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WD 2007/ 102146 PCT/|1L2007/000281 METHODS AND
COVMPCSI TI ONS FOR | DENTI FYI NG A CELL PHENOTYPE FI ELD

WOND7BITKGROUND OF THE | NVENTI ON The present i POUBIL2007000281

generally relates to conpounds, nethods and 5
conpositions useful in identifying a cell phenotype,
and nore specifically to conpounds, nethods and
hﬁ‘gﬂﬁ& émB in differentiating between a cell

B3 AR DR OR ADEA Y e CRgLPHENOTYPE
pre-mal i gnant phenotype and a cell having a
non- mal i gnant phenotype, or a netabolically inpaired

EICED ARDACRRIBNI O e RSUERTISR. |, "t e { mvent ¢
ly the invention
r el dthes prezeit0 1dvefnft16f1e|gEmﬁbll)8t1®ldﬁe§1 GoOfcomPblusdsl Nmdthods and
t ol ogi cal _or histol ogical-

bi ol.ogi cal Ia
co’ﬁﬂpgﬂﬁg‘&% |“(§?1€‘ %ﬁeldﬁmé%’g}ﬁt 3 felb rihicBetyPEr e rmpxs) ap@sﬁqadiy to
Y I R i

a mﬁmpyphqmmpem cely haviog apre-heilighgnt ghedotgpaasd a cell having a
or . oncol ogi cal nosis. it is necessary to

n(’@' ag{gﬁfiﬁep QP e O& rfE dngipd Oqlfs Y Umprired|gell, andh)a gresabolically
nofthalRER o |Meﬂ&ﬁ£ltvers%%qgtapéé1le rMHlQ:r Sﬂ‘é?tlb(flﬂe{rlf i gﬁ%\ﬁﬁoﬁ 1heRs to

in a tested specinen,
diffesential, pﬁéalemgt pllsannl a H:eologlgaln sémpley ophilegicalt omdsistological

e TR BRERREITRA e bR o2 b B mons
ancbfcoh’f;to@ﬂhphﬂfﬁf Id@\ﬁg Qﬁsc@@éﬂyukﬂgemélﬁﬂh‘ﬁ'oﬁ?)dlé%ogﬁf bR apy

0 ctional aspectS such as notility [A’berts et
moélrtoﬂnwcgwemé?ﬂrmﬂ digppseaprogiges-Cel | . 3rd ed. New Yor k

andFBP 8810 %%c%?@i;gno\ég; %a t%[eceg% Ygé?%%eﬂ{%ltgg)ptﬁe presence of

er- an
turr_L@?ce!l&l Maﬂig}mxrrd meimeaignar&y a@ong bak nofxlest rea@iveScel8dn a

&:% ssue sang(gg er thenselves to histol ogi cal
sted SREHiSRy an rPOé%& {oedeterging Higaeg ob iure%rnaf@rthguo\vean from
whidhSewh&ddmfeghol ogi cal changes that give rise to

phenotypi ¢ 25 changes. Traditionally, these

ass éBe aagessment @fgethomgmﬂyhylemnsamf inl lighg cells is commonly
SEORY, foI n taini the s men with a
P erga riled B e ?1§ IF‘S‘% %Tm(a’yé’ eﬁlulas rige Q‘P%’%R‘é Byhéesting of

func’&d)ﬂﬁ aMpesistiueh honiokieityh £, MEEQA L BHlogy of the Cell 3rd
oncodlagn05|s is established based on norpﬁg | ogi cal

ed.; Nepiur etk @nd hLamdont (294010 viality z ancloorags tindeptendento frowth

[Hzglgtﬁlsr Jga@gﬁegxérp @gge;lgé 1@"/‘8& R &&ngf{] e#l{ikegtbqg a#&y cont?atls(t: fixed

cellBani dissugyé’an&ﬂlesi md&rﬂherﬁsel‘ild%&o SidtGoLREN ass&sheREi FbO&ample,
the chief characteristics of the neoplastic

1970
maﬁ%‘faincg' gé CRNCGREIVE dise o meephalepical ﬁh@r&@% dnp@iveaniss to phenotypic
chafip&d e a‘Tr&'ﬂ'ﬂtijon%ﬁff OMRSe MR se ARRLLA 5D ﬂ?\%‘e‘% /S il‘%%f gof light

cytopl asm c-nucl ear rati o, a coar
mlqmzscppj’_ﬁﬂbwmlg)ﬁlﬁﬁhg & the slmguhcﬁr with a@llyebr A co@bwRtikn 0fB%ks in
ar ger ,nu I eol1 g]p nor. maL In addition, nmetabolic
order Pake the ce Is v1s1 e to the human eye. Thereafter, oncodiagnosis is
established based on morphological features, such as, tissue organization, structure of
nuclei and cytoplasm, nuclei to cytoplasm ratio, etc. as suggested by Boyd [Boyd, “A
textbook of Pathology” Philadelphia: Lea & Febiger, 8" edition (1970)] "the chief
characteristics of the neoplastic cell, as revealed by the light microscope, are

nuclear and chromosomal aberrations, decreased cytoplasmic-nuclear ratio, a coarse
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di sorders are characterized by the presence of
nmetabolically inpaired cells having an altered
w@ pevpadried) phenotype as conpared with the pherOr/Ree07 00281
a netabolically normal cell. 5 Yet, cytol ogica
assessnents do not allow precise. identification of
cancer cells arong the nolmal cellular population in
irregul@i MIROmpLIE petkail, and 14pe meksbirthisndrhal”. Inrddgipmemetabolic
. cases, non-malignant cells m.m r phol oqi.c .
discofeas gt Frcterissd By by iganog Of PBeRGR NG eq cels having an
altefe?lfa(:i pﬁﬁedﬁegl%{naﬁlpb% Sthpated RS et ?lhcﬁlo%%%fsa metabolically
e rons

usrons, en display atypical features such as
nornml ¢allaucl eati on, nucl ear hyperchromati sm eccentric

posy,tio 0.0of the nucleus P ' jol.]
P s th S8olisBhSP ey iR R B0 bR ATl foaaE BP Qb el
am&r% the doBnaMsdIeW: §lopalation Eflbligiven\erbpardtion( 1082 yeason is that, in
14(1):86-88.; Hansen et al., _Am  J. Nbd.¥§%98§)
sonf7ea8s : nopemalignani eells) mimicgporphelogic ¢hegangrisgicy of pancer cells.
Bi.hbo, et . i ' al ¥ | $RPBispl
For[fxﬁ‘g‘%é%trfgét&?tr{&%%é%ﬁh&%% ggs%tlgrsieﬁus ?ﬁﬁﬁ”&i‘? ology, *°7
atypicdl fEft'ute's gﬁcl( ?Tﬁﬂﬁuﬁluclbat}(mpnmdmrdlyp@bh@mammg e@ﬁaflrmln@,smon
vacuol ated, cell s 15 coul.d.indicate.cancer, . SO, = .
of the Aueleypand %aalﬁapwé@ﬁ?@?‘% Rg%aﬁﬂf i‘%’d‘?}h?feit%mﬁ%ﬁ% @%%cteﬂsm
' R, | hbequR76&) 11 oY pti@):8688.; H t al.,
of %%p%%ﬁgm onle‘l%[ eggcgbgﬁqiﬁgn%gt ol o(gyg'wﬁm(l %:ago: Tue;r_lger"ril gl .
Annf]. D I(0984) T 8TEMetroemer a9 763, Ddley @Q8P) 6itdhl 1;slilbo et al.
mal i gnant cel s, appear to have noramal . nmosphol ogy .
197Ra) 8 Shed GretocioBiobes s, iy BREResE CTalofe” SaBARHR putorial of
vkl atSEdiResi (b)) diragnesss | foetxahple, @asibited cells
C:Cyngggrdg?ggﬁfggg?]Go:%?-45]Fkggf hug, éeS%?te t he ) C,
codld glitdts canster, dius elogsactivy tedindglag sellydn pegicular fg patients with

efficien t.olpgical di [ S ] . . »
ririsih Ao By 1Y L8R Ak SRR ulrooh Biblokis Cyjolony
Chi¥ESPRIthA] QE IS kolo@y) J bR difioa (89716)]. t ineslditonasmhy maligieat cells

obtai ned data. The classical cytol o%i cal ,te hni&tljes i
appeestd haveaaymel merphelagy fherpintecicpsytalogy sl gom false negative

09! ' s ! 0gh-45].

and YIS0, Srent B TR RS O AR CRIUBS 1902 B0 4]

i Mhod)i despiteethedbny list ofelassopt ophlogicet metlndd, the effieigney of

hybri di zati on, These, techno] 0ogj,es ar. sed f.or .
crlobd o s AR B Se P HE Gl Yygerence ot e
cyloBh hbl%gist, g @}? HUHilRed it andlfzd Bt 8bARRUAR. f i | anent s)

ectifon o umor markers " of prognostic value (e.qg.
det e dassivh] pEBlagival deshniquas avein masy tdgeesqaunplanachpy 2

oG SBSREEDL R8T TGRSR fpfiini

knb®f M3 BB EndHEst6@leBitry Bt MG EbESemiB@y @ndf int $igs hybridization.
t echni ques provi des a pan-nal i gnant tool for

Thesec tathaglogiss sare WSe@ 007 /[phendtypic Pebptacterzoion oy 2gmors (Fhe by

. three most co t.ypes qf . clinical, speclnen ' .

o S O UR o MF R o 600 SRR, 4P e

of?‘?S | JBiaSyaltid RecNeRMHBoASHT p58 hitiodd) ORS WelIFA¥ e detection of
p

eci mens, and cervical vaginal snears. )
other oncogenic expression features and nucleic acid sequences. Despite the

=0

high specificity of these techniques to detect malignancies, none of these

techniques provides a pan-malignant tool for oncodiagnosis.
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Exfoliative cytology deals with the phenonenon of
exfoliation of cancer cells 5 fromthe surface of
wo eovone2iearly in the progression of the di seaseCT/BH2e0T/000281
in the pre- invasive stages thereof [Boyd, "A textbook
of Pat hol ogy" Phil adel phia: Lea & Febiger, 8th
edition (1970)]. The exfoliated cells can be found in
nu WETEBJM&Qﬁ&st chinidiiSty &4CIT clifiichl $petiddens P&dd ih@R&RIy diagnostic
pericardi a cerebrospinal, ocul ar, joint
cyjelegy @rm@éf@ilﬁfﬁélcymlagsdgpe%e% finezsscille Felpliombiopyy (FNAB)
| sanples 10 and uri ne.
F%Eggéggg@oleﬁg% HQ%]H?"%&%%% be col |l ected by neans of
br usBkfofjstivergsdlogyg deals ithethe phenomanoe 0of @txﬁuhaagte pf tagehcells
arat ons, scrapin etc. Fine ne , irati.o
epioNAy SBRTRRPLGE HUEHE BT feciragirouon OF IO RS eraEn fidbg pre-

1nR7Qéloe (sfdge@th&@&d |[§§yc(, 225 R14B60I0 rof”PzEth@M@i’) PR @ib@hn Lea &
Ir sanples fromwthin the bod usnggammma

qubng@cs i8tv eedrtmle(l&ﬂoﬁodthaen@hafaducaﬂs CRiL rbé fpuedjie numerous body
|rated 15 cel l ul ar.. sa es.ar n

SRR, GRS o1 P Efiabo RUIRREE R idrdehncar B RPlHEG pgutar, o
g&buSRAGEn Al DGES € SNe{llW—ﬁczSespuEtd?? shlesibss, Ak ahatmﬁttbsal samples
Bi opsy FNAB) Techni ques; roved Cui del | ne ) LS

agsbutinge nT hespzafoliat § can g by msanyph Iiuahlégs s Washings,

he,_anal ysi s of
d?é(ctt ?lé&gxrgi‘ gfﬁ'\@@%@"‘gﬁl opeffgéﬁ?‘ﬁ&en%g%%gpgnésf gtﬁ arded as a nore

dl I ePineCh PO apifatRPPIFNA bidpsfBs tayﬁlrmabf yhz%nssmp aRpey that
| esi ons 20 and nmasses fromthe bre thyroid

nds, . ..

upgsahin @@@kneegk@g@%geugem@froww@@ Biakrgribis Aampids Hom within
V, m .

OFESt il CRUAREL RS 46 L RSB L LB g

cellutarsanpldsyape ﬂlenfexamytmdcrmcsmeploaﬂl)n@o@ﬁtm thecprepenca o various

ot hers of at or,. ot her l.o0i.cal . .
e et SRR STV RRe SR Aenfhion Bitn-R LR i niques:

ApbaRel Tigdink®, NNﬁJLSj§®CIﬁ{€@l@ &reedA QD@%)}St Ak Tib@ﬁosleﬁ to exfoliate
order to enable vi sual i zati on by neans

cyitpb}gasENﬁgB is Afirepied dewards mea'@qb@ts, of l@sy@r@ q;gyasisgs and is therefore
?%F(# ggalgl erﬁgraesf 9(:09 dLa?nos%E éroagl{ r fw\ﬁ?eéfﬁ?cfallg %B@drgﬁe@ges lesions

conposi tions one o eare

abl@ ahssséd FronD Uhe dr€ast,Sthiykdid bglhmdy, cchénaeskel prostated chest, lungs,
resent clinical cytology [Kjeldsberg and Kni ger, Body
IINiP¥s, Chicago (1987); Koss, Diagnostic cytol ogy

gﬂdl c geYIQ%] &@%%&,fgg %F]EP glpéggh{?? It}rlri?%ﬂlé;}@trfgproﬁuctlve tract

athed laolenﬁblx@dthl'e’admgnosml aboumeroas y@escoft dgpiaj serde iof dieoplastic
ver si gn of ich. is known as WO

Vay- G
R PSP T D B A UD B S her oA AR SSeY o

whi | &1t e@'o@%eﬂhfap SHAPRE Rfvet IR RARFRRI 0, a §H@é rprécessed and
stainingfo endocri ne cytol ogy and the Pappenhel m

stmteldoni oglee t(mnabler\as@hyamdw mETS qf/&gghtammmpgy G ensa
stain

| aborﬁtﬁf??ﬁ gncﬁ?égnots c‘ec&wjl g%%@ etg%g%l%& g’f"?e r} L&A narrow set of
sheRE ARERE lhfd @bingbatiand s@hb 6f ShidHap¥@ed many years ago, but are

still being extensively used in present clinical cytology [Kjeldsberg and Kniger, Body
fluids, Chicago (1987); Koss, Diagnostic cytology and its histopathologic basis. Third
edition, Philadelphia (1979)]. This refers primarily to the alcohol-fixed Papanicolaou

stain and the air-dried May-Grunwald-Giemsa (a version of which is known as
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5 this nmethod does not express tinctorial selectivity

for malignant cells. The Papani col aou stai ni ng net hod
wor®7ieaieé al | y devel oped for anal ysis of vagi Peil/1L2007/000281

snears [ Papani col aou and Traut, Am Y. Obst. Gynecol.

(1941) 42:193-206; Papanicolaou "Atlas of Exfoliative

Cytol ogy" Canbridge, MA: Hafvard University Press
Rofiabwiky)astain awhidevstatrieg dﬁlmﬂmrm&txy?hhl ad ewbing Shorrs\ssing for

f stratified dSI 10 thelia rsen in
endgcgigh 6Vf°?<?ga’eaald Barpe rp%tgg% PREGRSES i - (Pap
sne qrh%h\/[aﬁb'nﬁ%al@ﬁﬁexﬁ@a Qhte) @taﬁﬁﬁ@kﬂe%dﬂ'@ Wﬂ%ﬂf Qgéﬁ ﬁfchmcal

the nucl eus and cytoplasmin normal and tunor cel
IabDratgn@qam @b@:dlagwlsb llalcﬁdlemaﬂmoyetmwmlm And pthers. However

i el.d of c nica | ogy,. nphasi zed
thip S R Rt kS tinf LR R 7 SRt fp R L] “ o
al | TiehPdpagicaladh Gaifing CREOE Swas titigity Heva@ﬁbedamt analy31s of
tinctorial 15 selectivity for _pmali

vagisplestagars Hapanisplaey ang drauift o - é%hsg SFHiesPh @1%1@143&833206

» t
PG, A0S AR CORINAmGht el I Skl vvorts
Prenst (AB54)] cankd| lloiwspthier differzatitiorant] cématty;bescmf bisatifiEdearel sisaple

t hys wi del y r nized need for a It u be
il Sresinh am e Be oyt e rapiuicdien i b spears
all%Wsobﬁ’éJ'tSaJ)btﬁﬁla'd@taﬂGd BbAgTo W 0¢ hth‘éehﬁél&us ré‘ﬁﬂ' ERbpREA in

val i date phenotypi cal changes™ in cancer cells as

nocmnbax@tum@‘ eeblsnalhis epproach hasrbeerbalsp oeldely usmdan rogheer fields

tabolically . n

of i SiaiRy” at e PEcOnarssir huf BEeriigafcd Saining
préeddsitd, NG Wéﬂ%%ldlﬁoth‘ér lselihiabl Bocédurés deohdx téveBl any tinctorial

consum ng and in nost cases not anenable to high
Sebﬁﬁﬁﬁ@jﬁfﬂfuﬂalt@@ﬂﬁ ¢4sof cellul ar phenotype. Moreover, as

ar t 0fe2 i i

S (26 6 BEEPA OMIREE LN BEEDI i
selelotivé lh'@ﬁirb(ﬂﬂomﬁtld( owincgeiak sclettivdtye of Spr@rr@iigmm Gedamdlignant

cegognet(ta jca ”gBSAé l ell@ gﬁégeotgl-sﬁ? o ’I%gltreglgt él&sofg mugegg ?gc%gmzed

neB8er,t Ond 68wl nBé3 ) 1157“”&11@15 V\%e':oug Ofo %&@Q@I'iﬁlﬁé tahd efficient
particularly wth tec gues are readil

cytidegitd dtaimng otethosls wxdmclf dﬁtedh,l Ighmtdrraod yhldate phert@e}murag changes
Furt her npre thered30|s ﬁ eq? i
mt“g'f‘B%‘?rg% "5 chmBRJ8 hihl GRS, o mdiiiea bhamgriryt eplls as
hﬁﬁé\dl 10 rrﬁd@ﬂﬁiﬁ@iﬂ/ypﬁoﬁ{al e&lld mdfih eepn@dli Grsafdpatdd tBQﬁz[f@dnal cell.
Al'so there is a need for the correct conbination of
While gglstmg arpctice welipbles Bas heth: timgieenninpiag gadtiB 1t cawss not

et e Gostyy A5 it S6B6) BP0 YR SRR RRD: of

th@EmIéalEingl\ﬁiﬁMEk O néacgunds Rdtht enkedenafipeddn, @b wdlleas the need to
resent inventign there is prOV|ded a nethod of
i thg Terctigpof koawnissesathare st ssabderaand for pepidapd signple

m@tﬁgﬁy fop 'dgtgc tﬁ:% LG 4 gﬁ?m‘g étﬁ)%? ssorﬁgpeﬂg§ "f“ﬁérje 1&"'Ic1tr<—§bfogmzed

stal ni ng ag ecte group consistin
neadh tetestr demicdls and drugs for mutagenicity, particularly with techmques which

are readily adapted to automation for high throughput screening. Furthermore, there
is a need for new type/generation of anti-cancer treatments changing the
behavior/phenotype of cells from malignant to normal. Also there is a need for the
correct combination of drugs in anti-cancer treatment. These requests are not fulfilled

due to the lack of the screening assays and platforms.
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Ficus elastica plant, a C23H4404 and a
pr oant hocyani di n, thereby staining or pre- staining

wao b@7ao2ikieast one cell. According to anot her aRQEEUTLR20@1000281
the present invention there is provided a nethod of
staining at |east one cell, the nethod conprising: (a)

contacting the at |east ﬁ) one cell wth a staining
agent selected fromthe group consisting of an extract

of Fi ¢ I i ant, a C23H4404 and a
suMMahY 6

S to obtain a pre-stained cell

or %@bﬂdﬁlﬁq@%e(a%e& entheqiréseqt inkentprmetheteds pexyided| 4 method of
S Wt

at | east one_d ordi to furth
stanﬁegoupmtmmnsraéie@ﬁfrw %Hb%l&.%ﬁ?@cwpﬁlﬁ%%g FoRyASting g at least
crl bed | gast ldf@Sexract of a
one I’fg gy r%g g"ng e|;%{eerc11t ?gltﬁe%le %O%E%nus Igsgfflg on of
FicugeélhsticaAslent] & @g;H4£O4SHmd la propntheeyanutin, theeby pstaiging or pre-
descri bed pref er red enbodi nents, the at |east one dye
Stallillggﬂlesartﬁ‘@? Ortfycé According to still further features
% rcﬁﬁ Gb! efh%@he? ra%?&rt r(ﬁdth@n@@%nﬁﬁmamtlohhthereais peagted a
one y

e | cted Tromthe ((i;roup conS|st|n%gf }? ¢ least
methed bf:stdmmmdeahomﬁedﬂb thegyethod ppmppisipg:dphePidrtiogthg at leas

one;%bg&?ﬂgégg%h ?etleic%cﬁﬁ§ﬁ1rﬁ1pég W E8RIKRE of an extract of a

st one dyeé is an
F1cﬁ 1Qétféa %Yﬁlt 3 618,50 hd dipreasthbyyanidiveoaas tp mbtimt @lpm -staiged

resholfd is indicative of a differ P q d}(ell)
celltdreels; anééls)tcoawétlag@eupée Stamséﬁlé OHEFZ s "‘3 Fﬂs
' nt nS| ﬁ&%{}%a ﬁﬁth%r i gs%% H:?éhédh Eﬁl%ﬁ@i't&n'tss of the invention

und eretlated cel (ii1) the at
deskﬁl?&it bélBg, dye ac cwast ioge setl heonamisds @ h«;terosn@powﬂéf iblereatiated
5 dye a st ai ni ng intensity above a predeterm ned
powﬁﬂ{@m&celw th the acidic dye is indicative of a
di f he F08uds §i feieh@ibed pedtBirtd erabodimeats, the
reé ng%gﬁégguqﬁhﬂéesrhol d@WIth the basic dye is
atlbzisdbﬁcaﬂye/e acinglmdymdi f ferentiated cell. According to

still rther |nth h

errbé& ngsto sphgartﬁ%t %a}tgrggneougﬁ§&dﬂ ??pg?ig{ﬁ@(ﬁ gﬁlﬁg&iments the

at lg&b‘? %h@ﬁ&é’ﬁ sefecetftorn e Epus@Rstis®of dbztsucs@weansl@@tactﬁhc dye.
According to still further fea s.n

des ércp@dngotOeSfelﬂ rfeighes nigefurareiit %‘e ({fﬁg eﬂeprgfewgneéglﬂ%qug}ents
di ff ti t ot
et (G BLHELsS, BRAE honsobtelbycommuage el stove o
pretd@te%hideli thresHdM@ Is ih@ightineasS a dlffeﬂeetmte@ cell; td)ithe raékeg:ptrqu dye is
enbodi ments, the heterogeneo differ I at.
a heeisudyst 3 slaiing antensity @gﬁﬁ“? pﬁg&%ﬁhl%ﬁ{esﬁﬁd 1ﬁgicat1ve of an
unaﬁ%e{e%xg%%td &hl Llﬁbt ?ée@t Ok bfe §Jrhf)ﬂ1sefs Wi ﬁtﬁdlcfdg'atahd &lse basic

SCri erred enbodi nents, the

dybel efapgendoieatiy dbé\feea e deteretngsb gareshold Wit ﬂé‘e peidic dye is
conprises fetal .cells. Accor

S S Gk 0 A P B g
ﬂn'éa{oﬁ‘& MV{EQH%I%d 1%“1&1’1@&%% aF a6l updipiteatinied cel. cel | s

nprises net | cal I npai red
Accordmg to still further fe):lturgsp in the described preferred embodiments, the

heterogeneously differentiated population of cells comprises a solid tissue section.
According to still further features in the described preferred embodiments, the

heterogeneously differentiated population of cell comprises isolated cells.
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cells. According to still further features in the

descri bed preferred enbodi nents, the 10 extract of
wo-e@agdoBhk@st i ca pl ant conprises a | eaf extractPCT/IL2007/000281

According to still further features in the described

preferred enbodi nents, the extract of Ficus elastica

pl ant conprises an et hanol extract. According to stil

fur kgeérdfrg% WA Subthert iR BE e RRScrea pRéfeR8d embodiments, the
enbodi nent’s, the ethanol extract conprises a 70 %

hetetogemsviuslyx tliffarentiatesl popdedom pft eellst cpmprisgst Fafignant or pre-
&.eae}tngr s in the described preferred enbodi nents, the
m; &%f Ficus el astica pl ant conprises a crude

pl anfccordineaststillAuahsrdatgres on gfei describedtpreferbé ambpdisnents, the

t he described preferred enbodi nents, .th exf.ract of
heteraggrecaslysliffergniintad populatinm ol egllncqrpprises Efalinelli

extr, . i g s i

B T
hefeta@esecksdifierengibtad tpopolation ©Esells domprised nestabalically impaired

ccording to still further features in the described

ce@ref erred enbodi nents, the extract of Ficus elastica

Pl antc G oS8Rl ANRerSRREtdsan % @atabddesteferreliedibodinents, the
43-44. According to still further features in the

extias of Flves clastidaana domptiseiaterfiexitagthe st ai ni ng agent

is fluorgscent... 25, Accor di 0 l: r

| CHEWERE R Bl SR BT BT B 18 teCaRbihee SR el BAIRES e
exBE8 OF PRk bRisfidaylatsopipeicesain efiddohaxttean excitation at

375 nm According to still further fedatures in.t

| . e
des dracputingioetidl usherstopyaisia fesdeserige Bf@%ﬁfﬁ?ﬁﬁ&lbgggﬁ?m& the
' Lot .yl at. G ' till further features
eﬂliaﬁofixg}a {;‘9368%%‘ Esg%la?)?e/? étg?[gg e;éﬁ%%di ments, at 30 | east
one Afcotdig 2] ADHentedtutdsan pheodesthibal prefeatied engodiments, the

naturally occurring. According t till further
exfragof i PRSUFPAELORIBERE HirufePRBENEb i rent s, at

| eas cc@ﬂﬁné’%tﬁ?fu%@x‘fcﬂ%sﬁﬁ%é B&chRbaPplchafadmbidinérds, the

synt hetic. 2007/ 102146 PCT/1L2007/000281 7

extrectar diqug etastis plant domprisesa pussliadridantiestra¢te descri bed

preferred e ' ts he . hanol. of Ei

o1 ackicpRhng o] SRBGE ol in 3 AR Ho B bieRHsg ity e
extraftof Fid eRisHéd@lahtCondrists 4 dilitbeextiat ures in the

descri bed preferred enbodi nents, the (gosi tivel

: > , | VA
chardsardipgto siflbfistier faelitesindhs dererged prsiaedgraqdigens, the

nes .
o PR AR Py S5EPEAg L Bl by et
at | sastdingeo stilefisthiepfdangss invthe dyesibed\prederdidngniyasliments, the
still further features in the described preferred
staipie geet iy Buoresrent.

According to still further features in the described preferred embodiments, the
staining agent emits fluorescence at 430 nm upon excitation at 375 nm.

According to still further features in the described preferred embodiments, the
staining agent is biotinylated.

According to still further features in the described preferred embodiments, at
least one of the Cy3H404 and the proanthocyanidin is naturally occurring.

According to still further features in the described preferred embodiments, at

least one of the C,3H4404 and the proanthocyanidin is synthetic.
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at |least one dye is selected fromthe group consisting
of a basic dye, an acidic dye, a 10
wao pdoaivoats | phenyl met hane derivative, a di azo dBCT/M200MH0281
and a conbi nati on of sanme. According to still further
features in the described preferred enbodi nents, the
two dyes conprise dyes seletted fromthe group
congicsbiding tofstitl foABércfeatifes i theaddsélitted F¥Rrred embodiments, the
triamotri henyL'ﬁ met hane derivative, a diazo derivative
ethapel extragh afikicus ielpstien p a%taﬁéuppiesnm%wah pgsitively chauged ions.
f ur t D
oo orauE S tudher DRUER e RSl RLFEA sppodimegs, the
posbmlyé rehiarged yonsAamosedbqtﬂgi frons thel grofipirdohsistifige af wi@seditim and
cdtﬁe descri bed preferred enbodi nents, the basic dye is
Mbcted fromthe group consi sting of Dahl ia and new
Fuchstardince @tifli fighdrTesibick in fﬂér&egﬁ{beﬁ‘iﬁ‘éféfrgé efn'BoH Wents, the
descri bed preferred enbodi ments, aci d dbe 3
at leasyiepe dyeenprsee bralilyeg. to stil | further features in

t he r r enho nt S

o PSRRI BRI ARk e e, e
at leadioht elyeid sedéoeell Bl the &‘gr(ﬂlpr@nbﬁﬁﬁ@ bf a ®asiBldSe B dGdieye, a

cel | Accordln to yet another aspect of the present

rigf ARG N deg Vs B derikiveranh g gombination of same.
i de f
ek o gyl b LU AL B EyBhyipens, e
tWQ: éY¢S ccmmpzhs@ hlyemn sdly:tech frotnhibe Sraipncdgisting f aibasiohiye; af hdidic
e i.s an acj.dic dye, a staining

ay4. i iaine BTt ot Acitor dbmiyeiand & combination of
samhdddi cative of a differentiated cell; (ii) the at |east
one dye is a basic dye, a staining intensity above a
pr eéé@@dmgnf@dsttlhﬁyﬁquatms iindhe alesaribedfpraferred embodiments,

staﬁﬁﬂ%p&zftﬁ’ Eh%q %f@gls (j:‘f’%ecfgd% Lﬁbtl%?yet he at |east one dye

I'Ses Theacl basi ¢ dye, a staining
i nt ABSOrﬂMg talgeN Eurhep lf%ﬁﬂé@ {iihe dsdrived %ﬁed‘bﬁlﬁodlﬁﬁntsdthe

é{e clye is indicative of a differentiated cell
basif Qe g fged fomibe ggpua sevestingmnidonblia ansl new quh%g hol d

Wit RetdiGinBas |
e L LA Bt o, e
acuh@'ﬂ)yebﬂafgw(ﬂfwﬂm 8 Accordi ng to still further

b d d enbodi t th
Una Pocisk e ST AR featgen by e CgHahed GreTpRe epigmans, the
diffefntiateAeeR it ROrmi HRAUROT ARNEL uf ﬁl@f&?&ﬂ%ﬁ%ﬁitc@ﬁ iPh ?rrc‘a?ghant

invention there 1s provided a I agnosi

OerQ'm‘?élrgnﬁthallsubj ect, the met hod conpri si ng: (a)
ect, so, as fo

t taj ]
St o Re®g Tt oSt o e e el inintiop, s provided a
methbdi of Rgengifyibhen SeRi oA Hﬁﬂalr'érﬁiah@ﬁ Qhte C@ff hﬁtere\éh e ﬁiethod
when: iil) the at |least one dye is an acidic

compriging: 4y stainiagdhe gelkmod éb)an@imdgtﬂeer sthinotg, Ml’lmem% mhdn i @) the
ot ILRELAFLYA'S o ‘it WSk TR boxt anbrdeFafisdafiRtold
is indicative of a differentlated cell; (ii) the at least one dye is a basm dye, a staining
intensity above a predetermined threshold is indicative of an undifferentiated cell; (iii)
the at least one dye comprises the acidic dye and the basic dye, a staining intensity
above a predetermined threshold with the acidic dye is indicative of a differentiated
cell and a staining intensity above a predetermined threshold with the basic dye is

indicative of an undifferentiated cell.
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predeterm ned threshold is indicative of
undi fferentiated cells; (iii) the at |east one dye 10
w@empnixes the acidic dye and the basic dye, aPGI/HI2007150281
intensity above a predetermned threshold with the
acidic dye is indicative of differentiated cells and a
staining intensity above agpredeterm ned threshold
Wt Uxécbﬁ%@ﬁi QilOWEehbS febREL LA hY ﬁe#&ibf&‘ pﬂéf&;&f SHbdAEs, the
cells, et eby a presence or level o e
undifticdnitiatedvell as @ thalighdng or pre-malthineat ¢elle of mal i gnant or
pre-malignant cell.s thereb Lagnosi ng the cancer in,
Phe Acpareiip Rt Sddigonsl armee? ol dresent BueionaRaE gpsided a
mé¥hod HEJIRERSRIY a EME Thi AOSMbdREtBe hiRtHYdVOnRHing? (TR cells
of determ ning an-anti cancer treatnent course’in a )
of ghepjubiect,isp ap ée gbtpivestaingd ponulationeafieells; codhb) arialyging ajtaining
I LM 1.0G: 10 suhj.ect .ant.i - cer therapy;, ...
of P e BEndlid ol AR HBLER Wty 3D s SRR arsnfegh i acidi
dyer gl- Mih?gﬂimem&ﬂﬂ Sbbve ?a)bj)@ﬂaymai_ﬁ&pl ﬁu&ﬁﬁﬁf i%hﬁldicative of
.Subj ect W ng ste a) according to the above,
dlf%%?gﬁ%‘}d Wi‘é?r @)}%ﬁq ﬂéezﬁf e Arels ad?aq.c e; a étplm%lntens1w above a
profRic RN hlhdd & B AR unffttdrhulafed AILARN HEaQbadt B dye
urther fe

treatment course. According to sti atures
comprisdsghel esdici dye cing thef tasicaty e paritathinmpimtensity hleovert frodetermined

fuyrther..c ri.si ng obtai ni an ition | ops ..
gl $vgt hacBimetes pfiontiverer Siendyol pdloRad a suining
inte@MGOHbd RNt Phctibrehifbd (thleshald ASGOfH BSkid Odg%t id lindicative of
further features in the described preferre

undigfsermitiptedt eellst wherehe ehprgséngetdreleve omfpthesindifferontied ngfls in
indichfivy 26 SoorRoaht B PRbRRERD: S0P EsRI8RGN0s B pter i e

subjector ding to a further aspect of the present invention

there is_ provided _a nethod of_ determ ning an ) )
ant AcCanding toryeb an addiionat ginestofithe Aresemjimentipm theeasig provided

‘ R | \iri
a thdiR6 £6f detel%grlfé%:alnf%?mégf&ot%ﬁhé{t NGursk 3 a?}ﬂ egﬁquggﬁ[hsereof,

presence or i gnant or pre nmalignan
thel metholdi copwyissmmgh)eadmiintskeeinguioj the tsubjelt) aradmi-narree therapy; (b)
t.0 .t he subj ect t herapeutjc effecti ve anpunt .of an
anglygipg A prescpcy ﬂ‘éfeé{ﬁ'fr}ede% Phef Ers-mﬁegnawe%eélﬁ dR adyiopsy sample
f tR\abjeef folBivi 8ddoddil '
o bl USG5 8 b IS Bl AESKIRRISB] 1 e

or fegekafithe maligndné pr preamaligneni ¢ells heindizatve ditle pratfrent emirse.
enbgdi nents, L. thod further c rising,repeatin
ot op e SFRHeSto Al g P sl g SR e BRI, he
metisRiefitthef cdngtﬂiﬂge&ﬁﬁﬁhidgrtltﬁ&&diitﬁfhal B@E@y kmple O kibeibfect prior
| a

met hod of entifyi n% an agent capable of reversing a
to HeR (rand/gheenconrtapyitypignib)- 5 phenotype of a cell, the

met I S:hingl; J; [ : cell Lo an.,.

agent o e Ao R e AR Sl B fidiments te
mettald furiheg comprising copipadnglthy 1¢vel of the nfatipnadCop@diAglignant

i Q t’?fg .above t hoﬁ, wherein a reversion of phenotype
celfsqnit l?leﬁftyl SPEe W ﬂ}%@@ﬁf”@b‘gﬂﬁﬁfwesampl‘?-ever sing a

pre-mal i gRapidify o BukH82be AP B HR&PInBn&&! there is provided
a method of determining an anti-cancer treatment regimen in a subject in need thereof,
the method comprising: (a) analyzing a presence or level of malignant or pre-
malignant cells in a biopsy sample of the subject; (b) administering to the subject a

therapeutic effective amount of an anti cancer therapy according to the presence or

level of malignant cells in the biopsy sample of the subject.
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According to still further features in the described
preferred enbodi nents, the 10 agent conprises a test
W@ eowpoeilté on. According to still further feat uP@BIL2007/000281
the described preferred enbodi nents, the test
conposition is selected fromthe group consisting of a
pol ynucl eotide a pol ypeptigle, a small nol ecul e
cheiteali Rl orp oRBhiARR
sama.c 151?@,8%?& |%1{§rit%%ﬁ§ets ??:t fur ¢ her %% urggl%glg{%ﬁ%’ the
mettesicuitherdoprpeisany repeatinh sttp @foHowingdb).agent conpri ses
a test condjtion. cor di to still .further features
' EREorgRECt % fABcHPed S NN LYeriRG e gy Drovided a
mefiadoft idéﬁtilg?ixt@ @h %Eﬁdcafp%ﬁl@ddﬂl%y%ﬁ'gpa 9_5&3&513@&% oP fmdlignant
[

growth condition and a  radiation condition.
phevetiaedeing celb the inpgthed) eempisings el peyedtingt the celd ¢ i lsgent; (b)

. , , | . I Li

onf A2 GRCTTRALE o1 i By EEY B BBl B W 0

acabediag ith etk ghoet endtest, evieadh aastGsion RE phemithndisiidicative of an
per f orped. usi ng neans for high qQutput, According to

ag Yt prpable plrusising apge-awlippant Remaligadnt paenobrreral el
embadi SR sﬁiﬁqurtﬁ% aARes ify ﬁgﬂés&%dﬁﬂei%&%? BBbE&iments, the
i'quird handl 1 ng eq , an

sanpling device, a I pen
agent comptisay agesticnmppsitionli spenser, a robot, or any
comhi nat.ion thereof. The present invention .
cucassari ' SciPbe ool i A destihigieBied fgbodiments, the
tesDIRBMPALIMN 15N NBcte®NEbHUIRL GRS B¥nsNRY! 8 N0 PaRLOEStde a
for cell staining which can be used to distinduish
polypeniksiena sl snalecude liemienlt a gbbhydsatei alipishandeyedmsbing®n of
sa Inl ess otherw se defined, all technical and scientific
érns used herein have the -sane neani ng as comonly

undeycsdrdid o)stitifarthér fostdied i Yhesdestribddpréfefe@eibb@ments, the
which this invention belongs. Al though nmethods and

agGph CRPPHes adpscPRdItign. equi val ent to those descri bed
her i g Lo . .
oy Pk B MR B B 8GR ESHEAdrBbablfs, te

tesPCANditi@D GF /510028 Hrorm Chererdngd somsidingadfes i gadb wthacendition and a

(ﬁ scri bed below. In case of conflict, the patent
Ia 33’@&%){1 Pon, including definitions, will control. In

addialctOding! 0&tIBLRRA b Sures Bl ARARscrit¥AhrERARR _leﬁ%oﬁﬁfegts, the

illustrative only and not intended to 'be limting.
celBrmmprisoEsoRiraity aficels. THE DRAW NGS The invention is

vt o BT A 8t R P trsf ePpnepis e

mefiRidds patanedwsing hms doembigsphf) detail, it s
stressed_ that the ﬁarticu ars shown are by way

examsPerdingdorstil fpihgdsatyresin thel degeribedinreferrad smbgéimnts, the
meg{lﬁ %&ﬁgﬁ%@faﬁ{ Eﬁgm%%oginqﬁﬂtgsde%cet, I&eligﬁigst%ﬂhliﬁgn Ye&lrﬁtp}n%rqt, an
automated stainer, a dispenser, a robot, or any combination thereof.

The present invention successfully addresses the shortcomings of the presently
known configurations by providing methods for cell staining which can be used to
distinguish between cells of different differentiation levels.

Unless otherwise defined, all technical and scientific terms used herein have
the same meaning as commonly understood by one of ordinary skill in the art to which
this invention belongs. Although methods and materials similar or equivalent to those

described herein can be used in the practice or testing of the present invention, suitable
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10 are presented in the cause of providing what is
believed to be the nost useful and readily understood
waele®enopté on of the principles and conceptual BSPEHRDE7/000281
of the invention. In this regard, no attenpt is nade
to show structural details of the invention in nore
etail than iis necessary fdf a fundanent al

my r 81 %?tﬁ@aléfa@héeﬂcﬁgéd]tbeblw. t He cajesof iqohflown, ik gatent

spaM ; ' I, Ng: rent to.t.hose skilled in
oAb R e 1 [, A ERRPT o BRiRe " enadn medyods,
anbexcamedire dlushrativemily asd ndtinfeh@edtoaeilngiing F| Cs. 1A-B

show snears prepared froma pleural fluid derived from

a nmale patient diagnosed, by neans of histopathol ogy,
BRIEF IDESURIPTROR (9f THIKHRWWINGE 9! N, stained using the

stal ning procedure according to the present invention.

20 FhednvepioBissheseingiveatitedpbye payed ekamplepdrailr with reference to
l.eural effusions stained

i |G 2A i ct
the R T e o ER st B ROGHHS reet ek deti,
is steasadethabyhenpaticulels sheGh A8 by wal AG exlafaid laQWY ff)ﬁ h}l oses of

1 vi sual |.zation of cells. These conventional tec ues
Hlugiatveiicusion of e preferredipmbedimeneRf deppresent priventiad only, and

re ' ' i th:th I | ni d
are PRI S Wolltidd SO vEh MY B4R Pieet ticful and

readijyt opidesstnodf desetibtiomi dih theapiigéipls @ Q@ﬁéé'tpﬁﬁal V\ﬁ?ects of the
. sttal neid red, the cytoplasmof normal epithelial
mventiqn In this Fe(%ﬁ{;&@@ teMHBt 1 Biade éq shogv sirucsural dejgibsofiles imvention
in 1561 ReAl HhS ar froma

" pleural fl ujia{jheg gérzsi‘lﬂ\?efggfa %?ndﬁa[l@é%arﬁﬁgérﬁgp&@ﬁ tO% ANELRg, the
desexjptinsdplkenoyithh thetdopaings haling appatencartkosealileafin et how the

ai.ned . using th t gi.ni ng procedure
Sevga}]ég%?l P g{hteémfeﬁlgoﬁ e %%teniebﬁ\?}@ﬂtm B FI G 4 shows a
sndarthpd@padgd froma pleural fluid derived froma

mallﬁ pati ent di agnosed, by neans of histopathol ogy,
wi tHEarlé-Boshovosmeakn prapated §om a mewiahdthid sleiyet Meom a

taj . d or.ai. tp the present invention.
malg B R B0 8 S5 Ak i o BB 38T inom Shamknomn
origim gtuidddamtngahe sthinidpeprotdipteacebaii th€hteserfd i ]ﬁbnpf
C

thrlﬁgv n%iténﬁemt cells were found on this specifi
sl itdes SOy SIBCYE RRERAEGE froga pldusal ffugjonsf FGX 2A1dep)cts
leushlabfhdichsS tihmad | . 1 . Table 5, FLG 5A

D e s - CRARRIT. plPicl ”spfoigens ™ ere
staingsh by) gyeaoseof socks asSi@ delpi ¢ S0 7 for HasRNZMRIA60 B8ls. FlBese

o YERE G E E tL)c e S s
irduclial & i ' ; L ni cal .
AL 5 0 e 2, B, SOl

the etapiaes e aglls Aitomelignanapeipedios wasastaidd wed, nbe ch@plasm of
resent invention.

LR T R A SN
an#lG] Esho@AaGralepipeépat@Dftom £ Pdu@Al fluid derived from a female
patient diagnosed, by means of histopathology, with carcinoma of the breast, stained
using the staining procedure according to the present invention.
FIG. 4 shows a smear prepared from a pleural fluid derived from a male
patient diagnosed, by means of histopathology, with carcinoma of unknown origin,

stained using the staining procedure according to the present invention. The inset
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of certain fields of FIG 6D according to the
i ndicated arrows. Note that the pictures show a clear
wW@e®oaiAsé on bet ween nor phol ogy and col or. FlI GBCT/AA0€/000281

show hi stol ogi cal sections prepared from
di met hyl hydr azane- i nduced col on cancer ani mal nodel
and st aj the novel ¥taining protocol. 15 FIG

d.wit X :
sheys g, gﬁg‘gl{%@&lﬁl%ﬁ)f?fh@ siaglerstaiprshetiln A tadalidfdhree malignant cells were

fomr@lhgisq,gg&ﬁgglydenornal phenotype; FIG 7B depicts
regi ons corresponding to the norphol ogically

hy p&F@s-a84iG sh?ws?mn Iﬁlﬂdlﬁ F0|AGG) 763] l@igpglcs)s lsihﬁ?t:hgg Rituations as

n r.ohol agi cal |y dysplastic
S SRETPIS, et Torpholqoical Ly dvselaetle T
Aspatyitent; BIGIPOSEPictPN ITBaNTnak M%Qnﬁrgﬁ,ls P! BB 8Miets Friend

th ovary sarcomm, stained using t ai ni ng
Er}%gx.r@ gREL aEEGr dEnglepists tIRBIIBes BHE. i5Fv afepicen. Rdtl eritoneal

infRANR r kS Qf, hi stol o ections. The right
- panelt&g}Sé ng%ﬁ aﬁlgiqdrm’% rﬁifgﬁcﬁsalg’r%ﬁ é@“@ﬁlﬁ?‘sﬁed with the
st aFiin@ApDashedus Ristlegedli seaidOfrbiie, PARSE BlachéRel it Bolon
and th .I?e‘r_gt .Eénel shows a slide stained w the
CardgRva r??%l’a psifg the e prsedue 26cardisgriocthe présefd if¥bntion.
FIGI&gD aé LAt ' : : nd. 9N depict .
ey e it ARIO0ER el apd BT AR dFs ripmsification
of qertain figdds pORKS. 6D anvordingrr ihetindicaeRa0ewE." NSAhSANE lggctures

ti.ssye containing carcinoma foci, stain
Shog};all ﬁéﬁfbﬁéoc§qt§pﬁ>g%eﬁp&g€@9@ #MAMei ng to the present
i NVIEIEsi IA-C3show Bestolddibs - fro man
.. di gn&sed with Hi grt10 adlg|S &gg#aﬁgﬁ?&lmﬁ% g“egu{‘?‘??@ﬁl%mme'
indycedicglon( qamspi yninfel @mdel bAd Brashaiwathshi dRvet Faifeh ?thcol.
Gs. 11

aventi.onal Papani.col aou stain, while FI
FIGLR, GRS TP Gtorf SBARMING t6 o monahilesiealy norodl plsmatype:

Mo R GRS OB RI) MR BuBh Bieptastic tssuc
and HIGs, 7 AleGich avgivas iconsspuikagth AA8 thoAMS 16 mgll dysplastic

tisgfondi tions of clinical significance in cervic
Shears, stained using the staining procedures

ac @GJR RHo W ol jon,.. Fl 12A .depi cts
. nor.mal sn%a??%@?%gé%%%@%og{;% ?e%{;dl%p ?/t itk g?agn%ﬁff}a fcans of
histepathalogys Wﬂﬂsidglae’r satcrwu:hl, &aﬂmﬂﬁjsﬁ%ﬁ?@gtﬁﬁérgﬁfroa%ﬁrg?d&)gmiﬁ to
.5 Squanpus I ntraepithelia S :
the %ﬁ%nﬁngstlﬁF- G depict H gh Grade Squanous
| nFi@e SIA-Dashiotd fobi@sdiR M b secﬁbl%.S-Tﬁ'ej%h?p&ﬁ‘eg‘é"F g’e?‘cﬁ pair

smsarii stai ned using the staflning proce e ac
contgigs a5Hde plamed vithythe Ataindng pShedute accerdiag esthic pravehCivédidn

and Sl r re. accordin %o the present invention

yi elegdeg&lpeg gﬁ?\?gé S?lél. u%atlgedaggtgp 8§Q&vq logaln Hemptozshn-Eosin

techuiijagnddiGs 94 debits Viehlid aChreigeRb] F@G{.eﬂyla{nﬁ' oB! &pict ARt
dedpl cts %él é(ear,s ol d, conventiona

Carcinoma; and FIG. 9C depicts skin melanoma.

FIG. 10 shows a tumor imprint prepared from a sample of breast tissue
containing carcinoma foci, stained using the staining procedure according to the
present invention.

FIGs. 11A-H show Pap-smears from a woman diagnosed with High Grade
Squamous Intraepithelial Lesion (HGSIL). FIGs. 11A-D show a slide stained with
the conventional Papanicolaou stain, while FIGs. 11E-H show a slide from the same

patient stained using the staining procedure according to the present invention.
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Nor mal di agnosis; FIGs.13CD depicts a 52 years old,
conventional Inflammuation diagnhosis; FIG 13E depicts

W@2®6/198a¢ s ol d, conventional |Inflammation di apeDHI2807/000281

FI G 13F depicts a 52 years old, conventional Nornal

di agnosis; and FI G 13G depicts a 54 years old,

conventional |Inflanmati on di2agnosis. 15 FIGS. 14A-C

showl&sd24rGeghovy tvasiplm p&nimaliglap_t andr ?ﬁelf E:@ﬂiﬁigb@s_u belclinical
£l . ear o £ patient diagnosed wit
Slé:)n!rlﬁleéaagfgéla%ével?g sHyers, it&}&egg‘ﬁiné e %lymg@regﬁﬂar%-a@@d@a to the
praseat mvagiorANFIG) GSA depitCneBRdl Cdmasd! PRt Oﬁzlt-éfdetpﬂ:? Atypical

S st ai ni procedure according to the prese
GUARIEYR (Gl of| Badetempingsl SignifiganseoFEgy EX2H depist fbni Ggade

| z - d_20.calo cer.in_rat
SRR CCOR(OSAOR ot REH O T Bt gt Grace
Squanousdntracdthebaldvesioa (FIGSED).t | ssue t hat incl udes
mal ignant, and normal col on tissue together; FIG 15B
dep!@@%%ﬁi fowdtapcinests stingd ysipg ﬁ@@é&ldﬁng@rm@dum@ccording
to theiresthefhveati AMSShANHark!cStes it %i&i‘leﬁllg %Ea?niﬁg rp?‘c?]clgd&r%la%gording

tissue. Note that regions corresponding
to thsrmsershbigivertianyyisldedrabsitvedreswlts aynapposdd HdoBvaitRnal diagnosis

o BTN . ST o by G
Nosmal diapneisiFIGEI30tD die[ﬂﬁshX'SEyb A2 BNE -a'toﬁgéi&ﬁﬂal fiHaBihation

di cancer_in rat animal_nodel. e that
188035% of 16y Bhadepictst @ 3énreass todd, vwosmentinmahdbflamdation diagnosis;

' f [e oci a wi.t h changes, | he . .
FIGTAYE SR 37545 QUCARRRR Rl Rogr et e W4 depicts
a Siyears wisl, aomventionabifldnhiGationd@adnbAisdepi ct s st ai ni ng

acclgf(gsie g t ghe te%chi ngs of this invention; and FIG

17B B| ’éf(g SEPia gedbﬁb'%q‘?v@ﬁfhﬁf@%ﬂ? prepaxsdifrom plesil fluid of a
65 334y Glds haw rfd W Lob! a FI G 18A

(ijg picts t uﬁnﬁeﬁp ﬁ%ofg&;g)gth Y\%Iﬁ&é]% ab?ﬂ% b?£$S?% a4eﬁf°FFg §4ay-
Grygyvaty-Ehigrasa Btaihing;8BadieffiiGst sl4Bu@Ddepict fliAtiod® of the staining

0 §) [1L20Q7/00Q281 13 section of the brain
P mé%g\]lzén%cﬁé}cgrﬁg Eieqﬁﬁpﬁeiwti"h‘fe%g’?'n; and FIG 18C depicts
t UnBIGs. N5AF0showaktb R %Ecﬁdhest%ﬂignofsHﬁﬁé?fﬁ}ﬂg%(?&a&lggnduced
P,ofthe I nvent | on.

novel staining protoco present
colgg eanoen i © gmymahecsiehi KlGgl pk depics theffull histology entib®and

shofls a AOS Bl RERRD Belipht dY codiah chlgnaimvnpeewer: FIG.
I5Bhdepiets npipnificatiofiof #(G. BINRERSBR IS itk in\i(ﬁ%lié.fgigag}ro%sf and FIG.

sections of chick enbryonic retina from
1 CGidepistemormel ealost sigwe. weNeteditissie ségion O WorRbpSliifK to the

e os.. Paraffin blocks were prepared, cut an
mofE ARGl Al et T BERenk e ol it ogishais bidhe rccnired
staiﬁﬁl%bﬁﬁé}n,aiﬁﬁféﬁféh%ga ?’St he respective protocol. FIG

19A depicts retiha o 7 day enbryo [stages 30-31 10

ac d“alﬁéi heADd Shia\MﬂlllﬁBtglegy Sedtiomi dtaining(dodibietg iy @dne-induced
colo'ﬁacrgncéroprf ra\;:| én{\r/nbe{l IC}nc%e'l. (I\}'ogte5 %lzat the morphological differences between
normal and malignant tissue are associated with changes in the color.

FIGs. 17A-B show histological section staining of a melanoma tumor FIG.
17A depicts staining according to the teachings of this invention; and FIG. 17B
depicts staining by Hematoxylin-Eosin.

FIGs. 18A-C show Rat brain model with glioblastoma. FIG. 18A depicts

tumor in full section of the brain staining by Giemsa; FIG. 18B depicts tumor in full
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88:49-92)]; FIG 19B depicts retina of 9 day enbryo
(differentiation stage 35); FIG 19C depicts retina
wo@boot4oxay enbryo (differentiation stage 40); BeMIEbEE/000281
19D depicts retina of 18 day enbryo (differentiation
stage 44). Abbreviations: CGCL = Ganglion Cell Layer,
Pl exi form Layer13 ONL = Quter nucl ear

I PL =
secngyé)[f tllbgf_am_ steiping by f@mtwlm@qwmw@ﬁl@ﬂfie depicts tumor in
fulP@@étane 6EREO bPain Pﬁammg Syant ?ﬁ’wép %{aﬂ?% E)%togglegf Ny precs:ent

-show di fferential starni'ng of norima
invgtiéeroc alNefenibat ookl e stafilify p26bcslepf eliis ROEHTRN BFTR@HMted

bet%fél Hloc&/ﬁf%ng%ggtssco) which were plated in chanber

B8 cts nacroscopic i mages of 4 wells

RS e i A oL

emppypgesison Viedical gﬁwtlcpmsn @if's chiak dexﬁb@onibocaetﬂnwl fedr8  different
n..col orect al carcin cell line HT-29 which
it L BT Pt ARERePhBE Chak arWayeind Parailnglocks were

hratl] dvf afEloBfited b | LB
pregl G 21ashovv5 gncE%}a%gh%dg%gz g%ts gr o&“ﬁ&@;ﬁﬁ%ﬂ%&rdmg

to the|espeghiveepropncel. FlGai M wlepinist teting o (Teduyeembeyoi feakes 30-31

oSN Ko, ST B ISUSB o Doment o
540 ol e 038 ol Bty R
19§ gg}glpta ﬁ%ﬂat o lzzﬁfgys%xplfryg é@ﬁe{ﬂn@gmﬂagq#@s and® PIKG.0 HYhdepicts
L T

CelpLayedIRIn= ﬂﬁlderviﬁb)tlfqvhﬁl&ler GRLF Cuto? 2cH8PISfc¥, OPL = Outer
22C depjcts HT-29 cells

Plely % ‘5%: %’%é CBB’H% ﬁ Bhigheats Epifiglimng, 22D
depFIdss 26/ -2 hae |dk§er£:ﬁt?£'ts%gn i’l\%to? ngrmMéxe ta%etfg%ir%noma cells.

