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SMALL MOLECULE ANTAGONI STS OF BCL-2 FAM LY PROTEI NS
This application clainms priority to U S
Pat ent Application Seri al
May 30, 2001. 5 FIELD OF THE | NVENTI ON The pr esem
sw@m M@LE@@L@&N&%@& 165} pr HECY FAMIL R PROTEINS
chem call'y synthesized nol ecul es ant agoni sts of
Bel - 2T}ﬁlamnlyatmrml@mﬁ9ﬂ0ﬂtm tHrS: Pravisianal R4tent pippBeation Serial
i oy ol derivatives and met hods
gp%ggﬁgﬁﬂnggﬁyﬁbgE%@%?é%%?ves as antagoni sts of the
anti-apoptotic effects of Bcl-2 and Bcl - XL protelns

O MR ERON b 5 na or el 3
BACKGR( X3 eRFinVdntion PVddNTb GiuldUll, btcuerlidgddrdrchern@any §ihesized

rqocess called _apoptosis to instruct damaged or
STRFllmeilry Ariagonists ShBaBA Y PrOERS SIS, (b eypbivention

providBes REGANHEMati fRRhd ﬁh'eth@fls $fﬂl‘§m ggsﬁ Q‘éﬁ@dtﬁ/epﬁsoa%?a%&usts of
IS very | nportant for the normal eve opnent of

e g%ﬁmﬂtotmffeész ahBfle anﬁiéi%xwwmmﬂlm Cﬁmqq:g eqils that
AL HRESBEICARIBSrdiBRs EYPNELLl A0 BIOX3! |

apoptosi s, of excess I ht%€rconnecti ng tlssues as does

pr oper formation of neural synapses within the brain.

§{x%&g(ﬁﬁb¥m,??ﬁ;t1f:ﬁ# IRYEPARYPSi s is responsible for the

'nner lining of the uterus (the
endo thdtucelh)larairgatnhmsSLtm procdss bales bpapadsisnn instilct damaged or

tosi s t .on a ortant role in_tiss
BRSO SRR pod Bl es i b B dh s et Ghaol of he
dppiatie PRIER is Vdry iBpoMahitrof fhe nBrﬁﬂaW%]déﬂ‘feﬁﬁ&Qh@&%hxﬂ% for
pose a threat to the well being of the

cel l %Fat ﬂ
HHOPE 2y 4rv<donmentatfinsgsagd tass reapireste eqarmollerbrgmeralgby

deBﬂéBi@ of leREO ﬂﬁﬁeonﬁégti%§§19§ue§ &l bces pRopdr forrﬁ)(t‘d?lt& )He&:raksynapses
nphocytes "CILs") destroy virus-infected cel

‘iVlHau dherfgaipnh Simibrbiceasirotied apepiogs ﬁﬁéﬁ'@ﬂgﬁblaﬁ@ph@@p%hlﬂ@ﬁf of the
RS ARI LS ﬁ&i@ﬁygmé oﬁﬁwﬁ@ aPHe %é %Pfﬁ mﬁﬁ%@ﬁ{
y t en €y are no

processS to destr fore el
| ongekpoptsdamt onlpptags ammnpiottyntirsle mmzwto&aﬁmbg dtlieg @EMepment

t
FRNEL AR OB Rl Ra AR M PBinalLS P At B et pose o
tWetaho ahemacll bt¢iyg of thawho]b m}ganemcll B@dafance Sk @ nhddlmued immune

t he osus a d r heumat rthrit | ticellul
a?,]e & c A cggs OXécp'gbpaﬁlpgytﬁ Sﬁ_gs)l\qj trq)h\gﬂsde cted cells
b}/ehdhs:mg thk utfed’fag@ds to3fhderg6 SdptosC TS of@nBm subbWhertly relies on”

