubiquitin., 10C2-2 and M2l-14 are both nonocl onal
anti bodies to ubiquitin. [0070] Procedure (1): A
6-well plate containing a sterile coverslip in each
wekilitswas seeded with Ix1 06 cells/well in DVEM nmedi um
and incubated overnight at 370C and 5% CO2, in a
hum di fi ed i ncubator (standard conditions).[0071] The
next day, the confluent nopglayer on the coverslip was
scratched once with a pipette tip. The nedi um was
as P.egra@ efinaibiiopeE migaption of @AMy qels iyinie bubiyitinpntibRgics at
medi ufiffersé ponsentratipnsn é-nars™ sqreriete inhilition; + imednhibition)
different concentrations of each anti body ng/ L/ 106
cel |'s, Sangy/ rrL/iH@@.ﬂQ?l s and RoimYH°/ 106 clﬁ_nglmJ‘llﬁg
AiE.nere incubated for 11 hours with the cells.
cells were treated with DPBS. [0072] The
dé¥er sl i ps were eval uat ed after-+heubati on for+etosure
dfC2fe scratchestias- a result of+e¢etl mgrati oa++Fhe
OMaldrsl i ps were +Hhen fixed and statned with 13%++
mRHsaondhacet one fer 5 minutes at - 20C and then rinsed
with DPBS. Coverslips were nounted on gl ass slides.
| mages were captured with Metacam software using a
wor kst ati on conposed of an Ni kon TE2000 m croscope at
4X magni fication. In vivo Tapcer cell/fused cell
net ast asis jnhibition assa [0073]. Cel
met REFEE Pl fh%ﬁl@éo oE AT Lo Aviealy uEﬂH‘é‘“ apffodicgal
used uUHTarad poncapiratipns. .< ++o=r ccanlaieﬁeqlml*vtlwaanmob@alytw
inhibit nmetastasis. The cells were maintained i n DVEM
medi um Gagter t Hewwmiimillioa cond2ivginEmiberr i hEupmlokilion
s protocol. [0074] Antibodies: The nonocl onal
gﬁwd?e in anti body, Mel- 14, was used. [0075]
PAdedure: 4Tl ceHHs were transiehtly transfectiédtwith
anCeRpressi on veettdr for the entéheced green -+
Mi«ivldscence protei (EGFP). Cel #-s+were harvest gd+48
MABSsondf t er transfection and i ncubated with either
ubi quitin antibody, Mel- 14, or a control antibody,
Rat | g&A, at the concentrations of 180ngy per 106
cells in DPBS for one hour. After incubation, 250,000
cells were injected into thyidail vein of SCID mce in

a
Degree of inhibition of ir vivo metastasis of 4T1 cells by ubiquitin antibody, Mel-14.
(++++ = complete inhibition; - = no inhibition)

Conc. 180ug/10°

antibodies

Mel-14 A+
control antibody -

Reference:
1. Auerbach R, Lewis R, Shinners B, Kubal L, Akhtar N. "Angiogenesis Assays: A
Critical Overview" Clinical Chemistry 49 (1), 1 Jan. 2003:32-40.

aPCT/D8196/033366
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net astati c col onies was performed on whole fl attened

lungs with a Ni kon Eclipse 600 m croscope at 10X

magni fi cation. The presence of EGFP positive cells in

the lung indicated that netastasis has

occurred. Results: Table 2 Degree of inhibition of

ITIOQVGt i 0As eden RCAIMtabids laboviepantibbdies dgginsthyibiuitini inhibited migration
bOdI%S at different concentrations. (++++ =

c% P8t E P nhibition; - = no i nhi bition) Cone.

5mg/ M /10 25ng/ m /10 100ue/ M /10 anti bodi es 14372 ++++

++++ ++++NP8§%SZ ++++ ++++ H++H+ Mel - 14 ++4++ e

5@@%@5%@9_____. Tabl e 3 Degree of inhibition of

NjogrAt i oTh®methdds cifelluk mvemion infay be liyedub indilit tinmor migration ina
| bodj es t d| eren ncentra ions

CBEre VR TS ST (AT 1B e BB, o Puman, i

Sirphifisterdd alnlaﬁi’(buﬂ’tﬁﬁﬁ{erdoﬁ*ﬂijbdlﬂdl efctive@iphibit/tofbl detlmigration. The
anti bodi es 14372 10

-2 | -14 BS.onl ble.4 .
DEARIEBN 1 TR ICE BeeRiFple g e Ao mpered in the
CRJrinf RYphaBiacdititdl Rodpdsitkady, Mel - 14.