Butyrate. The phenotypic es were
FIGreXids deficiosemati prienady cgloadesabs ((odzpmmq?ngmsh fwaén pl&ed in

t ue/ green (nqrmal 007/102146
chofB HEEOHIh GBS s Ts KoeScsIb WRRS finaRdybkplate)
I Ion ar ci_ nona
plat@ﬂ %gﬁﬁrlﬁ:ﬁg‘h&ggé\&géé qu%[g 3:3:?:50);811 gl{%ul]gﬁr})an 8%’“ GhoS By
(HFE E%)amreﬂle\mghhpéhdis aHMP‘PG @@%ﬁ@@'&lmaﬁ%lﬂr@&ﬁ adenocarcinoma

Vi sufél i zed .under a m croscope; and B-C depict

celldme; HE29 pdvich woregtlatedin @@@W@lsdﬁﬁ”edélﬁhﬁemd <mf the plating period
th 5199(19 ?{gg;, gratio 5 between absorbance at
© 60 fﬁ?ngﬁém{a &gé% nm (green) was cal cul ated. FIGs.
24AFIG showsht e antlirage-nklepaidest giowtBNoHIF299 CRIk after pre-
were plated in 96 well plates

9. HT-29 cell f
treafche s ironcs, chGmisa GPHIRO G BITR ol P ettated for throe
dayé“vx‘ith fbXigfh A0k g(E e§0 an tbﬁle fl'lgyt%e&'l& t('é;Ab 10,micro M 5 FU,

dose- dependent I ni nQ;
100guisie MV G:Pmastﬁ;m,fS uﬂﬂl lbu:tyﬂﬂ’te {Bet), sdred Ninigo tMAE-raétBy & fnamide

rfor ng.the ratio (R of 10 NF/LG (OD 560 to
(N]\@ ﬁéesggﬁgﬁrlérﬂqc%ponds to the Red and Green

ba|HG§.622N-D show the phenotype drug screening result in HT-29 (human

colon carcinoma cells). FIG. 22A depicts HT-29 cells plated in 384 well plate;
FIG. 22B depicts untreated HT-29 cells; FIG. 22C depicts HT-29 cells treated
with 2.5 mM Sodium Butyrate; and FIG. 22D depicts HT-29 cells treated with 5
mM Sodjum Butyrate. The phenotypic changes were detected by means of dose

depend, gradual color changes from red (malignant) to blue/green (normal).
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the well. Normal cells were stained green with R | ess
than 1, malignant cells were stained red exhibited R
whe@hae2ishan 1; and FI G 24C depicts the effeckCDiL2007/000281
Genistein on the nunber of cells. FIG 25 shows the
effect of the cell treatnment on the tunorgenicity of
HT-29 15 cells in Nude nidé. The experinent was
c onﬁﬂ@&le%BAaé?c Slll(d’v rtige phzﬁdn@ell\ldﬂg mﬁ%ingi m_art: iREAT ?9 (human
ot ocol ex [ et ai e materials an )
ool B fmt KT PG s sebice #1530 ehEieniot remiab with 2.5
mM6dy- § B0 WoBliny Bk RateNANEATed LARS £7 ! noes
e lcﬁggﬂﬁgyngﬁﬁg C

of HT-29 cells. -29 cells were treate
demg gpticab dersitysofden)ls asavas msasmed od at $pectr@thotommatenetiic ratio

el b QUL REL NI B0 L5 s Sl e ¢
Gop oY R CLRNIER SREPUTO R0 RUtE S ellsiaininn HIZSS cells
wetkeplateti Sn HE-v28 slgtch ?or%fn%@fa?dtrpéfe(fr\g% P%:Q]Mﬁflbﬁ\ﬁf@ermsgei% o air

days; FIG 26C depicts HT-29 ce a e en
fixgdhand staiged. vBiGt. 24Ardepittavdrse-dgpendent chabpe yf ticatdinieg, FIG. 24B

i ) . EIG. 26D depi 5 HT-29 cells,
S oo S5 PR ebrocTi3Pe 5t e o o
NFH.(E yOBt #60fto @D 688)i THR ffio dréapthds athe M@ and@e08BUSES in

HT-29 cells which at the end of the treatnment perio
the\k?é%lﬁ Npouw cells wereysiained greer witdR Uass drand, tajignaiiodtedls were
tatole@ rb i f. i,pi Ng. type chan hat .
stoftR rbd SRAORCY R B Ralll, HUPRR 2UR APy B8 FHRPGF deniBten
on the| imixg)of c8ls.Fl Gs. 27A-B show hi gh t hr oughput

cr [ HT resul . FLG 27A depicts HT-29 cells
b BB b et ob i ¥l reaipgnican hedumpessnisdy WEERT-29
celldiihf i@ ices 0RO WRHSHmERHvATLHM Dé%é?lt fec ré%tj 3§ Q?%ailutdlg Gnice
I no tredtnen

positive control and nedia alon
expsEmga@l arrotasel rexghuiriede i odetaid| in Shai mategalf andeex@iinsental

L Odi the..vi sual WO 2007/102146 PCT/1L2007/ 000281
proﬁgﬂgﬁ%%fggt?oerlnﬁ%zelglﬁ%’en positive and negative controls

andfiGse 26/AsE ahb@ aB 9@ indaceP Hahdive! phend§bk & )
éHi %); anfl FI G 27Bt9depi ctg doseldep%ﬁge%y O?E%g.telf)?;@dzg
cell 'or% A dells esre dreaigd dar ¥ vl Butysate dereérayComgohacnd of the

j+Vi a I centrati,on ,of ..3 M
treaBfibic herkod: ol Bt "G uTRECRY, RSy Budte-tree
mecgulzldenf.,lr@ ml( HAS)s. radsdlicd celﬁgw&_e sﬁe&ﬂéédsac\él&_fdgmg @L}ﬁb@@oli 1N FIG.

. aljes a treate W t rug-11 Ke chem ca
264 fpd§ ynieRaidh Bl T ARG BIG G dapap s oelitreated by 5

M [ . t engd: i | . dried
LTSRS 0 G ML PRI o
Ical

petied wege graverindb@yiatefrce aredieh fpe3 dafs; ISP Q6Pe&picts
rked bl ack), change of

Y N I B S——
medigh Rk PSR MBCFIGTRIE depidfsOHPLEL Lells which at the end of the
treatment period were grown in butyrate-free medium for 4 days. Note the transient
nature of the staining type change that is in the correlation with the soft agar results
(FIG. 21).

FIGs. 27A-B show high throughput screening (HTS) results. FIG. 27A
depicts HT-29 cells which were plated in 384 well plates and treated with different

compounds. Sodium butyrate was used as the positive control and media alone (no

treatment) served as the negative control. Staining of the cells indicated the visual
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and no obvi ous change of phenotype (Red staining,

marked red). Staining results were registered using
w@pio7aedisdensi ty measurenment (OD 560 and OD 63B(QT/iI2007/000281

each well by nultiwell scanner. Quantification of the

staining type was perforned wusing the ratio (R of
_NF/LG (OD 560 to OD 630). This ratio corresponded to
diffegencebetveatnaioditiGe eed nbgdtian contrsls bheé thaelisualiZtRnHroURDsRfvely

|

kAt tgi.ned hibited R th
et AL TG 7P eulels e Spsmconey byt comtpounds
detsttad valicf B0a sdr&gR r@éxﬁﬁ&lﬂﬁﬁi&ﬁ/{ﬂ%ﬁ? '{r?éaélﬂ@ )fr()vl\r}z %3 gol%c%gltéaﬁon of

shows_ constructs design. ector
30!43/?%835{5?%‘&~n) and PCW-Ras V12 Vector (active form
of Ras) were purchased from 20 Contech. FIGs. 30A-B

shofilGndh éh(&gfehighdépmglhpllﬂ chafenintgh(HTS)gtlefsmlﬁsagHrr-zﬁb@lm Rere
S Sj Ra cJ Qne. re._establishe )

R LA TN T T R N —

Cotploentipnptd 80 InsicfoSPEcoefirh@biss. AAY (RXRRH 'o{fqﬂ&s%roc%s 3if dried
e . €

1 Eetrs‘ocedur es section hereinbel ow and Tab
plalgiwete siaimed wieg nratogphiilonTherscoun gdve risd omithee 2stinct

] : eni-Cc enpty, ,vect oy (\Vec) .or
B e TR B SRR TG 000 Shataciof penotype
(bagesd onites RiedrtoeGicon coB)r; clange,hdama3 QBeAGRHHE! Sarked tu woise)
sf or mi ng/ oncogeni ¢ form of Ras EaRas

anﬁ(grgssi onhof tégln CO _ .
POVRPE A48 cpaivge (Red siginisg, werkediredn $lajning results
werkel @ist&éd\ug_ng%\ficﬁhﬁeerﬁft% e5dasQferas ( 364" gxbj@% §3Q) ig each

transformati on on t 0 stal ning ‘type.
weldyi eruliRaeld ssemies. pQanetifiemibnsofiine Stabiingi tgpo SRRPH&formed

: r...Sl4 i £ 0 d x60, respectively);
s (REe MRRGGIE Dol BEkadtly 155 i pémpmandad o the
Redonddl Gtean beldnninthe RRHC O infilrd L s

*5%20, and X80, VID 2007/ 1055 RO/ Rosh SR R il Riitea
R lessdthan  japd) apjl numbertindexehigher thaned.pl avinkignape chlidstained red

Aoz AL ciyrens were stained according to
regPr o?ocolerﬁllr@%?ﬁdgl 32A-D show the effect of Ras V12

onddgerid shgmalcongricthdbdign. OPCRIVIRAS V&didd (W18 &¥P4Ha-Ras
rot'éjn?s' 312%%%gﬁ Rat 2 Ras V12 cells incubated
protginy 1findy P MEAR3enY 12 &V eckai fartivee By of Reshrwers @oychased from
Clofitegpect i vel y); and FIGs. 32C-D depict Rat2 Ras V12
cells incubated with 50 micro M PD98059 ( MAPKK

i NGB HA-B srove anehpsagerindepiehidan goywilxi20soN8oa%6Btable Ras-
Lyely). Note that the phenqtype change was
owBEHE T Sl NGieolRbylLpRistotype phanes s
accatdiag Ofoatthed Pro@solwefske AfatERAL Ukl cShaihl i
@g?-to-eeen st adl ning). 10 FI Gg. ﬁ%ﬁ%@sﬁfﬁﬁe?{lﬁgs section
herefgbeloynend Fablavdy pHhereotndmd thirea gresk ieaibatien periditle coRafies
I I ted different necentrations of
Wel.ré's"P(ghna : nléﬁg aSJtO%\ Wgéﬁgcs emp%y vector (P\; ecS] or %?1?(‘1: type of Ras (Ras Vec)
which induced small colonies formation (S); and FIG. 30B depicts expression of
transforming/oncogenic form of Ras (Ras V12) which induced large colonies
formation (L).
FIGs. 31A-D show the effect of Ras V12-induced transformation on the
staining type. FIGs. 31A-B depict Rat2 cells plated and stained on microscopic cover
slips (magnified by x20 and x60, respectively); and FIGs. 31C-D depict Rat2 Ras V12

cells plated and stained on microscopic cover slips (magnified by x20 and x60,
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inhibitors. FIG 33A depicts the phenotype of Ratl Ras

and Ratl| cells untreated and treated by PDO8059; FIG
wQ@3B7depidct s Ratl Ras and Ratl cells treated bRCT/IL2007/000281

farnesylation inhibitor (HRL12); FIG 33C depicts Ratl

Ras and Ratl cells treated 15 by MAPK i nhi bitor

(PDO8059); FIG 33D depictdbéRatl Ras and Ratl cells
respetielsa - 61] theesnidsifethe plating peiioé tephsisaied ¥paihent were stained

FIG 33E depicts Ratl Ras and Ratl
aCdOQ{RPglK%E{E% Cowﬁy LY294002 (PI 3 kinase inhibitor).

FI GFIGS48ADShow thS62e roYR'ﬁE Qh@%@%éﬁe g%nlaﬁn% %nfhibi?on on the

di.ffer entl ation induced by d eevec an
Stag’t‘%ﬁ RiPRg A8 %ﬁ?‘r@gFl@milﬁwR@iB@amVlbneﬂs:ir@JbazddAmdmpumﬁeatment

g efé?{é%, %ﬁ%@@g g@%@@:&ﬁé&%ﬁg‘{e@@ %@22 ﬁas 4’f2 cells

1ncpbatcd) mﬂh) 50 mndo MNIE@DBICOABPARKE wlibeet) PR 30days émagmﬁed by
2(gng o flctlon K562 cells were treated with

X2 a5 q&?@r SSpsctviely Nets, that (the @égl@pm@: pbang_eh‘gas observed (cell
spr|ddih @& dontAd e HACHiI QR fbs{bﬁéa%%ﬂ‘f hd %ll\ﬁ@gelﬁlﬁgrggaq%iﬁg ?’Rgc}/-to-Green

Benzi di ne assay. as a resu
staigit®er ent i at i on, Red to-Geen staining type change has

e A SAAS OAES e i B
RademfoRet)i elly el 89 dlﬁeﬁﬁﬁ %?A?enatﬁaggv il gl(%naha; cRthway

differentiation induced by di oses
inhghitprs.+ FIGF B 24 tdepivts the plileng)tymaebf RatlnRey arginRath estlg habieaed

o P00 P et 3¢ Bt g onlsgrepten by

R LR R D e
y

K 1%@@@\(@1398&@9)@ FIGaB83DkizgpRtsaR Ml MhsamdRatl cells treated

b @ﬁ the s nS|t|V|ty at_the | ow nano nol ar range,
Y WS mt @?éfPémPg prpharetion ighibitp; andeliey 38 Bidepistodait Rasand

gt TR Ry oo coo 1

trans-r
(Am BABUC sbowli K56 enyttiraleuemief cellbldifi@rei@latisn (R4 by

Kk [l | FIG 36A d
S S5 o LSS S5l horicboeb s ST
K562€h1|1ti5ea‘f&al| é‘é]ls"\’?[@ MB Q%éfc?sdﬁg%%'eﬁ; Wegfg&'\g{th 0.5 p.l%[ Hieevec

ATRA for 3 days.
(acoppipg aiendhe mmtoeoll),dlahﬂeFHﬁI i34 oia:pmfs \R&Lti6e! b hemoglobin

o RS A A S T i
the ﬁﬂo&co@?ﬁerﬂ@@bﬁ"hspré@&ﬁoﬁ Q}J,fés%&éh% e@dogf Eénz%dlgéx%ﬁb%%hat

200 m reconbi nant hunan |
asag thfé Qs fereatintien, ReddatGrderf Sialnmgdays chuingb hi0BRQ detetted.

L DT ——

hembgk(»bhqm)maiuonar ker detecting the differentiation of

i% celé; te the dose-dependent increase in the
% tB show the differentiation induced by different doses of

I..-.-I'J

Gleevec and its effect on staining, cell number and hemoglobin production. FIG.
35A depicts K562 cell number and hemoglobin production following treatment with
0-1 pM Gleevec (according to the protocol); and FIG. 35B depicts K562 cell
phenotype following treatment with 0-0.1 pM Gleevec. Note that the staining assay
exhibits the sensitivity at the low nano molar range, where there is no effect on the

hemoglobin production or cell number.
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[ iati - FN- gamma
mar ker of differentiation. FIGs. 38A-H show | FN
or sodium butyrate (NaBu) induced differentiation of
w@RB7/1¢8H6 s. Fl Gs. 38A-B depict untreated, nal PQHHRN07/000281

U937 15 cells (magnified by x10 and x40,
respectively); FIGs. 38C D depict U937 cells treated

th 1 nM NaBu (ffagnified by x10 and x40,
I ggﬁi‘é‘t’ %% Showy éé—transwnfmqjecpd ((ATIBQQﬁndmeHSmfﬂél%ﬁﬁﬁﬂ)n of

HIf-60 céilsd@xlﬁﬁla‘ﬁ"aH?te%1?}‘59%:301b feu | eC E‘Eﬁ&an@é}:gg& depiGpy untreated

I FN- magni
HIg6@) c ?sg;gﬁd %$@9 }oRidppicts HB%@ cell§ |vdh$cht ﬁf@t@ttﬁggérgcﬁ td Sﬂtﬁ)(e%tlate

0 reconbi nant human | FN-g
bym*agmgf%%% t{}fa%s ‘10 and x40, respecti vel y) CamaRx
st aFIiNg 3MASC PSHIWP! M gakihiZ-inde hg\fﬁ’elerlﬁ?at g;g?t L@h? cells

henot ype drug scréeeni ng ne
(mé@g‘gcyg‘érf%?gﬁgﬂﬁhﬂﬁtapWMGIYHmmmal caledline)™Bn FIG. 37A depicts

unﬂf‘%@d Irﬂggé[ﬁﬁﬁ éjf}&&fe S F Iﬁido{’ZB QEC%;\%ZI Q@hlsgtlréa%ifogzli days

I ndi Cat e

- withg@06 Uc/ami oRombindBiRnan?BN=binnA0asPMS 3t76€de|}1310t6 U937 cells

n-d endent i nhr'bition of st
treai?éf Cg’nt I o% I W s 1040 W I/s mle recasbinagd hamaﬁr dFN%ahﬁma

N o oo ot QO B Ebestirnelos & Moot BRifT Feuiatblerggisne

formed i
di %@:gagqi;n etiU9BY celis. ENofAtheaddedepéridonGB0reRsdisf ihetthchemical

ncentrati on-dependent gradual decrease In
e n'fw&i)cf ?’i%BW? ﬁpgncy of the extract. 30 FIG 41 SSO\(I:\Bude
t her1igisol 3508-¢Rl sheh T ?FN {Jgnﬁgpggd%eoﬁgﬁgtﬁ url i e

extract fractions i'nh
diff] é@lnltl@tlonmerQBfé ceﬂs r eFIa}sl GBALBt ¥&56 uﬁt‘r@dtéﬁ nlglahgl\)]%t U937

f th ni di ns
cellggg'%ﬁ%(ﬁf% ?ﬁ- %gs}p@gtg@ }[)g%rfﬁs gg&@ slepies WORY cells
t act L
treafeld for @f(ﬁ@@ g?‘g{ll gﬂg C'T\IFHdHLﬂ:r:n%n f%gl th ho %Béqglsms 1y EIGs.
38EJ depirt 257 ?ﬁﬂSytrmedafw bihgome 20‘00aot/lrﬁnfec%1§bﬁbﬁ it

001, FI.G_ 45 shows
N gﬁﬁ%%"? 0L PI0 B4 90 s eoh:aneh 36586 BoRepict U937
cellf antods fith @maym e;mn: aloogh ryct e r&fon@%@gﬂﬁkﬁan JEN-gamma
ric formof CST 2001.
(ma%wf?&;'e L9 and x4 é@samtnvsky)oﬂamﬁdesmﬂxﬂgWaepfﬂf@@;%dggt h
7 CLlS
T IGNS0ishoW aROBIB Bt he phiriOoiy e st mg@AGRg.peThe

cells which repr

expepingnt 478 pmrfurmhd ihTHRY @ lilshortafad e uithd h(eéatfg%)ftgg t%&d

bit. rrml henot ype;
with ddé réeflé 1r61|1t}ﬂﬁ)é§ gs grgrl I no p abbp- NeSChat WiG494 Bxehclntical

modnwaﬁ@iop}qglgggype Cells vvere stai ned according to

protocol IX
FIG. 40 shows the concentration-dependent inhibition of staining by extract.

Ratl Ras V12 cells were stained according to LG rapid assay (protocol VIII). The
extract dilution was performed in 70 % EtOH. The staining intensity was' quantified
by an ELISA reader with 630 nm filter. Note the concentration-dependent gradual
decrease in inhibition potency of the extract.

FIG. 41 shows the biological effect of Sephadex LH-20-purified crude extract
fractions on LG inhibition in Rat2-RasV12 cells. Note the correlation between

staining modulation and the amount of proanthocyanidins.
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and fluorescence detection was perforned using an

A ynpus m croscope equipped wth the digital imge
w@e@caedicg work station. Note the difference PaI/L2007/000281

intensity of 15 nuclear staining. Mlignant nuclei

tend to be | ess stained conpared to normal cell's
nuc%g%. FI Gs. 48A-F show di'fferential interaction of
csTHYE042 whaws henfuprescerst fingeeiit od reatréditaietivity ¢€5T $001) in
acdiicGei#8A depicts MCF-7 untreated cells incubated in 70

% et hanol as solvent control; FIGs. 48B and 48C depi ct

unt FEG43sHGE NMRefidgerpihtd oCsT boed &ynéggl@&%ohﬁg’
fl__aresﬂ?ectlvely); FIG 48D depicts MCF-7 treated cells

f%ﬁ h Butyrate) incubated in 70 % et hanol as sol vent

CONFI®!44 @B%E\t@g{' |“é%§8ﬁﬁp"t4€gT (Zgr’@g' ct MCF-7 treated

with 2.5 mM of yra hified by x20 and
et el o1 ct2 i S o
5001 than - the™} edpe iRl ApGHsHen &5, s plnt Xipets with

mali@rsnCashowyntah eelth. THIS DA idepicts MBIl 9 Whith S i
FiI)G 49A depi cts n@ aﬁgﬁéllgnmt

i th, h Il's.
Cellllfhwhe%g% %Zég %7]13’1 gg%lct? IIIH'@@)CG%%JW%C({J @tht4rmM sodium butyrate
hieh @RBihyo! Woly 7 F B depi ct - 29
R ol BT 3 FIG T Pl Py ellliesss ecop-
33fMevvbich sxbibitl normek phenptypen Cefls GerelQGined picdtding & p@dtocol IX

[oJ cgl.onocyt es rmal primary cells,, )
andpﬂ{é%g{‘%‘ﬁ?ec ‘FtFé}‘ YV%P%.%)W@ ‘b‘g%ﬁ% YEREH teros¢ape sguipped
Witls b pieg) i @?idc' R gAfork N A ¢ et i

!Fg?t l,nucl eu% Ffromt r%?%%gdé%% ?\g)zwiglg dl1 F{eg%@}? gﬁ%%ﬂ of
nucegr siqveg. y Madighanf nyelehtandde [Hedesst saineticahpaed & novinta cell's

nucfep? 2001 than the respective malignant counterpart.
FI'Gs. 50A-B show differential interaction of CST 2001

wi tFIGsuhdve-H shokediftere (b Znt@ﬁicki_ohid”f@S"FQl@Ol 9 Hﬁfﬂiafé bReast

b

untre 62 cells henotypically malignant);
Carcéﬂiﬂm&?(ggﬁé &s‘&r-cFLG-»é%g\gdwtg&ewﬁmamt%mlamw@u im0
% & n e orThe .panel s, pr ed

s PR SO G, 9L TR s AR DR e FRE0E SEns

(magpified by xR0 Bnd W6 reiifetévebylt FEG. 431 dpiets MOF-0Tuda®l 0d09vith
HL- 60 cell line. FIG _51 A

butlfls) AR BAE T ol ool oD appinambeppameiaFiGp. 455 and as

depiga MO drtdated witd 2F4 ' e reate
P th- 1mM sodi um but 5’}“33"? S?%%ﬁ%‘??ﬁ%?ﬁ?@ﬁfi%ﬁa%zﬁ%ﬂa x60,
respyeieyehan el ee phas MEF douttteshiod cshomeprasgnicd phaidtgsisalBsmalignant

R e W ok M

NucKuS fr&aAhd phtedtspidatly nbiRroIRSE ' Y
G ek de%;inct RERRIR S R RRL MR 512001 than

the rgg;%pnﬁlj%ﬁm@} ceutgrgat.phenot ypi cal Iy malignant); and

FI $1GR49A-C show the differential interaction of CST 2001 with human colon
cells. FIG. 49A depicts malignant, human colon carcinoma (HT-29) celis (Control,
phenotypically malignant); FIG. 49B depicts HT-29 cells treated with 4 mM sodium
butyrate (Butyrate, phenotypically normal); and FIG. 49C depicts normal primary
colonocytes (Normal primary cells, phenotypically normal). The panels presented

below show magnifications as indicated by the arrows. Note that nucleus from the
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depicts Ratl-Ras cells treated with PD98059 ( MAPKK
specific inhibitor) blocking _ 15 the malignant
W e@ngbéaaémati on initiated by Ras. V 12 ( phenotB@i/m2007000281
normal ). The panels presented bel ow show
magni fi cations as indicated by the arrows. FIGs. 53A-B
hsrl{%)FV\¥/).dilfferen ial interact i8n of CST 2001 (native)
P if4lly; Pymaliesils | saipechistionsst | with FIST 2981 tHepithé Sespective
malighi® db@led@37 cells (control); and FIG 53B depicts
37 cells'treated with 1.5 gM ATRA for 72 hours to
i ndfEes. JRénBtshpe differantiatihtezation 6f CHTR00B yith human leukemia

I giRat fluorescence was detected by O ynpus
K5§19 %r%%g{&%p e}ﬁ@q‘éﬂ APIGH UAtreaied K562 wcalls (phegetypicelie swiliggant);
andVBTE.56B alepiets KFb6Scel i@ 1 bbb dStr at i on
of differ lént pOSSi %iﬁﬁrﬁﬂiﬁé‘@%ﬁrl%ﬁl‘é‘éo@% bﬂb’éitgls(g%%of‘yr%‘?auy
norgl). sTheqanels peestited hejowrshbwieaknifichticT a200ikae0 by dhdarows.

i nt i fi . Lim.ted nunb f CST 2001
o 0% 3198 o i fkemial i ESeomeHCS R 20Ab Wi mhapeskernic
HLF6Gsell [5RA-158 b X ' i zat |
v L goH SRR Sl
andoﬁ I depieisHI>00 rells treated Wikbatinkesddsym dotyrate @hen5g@icauy
i l.e. of biotinylated.CST 2001 st ai
norfiBlY, 418 Rl HRTRI Flow R MaeRifchiopins Tngoupeby tmmeays.

shoWIGs. fSRor eseantitstamal i ' Lex. M th
usi n?ﬁl\lat urst of f ;rgéarggeénﬁ@t-Fl %ﬂ%%T: 20%% ac%?tWSS.yStem'

l's
FIGepeA dopistsRey b@bfastﬁdphgwmcas;lggmhaml?lwz}z ®BlcksRas VI2-
.G PBS; 5. FI B depicts fluorescent

A A R PR V1) "Gls PRkl okipnangh mndaFie. 52C
depldt=Rafl 6Rasdebis Ctieatdd with SESFING9 MVIANPK KO i -
2007/ 10214§1FS>CT(%It L2007/ 000251 20 ori%jie%%éeu Bigh, Wling
the yoplignant Eansbireation tinitiurd MhdRas €612 (shanetypicfly awieal)DY The

F}TQCS @F@qu ers#lence- activated cel]l sorter). Mean
PARFF REPREEC AT OMIt BHSTIgNUbTRlP AR A fsAted daiitke arsows.ndi cat ed

' N RIGS. STAMNShAR AR ihefllfiSn of BT 2o P IRNS e Primh Tiving

radi al diffusion assay o e conple
U9zdrukemiaoalls. aridi- BSA depicthuniteeatedsugd i eld (Bdhtrol); and FIG. 53B
ith

eghpdy tation., Fl Gs. 58A: how stajning of cells wt
dep‘%u{soﬁib% s fPued “5@? Hf @9’@ dor #¢i s tegriuce phenotype
norrdlgitdago@t eBha STV 20RShyiLinSal " E@’é ' Relpts
. biotinylated BSA 'T_héé.ll O\A/erﬂpg%lﬁsg S sﬁg%)vdtgﬁ}é{eggﬁ’ il gﬁ?”ﬁpus
mickosenps£ApIPEed mithidhe digitalBnago pragedsiny worki stitiohl uor escent

st airAi 2001 + Natyrstoff... 10 reagent (NR) of
1 H101 50 a2 RofO Sl obeh difrespich oSt is e CST-
200 Lirsbetiag e dCelMCBould a8l lising ey fighRakd PNLHO] )c;o%lﬂlnge Rt or
e

B depicts MCF-7 cells treated with Butyra
mOd%tEﬁ%lr nﬁﬁ?l&f‘é’dl}qmlmr@@f CodA20) Ismedifigatiore ppiinrisadre described in the

ﬁgu{el_ uorescent staining by CST 2001 + Naturstoff

FIGs. 55A-B show biotinylated CST 2001 visualization in U937 leukemia
cells. FIG. 55A depicts an example of native CST 2001 stained U937 cells; and FIG.
55B depicts an example of biotinylated CST 2001 stained U937 visualized with
Streptavidin Cy3.

FIGs. 56A-C show a fluorescent signal of CST 2001 in complex with metals
using Naturstoff reagent (NR) in U937 cells. FIG. 56A depicts fluorescent signal of
U937 cells originated from PBS; FIG. 56B depicts fluorescent signal of U937 cells
originated from CST 2001; and FIG. 56C depicts fluorescent signal of U937 cells
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reagent (NR) of living Rat2 cells. FIG 60A depicts

untreated (normal) Rat2 cells; 15 and FIG 60B
waeleprae™4Rat 2 Ras V12 transformed cells (mal i ghern2007/000281

FI Gs. 61A-C show differential staining by CST 2001.

FIG 61A depicts CST 2001 staining of W37 cells

é gem c cell sO) FIG 61BZ8epicts CST 2001 staining
orignateq from fyxFa) éﬁ@rcpm@mwmbhﬁl cEhe m)sultsawdrepde@ct@ﬂ@ FACS

¥ lggl%%&gelie-o tw&étd%%g ﬁﬁf’\f? g sat%rk? ‘%?s[s:;glét éﬂ{elnsii (f) Rl;?;g majmy peaks is

lndmdadaatthe gﬁﬁﬂsbe:l?cﬁveaiﬁﬁglﬁéal ned by CST 2001 + NR
Lﬁ o FIGs. 6 how hi st ol o% sections staining
EE et FAOYR T t 191 @ssey of it ceraplen fpredd baswedn CST

20(F1I;§§1B§gl%vmpll & [ pps of kidneys from
nor nal é&er bi lss%gﬁ%ﬁﬁgéﬁggg and 62D depict sections

of KIGmhSpd-€rsbawditzibiagi of aptls bntlsbmﬁhjrlatedGEST QBing WBBebound

av1gn1§g/ﬁll3§rA§g e%%hlgtecorg %ESIA( |(g%g§o Eﬁi@é\s?lq %@ggnaé?ﬁ biotinylated

BS4l dl?imﬂutv&ﬁp@blslsﬁéw&l%ce@l@(ﬂn FHGRM Pl&at e the green
st ai:ﬁ#n% assoc:| at ed with diabetic tissue, visualized
%8 diffsretil BnpescanE stamEng:REEERRmm + Naturstoff

reagé@ @W l%lo? %@F &p g@e}noczﬂ\é Iaol?el 5o 01913'_‘!1 65%25{) 33 I E:{Rﬁlg%ﬁated

met'hods anal yzi ng ce
MQFaﬁ d@HS f(maligiaet, denaol)] and FIGE6DB dbpidie MOF17a¢d1BNreated with

But Pﬂg a{%%} the present invention can be used to
di A4y ter, monitor treatment, determ ning

treq r
S R AN 6L 0 o
reageat ANR) @f Hivi@OR&2 cels. THE. pﬂAnbappitsaanmwliecbgmhahl) (‘Rhtl)ﬁ;ells,

t [ ti er ynderstood - with
and 1165, BORSEDs HHERN Uk MRt el aehS imifipang

desE]iGsptSlAzr(S shdse ligfeperfp bainig 8y a8 T ARt fQGeelA depicts CST

nmbqQdj nent _of the invention in detail, it is B

2003 rﬁSeéP‘él{% VPR ells Heukemje ﬁPMS()nFICs el& depiets €T 20@ listaining of

t f.h
PSR B8 5 Ty Rl o e
cellgh@meldv}analcomplex «FAPEDI260 ngdDﬁrbt@ff eapadi maRéws ﬁfdlAIcsate U937
n of..carried out in various ways so,
cellg f‘ta ngdgg%%fﬁd%&&wl?}hat t he phraseol ogyyand
t erFIGROLPAND SHERY Hi)éﬁﬁio Blidhd s?alflfﬁg l;ggi%recpﬂpﬁocﬁ??eg%type II-

description and shoul not ere

indyrged a;iemdcmedel oFGh.a6pA am$6aCQia:pwaedtmsl o€ thmﬁi f®m normal
ers,

%ﬁ ‘W{] tect able 10 cancer t(ggmfl C nmar )
geroifs; apd E @élé&ZPodwiSvatnﬁ@f fidssphremaliabeicestslsofAll
o8 Lol OIS JESELITES 90 i
(lowmrlbamels) fbcusl oudlgh@naiUQIsesmﬁ:tur@@faha hacdegliee B CorBYC kRlrfing
%13 %P f ound and characterized. However, none
ass%éﬁt Wi ﬁa}? e psupansustirediaihis protogpk essed by or
secreted fromall or even nost cancer cell types.

Hence, the 15 quest is ongoing for a universal marker
DES@&I:BTI@QI OF fTéHt PREFERBHIPERMBODIMENTS

The present invention is of compositions and methods of analyzing cellular

phenotype which can be for the detection of cell differentiation. Specifically, the
present invention can be used to diagnose cancer, monitor treatment, determining

treatment regimen and develop novel treatment modalities for the disease.
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Nor mal and malignant cells have remarkably different
phenotypes. The differences include the ability to

wo ooomitoaw®r s in ani mal nodel s, col ony formati oPCT/IL2007/000281
soft agar, lost of contact inhibition and spreading
alterations, a faster netabolic rate and expression
of tunor-specific markers. 21t woul d be of utnost

i mpdibe ineiples aAA opkmeon bf HRtRedett WOy B PEter ?H%erstood
e

{f%l gegnant &he otype by a sinple nethod, not |im
WIHFELASACH 49 tecliraings and aqcompanying dessEstionse approach to
di SiHcRGY g ) 5 . .S, ed on.. .
diff g renc egla.i n % 'h:eliélalr%E %@‘?%ﬁgﬁlgﬁgﬁt gtﬁiéé za\{egi%glﬁﬁlo(a%algét is to be
unglegatoodtiap thegineéritiontis povimied in @ appUetidiotd hedefails set forth in

the 8T8 B R embrlegl B (nfamples e feniton s capibl of

othee bikdedinddnts draf GBI prévticedBY tarRed o HRASIoY Ta Vi, -
Zhong H, 2001. "The metabol | smof tunbur e’ %‘g&”l‘t Is to

P.,
be indetstqog; that the phraspelogy gud dieayinologg4emplyed Grerein is for the
bSCHSRK 260- 4: | 4...Mpl ecul ar mechani sm
P ggé:cancgﬁhtg)gggéisg@gﬂlg‘%ﬁdeugg?@%&)o h@iltg}gyl Lewis X and

si aFyt deendes, dnmelqpyesseath Hae foMyelusD (8 58Gth for detectable
20(5):353-64]. 30 The Warburg

revisited, coconj J. 04]
Cangey &?lei‘b&taﬁf%%swgﬁle Ringhe psfdetoverifyathe diesengt e gibyesics of
arlcBai I i Ly~ i e |ls.,..The
corloBRhs RSCACIEOLE SR hY3 HEAU B GAN Mpelifich® NIfErous
cangplospsietitoy matkesn induding qubieiiss carbohydrates an® miualeic acids, were

r{0 t f.canger .cells. Al though Warburg thought
T2 P chatfieter g VBYTdBPRE tEeTF nshoyTh de ?ﬁzﬁep_@bm&}hgnan@
ex206él 132 4 Ged26ibd! £:8R041 QRURRA még LhRsPROl %&%%‘lsl' ??Ieh@e, the
[

the mtochondria, it is now known that this
quesE 1S QREosRe Fori unikersalymatken evaldingxifepsive] dngodetectiar. bes

R. n . 0Xi,a3 | n i bl e . Factor

e oo S5y o480l VR BB ST, o
diffe¢ember igcltie dat ability (Cafbanh 1QEEREAagimal B6deB, @bloh @%mation in

ﬂﬁ”&» 6 3111- grﬁl‘%g]. Yet the validity of the 5
soff a2, _r_Oéti %%ﬂny{crf BAERD FBH SRreRHng dlettipny eolistey metabolie sate
and' exprédifon] ¥EHAGUSRciTe mFURO! X8 'V\%uldlg‘rz Izdrir'e Lﬁﬁé}?‘c‘ {rﬁlt)cl)rParr]lce to

. and anonmal ous gene expression I n exp
disqiapianisrhesweadathe erorRelsmal mhligiRdt PRAKHRARIEG] a shblkanethod, not

. CJ t.he pr nt invention to practice, the
llmg%g%eéﬁp%aﬁ%él}ﬁ%?@?wgve_ uncovered a novel detection
ass@ie peRAD b%)@ﬁc}ﬁtosdibﬁlig\ﬁisﬁ%ﬂ?%&gi Wﬂo%{afl fc@lgs;ﬂtbasécp on

. tmat abolic or differentiation ce henot ypes,
diffgrenecsria theinmetabalie ptats, [alsotknown aschpt Wailsirggffect”, Warburg O.

M. | @Gy eval yat i,on.. W th L, Ag, bound

eftgﬁcélgé% ’o?iq:u%?%s. Igci}léfé)gsﬁgaolg\&qnsfaﬁg, g‘é? 5 ?esynitga (?{, Artemov
D., Biedi AngBingtvalie Byechildi K { FerBér DI flRoRAL Bt RAG R ifdns J.,
T Er .elgegﬁbol ic states (proliferation capacities) 'is

aghad el SRoRS &L 00V  The saetrbrlisvnaf uneurs'e 7P ectrs Ftee Novartis
Foull®'SHRf)..h%0.9328! iBh 9YS! | NGt Plgechani

i s? iﬁ%ct i on ggt@i/\(ggﬁjsglg{l ?gbl %5 R%avall qé{e. 268%'#\?[8&8\’11?‘7 mechanism
for ercabaisogated andnction af sialydlilfef+dy Bndndsdidgel.&fis A expression-The
V\farcti)llnt,gl,c Street }év?stitleg.n('}lyggc%njt' 9.%%(5):353-64].

The Warburg effect describes the high rate of anaerobic glycolysis that

characterizes rapidly-growing cancer cells. The shift in energy production from
oxidative phosphorylation to glycolysis is a fundamental property of cancer cells.

Although Warburg thought that cancer is caused by defects in oxidative
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can be a useful tool in early cancer cell detection.

As is illustrated hereinbel ow and in the Exanpl es
waewriiandmhi ch foll ows, the present mnethodol oRYI/iI2007/000281
based on the use of a plant extract (ZetigTM sol ution)

for accentuating the differential cell staining by
acidic (e.g., green) and/orzbasic dyes 20 (e.g., red).

phodphbs/ldtiehiie Medhithaionaes Hﬁﬂs'n)bvﬂhfo%rtﬁﬁltthﬁtsﬁﬁ’c &&h{ssev'aﬁYr?the
higher. affinity to_ acidic dyes than

Pregefce s ity esi éfenu dbi Ferbee Ry A., red lsona eAa; 12902 dﬁsmoxeadindumble

t S fer
Faggllh Ib I‘P]’)itl Irﬁll?l E}gg:%yggl i gl atcs, ﬁléen %A&ect in
Cannmofgemm |Jatq¢chale Chem ‘me(:m) eSEI-33 Hisni Wet tlﬁc{?dlmyeof the

acgﬁ E&Ieéwthese differences in staining (i.e
i BReNOPENAR i) rapi Wlpés‘iﬁlpﬁerﬁ gemaigs rfA¥sinhouse S.

GIERRMEDIBTRC REPRANSE anW Bﬁbn;.a?&ir o #t X eg{éséﬁfgnc %J(ﬂ)&lmental

such as mal i gnant or non-d

hepgtomas ﬁfgm?eéd?/ewda B2: m-zociﬁ}rm or hi ghl y
bol i sm

2{ LWI%S‘I“’E?%“ tt P%F?ﬂ“éﬂve@?lglé 40 PrGHiSE, tﬁﬁ@é?%tnwwors have

unddvered di f ot Rleicalions tagbdy Féﬂﬁe %hﬂﬁﬁﬁ 1¥H11t1;£' CBéEween different
the acuity vi sual i zati on

rom sj ng

meﬁ’g PiH oMo ¢ %%Pméﬁtllope calh cBlgeﬂ@fYPG%I bys dtf&mnmt ustamngo without
I | cqnvent.i o
cotifioffiiRe o fogkich B lLaldts  REndY) Bling AT o ARory, it i
suggostedh dhad ghc: abilttpge dilsin@hgshl lﬁzt\oéent Hﬁ“feﬁérﬁl diffekei@dtlop- stdiB€ or
{}%&Fod %{f cessfully, valjdated for oncodetection of

metpbgiiq &ta 3r(P 13“6?10’& rracHisahtsi kased qaithe @h@vec%nsembﬂdnw@rburg
SRl QPR RSothG'd
007/ 102146 PCTH Lzoo‘%r%‘g%%ﬁm Tclor 03.15@% & oells

havipga défqm:ra@t m@teebehs sllatevrma] aaﬁffeﬂant mdwfoﬂlﬂﬂa[senﬁﬂnfng mmadlus
|caI tol ogi cal sanples and
Cang[%np gé?% yn ng ‘ieHdiﬁk’é?P‘bancer nodel s in
anl Hahssﬂlubﬁiizite@‘iﬁefembbhﬁv Rt Boghe B:@81H18s Qbdd Wﬂ}b'hslglﬁws the
e

rmal_ from pmalignant, as well as differentiat
Presiah Jerthadolag isabaser! o8l the usg rpfvaplaptisxiraetWZetiq ™ Solution) for
ng.th resent
oSS ML sl B R R M R e
(e. g;,amd)ar I’cesi baliefved nhapatorinaite @l fferphteiiéd belRNEhve eibka! Hhidty to

aci i Ryl e dhilrmodaied Gl soempisbol E@i"%;%@%?ém“ﬁf Felignant),
LikeisB GhedcO e l&'ii?ereﬁtth@ecp YERPLas B ﬁ] %IFEQ re{fﬁhﬁf %{) Sa]s%t (?Pl{eg fec an

green or remal ned 10 unstai ned ety
norgghy ediffershtiated t @illned The dpresent aitaining Fieghitigse Iaécenlﬁlatésh tHése

4 d Thi dent [
aifigiepisdn i G o SBaaay & unvel 0. G orea |
(M33e febalt B4 ﬁ%lﬁﬁl?cﬁﬁl&&hggéh@@ Eé%p&?ge wlf‘hhﬁt'bﬁﬁfdefbﬁjghzmg cells

bet ween nalignant and nor nal e prese
such ra§ eiglignanh gy enoarcb&e@ntwmd chiefl$ e$temm@ kredépuaplej mgd aformal or

oSS g TP CaPRRE ASRRHELE i grom.
Most importantly, this differential staining is achieved without compromising the
acuity of visualization of the morphological differences of cell substructures
detectable under the microscope using conventional staining methods, thus allowing
also traditional morphological based analysis of the stained cells.

The method was successfully validated for oncodetection of a wide variety of

malignancies including carcinomas, sarcomas, and others in both rodents and human
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in sharp contrast to cancer cells staining in red

tones (Figures 11A-H thru Figures 1 3A- §. The
w@e@3aomi4é nvent ors have al so shown that the stBCTINg07/000281

procedure of the present invention is not limted to

cytol ogi cal snears prepared fromfluids, but may 20

al so be applied to touch preparations (Figure 10) and

bidlegicdl heimpllespe Thef neoplasti® sehdi@htie oP HEO Y AhdL s confirmed on
gst | ogi cal ). such as paraffin enbedded tissue
c gﬂﬁ,@? S3mples. trigiplegical samples anl symplenel eareigegen-induced cancer
mddapent i e Stk ngul S ween.nornal cell
e e pko ] RBTHloRIAE R CReNGf TR oSt from
madigha, sawek ks (Hifgentised o, ndri-diffeesitidld celis, Fh0MFi6Ss in viro
s S%SAS-C and Figures 16A-D) and in nel anoma (Figures
YITR: B). 25 The nethods and conpositions of the present
| nvepedifealig amgt fige Ghalehe Hﬂétﬂ&iol#@? Ken@f pROURIB ¥ntors have
detection of a malignant tissue afteéer SngI cal
sucssssiullvodeteqtedygrnosr eells from peritamdal, plsurdl and ipaticeadiahgspirates,

. Wi j at i h
e ASYER, MRRERH k) Gnghnci Soalimnt getls dinine o

twasppcdying ptévedpreg sientytopleit 6LRorhAE s staiREP¥ed 8r fomained
or pre-stalning at | eaSt one

530 rgstlgldof stajnin | !

unslaped w ﬂ% theetsrieRiasm i sascergcd snttaised med in keloat(Fipast 1A, B
| ' by d_f h . )

threg®@!4 ald F;kuge %B.a*r'ilﬁé‘&?é%ﬁ@{am %?é:eﬁgatllgl i éi{[t%?g 1 &?sggtrlr? %guch

consisting o n “extrac
the ddat-fiaurodal dutiernspMIGE) Btainiag bebicadurt ketldhist ifRl&itAG beBieen

re-staining,t at |l east one cell. WD 2007/102146
maﬁ@ﬁ“_?ﬁ%ﬁ‘ﬂ‘%bffggl 24 As used herein the term
" st Zhaigiesent ShedrtodsOheS HRb! ¥hdi0ifrgRh{ing st‘éﬁlihg ot cervical
subce| l'ular structures thereof. The stalning agent of
smep  hhessaptults demansteate dferarttiat stoingng afoebrimgl cells in green tones

: O: I i.ch ma det ect ed Qy appropri ate
in ol SRR S e e s 13 BRR Reu s B
G).invention emts fluorescence at 430 run upon 5

excjr ation at 375 nm Basically, the staining agent of

t hel P B5SAR IDYGRIOLT BAVe plepridow@) thet thef staimingaprocedure of the

re SN i LAt Ut 1ess so. (or

prefo AR i af e #HiBldeaL SyEhSpustited B3R A08 Pt may
alsaib¢ pplésdt foatbidnpepantorsa@igirk 110pand w biver tyhes of chedr tissue

reher,[ei nbg‘ll.%@p .. ﬁltjch E di fferenti atlT stai ning can be
Dot A e HHHY ORIEAR SSUS _s‘?sgﬂ?é@f Bremaaddest disien igties edildrand
Figl@s 9A-DS.| was ﬁﬁ-;@,;@lﬁtin*!?@n@iE)ﬁ%féaﬁg)distﬂm uﬁﬁeﬁa%g\?eéheﬁo%}nﬁl LR and

term"pre-staining" refers to prepar
maligniag ¢dlisin thy sewleltissuef suchsisan rolog chorer (Figues 6peBeFigfires 7A-

C BEERRRS B e B R RS B R ALY o

of Themsthail@mll eonipiaitiong Sf ARCHresdX PR3AGLT AlFw ¥Cchallbhging
accordance with the present i'nvention the pre-stalni rgg

taskpihasadary deteglion pf amatizoan dissuei aftet swgico! exvisiomEtigures I 8A-

i fif di £ f i ation .stat 15 |
) & Uit ST AN | e, AP AR S
emtagogtnesia(fglras i 2A-dyes.

Thus, according to one aspect of the present invention there is provided a

method of staining or pre-staining at least one cell, the method comprising contacting
the at least one cell with a staining agent selected from the group consisting of an
extract of a Ficus elastica plant, a Cy3HO4 and a proanthocyanidin, thereby staining

or pre-staining the at least one cell.
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As used herein the term"cell" refers to a eukaryotic

cell of nmulticellular organisns, preferably a human
wheiongo218 ngl e cell s may be used i n accor danceP@i/iL2007/000281

the teachings of the present invention as well as

plurality of cells. Thus, honogeneous or

het er ogeneous popul ations (2¢.g., of different

di f fer emdl hmnnnthstms*)stanﬁngz'orsfalslta ﬂmau?emgﬁ@g}ﬁﬁg cells or

bi ol oqi nples (e.g., biopsies)
sub%ﬁ_&l% CHIESSe }5:3@% pgﬁmng iaget ef tb@mrgsenSunVﬁntlon is
chdigétefiRUePE Aufo- ﬁ@&b’éc@ﬁéeo%léﬁaﬂla?gég)aét@&f:@ g}ytegpo %gne 208 hns.

differentiated cel such as a so
Thps the stainiepagens aﬁﬁie@rmens goention anits flabrtedceal 430 nm upon

ex&taﬁoP t.’ﬁ;jnrﬁ%? %e%IF{illg’n ﬁ%ﬁg@gOd)oﬁg}%oéﬁ%? @;@hﬁams cells
of pnbﬁnaiiainlegaha]ﬁﬁm ol diffeRfti® s, BAF T8k éaef%l Y eﬁ%{d) cells of

rnatively, such a population of cel
lmlaad‘i?g‘r iTaabalisEn P cfbffq:rynmﬁimalstaamd(asetvauo|hec aﬂ,lftl;ter described

here d I a i vel t he
el on ey tnidital sPlhe ¥af b Mol halhy Hiials dpgineg for
fluerssaget¢ detsctivat(egndloretdns miéesdopef the present

i nv nt|o )I/lge cell-lines, "prlmary cul tures and

cel £l 3? d0gisim s preceMning” £efeinte Pespaiing oy eandifianing cells

fork&tﬂﬁﬁﬂgeﬁ)r thé r}ﬁmﬁ&@%ﬁa&%ﬂﬂuﬁ@ﬁf?hea rﬁxﬁg \Mﬁ&gaﬂtyh 2 Dierstain

Met hods of biopsy retrieva
progefren fasiliptgseanticying hettdri vidualhtiam ot ehe taigdlly s@tdiles once

ondition to etected. WD 2007/102146
xSl B0 MA asdnoS wiRahe bESe divenfien e pibsitting procedure
facBitates¢lagifageaoi odktainBe cAl LRI Freicll BRREabST: b§d1ffegéﬁlt1%(?rgstates
from Iants and active fractions thereof can

by ?‘F:SF%“%"I“F%/“ & diffaretiigl effinitigprie Aeidicond Pesit dyesed pl ant s
forA?ﬂsEAf%‘ére'ixg%eagé Mu eﬂc;lrgfi mbét g’{’g‘?fﬁ‘}h 0 {rwﬂgceﬁular

Fi cus antana pra
org@iisms, ebfsbicahuhantteig. Clipleaceds gny B@useﬁﬁﬁ%%@&r@&‘r[b% with

th p{% cording to,a currently known nost preferre
© ‘[O}H?gﬁerﬁ’? ePIEHtr Heentien fasofeli ausplwalisn iofacelifhe Thus,
hongoglehédils Wteﬁ%eﬂ&ﬁt@ %B%ﬂa%&r&%é ‘ai‘@er@xﬁrd'ﬁ}f 005ion spa?es) of

pI ant e.g., |eaves. or extrac
cel E)rfé@ért@t sigmefr omlypiselds hiobgivad\sadgiesi (e. ghmopsws) cgmpnse

r det 10 section of Exanple I of the
hetctdieric f’ﬁges‘ﬂ’é’e@m%%ﬁ‘?ﬁéh fol l ows. Various preparation
pr Cﬂtmhdie&ar@gen%hsq{oﬁ)@ﬁﬁbn@fﬂaff %Gltnpﬂge B&@rng&f‘e%ﬁﬂg dtlffeanUated

|nveﬂt|on are described in the experi nt a
cellg guch gs obp S‘E’Iﬁfbtléﬂkalﬁ%ge@m@dsample\m|Sc¢t10ﬁlairI1mAa:ted cdlhee.g., in

t e | t whi ch
a2 BEAEle TRl 19 B i Bl iR Rt matignn
or pteunaldgmﬁt celﬂﬁ am W&htes néfinad Kdalfe dliant A%h{aﬁ% , %%ch a
slgss 15 characteristic staining abilitie are
roifi sl ke kel B 2ot npsc
cellsherﬁklﬂfﬁ%hﬁwx o?nal?e‘f‘ﬁdtl\(/g Xthé 3?0 uliBg! r'n%rr] compnse 90kl and/or

showed enhanced CONLras
embryonic cells as well as maternal cells.

Cells of the present invention may be cell-lines, primary cultures and cellular
samples such as from biopsies (surgical biopsies, fine needle aspirates and the like).
Methods of biopsy retrieval are well known in the arts and much depend on the kind

of cancer or any other medical condition to be detected.
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intensity of the signal when staining malignant cells.

Figures 43 and 44 describe the characterization of an
w@edorae21i¢ act i on whi ch conpri ses C23H4404 or  PCT/IL2007/000281

proant hocyani dins. The latter, also known as a

specific class of flavinoids is typically 20 in an

oligoneric form (which nay 26onprise 2-10 ners, e.g.

C26As2westionsd IRirginaleovés the amihifg guems &G)heopreﬁﬁittyiﬁeéﬂtﬁm is
i nventi on

resent
sol 0B L A0G) W AT BEL B, BORP S50 bty bomuring o
syr&b(cttrcact 70 % et hanol extract, 80 % et hanol extract 90

0 ol ext ract or a hundr ed % et hanol extract.

F/;;g%’éﬁ? ! dplaats dor extrgctdpelaiasuinghudndmt diel net dichitedtto Eatus, Aloe
u ver not to qver dilute

anc%zgéal}fga?tﬁr lgﬁts 2 %bge rt%);f/ﬁ( g«n?ugc glastica, qg ara and Aloe

arboregcamis rpgt)ar(t$ eAcd’c&bing td4 detedtly kndWe rﬁds@bfﬁf&%cﬂ&ﬁ%dlﬁfent the
extract) nmay be

ext %ﬁentlon (e.g.,
Eﬁfgﬁ% fcé‘ae §42- posi ti vel y charged i ons i ncl udi ng
but Tﬁ@texﬂréd%ﬁe{%zdbé g eiﬁ%ﬁ%rﬂ 'Van&ﬁkd {-}é Hfh{eh@g’bt?ege etaves

15 herei nbel o e staining gen
Gu}d@h@@ﬁfpbwtragt m@pﬂa‘il@leﬂom ledvet hee jrovidsd imntle experimental details

secﬁ&{ﬂlgg«; 05?% @l | o %‘qslé:gt% esgﬁglf thilr msﬂghor sane or

I
st i o i

despribrdoia. thg e ekperryenie) defrals segtion efithe daimplesnettiohevhitk éollows.

Theg E}St?agrggﬁs‘dgﬁt 3 rﬁl?‘f{ehgﬁant ex r% LD cgv%%edé]ta | %gglpglgéslt eoafctlve
1ngfekimtsebuted¢v01dj eifeamltamnﬁmi h@da AMdE ik @xwaltl ok rleﬂﬁ‘ aks Mit's
further described hereinbelow. 5 T

Chaﬁa(?geeﬁ{‘% é? nd‘f‘ﬁ ebglites e3re ipaininede e ndeed a5 sbpwai fof Exanple 15
heréTBbAHR] bE Rfive @kfrgﬁrﬁaﬁtioﬁt g‘Zﬁbf‘tEgﬁ)We hgmggéelgagﬂaltw%gnd

contacted with at |east one
integsity off theisthwal wher atbinmg‘lmahgmdt Eallst |’1§gurb§4@ aAd @4 @dkcribe the

bR P L R icligh WaoRo PGSt n GolleOs or

Dabio anidibe. Tablgteh aINATR wlasth PedFE R W typicall
pmAc dyI 1yel | ow 13815 Nitro ngts%el I gw %Igfga {mﬁils ypically

inap@ g@mﬂfsz O (@dhigh mex corapise/Li @ niskye. g?,ZZz@Hg?zﬁﬁss see Figure 45,
t blue I Acid blue 93 427
andﬁ“i%“gﬁ %ﬁn%t‘ﬂ’yrﬁer}%’%l bl ue Acid fuchsin 42685
Tr i TheydthmbhextencAof the et ifivention comprises a 50 % ethanol extract,

60 % ethanol extract, 70 % ethanol extract, 80 % ethanol extract 90 % ethanol extract

or a hundred % ethanol extract. Preferably used is a diluted or non-diluted extract.
Measures should be taken however not to over dilute the extract, as this may affect the
subsequent staining (see Table 14 below).

The staining agent of the present invention (e.g., extract) may be
supplemented with positively charged ions including but not limited to magnesium
and calcium (see Example 15 hereinbelow).

The staining agent of the present invention is contacted with the cells under
conditions which allow fluorescent staining or same or satisfactory pre-staining.