Egstro t hensel ves prjor_to b?con1n cancer ous.
iic Proseetodatitotiecsffrsion gellsiviga By grecndapser needed.
/&ﬂ@@ﬁrﬁ&h@ ib Bre‘ivbrﬁedﬂ%l the Ctrne ¥ndlaX € afdp@difin @mdathé: @hd even in

exanpl e, human papi |l oma viruses (HPV) have been
themseiteat Qef ects ip HUSPrAgFst e piseeipted with @everigty of awpinameniertiseases

s@@t@t&t mfausceé%ﬁgquus%d HeaRshfy #Bdugcel | s by producing a
protein
Multlcellular organisms also use the apoptotic process to instruct cells with damaged

nucleic acids (e.g., DNA) to destroy themselves prior to becoming cancerous. However,
some cancer-causing viruses prevent apoptosis in the cells they have transformed. For
example, two human papilloma viruses (HPV) have been implicated in causing cervical
cancer by suppressing apoptotic removal of transformed cells by producing a protein (EG)

that inactivates the p53 apoptosis promoter. Epstein-Barr virus (EBV), the causative agent

LT

*G00ooo2*



15

20

25

30

that inactivates the p53 apoptosis pronoter.
Epstein-Barr virus (EBV), the causative agent | of
nononucl eosis and Burkitt's |ynphoma a solid tunor of
B | ynphocytes, produces a protein simlar to Bcl-2

I f
e e S e e e
;irh&ut‘qnstlm tn Behp land/ar‘rOUEr thaberssesitrrpefonedd cslls @sm@rwﬁprqdectlon of

t hus all ow n
PR bl SERRIIS SRR et ol s
dpopwsie &nserISnga}te ancamsmyllmmm/hfmate ame anspréesivtbrogghpwt the
devel oped nmechanisns to escape destruction by
YpYPtsi s. Mel anoma cel |'s, for instance, avoid _
apoptSasiescalyers thatdride by Agh- tllli’eﬂ nf4Rd 12581236 d@sfeldﬂ&& n@ehmusms to

encodi ng Apaf-1. Other cancer cells, esp em&é ng
asrrpeclesiBistion b anopiasist Melanopiacells Eprdynss ave PQP‘B?‘S Y

nlﬁﬂm Qh@%?éésnﬂﬁ’k%lé[g?ﬁe Jn@@:fm g1 tOthdiQahi@s kells, especially lung
|

|b|t|ng It frombindin as CTLs are'thus
andeshriobicaretr Eellsnsedestst aloypled vphes% éolublaﬁew reqlpqudes tiot ids to

lgagﬂchﬁlbﬁﬂ it r&%% n gr% E'ng %?ﬂ%ffth%fs ?cJ‘rt’ed "ﬁg)ﬂ'i dbstroying these

avol di'ng es ruc &9T1 other viruses
cmnodrpellat@hthence bdz]lsstxapsgjtl ]ecelsraf;l’ashe;gﬁlWYmdﬁug destruction by

(gg er%gilaﬁ‘Bil rg?\%glggl.lts?%@%?l Ht;]lgtgft}gete c\é aﬁrr%tohc lrée%??ﬁt%gut directly

def\liivg ﬂua& &edelbfpﬁﬁﬁt&ﬂ aWwhiider.t e eRaraple, demmnmod ef iheiimnmyte system in

ht t 15 b
ol iabist i ol LTte BBy AP OR TG ek PG gprosress

Bkt CHUTAREDQ (abBROPIOD0DO0iAsthicYing 8@ sitdr 0ellsab uhdigo
apoptotic machi nery has al so been inplicated in
aPRPIosiss degenerative conditions and vascul ar
di sealsa%ﬁ rtl,gtu i3 meérg ottdtHchinfy %'ﬂtsﬁ@lsérﬁ%phcated in various
regul ati i'On the apoptotic proce€ss and the apoptotic
Q@emumem@m}atlons apdivadcutapdiséasessur vi val of nul ticel | ul ar
organi s I
occu Pllt is apgareXtQIuﬁ <’i‘he c%/ hbrgl{ﬂe% C{Q%ugzﬁg)ﬁggg ?k?eoapggllag{' grgalﬁ%sts gg&é 3‘18 apoptotic
mmctambry) isdétal 4 the sueesaliof multiddbuler@ganiass. sTmmllabbvbl,ochemlcal

| awed requ atio totic _process

SHEBHT T St = el uniciE SRS e B RETEiT Rpgerppgrocession

Howeas, &stsﬁmaxli hlSs@/e | flawaed r@g‘mmh sMhe hpeptetidypreecsh emhmachinery can
varl ous a