[0078] Doses of the compounds preferably include pharmaceutical dosage units
comprising an effective amount of the antibody or other agent. By an effective amount
is meant an amount sufficient to achieve a steady state concentration iz vivo which

_results in a measurable reduction in any relevant parameter of disease.

[0079] Monoclonal antibodies are now routinely used for therapy by infusion
directly into the patient. The antibody can be lyophilized and stored until reconstitution
with either water or saline. A dose of 4mg/kg body weight is a typical and safe human
dosage for antibody-based therapies. For example, this is an effective dose of the
breast cancer antibody therapy Herceptin. Thus, in one embodiment of the invention, a
human patient is dosed at 4mg of a anti-ubiquitin antibody per kg body weight that is

given intravenously.

[0080]  The amount of active compound to be administered depends on the precise
biological or chemical agent, the disease or condition, the route of administration, the
health and weight of the recipient, the existence of other concurrent treatment, if any,
the frequency of treatment, the nature of the effect desired, for example, inhibition of

tumor metastasis, and the judgment of the skilled practitioner.



(++++ = conplete inhibition; - = no inhibition) Cone.
180q9g/ 106 anti bodi es Mel -14 control anti body

wRedogoenzee: 1. Auerbach R, Lewis R Shinners BPCHRuUBZNNG/033366
L, Akhtar N. "Angi ogenesi s2Assays: A Critica
Overview' Cinical Chemstry 49 (1), 1 Jan
2003: 32-40.[0076] As seen in the tabl es above,
anti bodi es agai nst ubiquitin inhibited mgration of
tunor cells. Therapeutic Methods [0077] The nethods of
t aoB1] NV ek ifsBdimycoRpositas ahditrbattimeﬁtlmethanllsmre usefgl fat inbibiting
in a subject. A vertebrate su

TR (6 B PRI B ohigetBa B kel o ponditon

aRdBhied withhR d&abpadingvaeiohghblife@tib® mendiabist t unor ceII
mgration. The conpound or pharnaceutically acceptable

5 salt thereof is preferably adnministered in the form of
a regRaf m%kb@ﬁbdlﬁ@mﬁ%& pORibld WS heBasedgahd tahge of
conpounds preferably include pharmaceutical dosage
uwqmgﬂ@@ﬁﬁfﬂ§@ﬁ@méﬁxéﬂﬁ@ct|ve anount of the antibody
or other agent. By an effective anount is neant an
anount sufficient to achieve a steady state
concentration in vivo which results i n a nmeasurable
reduction in any rel evant paranmeter of disease. [0079]
Monocl onal anti bodi es are now routinely used for
therapy by infusion directly into the patient. The
anti body can be |yophilized and stored until
reconstitution wwth either water or saline. A dose of
4mg/ kg body weight is a typical and safe hunman dosage
for anti body-based therapies. For exanple, this is an
effective dose of the breast cancer antibody therapy
Herceptin. Thus, in one enbodi nent of the invention, a
human patient is dosed at 4ng of a anti-ubiquitin
anti body per kg body weight that is



gi ven intravenously. [0080] The ampbunt of active

conpound to be adm ni stered depends on the precise
whe@hogizeal or chem cal agent, the di sease or PCT/US2006/033366