Examples of such conditions include, but are not limited to, fixation conditions;
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yellowi sh Acid green 1 10020 Nitroso Naphthol green B
wao\eiod/1grieen 5 42095 Tri aryl met hane Li ght gr eenP(FIL2007/000281
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fuchsin Acid orange 10 16230 Azo Orange G Acid red 4

. 14710 Azo Azo-eosin Acid red 26 16150 Azo Xylidine
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Ker nechtrot 60760 Ant hraqui none Nucl ear fast red Lac
75450 Natural Laccaic acid WO 2007/ 102146
PCT/[112007/000281 32 Laccéic acid 75450 Natural
Lacic@isGveisid d  Laut h' s{a%j Ol 52000 Thiazin Thionin
Li ght gyrg&gt 42095 Tri gyglsﬁnl\g%%ane Li gﬁa}Staygefrloéven SF
yel ||\ yehow dxtrasami ne 13451 Nied | ow 189%ht yAusw Li ssami ne

f agt e Li ssam n n SF 42095 Tri aryl net hane
Li ghliathjreJ(leoév\r/}\bSF yel | ovﬁg%r %e_"ﬂ‘kol f ast Faiyglow

Pht|hek blayicme ne Luxol feast Abue MBS  §hgamlpp0 42500
Trijaryl met hane Pararosanilin Magenta | 42510
Tri aql%rffé"t'%ane Rosani 1381 Fiwgant a | | Fluorekesinar y| met hgne
Madenbdgleln 3 MBgENt @ | o534 Lary, thalg]& New
fudhsi ng I\;lal achite green @%@I[F%I}%ar%ﬁqeﬁée%ane
Malljachite green Manchester brown 21000 Azo Bi smar gk
br g Y. Martins yell 10315 Nitro Martius yell ow
Vad vvwéa“?mAzi n Mauvei neﬁxyks/h% 8i%fe - AZFeiRmuvei ne
NEI‘_tGaﬂlﬁﬁﬂhe bluk| UOr One JYBIsCIRGNT OMe 23R mieggur ochr gne
- Kl uorone Mercurochrome 220 Metanil yellow 13065 |Azo
Met| SHRIPCYPHR | ow  Met hyAl@Me Oxzziy e A 5280BcydtN azi n Azyr e

A VR Sag.azure B 5‘2010T;EQ@%%%£%6@?‘%%§51F t hyl ene

azyre C 52002 Thiazin Azure 52015

Thitazi n Met hyl ene bl ue Methyl ene green 52020 Thi az

Vet byl ene green Met hyl bl ue 42780 Tri aryl met hane
hyf Bfle  Met hyl ¢PE8nNaBBRs Tri dfyrisBt hane Met hyl

ne

Met
gr ¢enemddiehy! Vi ol et 4203 ki ar yl methang Met hyl
violet 2B Methyl violet 2B 42535 Tri aryll met hane
Net ﬁ?pmvp)@(’i@t 2B 75290 Natural Hematoxylin
Helio fast rubin BBL 60760 Anthraquinone  Nuclear fast red
Helvetia blue 42780 Triarylmethane Methyl blue
Hematein 75290 Natural Hematein
Hematine 75290 Natural Hematein
Hematoxylin 75290 Natural Hematoxylin
Hoffman's violet 42530 Triarylmethane Hoffman's violet
Hydrazine yellow 19140 Azo Tartrazine
Imperial red 45400 Fluorone Eosin B
Ingrain blue 1 74240 Phthalocyanine  Alcian blue 8GX
Ingrain yellow 1 12840 Azo Alcian yellow
INT - Tetrazolium salt Iodonitrotetrazolium
Kermes 75460 Natural Kermes
Kermesic acid 75460 Natural Kermes
Kernechtrot 60760 Anthraquinone  Nuclear fast red

Lac 75450 Natural Laccaic acid




Met hyl violet 10B 42555 Triaryl net hane Crystal violet
MIling yellow 3G - Azo MIling yell ow 3G Mordant
whbwe/1®143820 Tri aryl net hane Chr onbxane cyani nPEI/IL2007/000281
Mor dant bl ue 10 51030 Oxazin Gall ocyanin Mordant bl ue
14 51050 Oxazin Cel estine blue B WO 2007/ 102146
PCT/1L2007/000281 33 Morddht bl ue 23 58610
Ant hi i ppne Al i zar i #4546y afi . BBS ..blue 32
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45 Bhouiss \letzi n Gal | affiofe Tlage Mor daldenir ed 3 58005
Ant hy.aqui none Al i zari S rdant, red 11 580Q0
Ant hé'g%&reﬁ%ne Alizari %"%ﬁﬁ?ﬁﬁmmﬁ‘ W1 eltigBgreanf psliowish
FI upLisaminGels wilsw Mor desoss Vil et 39 4884Qine fast yellow
Trijaryl met hane Chronme viol et CG Napht hal ene bl ue
bl alckiSsamins grepi$fhal enet289u el rigTyhrefhaneNabishtistsen H vgkovtighalc k
2047 0uxb¥txt gk do bl ack_ | OB pphapht.hal 0
Ni troso Naphthol green B Il\llépwtng% y%]rxﬁlg%tgue]llg‘g§6
Ni tro Naphthol yellow S Natural black 1 75290 Nat ural
Hengt.ei n tural red 05. Ant hr aqui none Purpurin
Nat %‘%ﬁe“‘ﬁ‘yg 3 75460 l\é%r Snr“a‘R hae Ko red 4
754 Taddadatir al  Car mi nes2sNatEA meheR SrREARD
Antihraqui none Purpurin Natural red 16 58205
Ant[lY3gtRone Purpurim  Niiriaphiethansd MagemsU80 Nat ur d
Br azjjhdefka it ur al red,, L ur ccai ¢ acid
Nat urae ?ed 28 - Nat urgfrb ?‘é‘gﬁﬁmﬁatﬁ%‘ﬁﬁ%‘gl | ow 6
7510Galhéhiteigraén Saf f r orM2DBT Triarftethaeol MalmohBadiéen Ni t 1 O

bl ue.tetrazolium Neutral red 50040 Eurhodi n Neutrd
redel]%'fﬁ}"fs%Eﬁré’r'ﬂ 42523219& 491 met haneBIRBARFIRES n

Ni dgasidiudielév 3B 238500820 nNfikypan bl g, NGty bl ue
44085 Tri aryl met hane Night blue N le blue 51180

kg #YNi e blue A N le Bizile A 51180a@iszin Nile Ql ue
A

Mauveine — Azin Mauveine
Merbromin - Fluorone Mercurochrome 220
Mercurochrome - Fluorone Mercurochrome 220
Metanil yellow 13065 Azo Metanil yellow
Methylene azure A 52005 Thiazin Azure A

Methylene azure B 52010 Thiazin Azure B

Methylene azure C 52002 Thiazin Azure C

Methylene blue 52015 Thiazin Methylene blue
Methylene green 52020 Thiazine Methylene green
Methyl blue 42780 Triarylmethane Methyl blue

Methyl green 42585 Triarylmethane Methyl green
Methyl violet 42535 Triarylmethane Methyl violet 2B
Methyl violet 2B 42535 Triarylmethane Methyl violet 2B
Methyl violet 10B 42555 Triarylmethane Crystal violet
Milling yellow 3G - Azo Milling yellow 3G
Mordant blue 3 43820 Triarylmethane Chromoxane cyanin R
Mordant blue 10 51030 Oxazin Gallocyanin

Mordant blue 14 51050 Oxazin Celestine blue B
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ﬁ 8{; Azo Sﬁ’gg(g I?'\T/(’S"Scarl e{\’ b 56185 Azo
aNadh\ﬁolﬁﬁMS' ach Rloaﬁél-%trﬁzo SudaRaghivol yofiysd & ac

50 Natural Laccaic acid

Natural black 1
Natural red
Natural red 3
Natural red 4
Natural red 8
Natural red 16
Natural red 24
Natural red 25
Natural red 28

Natural yellow 6

Nitro blue tetrazolium

75290
58205

75460

75470
58205
58205
75280
75450

75100

Natural
Anthraquinone
Natural
Natural
Anthraquinone
Anthraquinone
Natural
Natural
Natural

Natural

Tetrazolium salt

Hematein
Purpurin
Kermes
Carmine
Purpurin
Purpurin
Brazilin
Laccaic acid
Orcein

Saffron
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WO 2007/ 102146 PCT/1L2007/000281 35 Sirius red F3B

35780 Azo Sirius red F3B Sirius red 4B 28160 Azo
wreorneised 4B Sirius supra blue F3R - Azo Dur@wil2007/000281

bl ue 4R Sol ochrome cyanin R 43820 Tri aryl net hane

Chr onoxane cyanin R Soluble blue - - Aniline blue

Sol vent bl ack 3 26150 Azo Sydan bl ack B Sol vent bl ue

23 DRITDY Ao ebudan 1 | Gl YEREPEH 2} 90108 Hoo. Sucr

IV | Solvent red 27 26125 Azo G| red O Solvent red 45
4536 Fl uorone Ethyl eosin Solvent yellow 94 45350
Fl upP8re G| uor escei n 281 r4£%° sol ubl e Cdaxih 45386

Fl up t hyl eosin ag, Il 2610 Sudan 111
Sudaﬁml?l 6105 Azo Sudﬁzﬁ@ll)\g/Z Sudan bI% ﬁéc% 26150 Az
Sudpfrdeinack B Sudan red BRat@8100 AzOrwdan |11 Sul
yel | ow S 10316 Nitro Naphthol yellow S Sw ss bl ue

52015 Thi azin Methyl ene blue Tartrazine 19140 Azo

Tar | pagidmitinl Ni Of | avi pBo® ARBIRemER a2RhEsadilih Of | avine S
Thi pfl avine T 49005 Thi azole Thioflavine T Thionin
520pBeridaisyioles Thi oni n— Tol 44idi ne bl udaB2®40 Thi azi n
Tol pj lue 0 Tol 5004 di n Neutral
red i)liur”g'ga]%;ol in G130 %116 nﬁuwggani I thf’}fuo%o

Tr ypRiktiaadidne 46000 Act03ds neitrdcr i f | aviPiegc aclir ypan bl u
238b0 Azo Trypan bl ue. Uranin 45350 Fl uorone

FI upF¥Sei2R Vi ctor i a'YPUeArZR 42563 Fidiepriteathane

Vi I PéicahuldRUe 4R WO 206744 102146 PCT/ bL20Q¢£000281 [B6
Victoria blue B 44045 Triaryl nethane Victoria blue B

O
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D

Ponceau B 26905 Azo Biebrich scarlet
Ponceau de Xylidine 16150 Azo )gylidine ponceau
Ponceau S 27195 Azo Ponceau S
Pontamine sky blue 5B — azo Pontamine sky blue 5B
Primula 42530 Triarylmethane Hoffman's violet
Primuline 49000 Thiazole Primuline
Purpurin 58205 Anthraquinone  Purpurin
Pyronin B 45010 Pyronin Pyronin B
Pyronin G 45005 Pyronin Pyronin Y
Pyronin Y 45005 Pyronin Pyronin Y
Rhodamine B 45170 Rhodamine Rhodamine B
Rosanilin 42510 Triarylmethane Rosanilin

Rose bengal 45440 Fluorone Rose bengal
Saffron 75100 Natural Saffron

Safranin O 50240 Safranin Safranin O
Scarlet R 26105 Azo Sudan IV

Scarlet red 26105 Azo Sudan IV
Scharlach R 26105 Azo Sudan IV

Shellac 75450 Natural Laccaic acid




Victoria blue R 44040 Triaryl methane Victoria blue R
Victoria green B 42000 Triaryl net hane Mal achite green
woaioenodihae | 42755 Triaryl met hane Water bl ue PCT/WE0&V000281
sol ubl e eosin 45380 Fluorone Eosin Y ws Wodstain
scarl et 27290 Azo Wodstain scarlet Xylidine ponceau
16150 Azo Xyl i di ne ponceau3sYell ow sh eosin 45380
FI ulog; nyws og _nunbers }.ndi C d are fjrom
St |%§%ﬁf£€ﬁi %?d QZO élrlus I‘BCPE%E
( htt geids/rsd 48 nsfi | e. i ndsaédStmonsFi | e/ j singexd4mt m ) .
Acclording to a _preferred enbodi nent the dye is a bgsic
or [@ESFRIPOIGFAR such 5 4%Mat when: DEpelRlysdRat | edst

onel shyRhrofe &AnfG di C MQ) al“r_ﬁltyﬁt.{emaﬂag bl{}&?&%etcyanﬁq{ove a
a

predeterm ned threshold is indicative o
di fif whubletblugt ed cel | ; €ii) the at | eastilishedye is 3
basii a, staining i nsity above redet erm ned
i T S RERR R ILt Met b T U 4 Il

10 |(Solvient buessat | east— one mMipaGloGAGR! | GRS fhishsusagigli C [dye
and the basic dye a staining intensity above a

pr ldoMEREFREd t hr eshot%d®WidA t he aci delye is

Indigakiieasf a diffguentigted cel 'Snﬁ!&ﬁva st ai ni ng
i ntlensity above a predeterm ned threshold with the
bas|i ®lvdsteed 7 | ndi cat i26é250fAzan undi f feitedDi at ed cel I|.

As d herein the ph "staining ve. a
pr eﬁ’ﬁé?tﬁf%‘gd intensi‘{sggﬁr%‘foé"?% to I%g"qg‘fsml east 10%
20 [%o1vekt y¥flowdd % 50 £858F1%ond 00 % Kihor&eein t WO-f 0Ol d),
3 flold, 5 fold or 10 fold or higher staining
i nt|eWEftsglubleessiBrpar ed*8¥ Fluoener enceEtbdEdsin The
refleggneg cel |l can bg@ nopmel Iy diffiergntiated cell,
pregferably of the same tissue and specinen as the
. tegtSadarc® | suspi ci ous1@f Aen undi f f esuwdmilvat ed
phenot . ternatively, the reference cell is an
undirkr?‘fiéf@ﬁ‘ﬁat ed cel IZGG%QT Afpai red nBfEPHckR state |or
mal || geainded Bke 20 mal i gn@ntaphenot ypeduqaitien the tested
cell is acell of a normal termnally differenti atied
phenifyipellen? ef er abl yl086 tNieo sanme t i Napbibolasigw S
SPECIERe VO 2007/ 102146 TPQI}{JI L2007(,00028]1 37 To
betiter i nprove the visual C}ill% erence bet weén cel | s |of
di fiferent differentiation or netabolic states, twg
di fiff erent dyes are used in sequence (e.g., an acidic
dye @ﬁ‘ﬂaz&‘ebasi c dye) . HHudzof or exan{ﬂ“@,zm‘i he cel|'s |may
be |finicthvind£i ned W t yoafy @ebdl C dyerffaghes 9r €€N) |and
sublsequently with a basic dye (e.g., red). In line
wi t|HThidflavige Bbove exemdPesf iTvatdleon, noFhidlketiye T
di fif.erenti ated cells mpll be .staine reen (or not |at
a||)ﬁ\‘/%‘|'"| e | ess diffe%dr?t iTg{aé“&i cel | SThg‘i“f“l be stai ned
r ed.Toflidierbnglyes are fszodohamiagiescr i berhuidu@ibgicpbel ow.

Toluyline red 50040 Eurhodin Neutral red
Tropaeolin G 13065 Azo Metanil yellow
Trypaflavine 46000 Acridine Acriflavine
Trypan blue 23850 Azo Trypan blue
Uranin 45350 Fluorone Fluorescein

Victoria blue 4R 42563 Triarylmethane Victoria blue 4R
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Stai ning detection nodalities are further described

her ei nbel ow. Additional staining nodalities or
woresophadiagi cal anal yses can be effected i n paredT/al2007/000281

10 since as nentioned herei nabove, the present

teachi ngs do not conprom se cell norphol ogy. Thus, it

Is apparent that the presem$ teachings can be used to
i denvickotia®iklgs of  di e states
(orja differentiati onﬁég)t@g?gag?rhﬂaggerg%@%lgn% cel l ul ar
s arrprEtOﬂ!! BluFRus, accofihgriag/imethasd dviciosinsild B aspec
of resen |nvent| t.her provi ded a net hod
of O'cm? TEYT n% a cel |l 28)50 r&fyﬁ?eél}a%ent Mapshinereat e of
interest, the nethod conprising: staining the cell| as

descrlbed above and anal yzing the staining, wherein

wheherEDPWEL | east onetdVe T@ g‘i’Fﬂ’a@ﬁ diVetetheel a st ai nfi ng

inte pr gd thr

i nd ?Z%e%oé@%]f&gn di ffe%ggq ?Igl%gr cell; E%E‘?‘?ﬁ | east ogne

dye| Woodstadsedylesi ¢ dye27280 sdzai ni ng | nWeﬁtBtamycaaaove a

predeterm ned threshold is indicative of an

undj fferentiated cell; the at | east one dye conpri ses

t he| maidthepottyn and t hgibasis dye, ﬁtdﬁlle PéudGu

i ntiensity above a predeterm ned thres old wth the

acidic dye is indicative of a differentiated cell jand

a St%lﬁl{vﬁﬂeds&lt ensity %Iggbv?h% Ogg edet eﬁm ryed t hreshol|d

the basic dye is indicative of

und| fferentiated cell. 25 The above- descrl bed

mérRegBIndgy indisriedaee fiogetainshilet (hep:/(stainsfilcinfb Stainsliiagindes hifg).

(in the very broad sense of the termas will be

further described hereinbelow) a variety of nedical

condicedrding tokipr¢feaedembsdiaicat the dyk tiha badid r af adidpalye atich
tha {ji Lfe,renti ation states (i.e., such cells contribute

e onset or are the outcone of the medical

C On‘éi)t ihendt leaWoh® dyReisl gh! AMiBYySt {finffld ﬁlﬁérgs?@ %bove a

mal i gnant di seases, 't he present i1'nvention can
Pfe@l"st@émtl?ﬂ Hireshpldse lrmlncaﬁm Df @ dlffetr@matﬁdmellnf nuner o us
be. further .detaile

ner Gt B th 1B 83 s of Sico o PP S LTSy g @

prem‘[emantd ihnesholdiio ihdidaﬁkze of &n MdANtRAGLE] cdBt hod of
di a % a cancer in a subject in need thereof. WO

2004 Fapene dyscomposenie aci dye ansdebie havieidye aistining
1ntet(n§irt}mab9{1@‘9n§§!ié'{9rm1f1§é fhrdstcRd Gt X 18% %ﬁe)o Y ?ndécoa%xe of a

ncer or pre-mali gnant
dlffgmp&f@mceﬂ @hé andtaihing 1ataam7}eah>dvyé aof)retié’tenmﬁéd BetaeWd with the

bast B oS il AT b B beded nol ogy andror o
pr OAP 85ddshe@din "tl?ééﬂ%@gey"sta?mﬁg e?‘(z\r%ga {S%H&laﬂmhgc? rﬁé}{sﬁ?erefers to

subj ect in need thereof’ an anl na
at l¢pg OSZQ)IVG(SO %) Ve 58t%y 8G6%, 300 e/a(mengwoafnme;s fcﬁd,gs fold or

redis osed subj e sub
10 BEESAERY A BpE FUGRRY SR oSbhG bt o edvied - alsjbrenneel
canltRsa he@mlgXdiffeRdtiated cell, preferably of the same tissue and specimen as

the tested cell suspicious of an undifferentiated phenotype.  Alternatively, the

~F

reference cell is an undifferentiated cell (of impaired metabolic state or malignant/pre-
malignant phenotype), when the tested cell is a cell of a normal terminally

differentiated phenotype (preferably of the same tissue and specimen).
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to carci nogens, occupational hazard, environnental
hazard] and/or a subject who exhibits suspicious
wa@ bkdoniteake si gns of cancer [e.g., blood in the BtDUOL20€000281
mel ena, 10 unexpl ai ned pai n, sweating, unexpl ained
fever, unexplained |oss of weight up to anorexia,
changes in bowel habits (capstipation and/or
o BN ERker LERGSID' SN SORIA. AirteloRGOTRLELS, AHECRE Bt
for ‘recta cer speci 53 ma an a
diffeeaitiations or nidabiolic aimads) ywo ldlfﬁéremrd}as meehged mrseqwambp Qeg an

s 57 GoR Acpae AL e Pl el i be Pt iy n

acilleRBRNES. AfeciFbhdBRREqRAIP wm@ﬁasmt(e%elreéa QR Svith the
fécte I N-vIiVvo or ex-vivo, ereéablo oglca

abmmeﬁlpllﬁcglon b‘pnpdiw dﬁ@rﬁﬂ@ﬂwdéﬁgd wi ll@fﬁtaln@bggﬁen (or not at
e s SRRRRAAGY Sely FuphS Y bR Blntlr bRl ldescribea

hetehibelogwed from a conpl ete resectl on. Bi opsy speci nens
are often taken frompart of a | esion when the. cause

of Staigipg é@@@tggmpéalmﬁé arertysther gdes¢ribed bgregbelayy. exact
A@F@%§§£t§%dgmoaalﬂfé§ R mc;llﬁffol?g%%] %}él _Es Lpupdafi&sd o ;p%allel,

men are also ca exam ned to see
sinté easd hreatieedmhyreirabyes, - thpr masknb aeyanhihgst de ot ezonipromsse. cell
&l e[ar boundari es," or "negative boundaries, means
m O%o ;:disease was. found at the edges of the
bi o
i s R L O nu A jells of
differentediffeRBtiTtion ptaé@e(qr 4 rdiBerentiationestateapi intergst) in a cellular
Sadellem)nstrate the.ability of the present teachings to
ect the boundaries of a rat brain's tunor (see

Example, sbcordll ke af adnonay absec bﬁ&l@dlbretserﬁqlﬁkfﬁgﬁm there is
addi tional information may be gl eaned. pertaini ng

prvidedd atraethpe ofi igentifying, fe&?llrérft a dsderaptintion  gafe r&fntn‘ferest the
me(flgclﬂr czﬁnsﬁ éo %%}ﬁ].}nghtﬁe céll:"z?ss Gt abgt/e talﬁﬂ }ez'iﬂé the %lammg,

us accor |ng to yet’ anot her aspect
whefelm hehepr the exatt least \/cmntdyemst drepadicsdym; cawstdmd1g mtmity adhove a

det er n]ﬁrn Iﬁlgg 4 Fcté‘IBY & Og‘h g&f%%{g%%h dﬂle 1 one c‘l‘ye isa

baﬁl:“cfy@d fs%mﬁ%tlht%ﬁ& WRedl ?re@b@ﬂﬁ%@%ﬁé’sﬁd&l ‘i@ﬂﬁﬁé&tw@ fof an
can“be WO 2007/ 102146 PCT/

L2007/ 000281 39 a
unddfecmmtedrwllythmt leagtiong dye comptiies thesachdie dys aref Elé bagegdye, a
anal yzing a sence | ev e
'nf e e e PrBRAR BB irsp Ll Bt PR ippisaive of
a (ﬁﬁ@féhﬂdt’t@@ célPahdhg staﬁﬂl@lrﬁ@ﬁug hbdeen pedaeimiintdi@esholwith the

and adm nistering to the subject a therapeutic

bagie flge i lvélCdMHﬁandmdﬁfﬁr%mtatedjc@Hcer t herapy according
t |l :
o orl§ BREEARSEHS! e i o4 {TRLLEAARL Bk kS o

th@Pra$eoad Jefed oEhE td’rﬂlgasr‘milll ber ﬁnfthésddseribbdtlreeahbmm) plvariety of
t hat (gecn‘l es the type of treatnent,

megignd sORELIERT WBIChqRIE #506Htesk Wihice %Pﬁé‘ﬁ?alrﬁér‘g‘&?%%la?%‘ sfates
(1.&\%u Elh %Céellk Qﬂﬂt?i%qt ’Jgetﬁlﬁ gllsc!t &r Gre tH2 SHEINRESS Bk ABRARSE Londition).

While the followmg mostly addresses malignant diseases, the present invention can be
used to diagnose or monitor treatment of numerous medical conditions as will be
further detailed hereinbelow.

Thus, according to another aspect of the present invention there is provided a

method of diagnosing a cancer in a subject in need thereof.
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sel ected treatnent regi men can be an aggressive one

which is expected to result in the 10 best clinical
wo@uiocoema4q e. g., conplete cure of the pathol ogyRCDIL2807/000281

nore noderate one which may relieve synptons of the

pat hol ogy yet results in inconplete cure of the

pat hol ogy. It will be appregiated that in certain

Cas ey dsB& hbrleGP{hEROy e TR0 BSSAG .

sone disconfort to theg%dg)g?lgct or %gver%ﬁﬁéggth}ékégé?g”a
carjagr (pr, a Ppreraradigeantt losinelhlot by spieplom, odet¢rgsing)a  s¥neity ygfethe

f.treatngent .can include a _syrgical intervention 15
paffplogy TEE Bt st mpiitonie pagholodtuigersiivn forerastipg an gtcome

of apgblogy and/el prokptagBe® eryt her apy, an admi nistration
of a therapeutic drug (e.g., receptor agonists, ]
ant dgowedtherein dhenphease “seliestointieed fhergefntedrs itm an animal or

. 2 i . diati .
hurff 30 oSt 5K G FRAS, pdReCREH Bl Atk RhRba subject,
a sbjactjwithnuhe dicaleemdion tfaniiy hiskeybE eancer, @ subjedirvaihis beE@ePosed

and/ or any conbj nat j ﬁ(l)Zg'{fi her eof . The dosage, schedul e
to SAIRGP Sy [OSAURAIORE haRSsH: fTORRRNDE hyzardle pisHer Agswect who
exhiBRs $8MREbEY cBhichRkiab Qﬁyczﬁﬁigrs t[«?%, H&ELLdnd YS! g(g{b rneelena,

treatnent, and those of skil the art are ca
uneyplaiggdu painn gweiting, wexplhined daverg nnexplained féss o seight up to

dul e and duration of treatnen anpl es of
oo el G B Poear GsGoN b on @ oo nompe (sonse of
indolnipldte dddfecationAdont teotal t BfcaP Yope&ifiSdRh NeimdRYa (&d%r general
CHOP,. G spl atin, carboplatin, oxaliplatin, 25
wegknestl; dwﬁ%}allw eHpmepvaly.nbe subjetdn acedhtheiegé can be a healthy
i [ ] L1 2% ocet axel ,
h@%ﬁﬁ%cggﬂd&g%gg Z‘%'gtﬁlaerr‘gégfé{r)%lhgfﬁég( gg)bsi de, etoposide
?Roﬁmh]arzmg prmehc:msﬁ x?ﬁigrfangoﬁ(jﬁeirﬂam@:ﬁmi)cells caafmrﬁdt drfedied én"ViVO
erapy [e.q., trastuzunm rceptin), and, rituxi mab .
or fﬁvfxfga‘ﬁlg‘e]relg'r aablelg’%’?ﬁ é‘"l“f‘%lﬁ fgvah';?_l’@f) BHetigNe e, Sysh biopsy
safiF1B EfShel 2fs SRR ARCAN iRERIoHESSH é}&f‘s?onglef)ﬁg%}n C Yt fatively
effectively used to” 30 determ ne an-anti caricer
thetqeBaimar e rgtavesidiom agomphiterssedtionneed t her eof , the

met hod conprising: admnistering to the subject an
ant Biapay specimber aoyoffenuekenafoniest obe desiabohe) theacwmise of a

S AT
boﬁrﬁiafi@é%ﬂbgbiaggg‘b}eéi’h{eﬁtér@ﬂs@Qé‘réﬁﬁliyr&aﬁl&eﬁ he s@bipyie c\ﬁggasg may

-.-2007/ 102146 L2007/ 000281 40 described 'nethod, = =~
hayghareadybeyred ghe gesadonsy. I'eleet borndeaies” wnl"negatine borndaries,"

o pE el g cel is.indicative.of . the treatment, ..~
ncSCHRE ko RRe o, founl 3 BEERe B U b ppGEngE o positve
bowbiaries' atean ¢hataliseasd Was fountl] &al ARiifionad fdathRht SNy e needed.
~.treatnent (can be repeated routinely, such as-at.any
The pecgentamyentase weye ablg tq ﬁémwsga@ath@gb%neof g gfesent teachings to
detERhIBRAkaNs SHaGalBihiidBb: G8L BRahlG9Par ed 1 n the

different biopsies and a reduction’in’the |evel

f ol ' [ ' [.cat i . ’ L nent

21 A TRl A8, R0 TR g b lsned
pertaziofitm e ddtbravinatitensf frydtmgnicellmd trepthesm® cy@ESs and/or to the

easily. IS M
measuremélnt 0}-’5‘16 sever%fty of the disease.

Thus according to yet another aspect of the present invention there is provided
a method of determining an anti-cancer treatment regimen in a subject in need thereof

Thus the method is well suited for subjects who are diagnosed with cancer, or can be
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be harnessed for identification of anti-cancerous
agents which nay be used as to therapeutic |eads.

w0 padeaol14¢ he present inventors have enpl oyed tPEI/1L2007/000281
teachings of the present invention for drug screening
(Figures 22A-D, Figures 23A-C, Figures 24A-C, Figures
27A-B and Figure 28), est at} shmsnt of in-vitro cell

20 t | t
ap et Sl i ipetlsisT At S gr choiesa by anshging o
présSncel drliesst bﬁhﬁl‘i’%ﬂhﬂf 8i FYeShAWnhft del1§ 1@%9@5@5&@1& bpﬂle subject

drugs affectabilTity can be tested in nodel™ syst ens,

aceiding 4 thedpackings oif thengresent inveution: endk ed;mmlqt@ﬁng touthi mgbject a

of ..t he present inv
theppbeutth SRYNR ol O Ry Mo ABel BRARY 0b iR B e prpspape or
levst oﬂmalag‘mhh@ﬂlsasﬂﬁdﬁopsﬁf shiplepféigedubjdcnvent i on there is
provi de od . of |dent|f |ng an_agent capabl e of

rev Sﬁﬂ; gopt Ewriﬁmsﬁn ffiﬁillﬂPlgn ¢rs i @rferajipent grlam that
sp&eitids, thtehgr ge&ﬁ“ﬁgatﬁlgﬂprdo%bé@ ﬁcﬁ&ﬁil@ GhiRg &lﬂgtlcﬁlel k a{ Grefithent

agent anal yzi ng I gnant phenoty
prqyeddd tp h@ﬂb]&ﬂt lamead:timradxf (rggt ) Sulb]ectpih@esﬁd wttle a@latmggy) The

o8 Bt By G S OB ERSI S n e

befirctinival b@bané (5., B&Inb&&ﬁ&ire RJ?QH@%)%H@IO@% 68 nfs2t 'modBate one
used herein the phrase mal i gnan al So known as

whichamag relipye syspiqms pb theyprtieaiogio betergsaisl in lppmhplfe@r are of the
paﬁ’[efo g %‘H;ﬁf—‘ ﬁ? tap eglg{eqqhéto C%I’tal ?rsstg\émt}eh ten‘% reglmen may be

vasi on, (o] refe

asmemmdtmﬂi mmaﬁﬂlsuﬁﬁfd)rmrtﬁe Butijé oplatagse sigs effods (@p.anidamage
transformation that nmay, but do

[ 1u]
to h‘ﬁﬁ“%é{ “\ﬁ,fs@ QE fipghnah hedynegefalitaimenirfogripelyde ajsyegieal interyention
.%;fégx?ﬂﬁ%ﬂléﬁo& Qtiased doUIE 158, gpggsn %%eﬁ E‘%J)l?é%%e% 8frapy, an

t he phrase "reversing a
admglisteptian tof m‘énmlpqud dn@0(eref eceptbo agdmstteaesitagmmﬁs dlokryiones,
oG ERL fecolt) o2 el 818 ¥ Emfrabiod e Brouiaa giaion therapy
u51ﬁ§| dn MO Ouddd2 146, Rilérhhi2 B0 PORRE arft Intbhal S@ice (e.g.,

herein, the tern1@ﬁgent refers to a nolecul e(s) or a
brachythepyrandées gan e man@lw thesdofig The dpsage; @hb@ulqe enddwiatign of

n i eI not
tre%%ﬁn{?iﬂ ? Erinﬂ%fel%lﬁ sgﬂe%ﬂ}; of hl?kogy t g Se gtg,ﬂttgpe of
treatoeot, dhd ghdse of BEills 5n mheeae ate ¢apysiBlof @bjustied théetyp@ df tr@dtthent
vn&ﬁ%%lln]ted to, nucleic acids, e.g., polynucleotides,

Jqsaes schedrplgang chyrationiof &isa@embl ecul es (i ncl udi ng

o Pshobl ety B R Y AR s PR

radédtionr therdpyc lchemetharagy ofe.pa<EHIOPy Witplatas mb@ﬂd{t&r oxaliplatin,
em.cal nodifications); of e| ns, ol ypeptides (e.

e RRHE s e aglop iR o Blkaloflsg.itandiieh. ehineini gu axel,

do&?a%el")mn@t@caﬁafokf)@’féﬁgﬂﬂs‘ﬁ&mé 'e@p@&d@ r@o%(%mél PhoRPhRE YbBiposide

drug candi dat es. nmol ecul es
and dactinomycin), antibody therapy [e.g., trastuzumab (Herceptin) and rituximab

(Rituxan)] or a combination of any of the above.

As mentioned the same teachings described herein can be effectively used to
determine an-anti cancer treatment course in a subject in need thereof, the method
comprising: administering to the subject an anti-cancer therapy (such as described
above); and analyzing a presence or level of malignant or pre-malignant cells in a

biopsy sample of the subject following administration according to the above-
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be, for exanple, naturally occurring conpounds (e.g.,

conpounds derived from plant extracts, mcrobia
whe@rhezi4@nd the |ike) or synthetic organi c orPCT/IL2007/000281

organonetal | ic conpounds havi ng nol ecul ar wei ghts of

| ess than about 10,000 daltons, preferably |ess than

about 5,000 daltons, and no®t preferably |ess than

destribed nisth@l) wirkdbyrtie pldedoeadibas dffsaﬂ%glii%ﬂaﬁf‘ér re-malignant
ﬁw t%i)lag. for. use as agents according to the pregenrfl
CeYS dnfticaityeiof the feratmenicowse not |imited to cul turing

congirdfbRABE . I erature,

s ey e e bR BRI o o bRER Sk ¥ aFiop e tratment

and follavringrénnanent (omt ectepsated amainely; 3061A4I MarS*PAFHESR cycle).
uv,radiation, X- radiation)

diation, uv.
I {0 B e o st @ls o orapare i the diffrent
bioptiet uné a WAEERRI inCOBdédd] IBIARing UtdaRhb R if CiﬁdiU:iﬁﬁrg:cgf fgeﬂatment

f%ent according to the present “i nvention inc
(allexrauer ppdultiiatelycnsed) | ul ar i nvadi ng ni cr oor gani sns

suc lhmted to. (i) intracellular, .
o (e preseitbadttes T fnh Gine febiled PR ips @ity nThis may
be | fepreased fors identificativanof whagan@FousBhpGR WhiddhiH e used as
th %’Elﬁ.l trac IIgjﬁul ar fungi:_ Pneunocystis carinii,
ctapRufilFady binderd, thespeesend insemotsae lemakoyrd the teachings of the
> AN intracell ul.ar.
preCU b RAGGH W0 AR NACHRAS (Fiblich PoAh: BRORE B Fienrsgac,
Figuges ﬁ@gﬁ_-Eianélelrle \28{, lfvst?bl‘imntriegk af iana&‘@ch g}’étftﬁ?? (Figures 2?A—C)
\LI_E-US.,. ds an.be utilize / iS aspec
and Qe icut rigfise PPt Fiserial AUS nd Tigwes 32 DivarAs is
illustiktédiheinbRRIRA GRS eﬁﬁh;%le CbfidH, Rura Y SAORAH CetUbd WSS in

r tissues. Exanples of cancer cefls are provided i
motelsyeismiuel as ErtGlopniafiyogenbholsuketla AGMIB Nking NS staining

mefBCLAR0 B S iSh B ges BART Ml Fibss SSEERD e, the
cel Thusi |dccordirlgo g &till Sirithier! gs}%?%tg ?i; gﬁ\ép%g?s;aég 818\%&/51%8%8%1?6 is

t.he,reversing .aggent. WO 200
Pm}i‘ge‘%&rmffﬁ?f’? H)g rlgﬁ%ﬁymgrﬁm gt 6ppablim of relersitkge pqury-pealignant or

li@eaf She@Bivpk I ' copi cal | am.ned for
e sggiggi ?fll c Q ﬁaﬁggg ,%h’stég eg%?ﬂoo rfpr gsg%ﬁbg,eam& 8?1287 Yy peent;
andcmbggg 4 niligdamigphepolypeo oif she belb shepdafiet! AEII@RAS to the present
teac?ﬁn g}z%l an or.r und%ﬁig, etc. Al though the present

i nent o e Aneastf patug tpversionnfphepetpe i§ idicative a§ke agent
capsigé bf revErsiigGpre-niR ' fIhbfd s it

desir ;gl g. Prefer a%’lhgl?t ({rﬁ%ﬂx%g?ﬁgyghgéﬁﬁ%ﬂﬁégggent

i nvAhsednheraingthe phrase "miajignaitt ailsgphkmdwrs as Eemicagudf refers to

i Lural bty of cells.to sinultaneously
uncglgfdgfgﬁ geclll g??lzfiegatlgp gbgﬁ.t gauses) Ecﬁqngaqx%{} gg tmgrg with the
capabilityefipuakioncal eeruifiitedap Rs aReRidsRe agent may be part of

a library, such as an expression library including a
pl disysed i*elz?fn e phease | 'pis-odiznant aefers @eBalahtrhaiometion Xhat

may2 bROIY AUGI SR codi ne of a plura i@ of
y<|?J‘o| ypept i degs)};s’ igcc?ﬁﬂﬁ @glt‘é’%f‘éﬁ?"ﬂmﬁnxkﬂi "141? g‘iesaf%"&%ﬁsé%g-a
pre-pmaligiemb tasiin).phenot ype (an agent), and (ii) at | east
on .
%s used herein the phrase "reversing a pre-malignant or malignant phenotype"
refers to at least partially reversing the proliferative and/or invasive characteristics of

the pre-malignant or malignant cell.



10

15

20

25

30

cis acting regulatory elenent for directing expression

of the pol ypeptides fromthe expression construct.
wa\Rdoeneeaté vel y, chemcal |ibraries avail abl e, POFIL2007/000281

exanpl e, fromchem cal 15 conpani es includi ng Merck

G axo, Novartis, and Bristol Meyers Squib can al so be

utilized for screening. Opt4ionally, libraries of

nat Wsalisego n i Fn r ' fungal , ...

DL ant. ana el the Wil MfeerR B (o 35hlektbes oHRPSppaiion
capable ek savigrsing oraartialporetsing ébe orlighan e re madignadtecellular
ph&ﬁgg5 y produci bl e by nmethods known in the art can

also be utilized by the present invention. 20 Wen

per fRxampley dfamoReealRa | whisk @ MenGhiliedCasC 8dntP QRIS AthE A8 the

that. is subjected to individual agents can be
PresgdaYenten taglides hut are st {imited do.| nuckiceadidss atgl fiodatickotides,
i b I L b.S be..ef.f ect
R aE] an! (o wBE HENEHEE (oAl FMRE RS S,
DI@’KﬁBEAmNtAOthﬂdSI peeide nptleicewidl amd polgneaddtide ahgldgs having

al,[denit whi ¢ %Ilovvsthe grovvth f just one or two
e ackions adior Dasssiryenyis 0% plsr shorgislowarliigagonmirirateins,
poBHORRIEY (£ GRPLAE, fa.%'. 1OvRHmnal &b 9%% %_?r@?ﬁ%ﬁﬁ% 38A-H),

screening using ro ot s, such as
carpghydrafes, Dpidsaandsismall mpleewls'c dpe, camdidhtesi tSmall hariedued" can

i f d. Once,identified, t
e LR, AL 1 g A oS 4BE s o
exitaetd, Uhigrotdle btk eandr the! BESVE phthéifc bRANRIBA lorpshothetallic

ol u&l eotide or a polynucleotide 30 expression
COISP?%@E avigg|melegier weightst afdessnbap rbpg @ daliongmeeferably

i sl Al Ldes, agent s,
88 .05 GRS s BEEIUA) L RO S s
200Fxa0pltd ©f ROAitbAD OTitDRORR luse 43 apsts' RESIIRNES MOGHE®Nt
.are furfuger nal zegm{ior t hej r . exact . mechani sm of
IVEeL e ﬁ’db@cﬁf‘axé% e t peltvring eomdiions, sysh gg fpackengle,
tenkteR@MONThGAH iR Oat TelPicO 0 u -
e o %damﬁf%é heeOp ‘%gé(‘éé;%% Pencendfib Bdwin media,
COIit éﬁfﬁ%ﬁsy gadigtinh expasoenGuclt as, bammecediplioshed rhdiation, X-

' h ffect of the ent jn, phar.macol ogi cal . .
rad%tgig}é} élgiotﬁ‘xe g)r ngtrlclzeo%rsﬁ)a?%cg aogg) 1er '&6 %{nga flﬂgire'a ther condition
suithbkefds asPanl 85 @BcaRdin@RS Mo preins inveltisn IRAMRs bR infection

drug vel oppent . Such agents can be applied for
by {ntagel b inyiding micrpereapiseg sech assthat ast linted s (i) detracellular
. et LA&..0] sor a I abet es and obesity. .
ba@fér%%' f o%&bﬁgﬂg}fzbvi ggjgeﬁ%lﬁ ?A{“ ona?foq}g%g’gf‘"inpt iZgW a6t tﬁ@¥er a
mopedyegetest daabelivgsibodfs, THDS inttabelldire S@1}: IPRYHRSIYSHs carinii,

qvides a conppound capabl e of distinguishing between
C“%E’%‘él fHAHE a&gmﬁéfﬁl’%l GagsHeatme o ryRIgcqse st uegane mans,  (iii)

intriéléd|fulh EFHrAsies:S L&l ila Ofp. t b : i
_ non- r.ralelg%nant cell ,z o? %}y’ Qg)v:ﬂﬁg 091:]:]\?1% g?rg%tsi aﬁetpes simplex
virys, Yerielocldleades virushBetmavirggnant and non-mal i gnant cel | .
h nglPsn{Bgtucre]x% be utilized by this aspect of the present invention include, cell-
lines, primary cultures, permanent cell culture, organotypic cultures or tissues.

Examples of cancer cells are provided in the Examples section which follows.

As mentioned hereinabove, reversion of phenotype is detected according to the
present teachings. For example, the cell will no longer stain red following exposure to

the reversing agent.
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of the present invention is further capabl e of

di sti ngui shing between a netabolically 15 inpaired
w@edo7/1emde a nmet abolically normal cell by produp€niL2007/000281

differential staining of the netabolically inpaired

cell and the netabolically normal cell, or by having

differential fluorescence iap the netabolically

| Mp&br gtk CordiRmhatiie JFeiRBRhAIC gﬁéﬂéty&%g% ¢ sidt€ the %ﬁ? are

.present invention further provides C I ons an
migropeopicalisramingd fonepestfimehandes, anch s tfitvocksyde, yhiysiglogical
hdnde r..a) ldentifying 20.an agent. whi ch
chdne ERTRA bbb st b oy PoyeaBF ol gl e

non-Agl j gnant cell. a .nmetaboljcally inpaired cel] or

. mouap B A {ent etion g, Ingheci B RRiarg WiLE Feele cel,
suchh® meth@l Bspotogtiiefen RoP HCRARBRANIE. PrERRUIR! e Mfthod o lthe

af fects the non-nmalignant phenotype of the cell; c)
Pregit dRYRRHPM & Wied dordhigh threvghpyt streendngrokagsntrusing a plurality of

1fsun Gl r r gene in a cell affects
° tshe %ﬂg}t&lﬁg?éuslesﬁsgﬁ E{% evagl{éﬁf)(;;fe%?%a'et ecting the 25

pr ebesich adhrge soaik itiyoagliput sbleertng AproachC®l lagha hayObédpart of

tabolfbc di sorder in a sanple; e) diagnosing a

ali E?ﬁ%’! stu]c As 8 emrgg i rﬁryaing jerigcq Pl%@f af expression constructs
eachQadlinisi (DR Wy HickRBAE enéo?lg% (%Fﬁte(ﬁ%ﬁgisl%}]igjeéﬁoq}g{epﬁé%sg\{vmm is

condi tion characterized
testgd dor aneabilifsidmreverselan abnommed iphendtyyy hegaitngnd $8) anesf one

: : [ o . di se.in.a subject, erein the
cis BofH" el Yprbul 33 gt iRk o6 PRt trom the
expeesdidintdonstrud® characterized by the presence of at | east
one malignant cel]; g) nonitoring and/or regulating a
1

t hefHpsRafiey-mehemispl dibsurisseavailahie rigoi exgmpleer fipy themizal

LG dingl i ti.an.orn disease .
co S A fding MBEECIRE, RolRl' b i1 efFE Suisen also be
utilped bt @maﬁngm¢tm371 BB of ﬁlﬂtlﬁ’@' doﬁfp@ﬁhds]g & Uiel form of
i N-ViVvo | ing for. detecting the presence of at |east
bacigiial ri‘ilf‘gaéﬁ%?‘f Shdeyimaf, exfracis, j"du¢h areyavaahle iffopr.fgr grample,
ParfD&brathéCor MEsie i ' -
AT orentat on (%%%%?f:@g%%bg’?ﬁ B, Inethqds kpown fn the
art ¢an glgpebs ytflized §y dlre prgeamt inveniidn. hi st opr ot ect s agai nst
or /1issue .da e. The net.hods of. the present )

o aeh SR RS TR sorlp RairBeAhe S PPBHREE 6 fsubjected
to ifeidual @pertté gin GYtdRMiparthiRUmIBEP S Gk NG & il iRAlif&Adn of
reliable tools for drug discovery, target validation,
abngyma], gasuOtyngr tryerseher dPis Ml ber elfkptedarhy abliguotng rihe ofell

{5 . in,.the term . .
popf LB 3o P RS DO ARRICHRID g & \Er SfiWen pmsip which
allodlisfthegientth af msthaicwrewo tchmeppanoélype of two cell

poE[‘Lél tions, for exanple between the 10 phenotype of
a nal ﬁ‘@nsci?ﬁ of eicrecng Rempntth qrgesdursy can dsnfokemiegn aough
autdifatk i [ ’ AhEMWisi
b e R RGBS RCAP R LR o PR B Rvision
miciqspepe;, €dllemids antothaedmiabsebpe ald prefepretnl cel | . As used
herein,.the.term "diff? quo,rﬁscence" refers

, tial
o ¢ if5MOide nBenta crRAbE 46 silsastpebelly devortes Ascbnoreal
cel AP PRnGBRHe Qe F80vEad.! ITRRPM AL IsAPolydRlcofdBPA FoBREMES e

the phenotype of
expression product, cells are isolated and propagated and are used for isolating the

polynucleotides agents, by, for example, PCR amplification, as discussed above.
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15 a malignant cell to the phenotype of a
non-mal i gnant cell or the phenotype of a diseased

woeg3ne21ds heal thy cell, for exanpl e the phenotREELID0700281
nmetabolically inmpaired cell and a netabolically
normal cell. In one enbodi nent, the conposition

conprising the conpound of fshe present invention is a

Pl amhe 94tEAGE aochR ADALRRE 2£IPRA ' giqglq NPl

is a crude .fieplant extract: .Aﬂﬁﬂ%Fﬁégﬁgﬁﬁo |§%H#%Enon
and pdjugtetrfuSiptinmh effectauging vdried bidchamicak amdcdll-bibtogy methods.

EvBRIMNE ks RRAE Mot o nf PR ATt o orBaRL ke compound
carebd actionpilished byeteplimiiheicFfebi 6lusie E%&ﬁthil $Barnlalol8ical models of

anot her enpodi nent, the conpound is a synthelic
var $PASES. \kacals th@aﬁffggt digepsh pElgresgiop\pr opssat.agonstitute leads for

drpelvEBbmeint hesi s. I n anot her enbodi ment, the conpound
is‘%ha?acterized by an 25 NVWR spectra as detailed in

Fig -4 n er. enbodi nent . the.conpound is

flu g P@g %éé gl% S CAéPnﬂeaaﬁ) %p g% ?Or d Fﬁ?gg?lﬂé)ﬁan? W@%&?ﬁﬂ% ﬁglteé Upl as
carfcbrmidaneabaie: ditordd sidhlas, Upbeteexdd diRkitpn at 375 nm In

anot her enbodi nent, the conmpound inhibits the

st aiThé AgloWin@ proRided Baditioffl| des@ptidn B e PabseBNRAhiR! | -

In one enbodi ment, the agent is _a physical agent.” In

anot hBY, etiodpetant, inventi@o prpwidesi sa a compoiindl capehble. of

e en di th nt is bi ol ogi cal .
dict R be SRR i arlf AR HopkRafehie®; 3L B erodpging
diffarettiedr seiiogi ofrthe idaHg@@eind SoA-mdlighait SeIPPOLSHPOMaving
di %ene.. hn anot her %ggdi,rrent , the agent is an oncogene.

iicrentizh, Jrovgsceans gy thvanalicnant aagarn-malignant cshpiThstqosrpound
of Me | i i i ;
of e R oRas Nirthc? PO iZBiing tetwoen a mejabolically
impggkedtcell andje mestatwlicalippnorsngh pele by prodyeimg differantial staining of the

ne. I n addition, in one enbadi nent, t resent .
me?aﬁ\gllg%ﬁliyo ARG &8@ 2\“‘1194‘?1 olale"rala?lmﬁaeﬂ?ﬁ‘?a}i ﬁ‘gﬁ agr %y having
diffeeonpiab ifubRRccRBTIh the NHeBbSIRANY URtpak8d 2B €arf the metabolically

inhibiting the 5 staining of a cell, the method
noigipeslsi Be t Present eipyensionoiethell myowidsangirepesitipns sindg kits

14 , t { N 1e sanpl e wi the, ...

cofil88he FREFL PRI, M Wl Byl gy
an bpenti witichiaffeons thé phteotmperof af malighage béll, by nbhenaligRaScedl, a

&ﬁnﬁtion of Hre conceniration of the conposition;
metaharieably impatred 3l ofq prfabelisals aprmaeelly by dsfrsmining whether the

[ . tho i i hg step of.

TR TR S R T S S
phenstyge of theccelecdatgrniiniog vaetharglteringrise exyaesditee or function of

o RO SP TR i sSSP Bkt

prebeR8 of 20m8ligRint clD aRd/bLalcell YAGing!d ARlabolit IRMRIeE Li{%ta%aﬁlple;
chip, array, plate, mcroplate, capillary, or the

¢) diagnesingrrceandifismaretiscase & @ enpiecatwiheeeiartiie ttondition or disease
is o HleldbBliE Wisdr3ePS Pcbn irt]%ndc%%lrarc%rjized by the presence of at least one

malignant cell; f) monitoring the progression of a condition or disease in a subject,

=

wherein the condition or disease is a metabolic disorder or a condition
characterized by the presence of at least one malignant cell; g) monitoring and/or
regulating a therapy regimen for a subject undergoing therapy for a metabolic

disorder or a condition or disease characterized by the presence of at least one
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15 effect, such as staining the cell, inhibiting the

staining of a cell with a dye, conversion of a
woredorgeeamé phenotype to a non-mal i gnant phenot REEIL2007/000281

conversion of a non- malignant phenotype to a

mal i gnant phenotype, and the |ike. Methods for

contacting the sanples wtjf the conpounds,

RS 87l AR S B ROLL0 L R
cell e & yyubjeof; E)sdeamf}nngt ac abertowhzh?2 thduods nbiyenilabi Gem cell
dtgi Q g z%re al sp st rd and a%e known to those -

itfGeentiatian {mprioniy and aduli e sals b Mildeptifyiag agsaggnt which
hlsﬁﬁ:ﬁ'&b&s ab®inSf SroafliREGHARALED! ThE WALON GF fh% present invention

obt ai ning, procuring, or supplying a sa
maypbeiadentedoto ahd p@cﬁoprusda usiing smbgrecfor riggh &utpun,l thas qabviding

o one or enbodi nent
ot P 8 R R 15, B oo vl Ghsioh 1 senogs, drug
thefd}@f Ih@ﬁfﬁnn@e&rﬁpﬁlbﬂlﬂ)rmg&ﬁdh&@% p6ERid, refers to the
act of detectin percei ving, uncoverlng exposi ng,

vi séalysed hgrean, thaderm f'giffegeniiad stainingh eefees ton a staanbibh can
dlfﬁe&ﬁfeel%ét%%rf ﬁe}?\%ﬁdtﬂ%ﬁe%w&ﬁs% ul 18}13 r%‘g’r r}s’i%tggoh] E%tween the

phenekypecafrpr msiigigint icsB ue, the eptlenbiype, osze|rﬂon-rﬁalig&1uﬁtecelﬁ or the

mary .cel | cul ture, ising fraomor derived froman -
Phgl}oé O3 ipeassd ﬁ?rae%%@'éhx deofon sxapRlei Wenphamotyas! ef a

mefd%h&ﬁiyl inafbdo8Pand's ntEAR1iBANE Jtmal Qéglo IA delec'i ﬂé’l%li'n the term

..refers to any substance that I'nparts
‘digfeggditpl cHhotesenge” w@fitnyato, aplfhlnte;scemceotwlachvlm, diffiekentiate

usef ul . for to i cal 0
berf el OF] e BRoP BB RS orgiapnls sk 88 FRghenorype of
mgigpahis eelt hemhe Hhén MY 04
e oooezg % whi ch havél% éﬁé?%ffﬁ fbe phenotype of a

diseasrgaprsvea bealihytoplls fr exarepls ihpplaosipe |0iﬁpllmt%bthnl¢y tohjenired
celpe{lﬁsﬁ%tabﬁl = ngg,n rc%lld' scl osed herein, although other
e

dyes not here scribed may be useful as well for

t h| b puepaskodifieus, thel tdmpsitiéh eodgsBiigthoBobotiR® of the
whi ch mani fest cal or

preB EE ok A o B oR 4ot GEBoqENeL ke SopRgytisads fgrude
plaﬁlee)&ﬂat‘t! 5 SRRk tefodish i AHE t?orﬂ')‘@sltlrbiﬁs AfpuRRRYE BRIt &l .

lters, illum nations, con rati o or “neans
det bt@m(rther ehyleslimpite hheaccenpomdsoﬂjhe pr@sedu inwention is extracted

T T SN IR ID I .

embcmiﬁlehﬂ & cdBpAngd i8 @@@tﬁ&ﬁafcombbﬁncﬂmlbﬁ g &Céﬁtﬁésmd by
ye. | n anaot her embodi ment, the dye is"a basic

tOt?t! e partial syméhenisr IneamoBr amhediment t@liy@nm)uad is characterized by an

N GG RO ERANRe1s 48 5 AP s bByBRSL 16y
ﬂu@ﬁéﬁ:@ﬁlﬂ MR MnotHel &nﬁb(ﬁuhént@ﬂié canpiundt s BluoRBceRes Gk @30 nm

.a basic 7CH?/e, a triam not ri_phenyl met hane
uP‘H’e?}FQ}‘@tUIO\‘?eata?’ a%b laeanofhari qrabodimegh ghp comnemodiinbibits the

staihltg A IFpnEEUBA ot nandeir € A Eosin Yell ow

In one embodiment, the agent is a physical agent. In another embodiment, the
agent is a chemical agent. In another embodiment, the agent is a biological agent. In
another embodiment, the agent is a gene. In another embodiment, the agent is a
tumor suppressor gene. In another embodiment, the agent is an oncogene. In

another embodiment, the agent is any combination of a physical agent, a
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15 Phl oxi ne, Light G een, New Fuchsin, Dahlia, Basic

Fuchsin, Methyl Violet, Gentian Violet, Methyl Violet
w®Ro7mMe¢ al Vi ol et, Pararosanilin, Rosanilin, PAED20072000281

I, Isorubin, Fuchsin NB, FIAT-764, Spiller's Purple,

Bismark Brown R, Bismark Brown Y, Bismark Brown

Eosi ne Conj ugate, Bi smark Bsown Phl oxi ne Conugat e
chBARAN enBr : c at i t hereof. 20 In

one erf%)ogordl nﬁ\d@or%fgh%[ d%rél'}{}f’sg rg’dtada{e}norAS URRIEHOR S Fn OF an
Onﬂnﬁnﬁern1 red" refers not only to the color red but

aclldlﬁo r.el at ed s:aades nd hues, such as vjolet,

p| k™ 87CTHOR ol emhodipent, the present ignentign prayides a mathod for
idenni€yia dﬂoi’fﬁilismdrh%o is ! -

ng%dgﬁgnt the dye ?gﬁaggfgeﬁngb xuiEQ%ﬁg epggﬁﬁngthe
sta;tq%g plet A5k ghe msthodommpstsingsthe steponf ybiminge samplercompnsmg

shades nd h

R o o, it kht*’%aﬁlgie%ﬁ@} R RDosfio0 of o icae O ave,
and deteem[g)dlermhibnmin efgfa&lﬁﬁg @f ehd Sell by gk d{= 3@& fAX&ion Hthe

conce ntraf gn of the dye wi|l be determ ned
CORERNTaLoR, of yihe coupasiionh dhereby identifying thes sgmpgsition. In one
embodifid, t hat ..enabl es.

oot et RRARE ARty ket o BEERL MR b Siioe 1o
Obtglyléheg@np@nény of the detection nethods as descri bed

her e. epbodi t he conposition conprising

t hegcls: gaﬁ%% h r8‘é‘pa8‘?‘gafg$1 imanpihat e eorapaiing; fempowition dye
or aght affectimgnd a&ll pBlot 1o

E@n 7102146 PCT/ | o cl)sooz8?ﬁ&?gﬁgooﬁp%%g?le%pn@%eﬁ%aﬁ
Onec 8 ajegfub e@)ﬂpﬁlgétssuq Wlmm@r awaph pliteremicropldte, Caplllal‘y, or
theqmglﬁ%téfﬁcgfﬁa{e ataa Péﬁ[l et Jgg%g%cﬂp LSt éaCtt ’coI ger%qg thg desued

effqchisinth 44 stginingahs t:cﬂl rimmgmg tlee ®&ihingiof a@ellvAgt £dyd (B sion
not her enbodi nment, the plant is Ficus

of % ‘E@'ﬁ‘%"@ﬁp PRRNQIERE 4Gt RER-TelssatnBimnotypRe conYsEomfi 8 mon-
malsRhhSldn6type 49 ARRM M rand @%@Eypg ee[nﬂetf\{;%?ﬂé nﬁ%fﬁods Ig%r contacting

conpound i'S characteriz Spec

the gamales evithi memogmpwgdm&oﬁ@osﬂtmnardyéh er agﬂb@ die"Bildwn td1€hose
| n . anot h r enbodi nent, the

SO b ST b A S o o
run ememttaabn afetidds %?@al%taﬁdhr@ﬂﬁ fe 'kn@%? o4l {H&EM %ﬂ&h%h? art.

ound has a nol ecular fornula
add g A “ohtadpiagansodieddiercing tefersrinesitangeatdntio providing,

t
oGS S5, SATIAINE) Py P AL DO L e
a binkigiaghsemiple cortained theatingd DAk of tldre of Bﬁbﬂ@ﬁﬁb%% of the staining

S|n the steps of obtaining a sanple conprising
metﬁ%(pgt[t{h %‘Hén\‘?élltlpn aliquoting at least a first

e

uncovering, exposing, visualizing or identifying a cell.