é P coqﬁé and restore rgﬁulatlon of

taYEC 3Hapt Bt ‘?tE"°‘§§ AHE ARNEPSPST 1R LRGN AR OrEanISY. (e.g.,
canceth&ehidve)beelRNRUAkptd RRSRrdltah PRtcse &@Mﬂu&@df the apoptotic
limted success as treatnents for the underly

wachkipan in dempnicely (egacbanser £Hks) f @enera)lyy bith stiempts e had limited
gdl@es@QQQEzR;n'cﬁts %?'Q?é QREMyihe ﬁls@asm%cteﬁfzecf BPHe @aﬁxlltysrééﬂlhnon of

as, toxicity, ineffectiveness, hi g cost s,
hcl@eopthmadn@crnéve@e@rr@preofrﬁmm@d:h@eﬁ‘p@sutx,ﬂ@eﬁé%'avﬁdwss high

E@sg,] Qx%thgfhkg.ewla?ﬁrk R&ded are improved compositions and methods of regulating
apoptosis in subjects afflicted with diseases and conditions that are characterized by faulty

regulatiori of the apoptotic process.

SUMMARY OF THE INVENTION
The present invention relates to naturally occurring and chemically synthesized

small molecules antagonists of Bel-2 family proteins. In particular, the present invention
2
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apoptosis in subjects afflicted with di seases and
conditions that are characterized by faulty 30
regul ati on of the apoptotic process. SUMVARY OF THE
| NVENTI ON The present invention relates to naturally

O fiidel PeksATtAl d@ﬂi\%ﬁ\z@s@nh)‘neﬂwﬂﬁ bESsipStbssypoPddrivamtes aslir@sponists of
ant agoni sts_of Bel - faml%%1 proteins. In_ particular
i

t Fie 2pti@RenietiG ¢irsisaf Bal-2 angt >8e&r°&ja§si75%ﬂ'a”éréil Fencey Gplg that
apGkrIBL OO BS)- ,@ffanw ﬁetegue%éy PRI LI Bcl- XEp as

ant agoni sts of he anti-apoptotic effects of Bcl -

and BcBCl)Q_ISpIFQJﬁOéWBg membereif aIfaryily of Rratsine endwps Hrst 'ﬁ%l?ted as the
laf &R | k- t

QUSRS ohnd TRl B R0 ol B3R vt

pnmﬂeeulras swhds Bak2 ﬁmdBd;l Xmﬁ@t@dpcwgattcneole@lqg rswdu@tBa@fBak Bid,

bgliidgﬂ%ﬁgt é?—gpagé%g - éareég %guo)e{)ée e rtan reclgg af ROYE bc'i]glfalfgi%ﬁmedxated

B@;bop)ﬁsxsand pro- apoptotic nol ecul es such as Bax Bak

i rrport g%g%?’?&iﬂ‘ée‘gp lﬁfc"}d"-ég(‘fsté‘ﬁ’iros hou?%?ﬁ §8mp°unds 18
apeémsiagd td IB}OQIBEEﬁEﬂT&@véﬁMﬂth&pldshecondltlons and other disorders
adm ni stration of gossy nEounds is 10

f)

cHwt @Hﬁ\vaﬂ@&b%a%hmwe fswtlev el 8t Eer IR of

neopl aff dtferpPeretidd &ﬁb%dﬁﬂ’é#\tsoma%‘?esgﬁﬁmegﬁ&? rowa@& methods of treatment

i nvol ve the aberrant h proliferation o?

( er grophytlamipef aaptersin a sugae@tch@pnpjneﬁ@nmééﬁn@mmeﬁébjﬁ% a gossypol

t Q&n?&%ﬁﬁ}tan a%%gﬁé B ed %Vzinda%'?om%t?&q% f?)fmlli bi %tcl@gr‘id/or Bel-Xy,
cance I'n"a su conprisin

aths nne’emngrtgmbostmhessmbgrd(m nalugmgsyqzmbsm dhﬂff;cnbhd a _ggﬁ!sypol

gg?rgygo%gﬁgﬂ}'f'%{l apdl g%l_l;)erié} &s lmchrtcd 1enf Joegutnlf;t\{oen &'1 I punlno? Icgll '