condition, the route of adg@i#nistration, the health and

wei ght of the recipient, the existence of other

concurrent treatnent, if any, the frequency of

treatnent, the nature of the effect desired, for

ex3EEAIMhhi bi tion of tunor metastasis, and the

| udgrrent of the skilled practitioner. [0081] The

foregoi ng conpositions and treatnment nethods are

us &f ulA mgthof Aprimpndelingcapesr celhmigration ofpnpaisige thej stppg 8 on

or met asEa’j‘Sﬁr&)idthaﬁor%%rﬁWdeﬁ%’d Qen 8y di sease or

cond| tion associated w th undesired céll invasion,

5prolifer@irsevidipge gerctedlly altprodesd] vari ous

nodi fi caf [

ange. of Cha e BB SRR P TR AR SRR g ot

1. thAﬁbE?W@‘@&‘&)ﬁusmélandg cancer cell migration,

compr ! =" 08 hOSunh B SaRlior b LA @ A% ddine, AT oW

deri ved em ce roviding a genetically altered

cell; (c) fusing the bone marrow derived stem cell

}N'ugg dtﬂ,el %ﬁ‘%to'é%% Xh@egeﬁlﬁ Gl @Lénd r@h 5}%% &ié Sahb B8afuring

m giea'uSed celf fiom apradidus Sistbnod Hde boe mihew dedveddteof cetl Ivaihrthe

n. st (a) and (b) conprise obtaining or
cug?%ﬁ?@éa{t?fgg%a]sed cell froma previous fusion of the
bone marrow deri ved stemcell with the genetically
al fer cel | met hod of claim 1, wherein e
( d%- c gﬂﬁﬁ?@éﬂé‘ 03 ﬁlaf“ﬁ Tophergn sep 4 Epmpses g W‘@rﬂf?éa@w??ad

is5o0f claim1, wherein step (d) occurs in vivo. 5. The
met hod_of claim 2, wherein step (d) occurs in vivo. 6.
A fret KW mehodof clam L ighessin siep €D OCQHS  VBPol ogi cal or
chem cal agent on tunor cell mgration, conprising the

steps of: (a) providing a fused cell derlved froma
f usi orlhsfmethdsinf elair Rrwhereie stew & occurs in vivo.

20 6. A method for screening an effect of a biological or chemical agent on tumor cell
migration, comprising the steps of:
(a) providing a fused cell derived from a fusion of a bone marrow derived
stem cell with a genetically altered cell;
(b) contacting said fused cell with a biological or chemical agent; and
25 (c) determining whether tumor cell migration is promoted, inhibited, or

unchanged.

7.  The method of claim 6, wherein said biological or chemical agent is an antibody
against ubiquitin.

30
8.  The method of claim 7, wherein said antibody comprises MEL-14.



stemcell with a genetically altered cell; (b)
contacting said fused cell wth a biological or

we@ b@miozRlie agent; and (c) determ ning whet her tRPODUSES/D33366

10

15

20

mgration is pronoted, inhi2bited, or unchanged. 7. The
met hod of claim6, wherein said biological or chem ca
agent is an anti body agai nst ubiquitin. 8 The nethod
of claim7, wherein said antibody conprises MEL-14.9.
The ndhpowthef of plaimhd, wheigiieald atibegyds srieciaddenm the group

SelROLEH JLAJINE 18704Rd §0SESTing of anti bodi es 14372
an& 10CZ-2. 10. The nethod of claim®6, wherein step
(b) occurs in vitro, 11. The nethod of claim®6,

wh .e!mcﬁieﬁfadgbzlaﬂpw@reimsteﬁ (bPocchi in et hod for

i nhibiting tunmor cell mgration, conprising:
contacting a tunor cell of a tunor with an effective

anpunt ' | Lk 7, 13. The
ol hod SRR PN RRRL B! B B di ep o
confirmng the presence of a fused cell anong said

t uppr i . S@l: ing. .14, Jret hod of

o1 B A0 8 i SARRAEA b col PR\ 2T T 1
The met hadtactingd tainor de?l, of wivemaei withsai edifeetiveiabodyt df en antibody
sel ect e .fnpnwthe group consi sting of antibodies 14372
anPHEC2!P ™ 6. The method of claim 12, wherein said
contacting occurs in vitro. 17. The nethod of claim6,

\Nh%[ . © I’[@le ?naelth%d%? Qltal%g H, I%l%’th%? ﬁllél{uainlg rt1hevs|te\1/3%f confirming the presence of a
fused cell among said tumor prior to said contacting.

"14. The method of claim 12, wherein said antibody comprises MEL-14."

15. The method of claim 12, wherein said antibody is selected from the group

consisting of antibodies 14372 and 10C2-2.
16. The method of claim 12, wherein said contacting occurs in vitro.

17. The method of claim 6, wherein said contacting occurs in vivo.