The term “sample™ as referred to herein encompasses, but is not limited to, a
biological sample, for example any tissue, cell-comprising tissue, cell line, cell
culture, a primary cell culture, arising from or derived from an organism and
processes to form a specimen suitable for cell staining.

As used herein, the term “dye” refers to any substance that imparts color to a
biological tissue, animal, plant, or otherwise, and which is useful for cytological or

histological visualization of tissue, cells, or the parts that comprise them. The dyes
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15 contacting the first faction and the second

fraction with a conpound capabl e of distinguishing
whedoreeni4@ mal i gnant cell and a non-nmal i gnant PEI/IL20§7/000281

producing differential staining of the malignant cell

and the non-malignant cell as described hereinabove,

contacting the first fractign and the second fraction

' t Lr angd..a.second dye,...detectin
wifh Bt Bindito b o mup e i 631 U PP ol i e
pré&enidinderithva @e distldsety Boreie bitledugh dilidtelyss abtTharinUesdri®d may

dye an the second

seclouqdfr tion.wth the_first d .
be 5e a‘ﬁdwg]i riée%u?l?lﬁ Punnses T sgobgh thee description ofthe ggesent

in@Rfof PEVIRGUYs \&flﬁcﬂ‘i%iaﬂ??st toer ﬁp%ei\gsqﬂgir%en&' B Spectrum, it
i i gnant

agent “which affects a nalignant or non-
mgyheasdy \pgesnvisiongd dhite threngho thiemeset of dppeopriaten fitterss illuminations,

apted for identi.fyin conpi nation. of agents i ch,
coffiffh meyhat deibedih, uenihicl i Evistne 1 §iect obiertation
mN PRIt Y@Riivaldht GO &the GBIeMBIs, décBéd hB@W B& fnplementing the
mal i gnant phenotype stains substantially with one

Prefo’t INKHEon- cel | havi ng a non- mal i gnant phenot ype

st ai ant i it . wWhi ch..i s
G 8 3ne SHBSHARNL 3hd Yyd'ls %y%@gg?%g%?i’%ﬁfélFreF‘ﬁf%°d‘Fﬁ8t’ the dye
is taebasit sdyai s sndilsdraambadilneht, Mbandyd hata themetiph&iybhéthane
d w th one arﬁi cul %r dye 30 to a |arger extent  than
YAV ﬁa gﬁlctt Fry Fabdigent.gthe. dye isna dnt dlerspive. alnc appther
entb@Yinktht,a thd Ry IRARMy p&ﬁﬂlﬂhﬁ(ﬁﬁﬁb ab NS, FHESHAN! ilakals:'{c dye, a
d dye. | enbo

WwWthatre . I nanot her iment, a cél avin
trigmimotriphanylmethane gérérativy peliszpalerisatiigbst antial ly with a

dye. 007/102146 .PCT/ 1 L2007/000281 48 I
o thar BshsdoaHeIs BeSBP IS HEURREYAR Rl GrtintA, Bosin Yellow,
PhREEROT YRR Gredd, New SHORIAMdnRh! Badt FhcRDE MYRy!l ®MetdGentian

cel |l havi ng. a non-mal i gnant phenot ype sfal ns
Vigleet,  Meip | Hidlst bst Erysial Sboket, dParardsaniliex Ansheling Mdagenta I,

. i. ' t..phenot . Stainhs .
b SRS A SRR MAE it oy Bt Brown
Y, Bismatkl BgvanEofifie 0ohpigetes Bainik BroWiSHhléo1he Tonu@itY, Phoenix
wth the sane dye. In addition, in another enbodi nent,

aye
Browa A e awheombipdinn therepk ovi des a nethod for
i dert LEVi t ' { enot «Qf -2
B e L
notontpte dienpldrired butegsswaf toofelatédshagescarsidiviel Suchcable iphgk or

. e than one cell, aliquoting at | east a first .
PirfiSge PRENE QRQPUPISE: B dPAEeNey 36 0 eoriskmeHe thsaragl dye is New
Fusignit.acting the second fraction with the agent,

contacting the first fraction and the second fraction
wi t b ane esspodingnt; dipatlyeisof gredi dye. puinsidi hegeibathedem Sgreen”

R b3 B E S o
grad@Ndamd £:88RNm&eld, olidetaatlineg, fhéne éhbSliaREENRE Rbed B is

first fraction and the second fraction, and conpari ng
LigliGresn flygor escence of the first fraction and the

sec g C(f)rﬁcaeﬁ r‘iit?or}f ofI tﬂee E;‘?eb%iﬂ gg Hétiarfn){iing ertnlroli(fricgﬁ}(le g:gsed on the need
of the assay. A suitable concentration of a dye is one that enables the detection of the
staining of the cell with the dye, using any of the detection methods as described

herein.
In one embodiment, the composition comprising the compound capable of

inhibiting the staining of a cell is a plant extract. In another embodiment, the
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affecting a malignant or non-nmalignant phenotype. In
one enbodi nent, the nethod is repeated using

waledo7a0mmé concentrations of the agent. |n onePCT/IL2007/000281
enbodi nent, the fluorescent conpound is the synthetic
conmpound or the conpound extracted from a plant,
characterized by an NVR spegtra as detailed in Figures

$#ion0k aeiids f HA404, as .
Cog{ggcr ’bed her ei %é%gvéem]aﬁcﬁ Lﬂé%'g? {11%? %}Hgﬁgg%?rf%ﬁ}e, C%%OS?’“OH 1s
2 pwHisdurlantessitrast. i aoothscembediakny 36 compad Wich iati@Ble of

oAb 0. | mbodi _th hod i d
it e i o R RO OB & Plsgl de SnoFcembadiment, the
plant i Fignablastica. dn Y0 aiSht S BABb AR, MR RG ig gssygthetic

anot her_ enbodi ment, the present invention provi
comppER]-shappnothergmbodiment ithe sgmpeuhdis Cleracidened byiandN MR

h g t 5 hhe not ype . of. a )
P allR) I, PRLS AL BRO0 BfuBiefion iy srymprand is
ﬂuo,@ts¢e|nt.t heamghédroenbadipents Ir?i@ cbﬂﬁpourﬁ% B qfuo?é.%ﬁ{cl@i AU nm

sanpl.e..conprisin re than one, aliquoting at |east a
i PRERASR 2E £ 3tk fa another GboreiRot B compmadbas ampdlesular
forfid @atj;Ag0f.he second fraction with the agent,

contacting the first fraction and the second fraction

wi t B ;adddpound 80 capbdidiment, dhes tpraguit shivegtibet pe/ides a

: ical ly i ired.cell d the, t abol |
xRS 5 kel LG Eel el D g TELabeLl cally
of avmiakipetnit 68k hyn-malpakt @su,aﬁéinfehz%d%hﬁﬁeﬂgg ?]ﬁéeété(})ssgbg{é)%ining a

cell |, contacting the first fract i on-an
Samplg QOISR moge themene sal, dijquotiigt atckenston fhst Kaction agl a

AN ' i.th WO 2007/ 102146. )
seoBed FERSBb TR OBRST 08 byl ARfetl T ionv e avtamgent
congeictinp ethe eftrsin ackioa cridothevietbnd MiRcAME withhd @RIPORRE NEpdtIE of
of the first fraction and said second

dis R b8 Blatd ( . .
nevhing, YRR chynelpaart £sll 9gdt h aoagestignanif pelk thiyngrodheing
diffeRatisl ¥pRi i el dd HIRRLLE &8l the .

1 net abol i Cg%’ of Eger Hrr%lhg%lcﬁﬁ %MI ﬂr}f ggﬁ)gtrﬁ%l}g%gnnfogeg[ ﬁ%ﬁ??mbed
her¢ipgbqyeeentacting be firss iraotiow ok sheascoetichfrdetf@r with at least a first

' LEvi nt ich aff th h t f
Ay SR bt S e e i oTahS ustdbbrion ity drofirmtye
andctab kecontl dyeridieing ﬂféﬂa‘t&iﬁﬂnﬁ%f ttﬁ@seé&ﬁﬂ?a&ifo %{}g‘{l@ G Be and

sanpl e . conprising nore than one cell, aliquoting a
the sgeand dys.; a1k comparinigo theastefinings of dhwd firdtr futionnard dra sdeend

I n j t second f.racti.on with the agent,
P o B A P! O, SEERT SRR 4 Bt 95
maligrent | plensiypie. alic amoehord eg@dpaithéntOfthdl Slettduiis hidi9ted for

dedgiveen th .matabglﬁécal I‘)l/, inPai red cell and the
1CCRHEY g0t PREPINgtinR phagentsewhich pifeei mpligndnf ¢ movt-malignant cell

pheﬁ(l,tylgé‘escence in the netabolically inpaired cell and
the nmetabolically normal cell, detecting the

f 1 Jor @scewubodimeite 4i call haviagi an nalibnbhe pHER6 stains
[ i on, ., and f.l uorescence of the first

f.rac onparjng th
Sub%t?@@ﬁl?'ow_iﬂén?fwt a}ée, s@@loﬁoceg%ﬁﬂ‘%tq Ben-majjepatisyphenotype  stains
substatRially With'd séddfd 39ENWhigh ARG o RIS HREAS Lsdd Corein,

the term “stains substantially” means that the cell stains with one particular dye
to a larger extent than staining with the other dye. In one embodiment, a cell having a
malignant phenotype stains substantially with a red dye. In another embodiment,

a cell having a non-malignant phenotype stains substantially with a green dye.
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nmetabolically inpaired cell or the netabolically

normal cell. In addition, in another enbodi nent, the
wW@e@3aoi4é nventi on provides a cytohi stol ogi caPCT/IL2007/000281

stai ning nmethod for determ ning whether the expression

of an oncogene in a non-nmalignant cell affects the

non- mal i gnant phenot ype of 4ghe 20 cell, the nethod

comini snotlert RehbodfRENtOf aj, i conprising, .

gor e.than. one non- maf iag%gﬂt hgsgpg’ éa‘ﬁ?ﬁ%‘i‘ﬁ?ﬁt n%r%’t&[}fpgag?ms
sugstpptially yithcencodyarrndaa seld dadinr acbhanaligrant phbgotype stains

: ' nLoncogene i n e second_ fraction,
Oy P R SRS PSRRI it e ik Bt ana ebrsivpe
stanist substantiably ovitlel onehed) lagd @fcell ihatind qtﬁo%t&ha@gnai%@%%%{}ﬁ@ stains
lesmaltllgnvaﬁ% Cﬁltl and a non-nmalignant cell by producrrng

A PErEnt V4 l%"t%i‘l“%ﬁ@i’@- 25 of the malignant cell and the

NoN{kradd; ' rei.nabave, .

cont act ilﬁgﬁm%lha(er:}%]{‘ﬂie]rr gltsh bg ‘?iac J|t’ Eﬁg g%gelﬁﬁgv%@% REPYifesa msthod
foryidentifning ensageat flrish affeetsathe phereEPB dofdy EmaliglRhe Ghil Ngon-

taLplng of the first fraction with the first dye
maté%ga‘?thgeg%cg%% W@{Odi Somgeset ity sieRs ofaphiaimjnsf at branple
comedeing thoRCtHa@ond &1, tNRubIiAS tat G t‘?xnﬁirs# ?x%cfi&? g 4 sgeond

d%e’ ﬁ%nd conparing the staining of the Tirs racti
fragiien  figms dew rrantnlec cootactingethebye@Mdd étaetion Nivitl the agent,

t . [en, of th ncogene in the
co e A, PADL5R S8 Lo R RRSEAHEn sipund cpabl o
dispihguishipge befivethea ahlignaht calldirdd AN noh MARRAREEI] aving
d‘ﬁf%nb(t]d]lé?@]gt’ the present invention provides a mettﬂfog
Hegitg FSERING ihhEien Blaligrant e3ndr semimatigodnt acellpnictgéing the
flubrBs RO f MRk | 20071/ 46 PCT/1.L.2007{ 000281
“50 cel | affectﬂgk%tnfﬁ%c\éﬁgn-Ql?rdaltﬁ%ﬁ%%%dp%ﬁéﬂlp%n fcopparing the
flugsescengered thefirs @rac’dmparidsﬂlﬁ gedohe fobe@s thelﬁébsoﬂﬂ%ﬁ'iﬂyidlglqh@ agent
risin re than one non-nmalignant cell,
att AR SRR O sl bhgho T benc BHE STROAMRBB G method
is fepédiéd ABink" Giffeldie : [ aR_oncogene.. in
t he secor?g fr aecti oc%?&yéﬁglgl?t( ngﬁ‘f’q ﬁg&}ti ?%tonﬁgg{;?ddweﬁ%&he
flugressentccopmound ix thecrynilietic anfpoundpathe compabhe egfiacted from

st i nouishing b I 1. and
BRI B VGG 8, Lo e Lo &
mofecular eseenas idf tOSHIRS,] gﬂéngesﬁzﬁl{geﬁquegabé&)%m g]r(l: Zlﬁlabther

defecting the fluorescence o irs ractio
empqgimgnt dhei compewndoamitaftioccupare atgh3 0t e dpouaxeRELAHEEt 375

it ko iR of pihod Frusion dsniiffbs ariosynetarmor

agetitsewiioh affeti graigneel dr Atdealasohif créﬁrbheégty?@.l i gnant
phﬁnoty e of the cell. As used herein,” the'term
" orfB ST empadimpnt; dhe) preseitr iovemigenptoyiddsthcpohistological
tainih ompt i:pgs e, has jts .c nl nder st ood
iR e A T S
metatmlicallyaingsinet] tohll v AdictstRVCAIBPRGR Hal cdI 1R\8GHH nghﬁgghg the

st th(af nc:oalene ropotes the conversion of the non-
“Piidl i"g’ﬁ%{ﬂ ECRFIMPES CorRRIITing maradhan apg.i adiqanting lat basy pdirst

fractifn 80P k8ERIMRRAMRERSm thd Sample, contacting the second fraction with
the agent, contacting the first fraction and the second fraction with a compound
capable of distinguishing between the metabolically impaired cell and the
metabolically normal cell by producing differential staining of the metabolically
impaired and the metabolically normal cell, contacting the first fraction and the

second fraction with at least one dye, detecting the staining of the first fraction with
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oncogene is expressed by in the cell by chemcally,

biologically, virally or bacterially transfecting the
wopmogends i nto the cell. In addition, in anot hBCT/IL2007/000281

enbodi nent, the present invention provides a

cyt ohi st ol ogi cal staining nmethod for determ ning

whet her altering the expression or 20 function of

the dgm;) deteclmg" 6 SRInifE BLtHeNecorelStdctidh fvﬁﬁlt the Hgg a‘ﬁﬁ%@&tpxﬁgg the

cell, the nethod conprising the st

stagﬁ?% PE ﬂ?‘?gﬁ?ft Laptions and seidisesong frantont ﬂambgrndenttfyidg, the agent
affedtinguRé bﬁ&o?}{]r)]etoﬁ"ﬂ% mét f)ehc%h?f Eéﬁ%ﬁegoc% l?eg gglpc(g”y gprmal

fraction fro e sanp
celf.uncti on of a tumor suppressor gene in the second

frafglon contagctin 9 the first fraction and the
secohd™ Mg Fighe ‘&F‘Fﬂ > atheo MERSERd iRvepHen eprovides a method for
idegltiBing @b Sdnt %dhﬁfﬁé‘%%rih@pﬁ@{ohﬁﬁ%@g n?%.%ol@?ﬁiy fm%?%efiﬁeﬂ gra

ob mal i gnant cel |l by produ eren
meggbolisallyaprmmeael, e meﬁwd CtOImprrwrg thelstepsarflobeaihingassample

. . f f
o8Bk dce, BRh RO S PERE &l 1 eeniTal Pen s agvand

fracticmefoam dhedseenplel eba@EROMHE faeco‘ﬁﬁzﬂ Rliswwah b
h the fi ri? dye and the Seco@ngg gﬁ c%ﬁtactmg the

f
firs ré%&i‘l?‘i? %& ‘h% sgeidnfragfias Withea sempaend cambleo nf vistingtibleing
t d
8 Rty ) g BRTBE A o 1
havipg c diffsmentiah eﬂmhyscdmtee rimi tiengnathigslically adniRfidedd cti€and the
efEBE GBS oL psiboletectine tndhorsenes of He Guf Fiactin and the
sec3fd Tfabfdd 4o d ebipakidB Ai{é AHOREbncOds iR r‘]fﬁgtdfréét%ﬂ ang Q%e second

anot her enbodi ment, 'the present I nvention provi
fraghiopnothereby deentifiringi niewrngehier afiédtang net hpheas eSS‘dfonhe

t
me@bp it irffhifla B TS e tRioREs Porticretbt hoa
confor |add1ngnt e asileRs edboiiieat iy p?eséﬁ"mx%nﬁf)ﬂp}'t;ﬂoﬁdég a

allquotlng at least a 5 f

[
CY“FHRSCIB é"f?émﬁg g@@@ﬂ@l for a‘éﬁt‘i’rﬁhnlflg ovhether genpketession of an
onc@ké&r '11{‘9 B&@nﬁiﬁ%ﬁ%@k&p aPfects! llo-pn ﬁgn%lgnblléeaot% pf, ghe

ﬁ)pr essor geneint second " frac
cell jthe metlfadacimmisiren thet sepsseoabianing &cﬁm@le \WbinPrising more than

one n%ﬂpra%igg%ﬁgﬁgqﬁfl E Oftlgg:?z&paﬁigqltj Iﬁgs‘qh ng%gtlgrgqtar\pld\e gyeqq)amfmguon from
the dahbRY, @Rpiedbink! dﬁOB RESn ithe ts@ﬁo nﬁhétgcﬂlareton@dn gi&g the first

non-mal i gnant cell, detecting uoreécence
fractionsend fhe tseerndl Gragtidn twish %cconqboﬁndmtapﬁ)lbie éNdistinguishing

bet&ﬁ%@&ﬁ%aér?%g@ %esgfe{g? e Of'if@hg? ];.lﬁ!)r?;i %Ilgr\ﬁ&%ek%}gla?gtglnlng
of tled melignagt t:élBarﬁMhé Ql%ﬁln%ﬂlg@lﬁnt rfeH NS QRibed hE%?ﬂaBU\';@ contfactlng

h ?ﬁ‘g ressor ene in the cell affects the enot yp
the agtipn and thesseqondd fiestion with at deast atﬁnstuiyesamipa sapad dye,

deteB8RE the'@ % IRy naeret0 010g |0 L he 3Lt
&IKI‘E’.‘E a g%ﬁ1 ie %@e ex pﬁ%cst nowlﬂzs}ﬁ}ge ﬁ‘f#ﬁ% 8ﬁb? |56('r?nd1‘g’e is
detecung dhatsedninigt §f thengecond FTRICESH OKitRGhé ‘ﬂrﬁﬁ/ d¥é 4n& Qﬁ second
d enbodi nent fhe cell is a malignant cel n anot

Yo m%@g the staining of the first fraction and the second fractlon thereby
determining whether the expression of the oncogene in the non-malignant cell affects
the non-malignant phenotype of the cell.

In addition, in another embodiment, the present invention provides a

method for determining whether the expression of an oncogene in a non-malignant
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altering the expression or nodifying the aberrant or
abnormal function of the tunor suppressor gene
w@owpnixes enhanci ng the expression/function oPCT/I2007/000281
tunor suppressor gene in the malignant cell. In
anot her enbodi ment, enhancing the 20 expression of the
tunor suppressor gene conpriggses chem cally,
[ [ ' i -1 h
colt o (oot mal bh Bt PRy A e PP BT ELELRE el eps
of exbltad dingem sampleocorapiising gndrkehfini oot inon-malighwmt calipaliquoting

uppresser gene conprises chemcaglly, _biologically,
at Jiapte 5% Bpoticandia ShvT EaRgon i e Hivmlto FRRIPSSE R fiseonc
in €fe $e¢0RY FHUABH CETRECtingQRE firft ftARioRlnd: tht Re @R HE¢tion with a
enbodi nment enhanC|n§@;he expression or nornmali zing

coppauizh canzhle plofisanguithing betweern appaliseni ceflemsl pmononaignant

I §4 | i gpna . Q cell havi

S LA L R S R R e R DT
deteetig therfhfopsssence @f ahd iR frh@iontdndithd Secahd §hE®In, and comparing

unusual , devi ant_, ifrre,gul ar or atypical. In one o
the: fHOseRRE Of e figxt| fractign gnd dhe segond eastiop.cibpreby fetermining

. . _ . ; :

VIRSRIEE cyBEORh U oL 1P XS Y R
madighaniphagptppe offtbe telhor suppressor gene in the

non-ymal i gnant. cel |, | n, anot het, e di nent, functional,

oi | echird reinn n By oBEREESs bredime nRiREiaRgeaklgvith a

“tERGM _o‘iﬁdifhg@f%]ehe,ehm% EGthm@ARMndeRétbod thAnfif in MBYENYe. is
a mal i gnant phenotype. WD 2007/ 102146

.

a gopy Mho3e @XP eS8 Torsates il timpode velopmagrdt her

enbedi nen esent invention proyides a .

cyt o Rt AR PRE nch BHEL R} Yt EBR Rrign o the mon
mahigaaaret tofa sellbhvighanhalig@hht pliendtyps aPamihdrentbviAed, the

conprising the steps of obtaining a sanple conprising,
ongREenf KPRl el the eehby chomigallhdiddagstlly, wirehy ar bacterially
traRIBRAMNH: 6ARARLEINYS trdicsii | ngui shing 5 between a

mal I gnant cell and a non-malignant cell by producing

di f ferasiditiai, st ahothey endfodithentprghé giresent davéntbord prdvédes a

npn: nal.i gnant. cel | . as_.descri bed herei nabove, )
oy RBioldsirH GRiping usthpd fop derinining diether ATPLRE thpecprpsion or
furk @68 ditdr sapstestol @6hd RO aldefl affdcdl MeNSheBbiybBFSAIRER, the
with the first and second dye, thereby detécting the
methed ep@priste thensepygnbabtaiehg 4 sample eampiisng Dorerthan one

dgdj t.i in nbaodi ment . .the.present invention.
oelf gl of e A HasROR B0 A5 Riapa nd BEENbe SERRLE: afeting
themertprgssdon o duhctich af Saf@AG, suppeesdBi Bosk i€ HPsb&InAfThbEon;
steps of aqbtaining a sanple conprising at |east one
coptapting b fizgtirargionmed the wprandniadiion wihisoeamap@umgdatsipable of
. b Cohi . i | .
AisRaINThi IR, DmRERNAL o 418 b LA G 306, 8, pinugine
difgemerttiaé _sm’iiih% I’(Dﬁ]{'t}fle amdignait ¢eH afmii E@rmﬂ—mlaﬁéﬂanth asl t?13 described
etecting the fluoresgcence o e sanmpl e, there
hegpBiye feRie BEduSEwh A3 AbF FsRehiacke with A feast a first
dyS 8APh Secohil H&Q,%é@d’tﬁrlg thf g?ﬂﬁh@qf tﬁ@%?&' %Hon VA8 the first dye
present invéntion provides a netho
and the second dye, detecting the staining of the second fraction with the first dye

and the second dye; and comparing the staining of the first fraction and the second
fraction, thereby determining whether altering the expression or function of the tumor

suppressor gene in the cell affects the phenotype of the cell.
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for detecting the presence of a netabolically inpaired

cell in a sanple, the nethod conprising the steps of
wobiaiteiimg a sanpl e conprising at | east one cePCT/112007/000281

contacting the sanple with a conmpound a conpound

capabl e of distinguishing between the netabolically

inpaired cell and the netalslically nornmal cel

d ohi.f I '
e e iy AR b

£ fefgroumings stpther witetingithd expressiore odyfe‘ancmd of a tumor

RO 78 b e BtePls e Plooghf o YD, s o eahbgoine he

stepsediobéining5a sahplei G’Drﬁﬂnﬁslﬁgmﬂré thdrlohd Gélmlﬁquo'tlﬁg at least a
odi ment,. the present invention provid

ﬁr%eﬁﬁ%{efrnf%? geresenq figeting fBF’éé’é‘?]é@nB]‘e &ltﬁﬁngﬁbﬁi |eKateIs§non or
fundipal 6€d &eldr dup ﬁ:s&ﬁ”één@unt HE seB&id ?ﬂcﬁ; ﬁatc{’.g% ége first

steps of obtalnln a sanpl e conprising
fragtiqn and the paeand fiagtiothwith arphpownd d:apablemﬂdtsﬂiﬁgmﬁlﬁﬁg BkBveen a

ma(ﬁ %ﬁ?ée% Ql%“ Sn%'n[] ggl?ﬂ\é\? létbh VF%%%Q%tié gil{orwé:gpwgm the

madi:lgflﬁrﬁraﬁﬂtncﬂi-mahgﬂﬁ{tﬁﬁﬂe a&Rciify Eﬂéeﬂﬁ’@ﬂeg&ﬁhia o ]]11%’ first fraction
an% alred ceII and t he netabollcally nor ma ng"

fagdon, ansk eeraparing b Aunsescenpt of thehﬁrse lﬁ;actlon and
i abol.i cal | aired

o e PSS GBS osAEh LRk 2 o) SBobeion o
fursaon of dmjmmnmrrwppnesm gedvsin tendOdiffentthe bﬁ@m%’p@%@ﬂ{e cell.

inventi OH gr oVi d@g met hod for di agnosi nglta
condf t ¥6ft 87t sE&s B “HInsb perpresseih eens’; helts commonly

unde@ststidt hRBniAf mqh§%ﬁsq ol § &g V@iﬁ)tsg ﬁteeg§1?1¥ d’mH fgl?nﬁ) on

of at |east one nmalignant®ce

Corf%esswiélpttmﬂordgpmssongcmtyl east one nal i gnant ceII in a
ect us any of the

| h
P ShBelfian el s velernesb ok Feemdodinen.
altqmrr%sﬂmcm@éssaorrrak lrﬂcﬁtﬁf\}tmg &hé aberrémsmh?o ﬁbﬁ‘oﬁ *&? the

resence of at |east one nant ce e sa
tumar JURBECSSON | §REC FoMIHIseS Gﬂ]w@étng wqxgrdshen/(fmwdohlafnthe rtumor

S I n t he conditjon or di sease
wS€Rstenc 08 FINGHTERN, BN ih G, HGRRE: e
expra3sibu of ﬁ&rtmnbesuppresﬁcnﬁgeﬁéfb@ﬂpﬂi@@ lcherthR@11P rlﬁ@l@@l‘éally, virally or
bac nv]i’b%{ rov des a net hod i agnosi ng

t?él? V‘g& BT FUBPrE oY é@te mtth‘écﬁibﬂh @uot_hclrmnbcsilmgnt
norinbBzif$ &fe Ofuncﬁ‘&{ &t 1RO tdthor @ﬁ@)tros%?le %%: %I (fo?%?\ﬁsgg Ehemlcally,

met abolic disorder in a sa
biolegisplss tviraly nybaatsriadky etxlpe:ssmg ﬁ&dﬁ)rdlasﬁlhb@@doﬂ@hﬁir Rap¥or

h [l h
geng ﬂ{ thg %{% cItn Oa]ngg{ﬁa ggl’gpﬁin%?lg gﬁlbqn@m g péprﬁsas:l/clpfggrg?@g@h@gg the
fun@fonaif th@&ﬁﬁor]s% pPIREs0f Ye € hlontdAds tﬁﬁ &%&81? gk | 'tl}(t;e 1%51?%1{ dﬁcéell

in_the sarrplelsmdlcatlve of t ect
to a,cell having & ngngnalipmant phenetgype. tiherterm ﬁal;&rmhtl’f &5 used herein refers

to a $R&MA BRPis ab‘hh ﬁnﬁr &r%ueslqetll éier{f\lla%r%tllrroegulgrr grva{tgﬁgal a

In one embodiment, the cell is a non-malignant cell. In another

embodiment, altering the expression/function of the tumor suppressor gene comprises
functional silencing of the tumor suppressor gene in the non-malignant cell. In
another embodiment, functional silencing of the tumor suppressor gene promotes

the conversion of the non-malignant cell to a cell having a malignant phenotype.
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nmet hod for nonitoring the progression of a condition

or disease in a subject, wherein the condition or
waele®easn4é s characterized by the presence of apCT/E29817/000281

one malignant 20 cell, the nethod conprising the steps

of obtaining a first sanple fromthe subject,

determ ning the presence aqg/or nunber of nalignant

cell r N9 n t .

Goser KA Il (s ALY, a8 bRt M Yviges o
cyﬁwhistcgmml stmmhg methad ﬁzrmtdt@,tmg hha!pmserg:ea)ﬁae anhignsanpglldn a
sa g ﬁ ect after erlogIﬂ .tjme, detecting

?‘H > $PRdy &ﬂHVP&‘FI%fP&e tepg 0 tf’gﬂg&gt 4 sample FAmpRging at
leS€@0B d:eﬂa@&htﬁcti-ﬁg' e dmpld Q}Vlﬂ?ﬁ hth6ag da P&% of dlstmgulshmg

her ei nabove for detecting the presence of a mall
befvesen a malignagteshl and apen-owhigeant egll lbﬁ@r@ileimdléfemmdhbﬂalmng

gnagtse rst
of MR HanfHAORAT o Shord plaiehfii of e BGTRE, B Ctedove.
confaeting dmjsatnpwmm aCﬂlS&@&GﬁI’sﬂd}téWﬁldsél Qda&fﬁt:l dy'enaﬁl{‘ 8etecting the
enbodi nent, the condition or disease is a cancer or a

stagpipg ofrihe F%Bled’blﬁtﬂheu fyst gid secernchdee. thwelpudetpesingothe présance
ofgﬂg%g%£g%gpggh jot he present invention provides a

or nDn ng the progression of a nmetabolic

di s deldition, ains aliﬂ)thelt entbodimémt AR presait i iph&stidd rovides a
st e(gi of, obt ai ﬁ}éng a first sarrpl e fromthe subject,
Hitrgiing the Presenshcel amplignantpelbin of saenlpsthe method

R T

sample with hodsipdesd cafpbte b dstingtishisg beuWeéﬁtaemhhglgmt bell and a
BRSS9, S e o dSppd o
resiAet e, el RS OB £ SR05S, AL
presencs 9fi a seahighantgstl igthgisgmple. t he net hods 5 descri bed
h:{/?kgﬁ‘%ﬁl\ég algfrniloqﬁér %sb(g)r %nqetpg E)ge%gréfﬁewegltlogﬁ)&)VIdeS a method

forcdetpemlmglghé leesenes eifce nagtbslicallyigsainsd eelllig Qas\éh{we the
nmetabolic disorder in the tirst sanple and the

me&@ offPRTEYRY e siRRY ebybirdHNE Gt paraple W@mmrst@r als lsaginomst cell,
d I u

colliFLRPAA D0 L ain h AERAGLE BT Sobineine

betpreov i the smetabdlbalipt ingehittdr celiband othi nlgeabmrr@nlgpnomgu &8¢ by

bj d. ' th f dit
progfiipd SHBRET SRPEdE BF Relab ke foesion wid [heamelabpieally
noried el Qﬁhta@ﬁﬁé the sﬁﬁﬁle‘@ftﬁ‘ QiSRRG 'dzé r}:gldtd'é?ecﬁhg B Qining of
obtaining a first Sagt&m rom the 8ubj ect or 1o

thejsampleawith theadye thereby ng thequeseacy ofitht emmlmlmgll)t hepaired
rese and/ or nunber of malignant cells in the
celfm%ﬁ?y rrpl e using any of the nethods descri bed

her Bufiedrauge, 1 in hasthde teﬂﬂidd‘ilﬁeﬁth QO RSRME GnPéntfon provides a
malignant cell in a sa e, |n|t|at|ng the t erag

methgd; ﬁete@mgaﬁhmm@seaces @rmpt@mhapaléy tmmnedmllsmbq sayople, the
o, B8t S PRSI pecet

conla:otrrg the sample with a compound capable of distinguishing between the

metabolically impaired cell and a metabolically normal cell having differential
fluorescence in the metabolically impaired cell and the metabolically normal cell, and
detecting the fluorescence of the sample, thereby detecting the presence of the

metabolically impaired cell in the sample.



10

15

20

25

30

any of the nethods described herei nabove for detecting

the presence of a malignant <cell in a sanple, and
w@eoupaeiimg t he presence and/ or nunber of mal i gPEIML2007/000281

cells in the 20 first sanple and the second sanpl e,

t hereby nonitoring the therapy reginmen for the

subject. In one enbodi ment,ssthe condition or disease

I S 3nCRIIGEsN.O JPXs 1910, A n .

Furt rtlwer m)rdén fnnégﬁﬂéﬁgnbodl magitﬁ t?ggﬁe%%@elﬁgé?ﬁé/%ﬁ)%ades a
mathasl, fo siagnoping Wo@pndftmn orodisease img sabjtebrre apeyein dlgi mmhtlon or

8 5 B MO B B! B RO o

comptisingt theaway ef ﬂét@éﬁﬁé‘lﬁ B8] BRtmilig@int £o11 iR at éaﬁhﬂ@ Bbf%lflned
the treatnment reginen, determ ning the presence and/o

fromy, s pulgect d@mgsaqa/aceﬁ thg methodsedasers qdchﬁﬁlyéb%@r f0|r mietenang the
prés'efl@é of %'Tlﬁéﬁ¥ 1181 a %m%)l;éé wiELRogR pdrgg’ cg q G0.¢ least one

her el nabov etecti presence
madiignanigcell metbbﬂimpie isl umhcate.re a)ihtha sudfget avingi the doh8Bion or
di the t era y rqudé.rren, t'glbt ai a second sanple from 30
lsteﬁsee renafqdiment, fBe; ‘Eﬁ‘P |qrre,lsﬁee°'t3e‘fsnﬁrﬁaﬁ‘ﬁelt & a pre-

caﬂ&ﬁﬁﬁyﬁ&hdﬁnﬂ{@{d@&ﬂ@er of cells having the netabolic
di sorder in the second sanple using any of the nethods

des&rrtbeanores i orpbembodiorentdhe ptasagt mwenmzepmmesoaf mathod

C hol dIS rder. in reb
o B L ORI IR0 ) ABREE i PSP S0 or
det2éiihg dtQedsd oneCdll hidRO Z/ILEBE diSveddrin QAN ARA rom the
t.he nethods of nonitoring the therapy regimen further

subjestyisingeny (o the wisthefls ﬁ%?gub%d hﬁgmabféfet foe dﬁtpsﬁlnge‘@ﬁ pessehge of
a creﬁ%v?ﬁ% Qn@tahgl?tz g&% %'mﬁrét %ahr%} a°§vﬁ&%u§ A eS esFl%ce %f & least

conbi nation t py Teql ren:
On@%adlldmmn,g 4 heat:llhﬁm&hyorﬂeglm sa0ipié iss@dicative of the subject
h radl f?g not her 5 enbodi ment, the therapy
3?85 ﬁ%?g thenpt herapy. In another enbodi nent,

thehi@ﬁﬂﬁﬁﬂlfﬁghﬂﬁﬁxcg l .
anot her errbodll nent , et h@?ﬁ%p%%#ﬁaqgﬁ%rﬁ ngldeS a

metfiodefpr miesiteriye ﬂllerpr%rmshmofeﬁmdltmrur d1$dasae inhESlﬂpt;Ct wherein

0 conbj pat.i on of a
the AT SRS 1 RBYo(ERER) B P Penge N B ek B atignant
celgnhé hetheinbaapient thet fepst HRERBNiHES ] 'fﬁ‘ﬁnsaﬁﬁﬂ@ 'ﬁ'o%?ﬁle subject,
treafment 10 with a chenical conpound, a natural

deteraNpBgHae PEeseyse andfar nusthep 6 mahgaarmum the fist mle uging
an)pépfh%'Iﬁeth@dsgélé@ﬁﬁ’(fdoﬁé?élﬁabogr 4P thEC g(gqa{)ﬁg maélgnant

aci d an an

celbin @ ﬂample;: obthiniret sécdhd IshippRy fromfths )éﬁlbj b@:t dffer QOpERIRU T ime,
a._nucleic acid, a nucleic acid

lib
det?‘i“&%&ﬂ?? gfege%ﬁeof{@(% numbsy of eahignangicshy in the seseust sgmple using
tlw%&t'h@&tdes&ﬂ%daﬂéreﬁfé%%I’or @é??ﬁﬁfgrm% r{ﬁé&?}%& bf & ﬂlaﬁgnant cell

m xture ther eof I'n one e
in aisareplej and ocbmgalangl thagpn@saubelamdfdrmmrdidmﬁmal@ﬁﬁt téledin the

firsf LT 4 o PR FRrubls, b Monkiogat o aperchon o the

conﬁitfo‘iltorfcﬁ@%é ﬁf‘th’é%‘ﬁbje@t.tm%n%mlﬁléﬁ& HOBondifloRBPHREEse is
a cancer or a pre-cancerous condition or disease.

Furthermore, in another embodiment, the present invention provides a
method for monitoring the progression of a metabolic disorder in a subject, the
method comprising the steps of obtaining a first sample from the subject, determining

the presence and/or number of cells having the metabolic disorder in said first
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enbodi nent, the step of detection of staining used in

the nmet hods described hereinabove further conprises
wa@ledoeneimé ng the total nunber of cells in the RPOI/H2001/00281

by detecting the staining of the sanple with the first

dye, detecting the staining of the sanple with the

second dye, and summi ng theystaining of the sanple

' i t.her
sl 4 e ALRRP Sk By LI s of
a eelyhafing tahaetubblic désatdsicini Hesinpley ebfmﬁggea mndisﬁﬁfr;]ﬂe from

detecti the absorption of the first dye 25 or _the
thes swhiect e 2 prrioth Of Hipe. edpirstipadhe pressaces ardjor pumber of cells

hatigk etk PBtaBbRd WHidddGOMP iHleS S0l GRlpId GistnBeady b8 NBEL t¥Methods
of "color of the first dye and the second dy€. In
degibed bereinahpoaifordatectingithe prespnesf ofdeteldtaiving aomegbalindingrder

. ri.ses. det ecti the pattern of, color of .the first ..

i 3ARBleS R SR A pdSe R el mihoer i sl Byt s itbotic

disoréqr of tHetfast isamplofangt ﬂlienédéﬂnﬁoﬁm{dﬂlé,eﬂldﬂ%}e%dnﬁﬁ)rt the
distribution of color of the first dye and the secon

pragesgips. ofithe matebpky candifinn grelitease indhessubiechf det ecti on
o U AIEhaGS AELERHERR SchSaNSRRLAAL e «

methdab dormantjtotihg a shexgpyofregi@be doi an sabject aidergogng therapy for
C ri ses an onbj nati gn of the det ctf'on met hods

COB@’{_&)’Pi 9 seﬁaé\g éﬁﬁ@ﬁ@&]@pd&@tgggw%gﬁg at least one malignant cell,

thtg> f(l:ﬂ_{th(lx? QBAPRNES Ihe 3R ph DIV KRR RO samblle 1754 hrd %ulfjj ect

( e present 1nvention further conprise the step o
prior ¢ ngjtieten eEthedreatmerdmegien, dattrodnimertbg ptesencreintied sumber

furt her, ¢ rise. the step. of air:fixing the cells..]
of gfiefi SR % TSl ing i 0 o i o0 heinaBove
fofliéteetiRnthec prReEMYer 6Xt 4 aRSighhnt &1L fiea 888PLe, ihifi@ting the therapy
oncogene, the tunor_ suppressor gene and the like. In
regifene AbERINAENE , Seeprd Famir Stot tg%éubye@s@ﬁﬁer impered g time,
. {EEQ Q .
G e e S e L N R
ang i sikatethodaaipidribgd dexciaboveafdri dgtdcting aledpiesgnce of a malignant
ui pnrent, anp automated stainer, a dispensef, a )
coflghp Bl a?fg?%%m P BFFSeicEABgior nymbe Ograa\rlgl}aah oeljsrin the
firRNAPRS alRiMR AR sanipie tHér@@yeﬁfonitB‘Hﬁg‘EHeQHeﬁngéﬁﬁﬁP%or the
kit "for detecting the presence of a nalighant Ce in
subjesanmyl epe td¢mebddimentnthel somijtion @odiseased it apadicer ofr a pre-
di stuir%r;ﬁ%ui hi ngdbetvveen a malignant cell and a
CAGH P%‘ﬁgﬂto P& by producing differential staining

of  tHietheBhb) & bn€ ehiboalifkrithe1R8seniBlvediaNpré&Albs a @lethod
by havi ng di fferential fluorescence in the mali gnant

formoniterirg 3 3herpy meaimenlfPyn shbicelepndergpinge theraryepr a metabolic
R e R R

privi otel HigSatéorkiolfl the treatment regimen, determining the presence and/or

number of cells having the metabolic disorder in the first sample using any of the

methods described hereinabove for detecting the presence of a cell having a metabolic

. disorder in a sample, initiating the therapy regimen, obtaining a second sample from

the subject after a period of time, determining the presence and/or number of cells
having the metabolic disorder in the second sample using any of the methods
described hereinabove for detecting the presence of a cell having a metabolic

disorder in a sample, thereby monitoring the therapy regimen for the subject.
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for detecting the presence of a netabolically inpaired
cell in a sanple, the kit conprising a conpound
we apahbdB4of di stingui shing between a netabol i cBCT/1L2007/000281
i mpaired 20 cell and a netabolically normal cell by
producing differential staining of the netabolically
inpaired cell and the netabglically normal cell, or by
haV'Iﬁ‘goned'efnfb@H alpf | tabolicall:
i mpai red cel | gﬁ%ﬂtf t;déé nlgtega%a?l caﬁ&n%hgg {H% ?%IB }p%éﬁ{nen
furgleerceompdseh dheistepbof aegulating the nﬂherapﬁroregﬁmbﬁi i g régulating a

t ted f
o, B0 TR 5 R B S e
In ameayemb@fhnv@lﬂ She Nh&BPy | feBimdd %&pﬁ%&a)fa&bﬁ%ﬁap . In another

mﬁ) nsparent vesse]s, coversli I'ters, nmenbranes,
B nt, he therapypieARINoPPDARTiSES 6 emcpthexapm Ineanother embodlment

the® Lhe u sgs . al .l east. a.fir

e ;!/ﬁé?%ﬂ églmgeco%lﬁb%sés mﬂwe q4 p%’ly eagot);xe{) fer{llﬁ%dlwg " the

thedass{: rédiscin hemepnisees Omm,l ﬂﬁfap@rx dnpnethan@fibsdieddy, ethe atherapy
hane derjvative,

asi c atriam notr. et
reg&’i“&? &Oaﬁ’ﬁs%?ﬁlio gom %‘GP%)‘; é]@ﬂtﬁrﬁm Plﬁmqth@@@bflmmwotherapy
aRRhINGE d ,
SRR ATBEMTR: c RS, BTy SORRLh Sl e
(ﬂ'r?i}eif@@% campannd e naéumhed’mmumg a agahetic eompound a monomer,

P SO SRSBA B RS B B, e i

an antibéddyr, aevibeyiapiidn, 4 BEmPIRSAN] liHHY8NbE thtﬁé@a/b&%ﬁoé\nds a
nmet ho of identifying the optiml working

EeRBACHARE P AMClsic afidonpraleie iasid Eunys aspirmmaa reotepolibrdry, a
natGRAP kRt %fpléﬂt%gdrgcg g}gﬂxgl 8&%\9@8&% Q@* t%nl%n% cell and

a non- mall gnant ce produéi ng a erental

st almbng emfootlhnaenmthegsiambf detectiamdf tstigningrused .in the methods
ded 1&%?@% eI | as descfd bed . her ehnabove t he, net hod

) F‘W@;a NE amupyLses detesprining;the raliQ 9f stadning nith dhe, first
dydT8 €hd Ban@ e Citll the ¥ RdctiorBid GPAY sRBEDH X060 In another

aliquoting at least a first fraction and a second
emb@%menb nthe r e tafe dstaﬁﬂmne of gainingc tsady in Hbe smetbnds described
here rﬁ%hb@ 1h c% ent \(f\%}lsﬁrqltn%r g‘{miﬁs s Convfe rcg’lllso r}n the

gna Reno
samﬂsienm aaecmcg) meaataimgg olfehd kamplef wag!the rﬁr@ﬂayel QetdiRing the
ecog)g fraction with one or nore concentrations of the
st 04 the sAMPle Srithadhg epondedya. rand summing theafigining of the
€ a first dye and a
Sa‘i@cgﬂ {;%?Js{& e%{:\ftl# ﬂleasteﬁb&?‘?gl ning of the first
f r abt aoethen elmbbémseﬂn,otht ftepaifidetectionhoft ftainifig wséd dy @ny of

the FREPpSR ROV E Compyasteciins G abrePigbo e st dye
or ﬂl'ers‘ééorfdr &kl 19 AnétheL&RBoGRRG ﬁqﬁé %4) %Tlggfegﬁ&? stalmng comprises

rrp05| ti‘on; 15 neasuring e rat enot
det9¢talg1 ihegmmrtSityt dlecdlor of thlq dirstodgehend ¢loo s@bodmledym It hemother
t eachgfoncentratl on of

e hE el e o of PRGRR comaties deferfoe fhs patarn of

col6PBEBB tﬂ%ﬁfdly@ Bn@fhetsBEORIAVROR dnbffer eMBEdiGlcRt ttl'il?sté}f’&f dBlction
wor ki ng concentration of the conposition’is

of staiping comatipesriletacting thehdistribmior ef coforapfiteacfirst dye and the second

dye. In another embodiment, the step of detection of staining comprises detecting the

concentration of color of the first dye and the second dye. In another embodiment, the
step of detection of staining comprises any combination of the detection methods

described hereinabove.



10

15

20

25

30

In one enbodi nent, the malignant cell stains

substantially with the first dye and the 20
woorwiredisgnant cel |l stains substantially w th PEEIL2007/000281

second dye. In another enbodi nent, the present

i nvention provides a nethod of identifying the

opti mal working concentratign of a conposition

co [

pot yngnt 2RdEARAY ARIRR RENE becl b itk Bqmpgise he

stqprqfd"unng@echeﬂﬁ dnandthed emlbmhmemtgtlmfmd&th@dsrﬁtth@%ﬂiprme ltlhe step
f the non 25 mal i gnant cell as descri bed
° ﬁg pafsEISt he et hod conprising the steps of

obt gh BB gmb@dﬁ@éﬂpltﬁe RIOFHRIHS §1‘e"f9pé£§€deus§ fORAt &fﬂcl:ntratmns of

havi ng a non- nal i gnant phenot ype, quotlng at | east
thfaagem, dhe oncogenc ﬂleatnmoasm@ﬁ@r gena@nql tm theom t he

t|n fractlon w th
oni R eCABPEEMAE b 15AERTRE olé PRACRCRYbhbF GrcEibied o
anphe @éﬁmd@umgnieawﬁﬂthl glh etpuY 18 an6®BE aEbbdighchflGhe means
first fraction and the 30 second fraction with one or

coppriseBhewnmpisdisamplieg devies. edipakhandbing cquinment ianguiareated
stindrS4 dlge&ﬁ&l o@d?dor a*ﬂg g&%ﬂﬁﬂ dﬁ HRfddron Wi th at |east a
irst e and a secon ye, etecting the staining of

t he Ihiadstitiém,aat amﬁlarmlnbdlhmsm; ahel pie¢sant imentibh protides a kit

first.d dth at RI
fotydkbte) T Bosrieg of £ it bl T el hs o coppiaigs o
coR@Eﬁhd— PN RYY S aﬁﬁnglﬁﬁnﬁ%“' BetvRER %dmgbl%ahf‘ b0 @nd @CMmalignant

fraction at each concentrati on of e COﬂ"pOSI t1on,
ceHeéSupmdgcmge drfeﬁ@rpntlﬂz saérogi of the analigrpnii edil talné the non-

bt SYERE Pt R i PRensd S DAFEDRD, Fpyonc

thé @ nrabligndmit /3R as‘ Qésceided Iepsiaghivedtandna efenib® for holding a
conposition; wherein the optinmal working concentration
saBIpi. t he conposition is the concentration at which
Rl / : : :
{5y iR S B Bl 08 ETOCHE Rhvoplf prayidge g ki
fora detettugg mhmprersaimegnﬁat me@bblicdlgi mqoas;m&sdeﬂntti al damphe,t the kit
t he. second ddi.t i J.n anot her enbodient,. .
COF}Pé‘S‘;Sﬁgeas%‘HFP‘%/We%P? ﬁﬁb%%ﬂa%@hla% bﬁﬂ%@{}.%@?ﬂﬁﬁ@?ﬂﬁg impaired
cellBAd0d hefabdAELG hBﬁn&lhgelprb?ysﬁﬂ)‘aﬁcﬁ @tk &RR MBing of the
mal i gnant cell i'n a 10 subject, t he nmet hod conpri si ng
methbolsgadlys lmpalaetﬁncnllsar@r they mertabdiwaﬁmbql@mal acell or by having

d1 ré?l %igﬁugﬂesgegx alé%%nee%ab 31{'?1%9 Eﬁl&éﬁi&ﬁ Sﬂ? & tg% %?tabohcally

noﬁﬁhﬂ cellyas [desuiibed ﬂi@reiﬂabéﬁ and h alensted fdtllﬂgi1@$ akfgple.
mal i gnant cell and the non-malignant cel

adnilRi encepmhediment; e gnasmhertis steleciedstrom thier soupyeengisiing of
t
sliflesS SR co Qme%”%g GE LN Mb?%tﬂ&e@%@él’gssgg tté@% Eﬂaﬁsﬁ)tarent

and secon e Subj ect ere
vebdets, pdsmﬂme,eﬁlmérs aherhlasds, ﬁﬂbés nmlalcgm@htatloﬁ kHeréof. t he

subject. In o ment, the mali gnant cel | [
subdpaARemhsr | q%m%mpr%h ek §‘frﬁkﬂ7 COmprigeseptnleagter Seti d%/ and a
e SBIAC hee &t t ds"dds Sinbbdve
se&fh?l cative &(;%e {%g su{)dygct kﬁﬁ/ﬁr rﬁg g%ﬁcgulﬁ)égrnant celf?r example
anacidic dye, a basic dye, atr1ammotrlphenyhnethane derivative, a diazo derivative, or
ay combination thereof. In another embodiment, the kit further comprises at least
oone fixative. In another embodiment, the kit further comprises a buffer, a chelating

agent, a preservative, or any combination thereof.
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Mal i gnant Di sorders: 20 As used herein, the term

"cancer" is used interchangeably with the terns
woradorgeeamcy, mal i gnant or neopl asm and ref er SPEDIIR2007/000281

di sease of cells characterized by an abnormal growh

of cells which tend to proliferate in an uncontrolled

way and, in sone cases, t057matastasi ze. A "cancer

cel I{ A "mal i gnant as used herein, is cel |

St i lliefon, B AR et Blrmen e ReEp{ G Sin Py eS f apethod
ofCidatifping ihe dptiialchallagt esceatatin 81 adkRidiRlon ec;r@ﬁtﬁting a

and a tendency to. proljiferate in an uncontrolled wa

cogpunt ncapshle s distingpishing; hsiveasnza. mahggzm; cell and a non-
mA{PAgsk nﬁ}&gf %rdﬁf trgﬁﬁélgs@ﬁﬁ'ihgcoqi the P{ grﬁ &l a%d 6L non-

havi ng a enoty e ion of

. malignanfn aet a:seldlesqu’med uhk&smabovep phashethod: eddmpr&mg the steps of

-mal i nt ce a metastatic a mal j gnant
bR oG o BTt ot e o diavingaormligB R RhcaRtyPe.
ah@ul@iliﬂg? &t BABOLYPiest Aabbl Ml HP4dBRRNradliiD HotR Sthe Psample,

W th a malignant genotype, an oncogene
coptagtng dke serond|fraction withan ageah siirhnpomosds| the aomedrsion of the

nmar.ker far onco .
mdlfli pIEHBOBESER RnTBFhot PHepBind CcOERG: o Rt fapigpand
thd heecqml frdchiohuekdth idhet bk SmAes | ddintésfatng 6€! thel cH&: osmon

deri.ved from any of WD 2007/102146 PCT/1L2007/ 0002
cogwciing dhe dapy aCtt%‘nan the seerideliantionesitiopt Frast @iﬁaﬁtdye and a
se&ﬁ‘qtlltﬁé Cc‘f‘étéculng'tﬁ‘esstﬁﬁﬁﬂ tﬁ‘ Fifdt tHcC‘tFon agfa thOSeBh§ %%nttlon with the

i nvention ar or ec enocar ¢l hoima
firgttdyeondabe Isedandedyeamehsmmg the eait R demiting nseaigibeiwith) the first

cell line, a human

[, | Kk K56
A GoudhisEiong 5 I o5t fghoratgieh, fopsernaiag ol e crorosition:
me(aaﬁid% B Shti6 R, dendting B@inify Withlth® E}@t'(& ey W%n& Hgg’ A the

cell Tine, or a conbination thereof non- mal I gn
Se%dlfractlae aﬁsee@h lgencentratiore pe the @QInta)Sltmnmahd celchlatiag the ratio

r pal nant eI I
ﬂ?% J %e o %r%(cetrtf;%t%ona ogaté% owgs n,, & rer%l F‘% n(gﬁxlmal working
cone@htrati@nof tHHBcﬁmpbmﬂ@dlsQEé tonkbritation apwhiBARY,/REk lat a maximum.
culture or any conbinatjon thereof. Included in this

In gB% FRDPAigPArBS caaliznt rfel stpdns %ataﬂfrlfélﬁ wih tl firsh e and the
no{é ?Hl%naﬂtrbeﬁ Uik Qub i th th Q& rd non-mal i gnant

refers to a ce av ng a na nant phenot ype.
Nonih i aridtherg embadphes, dhe noasem| nngeﬂmttn qrbligksed Imethod of
S able for —.use in the pr éent i nvention are:

el RNy SBFGRB YRS eD, S5 G ompoloR comprising o
co ﬁabﬁﬁ’@'é&%ﬁﬁlea%f h@%ﬁﬁ%ﬁ%lhgl b&@\/eﬁﬁeﬁtlﬁgh#eﬁﬁ SAfI A4 a non-

butyr at e, iné treated sodi um
mﬁlhgtﬂ?nfa@@ bja pRaiUIClnRabfchntlall stainingrefathe chalighint RBAGAAShe aon-

R0 B e RS, Mk B 62 € 5F i
a ELpIB Otcﬁn@@dlﬁg (:AdRAYhanO lond é‘e‘llmhh{}‘iﬁg' anédjﬁl%tﬁgﬁant ﬁ%henotype
‘normal cell as used herein, refers to a cel

aliguoting b eashe irgt frastioncamerat sospiech Siegiins, framdibo rsamplec ebitacting
theMHcGha q&%ﬁoﬁ%ttﬁ]aa\ﬁeafenmﬁgﬁlﬂrgm |tso hdeeéonversmn of the non-

malignant phenotype to a malignant phenotype, contacting the first fraction and the
second fraction with one or more concentrations of the composition, contacting the
first fraction and the second fraction with at least a first dye and a second dye,
detecting the staining of the first fraction and the second fraction with the first dye

and the second dye, measuring the ratio Ry denoting staining with the first dye to
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In accordance with enbodi nents of the present
invention, a malignant 20 cell or a cancer cell is an
wa@eo@noearci noma cel |, an adrenal gland tunor ceCT/IL2807/000281
anmel obl astoma cell, an anaplastic cell, anaplastic
carcinoma of the thyroid cell, an angiofibrom cell,
an angioma cell, an angi osaggcoma cell, an apudonma
I | a ma_ cel |
nESebonctly 35 IR0LALIPALASH b oA OFUERRL BTkt
m%llmmg)ﬂasmbmi(zcrhlnbtm@staﬂmtg witittherdirstelyk, to ahe second dye in the
|ect an atrial 25 xoma cel

ﬁrgt %%&8{1 aﬁ%ﬁﬁﬂ 85?%1 Bﬂ%o B\ewonworaléﬁngandt atieg| the ratio Ri/R2
fop%ﬁ cﬁﬁ&ﬁﬁﬁtl&?&% the @ompgﬁﬁor{ L&;ﬁ% en‘f a{ebo tl%l@? Gl %é %onc ration
unor

glioma cel rain feast "canc
of ghdgekpesitian isyllhp WOrmerrtEdtion at whicheR gRis iced b m@ﬂmum. In one

R0 EG S abienEn CRICHRE Bu<Eaates vl e B ang the non-

méligﬂhﬁt%ll@%'iﬂs, suBstaﬁMllyazﬁQ‘l PedEonAAYR cell, a
chol agl oma cell, a chondroblastoma cell, a 30

choraragaiane fin angth@h@m@p@mmha mwesdnt 11avent10n provides an in-

T R e T R

subjett] , tha methadi ophpriying B seps | of AdRNSiSRAAE CloNARR subject a
cell,. a cystofbroma cell, a cystoma cell, ~a cytomm
coppppition GRFRIEIng arcommonadiin capable ek distinguishingpetween a cell

and %F}iolnLrﬁﬂPgnﬁﬁi! éell Bi@d&&ﬁ% %@&%{6 fu1 Fsﬁ?lf {xé’%ﬁ ﬁle/e 1%%1 Oﬁgiglt ceannd

ysgerm nona cel an en m ce
thecnoreinabgeant etll,, adannlseding lie Itlneomi)] @elat leastra €ppe sty mBd@ second

itheliom c an erythr ukem a cel
y§ind, pE BB BB pY thes St Kechnd el i shileets hercby
deRcli® ithe iadefOTBICE lloash dnk bﬁﬁhg@.ﬂl@'@i‘iﬁ it etlﬁle c't b one
sarcoma cell, a follicular cancer of the t yr0| ce

empogirgetig lthe‘omauhﬁmntc@ﬂll staangsamstann@Hm weigh It];le first dye, wherein
e e -

axﬂmigﬂmﬂtgjehendot hel i obl astoma cell, an
hae qgloendothellona cell, an haenangiopericytona
cel (Maliggant Wﬂ?@[ynphanglona cell, an
hae W%Cl)’steﬁ BleRSihO t‘éﬁhl “cafibrPaE DY ﬁ?&@h&%elablyawitﬂqhé Yerms
cell leukem a ce a hamartoma cell, an
mafligpattoyc mrati gwentrar ued)plasna randl(}eifeeqmta)dséése lofircetatlgdraaeized by

cII h a ma cel | kin's

fermef BroliRier 2 WFsbitnpinermblets ks ampinediioled A g, in
sofi8 BERE, t6 Mdtastadfyel Nfiltrating ductal cell carcinoma

cell, an insulinoma cell, a juvenile angi of oroma cel

a Kédpoginceneedbar aé‘elhall,gnankcdﬁeys tisadbheres, lis aacdllawgﬁ;h has

N, T TR X —

groduthiaviira RAMGERY t6 Eﬂrbhfeﬁlté iV & vAdniles %?feﬁld‘,:ﬁ{ kom@& cases, to
Lucke carcinoma cell, | ynphadenoma cel'l , a

mefastasizanky Q;p@aeml@@rlmengl tlpeymm enalignanteqelld ekl 4 celhhaving a
, el | .
ma]\ éﬁg}’? gﬁ%ﬁd ngp éﬁﬂ?%ﬁﬁ tl%‘ﬁ f I%a é%r}rgﬁp geGIY ﬁgieé gﬁ@gplagtéc[ Fell a

preamahgnagﬂaeﬂl, a nmsslitibeédllo mma:@hbnt call n@hinﬁkﬁ&iél’l 4£6088Mc cell,
? a mastocytoma cell, a nedull obl ast one,
a cell with a cancer geriotype, a cell of malignant phenotype, a cell with a malignant

genotype, an oncogene transfected cell, a virus transformed cell, a cell which
expresses a marker for an oncogene, a cell which expresses a marker for cancer, or a

combination thereof. Included in this definition are cell lines derived from any of
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cell, a nelanoma cell, a neningioma cell, a
nmesot helioma cell, a netastatic cell, a 20 netastasis
w@edo/10Aa4éet astati c spread cell, a Morton's neRCDIER007/000281
cell, a multiple nyeloma cell, a nyel obl astoma cell
a nyeloid |l eukem a cell, a nyelolipoma cell, a nmyel ona
cell, a nyoblastoma cell, a&9nyxoma cell, a
thezaselh. aN}zSﬁQﬁﬁitmgaéﬁhﬁﬁ&aoP ﬁiallll’gnént aﬁ%péeﬁsﬁhccs tdbte For use
nephrobl astoma cell, "a neuroblrastoma ce
in Hé‘u?’@ﬁﬁi% iieRtioR pre; adunmeobiretalomkhosirsinamh I(HTa9) cell line; a

I cel | a npn- Hodgkin's 25
AL R L, Ve8I T o BRRERES Rl T,
hulglam bvkemit HL-601celd $ihe0r Ranur D1rafisfokmedRaOS(RIGCMRE)  cell

osteosarconm cell, an ovarian cancer

1mﬁ’ear 1%@03%%9}&“@0&%@5%3@&p lidine, pf ﬁ)ﬁplélblmltllon thergaficoast
t Umr“rfb%l-ﬂlahﬁaﬁﬁ&ﬁf’e?ﬁt hided Ifeﬁegg :%f&? kd » tnoﬁ%al cgfl a ngrmal cell

phaeochr onocytoma ce ronocy
ling|ageslignantorell thatihas beenpndumdyo bxmbss o ph’éﬁbtypé bf andh- -malignant
[

| J | act 30 [, I
celgaa?lgio ﬁﬁalgzgeidl del]gl rﬁ)e;t%l ]?afg@%tgfg?%hﬁulgé% or glay éc)errrl]l?lnat(l:oen thereof.