I hcreasin
s W@prrﬁmol&ligﬂg@ﬁt (ed lmraﬂglgapﬁm [551,51,1 Preahierediyl-2,6,18,14-

ag ré?negrnﬁh %r%a@?ﬁﬁﬂaﬁ ? %%n;%latﬁ%&g{:igfljeassing tumor apoptosis
apRRbIshss RIrMADiopG!iae&iHo!l 48odated ok BAMI BOEIABE Bcl-2 and/or Bel-X.
[3,7,11, 15-tetranethyl -2,6, 10, 14-

hEXPABRSIORt r aen- 1- ol 1). The present invention
cont e”@b@ﬁ«@ﬁoawmé ﬂ‘ésre%?ﬁxbg}gloh WP rERPRI QI Bsuited for the treatment of

reest abl i shes normal apoptotic control &associated wth
bearekrsichyretterizst bpoverexpreadionof Bel-2 Mmilyxgoieinsriaslsflipg, but not limited

The g2eb hRg é] the present invention are particularly
tHIB%Ew tegr or the treatnent of cancers

char acirewthqrexdefblyedweboeinpﬂ& ﬁleonetbcﬁdsaéltheznrésanﬁ ihyention provide
p( ?at%fgtss for 4 Q.hm%%lr gﬁ%(}ne}lfltogsg%tcl n bu%% thm dqgl r{%?]s"flgaqic&r prostate

' "o odl nmen e
t bmcpr, amgrdamdn,\dgmphmspﬂmwgﬂeer%antmem mnetrsco‘lm camcer, melanoma,

N2 A NN T T R R
| YuRptan®s, ceBkidd c&3IN6ME, lelk@Md, AdliroBlagame efid glédblQAtbma, and T and B
cancer, el anoma,

cell mediated autoimmune diseases and the like.

In still other preferred embodiments, the methods of the present invention provide
administration of an effective amount of gossypolone to a patient having a condition
characterized by the overexpression of Bel-2 family proteins.

In one preferred embodiment, the present invention provides a method of

modulating apoptosis in a cel] comprising:.providing: a cell, wherein the cell overexpresses
3
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ovari an cancer, brain cancer, head and neck cancer,

I'iver cancer, bladder cancer, non-small |ung cancer,
cervical carcinoma, |eukem a, neurobl astoma and

glioblastoma, and T and B cell nediated autoi mune

di seases and the like. 30 In still other preferred
emgumzrtemt1§ pratéif; IRIshPdScaMpoiR® aRd B8R tha VLR RitHUM effective amount
prqvi de nistration of an effective amunt of

9(9 W%’ﬁgm%npgu&épndéﬁgoqﬁig\ﬂnﬁ @ucg that ﬁgﬂpeqsl%n the cell is modulated.

char actree in7e@sbdd ¥ f {hB §rMR iERiSSHE AR iREndB8 ks Be fiiBfTid % administration
proteins. In one preferred enmbodi nent, the present

i 19 amY P%C%?rcﬁﬂsﬁ’@?,l @mpetidsd lefeed, ESCRIP S0 iRYEHpD pRrseplates the
i "Ad@nrﬁ&HﬁoH QP Bhrﬁbe%f os%g;?)o\f szgm B, GEkbolith 8L fhflvds N
cell over expresses g -5 am Fy protein; a
g@bwmtut@ehpmmmablanajtst asovedl] asg;chllﬁ%s waeésl ofithest campounds. For

Con%gélle\(ﬁ S&F“égﬁot pho%%dst sglb%tg%iorglge n tﬁ%;gre%gr xl(rjw%rglog include, but are not
moichitedt€d:)- Q’&H&yp‘&“t(hp@'isﬁfﬂ (PegREDSE E)- go@wpetoh@r( )agoesypolone (+)-

not intended to be limted to adm ni strati on

p&PTYRYUPET: (ab%%syw acelprpoiir{dsgospnabasatic 4 (b)ré%?@md ol acetic acid;
_egb)'/l%rfassé@ %z:@}h% %035 r%&g AE%, 89%‘{;@ 5’3/% { cf'xlgm%osg/polone -)-

déeinvgkiypeonearitherpizassypaiond; Selafftsybascerdp)- g&kﬁaois Bchifs base of (-)-
as well as Schiff's bases of these conpounds.

F
eRaHHPY; SYBEeet ofdshpsrred Sshift abase of “2Qubolang; REhifF's base of
'(‘3%%&?{/)61%}@@&.??5 bQE lof"g*ﬁ go%{if}olgﬁ S@%gfl’ s dasm)tt(ggj-g&?ypol acetic acid;

gossy
( PelydBshase bf)hbgoa(sy;)o-l gmlsyipdi Suhéff’s page-of g-E)S@bebermetlc acid; Schiff’s

( Lj_as%o Xﬁ%g}rlaégt%%)g H"d; bae% fq%ssy)ﬁﬁpssacet %&%g Ibase of (+)-ethyl
beS%Jl)’ﬂScfgg‘%%ép@éf (+ﬂﬂ'9m1§ﬁ%#ol&%§§ém sibase of (-)-hemigossypolone; and

ossypol one; gossypol one;
( the-Jebj gbB@y}ﬁéﬂ&r@lgcsemowﬁcsarba@slil@f () - gossypol ;
Schiff Insglxjg&‘?‘r%d %%ﬁig(;i%n'egtg,ggé éx%g%[n‘t m%_grgi)o&;o)rlo;v(iﬁ%ﬁégr;n?r}cisten'ng the (-)-

(+)-goss

' Sgbﬁsﬁllbdlsntra&memfo a patiengaysigpaoadidon Sclmctezad b}ﬁ&erﬁﬁ)ressmn ofa

-ﬁ)c]dg?angﬁﬁ?rro? ey Iﬁéggxc 81a1b?d1?1%§tgstg§,8&) %Bgfﬁfyﬂgotg@ﬁ aontemplated

Sateifde, ut heswot Ginited Yo, @@Bsymleamt-n CABBFU;1, 56BOD-BIVA, Bel-w,

DR s e, SRR B S S e SR it
Sefutéihs ﬁav@%&a&fpt&t)c Bt JQ QA 2%8?1'16‘? @%bo@%hﬂ‘sf the Bgﬁf’ eanffy proteins

-) - hem gossypol one; e Schiff 's base of
(hWV?%%H@@§§$EG¢GW§ and the like. In preferred
embodi fense cﬂiﬁ% rﬂéxﬁic‘ %m:as'eﬁ“éaﬁtah@ HsREONHb gr@z?ted usmg the methods and
admi ni stering gossypol enanti omer
p&?‘?‘é?ﬂlthm\ﬂf ngf mesgohdvqnﬂlem mhthis aegaed, ivaeas ld}seases are amenable to
0 RLoLe
OUBTIR MR By B kL 0Bl 1y 2
i axdmple of these diseasasoncliidess hrexst tancerPBarostate cBCEer; )Kllmg debterllymphomas;
ers]lg ltﬁnder q(ancre%cgpﬁr,l coE&,ﬁ'ém%etr Hgali% aya],%ﬁtcg{]c%{ Eéaliﬁ Xﬂnccr; head

Behd Reckamhdey; liyer ednebriblabder @afte napoRblung candet;\Ceivital daficinoma;

- y%%kother e odlnentfghéﬁe BcITdUE%(xhy pr ot ei ns

emia; neuroblastoma an stoma,; mediated autoimmune dlseascs

inflammatory diseases; infections; hyperproliferative diseases; AIDS; degenerative
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have anti-apoptotic activity. 25 In sonme enbodi nents,
di seased cells and tissues are treated using the
nmet hods and conpositions of the present invention. In
this regard, various diseases are anenable to
treat ment or prophylaxis using the present methods and
conpitions prrhvascylarbseabdsiand thedike e resopiecembodinteatse the cancer cells being
qkﬁﬁﬁ%ﬁﬁn&@&L%Qes breast cancer; prostate cancer;

l'ung cancer; ﬁynphonas skin cancer; pancreatic
cancerln sgo¢ enbmhmems,, infeet cn omnitblcdfvatréamert avithehe cditigisitions and
C ead 30 and neck. canc r_cancer