Inchitebdanghas asaash 68 kell dine$ RRUQP Kok Qﬁl tjhese Fecﬂ%l I one
eméurmr cell, sarcoma cell, a secondary tunor cel

eHmsBidh %épnm “aomahgwﬁc@ll”aefdrs ta = ol Iha&ﬁig a malignant

phcg{i')? Ve\gggr?lyﬁ %)éac‘lgﬁg fqon-lélalfgﬁag{tféewn glmfs(%mtpbleafor
usetiarthe @meﬂﬂtﬁf@ﬁ)ﬁéd@%léﬁlm ﬁﬁ{ﬁ@@%(ﬁ@ﬂ(g@%s @c850),2 ratl

ticul r cancer. cell, a _thyinoma cel
ﬁbfpg%ﬁ‘ﬁ SBIMSE: € cell lips treated with sodiver bg@rﬁt@ 2 H3R9 cola linemmated

with Boliusd bQ@reﬁ@le{ L] ﬁﬁeo ﬂgeﬁ% 'v@nﬁmsﬁﬁh%%a &Kp62 gl Jine

vesti bul af schwannona ce
treateshiyithsoiliom bhigratohnd/diegleovsa], adio33t @M B treated with all-trans-

ion 5 Further in accordance wth
“m§%8€ﬁ8?2§ﬁ§%hPh%ﬂvn@Pa ngeée i nvention, there is
pr oXi dRemal e¥"ohisStRiord sl (StRI B Qgcéﬁemgﬁj;] ﬁ(%s n(t)t have a

i.dentifying an agent which induces neuro
malé@apt Eﬁepf’té’lpéarﬁlldé?tr iop gell whishrieehnet lnyepmietabodic tdimrdeﬁt eps
nore than ane
un f%‘“gér gérll at e %?Oo(ﬁ%]lng{s f@?"emeésv‘i “b"@F‘Flon a malignant

cellabi qumbﬁgcal i easddedodatdigdmd lcal! Ao RJIARG %Iaﬁﬁctﬁﬂgr cell, an
lg@%lon frfmthe 10 sanpl e, contactlng t he second
amglpBlastogip gfll-ran fnaplastisice le@n@ﬁalé%tlmgarph@mat o6 thef thaceid amell,

an ﬁt@oﬁﬁlﬂﬁlas@e‘ﬂo nd 4 ?ﬁ)?ﬁa' 41, Wit ;!11 er eounil( Capag)ﬁlbgmg cell, an

di stingui shi'hg ween an
arg@tefffrgmgn tceBt adannhmloblraatlonmr cedsll; ama&ﬁ{ds thivioP E€1H Uil RBitic tumor
tai ni ng of the undi fferentiated and

cellin pdioBloeerTh nAean ora G hﬁn@&ma-teé@ﬂte&tamar@m AR atrial
myxdniis Eelf, adsdsh st 1180 cihdiRa 3}@/@%?@'[ %@t i %1%0%5 hEAS ! eﬁ a

first dye and a second he starnin
bongftumpe c¢llr & brainsiemi giome ¢éll, tahlerafr nmhon:bedsl artdeddi@ancer cell

« DRRGRA o ol 5 ARty oSt BBl el s5empncel o
cercbeliqransti@ytdien el ™ Rrvidal t Bfickd Tsil, T %ﬁéﬁf nar%kqnm# hc%H a
t he -age

econd fraction, thereby |dent|fy|ng
cholangipcarcinamp opell, o cholangiehh dellf er evtondtabdastomn cell, a

choRMBhPEEell, a chondrosarcoma cell, a chorioblastoma cell, a choriocarcinoma
cell, a colon cancer cell, a common acute lymphoblastic leukemia cell, a
craniopharyngioma cell, a cystocarcinoma cell, a cystofbroma cell, a cystoma cell,

a cytoma cell, a ductal carcinoma in situ cell, a ductal papilloma cell, a
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enbodi nent, the nethod is adapted for identifying a

conbi nation of agents which 20 induce neuronal or
war@mieahd differentiation. Furthernore, in ankpCTEr2007/000281

enbodi nent, the present invention provides a nethod

for identifying an agent which induces neuronal or

stemcell differentiation, 6the nethod conprising the
dysgeepindtha ObIRI Bh NEhRpBATRIAC cALNRY | i & ne
en#cggi fferentiated neu?onal or s{rgﬂmegllgpﬁl?ﬂ%?ic%%@ﬂg caep’ an

oy ¢qlls gp epengymionin eolldam egidebintha26llf aretythoolefiteniin cell,
tacti t;h econd fraction with the

o 0 S SO B BB B0 b el v

addnoget icell, wi fibroa seroomauewll, cafelicalapf cadbdt bNaHd éth'yﬂash cell, a

b I\Aﬁen an.undi fferenti ated and differentiate
g"“}é‘ﬁfv’ e csll 2 gasiripapy Cﬁ;@ aglioblagfomai meldfent ¢all, a glioma cell, a

n [ ' iated and . .
oudpIaERER CAl, i, bt B ugiandohtelastoma
celf, lan beremamgicandothelib@atoell, S Haémﬁﬁ%i@ﬁbrﬁ%rﬁé" e gggond an
h fr cii on; and SOﬂiorrpari ng the ftluorescence of the

AFRIQYRIADEIURR Sl ahbacsrecyirblastameicsH, an heerabgytoma cell, a
haitydesdil f iRgnhh gent pwhi | n es. heuronal .or ste
c}gl i Fror e’tﬁt i%gtﬂ’l gapn b ﬁ%@rﬁ% h‘ge?f g‘ﬁb%‘g‘})ag%cﬁf‘im%‘ﬂae cell, an
heppsededlalarscaaciaptmededrani gratirhy icall, an Ghddremaalellona Hodgkin’s
oy stem cel |

. ts which ind
aisBAEN, MG et A SR e i Bltrinecopmed: sob o giaingshictal

cellAair¢if6itla BEll, inMnsdlAB REME: v hAleH i
“di ff ergnt i at egﬁ' 1neur onal Jugé}gls{%p%{oggﬁtohﬁr‘%gé? ﬁ%g(tm il g)/ma
cell ¢ kidagynimmer csll.umdiree eel iyinphena melly enlatikentia sdetnaCelrbnic

Su e [ .st cell that is conpletely .
ool SR AHGRE purimig LB § ot G 42 16F st oGt  fiver
metistaber eell,iaLucke cdiaidara cdlh@SEnifalBnsthS Qell "% 1HAFhangioma

nguLyon | ot gﬁfqgm cells 5 at different stages in
clady P@S’ﬁ@mc e ¢k anlymphpertic erhesiangsile 2 lymphoeytoma
lcm h res Laventi o roduc 3
i ffg?gﬁ(t)eggllntast@ eg?ngngﬂfpﬁb@%%ﬂﬁegr@ﬁ I‘pa erstcgll‘n gefplignant
mesgthefiioffacelna metiggpeds t@ﬁtodﬂgfcé?l&ﬁhhtﬁ&jt&ﬂa ctln aanedIBblastome.
e Lment, .the conpoun the present invention ma
celly T IBRTEP el SienmIGOne Celbrfo rotbiligsna selluomaiasiec ool a
tastadis 64l la ' fooli iatjon. 1
me , S @hstatid JpRéRAk1ISS RRESNY n(flchf e?ngeeﬁ?:é g@]{l{éﬁle mye?oma

The potential connection between er
cell; sl qbbastamal celher myeloiveleiamiamellod niykioligos@asda myeloma

phe ' ablished in.the literature (Lindsell
cell ARk Bolshy SELL &, SRR ol merer el cBrnomar el o
neoplastixi &ill, iat yepheoblsstorhd @ell, i hb@OBRbbLARI @1, Erﬂegﬂ)?fghgﬂa cell, a
agents as histoprotectors could be denonstrate y ’
ne“’ﬁ’gif?lf%?t@%léc?eé]ﬁ s peuro@iogms €elf a meunvenar ealhl aomostHmigkin’s
d ge .and.q¢j st abl i shed (.Cheyng et ,
lymgg!())ltll)l)a. a&Ggihogigr %&igz)g?ﬁ(yggﬁ%%lgacﬁehf ofRl Oﬁgﬁcnegii]é)%la cgﬁ’ an

ostegebioradrneip cellndnastiopdiic BAUSAA LI OMn 55t668aBha cell, an ovarian
di ffer e?t iafion of PCl2 cells. The presence of
CanGeL (P oat £ PER ScYTe Rb dha miplensll atraneosst enaruell] a grancreatic

canE OIS of | PHie R CRR W F o PRSI SR80 il o
plasmacytoma cell, a primary brain tumor cell, a progonoma cell, a prolactinoma
cell, a renal cell carcinoma cell, a retinoblastoma cell, a thabdomyosarcoma cell, a
thabdosarcoma cell, a solid tumor cell, sarcoma cell, a secondary tumor cell, a
seminoma cell, a skin cancer cell, a small cell carcinoma cell, a squamous cell

carcinoma cell, a strawberry haemangioma cell, a T-cell lymphoma cell, a teratoma
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grom h factor (NG), which has been shown to act as a
nor phol ogi cal and 20 neurochem cal differentiating
wo 20002160 PC 12 cells, also protects PC 12 ceb¢CHI20am00281
the toxicity of serumw thdrawal and ischem a
(Boni ece et al, 1995). The neuroprotective effect of
NGF requires sone of the sare signal transduction
ceR £R{tidtSREaRYer NG, 2 ﬁl?ﬂf%ﬁﬁ'&llea Qb{)ﬁ(ﬁﬂ%ﬁ& O &Hag gumongenlc
neurite formation (Boniece et 1995). Fur
ceflya tupps inidiagtien e¢lhta tumoo smgeessibn Iéell,lazvesabulsr S(ng\raﬂhd)rnﬁ) cell, a
I» rormtesth 2 ifferentiation and
Wﬁﬁ]héjw ?’Tﬁ}e gr 8&1%“6’10 0f‘dcel I's, also inmproves cell
sur \Nenadnal dtiStefigedlSOfiRfntiatiéd addi tion, a conbination
:}GF and retinoic acid was nore ef fective than
e| t fdrthsgapge, a‘FloﬁécorfL‘lmqes withk angthen gmbqdiment W thge present
r b n h (
xn\ff%fiﬁﬁ gglggeoiseg ?cﬁagséé cgogggcfigélgarﬁe&alﬁﬂ{g WD d (BPh&FRiSE an

agmtfwlecle mdueds remr@bnestemdeell 3hfféendaivng tel aéthod b@mpmﬁng the
vention provides.a useful screening. system

s o8 ob R o B B 4ePHis 108G R wn B bi chgeuronal
or ls@sitlceH @55 QlibhGishe Rgesi Iabﬁﬂspwactﬁﬁ%dnﬁ sdddfid Q?Jcﬁ&gl IfI%Bl the

of NGF (not shown), Retinoic acid (Figures 36A-
samplg; eantaniing ithe secomd Gaction WA agont, Forjanting tﬁeﬁrsCfracﬁdneand

r t 0] 02146 _PCT/.1 L2007/ 00028 i nvention
the? uSr%?(ﬁ{ar %\a?gél?d@ﬁag et AR © ?P@%Zoﬁ(%oﬁgflﬂ%%ﬁ“‘é% ahgigeen an
undifferemniated aands tigferertiated @alme or tdin et hgd Fd@ﬂ@hgsdhffgrentlal

p of ., contacting a neuronal or stem cel | wit

Staaﬂn%@ﬁ uphlitlerentiaiedcaad diEupmsinad rsuranabe emicell contactmg the
firdli ifriclcﬁiroﬁ"‘z{ddaﬁieoé?acofg#~I elih t\x;iﬁmo f‘eggt ésﬁr%ﬂ g}%ﬂgﬁél egegond dye,

accord|ng to any e net escri er el nabove.
de®ctitg Hizobthininy btk lﬁsstﬁfsaoﬁeﬁ iwigtd thee fiedt ndyet hﬁi ther 8cond dye,

T T R o ey B e
compRihd TBOstAfing bESHEL iRl #l8on AMPRALO rs'@@(l)nmfa%ﬁ&ll' thereby

activity. As defined herein, the term"netabolically
idenifyrag theeigent whichfaduces neuseral oh steinmepliadifferangiation. In another

T T A S T

inddoe aburanat or Wiethédll differegaggfom. of the present invention
i nclude carbohydrate netabglismdisorders, disorders
of $t SFf’élorﬁet“éb%!Oﬂ%erh erpbtigient. vihie present, invgaiéom provides a

fo; ?érl%lﬁpyr % %n%.ge ik a h 1&ﬁfcgs g%frgrga? é)!f%@ln AL1P l e Siation,

of pu sorders,
thedinsthod| eomprlsfngl uhplsobpmifaibdﬂmmg]a stirsgle d:enfprrsing’rmbaé than one

A 0 S Sy o e
fra@ﬂlcﬁpfr@tﬁrtﬁe sdrﬁ‘pl@ %n%ﬁﬁg tHE%@Eondtfpeﬁ:uHH W}@l‘ﬁqé Godhl SRNBELing the

is selected fromthe gfoup consistin
firgtdrdsting candttbe WE@Cabbfra@mmfbrademmpaur[d sqrather of)ﬂlstlngulshmg

t%he%g?érg [ﬂ'}@bﬁf tlagegi’ ,ﬁ?f? rggﬁunnect | S}g%%%lgﬁf Egéesﬁtl)rceﬁ by havmg

differential fluorescence in the undifferentiated and differentiated neuronal or stem

cell, detecting the fluorescence of the first fraction and the second fraction; and
comparing the fluorescence of the first fraction and the second fraction, thereby
identifying the agent which induces neuronal or stem cell differentiation. In another
embodiment, the method is adapted for identifying a combination of agents which

induce neuronal or stem cell differentiation.
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Di sorder of Purine/Pyrimdine. Metabolism a Bl ood
Di sorder, a Disorder of Lipid 20 Metabolism a
woe@onaane of Metal Metabolism a Transport Di sBCTER2007400281
Di sorder of Lysosomal Enzynes, and a Hene/ Por phyrin
Met abol i sm Di sorder. In another enbodi nent, the
nmet abolic disorder is selegphed fromthe group
COoNY sStided heddin Ih8RELESH urﬁiﬂ?ﬂeﬁﬁﬁehn bR ef\lﬁﬁqg ti ¥ 095 nal
St orage Di sease, Adrenal Hyperpl asia, ’il
or [Sfeyn rgPhgpfer Emtéhnb’ Daﬁlwmréqtdarwmerwm@h n&nhﬁlam saerﬂﬁ:ell

vels H§§¥‘%§n§h er e eréﬁriiﬁlag‘ gﬁ%}?ﬁ GOUt ESFC as completed the

pr((chsTdiﬁaclhﬁ‘e&aﬁhtmn Riathdretiesd kerﬁd%%@include neuronal or stem cells
}—&gﬁrchol esterolema, WIson's D sease (cog%gr
at Kiitontagetyid: idevelopmsst sand miffresnsiaticny diver esample, the

S8 e 0 - .
copsons g (L1 NEL g i n v
nelggndrﬂraﬁggs celnat didfeednt fsmgesméélffafenhbﬁorp rlas@other embodiment,

the (Rl ks snCB Ao AEveoRBTor G IRgreResEndn o
nel&&ﬁamir e&m Wils @hdl@i’e%n@@th%ésmf%@&gnﬁa‘ﬁoge limting.

Additional ly, each e various enbodi nents and
aspdbe s petentitle gonaeation |bebwerni ofiffarentiatiomenidection and the

no%%{lﬁaﬁlﬁpngfé ﬁ}ea&}?% &l ¥P 2 %élel%?a% 1ﬁ16%1§&-[ t#ei: Sgegétl(ir%o E%r}dsell P,

20@Rper Maradwak, Shppoidntifie fhadhdd Ovh NGe PYMBUIBS to use the
MPLES 5 Reference is now nmade to the foll ow ng

differentiation tggering; agrntnas histopretaetorsisevis hesdemonsittes, by
nelhjobﬂﬁéét@fse i rf'l‘?e gy Wf'tﬁ@ Adtiréhall d&hkﬂelﬂ LEAY Oan?%lg' A is well

CGener al | Y; t he nomencl at ure use erern an
establisbeca{ Girapnpred @b AN08s Grtriokernedextiant (thfehtpmais Ehinese medicine)

I nv ion includ nDI c bi.och
indy B Bt o cRBeHRNE BN 2o bl s, prasere of
nedroehiV HEBEp AINds ttl'iﬁirr@étﬂglﬂe)’ch@ﬁé’ﬁr%hﬁ‘le& 4t8mtdf d]iﬁerentlatlon and
literature. See, for exanple, "Ml ecular Coning: A

neyreprgieation ik PEI2 sﬁhabwg@ ldoemmeraf:d (Chaggoyt; al; @moo)s nierve

t | Vol | -
grogftﬁ’ M%Et%k‘ S%\W G )Nb\ésfjl)%ﬂ 15 u %ﬁ%wgl R %g@Q%P N nqlonﬁﬁul?) 5188){ g'md
neurmhb’bhe’zd dliffigreiBianing $yctor ﬂlOII’IDI Méll%)/a@@ ?rot&ﬁ@ PC12 cells from the

nor e, ryI a{]‘ﬁ@( 1989); Perbal, "A Practical Quide
W%‘fywéﬁ‘éfélm it @azyﬁ 'isch emsﬁ Beniecsyet gl, d48R3). Thewevopotective

effé&mGF%ﬁ&Q& %ﬂ}@k{éw evéo%?rﬁe?gfghﬂat%ns a‘lm %gg ﬂ%éc{ B§ NGF

Amer | can Books Irren e
to promotmndiffareatigtiinsandAesiteaioahation (Bdkivsakt Se19953. FurlehSore, it

was 15y Thit Eiasiih 5 a2 oberto rBFRC) ROG i promeles the
0
d1ff5%r%§%t%%§and4mﬁﬁ§tséﬁg Fré‘w@n ﬂJ&f 1%2%20 ?2\1?30 3&35% 89@%;(311 survival

duriag isshemia. |In [additisin, Iasqonﬂblnﬂlqn efINGH 88d yetiddlu meintras more
ootk ﬁlagl e%th%rnaéemgr?é i llkglgf tHaqF‘iﬁese t\Izv!) Iaggg‘.ls L:gna}gr protection by

independent pathways (Boniece et al, 1995), but these signals are

differentiation-connected.

As contemplated herein, this invention provides a useful screening system
to detect differentiation inducing agents. Base on the results described
hereinbelow, showing the detection of NGF (not shown), Retinoic acid (Figures
36A-B) and sodium butyrate (Figures 22A-D and Figures 23A-C), the present
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20 E., ed. (1994); Stites et al. (eds), "Basic and

Cinical Inmunol ogy" (8th Edition), Appleton & Lange,
woooraddge CT (1994); M shell and Shiigi (eds),PCT/IL2007/000281

"Sel ected Methods in Cellular Immunology", W H

Freeman and Co., New York (1980); available

I Mmmunoassays are extensivel6} described in the patent

ineandioncfuetht; ﬁ)'r@wﬂé:st £madtho® of SRBropkSlecti X @gﬁh& neuro%:ﬂ Lgr stem
932 .3, 839, 153; 3, 850, 75

Ce]éadtgg]'?g@g#e % | gempuising the gom of gontagtingna n@mnal or stem cell

Wlﬁl e g‘; 663711101331r ngcgigesgﬁegmon%d gﬁ%erggzgll dﬁfdﬁqg\ﬁ% n,5\§llerem the agent is

1den(gﬁp@ @m@cdheg)to gy @yt fethiodd d@anbcd Mreindboveed. (1984);

c brl dl zatl on" Hanes, B. D., and Hi ggi ns
E\h&abo&g%w?r "Transcription and Transl ati on”

Hal mﬁﬁdefﬁled&erelﬁn%ﬁe&ﬁl ‘%et%ol%allyﬁﬁﬁ)alkg%%?l) grgfé s to a cell
"Ani mal Cell Culfure" Fr eshney, R
havmwherrgea deficieat gn ab@twmtatgmcnmpanmﬁ as @1888) of the

an ﬁfoﬁ@%} 'rfé@tldb% %%ESQY Ngéﬁggﬁlm %96?{1/& e i:ergi7 metaBbohcally

noﬁndcte:ﬂlh”creﬁlrseﬁzsa ceIPLRViRp alroe b mefabiolic dBnditon AMRYHOLSivity.
Academ c  Press, San Diego, CA

( 199”6) onwﬁ‘éﬁgﬁ i’s%’el%tla non-kimyiting higi omplabolfy getder which are

VI S G A bRy i

disodiers ¢fr sheroid me@bYlisna| donodcting |txskueanmsclapbc5@9 Eﬁbﬁtérsb(yf anlnno
. rth Q her genera

1T EFENEE, Wpldepy Shdiod Rriruf gheiabolsn Slomtmuntes, Graders

of Hpﬂolﬁdtub@iﬁsrﬁ hiescRddis of theb |n'1é%é[&ﬂilsﬁ10 tBRspOR dls&ﬂa‘ﬁ'r‘dﬁ(ﬂ'ders of

- the art and are provided for the "conveni ence of

lyspsomend enzympgs ang hemsfpornbertia oretaholismi dissddarherei n i s

e
'Dn]? efbg%?% dlﬁ-erF rtﬁ% r}ngt%bglﬁé cfl’%sorr] erahsdsﬂs?,lteﬁétl ?IBn%‘ﬁt group
comsisting obh Gadmhgéfaw Mataboki)slﬁ) Padceder, 4 DiddAddERKF BteroiiNBetabolism,
DURES The follow ng materials and

%géﬂg?tfvﬁe 1sgye E 1 9ELdu e Muselet Pisardee oA AsminooAcidy Mepabelism, a
Disofe? l&mtﬁ?ﬁ@}mlr@mémg eM%kAb%stHe& %&8&? l_[ﬁé’&rd%s %{)@bﬂ& P8¢ Lipid

procedures Table I'b bel ow provides st
Mejnbobisdup disérder g h@{taill\/fstaholnﬂnmga Tmpmdlmgorﬂer tahBlsorder of

|nvent|o t ir drying is
Ly%re elpé{‘abﬁy? ’eé?nfl ? EX 'IS‘ﬁO B teachi ngs

of Ilh@ndlh@‘sﬁﬁbodlﬁiéﬁf‘tth@ &etéﬁmfccﬁib(ﬁﬂef? fese1did § ﬁ‘gﬁgiﬂeaéroup
effect of the protocols Mul tiwell plates cou

consisiingef Pighpioni Figictase Intpderdngsd, K ycogeni S$toragd Miseass, Adrenal
Hyﬁ_%@ﬁe)é %“%Hs&ﬂaroﬁgr'swlgﬂ Eh%ersrﬁéilr{lgs fs?n r%vr\rnleggH%t)gﬂh%sp atasia
Phenylketonuria, Albinism, Goiter Gout, Lesch-Nyhan Syndrome, Xeroderma

Pigmentosum, Hemophilia, PB-Thalassemia, Sickle cell Anemia,
Hypercholesterolemia, Wilson’s Disease (copper excretion), Cystic Fibrosis,
Rickets, Gaucher’s Disease, Tay-Sachs Disease, Porphyria, and Niemann-Pick
disease.

Additional objects, advantages, and novel features of the present invention will
become apparent to one ordinarily skilled in the art upon examination of the following
examples, which are not intended to be limiting. Additionally, each of the various

embodiments and aspects of the present invention as delineated hereinabove and as
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A - Protocol for non-cervical air-dried snmears B -
Revi sed protocol for air-dried non-cervical snears 1.
wam7doy4s! i de or print 2. Fixation: 2 m nut esPCHIRIKZI00281
1. Air-dry slide or print 3. Cean in running
distilled water 2. Fixation: 12 min. in Fix-3 4. 1
mnute in Fix-2 3. Cean im4running de-ionized water
cldimedligatie i dlaifnd Nd¥ciéh Gl IHn8S Wl Bhedtal guﬂéqopt ir1 el T&ifo%ving
6. 1 minute in Dye-1 5. Clean in running-distilled
ex@ples- 7. Clean in running distilled water 6. 2 min.
in Dye-3 8. Ext-2 for 1 minute (mn) 7. Cean in .
running tap water 9. Cean vigorously 5-7 seconds in
distilled water 8. Ext-PXAMPEESI n].c 10. 15 secggds in
Ext-l 9. Wash in de-ionjzed water for 1 mn. : )
a e R§IIFY6 S 0w, mede 1o dhe, fllowing gramples.ewhighttegeth. with the
i -5 ; ' - -VMsh in
e et kg R0 IRRRAAER o Mhrthe ydo0 1,
di sGenerely.the sométlatireasbdhhaecinranbyie RBofagury %rdﬂeﬂl%lreg-étilci)zed
. PBS for 15.seconds 13. Cean.in distilled water for
in 58 bient R BEERH nglids Pt @Pdﬁf‘dmcalo @gz%a@g@m and
recORBUBRADNA febhniQudk - SQ6h YchnitBSs %e 7 expBined in th
.. seconds ethanol 17. Clean in distill ggm\n%hg figr rfg m the
litegduren chee 180 exraple, |Molrgulanelonibg? A0Ab BRIV Banual” Sambrook et

P L .8, for 4, mn. . unt
oL O P 36l 1 Mgl 1o ou g i ool .
ed.(($294); B0@subbbbiyds, AC@entiPotéEo1¥in MMecHiar BIOR 96, 9bhanaley and
21 ear in Xylepe 22 Munt in Eukitt |- Protocol ~
Son, Paffiraqtey Mgnind € 380)% Brpbplat Afrsticalide do Maleatadlaing"
lh@Wﬂ o €n " . .
o Depa%%f%f }%r?a%{feﬁgﬁ’ds{énrkt%\;\ﬁ%@ ;Cy g%gﬁ %{a Hsf{éi({ﬂrlrﬁh%ﬂ)é)l\lédcq?legtlﬁc
Angyigain Books,\iew oviskr Bitrere eieblh deds) "Behbine AnalysisiuA € abagkory

Maﬁ’l]u%lsﬁiteéfesa', f\Porls.?i-éErj (Eéld%pri\rll\gsl?ar{)& lijaﬁ)_c)lrac%grlyzl’ergss\:\kla\}e(vevr on8<r (1]998);
methodologies as set forth in U.S. Pat. Nos. 4,666,828; 4,683,202; 4,801,531;
5,192,659 and 5,272,057; "Cell Biology: A Laboratory Handbook", Volumes I-III
Cellis, J. E., ed. (1994); "Current Protocols in Immunology" Volumes I-III Coligan J.
E., ed. (1994); Stites et al. (eds), "Basic and Clinical Immunology" (8th Edition),
Appleton & Lange, Norwalk, CT (1994); Mishell and Shiigi (eds), "Selected Methods
in Cellular Immunology", W. H. Freeman and Co., New York (1980); available

immunoassays are extensively described in the patent and scientific literature, see, for
example, U.S. Pat. Nos. 3,791,932; 3,839,153; 3,850,752; 3,850,578; 3,853,987;
3,867,517, 3,879,262; 3,901,654; 3,935,074; 3,984,533; 3,996,345; 4,034,074;
4,098,876; 4,879,219; 5,011,771 and 5,281,521; "Oligonucleotide Synthesis" Gait, M.
J., ed. (1984); “Nucleic Acid Hybridization" Hames, B. D., and Higgins S. J., eds.
(1985); "Transcription and Translation" Hames, B. D., and Higgins S. J., Eds. (1984);
"Animal Cell Culture" Freshney, R. I, ed. (1986); "Immobilized Cells and Enzymes"
IRL Press, (1986); "A Practical Guide to Molecular Cloning" Perbal, B., (1984) and
"Methods in Enzymology" Vol. 1-317, Academic Press; "PCR Protocols: A Guide To
Methods And Applications", Academic Press, San Diego, CA (1990); Marshak et al.,

"Strategies for Protein Purification and Characterization - A Laboratory Course
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6. Incubate in Dye-3 for 15 min. 7. Wash in running

water for 1 mn. 8. Incubate in Ext-2 for 3 mn. 9.
woam/1on4ee-i oni zed water for 15 sec. 10. | nCRWEIIZ007000281

Dye-22 for 3.5 mn. 11. Wash in de-ionized water for

15 sec. 12. Incubate in Dye-26 for 10 sec.-Rinse in

distilled water I ncubgte in Dye- 27for 1 mnute

( ' ncupate in
N e LS T AT ST
forglebereli. theh‘gelllémall Iefemm:e:? @re%préided -thrﬁﬁgl%lﬁtﬂlﬁ@m@bumé{ﬁ The
ve. bat Hs of absol ut e et hanol

Clear i.n ?
procg g herein B REeTe Lcp aie Lo 18ribe ot gnd s Rrovided for the
coﬁkélﬁietntze oRaRE &Hder 4 /
S Dahlia M chr orﬁg@ %%%f°%§ﬁ| %’ é%hﬁﬁuﬁger%lgslgg‘?mmb&ed
he@umbsr@f@gmqe LTD, New Fuchsin, SIGVA, Lot 37H3463, C
5 42520; Pararosanilin acetate, A lied chemcal, d
42500; Rosaniline hydrochloride, BDH, Prod. 30024, C

42510; Methyl Violet, FI , , Cl 42535L; Light
Green, SF Yell ow sh, Lotuﬁgég&m d 42095; Fast

G eeDifférbntid ) deervi
o caDiirey 34%"7%g 45 é’%ﬁq%@froé'r flalifitl 'ﬁ%{k%%@’ ical
Lot 111H3470, O 21010; biaplsiesdi ne Bl ue, Fluka, C
52040; Methyl Geen, MERCK, C 10 42590; Picric Acid,
Pyronin Y, Fluka, C 45005; May-Gunwald Stain, SIGVA,
Cat MATERING SOANDHEXPERTMEERTRL OPROCED BRI Er

Res%grc Chem cal s; Hematoxylin Solution GIIl No. 3,
Si g owing matgnpl Aves Proerigiantal spmserdursy gretiaw odaes to

ExE RS Wioufh Exgrfifls dRIRTRBUEE, TP 1 S et T Basic
Fuchsin; PBS Tablets, SIGVA, P4417; trichloroacetic

aCI V‘D 2007/ (]?02146 PCT/ | L2007/ 000281 67 (TCA),
t RUKBHE PLOSSAPES acetic acid (GAA); formal dehyde;

et hQ‘ﬁble Ry 'ﬁbbﬁd@ eét!:}&“o?%?eﬂ bdufdbfo %@érgp@tammg

Screeni ng Assay for Hi stonodul at r Con'poun nt al ni ng
acqordiagi onthe present invention. Please note that the air drying is preferably
effected in accordance with the teachings of the present invention, improving the
differential effect of the protocols. Multiwell plates could be stained following the

drying: minimum 3 hours (hrs) with an optimum of 24 hours following staining.

TABLE 1b
A - Protocol_for non-cervical air-dried smears B - Revised protocol for air-dried
non-cervical smears
1. Air-dry slide or print -
2. Fixation: 2 minutes in Fix-1 1. Air-dry slide or print
3. Clean in running distilled water 2. Fixation: 12 min. in Fix-3
4. 1 minute in Fix-2 3. Clean in running de-ionized water
5. Clean in running distilled water 4. 2 min. in Fix-4
6. 1 minute in Dye-1 5.  Clean in running distilled water
7. Clean in running distilled water 6. 2 min. in Dye-3
8. Ext-2 for 1 minute (min) 7. Clean in running tap water
9. Clean vigorously 5-7 seconds in distilled water | 8. Ext-2 for 2 min.
10. 15 seconds in Ext-1 9. Wash in de-ionized water for 1 min.
11. Clean vigorously 5-7 seconds in distilled water | 10. 10 sec. in Dye-5
12. 20 seconds in Ext-3 11. Wash in distilled water
13. Clean vigorously 30 seconds in distilled water 12. Incubate in Dye-23 for 5 min.
14. PBS for 15 seconds 13. Clean in distilled water for 10 sec.
15. Clean in distilled water for 10 seconds 14. Dehydration in 70 % — 96 % — 100 %
16. Dye-2 for 6 seconds ethanol
17. Clean in distilled water for 10 seconds 15. Clear in Xylene
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5 The screeni ng assay was devel oped with the ai m of
screening purified fractions for activity. The assay

w0 g00daesilghed to assess whether a fraction is cepED2e070f00281
simulating the activity of a crude extract or verified
extract (labeled GS). A fraction is deened active if
'r is capahle of significafly inhibiting the first

Yé‘éﬁ"r r‘m’? ed) st al ni n of nallp.gHeunt inEekifts,
l}?b"? éﬁ @ul aiory activity was 10
Iv%rléa)ﬁ %) lin | o/T odl 41285 ni ng. Pl ant Extract:

Raves for the proces< are between 15 and 25

10 2N r\onfl rmf er

ga LIET t ¢ferably—18-30

= ?’5%?‘;5‘%%&“ opardlinst {ne |eaf until the edge.

15 Leaves bel ow t hegse specifications tend to

1. h&\?’@fﬁa-emb@dmt orta siided4 tognoh) t  be over-active fromthe

| r‘H‘?P%‘?fﬁ‘iaBW i {0ty lend bafhs.dvpinughi || e | eaves that are above
%rlterl are characterized by very strong green

mBLt ﬁ%ﬁtw%‘f?asef“é‘ﬁ%eﬂi"ﬁdg‘ﬁw very little activity. 600

4. 91Fa 0y, Olosfmgneaves were cut into|1-2 cm pi eces. The cut

5. QANER dWREBed vl B XEfHluM th 1.5 liter of 70 % et hanol

6. ( Eictlide iRDFE-K@PL5 nli@ ! 5 days (foom tenperature) in a
7. S dakled neong aherdsr.l mihier eafter, (the i quid was separated
8fﬂr@nbatehleExt-8(ﬁrl3dﬁn and kept for further use in room

dt-ignieed wagr foolFtsearal purification yields, the
IOHI Ehaﬁlw\ﬁxe?élf%é\&@dnto age in the container for at
“t in deyiopizgdavaignyr I9e% 0 one fonth at room
EF a4t Do 6f‘2‘50ﬁ|°f 1t disiledor epar ati on of Pl ant
lcq) Extract for Use in the Staining
fjlggﬁg% Q{%&%f? r?vlgzﬁc_gﬁlse | hput Material: Leaf
14@&@@@{@@@3@%@,@ ed as descli bed above in terns of
15] @ath ih enghibedandr 10306 svei ght . Al ternative Preparation of
16OptliydmtionEx 10870 % W0 228461102146 PCT/ | L2007/ 000281 68
17| Slwras? geseeutiveibatlis ntabsoliteZttamlp) eces. The cut pi eces
55\?@?‘@“69&Pled in an oven at 65 [ for 24 hours (hrs). At

1 ﬁl B‘E& ing, wet content was 80 % while at the end
9; Mount have been 4 % Thel material was bl ended

|nto a povvder (700-1000 mcron). The powder was 5

used in extraction in a reflux system 1 hour (hr) per
extReugennn, solvent: 70 % ethanol, 40 C. Three
sequential extractions were perforned, each tinme the
povidescholad 33342¢ Stgnee tl@dme@ubint PBE; 0fahlie MicBidha @05 i Qolor

nd§8 (8 953 Baliia GuktTh; Nw RehanCSiGMA" Lot 37H3463, CI
42520; Pararosanilin acetate, Allied chemical, CI 42500; Rosaniline hydrochloride,
BDH, Prod. 30024, C1 42510; Methyl Violet, Fluka, 69710, C1 42535L; Light Green,
SF Yellowish, Lot 055H4405, Cl 42095; Fast Green FCF, BDH, Cl 42053; Eosin
Yellow Shade, BDH Product No 34027, Cl 45380; Bismark Brown R, SIGMA, Lot
111H3470, CI 21010; Toluidine Blue, Fluka, CI 52040; Methyl Green, MERCK, CI
42590; Picric Acid, Pyronin Y, Fluka, Cl 45005; May-Grunwald Stain, SIGMA, Cat.
No. M6901; Harris’s Hematoxylin, Pioneer Research Chemicals; Hematoxylin
Solution Gill No. 3, Sigma GHS-3-32; New Fuchsin, C.I. 42520, Sigma N-0638;
Phloxine, C.I. 778, Hartman Leddon Co.; Azure A, Allied Chemical Cat. No. 442;
Methyl Violet; Basic Fuchsin; PBS Tablets, SIGMA, P4417; trichloroacetic acid
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third - 1:3. The three resulting extracts were m xed,
filtered in vacuumfilter, paper No. 40. The m xed,
w0 pdovaeads ext ract was evaporated in a rotor evEEDH20@W000281
under to vacuumat 60 Cuntil a steady wei ght was
obtai ned. The resulting powder (final humdity was 3
%9 was bl ended further in &7 grinder. The powder
ra re it f s Steal N ) .
TéAt)entq;1 etl/iﬁxi)l pcgmgél \A%g&? akg‘%ldjupeﬁ g %tfe almo d%ft cther;
Calmymeﬁl}%ewmse piding CM 55 Wéhdtminf e of powder ed
extract: humdity 1 % after six nonths at room
tenperature in 15 transparent glass - activity was’
equi valent to the initial level. Staining Solutions
and Sr-'mcamgvéssayfanﬂtstwmMtoACQmpaunq-Coﬁtmg\léaNmnsi
contained 0.3 %trichloracetic acjd 20 %
et h |Scr%elsng/oaﬁ%%a'ﬁé|devzlose%‘@1lﬂaéh%ualrac@ﬁ pereeming purified
I
GO for ey B (IR ARANE o AR IHBEARE o B Fadlble of
smﬁllmmg the abki)v1t3201( &icvtrde 2xtradtior abiified dMarac? (lﬁﬁélé@(‘ﬂ?d Alfrdction
otrlchlor cetic acid (TCA 20 % et hanol, 1.2
drigtive o 15 lﬁ/&@?a&& af Sl@é 1qaatly dnbibiteygathe firss (%een or red)
0 4 t
Staafg?gﬁ‘#ﬁé?ﬁ%a&é;%ﬁ ey gLl BB Gl hogy B, gras
vefifie in BBJologicabsthinénglo. 2B contai ned 6.6 %
trichloracetic acid (TCA), 6.6 %glacial acetic acid
(GAA), 3.3 % nethanol, 3.3 %formalin, 80.2 % ether.
Fi X®dm¢Eduecr:3 (Fix-3): Fixative No. 3 contained 0.4 %
trichloroacetic acid 30 (TCA), 1.2 % nmethanol, 2.5 %
GAAOPHE deaes for theahgenss al@S)GM@%nddmede?ﬁcgrsms hhibtheir length is

pre\l@tdﬁ& l(ﬁ\é\g) %g?tﬁlégzzm E% g{,ﬁo g'flsr?e%if Elegleg}l ur?tll the edge.

LthdsCtthWGmbélbW @ei,dispe(cTﬁ%%hong t&ad Bt aRA red%itafeifand tend
to éPf or mal deh 76.4 % double distilled water.

PHETPE TR Oﬁbﬁlesmélrbliéonmns)of Fewathike Ikaves tat gre above

BEOURAELE LTSRS o Bl o] B g show
veffyoitthelaictivitgi still ed water. Additi onal PI ant Extracts:
ms cut

rborescens mller extra t
I eagg@ ({ﬁf@%{es WFEeheut 10fq ar ?n E@C% et 3’5n‘81‘ta18'i‘1‘635 were

ikePtwit®r 1. 501@@y§f(7(p®m SBARE! ) add’
mlcontVlel ner. 'I}her eafter, the ||%ﬂt9mm%{s é{g tz}?gjt gg ?ag}%ngoom

tempieeaters) jiel@ seatbdneantaingrt Thercafiary theehqméewamserpamd from the
sollSTRE ﬁ(@}gt%r further use in room temperature. For optimal purification yields,
the liquid was allowed to age in the container for at least 10 days and up to one

month at room temperature.

Alternative Preparation of Plant (Ficus Elastica) Extract for Use in the

Staining Procedure of the Invention:

Input Material:
Leaf material was selected as described above in terms of leaf length and

weight.

Alternative Preparation of Optimal Extract:
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Ficus elastics extract (Ext-2): Described above, but
briefly: 600 grans cut |eaves were mxed with 1.5
wo pdoenoxfic 70 % et hanol and kept for 10 days (rBOML2007/000281
tenperature) in a sealed container. Thereafter, the
liquid was separated fromthe 15 solids and was kept
for further use in roomtemgerature. Lantana Canara
ext LagesWoté cd)into3Q ¢ |
e o e e e o BESs YEfquiy Bekar 65
th@ﬁﬁé heptsr@ys)i itathe bagistingomwenrondent wah&d tgfwhdle, attthe end it
sgparated fromthe solids and was kept for
Sh(#dl %%gé /len roomtenperature. 20 Dyes: Phl oxine
( Dyé"hé\)natéfm vasiblénded e a Polvdxi (TOOVBB0 WsiBfdn).OThe powder was
paraffin- enbedded tissue. The dye was

“S%:lg:&girg%l%yn Airsdilmgsystest: d rhews (hs) p@frﬂxzmtm, wltvmtzﬁb%ﬁthanol
40 ®t d’? E%Cﬂ.{eﬁggl éx‘g[CAcMse&ler@ %l‘fgpag% FI’P&W gl‘ WaSr re-

e was pr par e
tgwmﬂs Qﬁarmts of 7R %B’lthalnmlﬁhleacl’f)@xﬁhctﬁfn Gﬁl’@ﬁnQFS ;000 1:4;

thi% ,Eg gte]_ di st [l ed water. E03|(£ "Yel | ow
r?'re ¢ BiCh{EsYy t&%‘?&ﬂaﬁﬁ Were gige rﬁétezﬁd IEd@Plﬁén filter, paper
NoYelol owhs hﬁ‘&@d' ﬂltél@d k@bt JAO exfﬁﬁrﬁ@@ 9 f?(?}(oté’%ggﬂorﬁgr under

doubl e distil wat er. Harri s "Hemat ox
vaqupypeat pf:° CGUM@IS‘E‘W@Y wpight wias albthimetlar ris 30 Hemat oxylin

cyo T AR EG:, Gbe? P58 b oY %4f b Dlendee i i o

grinden) mmg)mma&uaeswaa B@co@@uiu&é@fd}memsa %ﬁﬁﬁ/g é’%]ekay The
m_Xi ng gr ans _of ght Geen with m 70 % anol

PORH 59s rkksonlia 78; % rhans) awam 18 2«(607¢Hc72414@11e1f life of
Poﬁ@éd LBA- %ﬁftﬁt FO%He %J[ ltﬁo (?hg | IrDﬁY IRIO em;é;:rature in

ready for use so lon’o oxy

traBipsnent lgld3s o wwati Py ovais rguibabint gatie 1(ni3ya& lék)el. Dye- A and
Dye-B were mxed, boiled for 20 mn and cooled to
roomtenperature. The dye was filtered 5 through a
filter paper, and 250 nml of absolute ethanol were
add8tkining §otutione end Taxdivesdye- 5) : The aniline dye Light
Green 50 % was used as a general stain in sone of the

pr oFr@sive NorHe(Biril)i nidixalyre Nas 1 mosfaired 0. 5)3% rtrighlogcdtic acid
h,5 h
ot B R S X Sl O B

formaldahyden 495 qilied padexd.2 0 J3ubke etifinkd! watdO BZHéE 8vas added ex

e-7): The aniline dye Azure A was used for staining
te ffin- enbedded tissue. The aniline dye was

Pr epahaive No. B ¢FiNR)0- FRaAVATR. o (AR 22 % trichloracetic acid
(TCA), 20 % ethanol, 1.2 % methanol, 2.5 % glacial acetic acid (GAA), 0.5 %
formaldehyde, 40 % ether and 34.6 % double distilled water. Ether was added ex
tempera.

Fixative No. 2B (Fix- 2B): Fixative No. 2B contained 6.6 % trichloracetic
acid (TCA), 6.6 % glacial acetic acid (GAA), 3.3 % methanol, 3.3 % formalin, 80.2 %
ether.

Fixative No. 3 (Fix-3): Fixative No. 3 contained 0.4 % trichloroacetic acid
(TCA), 1.2 % methanol, 2.5 % GAA, 2.5 % formaldehyde, 93.4 % double distilled

water.
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with 50 mMl of 100 % et hanol and 50 ml of double

distilled water. Phosphate Buffer Saline (PBS): PBS,
W@RO07/1821460vas prepared using conmercial ly avai PEbi2oPBB0281

tabl ets. One tablet per 200 ml double distilled water

was 15 used to achieve a working solution. Dahlia dye

(Dye-8): Dahlia dye served @s a stain for non-cervical

srre T i A. dy: SNB' £ y 0.5 .. .
q?rlfzga (= NS Pﬁﬁé{oﬁﬁmdﬁ(lo?%@eoN& Qﬁgﬁ&eg lfrb (glrlﬁrogcfetlc acid

(Tﬁm),b’l % Ideihamdlj 28 GAte7.% Dalmdldehyte 7(6[4/% db&}ole diﬁﬁhlddavater

99A .an_anil e _used in.the revised

pro SXptive N% w&:ﬁc@%ﬂ@%ﬂég m%é’%“’e i |1Q2@9,&°W§§1ed 6.6 %
t aﬂ&a@étﬁ;dac@a/ TEXH,ME5 e i #® aci® Fyghsy ® %
rlo Met hyl \/(ol e? S%érgar?nmg? Naé?/b gﬁlé(l;As)l g%\?\n‘?’t ethég&n‘? B %
forgtalinedistakesl wated 20 400 m of double distilled water.

Li ght Green 20 % (Dye-24): The aniline dye Light G een

20 % was used as a general stain in the protocol for

f r ozeMditied PG Exlaessani | i ne dye was 25 prepared by
m Xi ng 4 grans of Light Geen with 20 ml of ethanol
and 4doe ArbeJescegy euiler gxtrach (Eog-1)iap@Q)} zrapsserd deaves sigre mixed

Ofi r r
wiEOT I oPO5 T LU FO5L AF 1ARBERE Sl iy sl
comtainer. dridreaftei B:hmhqufd %A stpdrhthdrfodm therdolidehndsiadekept for
fufor 5mnutes mn Next, 2.5 g of Eosine Yellow
heL gRe Qo ‘in 30 150 mi distilled water and

50 Wicuafeldddfes %kﬁtal?ﬁ{]?itd)anﬁes%ﬁbe@ﬁb&{% iaﬁtr bﬁ&l}m@OO LY cut

were m xed and boi | cool ed
leawgs)memmem@\twfe 1a5n¢|1tefr| <|>ﬁ é’ﬁ e"d cmamlgand bqpeforfl(] tays. (room
in 300

i | was allo and. wa sh
tenperdiife) 485 Rl Eohyghortn Y nissta st SR E ) peigiaty fom the
sol&@)@n@ﬂﬂ%\k&bﬂfoﬂﬁﬁﬂﬁr uéb idyodmMaipdahturaral d dye in

nmet hanol, diluted into_ Sorenson's Buffer, pH 6.8.

G efntanaCamary extraect @xddda 300 gramsicut jeases were mixed with 1
/.
RRSAT B A el oy Bod BRIl o

TheiiesRere sheoliquitl ivdessepsnied depaniad folidszad was kapd forfurBeuse in
baths, 3 nmn each, and washed in two consecutive
TOOé??Féﬁl&ﬂlat %ths, 3 min each, followed by two
consecutive 95 % et hanol baths, 3 mn each, and a
distilled water bath, for 3 mn. Follow ng
depé]yaﬁi ni zation, the slides were dipped in

{ap PHESE IpUATH BAE b o Rbficins Fedni rof R parattin-
em‘h@@de@tﬁ&ie ThBaRe wab pfé@ﬁre\ﬂﬂfy&nixfﬂ(?f .5 @ehnhd o 88646 4 @h 200 ml

e-C) for 1-2 mn, and washed in tap water as

?ﬁ%@*%ﬁé‘@éaﬂmmépf@b@%r e then dehydrat ed in
as C?S%J @X%gogﬁ%Bgﬁldgg 'v%fgsprépisage / By EISSO{QAI‘%% g ams of ﬁlsmark

Brown R in 50 ml of ethanol and 200 ml of double distilled water.

Eosine (Dye-C): Yellow was prepared by dissolving 0.26 grams of Eosine
Yellow shade in 15 ml of 100 % ethanol and 35 ml of double distilled water.

Harris Hematoxylin dye (Dye-1): Commercially available Harris
Hematoxylin dye, ready for use.

Light Green (Dye-2): The aniline dye Light Green served as a general stain
in the staining procedures. The aniline dye was prepared by mixing 4 grams of Light

Green with 50 ml 70 % ethanol and 50 ml double distilled water.
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with xylene (3-4 tines). The dehydrated slides were
mounted with Pernount or 15 another suitable organic
worewittdoaige medi um May Grunwal d G esnsa st ai ni nRCT/IL2007/000281
protocol: Slides were fixed in nethanol for 15 mn,
and then stained in May-Gunwald Stain for 5 mn. The
slides were rinsed with wat’®r and stained in G ensa
St aitfematpxylin Gb (Byer3): A treadystbriisd solytidohef HdmaesyleGR No.
rinsed in Sorenson's buffer at:-pH 6.8 and rinsed again
“in 50/50 v/v buffer/acetone. Follow ng rinse, the
sI | Bismaeld Brdohy BhRkatt Conjudate QD?E-QS‘G é'}@%n&r]ﬁye-B were
red in xylene. Finally, the slides re nounte
ml%ﬁ? otlpd i ﬁbaﬁtm@r antheedled e uoambtwportani Cheodye ivag filtered

t S
ol 4 et B SOt A o R R e Ot S erens
vver LightlGreen SO %d(d)yevﬂar a“hﬁaﬁﬂﬁﬂ dve Thght G50 90 Rhs HiRd as a
nut es andvﬁghtgn Hg % water for 1 minute
ge‘éeéiag]rﬁ"algm dewe, (e profrerly FH‘H ne| dys wesyprepsaptliby mexing 4
grailnsrafrmglﬁsela&%&th%%gl of"@tﬁaﬂolscﬁﬂ 0 S wpa 1d s 1?ed water.

m nutes, washed with 70 % e nol mnu
t heNegOughsin @y e96)e 0 M oblution wes prapated in 3B %l e&namﬂr e

th G f and. washed
i BEOEEBTEDS Ok BRE By Arthe Aues B ioraimiging s din-
embbéded Sisak. nq‘ﬂlefetﬁ[hnley@ Wkt Seped Ib Eﬁ&ﬁ%ﬁ ?{%ﬂ;@ of Azure A

is a counterstain,

Wltbé?/nIﬂ)L(’fd@?/O /@G@E"B‘ll amﬂéodbqufrdogblﬁghsjﬂledhva@@ dyes Eosin
Y, k b Y.
S| |ggggﬁ\}\l€% en Wazikl WI te aﬁﬁ' Irg_g&g/ﬁ’et‘??&g\(ﬁ?ew using

commercmllmﬁvallaﬂﬂe BB&rablets e @ne dablétwet 200Ml Rowdik ARGIEO Wakr was
es were nmounted and once dry, the

nut.es each. .Sl i
useglt‘? aggev%?’grké‘&’r@iww under the microscope. 5 Cells
Li NB&h c 28 e er.ein
o0 P Sy (YRR DAMEER SRR 4 Sl 25 MRS s
The Raldig égq;yygs grquwdfbyempﬁi@ &' game (Dahlha (i# 26 mal of 70 % ethanol

suppl emented with 1 % gl utam ne,
andgéedr#?lglg (?url? e(c?lﬁtﬂ)u%’\{% streptonycin (100 10 ng/g) and

10 Pahikni99h (Bgei28Rt el 99A wi 46 Qﬁlhﬁcetd% uSé fn BRS ysed

FCS (Bi o-Lab, . Jerusalem |Israel). were seria
progegiec fos @Opvsé@ma}/ pmaprg. DahliaPR4 was p:repaami bylivgxieg 15 grams of

BasM Phcfﬂs ﬂaﬁf‘HFl\&%r% lep l()a deggafn(n ﬁ %?DVY ﬁ%&hshr:lj ?ﬁrlﬁlue 80 ml of

he cu S were al ne
ethamd:anthCMO@mﬂ bfaasubae distifledt witer.cont ai ning 5 % C02 Cel |

. SIears: ?ﬁi suspen5| ons of all types were
'ﬁ'ﬁé eopdPY%&24): 19 hgagnilige slyspeight @reen 20 % was
used rg%lé \éﬁéﬂéﬂ%ta‘?ﬁ i) HS Efo%\étznygICﬁo éé'ﬂq nd maIlhe duo :@9 I was

t he suspen3|on wer e aced on sé S |des
prepared 8y ireikizend gramd dfrlightaGradengwith 20 ml of ethanol and 80 ml of

double distilled water.

Bismark Brown Eosine: Bismark Brown Eosine was prepared by dissolving
5 g Bismark Brown-R in 200 ml distilled water and 25 75 ml of 100 % Ethanol, and
set aside for 5 minutes (min). Next, 2.5 g of Eosine Yellow shade was dissolved in
150 ml distilled water and 50 ml of 100 % ethanol, and set aside for 10 min. Both
were mixed and boiled for 5 min, cooled to room-temperature and filtered through

paper filter. Filter was allowed to dry and was washed in 300 ml of absolute ethanol.
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experinments as further detail ed hereinbelow Primry
cell suspensions: Bone marrow cells were obtained by
wo awage2iad fenurs and tibia of mce, placed oPCTI2867/000281
slides, snmeared, air dried and used in 20 staining
experinments as further detail ed hereinbel ow
EXPERI MENTAL RESULTS The stai ni ng procedures presented
her e [
B SR 8 ot dar gl SRR, ol o
SOfrwpnﬁBluffer EHG&cel ved fromand classified by a

cyt The ce of malignant

cel | V%{Pr ﬁ@/a ?ﬁo @%@?éﬁﬂﬁﬁlﬁl@tﬂ&%@?%ﬁ uffer, pH 6.8.
exam nation and in nost cases by histopathol ogi cal

di agnosi s. About 3,000 peritoneal, pleural,

Per | Bah it inpB Rl BUERINEPSidiSR] for_the devel opment
efforts of the stalnin§ procedure. The staining

pr o&@tﬁfﬁe—emd@m méexbh ¢hick3Ossues an slidis ivete d@pamfﬁmzecain two

QBT o DRSPS, LShe b g, 3 min o,

folRﬁiFéd bR O (cOR2Bve T8 9T Bhahdlr lﬁthss BeRineschS BEE 'aadlét}ﬂed water
desi gned fixation (P@@ocedure i nvolving the use of

ba%ﬁ?ﬂ tRip ¥allpvier dopgrsiinizatin te dides weke— Ql))p@xbm héragdxylin
b t
stepP{DREE]F AL braSf AwalF ine B8 SofiSiep Gt e
watetrewasea‘léaecf[hm rshdes wéretithénepdodi in IBOGinMAE EDYE-E) fdnm -2 min, and
E?Eiatl Qn to enangn% effective iéal ni ng, the
WREISEL R JAP pYdedt thed 3h9xg. hdhbe; Hiidgs s‘ﬁefﬁ r“é@lﬂ dlehydrated in
as@HBRG! DEohBP ANESRIISH); @E’/?S@' Algs g, in(ﬁbﬂ/t %(gﬁlaﬁﬁ Pared

t he nucl ear features and deét ai s as co
Wl@bﬁylém (Dratimés)x aThe dehydrated stides wWEke mzmnmddwﬁh efermount or

ané\)lﬂgﬂ Sﬁlﬂeﬁe%%l#i e@ﬁé i}%lfrggdlvm th Harris-Hematoxylin

B8t ter contrasting of nucl ear
details. The third step included treatnent w th plant
extracts (Al oe arborescens mllet, Ficus 10 el astica
and ManCepu «lé fierasatteiningnrotasol: s), which was believed

to %ﬁ‘i@@sg E}ﬁ%edklh%tﬂagm? G Lk esan fthet hs%al 41 ][\/%g-rGrunwald

dyes app seque stepé
Stann llirrrﬁ mes Bhestifuenticatinsed aiithi W@eﬂﬁi&@mb@&in@ieﬁﬁh Sdﬂl@ $0r 10

a, short_ exposure to a acidic dy
mﬂé f&ﬁl&ﬂ%éhe afo ‘%@r}&f‘éi? riEseshi Srepsony tykler at %&Ié 8 éncbunsed

agdiB\W1 56790 AV BufBl/L8Bh. aFoﬂ&mhg e%@@ ahe ﬁlf’dégjv@e% ﬁfigfdpat&rﬁl two

above described staining pro ure 't cyto
acqi@rermﬁaSMI byl clearegl yn n@kineheﬂ?umﬂlyamhb ahidésh a}erealmcnmkéds with

AR B v BEE A aiilBe ik nea T Shar b

contrast the cytoplasm of cancer cells becane red in
col or (Fi gures 1 A-B and Figures 2A-B). The cell

nUCPEﬁai}?&ﬂWstmn%?g)l}o%c%f: as a result of the Harris

Smears were dried and the following staining and washing steps were taken:
Slides were washed with 70 % ethanol for 2 minutes and then twice with tap water for
1 minute each. Slides were stained with Gill’s hematoxylin for 4 minutes and rinsed
with Scott’s water for 2 minutes, washed with 70 % ethanol for 1 minute, and then
with 95 % ethanol for 1 minute. Slides were then stained using Orange G for 2
minutes, and washed twice with 95 % ethanol for 1 minute each. Slides were then

stained for 10 minutes with Eosin A (Eosin Azure), which is a counterstain,
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20 Hemat oxylin enforced by the Dahlia stain (Figure

3). In part of the tunor cells, the red toning of the
W@ i00pbdAgen occurred together with distinct redP@DH20e7/000281

of the nuclei (Figures |A-B and Figure 2B).

Granul ocytes may occasionally occur with red stained

nucl ei, which however, are glearly distinguishable

oo 1S 0 0 DGR b 4 ek v v

Slidey evetd Rniwash@ptwicablich DS %Bidthabl &t oreYihBlu@IELA and treated
snears of the type applicable for routine

twiggVidh KriRRt §r @ BdesstaghniStiges weie mowedbped pnoendrys tetslides
Wécré’Ecrgéiﬁd%haéﬂh@&icg[)&%?ﬁ.ure’ 128 sanpl es were tested by
three well-trai ned pathol ogi sts enployed in a cytol ogy
| aboratory of a hospital in Israel. Two slides were
prepared from each speci nen. One was conventionally
30 gkt pps th May- G unwal d- G enmsa (M35, whereas the
ot her was stained using the staining procedure

accadli lige caltihés: PTRS BN 1inBY 88d RiteRte ARt ILRCTANED below.
her ei nabove, Each of the M3G stained slides was

Cellsinessweresyltnigd inDulbgscoprpdifrdiitaelels medium (4.5 g glucosefliter,
I P ol stk S: enslid .

EEH APREEARI3A | 3o it B0k omsin o

mg/gvamnt 1% hdnt-indueivatddr @7 “T)S0rmin)l fetl calfisefural BCS (Bio-Lab,
summarized..in ble 2 h,elieinbelo . were striking. O

Jenpsaisme JraeDs Gt wesptesially passagedi (wesklhand qubigrg in 10 cm
didfstet IMipRg: A8SieS UIRGE! Sigte® MiRipIRE! HeleDT M|
1c_:el I's by 1g%th st ai ni ng rrlgt ﬁocfs 1%%1) g’y%gﬁeﬂo‘ IT%S s were
mayeipined ab3l °¢ ing bugiEniptdstortwitles slemextieudtgitsg 5% €0,.
and .suspect ed includin | i gnant. cell.s by _the
v SRR SRRt o stargrisesh fF pdd Wite EShe Tt we belic
was 16 sUgjRn8eC th £ ehhis voRintidoft fesh DMVENLITE He@RAHUSSall drops of
according to the present invention. O 75 . .
theypusnensirt viees placqdagmglass shidesh pmstiedgrisdripd @ad usesin staining
j b e suspected of including
X [nrqr% t?%ﬁtﬂ&iéﬁ%ﬁk@&gﬁ%% st ai ni ng et hod, whereas
al | Pyraugry edl euspensiond:o Bone |migteow lié vweed bbtalted ity lahgge of
st ai ni.ng, procedure, accor di to,the present inventjon._ .
fergirsy fido biagely sy @h&ﬁg fqnuglggss sliiisesmiond. deisireduyl used in
stafiSPEEIeBh s 4sTaihtdidBRilERhigRRBowee! | s by the MG
stai ning nmethod, whereas the same sanple was found to
i nclude such cells wusing the staining procedure
according to the present invention. 15 TABLE 2
Cytol ogical results Positive for malignancy Suspicious
for malignancy BYEHREVERTABIREGVLSIMGG present MG

resent invention inventio . . -
Pre3%8 staining  procedures presenter& herein were developed using clinical

cancer-positive and cancer-negative cytological smears, which were routinely
received from and classified by a cytological laboratory. The presence of malignant
cells was validéted by standard cytological examination and in most cases by
histopathological diagnosis.

About 3,000 peritoneal, pleural, pericardial aspirates were used for the
development efforts of the staining procedure. The staining procedure was applicable
to air-dried cytological smears of the type applicable for routine May-Grunwald-

Giemsa staining.
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Pleural fluid 40 3 3 11 Peritoneal fluid 10 3 5 2 -

Bronchoal veol ar lavage 75 4 7 3 - and Brushi ngs
woeoo7aeidé al fluid 3 - 1 1 - These results cl ereT/1.2007/000281

showed that the staining procedure according to the

20 present invention perforned better than the M3G

stai ning procedure, especi dPly in diagnosis of

mal Tadist gep was apffcfallmdemg@a@ éisatlcmomedure finvolting the use of

oo S4E T Y A, B ABAESl g

resalist r'Hsdse co&qﬂe)s giatidn Qedg‘yént@f wéﬂ&? 8 trAbdl| dAGeDRERHMI Cor the
accordi n% to the present invention. Thus, in another

effegiivengss © tﬂ?PeStslf‘Higrﬁfﬂ‘g?dB% daddrisiogtto epablipgefientive stammg, the
n 5 % t n il

e TbiRReEC doRey B S, rfhd Dl Libphotogica

prelenveliorh elnopartithlas s& ﬂda/ rmalsald é&tgﬁeohrﬂs detaiipldst esapart@ to

doupl e-bl i nd stud e only data made | . .
cofy S et e uiR atbF S90S iRl e ggstaining with
Haﬁ@dﬁgmatfoﬁﬁrﬁ?ﬁ FHich RS ihthRiucYP ForObetfek 'cBhﬁé‘},ltmg YU Rlear details.

pl eural effusion, peritoneal WO 2007/102146
ThP@FIq stop grlwled 2eatmers vty Plentorxtraetsddjoe avbomegcerbeniller, Ficus

i) DS BT b SRR TR e o

blnﬂﬁ@za&ip‘atﬁtleﬂsﬁ&le&felw &ncBies ap 1e];1 inSeubHiqabmUtepsaSkhe HHEE Btep
results were |dent|cal to the results obt ai ned by

COTpBHRFErf FivaNtial AIBINg giséng biglagical v,  fitst a shei Apparre to an
S et i 0 r
o e e Ottt Bl OB MEBOHLE 1@ oS AR ew
FudnisinjordD4ldia. .scattered cancer cells were present on the
sli ure4 BLE 3 _PRresent . ni cal,
Hi s? b|555“8; fas SUDK qt%%ttf’oﬁ“i APaNE i ‘??CBE?%%@% ‘pgocedure  the
cytSPREIMBN royRfl cdlis2anaslySmbothel Bl 828 tepAHANP GRS T ATBphages,
Positive Positive 1 Pléural Ovary Carcinoma Positive
graplorytey and vamiang damphagaiesi wores Sreeri tonod oPresiaiiiedenntained. In

B By, 0 ATPLESLFRL ML E B0 B 5. S
and\NEgnires/2ANgaThy eell nGtlibebarké bhiizl-ﬁﬁlet 46 Giadeb W€ of the Harris-

e 2 Retroperitoneum washi ng ative Negative
Hegla%@?}flhtxlloﬁg‘grcemm@gDahha stain (Flgure 3) n part of the tumor cells,

the red toning of the cytoplasm occurred together with distinct red toning of the nuclei

(Figures 1A-B and Figure 2B). Granulocytes may occasionally occur with red stained

* nuclei, which however, are clearly distinguishable from the red cytoplasm of cancer

cells (Figures 1A-B).

The staining protocol described in this invention is applicable to air-dried
cytological smears of the type applicable for routine May-Grunwald-Giemsa staining.

In a double blind test for the staining procedure, 128 samples were tested by
three well-trained pathologists employed in a cytology laboratory of a hospital in
Israel. Two slides were prepared from each specimen. One was conventionally
stained with May-Grunwald-Giemsa (MGG), whereas the other was stained using the
staining procedure according to the present invention and as described

hereinabove. Each of the MGG stained slides was assessed by one of two
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Negative Negative 5 Ascites Negative Negative 9
Peritoneal Fluids 49 Total 10 Various malignant cell
wo pevesoxdic di fferent origin, benign |ines, prine€yIL2007/000281
cultures of normal tissues and suspensions prepared
fromadult and enbryonic tissues were thereafter used
to further validate the effjjcacy of differentiation of
g 3 ' ntion .. .
P e, s S CpbrchlC1obE Bhod OB byl imvention
bydkethirdt e cel | conponents usually present in clinica

T | t .15, marj zed jn Table 4 .
her aR BTy e precuBibairel it HAe eiTbRov T peetaking. OF
40Galbiral BuldsimPles I@Md, | ME Nb@Nfoihd WoRitiviBldd Gﬁ@*ﬁus%@&ed of

g
. trans ormed Iines 3LL Lewi s |ung carcinoma Hunma
inghyling maligmang gells alath stagiap metheids emptisrd.c fdi0nemigoneal fluid

i 1] . Posi t 1 Pc-12.
LT Y S
theRVigAChsteinéngkaethad, WhtseasRaisfite Were Fowid ©© iBel(0dd such cells using the

Neur obl ast oma SK- N- SH Human Positive Ml anoma Human
Sta}i‘é’g%r PiogeruEs @%ﬁﬂéfﬁs% (o jhe mspsensinventian ehdS kromsbonlvaptaidavage

.. T Fa Fi I, .

a“‘ﬁé’“’é‘?%‘%ﬂé‘é”%‘?ﬂ;%f T RGO 8 At e A oltsd Bibhr 35 ndfRbing
maﬁgnqmpells:la.st 1 MGEstaifog imdthxgi, frihgrenealB Sdven Mrerd fodudeminclude
oSN e S8 oA bR e e RS Sh e Of e
peridabdiglofilels sSmples nb Sis Fourd B3sdcieoTind RS nuﬁggédﬁggls by the

Cel | suspensions Peritoneal ‘i nfl ammatory cel
Mg ainipg ppthod.ewbereas) thengsimensanide avasclpued tRanclidegatchveells

ing 1Y sBai f d All
us%% ﬁ%&ksgal%ﬁ;r&e& gcgg?q\%‘?xfg%& %%Epggst%g%é‘%&é}tt ranstorme

%+t ai ned red,

ghan nes _ .
while all the non- malignant cell lines and primary
cultures tested were stained green.
TABLE 2
Cytological results
Positive for malignancy Suspicious for malignancy
Specimen No. of cases MGG present MGG present
invention invention
Pleural fluid 40 3 3 1 1
Peritoneal fluid 10 3 5 2 —
Bronchoalveolar lavage 75 4 7 3 -
and Brushings
Pericardial fluid 3 - 1 1 -

These results clearly showed that the staining procedure according to the
present invention performed better than the MGG staining procedure, especially in
diagnosis of malignancies in difficult cases. However, further efforts were aimed at
improving the performances in terms of enhancing the color differentiation, contrast,
and specificity of the staining procedure according to the present invention.

Thus, in another attempt, the staining procedure of the present invention
was revalidated in a clinical pilot study. The results are summarized in Table 3
hereinbelow. This study was designed as a split-sample double-blind study in which
the only data made available for the operator of the procedure was a coded

reference and the type of clinical sample (e.g., pleural effusion, peritoneal
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In order to inprove the understandi ng of the procedure

of the present 5 invention, a set of experinents were
w@esoeared i n which certain conponents of thePQI/ICes 000281

were onmtted (see Table 5). This procedure was tested

enpl oying both <cell lines and clinical specinens for

whi ch cyt opat hol ogi cal val i’dation of the results was

-effobibai efed. pYsiog the stdivingiprgeedfisbbe te pmderﬁiigmmism&ém@)ed in

1dep%ﬁci%Lngog 3P£)$_sﬁ§geu rcgs_@g oof g.“anc%f:jl CirS {v1c_3Gcr:aes§sn o?acglnz:eallr( q_rjld 1

sugpi@s@¢ase.( Thes’ék}%ﬁﬂis J&gh&rﬁcﬁﬁbuﬁ@ ARhItaHtatnkabsicehW@fional
cell lines: 1 2 4 3LL Lewis lung Red Red Red

cylsﬂcr&m’é TPesERe: 1 ohgsh%léd cien smphmdepdRépt gtheesfaining procedure
rou Gt 2 I e . d
gfgl g{?)Grﬁ%eElr rolﬁlvgﬁig‘ ﬁ%%agtg?[%ogf%%e% %g?rg% Eilél& a fow
scaiteezicanesricgiowert prEﬁﬁt diethatsida(fSguredy Red Strong
Strong Red, Strong No No Red Red Red marked mar ked
background stain stain effect PC-12 Red Red Red
Strong G een G een Pheg%rg‘ig%%ytona background Red
effect WD 2007/102146 P 7/ 000281 77 C6

Astrocytoma Red Red| PeghSt r opnglistat ong (r eep Strong

Hieodb g Relcvaligativan invention pathologist’s Specimen type
diagnosis diagnosis No.

Breast Adenocarcinoma Positive Positive 1 Pleural

Ovary Carcinoma Positive Positive 1 Pleural

Carcinoma : Positive Positive 1 Pleural

Sp. Hematological Malignancy Sp. Positive | Sp. Positive 1 Pleural
Negative Negative 25 Pleural
Negative Negative 1 Stomach Effusion
Negative Negative 2 | Retroperitoneum washing
Negative Negative 3 Peritoneal washing
Negative Negative 5 Ascites
Negative Negative 9 Peritoneal Fluids

49 Total

Various malignant cell lines of different origin, benign lines, primary cultures
of normal tissues and suspensions prepared from adult and embryonic tissues were
thereafter used to further validate the efficacy of differentiation of the staining
procedure of the present invention (Table 4). This approach allowed the inquiry of
separate cell components usually present in clinical smears. The results are

summarized in Table 4 hereinbelow and presented in Figures SA-G.

TABLE 4
Cells Origin Present invention Figure
| Malignant and transformed lines

3LL Lewis lung carcinoma Human Positive Figure 5a(1)
CaCo2 Colon Adenocarcinoma Human Positive
Fao Hepatoma Rat Positive
Pc-12 Pheochromocytoma Mouse Positive Figure 5b(1)
Friend Erythroleukemia Mouse Positive Figure 5d(1)
Neuroblastoma SK-N-SH Human Positive
Melanoma Human Positive Figure 5¢(1)
Breast Carcinoma MDA435 Human Positive
NIH3T3* Mouse Positive Figure 5e(1)
Ratl Rat Negative Figure 33A




Background effect Friend Red Strong Red, green Strong

Green Strong Erythrol eukem a Red Shades in part Red
w@e@eno2iad cells Neuroblastoma MId Red Red M pdI/R2d07/000281

Strong G eenish Geen SK-N-SH red Melanoma A375 Red

Strong Red, slight Strong G een Strong Red shift to

vi ol et Red green (rmre th,@n 2) Breast Car ci noma Red

Rabl-REVH 2 Red; greenStrong ‘“R%ff" Seen Pos S Ree Figure 33A
L LINTA D ¥ o DA
TgERmades i n part Ted of L.L—:ll:Hu{ﬂhd—lolo Re 1505 éuilg '\Cu’EigureB9
t

ORLARDs a?];i% s nAA u?en reu bLI_dEIl:‘b T part—t cd o1 X
B&HE aSow m@d“ o EM%E& Fabre Nég_awm
L UW 3T T

Fibi8@blasts! fobhtbenig Yrealtlc)stTET Y CUT i ED DU'”’I\Jé’ ve =

CoA5Shstst al ne & een Di Tty Ted_Greenysh Green

PdritRl-PHlAatorfcelly DT ObT ast—frgnrGreen—Regdish—ViotetzRedrys

Néan@@Bpatocyi&Ng oenl gn br EaSR,CYSt Of E‘Negaﬁ'rea' g

Situation Suspension—of
No stain *I\E st a| n ? ?‘ﬁﬁpont%’eou%ﬁ?j'gﬁsgfmegl?ed G eeni sh
Green enbryonic cells Violet Peritoneal Only mast

Onl WiGpt }zherﬁﬁhglg?llt %e{fgﬁ{es GKE IV\%'? afifdd rednwh‘ﬁMf 81«?1\/non-

cells cells mast cel st al ned s stained red
maﬂleﬁa@t(mlh'ie@s antl prinedy addlresrtesied\b/erwdtalhed/geeﬂ\b stain No
[ t tes
St aﬁﬁloﬁ er fqalﬁrgp&)%% 5%?@0 B of the pgrogg ure of the present

5 invention, a set of experlments were performed in which certain components of
the process were omitted (see Table 5). This procedure was tested employing both
cell lines and clinical specimens for which cytopathological validation of the results

was obtained prior to staining (Table 6 and Figures 5A-G).

10 TABLE 5
Procedure no. Extract Light Green Dahlia
1 + + +
2 + - +
3 - + +
4 - — +
5 + + -
6 — + —
(+) present; (-) absent
TABLE 6
Malignant and transformed cell lines:
1 2 3 4 5 6
3LL Lewis lung Red Red Red Strong Green Strong
carcinoma Red Red green
background
Effect
CaCo2 Colon Red Strong RedRed Strong Green Strong
Adenocarcinoma Red blurred Red green
background
Fao Hepatoma Strong Red | Strong Strong  Red, | Strong No No
Red Red Red marked marked
background stain stain
effect
PC-12 Red Red Red Strong Green Green
Pheochromocytoma background Red
effect




Peri t oneal

fluid fromfemal e patient with carci noma of

ovary: Malignant Cells Red Red Red Strong G eenish
w@@eno21¢der edom nantly Red

aggr egat ed) Lynphopg1t/E2007/000281
Most of Unstai ned Mbst of Reddish Part of Mre cells

cells cells cyto- cells with wunstained, unstained,
plasmic unstained, greenisiW7 some with some with color

CP Astpa¥emani t h| Reshe, t hRed sl i|giet/Skdngght| Smosg CPGlesn | Strong

slight tone |s greeptone grli@ént one grksdn tope deepe@igreen
Monocytes and Largely Unst gi i rogpthe lof Var | DUS
hstai-ned—Myre Mackophaga<fhist ai ned cel | s| sl i ght

P, o Red Str eds i &emeiionh r pAWEsh | Strong

s of sp green oé%ccpﬂ S,
reéeﬁllgs staj ned stprH col|obedepf raripRedoo7/ 102146 | green
s Mesot|WEFS1 cellls Unst i ned
S .{f;c.% TG oVl ¥, | Flom yidtddicfled Grisers sh| Gustrisgh{ Green
¥ Io” t ot onel-of tane in sone I'Fq:d color cells
8@? sAEr yt hr RSt es \/eig?“%vecllg";?(g ShghfstSiored | Green ::2‘;1%
Unst ai ned Unist ai ned meak  yélt °§"?’i v%& greeni sh o
to dirty to jvery greenlsh tto tone yeltﬂg\éﬁrsh roie t pne
L 1 1 i 4 Vol l o ch I slan
B{e%tléuraﬂbm‘ﬁbd" I&Idcclll S troh)llc | ’I OwWi—o1t S s ot Groo
viafifsuse Unstlai ned Unsi Mheg R g F§§r gg) j |gfeen o
Prom nent background and eegSh green green
NN Ng SItgglion Fabize ...e “‘rg,ly! ts Cf}rronn oo
these experijnents vverrgdl%wdl %isviﬁ eﬁ t % ol ™8 the
various conponents |of the ﬁ@nsm g grocedurfe. ‘W‘n | g
St&zﬁﬁg.ﬁ‘zi&bﬁon@ie@ﬁ&f&lﬁe resurted—Tnred—statnin o —
mal i gnant cef s and green blalulng, of —ROA—Stak-Ri-ngs
of normal cefl %Voll:hfl tgnan} crgH hllze‘.g aikdgngézlzl;;y:,@{ﬂp;:s:m
UCIIUIIDLI at +HAat—i A -
b§ “é“rwesﬂ%}‘&@ iHePhe staiAg ¢ ;ﬁrm var i quRirty redng Ggeenigh | Green
Oba&tf Green;wth hapat oma [denonstratling | ow affinifty

Fi tfHown) | Gehl e gteddsyt ofidet( Fi gur|ReBB5- G)GreeBLL | Strong

bepig brea §¥% (Hi gure 5A5-6) and _CaCo2 garcinofa_(not | green

Stajkieaiiityatide fenBHlat i ng high dffinity. On the ¢t her hand,

all  tunors studied eXh'cQMu?ﬁnﬁJJsong aLTI mty to
. . M W . 4

Su&ﬁ%&koln%f aS Mokl 'ii’l”d 'Nos s%:'nn Sﬁghtly dI y > It)llrlty Red | Greenish | Green

embryonic cells Violet

Peritoneal Only mast | Only Only mast Only mast | Greenish | Green

inflammatory cells cells mast cells stained | cells

stained red | cells red stained
stained red
red

Normal liver No stain No stain | No stain Red No stain | No stain

hepatocytes

Staining Situation (See Table 5)

Peritoneal fluid from female patient with carcinoma of ovary:

Malignant Cells Red Red Red Strong Greenish | Green

(Predominantly Red

aggregated)

Lymphocytes Most of Unstained | Most of Reddish Part of More cells
cells cells cyto- cells with
unstained, unstained, plasmic unstained, | greenish
some with some with color in part with | tone, the
slight slight most cells | slight tone is
greentone greentone green tone | deeper

Monocytes and Largely Unstained | Some of Various Unstained, | More

Macrophages unstained cells slight degrees of | some green
cycoplasmic reddish reddish greenish stained
stain color cells
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10 Light Green staining step (Figures 5A-G procedures

2 and 4 described in Table 5 herei nabove). Wile many
woenab2ieel | s stain green, sone normal cells fRCT/ER0A7000281

become significantly green-stained. This is the case,

for exanple, for hepatocytes that showed very weak

green-staining in all casesyg even when both t he

I\/fé%ﬁl@l@&@g 119nc UnSinet® | df tted—(not -
shown) .. Sorfe T eu oc;?@smuéetd a ﬁnlgfme;eenl[‘l \AAIUI“S%’%?“ g;ieglfSh

macr ophageg and stromal cel| g AN @il es cells
cells presgnt in raff peritongud staijned red] with tje

E/@tdRque ATy NfaPT €A T NVEILE (e)dlto(l': ore 5 —1+n tvl;.e%k
absence of [RalbwisA (| wgg; pr ?&ﬁ%& S t@‘ﬁt & Sé‘mfdﬁ greenish to
descri bed i|nonfabl e %yheweh NabBRv&): t NetfishS NQe&Vi de8nNk&pish
of 20 green staini ngnof these granyl es (Fi gyt@wak)!-
Omntting the extracf{s fromihe procedure of |t he

DipiesARI RN Ak CHeRaalyT er outToRE, ~Wep o
basltggduad Ng only with Light G e@ﬁiﬁ%&l t}it ed; ned g’:ﬁtt erz::;mem
\L f

Stﬂhﬂé,ﬁi@lgﬁon thger_;)y 'dLKglu o bUIIpI rsed—rad

non- SpeCITIC bindimg of starmto UIyLHIUbch
debi% g&o edure nunber 6 described in Table 5
her erhABYYS tgaythesy ﬁ@ﬂﬂ@@tsﬁﬁﬁ@waﬂm&f the awln iof ghenivarious

ol Sl HREMROL WA ey Mot n o

stagm@ of ngalig&amucmrsesrﬁb drdepr Q8 Q)r nmﬁémﬁlgd %?Clﬁdrﬁl%fi cells,
nabove and Fi gures 35) . Thus,

Om&&W El@t %@é step demgpsiraicdihpkibere qgébbbet %gmﬁfs@t diféeacnqeg in the
I t her no el ement
i S TRt e T T SR e
(nopskaren; ediilé |asteoqytom]a (ﬁ’lgmedmse@ 3B INeHIabma (HRSEd 5}&?115) and
Ca%{;g Tabl e etr elcg)%g where the Dahlia stalning
FRBHOmpaR Skl dgicomhgiing bishpxRte. G Becatberckand, all

tunitT DRt el SRBREL | Fi gur es

5A4- G41)e one obsgﬁgrégdgf -B?t? b 115 %seis”e%?@ cll%g(?g né‘gﬁrﬂg the
Light Coery stalaingt siemi(Figuss %ﬂeﬁpmedmbs Qeinlds4 (desviibed anmitable 5

ytes). Pretreatnent wth plant extracts

heréiﬁ%%oﬁvggses this staining both fromthe background and

f r owihilermdly MBI ARRINE st@h be

descrii bedéllgln Table 5 ﬁer e?ngggégﬁg%gflgﬁlg%ggﬁﬁgii B‘.Ssome
sigrificantly | greqnastrined bhiscisdtheecaseefore dxaraple) tfer ﬂlhpzttoqmul that

usin artial
shoRel B e Freon bR ¥ ediZ e heBchtibited St smdne
Dahlier gychivgte ablttedt()nooéhdiwﬂ)f es @it ilalkioBfted elaRaNsBA1, %I well as
s 15 (Figures 5A1-d). It shoul d be

mal i gnant l
ma(i{@?i?@ Strloﬁ’é‘ F‘r”l Sensity of red-staining in the
COMPALE RN RIS ©F I s? ’cep§‘§fe§8fi'femvr% gg}l{ %gﬁgle%nnleg Iy with the

different tunors, ways
techuiqid wftthe Beswst grenation Thigusd SBNQeat theedbssicdl 6f MAhMAT] e.,

ed
proce%ures number 5 and 6 described in Table 5 hereinabove) there is no evidence of

green staining of these granules (Figure 5F).

Omitting the extracts from the procedure of the present invention changed the
overall outcome. When staining only with Light Green one obtained a rather blurred
and dirty background comprised mainly of non-specific binding of stain to
erythrocytes and debris (procedure number 6 described in Table 5 hereinabove and

Figures 5A6-G6). When staining with Light Green after treatment with the extract
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for hepatoma and the m | dest for neuroblastoma (not
shown). In order to analyze the effectiveness of the

W@ @7ndxge procedure according to the 20 presePCT/IL2007/000281
invention in clinical specinens, eight representative
cases were chosen as indicated in Table 7. TABLE 7
Patient Sex and age Source gf cells Diagnosis Bar M 70

e [ ef f usi. n, Met astati c rcino
L L N T S
heBimdoes andIFigudes GAS%SE)U ITtlus FEhé etr@d hil £aAsirideadidcnoma

Vin F-71 Ascites Carcinoma Eiz F-50 Pleural effusion

Car Qeapittathesegleqringpiisck thegreen sainingotiathen nosmal gements or the
gr K idni §%Jr f EJrﬁé‘ indbi pa gaa&gs gxaﬁ,l P rpa?v%%ﬁm@“ " Bocedures

t unor cmao
nu@herc) desceb&binl Tabéd § hd:remlab«iivet)uwhereahs Emhli4 beinsdgais winfiged.

M S0 ok B B AR DL 5
hefe@labdve ahdFlidr é@pjg@@dg ](Q?el&&e% / HH:H%&Q 4h& QQ%B %ack%ﬁo@ﬁdand

clustered, on the sli It should be stressed
strpig tafesteinsg off samgenpmral ecellq Eon teixpingle, diepatecytes).y Pretreatment

. hel. i t on | i th
wilf ekl NRA B B3E il BALS iy S bfttero B 38 Ao
mabignditeels erpécitentmehben 2FdageriRedSin Tdbee 8hRMEnMBFE bhd Bibures
results serve to support sone inportant concl usions

2k di ng the resul ts obtai ned when inplenenting the

st aifNEIPLBE Bl frolk AL RO redill§. ﬁ)lraf%%ﬂfd n%Yer{yvl Peen
e érpes g

on varil ous C sSe concl usi ons
obtimata by asthg any B lthes p&tiahpraddcuibe| dive réABk E)f&hé\llfﬁll grocedure

inclaloy < Mgl b i Eeenie Mo e g maliguant cels
(Fikd@BMC 6585, Bl Uollyusd ﬂf)f%ﬁnthaﬂvﬁrféoﬁ%&?ﬁt yBbE Sed®BMing in the

anul ocytes Bl ue/green Green/ Gey FEr yt hr ocyt es
complete procedmrenhasosane e\@s,latlong rhstweeh diffdent dpirage but always

pro@uﬂe%/ sto Jeg&lts%%ﬁ tl?osame group The strongest red staining was obtained
for hepatoma and the mildest for neuroblastoma (not shown).

In order to analyze the effectiveness of the staining procedure according to the
present invention in clinical specimens, eight representative cases were chosen as

indicated in Table 7.

TABLE 7
Patient | Sex and age Source of cells Diagnosis
Bar M-70 Pericardial effusion Metastatic Carcinoma
Man F-90 Pleural effusion Transitional Cell Carcinoma of Bladder
Slu M-65 Pleural Effusion Breast Carcinoma
Vin F-71 Ascites Carcinoma
Eiz F-50 Pleural effusion Carcinoma
Pel F-40 Pleural Effusion Carcinoma of ovary, differentiation stage 4
Zip F-54 Imprint of tumor Sarcoma of Ovary
Zwe BE-7 Pleural effusion Carcinoma

In all tested tumor cases, the staining procedure according to the present

invention provided red labeling of all morphologically apparent tumor cells, single
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Stromal Cells Blue G een Reactive Mesothelium
Violet/green Geen/Colorless WMst Cells Red
w@e@nubaeyt es Erythrocytes ---------- From col pCT/E280 7000281
greeni sh Degenerating Cells Degenerating Cells
Pi nk/ bl ue/violet 10 As shown in Figures 6A-D, Figures
9B-D and Figure 10, the stalning procedure of the
anfirOé@émd i o1 et sledesi sItrshbuldi b6 bieekséd tigi tifl thQicadd of PRRY Birge

rﬁoar from fl al so be applied to
e Srrs é‘r"st%ﬁﬂkﬂ“ ?FﬂngYY?ré? AI5enh 08 the shidmdut thgse svase easily

distiabhiskid fibrs ShStuR, t ed
s B A

st ailhe Oé{ﬁ'fdééqﬂbéﬁ rebidiss searven it ruppart esdmeeinyfortane conclusions

TR S T
theemtesmxttmverﬂbd onf vatbus Gellaypds. Thesel donalubidis Bf@%gxﬂﬁﬁ%ed in
e

p |y perfornmed under | ow pH environnent
Tablélg kerﬂ a]l%""(re 1 and of fixative 2, as measured before

additi on of the ether, I?‘ﬁﬁﬁ 20 and 1.4,
respectively. The pH of ant extracts was found

Or—

to be slightly ac|Mugeirangi ng from 5. Befioflasml N {NE

MaBh@hfte0 procedure of The “present rmventiom, the

Gr-eeA—sta-a—4s \thln the

I 1T llpI‘IIUI th I
Ma?@mfce 8 5.5 0 apdfgﬂp%ﬂ‘ﬁhwmhl ia WO 20RFiPERE1 46

Nop¥ekgnum(€aly 000281 81 stain in the range 3-4. It was

Lyngihsgteved t hat rinsBmg t he slides afterBlggzgeeehl ght G een

Mo&;cﬁps w th PBS (p Eflué” i nproved the Tlé]dl resutts—The

Gdhnct ttre—di-stit+i 1§' vyat—e-r—u-&ed—f—er—m—nsl—ﬁ—was_m_t_be?
PNGE 6. 0-6. 5. ThePBYEFHI ng pracedur e $eenfH®y present

Bryfbpg¥eft i on is not |imited to-the use off Frorb cdDailadsit@greeaish

Mamgphygeot her basi ¢ siadmigletwi th sati stagt@edyoRALEL St 10

sudaf&lls MY al SO be Blﬁg)nm dered—Wost u@ IS of—tthe

—;gfl o xposure

i t—wi—H eqgut+e u,u“ml_uu

Reagtve Meso 55 e ent | Vipletaren For exanpl e Grpsp{Calodiess of
MagGellsc Fuchsin and| MdtGiphlocyts ol et provi ded satisfactory

Erythesydst S. A sol utijon of 0..6.%Basic Fumw@@g tdbreanish®

DegPherYREBY]s VIOl €T T 20 9% etfanol _provided quite

bUIIk)a e—testt St ket 10 frther ch sin the
De i el procedurle According to Gurr Birdg(pfug/violet
" Encycl opedl a of Mcroscopic Stains" London: Leonard

Hi | As (%@Wns)n FigrircedA- m@gﬁrest%]}dﬁdt Figareof0f Wid bRlining

B L DA B SETiEr o bl Clchs 1 and [
fluitk Hut 8y Yl &tapﬁm f/loudl BleBlirans Figit @b) MO Rther %ﬁes of

Consequent ly, e staining
cell or tissue preparations such as parafﬁn embedded tissue (Figures 6A-D and

Figures 9B-D).

7]

The staining effect of the staining procedure of the present invention is
sensitive to pH during all steps, including the fixative reagents, stains, extracts, and
rinsing water.

The fixation procedure is preferably performed under low pH environment.
The pH of fixative 1 and of fixative 2, as measured before addition of the ether, is 1.7
and 1.4, respectively. The pH of the plant extracts was found to be slightly acidic
ranging from 5.5-6.0. In the staining procedure of the present invention, the

optimum pH for the Light Green stain is within the range 3.5-5.0 and for the Dahlia
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15 procedure could be perforned with all these
derivatives of basic fuchsins, with slight changes in
w@enfaeiimance. Simlarly, the effect of Fast GrEBIN.2067/000281

an alternative to the acidic stain Light Geen was
studied and the results were simlar, albeit Light
Green is superior. Oher agidic stains could also be

' st S teargh 320 I-Ehﬁaso(;‘tgslﬁ/e@fthz{t I?‘ﬁlS?’ltgad’lQ isﬁ SRR E/J %1@ ‘gh'een

st ai ni ng&éroce ure of resent © | nve ion provi
stapefish BBOOPE -#hbhproved thmﬁnzﬁlonﬂ:ﬂuilti 0 T @Hl 0O plid ditilled water

us&f% rsﬁ%m%&agn megr%flggg gsof staining, using the

I'ni'ng proce cervi cal cytol ogi cal

snedis,stdihggqirdesdueé of Had ﬂe%t%&éhtfoﬂeis hasjimiRA%o the se of
acidic stains was reversed 29@ [ia before H
Dahligeay man¥ dsrchasionstaingtwith éﬂftfs torb@bomasne@mnl m3$ also be

fixation. process des i bed
co %é\?éecp %F&d&%gggggﬁ él HYQ%IHOVH Bg apiipuzatipn.edyexposure
tlrmﬂsomwwr&enfl’h&omt ®or kasegld hﬁﬂ‘iﬂééeoicBHHE'ﬁﬁ:ﬂsﬁ‘l and4Methyl

lution of 1.2 grans trichloracetic acid (TCA) m
Vlﬁf QQF%YId‘éﬁ%%tlséa%%ﬁyoF%W) A splption of r%ﬁ fVm BaanlT uchsin and 0.3

% @?tl\h@tﬁ?i Vqu&piBeﬂ) ) E&aﬂBPBéﬁl(ﬁj éﬁ%% com gL S{egallt%b\gvgout

hough the two-ste
funfleer Osbaw‘suorth&t statmngpfocmulreve in terns of st ai ni ng
for routine clinical

resylt obl enat |
pr 2 l%et:oaﬁﬁgf %‘1 s%gﬂfi?l’eﬂé?sé MierorgoniasStaips” London:
Lo6eae FRle (BAblds) 1 fnidX1960)].3he AlHiANGEfurth&Wlethyl (or ethyl) aroups

over - exposur es cou cause adverse r
consfy episdiughyie E\dilébﬁS/ sofupahdngs Itd)vialetr dyaspvﬂﬁavﬁﬁ@mmahha

82 selec ti for
3 O S, AL P 0 oo
pmc.aiure beulebp getiotmédwith Gl thédetRAivaiivesiof bARE YudBRESwith slight

h gsnhl Gr en would predom nate over the basic staln,
Chang mlpﬁr PUA¥ICCcel I's, if Light Geen exposure was t oo

| ONGimiParkXN efffect oP‘FfaFteéf‘egh'ai“ Sehl% 198 & ft emal %lg ?aélég.tlght

and non- nallgnant cel I n cervica Shrear
Greganwasrstwheshargl the rddults preoe sichilaesalbeir Light Girewalis SR8, Other

devel o in nse to sub-optimal staining
aCIrlggf?Iu}S COB’@ agsfo Fhdi ’ﬁe%gd smears by the protocol for
NONTREloYd abf B Saming SRHS eofsﬁﬁagtﬁmiﬂgc hﬂ)@g&{lrg o4 tﬁe present

gynecol ogi cal cervical pap-snears and hon-cervica
inveptimnpvied bereinabave (Wﬂ: &b) waefinuad (T lykde optimbniesgts. If in

the QYRR SR, wE AR PR TP S et B LV ey g logica
smeang] the SmiHrK)fBﬁt@ith/Mﬂh e ShaRic and acidic stains was reversed (e.g.,
Dahlia before Light Green) the heterochromatic effect below became less
pronounced.

The two-step fixation process described above could be replaced by a one-step
water based procedure. The water-based fixative comprised a solution of 1.2 grams
trichloracetic acid (TCA), 4 ml glacial acetic acid (GAA), 3 ml formalin, 2 ml
methanol, topped with double distilled water to 100 ml. Although the two-step
procedure suggested above was superior to this fixative in terms of staining results, it
was problematic for routine clinical practice because it was ether-based.

Time was of essence in this procedure, and under- and over-exposures

could cause adverse results. The times suggested hereinabove (Table 1b) were
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applying the effects of the plant extracts descri bed
in the protocol for non-cervical snears and the sane
w0 pooattdoame process. The protocols for cervical BOEH2807/000281
resulted in differential staining of normal cells in
green tones and cancer cells in red tones (Fl ane
red). In addition, both the&ge staining procedures
sele@edrasl oﬁﬁﬁ@bfcﬁ rﬁ{mﬂﬁt aftdr&dialeeinifs. a{ﬁe st Geld ndfive step
changes, benig mal i gnant and pre-mal i gnant,
wag thga PEpAsULe, 1o o oLight dreosieas dn nrhmecmn Béshti Gokeledould

e R A s T

waf t6sbldng. and h| gh grade squanous intraepithelial
| esion (HGSIL), as well as neopl asia as defended by
the Bethesda System (Figures 12A-G). 25 In order to
eval uate the advant ages o ocol for cervical
snears according to the ]Mventl on, Pap-snears
from g, ' . us .
I nter epﬁﬁ%g%ﬁﬁ’é'??ﬁmﬁ%%t?;I%&%@gg?g@fgﬁ&ewwal
stained with eisrets il beasnantéSnedarfapani col aou
stain (Figures 11A-D) or with the staining procedure
according to the present invention (Figures 11 E-H)
The Tegblediioybri ervi% GBS Gore d
11D, a?e ﬁon at§|g| cal cells s{aﬁ‘ﬁlgw y%sp&%g?&gl% Bﬁftlmal
stanang eesults redl aledoh fixed| mrssbalthga frowtoll fdrendﬂq@:rvwal smears.
y |l s h N 11A and 11 C, nekin
Thile! ShEh i) PO Brhdtelstalicendrd oibitnats G jRamreeivical
alcolas] dikeidesast dah@et sW¥ea2007/ 102146 PCT/1L2007/000281 83
are_| ow i n nunber and "hiding" anong red stai ned )
nor frafsec faimng \pepaeduresf fools edvaptpee shlaithe dtadningcproperties of
nf re I at ypi cal
cm@ﬁ%artéssegf Iglxsn e kqﬁggr u@ﬁﬁ“f cy A a’ Arl]rlﬁl;] gﬁis&x?agiégB u}x}é Wid Eosin,
aprdyingrtbe reffetts of hise plaas emﬂradtmdemhbeth in the Iﬁrofdcbh faradon-cervical
trial Co S|n 183 Pap-snear speci nmens th
SMERP Ay %%l‘?g %ﬁw 5045550 108 MER e éwmac@)smwgﬂged in
dlfﬂ!?enti‘af st&ﬁﬁ@f@%ﬁﬂﬁ%ll@ Rbre %ﬂ@@%@cab@&l c%ﬁ? th red bk (Flame
both the procedure of ]i
redD nﬁl additier rby'th thbsaacaﬂ@mmgqmoqeduteh sequabephble ra)‘f eleltet:mEg most of
thecgql uli ononas and co cobaC|I conventional diagnosis

&S, chenigsy dpR Waﬁfoﬁﬂ tH{% saiftiambiyglent 1n cervical
smégt. apl"ﬁtcés@ iRy Clﬂ%lu&élya Raf SlduimoRS C&RIULE QidelddRined

present inventfon o unde m ned significance
sigifisOus)(ASGS), &uvd ghyle sqnammous intra¢pithiehgriesios (Ig(GSHQ and high

graé% &gﬁ@sl lﬁ ?rlt‘g’z F]flzﬂjilisilgtlf (4@3 Ig” aé ()\%sueop a%a asrcfl gended by
the Bethesda System (Figures 12A-G).

In order to evaluate the advantages of the protocol for cervical smears
according to the present invention, Pap-smears from a woman diagnosed with
High Grade Squamous Interepithelial Lesion (HGSIL) were prepared and stained
with either the conventional Papanicolaou stain (Figures 11A-D) or with the staining
procedure according to the present invention (Figures 11E-H). The cells shown in
Figures 11B and 11D, especially 11D, are non-atypical cells stained red by the
conventional Papanicolaou stain, just like the atypical cells shown in Figures 11A

and 11C, making the identification of atypical cells, especially in cases where they
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Cell changes found only by the 8 Inflammation or
normal procedure of the present invention The eight
w@2a®egoxafic di screpancy were reviewed; in all caREBIL2007#00281
conventionally 10 stained slides contained atypia
t hat had been overl ooked. Sonme of the cases in which
the procedure according to 8he present invention
aresloay Hetupbei andy¢hidingT lmoog ed staired alortibbgeils iveryvdidficult. In

t | ogi gal, interpretation of i des stai ne )

s B E ibly <P Rl Pl Elath ob67 atuiReldl steined
redouishseiht ethiifg Fiogedas adcddifs tolfhe Ipkesshiall chidg. enphasi zed
thailht he stal ning procedure according to the present
i nvéhechniceldual snspmgpssing 133 apesgreat spetimeng hefoblopsmauesults
we?é‘oﬁtgﬁe?kf ¢ ofat her, the staining procedure is used

to highlrght the presence of atypia on the slide. In

order to denonstrate the differences between the

st ai ni ng protocol for nfn- rvical smnears, the

stai ning protocol for ce HB 9srrears, and the May- 20

G unwal d- G ensa_St a] K. bkaik 0ok Gmionatiharobit mbluded

cyb@bpl n snears preparedfrom pleural frurd of a 65

No@blry boththerpeke@iueat | ent  disagnosiedbrvall N ila@aAsbyCaABREy  smear,
the preseet inwttan aeiby( Fi gur es 14A- )| techombidi abg cdctobadils e
congengienabiligepasis \Whi | e _tlhe overall| staining produced by

CGIL@P%@S detseteddydobéhs| s| f or 2Ter vi calhangngndotisie eypicd aquamous cells
Pf(@ﬁﬂ&?@hﬁf% sﬂ W isinilar, dAprdetimined igpifigerc (AXBISyow
anaEY FISTERREE e e priot ocol f or S SRS Bithslial legipp( GSIL),

25 to possess superfior proper|tt ’Irlf_ﬁsqg‘?nﬁ’ﬂ‘fié“a@%ifhf’]éa}le%

(HESLY betow

RNy BGRL T EA007-q0028% ahle—20_betow
pfo@ta%g{gfitﬁkqﬁesgi ﬁ{fgﬁi&g results u5|hﬁfg ' nﬁg&ﬁﬁ’?%%r%lol for

cervical sSmears and non-cervical Smears. TABEE 10 .

kBB 8RB AT g omenionaty
staldod shigdsesnBined aGpéethhGishbecboaaldakeyt es Bl ue

G oL 8 LIV B ool O oy MR onhage
inVBBA6A | ¥@in¥as Pobitiks URHHeUBofTRRPAT B¥gnosis via cytopathological
interpretation of slides stained with Papanicolaou stain yielded negative results are
presented in Figures 13A-G.

It should be emphasized that the staining procedure according to the present
invention does not grade the degree of atypia present on the slide. Rather, the staining
procedure is used to highlight the presence of atypia on the slide.

In order to demonstrate the differences between the staining protocol for
non-cervical smears, the staining protocol for cervical smears, and the May-
Grunwald-Giemsa staining procedures, air-dried cytospin smears prepared from
pleural fluid of a 65 year old male patient diagnosed with breast cancer, were
stained (Figures 14A-C) according to these procedures. While the overall staining
produced by using the protocols for cervical and non-cervical smears were quite

similar, apart from apparent color differences, the protocol for cervical smears seemed

to possess superior properties in single cells.
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Mast Cells Blue Green/ G ey Erythrocytes Blue From
colorless to greenish Degenerating Cells Degenerating
w@ziorsommey/ Geen 5 EXAMPLE 3 Differential steChingo7afo0281

mal i gnant and non-malignant cells in paraffin-
enbedded hi stol ogy sections and frozen sections 10 The
results obtained with histad4ogi cal sections are

consiiableen0 tldw ddiasiees bihighRBuld ubingyihe! gidesl for_cervical
snear However, it shoul d be enphasized that while

Sn}??’fsé‘lna&’%&?r"%é‘?@afﬁsual ly contain a very small
variety of cells and tissue types, a histol ogy
section represents the entire scope of tissue and cell
types and di stingui shi ngTABREiInant from nor nal

struetures—present—a—rore—difHeult—task—Figures 9A-D
show 15 sane com‘lngt“‘ét“l ve results, Sinf¥aplpsm in

Mdtigwpnt es 6A-D, the colon cancer cells adjacent to

Mdmgram&bustissue vvev'glusuccessful I y di ffFFﬁlﬂﬁlgﬁ&f}d by a

Naﬁ A na pgellgll SII nctive red—cytoptasnit cotor—as

5o ea—to-—a-clear—anddistinctive gr-een c\vioplasmc

Lygpopesi ndi cat i ng n8fal cells. The st hGKPHEer ot ocol

Mdnogytehi st ol ogi cal $®bki ons yi el ded red| 6teai/Geyng of 20

GrifabéygRant neopl aslpgeCelI's as well as 8REPGRFOP! asia.

)

r;EMchP' asi a, -‘I:Bliuedb dysptastasts II;}‘V‘,}UI stinetty

fFrofm-hornad r\al l.s see Figures 7ZA- (‘\ &Y. AA-D and
Magipphsgf)7/ 102146 PCTBIE2007/ 000281 85 FOHEV@TA

StroreaiOelist r at ed t hat | ®koni ¢ gl ands W t h| CRedGky

ReaBRVNIQbRMHm ST al nengl@een whiTe col onbgergd;@}nds in the

OSCUpI c fietd view stained—red ||u Tk
Ma?gégéﬁ B e *E‘A&rﬁy and

aures 6A n\ Si 'n!_arl\/ n_Fi gures

EU&}FW%S 16A-D the Bieon cancer cells Frdinselenteps tp greenish

Deprperaiple Cellssue wer e successf ul | y differentiated by a

Degdnggcﬁ,g@ag di st nc1| ve 5 red cyt oplasm @reg,@}eg{ as

opposedto a ctear and—distincti-ve—green—<cytoptasm—-¢
color indicating normal cells. Erythrocytes present

on hi stol ogical sections EXaAMPUR®d due to the eosin

conponent in Azure A. Ot her elenents of the sections,

such &ifferentickitaiging, of maliptanehidhor-endlignanticetls én parudfin-

extracel | ul ar onents i ned [een, as so
do 10 nor rﬂ?beglgf‘?h’éf‘ﬁ‘éﬁgp ﬁ"ﬁef’% ¥ ur r oundi ng

t he neopl asia. In another exanple a tissue section
taken froma nelanone patient was stained by using

conVéaticgHEs oblaingdoxythi hislbgieal steafionsi arec corsaténs owith othose
oo B 2 BCLRERY oHhE, b ME 87 oLt i
cytological smears usually contain a very small variety of cells and tissue types, a
histology section represents the entire scope of tissue and cell types and distinguishing
malignant from normal structures present a more difficult task. Figures 9A-D show
some comparative results.

Similarly, in Figures 6A-D, the colon cancer cells adjacent to normal tissue
were successfully differentiated by a clear and distinctive red cytoplasmic color as
opposed to a clear and distinctive green cytoplasmic color indicating normal cells.

The staining protocol for histological sections yielded red staining of
malignant neoplastic cells as well as some neoplasia. Hyperplasia, as well as

dysplasia stained distinctly from normal cells (see Figures 7A-C). Figures 6A-D and
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met hods enabl e vi sualization of the cells, cellular
conponents and cell norphol ogy, 15 only the novel

W@ @rndags prot ocol was capabl e of differenti atP@QIL2007/000281
bet ween malignant and normal cells, staining the
normal cells bluish-green and the malignant cells in
distinctive red. At present8sit is evident that

Figié f7idcdemminsttated el tblotlid glanbeiwmeaidrnal Molphdtsky stained green,
ral i gnant cel]s can be obtained by the revised ‘

W@&O g\aaﬁ?s othe dwicgseemic dipkh ek vighustained redeanst pink dBigures

6ALDY. NialiRhogif 4o RECkANE 4 p@.‘; n
.exgraclt | s9u.se3:|1 F[&gl}sgr% Aadgtl aé.g %%?P(La%effg guén g?rycells
adjdesng ¢¢ inormalftisved wmgrasiccessidlyediffeRmtiated byhakcleangnd distinctive
ask .of boundary detection of a nml.ignant tissue after
re&sﬁ?‘aﬁ’%ﬁ’fm gl s onpoped o & SiPaAnd, H’c%“fl%ﬁ’ﬁrﬁrﬁ% gytpplasmic color
indi@ting Yot celdrpl et e renoval of the tumor. It is
preferable to conduct such diagnosis during the

sur rahrocpies quwerghe onphistolagigabsegtidng stainebsebidug dpithe eosin
j . |
colE AL 13 POIGH eSS U8 sEANNE Sual R 0B,

enddthelal calby mosclefand dxtraeedulfe6dtHiR Rombb@Rings dtFinéd GFeBAllas so do
need to inprove the efficiency of the boundary
nogges! epithalial, prenseays, tissHe sewreyndingghe peenlasiml of this

i nvent i apli f e baundar etection

| S0 e P PR R B, e v
statried byasihgf @nventimpel Hamatiky iaHaeinGedis in corhBatises td 8y faining

WO i027£1Q2146 PCT/.1 L2007/ 000281 86 denbnstrates the
Profogos obithigdiwtiopn Heutss 417k dearlynderpensiiptes Ahat althpugh both

me*(ﬁ’lf:c_ﬁlk RndSik VekubiBitiol R rlgéi Selff c{eltﬂﬁalpéo‘?ftﬁd%nﬂs Ak (}Ho%h(t)lﬁ gy,

igure 18C), conpared to rts visualization both
onlgi the aoetl alamifgpmtoce]l $8Arammblemitdiffetentidtmg\HeiweeRasalignant and

Fi.gure 18B). copventi onal t.hods. 5 VPLE .5 .
nofg i, Mg B chouRl Srlky G SR ity Beigpent cells in
disEatitveansdc cells were sel ected as an exanple of tissue

with rapid proliferation 10 capacity associated with
t he Adrasent dieisepogdeninibal sypificipnt siéffoantiatiom hetwegmonormal and

[ r LAl . 1 ternnal ifferentiated
R AeBTt b BEph ittt B St ool By R Bk Tt yars and
ther d@btd%al foratdtbloBRaBtectbhs 81 fMichSdAgse ?iant extract is used (Ficus
i fferentiation and denonstrates that the staining

Elqy§r@g t he novel protocol is associated with the
general netabolic status of cells. The, netabolic
status is much higher in the 15 non-differentiated
cell's and stain distinctiBXAMPE] 4 whereas terminally

Boundary detection of malignant tissues

The challenging task of boundary detection of a malignant tissue after surgical
exqision is of paramount importance to verify the complete removal of the tumor. It
is preferable to conduct such diagnosis during the surgical procedure, particularly in
cases of solid tumors including prostate and colon cancers, melanomas and the like.
Usually conducted by microscopic visualization of a frozen section, there is a great
need to improve the efficiency of the boundary detection process. The staining
protocol of this invention can simplify and speed boundary detection, since the results

obtained can be analyzed without the need for a specialist pathologist. Figures 18A-C
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differentiated cells stain distinctively green. It is
clearly shown that non- differentiating cells exhibit

w@200edodts@i ni ng pattern and as the cells progrBGHIL2007/000281
through differentiati on and becone |less proliferative,
they stain green. 20 EXAMPLE 6 Use of the teachings of
the present invention to di&tingui sh between cells in

deinonstiat¢sothe @labe 6F détectionMYTARli6biSstOND tEAEFR MENTWhin using the
RO%EDURES 25 The follow ng materials and experinenta
methods fthe Preseat i‘rB’ﬁn‘il‘@} Qigurt; 5C DExampatsd go ity wigulization both

Wﬂ_-?i’a‘l@gﬁfﬂééa%ia]i%( Bui pr ow‘%gilﬁipgg@é lnﬁi?élﬂ I(F%H%{ %“Esdc%ﬁsg'ntwnal

methagisni ng according to the 30 present invention: TABLE
11 WD 2007/ 102146 PCT/1L2007/000281 87 | - Protocol
for histological section/paraffin- Il - Protocol for

st ai ni ng nornmal col onocytﬁmﬁgggged ti ssue and HT29

in chanber slides Paraff d tissue on a slide

(4 micron) Pl to ,g,%

Deparaffinati ?rq&c?%u%gmgihftene 't)tu‘?‘];w} Jr’ﬁyé]tz tte(ml ncubat e

with Extract 30 sec. each Wash in de-ionized water 30

sec CI ean cutive et.ha bat

by o F G e R sCRHER 5 o PR g g it fapisbatp Blerion
ca;Falci(y 283sddiated Ovith the %n%@lEﬁ%loprﬁerﬁélpgrc{g%&@,f&n) from the non-

ncubate in Fix- 102B for 5 mn i'n runni ng wat er
dlfwghﬂ@tﬁd de Ihl%rﬁr@étwllmhéfemmatqd phfmotmleal-S'tagan anum@ 19A-D

sho\f CCth]% ?9 retm %rg,t g{ dif ept %tzfgvg\? s ﬁl?ﬁér%g\ﬁ gq fnd
deflOniteqnty @l@atVﬁEeJtalﬁﬁfg #$ing Gife ﬂcﬂl@y B%t@cd)lnlst%%oglg{éar whth the

mn. Wash in de-ionized water for sec Incubate in
gemgabanetshotiel stﬁbus dfscedlse . The meetbbolic statuByis- Biutbrhigheri in. the

n.de- |on ter. for. 15 se | ncubate three
no%/\%iﬁgrepﬁatfé 0/% apﬁaeséalpl stingrye y red, whereas terminally
differentiated cells stain distinctively green. It is clearly shown that non-
differentiating cells exhibit a red staining pattern and as the cells progress

through differentiation and become less proliferative, they stain green.

EXAMPLE 6

Use of the teachings of the present invention to distinguish between cells in

in-vitro cell systems

MATERIALS AND EXPERIMENTAL PROCEDURES

The following materials and experimental procedures section relates to

- Example 6 through Example 12 detailed hereinbelow.

Staining procedures:
Table 11 below provides procedures for general staining according to the

present invention:

TABLE 11



% et hanol back and forth for total of 40 sec. _ R nse
indistilled water Incubate in Dye-4 for 10 min. Wash
wo poodaediani zed water for 15 sec. | ncubate threrCTH/Inme&r/000281

in 70 % and three times 100
for total of 30 sec. Rinse
55@08

% et hanol back and forth
in distilled water.
7 \Wash in de-ioni zed wat er

Inmlhate In Dve 5 for

embedde Clear in 9

Par m- s?giT‘FCﬁShd 4méc bnd
1 t h

eacénﬁé;a Oél ﬁne W ene ba é’ 1 Junge  \o

Clebd 19&Mhseéu9{}e Jikast bfs@ lﬂfnﬁ?

eaclRat 2- Ras staining nultiwe
InchHﬁtéllkblﬁi-&B Wir tdmisxt ract (40 9
Incubigtetinr Big-1 02850 pin.bat h- opt i m

Wageip é;/;g;@@ vecfor LmMash in ru
' Inc@a'lel iyl Smigec, - WAsh |

Wash 1ﬁg water?é nB'n 7 mn -

Incyb t‘z ‘;t n de i oni zed

Wi e-l.omzed wa er or 15

Inﬁ er to D

Wash &Mﬁédwatefﬁpﬁﬁgc the CyCl

IncWAE Ih 707 SRmbIgEH 1364, Wat er

Incah@te irODje3eR6k swa@her twice V -
Waghgih He-iptiized RiatagfoM 5 sec. Basi ¢ pr
Incupatg ibdertigies in QYolagd theee em¢ariepa
% eiha’@}/ bask pidigthhfertetal of 4)peq: Bilsea

F’éﬁ,dd‘@(ﬁ’f ceIIs/rlng - Extrat - 1 min.

Inc de&ﬁo £ % -optimz
Inc% ]:trﬁ_‘? la’%l o an Eree &\%e ?fs)o
% efhatil by rck and or't al ﬁ

in dRAGR waldr. 00 %0 et anol -

Incibb 8B BDye- S\Mﬁhed. n running Wat
Wash in de-ionized water for 15 sec.

Dehydration in three times 70 % ethanol, 10
seconds each

Clear in 9 consecutive baths of absolute ethanol, 5
seconds in each

Clear three times in Xylene, 1 minute each

Mount in Eukitt

1 0 inif)s Aér@bilealanicytes
béxali of
“PIF fFO(‘ﬁ‘“é*ﬁPUIturPr ee tines
@‘1 (ﬁ e e - Basic
Bol ‘PP%’E‘ e
agu%mg&qmggg robot -
zwdshansmﬁtﬁrfgqﬁebe descrlbed

nbyenq 1wid &rsec.bel ow) 30 sec.
h de-ionized water Dye-9
Wash in running water 3
wat er Dip in 50 %EtOH -
fferentiation in 50 % Et OH
e 3-5 tinmes soak 1 mn.
Dye-7 - 9 min - Wash in
Basi ¢ protocol for K562
ot ocol for HL-60 cell
red and plated according to
t density 100 000 the

I ncubate with

ed as - Wash in water, 4

sec. - Staining with Dye-9 -
10 sec. Differentiation,
- 6 mMn. Wash in water, 4

er 10 sec.

III - Basic protocol for HT29 staining in

multiwell plates and HTS robot
—Extract (50 %, bath-optimized as described

below) 30 sec.

— Wash in de-ionized water

— Dye-8 — 7 min.

Wash in de-ionized water
Differentiation in 50 % EtOH + 1mM HCI —

soak 1 min.

— Wash in de-ionized water

—Dye-7 — 9 min

— Wash in de-ionized water twice

IV - Protocol for Rat2-Ras staining

— Incubate with Extract (40 %, bath-optimized as

described below) 30 sec. — Wash in running water

3 times for 5 sec.

— Dye-9 — 7 min.

— Wash in running water 3 times

~ Dip in 50 % EtOH — Wash in running water to
repeat the cycle 3-5 times

Y - Basic protocol for K562 cell staining

— Cells were prepared and plated according to
the protocol

— Extract — 1 min.

Wash in water, 4 times

Staining with Dye-9 — 4 min.
Differentiation, once in 50 % ethanol

Wash in water, 4 times

Dye-7 — 6 min.

Wash in water, 3 times

VI - Basie protocol for HL-60 cell staining
— Cytospins were prepared at density 100 000

cells/ring

~ Incubate with extract (50 %; bath-optimized as
described below) 30 sec.

— Wash in de-ionized 10 sec.

Dye-9 — 6 min.

Wash in running water 10 sec.

50% EtOH — 20 dips

Wash in water 10 sec,

Dye-7 — 6 min

Briefly wash in running water
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- Dye-7 - 6 min. - 50%EtOH - 20 dips - Wash in water,

3 tines - Wash in water 10 sec, - Dye-7 - 6 mn -
w@eiogfibp4evash in running water WO 2007/ 102146 PCT/IL2007/000281

PCT/1L2007/ 000281 88 VIl - Basic protocol for U937

cell staining VIII - LGrapid assay (for purification)

- Cells were seeded at densisty 250 000 - Plating cells

VII rBasia ptdtaspll for Y37 taliStaimmeg et _mﬂ_ﬁMe AT
— EelstvgiegeededjapdentiiR®0 GOt h ext [ acRlating €e1¥4n rhartweh plag@d to Be z ed

cells/c te W|th Extract or fremflicotmltd 00-0 %in as
}Paﬁ,éﬁ% ‘a‘“%% W bateh-apiipizedz o %IEflﬁ 1tmErmaqﬁ or fractiths(100-0 % in
'&c, Ber 30 sec. 4P’H’nn|n wat er 4

&JJ§3-54mm e mn. - D,/e “’?ﬁ‘%wa% fimgspy i

- deh%ﬁgmy@;aee[.ujlsqcsec - Wash asglmg g water - 50 %

- HtoBon 44 dpsps - The interpr et afHe%rM@t 1odv9/ %é)orgﬁgqgthe

— Weshtitm@nninfh@ker 10keé.UNNI NG WAt Prockflrs @&eribRd a%@&

~ Besstritbied in the text - Dyet7 - 3 nmin. - Brlefly wash

— Briefly yashiinygnnjggrveser | X - Basi c| protocol for the extract

IX ¢ Basigpgetecabforth¥ extrapy flvoresqeiice rolfrical 2dbrdudstalaplical section/paraffin-

L?é’@ﬂ%#/—?&dﬁ%ﬂ%' - visuali zatﬂ%ﬁﬂ%ﬁdﬂfgﬁxed cells o 4 )
€ 1nm t qgiéqylé ! micron

il "rfg“% §than E~ bt rfbé’gqaq"é%ggrl%%@f%%p nedpies

wit 8’11"111 and mc?z:a or and t':ur i

EEFAGf i ncubat i er |

dry( 4 mcron§ In or he .d neubat i ¢ )

~ yamncubReRRMa b koAt | on i nt ﬁﬁeasgﬁhe ?:?5‘% ﬁ% q@ O\E;Patﬂﬁ

— i iddibatiod Rawts merum and i ndl ¢akiok lﬁﬁge of 3 [, nut es

- Badie exlra)EtOH Gltleasbsorbing fap& e COﬂS’ﬁﬁlUilkdfﬁmg amsls gt hs, 5

— L min. injupation withul9a 4 amnle extradt@r 9 oEuz(albamunEitesors&ﬁxh 1 mn.

P“fiﬁﬁbftﬂ%tnl on in 70 % EtOH - | |ncbalt ie dé-onidydavatkr f0p30 s3c. N N.

- Wa ’éhfé‘X‘fhrf%P Bteopvatineh o -albsoiebiinhyePaieer min. VASh i n
d %&Hfréﬁmﬂ%lﬁmgsﬂﬁ? AL -| -1 Welnin di-iepiedgataleofor nih 100

crude extractor - |ncubatle %“‘E%t‘n@’gétfia@fg)ﬁ%“;g
purlfled fraction - Wash in__ Cu& 6'z Ei‘?gd‘f"’if f by ‘30

(D

sec. - Wash the coverslip |w 1on1 0 gsec

| ncubate in Dye-2 for 2 mn._ Inc ndt eetlmes
m croscope using FITC or - e{hﬁ}loﬂ@ack&ﬁlf&ﬁ

for 1 min. TRITC filter. -|d Reshateiidwde % et hano
for 2 mn. - Wash in de-iqgni pedawat®Bye-1D@r23misec. -
Incubate in Dye-3 for 3 mirn.— Wals tie-ionized evaieofn 15aet.
water for 15 sec. — Dehydration in three times 70 % ethanol, 5

seconds each

— Clear in 9 consecutive baths of absolute
ethanol, 5 seconds in each

— Clear three times in Xylene, 1 minute each.
— Mount in Eukitt

Soft agar protocol:

20 % serum media was warmed in 48 °C bath. 5 % agar was melted in a
microwave for 2 min, allowed to cool at RT for 10 min. and placed in 48 °C H,0
bath. 1:5 agar dilution was prepared in pre-warmed media for a final concentration of
1 % agar. 1.5 ml of agar was poured into 35 x 10mm plates (Greiner, cat no. 627102)
and plates were left to solidify at RT for 10 min. Plates were placed in an incubator
(7 °C, 5 % COy) to adjust to the proper pH. Agar dilutions were prepared in
prewarmed media for a final concentration of 0.3 %. Treated cells were trypsinized
and resuspended to a concentration of 10,000 cells/50 - 100 wl/plate. Cell viability

was verified with Trypan Blue. Cell suspensions were quickly added to the agar,
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- I ncubate three tines in 70 % and three tines 100 %

et hanol back and forth for total of 1 min. - Rnsein
waelr@vitbdied water - |Incubate in Dye-10 for 2.5 PETIL2007/000281
Wash in de-ionized water for 15 sec. - Dehydration in

three times 70 % ethanol, 5 seconds each - Clear in 9
consecutive baths of absol ujge et hanol 5 seconds in

geﬁﬁff 'ihvertgl o t11tn|8§ ﬁf%rﬂép:tg Sl,l tﬁJ‘ ells fde (}'g 3‘}%%%%&‘156& (1.5

In Eukitt agar oco
mhﬁggﬂaf weldl sispedstor} dm&bp of Ea&bp&gsabusl\vjapoﬁlﬁﬂ 184 abhr Flate, Plates
V\g d{f 2 mn aIIowgdto ool .at RT for 10 m n.
Wl &OB & KT forggpreoripigtels 10 1. placed iy ap iaeubaiar dA7 ves 5 %
ep r r I peentration
CC%{}. b /Eg%fa%@) R s@rdﬁ?l&f@ﬁ% vVﬁ%qarciaecf% th@cél S Oe%err}'tcgd@rg < 10mm
pl at es (Greiner, cat no. 627102) and pl ates were |eft
to [dify at RTfor 10 min. Plates were placed in an
i nc d?’ce(‘?/e’@’e’@a%’@%? ‘to adjust to the proper pH

Agard deyt | b\%fbsln\’,’@rfa%e o? gﬁéee@}fs ;\5V1tlp{(%\éﬂ pﬁé/l %m 96 rficro

final concentrati on Fea

MSrElhs mviZButyibee, éﬂdnmmsl\afslpemlbﬂfdrmamldm@mm 38thiefo B Phytic

0,000..cel |.s/ 5 0 bi |
acig Imp%ﬁl%,al{?qp TP?&%?} Q%r{]ijeéay e C C@Iﬁ p%fﬁlgtte%gp@ diluted to a

ﬁnqu cokdeptrastdedr 5oxt 1 @¥iarin VP I%P@ﬁslo%ﬂaﬁged ¢
PCT/ | L2007/ 000281 89 gently inverted Sogdately following the

dilgtiom Ak29 aslls ﬁr@ﬁueqch dest atoup vesve subp)ltaaerdlsimajecmdunmdhe dorsal
t f h
sid 30 AR S, G e 5848 25

turhor $8%e 4rdrmip [bbdy( inesBhe wrelﬁcmed twilca 6 &bek N T%ﬁldr%%% &ﬁm )
% 2). 200 | of 20 % serum nedi a wa

37.C 5
a%SSttfH%w‘é agooeding i the 1’6&% Lengthy(aen)y C¥idk pam)}recrﬁ éu
protocol. H29 cells were incubated for three days with
100 mcro M Genistein, 10 mcro M5 FU, 5 nM

But YFES serectingprocedieN- met hyl f or | nanmi de (NMF), 30

mcr Phyt.i c i.d or alone. On the fourth
Daydy: Coletiina, Biea i radet el omtro gt @ugiedond diluted

int nivdla. CHICHAMHEdnetRkioR was 5060 &8s lp%r i@y 0- 2 m  PBS.
I medi ately followng the dilutio HT29 cells from

Day2-nAddigen gf bb@rme@@nswmbm@i t}b 4 ﬁl{llaé otagklingrbacdnhation:
frogé)ﬁﬁ% § g ?(D"jé FH‘&(’M%I%E‘ g]g%{gleé qngantratlon 51n )t(helg?r%w%f lrrle?hum
“Day 2 medlum’i

Day 3 - Cell media refreshment. The medium was replaced by “Day 2 medium®;
Day 4 - Cell media refreshment. The medium was replaced by “Day 2 medium?:

Day 5 — Cells were washed with medium and air dried

Stable transfection of Ratl/Rat2 cell lines:

Ratl cells or Rat2 cells (different clones of the same line) were plated 250 000
cells/well (6 well plate) on the day before the transfection. On the day of
transfection, the density of the culture was 80 — 90 % of confluency.
Polyethylenimine (PEI) transfection was performed. PEI stock solution was prepared
in water: 10 mM (4.5 mg/10 ml) pH 7.4. Selution I — micro L of PEI in 50 micro L
of 150 mM NaCl was mixed and incubated in room temperature (RT) for 5 min.

Selution I — 2 micro g DNA in 50 micro L of 150 mM NaCl was prepared, mixed
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tunor size and m ce body weight were recorded twi ce a
week. Tunor volunme (nMm) was estimated according to
wo b@7fiexisul a: Length (mm) x [Wdth (mm)]2 x 0. BCT/IR004180281
screening procedure: Day 1 - Cell were Plated: Media
prepared, cells were trypsinized, counted and dil uted
into nedia. Cell pI ating cagcentration vvas 5000 cells
| I
ool e oS ot P o s o oY i QTR R or 20
mlM(RE t(tralksﬁtcaoﬁ Onmture)o Mmlhane tolfemktmatwa&%tlj@%cr ﬁi I1 Qﬂl with

e i B L RO g soBiR-Gi AR Wi RS SHl yereDashed with
trafBRctioN medban, ﬂ‘ansf&@idn ABGLR \fvg £&ﬁ&%rﬂle &Ff fdpphbjﬁ?s At

was_repl aced b "Day 2 medi um
the,gradhaf }Wltlwbﬁ%‘m patioghn theanedivimi veas I@ﬂa&(h‘bitb the complete growth
me'tgg sfection of Ratl/Rat2 cell lines: Ratl cells or
t2 cells (different clones of the sane line) were
pl ated 250 000 cells/well (6 well plate) on the day
befqgre the transfection. On the day of transfection,
the?{féﬁs‘,}"l“ff”ﬂf“’l’(‘ﬁg’o@ulture was 80 - 90 % of

confidsgensyis wle Ralaat Jﬁy*(f? MR8, GR io Hﬁlag&ﬁﬁl%{ei ﬁPMi’aPmo

performed. PEl stock solution was prepare
me:lmnnmt 2( dorentting ofiSPOHeelishnl fBok lalhymlm dn 1nc1[ha®dr0 Cellghedium

wap TR AT A B it COURAION G003 iy were g

andedsutpeéiidell lin-sedinlffdeOmediahifal A c@gcéﬁt&rtf?)nl-ofof 06 281t
NaCl ~was prepared, m xed WO 2007/102146

migxor Liteoestisonerealated on a&ﬁdwﬁlrh aldies, queliminafy noatedhtwitRT0.01 %

P oﬁglﬁw%s &R% J(‘t"?d;lﬁst;e on i xfpg’ge;]g né/oﬁ%ﬁﬁgt X %?580@’&1 of the

wei/l.@.s Caltjngsthetiurhovak a@inraM:d hnd plagd S¥ep€ hir-QiicARPEALN for at least 12
t|b|0|c and serumfree nmediu s were

hfswa hassy %48 Peeqrmlisherk fithnd ngi F%lﬁs‘f"gﬁbﬁd on THSctlpged in
wa’t’@%ym%ﬂgtaﬁd ttllft@vlﬁgbgﬁnésorloﬁ R - ceﬁtl}fszag{ Bis %Ib\?\ﬁuﬁ d to the

the i ncubation per t he medi um was ace
Benziding@sgaliet e growth medi um K562 system preparat i on:

K562 cells were seeded in 75 m flask with 20 m

conplete RPM 1640 10 nedium at a concentration of

500ﬁ@tr5ﬁhb§lrﬁéolzfu9{te§t .in an incubator. Cell nedium
was reg@ 1 after 48 hré. After 96 hrs of i ncubati on,
| &

K562 % lwem @ mbof eqlk g@mh madihm oeus gmmwdd iah 3& 8Eufor 30
. medi um a ncent i,on f 10
i e etk Nt S RIFPIBF te BlroRnogtiggie (Bfefpisend 100 ng
of Phetiol Mpfistaeoddcede WPMAOSHINGP  After incubation, the cells were
cytospinned and the slides stained with May-Grunwald-Giemsa stain (Sigma).

Cells were scored for the presence of blue-black formazan granules.

Reagents:
Genistein, Sigma Cat.no. G-6649, Phytic acid, Sigma Cat. no. P-3168, SFU, Sigma

Cat. no. F-6627, Butyric Acid, Sigma Cat. no. B-5887, NMF, Aldrich Cat. no.
473936, PD 98059, Calbiochem Cat. no. 513000

ChemBridge Corporation -- http://www.chembridge.com

DNA constructs - Clontech Cat. no. K 6013-1(Ras dominant negative vector set) |
Polyethylenimine (PEI) Aldrich Cat. no. 40872-7,
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pol y-L-lysine, and incubated for 2 hrs until the cells
attached to the bottomof the 15 wells. Cul ture nmedi um
wor®7aexie at ed and plates were air-dri ed openeRCT/Or20emr000281
| east 12 hrs. Henogl obin assay was acconplished with
105 cells washed in PBS, lysed in water by freezing
and thawing 3 times. 100 nm%ro L cell |ysate was
3,3 ubai tateagnatbylbrezidderfréedhase SagmayCat 2. T2885

NLE L @Rl razol.i est. (NBT): 1 x 106 cells in 1 n
Glch{:cel IIHI%E%%&WG?P@%&% liilg i ncubated at 37 C for 30

Altthﬁns-fbtmbﬁaa ), Signth @ato/m@mgggbl ue tetrazoliurn
chl %éllil (Merc and 100 n phorbol nyristate
Regomt @t(lrlman dFHragammay enudﬁt Jﬂaqi$xﬁﬁems h8taskl belutienel00

ml%é}'%ﬂ A ‘F &ﬁ%ﬁelhst?lgstfsﬂlteg ?%@e é@%énaﬂfc ac‘ﬂ%tp &L [FN-gamma is 2 x 107

NI:H:GIgeZiS Q@T SBhemi:tE/ﬁsgence of bl ue- bI ack formazan
r anul es %ﬁg Ceni st ein, gma Cat. no. G 6649,

‘P’fy&maﬁﬂl'&l Gadurgignth fabnggll 4fy, S gma  Cat .

AzﬁQeAFsﬁﬁa[A By rA%mld Si gnma Cat. no. B 5887, NWMF,
“ drich no. 30 473936, PD 98059, Cal bi ochem Cat.

Blmarkaﬂrewoal, SoodideCati ge. E{Yﬁﬁ&r ation --
tt com constructs - Clontech
‘Pelt]ogvc?héﬁfigﬁiwgg@at negat ive vector set)

PhRQdm%ePthxﬁ{JBfBC%ﬂa@&’@j@ Aldrlch Cat. no. 40872-7, WD
2007/ 102146 PCT/1L2007/ 000281 91

Lightgsreen, SF. ‘{@lwﬂbﬁ\ﬁﬁrﬂbbh&?“di ne free base Sigma Cat.

Novartis
Neﬁffu&gg‘ﬁ@ %ffﬁ‘ﬁa@%p % n@éﬁa Cat. no. R2625
LaRé&ketirthanset sldenystemFdib- "gammlgaanﬁ@rntéva@tﬁmt,qnmozst ock
solution 100 5 mcro g/m was prepared in distilled
wat er. Specific activity of IFNNgamma is 2 x 107 NH
& B319804x530 units/ng. Hematoxylin Solution GII No.
3, Surgipath Cat. no. 01540 Azure A SIGWA, Cat. no.
A- 6 54Dcabl EmmrkerBipomhaiRd R (@ tand heateB-aédth8ingQo BasATCC
m%’ﬁ‘ ow certified SIGVA Cat. no. E43 87 Phi oxi ne,
F8%h- B Si gna P403 0 Light Green, SF Yel | owi sh,

CABr33ICO, nbef4ilprig Em@hééﬁes( @tm%%% mB&ehe Violet 2),
Si gma_N- 0638 Lab- Chanber slide system Lab- Tek,

45 %ﬁ@glmmédwm,lﬁjnmglcaﬁﬂmleﬂﬂﬂ cat. no. 01-040-1A), 5 ml
PSA/PS, 5 m1 L-Glutamine, 5 ml Na-Pyruvate, 50 m1 FCS.

HT-29 human colorectal adenocarcinoma, Mmloy’s medium,1.5 mM glutamine,
450 m1 Mmloy’s 5a medium, 5 ml PSA/PS, 50 m1 FCS.

Rat2, DMEM medium: 450 m1 DMEM HG medium (BI cat. no.01-055-1A), 5 ml

20 PSA/PS, 5 m1 L-Glutamine, 50 m1 FCS.

KS$62, chronic myelogenous leukemia (CML), RPMI 1640 medium: 450 ml
RPMI 1640 medium (BI cat. n0.01-104-1A), 5 ml PSA/PS, 5 ml L-Glutamine, 50
ml FCS.

HL-60, acute promyelocytic leukemia cells were maintained in Iscove’s
modified Dulbecco’s medium (400m1 Isocove’s modified Dulbecco’s medium
(BI cat. no. 01-058-1A), 5 ml PSA/PS, 4 mM glutamine, 100 ml FCS (20 %).
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Cell lines: Al cell lines were purchased from ATCC

and treated according to the ATCC instructions.
w@gn73@T® nornmal primary col onocytes, MEM EagP@I/1L2007/000281

medi um 20 450 ml MEM Eagl e nedi um Bi ol ogi cal

I ndustries (Bl cat. no. 01-040-1A), 5 mM - PSA/PS, 5 n

L-Autamine, 5 mM Na-Pyruvale, 50 m FCS. HT-29 hunan
U933} bisteeydic Lphowarwdra arrantaived dy RPME d64hpupplénented with 10

n 450 m M S o
if P8 " Ry AR, 2B el b e e 10 %
fet@ﬁbowﬁss@rlmDSS 1A), 5 mM 25 20 PSA/PS, 5 m

L-d utam ne, 50 m FCS. K562, chronic nyel ogenous.
MCEql etenoqactingmapmemmasy eladi ¢rall koo was mppiginedsigg DMEM
m&%ﬁ%tum (Bl cat. no.01-104-1A), 5 M PSA/PS, 5 m
utam ne, 50 m FCS. HL-60, acute pronyel ocytic
I eukem a cells were maintained in Iscove's 30
bsfl ed | becco' s %gdi,um. (400mL. I socove's nodified
LU GsSafudonsfind dgrages o 01- 058-1A), 5 ni
FIRSQ\BPS, % RdHbrehemicNRid FPEAN 1681 ABetic\¥eid (GAA), 4 %
2007/ 102146 PCT/1L2007/00028 37, histiocytic
foinyalgsthyde ‘R/\?é»fMefﬂﬁanmit an ﬁ/e&)tluzmokﬁml 4&8/4(Eth¢rppl enent ed

Flg &‘ﬁ}% t'?'kEFP %QP%C%A 5@83@@% Hh o %?QM Dk iGA, 7 %

foﬁﬂlaenydé@ﬁd@ %%a&ea{sﬁne&%terﬁammry gland. Cell line
was mai ntai ned i n DVEM medi um Staining Sol utions

and Fi xatlves FI X 2B - 8 % trichl oroacetic acid

(T 8 % glacial acetic acid (GAA), 4 %

for ﬂ‘ehyde 4 % Met hanol, 30 % Et hanol and 46 %
H&hi‘l@kﬁhd Gl tlxyél-@)ZEa reaBy Yortuisk 651UB69BEBEmBtoRFIINGTI) 3. 7

% et hanol , % GAA, 7 % formal dehyde, and 69 %
Azgse &Déreau)stﬁhma@&lrwmi@r Azpyged - was piepRisd s mixing 025 grams of

t I Gll
A%@’%&@SQ énlaoﬁe%ﬂ{léfﬁrsg‘rﬁfeoif%uﬂié cﬁ IRJd ‘{’ﬁ%ﬁ A%h' R s
Bipmapk b vay HuosiienQofljiateg r(mya_3)f - VmuptepameﬂfbySﬁlmingo]Dye -B
angt %oéféos:m]ég%?n jV\{%;P%??(% far % S&liqlnégl eﬂp?@wﬁdet AR srTP to room

teeré?hﬁQe Dy gixBre 34 f@eLCihrbliot Hlter Paper POt t@ldwﬁéj [eft?’thny and

and allowed to cool to room tenperature. M xture was
wadsh¢d with @50 iml abspluteiethappl. Jalberwashiemosed swbpriepdratiorowes ysed.

Biglplgl‘k Brown Phloxine Conjugate (Dye-4) - was prepared by mixing Dye-A and

Dye-B. Mixture was boiled for 20 min, and allowed to cool to room temperature.
Mixture was filtered through filter paper. Filter was left to dry and washed with 250
ml absolute ethanol. Filter was removed and preparation was used.

Light Green 4 % (Dye-5) - the aniline dye Light Green 4 % was used as a
general stain in the protocol for histological sections. The aniline dye was prepared
by mixing 4 gram Light Green with 70 ml ethanol and 30 ml double distilled water.
Phloxine (Dye-A) - the aniline dye Phloxine was used for staining paraffin-embedded
tissue. The aniline dye was prepared by mixing 1.5 grams Phloxine with 200 ml
double distilled water and 50 ml of ethanol.

BBr (Dye-B) - The BBr dye was prepared by dissolving 2 grams of Bismark Brown R
in 50 ml ethanol and 200 ml double distilled water.
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20 washed wth 250 ml absolute ethanol. Filter was
renoved and preparation was used. Bismark Brown
webdoondnes Conj ugate (Dye-4) - was prepared by PERIiL?2g07/000281
Dye-A and Dye-B. Mxture was boiled for 20 mn, and
allonwed to cool to roomtenperature. M xture was
filtered through filter parsbgr. Filter was left to dry
Ql u

and hed with 250 m a e._ethanol. Filter S
B ot AP ARY a0 28 B B GO S hegeerecpbied Wi s ml
logwgthéﬂol'anaB?nﬁ'&ohbﬁ%iﬁﬂﬁd'v&a%ﬂ Geen 4 %was used as

general stain in the protocol for histological
NegeFuchsin (Dykne) ohit Pb sedutigrewassrepared &y 0% IBOHY xi ng 4

. Li ] 0.nl_ et hanol doubl
LighCtend o FhED b sl v Ao AR RO o aye
N%Fﬁ&isﬁﬁ%ﬁéwﬁ@{ﬂ % sdlutiérewid preparad af 33 v ewdredded

e

tissue. ani line dye was prepared b¥ mxing 1.5
Neyy Enehsoh (RByg-Pe- W b salpomvagpregeres in 2@ MsEtQHegHmsadJusted
50 m of ethanol. BBr (Dye-B) - The BBr dye was

préepared by dissolving 2 grans of Bismark Brown R in
Light @reeh Ha A6 (Darel ®00thd adtinbldyediight IGreeh WaYewas WEed as a
200@/ 102146 PCT/ Iog%é)O?J 000281 93 Eosj ne Yellow
geppsphsigyn In e peotegol dar gioraploal apqtions s Ahe anihir dyrivas grepared
byWhikthelPertn LitROGHRLANTI0 ANhuBR: dibiiteupli:, di sti | | ed

wat er . w Fuchsin (Dye-6) - 0.4 % solution was

prepared in 33 % EtOH Light Geen 4 % (Dye-7) - 4 %

solution was prepared in 20 % EtOHd 5 New Fuchsin

(Dye-8) - 0.4 %solution was prepared in 33 % Et OH New

Fuchsin (Dye-9) EXPERYIENTA "Eﬁepared in 20 %

Et .PH was. adj usted t 7. Light . Geen .4 % .

Dy AbiAPe SRR b RFan Haerfd B AinnorGRaiii s isets e gipele
fix@d GEMEr fdthét ahih | thsshbe s CRbre Ahvdlved.0l QUi dkel system

sections. The aniline dye was prepared 10 by m xing 4

repyeseiing ghrmd essps\inaligneob tipjue dsasoeenstieied [usisg RrEmay normal

ST BT ST 218, PSR S BAGREAIN

obC#th lthe diffémBetialt fiainidgd &S tds swdel egstem eettiiadmvadimehts of the
nmodel system 15 representing normal versus mali glnﬁ?t
staining sotpeel wssdstor Justelogissl samples gty aawirad) (Protocol II). The

I A . a .
e R SRS (hERs 0 YRl FBP fREE B oep omal (Green.
Figliré fma)mg rﬁddaﬂn?Bgr&inn i(Red, | Fighiel 30@clulaysteaotypeer tanamber of
anmendnents of the staining protocol used for
phenalyRs-tsiptechitesiapye ook PerPiEgd Fode(iBr Stooaeimaligad shpormal
| n . -
PR dTE G, PO Pl HERiB L drnfl SRl s much fgmver than
thandhligahntgeedlst ptdRatlly Fagtr the2@@act elhibitian (Pigares 29Ads andnot
oD 2 bing PO NPl 8t oot DA G880 O RS
counterpart (Figures 20A-B) and in addition to tiliS, the HT-29 possessed profound

foci formation capabilities in soft agar (Figure 21).

EXAMPLE 7

Use of the methods and compounds described by the present invention for

drug discovery
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phenot ypes of these cells. Saturation density of

normal cells was nuch |ower than the malignant cells,
w@e@babdiye due to the contact inhibition (Fi gurkGT/EQA87B00281

and not shown), spreading of normal cells was nore

prom nent conpared to the malignant 25 counterpart

(Fi gures 20A-B) and in add|9t|on to this, the HT-29

possessed. profo f.oci for rratl i, t es in
sof t aé(g&de(vﬂogﬁ a staining proiggof papp blaget Cﬁﬁb allyosipiathg nomal
and anﬁgﬂﬂ&yﬂ%oﬁgg rho gge()? i RS FeRBhsthAY c?%trél‘ﬁr{hé anh to

rug discov 102146 PCT/1L2007/000281
usmhlsm;yama@hmmw 4o siemeiphgnptryptcnc;bangﬁapﬁbhmlgﬂant cells A

di.ffer aII st ai ni ng nor nal transf or ned
i o s Micale SpREOUREs En i Elenbnt: Jida He o gause
nobRgliZdionl tof (RIlulkge p‘h@hé?tlyﬁé ahfd Neepredehedivieo dgtRat cellular

phenotypl c changes o nant cells. A nunber of
acHNiigs/magchapispouners okesenr ehsamplesiof theee chemicals are Sedium
Blﬁzfﬁee gg%\?lgl%f%%f %}?#:%19&‘%5 %t ett g%dﬁx Pg{l—gr ghe @éH%teﬂPfiBames, J Nutr
(19@3) NSt BeRppHT8HI83SElsjer e chosen. Exanpl es of these

O s £ T b G BBl RS St

L mr

L %%‘%SE%%%%%?P?%I?F%‘E& 453 it Gt

(1 286) 1261l 2278612790 evhley(pmidiginiinhpbient tygosims kma&eylnhlbltor [Barnes,

t d | ., J Bi Ch .
w815 623 G BT T L AR einaP Sl TR Bpive HT-29
cefléf rs@eﬁﬂlééle R%Hn%?ﬁle' E‘éllsbbfoJtWE (efed with Nﬁ&ie £d:9BSUndd Zrained

77S-783S Is]. As denonstrated herein, native
Gneﬁn/B@le bo@telrr@nmdamdd@l tiRewzhowhibe expaihent €hsieg Piotasioy I1).

treated with th (of0) ds st ai ned Gree/b
gt o ETiRe cHREHESEE B8 o ST sBlocortbe, ana
sulafeOit Q€ Qlideh) thatRelld cORESS at Qidiadel bff Rt Redldadtthd iGi3én @Fe, a
of the extent of color change, and since it is

mensuckamgnt trépresenting thegatie af vpta:ahde;asm me@wrt:ch@t the gpegigm of the

R Sy e 0P op g S s PR BR opREL it S en ave

(oweegms(d&aagéd amdistfaflo Olen'oﬁéd'R $¢d 3 wasuﬁlﬁa @deful tool:
spectrum of the G een dye

Maleg@nbg@l& exhiibit Rr valpes, abheg cqreeauﬂ top]r»o‘VB%P ﬂ@ma?é cglls exhibit R
I seful tool: 20 Malignant cells exhibit R
Va%uelng’glg above or equal to 1, while normal cells exhibit
R VEpues 2patDwnd Fifirgs 284-Q fvvDtienshehbtype ésug2Shedding result
show t he phenot ype drug sc¢reeni ncg &sjult in HT29
in (A% AEmin foloar GArriBama 8l 1p)s ireated fithy Ingreasing rrangepiratigns of
REHC EBhtYEate treatment
mpﬁgnag%técy§n%c? ftgg g{rﬁétdliggtgﬁaﬁélphgﬁgg%aegt r eat?en% rzeg men
resui&dl ineceduretione dhu cell cmunber cald mowhodogical cchanggshadsogjaied| with

es asspcjated w t .
di eren atlson and phenotype change The phenotypic changes were detected by

means of gradual, concentration and time-dependent color changes from red
(malignant) to blue/green (normal). A similar color-change was obtained after
treatment with Genistein (Figures 24A). Three types of results were presented in
Figures 24A-C: staining type (Figure 24A), quantification of the staining results
(Figure 24B) and the effect of the treatment on the cell number (Figure 24C). As
demonstrated in figures 24A-C, as a result of Genistein treatment, there was an

evident dose-dependent shift in cellular staining type: from Red-staining to
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di fferentiati on and phenotype change. The phenotypic
changes were detected by neans of gradual,
w@oemcamis@t i on and ti me-dependent col or changeBCT/Ia@N07/000281
red (malignant) to blue/green (normal). A simlar
col or-change was obtained after treatnent with
Geni stein (Figures 24A). THPee types of results were
Grpew/Béurt-sidining, 3ghich gonbs nevle Explsinai fiynife toplenupibeyurduction
(F24§%2 ﬁgantifi cation of the staining results (Figure
p %\ the effect of the treatnent on the cell
nunber (Figure 24C). As denonstrated in figures
24A-C, as a result of Cenistein treatnent, there was
an evident dose-dependenEXAMPLE & cel | ul ar staining
type: from Red-staining to WO 2007/ 102146
PCT/ | L2007/ 000281 Vaigatiyre Esirg| Krawctipnalndssgys whi ch coul d
not be explained by the cell nunber reduction (Figure
24C). EXAMPLE 8 5 Validation Using Functional Assays

Bi o@ie¢leadtalvedlidisions s déilufeﬂﬂhéh@fyp?fh@él@ﬁgm? wlléble tools,
ighly valuahle tools, albeit often they suifer from

h
albgitjoftcm tBey BHEa oM fclask of dreaddy asrpsscdiffierring celylan wiyipms and
ach! GREEASRMENGRERL A EWRHL SRIARKE P GHp L is o

atase’lI's a reasona
reaBonebhe Barlde fordB fusk Mendératifferentidtionodforwl@etdlls [Miswnototeo al.,

GeShrodtoniogy (RIIRIRTPELP B TE  htdiile Fhluats oty pthistems

as 8eliV@h lin asthdrNditleR@kiadbd fafRRLs at Sﬁ%ﬁ%ﬂ?%: E{’&chglobin roduction,

Simlarly, Henogl obin production, Is a clear

whithatsag tebear shitectefistivopfrabroivd nenuyeriodtticceatls| [GlarkCletiak e Blood

R ST R S0 B 20
(1 T09- 1599s 15dhly Snttibigdd 6 ivaliAint9 rdrBfomabd gRARIIpWictic cells. As

transfornmed hematopoietic cells. As. valuable as this
valuablg s this markefaiseindpssnatencictioysysiems, it Rasesvalee vapsatker in

mct%h TRk REL is%tg 1 S g]f‘lﬂ%,lp g’gg_@ Ghdre SY 5L BEB of TR LSC% Eié)ﬁ:lslemical

ereis a scoped biochem ca
markes ethercea@ auntnaberobf cdlassiil alppapehics athae salloatfon | floational

for functional _assesspent of the transforned
SR y%le?he_ Qe BHﬁsﬂﬁ)é}t’Pecor\g‘B‘ﬂ’f‘%Ft _Jiasom% e9aEeplya psed
cla%@ﬂ%ﬁfb%éhésﬂﬁélﬁéﬁ 6@ fabard9afidatitg! thd aﬁénagagehﬁdﬁ?@ ngg{taggsmh

i ndependent growth of “malignant cells, and ar
of meadignent eedlsagndgninid madals, dseayimg ithen tysaareformafiornpotential of

mal i.gnant .cells in i nmmunosuppressed m Al berts et
mefRhbfYR308 i EotnBpdflobPoR RHETATRRR e B FiolfoRE HiGgf, of the
Cetindrd-edd9ew York1:894).dndohhe (PORHENThe PrehO irfveH®8S used these
t hese cIaSS|caI.approaches to validate the results

clasgiprd appigacliss @ vatidrse Berasulisrepartedaovagdhe behaviargaseft agar
B 20RBCTEE FEARSS) 65) RS 58) BU AR I ntin o

celhi préefeatet witngitferets comipeundenhel oetapoviide vekasasstficithccording

ccordj.n to their ability to generate different
to ﬂ@srp%hafé%gmgﬁn%rﬁ@ diffsrent FrgPaissa Yl eedapingpsaayortssented above.

One group possessed the ability to affect a color change from Red to Green, while the
other group did not possess this ability to change the type of staining from Red to
Green. It was speculated that some compounds may affect a transient rather than a
stable change of phenotype and that this would influence the results obtained in soft
agar and in nude mice experiments. The present inventors tested these compounds

ability to affect a stable sustainable change of phenotype by treating the cells and
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One group possessed the ability to affect a col or

change fromRed to G een, while the other group did
waoei7pedsess this ability to change the type oPCT/IL2007/000281

staining fromRed to 30 G een. It was specul ated t hat

some conpounds may affect a transient rather than a

st abl e change of phenotype and that this woul d

i nfluence the results obt ar agar and i

d i ft
obseries fecelisRer eferian ofthe syl adR i EEre (RS RoAE).
In M(]:eéage %?'%Psgﬁlz %%éé‘ﬁ%}%ﬁ&l%t&iﬁngftif&%va@ P&Is@tlﬁl for a long time after

sustal nab phenotype by treating the Cells
ret@antion\ef BeQdmpoRddtfoRGhE kbl DBIRBAVion spmibarhyvdontyittuites to

cells after retractjon of the. sodi but yr.at e
ther RuAL IO PBP QU ELe DR AR (@) LYTEm e mgrasmicity in
the! MRIRTBENS bRinNI Go BYPEyWED RINRTE Werd @etedtell ARGhedeNEnimals

after retraction of the conpound fromthe cells and

(Figwies2 De By tantragtp pedivmt hujyrelsmapsasua Bansient colps-chargegletraction
h t i . i d
cofFSARIRE PRSP oGl LRI HRY] 2 pecc

thel( @cld tday@l) Rdtht woting Wekyeadebeamived inn at hemeerambnsstent with
Figure 25). By contrast, sodium butyrate sed

trapsapmagdephienp e Dtéwaﬁ@g—qgéft iy € %anwéégélﬁleg&#%‘ffa? A1 gpd 25,
resgg&ing . d%élfb QoY bedbivBed @bde HaN i§ Kb Pedd8APable 12M6elow.

i
xpect e cells treated wth sodium butyrate
behaved in a manner consistent with transforned

phenot ype both in soft in the ani mal nodel
(Figures 21 and 25, 10 ?@gﬁ%@ﬁgvel y). The correl ation

D E‘%@tﬁﬁntt nese r %Mhlhgﬁsa%' SUMTg4si gg@ﬂ(c{)l{)higﬁb € ?['ambl%_l:lﬁmy

TARL L 19

T 4+ 4 @ ya } \
ADL T meqrment ol rngiassay Q01 U agday (COI,0MNI €5S)
a8 ci ) OO Rogal  vo. { RId) -+ Tuhore. FATOS

7 U9

PRyPlyEc 2l d_ MNega¥sewise (REH) | Not determinef Bieifletermined

Posi §Aave ( Gr een)positiie@Biedndl | Nhi bi ti-on  Gen| st Badrtinl inhibition

Po%ehigtgiﬁ (& _ee_posit#vp een, I&Q I nhi bi t '-On_ d_ur at! ORo 20t
Butyrate Posijtive &en, short + No inhibition

N

uratton/ tranfsent 7 oNW Negative (Red) + No TN RLEieD
;%9(%1{1 hl}l/tp/r]glte 0§1LIV &?;Sézlrg sht}c;étr) 1biti

or mam ge , as denonstrated hereln,
whi--e—the—stgintng fesures fradiecat et hat—15 tgginh'b'tion
I¢)heﬁ§}l{1g§e. ag bRHEFRE ed| this change may be’E&rthet
PPN S, 1t erminal— 1 f tthe change is—ttansient

the functionality of the cells in soft agar or in nude

m C%n.sﬁﬁ%nar? Cas> @&k ﬁiatehq{&)&ﬁ,e@hﬁ@ We SUBMMRIhs td¥cate that

behavi'or w {1 sinul'ate that of the transforned .
the peaotytechas e XAMREE tBis change may be either transient or terminal. If
the change is transient, the functionality of the cells in soft agar or in nude mice, may
be somewhat hampered, but eventually the behavior will simulate that of the

transformed phenotype.

EXAMPLE 9

Use of the methods and compounds described by the present invention in

High Throughput Screening

Based on the previous reports, the present inventors generated the

conceptual possibility to use this approach as architecture for drug discovery; the




10

15

20

25

30

Use of the nethods and conpounds described by the

present invention in H gh Throughput Screeni ng Based
wo@eorhe1pé evi ous reports, the present inventorBCT/IL2007/000281

generated the 25 conceptual possibility to use this

approach as architecture for drug discovery;, the WO

2007/102146 PCT/1L2007/ 000281 97 industrial testing
inggstriad ﬂf@éma aﬁmget ql@gums oopwenads foodesiedibialdgical activity. The

o) The ..staiping nme suggest e
s PR, el ooty aBh SRt el ighodt hon-crtotoxic
coBHRAYs) d§lso aio&@ncﬁﬂwmaw A@n@amelaﬁeg]%mﬁgrageﬁgul ThésR%ypes of
agents. These types of conpounds |ead to anelioration

cogpourds laad fogmahioration s thﬁmelcgnam/ﬂramﬁlmpﬂ enlbtlgpghenbtyphe
f..thi
Do et AP AR RO of i o fodhh MeSRaritile€ pEResfavel
pldtésealﬁbzt hqmdrmgndifngl BEEM mhﬁas@aémﬁg)bf Régd eetnicdl Roll@fd8s. In
?&55 d% ti}h the passibility that some of these
ordes A SirAb itk Jhe QOE@IBVt Bebsgrbe offese RpwPplsEIoUihBe cytotoxic
aneRaY BARA! th@fméﬁhk%én%)ofjfhrtﬁl @g e%l’é?l% ngeega?&tent ];nventors

inventors developed a neasure
dewglopedoxincatuyenpdnt bﬁﬁled@gme i dytoﬂtﬁléﬂya)fuh@ccnﬁpdum dyes

wthi.n the ta| ot.oco ave a djstinct

absoraié e° Evroo g"‘&)\‘\‘?%‘?‘? g Prof%?ﬁL PBY%2 distingtapsgbance
préfie whith enant 1t\/f§é’s%16 Retsd anewy Scﬁffl%hth Wa%ﬂeﬁ’é{ﬁs L88 Wst Hoth

for eval uati on. The absorbance of the re

outnyé resuls foyrvalygton.r Ehel aborzeoe fithengdtdye I‘édy?slﬁudssnc ENIf was
LG . t
A A N I

nnpl Both meadead stinaltandvoslyl n dadpactedphptémat@Splate reader. The raw -
automatical |y transfornmed and_anal yzed. Since bath the

datgquintit 3yqg aptomnatisg] yfyansimsd apdaralzado t he phenot ypi ¢

col d t 4. on [ ign

cr e bOnAhE e e, (F bR R BT oHBSpip color
dlﬁfﬂsntu%!ed, aas ntd@e of malighancy das tieagdisngottwete of NF/LG. The

o PR Anve LA WS ewaR o insiil erfeorbe Fiabeart biere

an@fthe2fboriml b Eéh@g&%‘, hViaant &8 shindiaedBhd @fkdferelfiad anhmcdiex of

differentiate el l's stained green and therefore
maligrendyghigheythan dex Nfrmiabsells hadifferensineedriogllsr gtaip8C)green and

theE}%{eﬂﬁﬂﬁg ‘r“f‘ﬁ%‘}aﬁ%k nﬁFX PEF {}%ﬁ (§e§af‘llgﬁlfe§3g%fl ?gl ficance

el i mhealenteabBeells i eadhr wélBhis®Rad WRRIT cHEdeYin (Ve HIAIRA of the
reqqltgcel I's give backgiround read val ues, which can be

eidgt tor dignippie falsaintaipeetabignawhemeerydovvauhea ateells give
bad t e r

o, FOLREREE, fnith RF 68 Wi BEREle AR CERRTRe g che
mal\gaamsfelddas aa re:smaﬂe roftte Eell nwabdr wasieEssary. al“mb{fore thedum

fg]gy_gﬁl(}l;éed IS, [ ng untr eat ed control, This
0 Hed 47 ODpagh) 495 fused o Gmmate foneall pembein a well
and hBBRalfRd thﬁeuﬁﬂé' hﬁ@reeﬁéﬂ Boﬂtﬁﬁl eﬁ%i ok RV 6 Bd £ fact tl}?t cells

resence of the wel periments in
stagesid|esthemnredi drfgeerearanddhm sulmloa? boﬂﬂfeﬂe@tb@ﬂ&ado@lmﬂ/\pﬂ:sence of cells
in the well. Experiments in which cells in different densities were plated showed

linearity of the sum of the dyes at the relevant range (data not shown).

Briefly, a small molecule chemical library (ChemBridge Corporation) was

screened at 30 micro molar initial concentration of the compounds. HT-29 cells were
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30 linearity of the sumof the dyes at the rel evant

range (data not shown). Briefly, a small nol ecule
w@b@miteaks | i brary (ChenBri dge Corporation) wasPCT/IL2007/000281

screened at 30 mcro nolar initial concentration of

t he conpounds. HT-29 cells were WO 2007/ 102146

PCT/ 1 L2007/ 000281 98 platéd, treated over 4 days wth
plated, ftesatedt ovso Apdam dathadidfesent tdompenadsodnd #tethprend ed'she process

wer.e. skai-n ' rotocol (Il). An automatic
w %?%%%égﬁngggéﬁgﬂgggd anal ysis tool analyzes the

resWd autoatip Heneitieaer e baed idalyd@Stdel @nglyrssetheWasiltsa A
conmpound gave a ratio of NF/LG of 5 |less than 1 but
phepaiype change hyfwaspronemacsd Wien2 canpeuyHesave @aatio of NEALG of
t PX| ' f> NE + e
lesS XA PYLERLE RS oP YR BERICDRT: iderith 12, 78 Fhugiifo hi
wagi fironauncek ader e SN qufr F 27 MG whkdess chaei2ngThé hitheould be

.Ch ridge.library, of. 55, smal I drug-1ike
vishgar el v a AR iR 280 0. 45 05 hit at ¢ he
pri ey s&e&ffg) off RN WhdkBridge Nitrdry, 16F (53,198 YWnalelfig-like
active in the nano-nolar concentrafions on the HI-29"
malequles| resaligdivigh 2432845 %) bit af ilas primerypesueets fiwer which 32 hits

Qe Q f her validated. t hough hs 1 brary.
R0 ek el bbb MFin AP huatph G B fiad et il igure
28¥. 06 PO tHogs covepRnds vete dpkaciotst fstheevlidaan @@holigathss littary

ogher assaés. Hts activity was validated by a
hay Bpntcaerngd Superons| timef bafotge fhesp samppyts g meEer as
anfilcHcer 188s ALY ds¥ays2RAR BTt %F SRS, Qreg)ggtgd %ﬁ . All
response curve using the sanme” colorinetri'c assay ? |§
hit@ ¥Bye posicve ésutht seafndt tins. Skheestivity range whotested sing a dose
Fi gure 28. .As . the resul.ts show, @;h Zjﬁ)green gave rise
TeSPIIC IS URLY the sqme p H@WH&‘S"‘SEFFY é%g nses for a given
| eV gihe Gbsul@ QTMRY REkcHRE A PRI F}F'gafé 08StA! e REGREShow,
change of phenotype (based on the Red- to-Geen color
the: prragfe paemtisnty tised distinehanehetypés phesspoysee forRegiven level of
cofpOlt O eneHiin? ReRBRGR UL Byl SRR HARAON e e
to-Grekic tolgr ahdtigghbyd hoXibvidu@SERASE ofphemaspy gedoyta@ld). The
nunber. in the wel], is of great interest as potentia

subpapylatign of gampaundsicapable KE atfpding & ehange v cplgs obeells, without
. ; . o . .

NS RGO AR by WUAELGEDL I be Byt g
inteestc he cpoeehtimt  drogveandidaegntined ither Greenstating dhas been shown
det erm he whether. there, is_a 25 | ower concentration at
cofiREH ‘ﬂrﬂ% %@ﬁmwﬁ cellsh S BAOIS HiNgg) We) atisftoxic Stfect
shgdélﬂ Pk QXichbdkEd at foXVRbRcchBatiss iPhrdel & dBLAAHS %’@1@@1@1‘ there is a

nmpounds of the present invention for Targe
lowerl dodegrnitration 30wHikle theashehotypa bochangkeiat hewerd eeels dficytotoxicity.
ability of this staining nethod to

EXAMPLE 10

Use of the methods and compounds of the present invention for Target

Validation

The results above demonstrate the ability of this staining method to
determine changes of phenotype that have occurred in malignant cells. In addition,

the results have also shown that this method has utility in determining phenotypic
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det ermi ne changes of phenotype that have occurred in
mal i gnant cells. In addition, the results have al so

W@ bwrnoxikat this method has utility in determPCTIEL2007/000281
phenot ypi ¢ WO 2007/ 102146 PCT/1L2007/000281 99
changes in nornal cells; a highly desirable feature in
the field of target vaI|d |on Thi s system was

constructed he basi r Rat2 cells.
chenasiey: “%%glﬂ? &x Br gé@ﬁﬁ waHP J5agbis dn offe Beldyof target
vaﬁ?&ﬁ)ﬂ Wlﬂs‘%y&él(rg;?wz%fcoﬁé{?u&@én HRDasR M Ra@PSPE@tQ'd’éllg OCMBnes,

(Figure 29) were derived and
Stablya@msemgm@thmmnemtdm (Otec).rwyild e gﬁBwnIRas -vec) and

LS5 o 3 RS ARSI A e R o
weg% Blottimp\(hét GRS, WREKelétR br@fiAtioR @fdt shy®n L1 the |behav1or

for the anchor age- |ndependent growt h [ Sincha et al.
in @k agaeu(mcorctme%Iabie 33 and fwr@o@A Bu V%@elbr‘é@nedwws a

poﬁﬁ?&ort egrgfg t'h%%)ﬁgxgnlé ng -mdle%e{i?et‘nt %3&&[ @'Jﬁcﬁ& ok §Ll af'@ell Biol

(199%) . 133(1): 159- mmcerh(ls’lﬁt%) i@k Iy 96;8)1ted1asblhqnfo|f r]hmalVlz to
TABLE 13 Rat 2-based Vec Ras Vec Ras V12 SV cel

tranpfpsmeeslls AndtiaduceserlenpdorBetionds so80reAsddeosh el gbo Int. J.
| 32 25 72 219 -800
Caglg? rlnaéé |zen@?g]§9rr{asltljo flsskgdSmall (S) Large (L)

col oni es The ability of the crude extract to stain

Rat| Ras cells was SUMBY %ﬁ' 15 Table 14, where
staining capacity is directly correlated with the

Ratpbweent|nati on of t hpRass¥ekr act. TABREVIR4A 70 % ESWI2 100
celbifext 350 % Ext 25 % Ext 12 % Ext |6 % Ext 0.876 0.914

Cell nhhberJ23@0 Dido@1 O 4535 028 U. 4% U. 39bod0. 40250. 657000
atﬁat&@l 1.017 0.114 O 133 0,180 0.185 0.365 0.286 0.5{17

aVaVWal

D

0 4.9 8-6+1+—0-867 901051350718 07193 0158 50§50
co m%u'o Q. 1555 )?535 0 ]7 ?2848 1. 8§ ?6 0. 14890 155
282 0.272 0!514 589 0. 681 lg52 1.475 0148

<

Sigg. 136°f0.5mBE(®. 167 0| 839! @) 208 0. 5 ngc%zc 0.764 0.870
colpnigizs (). 141 0.177 0/182 0.188 0.296 0.333 0.55%6 0.478

0.754 0.879 0.975 0.142 0.140 0.177 0.164 0.310 0.350
0.467 0.510 0,722
The ability of the crude extract to stain Ratl Ras cells was summarized in
Table 14, where staining capacity is directly correlated with the concentration of the

extract.

TABLE 14

70 % EtOH | 100 % Ext | 50 % Ext 25 % Ext 12 % Ext 6 % Ext

0.876 | 0.914 | 0.117 | 0.126 | 0.141 | 0.135 | 0.285 | 0.248 | 0.395 | 0.402 | 0.637

0.861 | 1.017 [ 0.114 [ 0.133 | 0.180 ] 0.185 | 0365 | 0.286 | 0.517 | 0.479 | 0.671

0.867 | 1.090 [ 0.135 | 0.181 | 0.193 | 0.158 | 0309 | 0.340 | 0.555 | 0.535 | 0.742

0.848 | 1.081 [ 0.126 [ 0.140 | 0.155 | 0.159 | 0.282 | 0272 | 0.514 } 0.589 | 0.681

0.852 | 1.075 [ 0.148 | 0.136 | 0.185 | 0.167 | 0319 | 0.298 | 0.505 | 0.526 | 0.764

0.870 [ 1.075 [ 0.141 [ 0.177 | 0.182 | 0.188 | 0296 | 0.333 | 0.556 | 0.478 | 0.754

0.879 | 0.975 | 0.142 | 0.140 | 0.177 | 0.164 | 0.310 | 0.350 | 0.467 | 0.510 | 0.722

0.840 | 0.852 | 0.130 | 0.142 | 0.141 | 0.125 | 0.247 | 0.291 | 0.372 | G.412 | 0.510
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0.840 0.852 0.130 0.142 0.141 0.125 0.247 0.291 0.372

0.412 0.510 WO 2007/102146 PCT/1L2007/000281 100
wO28620214010 0.132 0. 147 0.169 0.160 0. 302 0. 3Per/0L248300281

0.491 0.685 Result EXAWPLE 11 Use of the nethods and

conmpounds descri bed by the present invention in

devel opnent offuII pat hway &)r ug di scovery systens 5

cat nf nlnnoc craat

he present inve S
0"%61\}*3}(5 }eallsfé o4 rqjlﬁ’g l?slf“hg 0303 J193%, 0(4 ng) LT ii?ﬁ}’f"'t

phrenotyprcat Ty normat —celts appear e e green
(Figures 31A-B, Rat2) and phenotypi caI I y

mal i gnant/transforned celggsffneRiged to be red
(Figures 31C-D, Rat2 Ras-VIZ). I0 One of the

best - gielisyithahehodls @ﬂd cotnpaisdiuiehéribedbyihy\pssentintdition in
one initrated by in which MAPKK pl ays a focal

role. It n@gelmmtrfmﬂpe@waMé%@ﬁww syptems pNAS

(2001) 98(7):4089-4094] possible to stop Ras-induced

transformation by preventing MAPKK activity. PD98059

i s &hpqgireseht mhentbsalsed tiv doi bﬁclopm@eastsd fgvalidate staining using

activ . Lt was,expected,. based on Vi QuUS reports
riioeRlsey Erpaedls PRASIGH) FSr9gt 5715 0B0cBR D, b ereen
Ff Ads BP&lﬁ’aRétQ? aRl pResotYpRane lnhAighahthrFAISARE VEIW Sppeared

ange the i gnant phenotype to a normal cell
tophentb@gureSAst};MRﬁS Mlgures 32A-D, the red

st ainin f | i anant/ t.ransf or C Fi .

32 ‘%ag ch%-leg%é%? 1%9 Zg%nsdﬁ? on ;lr‘]c%@? S lr%'l%n&gn 1n1t€ted by
Ra#geld Svhidh MAIQQK%@?SDA foddl ek, Sltgﬁ@beB@ rﬂﬁirh\d/q"y}leﬁ&yry et al.,

i nvol ve Ras, therefore, g%nal t ransduct.i on

PMSMRQQ&&W)VN&MO%] PRSI {7 etopr ks glép%eélnfrﬁ%sf%ggatlon by
pr?vr?pg Nggg@n f)9§5§§ %BQ ypc%tg][%m:ﬁ o {dRigitoY E}B%éegsnﬁg this

arnesylation in
acfivigl 21t wis @qjéete& &B)sed) bn I@yevﬂdABKepm [Ddestsery EDBIBARIAS (2001)
Fi gures 33A and 33C) resulted in_gradual

98@6)5@%&@%%14@ mabpg@g afRapHel %@m%@?&%% Wil ghange the
t t t§

mzillggn?ﬂ%é{%ﬁgtyBﬂ a\}\feelfl uern%gfg) Atlg%}el&gﬁ ?:tgﬁ uiég\éggcbofﬁe red

stdifing edf ﬁiaﬁ@ﬁ&ﬂtﬂﬁhrﬂs&rfr&dubﬂm (Higuire$ 132 AdBY @vascnepbmedl by green

opposed to the standard practice. The inability of
staipine 4 @pmnqltzyqi 6@1&@1&&‘%5%%13% ation inhibitor, Figure

33D) ol Sl—%ﬁﬁﬁfé’%@ QE«%I\'/J‘ A fl{%fefox% %Egnﬁl %ﬁ@duction

ange n| ng c ear

pa%hé}gsélﬁitﬁfltﬁQﬂ@heﬁd@p@ ﬂTugt feeeapingsend evahm&ed' ar Raﬂx‘Ras system
shown that an engineered_ 30 cell-line, create b%/ p&
Chrahicgjriatervantigns ing thet signalisg pathwex byciamesylagon Ehiby or (HR12,

F1¥g¥?en§§]§ftor % M‘Ai’k H\Rb"ft%pzlgﬂ)ggw EPE{E/eL 15300448 @@@ Fesulted in

gradual dose-dependent changes of the phenotype from malignant to normal. A
unique feature of the present invention is that no prior knowledge about the oncogenic
target signaling is required for the drug screening, opposed to the standard practice.
The inability of Genistein (tyrosine phosphorylation inhibitor, Figure 33D) or
LY294002 (P13 kinase inhibitor, Figure 33E) to change the type of staining clearly
support this.

Using this model system, the present inventors have shown that an engineered

cell-line, created by the malignant transformation of normal cells by transfection with
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an oncogene, may be used as a platformfor drug
di scovery, since the transformation is reversible by
w@:2ohamiseal conpound. EXAMPLE 12 5 Use of the PEL/N@de7/000281
and conpounds descri bed by the present invention in
devel opment of additional systens In order to assess
the utility of the drug dlecovery appr oach reported
above, existing drugs and onpounds with kn
an REQgene.B2Y Be §Fgdeasta plariemn foraliie étse?xﬁrmscmqeé% gﬁ@%@ﬂna‘ﬂon

lsﬁ%gﬁiﬁ%%e&%%mﬁa&z&el on purposes, cell systens for

em cal rs or differentiation were
avai |l abl e were used. The present inventors established

a nodel system for Chronic &Kelogenous Leukem a (CM.)
based on K562 erythrol eu 12 The advant age of
this systemis -that Erythroid ferentiation

can U&sEthe petwds eﬂéw%wueafw ef!;!’yf ewa%ﬂlvf'gﬂf’ﬁ dn
| evel s of hem)glagpé lﬁé’ﬁkt%ﬁﬂﬁwflgﬂgfﬁeﬁisne stai ni ng

nmet hod). As was VIOUS desc ed [ Sut herl and et
al ., J Biological Response Modi fiers (1986) 5,

250-262 th f f t f K562
| nddid 85‘166 YO 6P O SR ﬂTeb‘EH | iﬁe? arlé‘% Algﬁril?g \%;() APPFRAS ert:p]od’{e\ga dhove,
eXfE’ﬁﬁgwﬁm gn&] @aRedM M_fthg Wh&sn Hbititesatd affe@UéRBer regulatory

of these differentiation inducers caused

resann@mmmteséqdanl@ce wiidaticon punescphesiotypisars o whignbicelpemical

evecTM (Figures 34A-B
oSl SRR e AT e BB TPC T T P
ﬁeswmtlﬁésdnfs irBnioxaegdtdishdd a nsadet emémlfod Chigpnic Myelogenous
i ndicated for the treatnen

f .
Lok ol Fogih g oS ok ot o dBgnaihaniaen oy s
in° ;t% %E?}hﬁ%(d@éﬂ Ui S en o Nbahemd c&ﬁirﬁm@ﬁ%ﬁﬁﬁc% | ¥Rily by

the capacity for termnal differentiafion
mamfsumltgetneelakeésmﬁ h@hoglebm@ye‘évss Berzdige sininhmekiodhs s was

el e P AR R e S Bl 1one 5

256%] %ﬁﬁf&@hlfﬁ%ﬁﬁﬂ&?gﬁﬁ%l SellsQRRAAERed B}thsgdiuﬁﬂ Blﬁj'rﬁte (not
[ Drucker, Trends Mol ecul ar Medi ci ne 002) Vol

shNan) DMSDF(pbt shows) amt eleme}cm«iﬁxgn@séﬁﬁv@ agd Jf@gte@ - B) All
eev ffect n _ce unber d .heno 3

&8 RN EE P S Eauee B £ B 4RI B YBiftye Fhenotvre,

fldiﬁtlﬁﬁi 100BlUef¥R)en @f WesbshowaEby Cﬁé@bﬂ‘lm(gﬁ s BaunB dnd lhgure
very sensitive and was able to detect the desired

358)eevec activity at 30 nM concentration (Flgure 35B).

At tshhgzﬁ g&i:eg{; ig ({r@t h%m\{p nge%)%{eeigg ]aﬁGeXng#é g@ 9052{09&%%2 Hrug

102 ne nor gl obin oducti1on
indieited den tlaf freginek 61FCMI'[[‘, e In3hé)casélob GMHj tliseasal progression is

| eukem a systens were bl i shed: ql ? human acute
caused by accumulation of molecu ar a normalities, which lead to a progressive loss
of the capacity for terminal differentiation of the leukemic clone. Gleevec™ targets
the kinase activity of Ber-Abl and thus triggers terminal differentiation in CML and
induces strong hematological and cytogenetic response in the clinic [Drucker, Trends
in Molecular Medicine (2002) Vol. 8, No. 4 (Suppl.), S 14-S18].

Correlative studies on Gleevec™ effect on cell number and hemoglobin

production were performed (Figures 34C and 35A). The detection level of K562
cell staining was found to be very sensitive and was able to detect the desired

Gleevec activity at 30 nM concentration (Figure 35B). At this concentration
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nyel oid | eukem a cell [ine) and W37 (nonocytic

| eukem a/ histiocytic 5 lynphoma cell line). HL-60
w@edo7308xhi bi t ed strong Red-to- G een col or chargBIL2007/000281

(Figures 36A-B) as a result of differentiation induced

by ATRA, all-trans-retinoic acid [Alison et al., The

Cancer Handbook. Nature puld¥3d shing group (2002)
neitheptell nu@gher "Mirf ienegivbat porduttien dpy"Jet WA 7affkdds(Figure
35\?@% treated with sodium butyrate (Figures 38C-D) or

N- gamma to induce differentiation (Figures 37B-C

and Tv@udasiodsl R8keia syNtdniOKeke eIﬁBﬁﬁléQJ 'HL'IBG) qei&kh Aute
(NBT) test was used as a biochem cal marker

myedeiidc sepkemisr qable Hredt (andof URBT émene¢ydici olsulsémiafisdocytic
T wi t i

ghRa PR SR ot LM TR kol RRESRSL Mo cunee

(Figurds 86 A0B) bg @mamocfaiﬂf@remsuidn ieluced bg ATR AN ailsrdrsaiekivioic

2ok EA i Gt TRAGEree iRl URuts Ristine e s COBA) Bhapter
89an@1ﬁf§reﬁﬁa&%e§“h gj{’gb 937 Lails {ngeﬁteﬁﬁ&lﬁ]ﬁ olfsaiR ehityrate

sodi um but yr Fi gures 38A- er syste
(FWS(%CalB) osliidd gmtnmaeuonndﬂ%‘d differemiesion{Figpeed TBAEiand Figures

33T o RGP B TToiRe i FEMELoBIOBIT) RSy inbk A s bBebgpica

mddRérv BldfdatiVe of Ghel SRI@Lf |d¥ﬂfe€ir€1|1t)atloﬁl SRS e gF@ufeQ &37A-C).
| ead 20 optim zati on potenti al Nphenotype ru

Tregimeph Wity mepnesiaghconringaéonse pf AENt2dama rolekigd tllhelncreased
af f.old _changes
nuc(gf F%# b%ch%hl éa?f)}/ p@é Vﬁ]@e gél?%gfcw i3 uha{ 1%27 P11 ae[ﬁ% With a shift in
thest(ﬂbﬂbflgelBFMEth malifndndiRedi to B Nogiial Gidest (FlpatesAPEB and
does %&_@ \é\@ however the chem cal npodification of
Figiges 3 piler pesully wete piteingd tyith sodiwmbptrgte] (Figures 38A-
(A94. 25 The present inventors have laid the
foundations for a highly reliable and effective way
of rerghbern sgstete wakeextablshedf whedelis. HRVG imetdradizbd shuman

S s R R R R

LeSMiihe MEetiay e UBBRMIFE VRIRARE, C RY¥RI). NJ FRRES wrsqlba@rrﬁt% Jead
and ot her tunors, and the results have been vali dat ed

OPUmlswgon doiesiisl ol plspotie st sersening aBproaelr. k dhis. expegment has

shcg\;/ﬁ'gl% ofle 09\6? Fﬁ’ffe%n%t &&B{?&f&&iagg ehr%lgﬁsp %fgg%mf ;eg%tym ﬁ)iuch

wa@ viuelizsl Hyi the Bﬁfmngl' P@cgties enthid invemionl Ndiavtit AXFEHSoes not
P é t he s stemjs readi!@g‘ used for target validatjion
WK 891

WOE % chergicab podiicagon pi e /b5 dnaiiferepyltedoing partial

ac% %’d&@% ng of sense and anti-sense constructs (not

102146 PCT/1L2007/000281 103 shown). Testing
of tTheopresand pnmmms lgyadsidhths fhesdutions \fbak, highlypleliable and
tarting the stemw th maljgpant cells and
ofie bl Sl

FUKS e tqfﬂbeaF‘H QYRS RSICE Y p piis sagthodyaasdeem srduced to
pr&:ﬁ@é"’% -appli&atidRS @ﬁ’@h a8 9B H%goxye?ﬂufaggé VRl dtKand diagnostics.

adjustment to different Ttel
Various systems have been developed covering both carcinomas and other

tumors, and the results have been validated using various accepted methods and
markers. The drug discovery platform has generic properties as it works not only
with chemical compounds, but also with proteins ligands. The present inventors have
shown that the system is readily used for target validation of oncogenes and have also

been able to use it to for the screening of sense and anti-sense constructs (not
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taking particular traits of the systeminto account in
order to obtain optimal results. 5 The generic nature

wo@Roorhe2imet hod is partly connected with the fapCT/1L2847/000281
the staining is perfornmed after treatnent, wherefore
the efficacy, not the nature, of the treatnent

adm nistered to the cells k of i nportance. EXAMPLE 13
10 Purification of a new s

Inlﬂ g oun épl’}homg h
shewpin diegting Of JHEOT SRPPIEEIOr ESPELIES Brendirvialnyii g the
sy e s SRR, ROy fliur splisgbriete (not
shpmot cbhel rmethed buggestad sequires angyckraéag;amm to sltf&rmtrvgll systems,

solutlo xatlvsfo t hr
g g 4 S e oy R D e YR resuts
The%ERdrid Rii8of Heah&HbE 5 p&eistdodReéted vinaiel fast that memghmg
Exanpl e 12 herei nabove. Purification of CST-200

is merfmmieaf@rﬁmanergxwhar@fore 86 effiyacinBotine pafey of tﬂaeo*ﬁ@arﬂgf»ent
OH, d d k f 1h
ada rﬁé{%&grﬂgﬂljeéeﬁ% }sYé%fElgg dllté}ltcgla m xed and kept for r

4000 rpmfor 15 mn. 3.
Washed once with 10 M 70 % ethanol, pH 12. 4. Pellet
was centrifuged at 4000 rpm for 15 m' n. 25 5. Pellet

was suspended in 20 n diwter 6 PeI I et was
centrifuged at 4000 rpm for 15

suspe da@erqaﬁoa af ainet sétmmgefammﬂéd I( C§T 20&1) megyzt crude

eq\'ht%%t Ib ﬁggﬁgﬁgﬁ%ﬁﬁwﬂ%ﬁw ah8 ﬁg»@ﬁaff;ﬁn%zt E&ls

was c ect ed
centri fugatl on at 4000 rpmfor 15 mn. 10. Pellet was
di ssolved in 10 ml 70 % ethanol. 11. pH was adjusted

to 6.2 w tIATERBAES AMD FOOMERIMENT ACPROCEDV/RES281
104 12. Highly enriched extract was stored at room uti
t enptll af therpdedyregapmriasels; pell 1inog, aspgyspfeagenthy Yhype sotutions

angrﬁ){1 ﬁogsdfo?%(é.?@l__e]svﬁst R%sdaphple T off 2 RRLAEIIG: the nia}renals

ar ose r maci Bi otech) and m xed
an@h elxpﬁtrlm@tﬂe pheredaes getetivas fee dixammlesd Gythrough Example 12
centrifugation at 500 x g for 10 5 mn. 15.

hergipahoNst ant were careful Iy decanted (contained the
active material). 16. Steps 1-3 were repeated two
nore tines.

Purification of CST-2001

1. Crude Ethanol Extract (50 ml) was prepared strongly basic (pH 12.0) with
IN NaOH, mixed and kept for 1 hr at 4 °C.

Centrifuged at 4000 rpm for 15 min.

Washed once with 10 ml 70 % ethanol, pH 12.

Pellet was centrifuged at 4000 rpm for 15 min.

Pellet was suspended in 20 ml distilled water.

Pellet was centrifuged at 4000 rpm for 15 min.

Pellet was suspended in 10 ml distilled water.

® N o v R LN

IN HCI was added until pH reached 2.0 and suspension was kept for 1 hr at 4
°C.

9. Pellet was collected by centrifugation at 4000 rpm for 15 min.

10.  Pellet was dissolved in 10 ml 70 % ethanol.

11.  pH was adjusted to 6.2 with IN NaOH.
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17. The supernatant (denoted as CST 2001) was used for

analysis, e.g., fluorescence spectra, NVR and Ms. 10
WEXPERMENTAL RESULTS Pl ant extract: The st ai PCTIDL2007/000281

met hods presented above involve the use of a plant

extract, which enpirically has been shown inportant

for the phenotype-specificleblor discrimnation of

12mal iipElgtent et traev ARt o g al oo seemPeradure irpd dakbottle.
i nventors have 15 successf ul Ity identified a

13eorrd<9sinr| 6h highlyn carighgd eximel yuate added Jpty Bd phhelating
cfu Ph%%tsé el Fl{\QgPﬁirﬂfaEfa']ﬂo@%)%d'nﬁxE@' S process is

the ©C e extrac reparati on ude Extract: 20

14l ea\@gldting Qephdrbes pélomys sddirhentst by epitrifiedatibnrat 50@ x g for 10
process nmust have weight 15 to 25 grans and their
| end®™® nust have been 18 to 30 centineter, as

15”33334153%1?1 faﬁ%k@%re@ﬁ?ﬁd&fan&a %cdn@eﬁﬁed&ﬁ& 'a!:tu?eﬁﬁat@ﬁiﬂ? 600

r ans eaves were cut into 1-2 cm pieces. The cut
161 eaidepsvie? wemnep@htvdtmllmfﬁﬂlmcaer 70 % Et OH and kept

for 10 days t NS d '
76 ontHin 8PP %ﬁaﬁ%ﬁ ?ﬁeSF? gp@)) #4528%% |§§rr Apglysis, e.g.
f r omidolgcaRkis &t@ﬂm\mﬁhdm further use at room

tenperature. Each batch required batch-optimzation
to determ ne the optiml working concentration. The

bat ch-opti m zati gn _procedure us ﬂ‘@ of cells

(normal versus n@lxlg‘ﬁw ﬁiﬁ ﬂﬁ“fgeat ed versus
alg 5, normal versus oncogene transfected

ceII “”tn“’a‘i Qant versus tunmor suppressor gene

tr ag%l{ e&%ﬁﬁln ﬁlelt odse;%r%se)nte Tgm HBlve ;ﬂ%nor ¥ l’a‘it WRfract,

maxi m gnant SI ng a
wkiib]h Wdrheikicallyr \has Cllimng sliogvit Hiemportanic rﬁcnt tiet ipbenadfpet- :t];eciﬁc color

iREaEon GSBETRS Yot e PO £ P 0SB Prepg Liventors have
uﬁﬁg?@hgﬁtﬂe\ﬁﬁh& aQBH% BsRieh Which cRayRs *Pl‘i‘@ghrﬂé av@vi8Hadihe crude

| owm ng prot Leaves (100 g) were extracted
extioet.6 days at roomterrperature with 200 M 90 % (vlv)
aqueous acetonitrile, Then acetonitrile was renpved by
r ot akle eoparRaiion. thisrepessmis fheefiAg X2y FPRATERS)- t he
aqueous fraction was reduced in volune in a rotary 5
evaporator at 35 C under reduced pressure. The
r enal.iGrage Bjtiacris fraction - 10 m, was fracti onat ed

S5, Lo oo QOB 5L, SRS v
whi F:lp qfst ﬂoef"S %{'anﬁéq End@GhdiV ?enfgﬁﬁﬁ{dsf) Rateobeetl (l)é to Y Lentimeter, as

ti-step rifircation protocol was designed to get
measugcct frore the baseiofthe leaf unté)thtt pdges @0rgrhms ofibaaved wgrerqyt into

ch]ta Qgeg:egp he cllil’éj Fea%(g \rzvgget m1xe tﬁiqr 1961‘ %K’% ]%tleﬁ-l and kept for
10 days (at room temperature) in a sealed container. Thereafter, the liquid was
separated from the solids and kept for further use at room temperature. Each batch
required batch-optimization to determine the optimal working concentration. The
batch-optimization procedure used pairs of cells (normal versus malignant cells, non-
treated versus treated cells, normal versus oncogene transfected cells, malignant
versus tumor suppressor gene transfected cells, etc.). The aim of the procedure was to
maximize the ratio of Rmalignant/Rnormal using a dilution curve changing the

concentration of the working solution by adding 70 % EtOH to the crude extract.
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assayi ng easier, a one-dye rapid assay (LG rapid

assay, protocol VIII as detailed in the materials and
wezpeniament al procedures section) was devel opepCT/M2e07/000281

rapid assay tests the extract's ability to reduce

staining by LG (Figure 40) and many other 15 dyes (not

shown). The extent of inhihogory activity was measured

usi NtdehatRel, ﬂfﬁdeoéxtlla@s(ﬂ:dvg WeSn fPaparddShy %ﬁ@%oll’(‘ﬁﬁn% protocol

purified fromthe crude extract 'in accordance wt
Lepvgsi (19¢ ) weie extnetae fersd dasisai rasth fempekasuneswish 200 sl aaaﬁ» (v/V)
rj edur es ectlon presence of.
s e e, SR T E S gyl By BOBR BfeRugh *cer
filfeging t(0& S‘&S)Ctheoﬁtﬁieo@s:fﬂavmdry web 1€&icedOidlvolamehi@ a rotary
one- dye rapi d(ﬁf_,s Vgr otocol _VI11). CST-2001 was
evaREROE Rt ToUeF BHIERbDIeRRNS Bhe EHeAiRig Ganenv raction - 10 m,

X2l 8R4 QS with p :
Wae er?ent a?ry gvnlal ;/k?ls an SlfOhem c &{agtﬁ:&h&t &rg@% "S%{Mdd@)g LH-20
(Pharfraciapbwedenjvas col |l ected in the process of structure
el uci dation. 25 Sephadex LH 20 chromat ography: Crude
Extract (2 mM in water) was applied to a 1.5 x 8 cm
col UupPupificalhh @i pro uﬁezg{me%ﬁyﬁwn&ﬂ@smm@t ed with
vvater en consecu |ve elution wth x4 m of 20
% n%ltlﬂwp%unﬁga%n potogpl wos desigreds©® 29t @u/aglive fraction that
f. 20 % 1,39 %
oGS B0 7 A S, . e s o

asﬁﬂ’lli@&lﬁléﬂ, agmérc@etnapnsassay QLGhapkEﬁssﬁ}B,rptbtt&ioll vabi s detailed
g i nhi b| t LG and ,on the content of _proant hocyanl di ns
in the Jppterialy and ppeiipental ﬁ{ﬂcs@sre% segsign) yasgeveloprd. The rapid

s O S ORI A L 8160 e

dyée (bt shiovamo | Thessagnt fob inlpbitam tantieiypsawas nreasursd ubing fOID 680 nm

omat ographic fraction in 70 % et hanol ), 300
Ofi%g&ll%%igga)rbut anol (butanol : conc. HC195: 5, v/v) and 10

| ofc3T-2001 aagephrififd Fody HeNHAShract il 22bbddGhde WRLLE the

m xed and incubated at 95 C for 50 mn, after cooling
purifigatics. scheroe badeieiled it matenels aubexparmrsal pFyggduiss section.

Thé]p)resegcé gearer f%rg?rgolq\% VTR /Gr Ba@&? 6§ c}}ﬁa('lgﬂo?ﬂﬁengrltlcal 4fff the

oneric ‘and poly C proan ocyan n

fur&fchapactiwt; of GSTMSnQM@p@é-ﬂye dapia aasaryqqaamcol VIII).
evaporator and the, aqueous solution freeze-

o YAl 300t Seneubrihi OB i hemigal andgunional valations
1n(ihgl1hgof'f'iﬁ{£?sc@1% fin é}gnﬁﬁn Pe%rﬂ@[?%@‘ﬁ{%éélggﬁgch%ﬁuéaﬂ icture

eav ot escen e2tTa o | ' uorescence

infopeatiorawanaodistted at tlmrpr@dess(ﬁ‘l’st@@ﬂﬁe elasidptorf.or red on a
Per ki n- 15 El ner Fluoroneter LS50b. The spectra showed
one peak, upon excitation at 375 nm

Sephadex LH-20 chromatography:

Crude Extract (2 ml in water) was applied to a 1.5 x 8 cm column of Sephadex
LH-20 previously equilibrated with water. Then consecutive elution with 2 x 4 ml of
20 %, 30 %, 40 %, 50 %, 60 %, 70 % and 80 % (v/v) methanol:water and then with 2
x 4 ml of 20 %, 40 %, 60 % and 80 % (v/v) acetone:water was performed. The
resulting fractions were checked for their ability to inhibit LG and on the content of
proanthocyanidins (Figure 41). For these purposes, 200 ml of each fraction was

evaporated and re-dissolved in 100 ml of 70 % ethanol.
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and em ssion at 430 nmin acetic acid (Figure 42).

Upon testing, this fluorescent fingerprint was
w@e@saoti4é n the different stages of CST 2001 PCT/IL2007/000281

purification. 20 HPLC of oi goneric proanthocyani dins:

A i goneric proanthocyani dins were separated by HPLC

nmet hod. Absor bance spectr vvere recorded for all

peaks. Li chrosorb Si -60 ?I\/brck) col um was

used‘C’dZ‘B"t%‘? VST Sy BYagH %Va’"d’t’hl oromet hane + 4 % of

%Dzﬂ WeRidSampR! ('cﬁro%%ﬂt%rapfﬁb frab@RSa ol % ttithndt) 030058 of acid
% aqueous acetic acid sol vents were HPLC grade.
butnalibetainol:30c HIGH 35: 56wy and. ¥ i ofriron l;&za%nt {84 BT GieNpla(SOa):2

in gﬁ\g rpl[|(;3~|1/) E}}V%\é\r&ng}( C{Br%%ubégcﬂ at % BCO/? o owml 0 gﬁbnf ca)l% the

abJ6rbaifte Bt 340 Bh wa\me&aaﬁ{eaqzﬂga& AGT/ | L2007/ 000281 107
30 mMn Flow 0.8 mM/nmn A %708% 0, 34.8 mn
Flow 0.8 mMl/min A% 70 B% 0, 34.9 mn Flow 0.1

5 Diode arra
220weﬁc ‘%’gﬁ 'P’e'g"’”' "gﬁ{lff%mf déﬁgm%sT 5001 St rutt ure
El udlifnienic: akdidpdlimert prohuthoepanishns dEigurd bt ligwere pooled,
chem cal ert| es and f ri nt of he
solRS5SHERATHER oy KN APalch s R sn s iR The
yleéé Jof thé'-e'ogﬁthbé}ﬂaﬁﬂlﬁ Rant Tmpaio]lHohervaid 8t gy o tPailymaad per

ectra max = 280 nn) and 13C NMWR spectra.
IOD:m)ﬂ*Maséq@gcs ra confirmed that oligoneric and

pol yneric conpounds were conprised of
pr oant hocyani di ns (condensed tannins). Two oligoneric
f or NBl@F&chice ﬁ&?ﬁﬁoﬂ(ﬁﬂ'ﬂﬂﬂ&l :45 and Fi gure 46) .

According to t NVR spectr CST. 2001 was. a. .
der i Klgeiegeened spastia gméeépg@ogc&oggm m pe.nffﬁgni on 3oP&kin-

%%&q%oﬁgte%ggS (’MVRT g(g %e‘c{rg s d/ %é{&e%koﬁ\ﬁﬂt e)@ﬁatwn £.375 nm
ar(dCdnlﬂi)sﬂlén -at %38 Zinp pmacéIHZ aeld c(ﬁ;guaz #3). pphpon cl;pﬁtmgmthls Aluggescent

e R T gt e L A

HPLC of oligomeric proanthocyanidins:
Oligomeric proanthocyanidins were separated by HPLC method. Absorbance
spectra were recorded for all peaks. Lichrosorb Si-60 250-4 (Merck) column was

used.

Solvent system:
A - dichloromethane + 4 % of 50 %-aqueous acetic acid,
B - methanol + 4 % of 50 %-aqueous acetic acid,

All solvents were HPLC grade.

Gradient:

0 min Flow: 0.8 mi/min A %: 100 B %: O,
10 min Flow: 0.8 ml/min A %: 70 B %: 30,
20 min Flow: 0.8 ml/min A %: 50 B %: 50,

25 min Flow: 0.8 ml/min A %: 14 B %: 86,
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Differential interaction of crude plant extract with

mal i gnant and nornalized cells The presence of a
w0 bwonexaeence signal in CST-2001 as wel |l as i nP@T1E.2007/000281

crude 25 extract, enabled the detection of this

signal in cells that had been treated with the

extract or with CST-2001 fd#7traits of differential
30inminr acel [Flidvar0.8ingtminbut i/ 8: ﬂbser\Bi%g 0,

oSt -inc at| fluore e, resent inventors
34%&8% th @Q&}lﬁ’a@ pl aitﬁe’z(fract ‘eftis to interact
34@&1frﬁrentﬁila/wvmmmﬂﬁnot yRv&aqd Y nqmil @’ nalignant

cells. To ensure that the detected signal in fact
Detgatighnat ed in the extract and did not arise from 30

voIv onent of the experinent, |evels

Dlg@l%lgcyﬂfg‘z;ooé Zﬁﬁ)rrgg,ggg?{ge of naive non-treated cells

wer e tested. An exanpl e of fluorescent signal which

originated fromcrude extract is shown in Figures

47A accordin Pr otocol I X). WD 2007/ 102146
/I\? 6%62”8@1 wggture Elngidetiopner i ment human
coI gc{a taI ar ci,no

SRS B ik s Shhtar Piopiuf b hhpunt of

thedlo‘s‘rerzem lv@tsl&ﬂ inedl by VIR (PReurd1 @B MRhd 253t NIR (i 44
47B). Additi ona?ll Y, bgrl rmril( ?glronog?t e?ﬁCCD e 49).

Pw\;@ﬁé preasthospamiding West Aearacienigeddy ¥ plea gmmyx —AZS)O nm) and
kio Nl\%kng}egfrzfif Be WR' etcgg V&%Iggrg&; ttﬂﬁx%%;ﬁ‘%& Claﬁ@rpolymerlc

stalni ng was observed (arro
comipbfusdse veral canfyirisedcof Gp”rSarﬂﬁoc@BmIdﬁfse Gconddns2@0tannits)  Two

OUBRAY JEICE AFTPELg CRTD S P FORIP Haby ASCRRERS o ERMR

spEital BAlysiL! @WQC)@P Wasvéaéeﬂﬁ%iv%mhé Qfeafee hekDQIW = 384. The
Penriched With My+2 Ca +2 (enriched CST- 2001) and

resudts afltbe NNMBespextra aoaIySISrséomdt Cst— Qi9d niive; alphehdiz y 2.39

pppatweafséﬁg”iréfnémmlﬁé@?m o g Ry T Re et PERESH  m.
4.655pphd aa&)@fﬂzr airecHt-ham p w? std @Bémidds fé¥ehula of CST
previ ous escri bed pr ot ocol (I'X), the present

d
20@&\)’%%%1353/ #gai n observed that the nuclei of the
transformed or malignant cells were considerably |ess
fluorescent than their respective normal or treated
counterparts. |In order topRAddiPEg 1t4he breadth of the
phenonenon, a |arge nunber or cell 20 nodel s using

sets of Dipeidpfialintératlicn of @ulBplanebtFacaWikhoRbligndnpahd
had been nornalized using sod})um butyrate or ATRA

(al |l -trans-retinoi c ackterynalisedcdt abl i shed. These

nodel s included: Human breast carcinoma MCF-7 (Figures
48A-F), human col on carci noma HT-29 (Figures 49A-B),

nor ritle froseade oflaofiosrysoesce Figgalrid CST-2001 as well as in the crude

extract, enabled the detection of this signal in cells that had been treated with the
extract or with CST-2001 for traits of differential intracellular distribution. Observing
post-incubational fluorescence, the present inventors found that the crude plant extract
tends to interact differently with phenotypically normal or malignant cells. To
ensure that the detected signal in fact originated in the extract and did not arise from
any other involved component of the experiment, levels of background fluorescence
of naive non-treated cells were tested. An example of fluorescent signal which

originated from crude extract is shown in Figures 47A-C (according to Protocol IX).



10

15

20

25

30

47C and Figure 49C), human | eukem a K562 (Fi gures
50A-B), human | eukem c 25 HL-60 cell |ine (Figures
wG i BI2146iuman | eukemi ¢ U937 cell-1ine (not sheemiL20emd0281
the oncogene target-driven experinental system based
on Ratl fibroblasts and Ha-Ras V 12-transfornmed Ratl
(RatI-Ras) ceIIs(Figures ggtA In the later system
he presenbulnve ors also teste

dt fec
I e b L S St 4B a7 vere
tre2R8 Clvith Csddith PhitOfate 3h 06HEN T, tiRBudBR lifB& R ation and phenotype
transformation 30 initiated by Ras V12 (Figure 5 8
normalidation 4Bigure #T8). aAdditnmﬂy,cmmgrymlemcmm k(élCélfB@m kere

her enriche 200
el B B patey g 4G SR B refE B BBy of
nu€lesid $ifihg GRak-ob0ed (da@wheddsy001- or i gi nat ed
fluorescence has been partitioned in different ways

within the cytoplasm and nucl eus WO 2007/ 102146
PCT/ 1 L2007/ 000281 109 of ;U cel |.._ Localization of

)

ghfffluorescent S|gnal L0 o= cells essentially
in ol DEEHE “c{"’ﬁs LG9S MR b

fl uorescence was very Mﬁﬁkdkﬁdt&k nucleus (-), in
conparison with phenotypically normal cells in which
strong fluorescence of nucleus was observed 5 (+).

The Wﬁﬁé’l efio it e Hidtfivd ©f %&gc%e TBhE nh%lear
(P oS SR e iy

Ti ssue tment Phenotype CSI-2001_ 1n the
compaftmeﬁt wir masamMﬂﬁr CoT-L0ehemichied Math Mgazmr Ca'Bfewaiched CST-

TR TR T
th&RHoAM -t60bad r&ﬂﬁd’ EAfoewdiRr dfattcall 1ﬁfp€9@x}eﬁﬁlsn@ﬂw|enﬂahed CST-

t r eat nent rmal + Fi brobl ast No treat nent
ZO%Ira@lnaﬂtanFﬁhb raspdeasxtrarat |Usieg pm%@bsdmrlh@d protoggll {58, the

BBy RS o B AR 30 00 B A

wépdt yoadiderdy Midss + flublescsiit Uhan I’d@:ut respevdane Munanant treated
Bl ood U937 Butyrate Normal +

counterparts.

In order to address the breadth of the phenomenon, a large number of cell
models using sets of malignant cells, normal cells and cells that had been normalized
using sodium butyrate or ATRA (all-trans-retinoic acid) were established. These
models included: Human breast carcinoma MCF-7 (Figures 48A-F), human
colon carcinoma HT-29 (Figures 49A-B), normal human colonocytes (Figure
47C and Figure 49C), human leukemia K562 (Figures 50A-B), human leukemic
HL-60 cell line (Figures 51A-B), human leukemic U937 cell-line (not shown), and the
oncogene target-driven experimental system based on Ratl fibroblasts and Ha-Ras
V12-transformed Ratl (Ratl-Ras) cells (Figures 52A-B). In the later system, the
present inventors also tested the effect of treating the Ratl-Ras cells with
PD98059, a MAPKK specific inhibitor, blocking the malignant transformation
initiated by Ras V12 (Figure 52C). In all cases, the air-fixed cells were incubated
with either enriched CST-2001 or 70 % ethanol as a solvent control (Protocol IX).

Following the treatment with enriched CST-2001, the CST-2001-originated

fluorescence has been partitioned in different ways within the cytoplasm and nucleus



10

15

Bl ood U937 ATRA Nor nal
interaction of CST-2001 with living cells To
waletwonexis@t e an ability of CST 2001 to di scri mP@EII2007/000281

bet ween two phenot ypes,
i ncubated with 1.5 Mof ATRA for 72h to
phenot ype nor rral i zation.

2 01
Ofgﬁf’f HeAT

+

EXAMPLE 16 10 Differenti al

W37 | eukem a cells were
i nduce

Atjo4 he end of the treat ment
SAHSE s R ik, FRSLE adabag

qe@s fegsrentlally

differB@ Wdin nEﬁﬁal@Eeﬁ&@ian{gbﬂi taedtal cdllsU Oesr stgRd8notypically
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| i $i9ed, ceJi sent%BRA 7 uM¥®alt od land

treated cells (Fi gur es 59A-B), Rat2 normal cells
versus Rat2 Ras V12 nul i gnant ceI | s (Figures 60A-B)
and pl acenta-originated c hori ocar ci noma,

ot 9o 2001 ﬁﬂ’ﬂeef'%éf%r%;wwf&glﬁ8&&@% Dy et O

of CST-2001

To demonstrate an ability of CST 2001 to discriminate between two
phenotypes, U937 leukemia cells were incubated with 1.5 pM of ATRA for 72h to
induce phenotype normalization. At the end of the treatment, CST 2001 was added
into the medium and incubated with ATRA-treated and solvent-treated U937 cells for
2 hours. The CST 2001-originated fluorescence was detected and the intensity level
differentiated between the two phenotypes (by two folds, Figures 53A-B).

The autofluorescence of native CST 2001 was very weak, therefore a number

of attempts were made to increase it by different modulations as described in the flow
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ki dneys 25 The Di abetes nodel has been established at

the Di abetes Research Unit Hadassah University
wolompitoake Jerusal em |srael (Kalman et al). F@UIes07/000281

62A-D show hi stol ogy section staining prepared froma

di abetes type Il-induced ani mal nodel. Sections of

ki dneys from normal (Figurasgy 62A and 62C) 30 and
chgtltqlpﬂg‘u?e 64 lSinn?ﬁ t@&ﬁ[a@%s&ﬁ@h geWilichek étod)), %élﬁnpﬁygphys

staining are shown a’@ﬁtizmlflcatlon |nages (lo
Rqsarféd)rsl)l f@&aé) 0188987@n8-5f9]| seqmplexr fosmationy [as described by

BRESRINRL A BB SRl BB R 9434 Bk on

redtBEA |1k 2010 74189 GRGdase lihl ther §ieoiiie! sighdledeteqpet byreditepavidis-Cy3.
differential staining_of normal _and diabetic tissue
Figgre) S64TB20Wstrates the |41ff§r@n%€pplia et Jatepyihy hsbyesgnnative and

blﬁtlgyl%t[gﬁcngbgﬁ art that the present inventionis 5

y what has been particularly shown and
des aCdrhylex fieneitionbvaittedipRatyiieoric adidrethenapmingl Nahwstoff reagent

t ed h whi.ch
b pos Rk RodgHAONEn i, DB RRLS B el AutE f thBof 1999
t;S‘E@H(N')“)QItO'IQ]1 iR sReql fikdng eRBRALGRS! Biclchgy €26 \folds) I8 was

dent that many alternatlves nodi fi cations and
measniedtby difsCS ngurebé6érﬁb)ar ent to those skilled in the

art n ended I
SucrC8F T ehfit Rodscobley o SoPaRE. SotaBERR SFieS brofflay Sueh
conléxatibh Rhduckd &rétein pfeci}ﬂdtl&{ Q&&ﬁ’ch 3]@9 mleteefedtH}&Eradlal diffusion

appended clains. It |Is appreciated that ce%i
aspavat urlReefbr, BN CoRtaRing ragage cigehr was 1 fad aWFtpy decreasing

co%?érﬁfalggﬁsdof &t%lgg E@Rt ﬁ%%gﬁzﬁted" 'ﬁﬂ% akfe ﬁmf@q%ﬂg $7) (HYcating

natioil in a sin
the rﬂm@ﬁdmﬂent@rwpna&inyproumy olisis fGSE apes abﬂlty weas successfully

|nve i o 5 which, are, revity crlb t he

e b 093 ol igrbrahmbuithininy i B A TPt SH A e
Sepa’fﬁ{es hxn-%nhﬂg St bpoke mbrbageal AFhingrof 1Rk edIBhvere
the I nvention been described in conéunctlon W th

pregeatddf |MCFf9hbntﬂ¢a’mh eud titestedogells | Figusese 49 Adhh Rafdanormagycells

| t ' i fi d
velnisaR iR HaSeY 13, FRSehbint elIG (ig RS 03T bi® Phiceiliiarighifited colls
(dhSribkansips HiguesbrAc®. al | 20 such al ternati ves,
nodi fi cati ons and variations that fall within the

spirit and broad scope of the appended clainms. All

publ i cations, patents andMl i cations and
GenBank Accession nunbers inthis

speci fi on, are h rei .
onti v Ry Piranits d e TRLPE B oy boymal gerbil

same extent as if each inpgingpslual publication, patent
or patent application or GenBank Accessi on nunber was
25 specifically and individually indicated to be

| NCOTRE r[?itageciesh %rloeciep h%’ lge%fl eés%ﬁghedl % the Diabetes Research Unit

Hadassah University Hospital, Jerusalem, Israel (Kalman ef al).

Figures 62A-D show histology section staining prepared from a diabetes type
II-induced animal model. Sections of kidneys from normal (Figures 62A and 62C)
and diabetic (Figures 62B and 62D) gerbils following CAMA staining are shown.
High magnification images (lower panels) focus on glomerulus structures, and

accentuate the green staining associated with diabetic tissue, visualized by this
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addition, citation or identification of any reference
in this application shall not be construed as an
wa@evraeilen that such reference is avail abl e asP@I/iIan07/000281
art to the present invention. WO 2007/102146
PCT/1L2007/ 000281 112 WHAT IS CLAIMED IS: 1. A

nmet hod of staining or pre-’s}tlal ni ng. at Ieast one

protdvel. T expeompni showys cffersatitihgainiae of permal adﬁiedlabeﬂc
tai ning agent selected fromthe group
tmsl:‘%r‘i@f%%ﬂgﬁ)gﬁ an extract of a Ficus elastica plant,
C231-14404 and a proanthocyanidin, thereby staining
oralpre staining the at Iea

i o apPIeaRR rbperatt ST l?%%&*‘aiﬂ}ﬁﬁfff‘%ef‘ﬂ&we‘&%‘in Is
notcl aaftﬁe}l degatI lt‘a%tl%%n l Qﬁﬁhlaﬂgeshﬁﬁh lanWMdbserided hetciabgva dRaiher,

rom gr oup Consisting of an extract of a
the Ecmfelhmwmmmb definedebyGh8 mzmwcaﬂm which follows.

i di t | .
g: oanil Zl?fd 11%‘%5}1’[1318 nl?a%c E)?eﬁlg gsaclrl e prllgr(g iﬁr%'té thf %)emﬁc
emBgélbq%n%é"tﬁ&eﬁt itli $ &Rt Mieat Ry a&ern’&ﬁﬁesnmbﬁﬁ“rd:aﬁ)énscdndlvmlatlons

Wwherein said at | east one cell conprises

wilhet apeganaotisisy skillef én et drat Adcops@tpglymtu iy nteypded é1> egibrage all
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construed as an admission that such reference is available as prior art to the present

invention.



9. The nethod of claim 3, wherein said heterogeneously
differentiated population of cells conprises

woradorgeeamé or pre-malignant cells. 10. The netkhoOnabo7/000281
claim 3, wherein said heterogeneously differentiated
popul ation of cells conprises fetal cells. 11. The
met hod of claim 3, whereinlli8aid het erogeneously
di f fyemAamtiSAlesiMPDAst ati on of cells conprises
netabolically inpaired cells. 12. The nethod of claim
1 or 2, wherein said extract of Ficus elastica plant

comprise Xtaih _sthhfingret et @he alell] thel method
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wherein said staining agent emts fl uorescence at 430
nm upon excitation at 375 nm 21. The nethod of claim

1 or32, Ve RlethodWf@lsihal 6 Ilgzvmﬁntsandsat et dureydellt eomprises a
22. The nethod of claiml or wherein at | east one

. hesérogeriedusty diffrenfiaiaspopylatign Bfﬁ%{]ﬁt hocyanidin is

naturally occurring. 23. The nethod of claim1l or 2,
wherein at | east one of said C23H4404 and said
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1 or 2, wherein said ethanol extract of Ficus

el asti ca pI ant is supplenmented with positively charged
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posi ?I veI y arged 1ons are selected fromthe group
tleqRsustdnsptiog oﬁagmdm@@ acilieflyfin 26. The nmethod of
claim 2, wherein said at | east one dye conprises two

6. The method of claim 2, wherein when:

(i) said’ at least one dye is an acidic dye a staining intensity above a
predetermined threshold is indicative of a differentiated cell;

(i) said at least ome dye is a basic dye a staining intensity above a
predetermined threshold is indicative of an undifferentiated cell;

(iii) said at least one dye comprises said acidic dye and said basic dye a
staining intensity above a predetermined threshold with said acidic dye is indicative of
a differentiated cell and a staining intensity above a predetermined threshold with said

basic dye is indicative of an undifferentiated cell.

7. The method of claim 3, wherein said heterogeneously differentiated

population of cells comprises a solid tissue section.



dyes. 27. The nethod of claim?2, wherein said at | east

one dye is selected from the group consisting of a
whawraoxdye, an acidic dye, a triamotri phenyl netTra2€07/000281

derivative, a diazo derivative and a conbi nati on of

sanme. 28. The nethod of claim 26, wherein said two

dyes conprise dyes selectetl3 fromthe group consisting

of a basic dye, an acidic dye, a

tri nnot&tghenzlne hane derivatiy a diazo . )

der Pvat i ¥8° Zpdhod ebsisimal.i whereip etepagenerpyslyndiffsesatiated

' is LQi<ng wth said two dyes is
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or 28, rein sai asig dye is selected fromthe .
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Light Green. 32. The nethod of claim®6, wherein said

differentiated cell is a normal healthy cell and said
om0 SE TR RGPl L AAL efosi R

poptlildtioarcfrbilatonypriset &it4l cefls.i nterest, the method

conprising: (a) staining the cell according to claim

2; and (b) analyzing said staining, wherein when: (i)

sai gy at ] 4 | Nk .

ot oot RS eE of Ui, It e MirosP ity UiMrentiated
populationatficels afmprises fifetabelitdllytiegpared bells(i i) sai d at

| east one dye is a basic dye, a staining intensity

above a predeterm ned threshold is indicative of an

undiff er eRS hRtiRd dFRldin (o d, WiRAliglsAl k@S bf PREs EMfica plant

conprises said acidic dye and said basic dye, a
comgpriseppdRpficnradisi t y above a predeterni ned threshol d

with said acidic dye is indicative of a

differentiated cell and a staining intensity above a

pr etigt er The agtiddrafehdmmd o2, ivheedigl skid sk@acd WEFicSs elastica plant

indicatiye of an wundifferentiated cell. 34. The
COIHRITS AN §HaRIEHRY3, wherein said undifferentiated cel

is a malignant or pre-malignant cell. 35. A nethod of

di agnosi ng a cancer in a subject, the nethod

conpt.i si e meflmyl cftckdimi 3gvisetinsaidfethdmel extrcecdmprises a 70 %
macsar iqg to the method of claim2, so as to obtain
%N E¥ popul ation of cells; and (b) analyzing a

staining of said stained population of cells, wherein

when:

15.  The method of claim 1 or 2, wherein said extract of Ficus elastica plant

comprises a crude plant extract.

16.  The method of claim 1 or 2, wherein said extract of Ficus elastica plant

comprises a purified plant extract.

17.  The method of claim 1 or 2, wherein said extract of Ficus elastica plant

comprises a diluted extract.

18.  The method of claim 1 or 2, wherein said extract of Ficus elastica plant

comprises NMR spectra as detailed in Figures 43-44.



(i) said at |least one dye is an acidic dye, a staining
intensity above a predetermned threshold is
wo padi7aexisese of differentiated cells; WO 2007/ 1P@1a1R007/000281
PCT/1L2007/ 000281 116 (ii) said at |least one dye is a
basic dye, a staining intensity above a predeterm ned
threshold is indicative ofimundifferentiated cells;
(ii1) said at |east one dye conprises said acidic dye
and said basic dye, a staining intensjty above a
pr ed®t er khermgthodroskeamd axi2 whersinysaad staingigggent js fluorescent.
indicative of differentiated cells and a staining
intensity above a predeterm ned threshold with said
baspe. dy&hé Smietididc affi ¢rimaf 19undhdrtiar entdi atadingelapent emits
whereby a presence or |evel _of said undifferentiated
fluerepgenes #f 43Qdme Hpon excyrtiongl 379 Mht or pre- mal i gnant
cell s thereby diagnosing the cancer in the subject.
36. A nethod of determ ning an-anti cancer treatnent
couse i Mhanethsjdadiclaiinnl orékovhetedn sadd stainieg sgenhisdiotinylated.
conprising: (a) admnistering to the subject an
anti-cancer therapy; (b) analyzing a presence or |evel
of pal i gnaARmeModXeciapl 1 ePawheelnl £ 1éd3t ene &f PREF)3HO04 and
sanpl e of the subject following step (a) according to
saitl peoamthopanidin ishafiusllg pccurip@r eby sai d presence or
| evel of said malignant or pre-nalignant cells is
i ndicative of the treatnment course. 37. The nethod of
cl aiog 36,The widthet oftdaipt i ot Dgwhertai ailenyt ae atkadid CoblalO4 and
bi opsy saml e of the subject prior to step (a) and/or
said preashocyridiiis pydhedis- (p). 38. The net hod of clai m 37,
further conprising conparing said | evel of said
mal i gnant or pre-malignant cells in said biopsy sample
Wi t R4sai Thaddethbdrdl claibi dpwy2,sahprin, s@d ethanakekisatt of Ficus
determnin n antj-cancer treatnment reginen in a
elasties lagt 1s pypp ‘?:1“?41%1&@8?3,‘{11“?&% %ﬁaé'g?fg'gn%onpr i sing: (a)
anal yzing a presence or |level of malignant or
pre-malignant cells in a biopsy sanple of the subject
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| evel of nmalignant cells in said biopsy sanple of the
subj ect. WO 2007/102146 PCT/ILZOOZQO 0281 é&? 40.
met R of Thel methpd of claim: hevbesgipridsitigast ope
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27.  The method of claim 2, wherein said at least one dye is selected from
the group consisting of a basic dye, an acidic dye, a triamnotriphenylmethane

derivative, a diazo derivative and a combination of same.

28.  The method of claim 26, wherein said two dyes comprise dyes selected
from the group consisting of a basic dye, an acidic dye, a triamnotriphenylmethane
derivative, a diazo derivative and a combination of same.

29.  The method of claim 26 wherein staining with said two dyes is effected

sequentially.



following (b). 41. A nethod of identifying an agent

capabl e of reversing a pre-malignant or malignant
woeb@nooype of a cell, the method conprising: (B)T/IL2007/000281

subjecting the cell to an agent; (b) analyzing a

mal i gnant phenotype of the cell following (a) and

optionally prior to (a) acemrding to the nethod of

claim 34, wherein a reversion of phenotype is

i ndicati ve of an agent capable of reversing a

pr e3fal i giharmetbed ahkclagmant27 grhtthovhesinsridabasia dye iposelected

The net hod of ..cl ai 1, [ 6l id agent conprises a
frot“é_@? gr%@rr%’ggliswé)(‘# I%él.a e%@‘%gs:'fﬁbf claim4l, wherein

said test conposition is selected from the group

consi sting of a polynucleotide a, polypeptide, a. I

ol il ¢ 19m abate O STCa P h IR S Al G n g Creen.

conbi nati on of same. 44. The nmethod of claim 41,

wherei n said agent conprises a test condition. 45.
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sel ected fraom .the group consist.ing.of a growh
negficrati o sanifebertiafedieide R aviietih: S-S0l ply o
claim4l, wherein the cell conprises a plurality of
cells. 47. The nmethod of claim46 is perfornmed using
mearsd. f orA megtodoeftidentifying a celleofipedifistengintion spte of 2nterest, the
erein sald nmeans conprises an automated sanpling
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M) analyzing said staining, wherein when:
() said at least one dye is an acidic dye, a staining intensity above a
predetermined threshold is indicative of a differentiated cell;
(i) said at least one dye is a basic dye, a staining intensity above a
predetermined threshold is indicative of an undifferentiated cell;
(iii)  said at least one dye comprises said acidic dye and said basic dye, a
staining intensity above a predetermined threshold with said acidic dye
is indicative of a differentiated cell and a staining intensity above a
predetermined threshold with said basic dye is indicative of an

undifferentiated cell.

34, The method of claim 33, wherein said undifferentiated cell is a

malignant or pre-malignant cell.

35. A method of diagnosing a cancer in a subject, the method comprising:

(@) staining cells of the subject according to the method of claim 2, so as
to obtain stained population of cells; and

(b) analyzing a staining of said stained population of cells, wherein when:

@) said at least one dye is an acidic dye, a staining intensity above a

predetermined threshold is indicative of differentiated cells;
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(ii)  said at least one dye is a basic dye, a staining intensity above a

predetermined threshold is indicative of undifferentiated cells;

(iii)  said at least one dye comprises said acidic dye and said basic dye, a
staining intensity above a predetermined threshold with said acidic dye
is indicative of differentiated cells and a staining intensity above a
predetermined threshold with said basic dye is indicative of
undifferentiated cells,

whereby a presence or level of said undifferentiated cells in indicative of

malignant or pre-malignant cells thereby diagnosing the cancer in the subject.

36. A method of determining an-anti cancer treatment course in a subject
in need thereof, the method comprising:

(@ administering to the subject an anti-cancer therapy;

() analyzing a presence or level of malignant or pre-malignant cells in a
biopsy sample of the subject following step (a) according to the method of claim 34,
whereby said presence or level of said malignant or pre-malignant cells is indicative

of the treatment course.

37.  The method of claim 36, further comprising obtaining an additional

biopsy sample of the subject prior to step (a) and/or concomitant with step (b).

38.  The method of claim 37, further comprising comparing said level of
said malignant or pre-malignant cells in said biopsy sample with said additional

biopsy sample.

39. A method of determining an anti-cancer treatment regimen in a subject
in need thereof, the method comprising:

(@) analyzing a presence or level of malignant or pre-malignant cells ina
biopsy sample of the subject according to the method of claim 34;

(b) administering to the subject a therapeutic effective amount of an anti
cancer therapy according to said presence or level of malignant cells in said biopsy

sample of the subject.
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40. The method of claim 39, further comprising repeating step (a)

following (b).

41. A method of identifying an agent capable of reversing a pre-malignant
or malignant phenotype of a cell, the method comprising:

(a) subjecting the cell to an agent;

(b) analyzing a malignant phenotype of the cell following (a) and
optionally prior to (a) according to the method of claim 34, wherein a reversion of
phenotype is indicative of an agent capable of reversing a pre—malignaﬁt or malignant

phenotype of a cell.

42.  The method of claim 41, wherein said agent comprises a test

composition.

43.  The method of claim 41, wherein said test composition is selected from
the group consisting of a polynucleotide a polypeptide, a small molecule chemical, a
carbohydrate, a lipid and a combination of same.

44,  The method of claim 41, wherein said agent comprises a test condition.

45, The method of claim 44, wherein said test condition is selected from

the group consisting of a growth condition and a radiation condition.
46.  The method of claim 41, wherein the cell comprises a plurality of cells.
47.  The method of claim 46 is performed using means for high output.
48.  The method of claim 47, wherein said means comprises an automated

sampling device, a liquid handling equipment, an automated stainer, a dispenser, a

robot, or any combination thereof.