FROE o Nt PR LR e iy, TR i aBd B Viruses
| batesiag fangxnﬁydfdplﬂsﬁhsl adahelikt. Jihk phlsas inmRtionlis adCinRBnéel th be

aut oi mune di seases; in Iannator di seases;

d.i t
i H‘F‘é‘% ﬁ‘b”h YenL IS BEA e Gt PRERARHGW AL InfPions egin cﬁ\i“bié agents.
degengy ahd ;yrefeﬂre@ emBbdilRAS thephdleM asferlie prdiRESHEH oA modulating
the |like. In some enbodinents, the cancer cells being
PR 4P etominG HateramarisHe: PIRVidBIga BFBBAYHFENR ie tissue overexpresses a
I 0GOS a sids AR Ic@m{n&fndt 51?%}& (,T%E lehP add " Ceating the tissue with
composi tions and nethods o e present FAVeRt | on
iehlertinsamopnts ofthe doissippbapmpound sifdgbe arUmgnqgamdurm;r conditions such
%ﬂft%&?ﬁlwsnoﬁ] 03RLEMIR: 1£ e c%f tfx‘%g é&‘é’%ms qujprte?e t In 'er?hon

e present invention is no
lromemplatestgostypelatonpgumds bamiyto Bai-L ifauil pprotenfsalods mmulnrng cell
Jgggtlous agents. In one preferred enbodi nent, the
present i nvention provides nethods of nDduIatlng cel
divis |Imnet|anotaext énstsdém R Npé pfekdnlmvartIMp%ﬁ@ss n@ethdds 98 &eatmg a
mh@reln the tissue overexpresses a Bcl-2 protein;

BUES$B8 - & BAPTOIMPAAINE AEPIANTEE 28981PO! Srtrorrdiad et

tohérek;bréﬁu'% MBEID ARiTr&eh! Mea pleRIARE SxAfplé BEhBREIRAIments, the
conpound and the anticdncer agent under condi tions

gatsppolicaapornd pinds tojadr fuwilydwiaiat ed. In some of

t hese sgRBRALBER eRts Jff Jﬁés%§tqmen't191¥ gﬁtdu@&e& Y6 RInG thods of
gossypol conmpounds b|n to Bcl - y proteins thus

S el s ﬁUthb@mpnsmg\Admlmﬁenngn Sé@ﬁ)’m’h gqrrmuné abden argigencer agent to
%QG@E{}%%QQQ?QCQY@Q Ban {gm‘xtp?&annet hods of treating a

conpri sing adm ni stering
a gossgympuhber ofrpotabid aht)caacalagq:res:ztre covenglded é&&lslg] the methods of

t ei In a rred ex
HersbrenQlb i, B ug oL TohaourRAG o L sl Fpvec o
faénmﬂ&rapbﬂbéhﬁlner&wmmemeﬁdgﬁﬁt@E\SchOsfs ié&ﬁts@}ﬁa@&ﬁmte apoptosis;
ent iaon are di.recte i di ng et hod

PPIEHT RS (S oS 2 o %fdﬁﬁnngyé}eﬁhgnbﬁsg%g‘g%bhm'meUCS

@iNaes) dlkandn g Agaat hﬂamﬁexranaeeﬂ&s LAtim&@bAitssy Bb@tdnes; platinum
overewfre55|n a_ Bc] famly proteln A nunber of
£OmpayIds 'aﬂ*echfanbewba@ém@%aedwﬁ&@#ﬁm@réauss@foxussearldfpr

riRonREAQBioRgical R8pdHsE %Hiﬁe}sr‘()é SNt tEferold1d %e QFNtoh %tc ] and
present |nvent|on contenp at es, but I's not
interleukins [e.g., IL-2, etc.], etc.); adoptive 1mmunotherapy agents hematopmetlc growth

factors; agents that induce tumor cell differentiation (e.g., all-trans-retinoic acid, etc.); gene
therapy reagents; antisense therapy reagents and nucleotides; tumor vaccines; and inhibitors
of angiogenesis, and the like. Numerous other examples of chemotherapeutic compounds
and anticancer therapies suitable for co-administration with the disclosed gossypol

compounds are known to those skilled in the art.
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adm ni stration of numerous anticancer agents such as:
agents that induce apoptosis; polynucleotides (e.qg.,

ri bozynmes); pol ypeptides (e.g., enzynes); drugs;

bi ol ogi cal m netics; 25 al kal oi ds; al kyl ati ng agents;
antitunor antibiotics; antinetabolites; hornones;

pI at i rimmrcfcrmmmmdsnenltmnmmamahgeantqompdseegemsmamgwmg@or

b?t Tulﬁgé!%qc g]sge[fbgﬁn%%i%a}d]g)c( app%ptesm mc?udehl%u%gl g?onrlnlltgc?%, radiation
[eq. UV) kMMags inkibtods (ARJEpidermar Gaiwkh FactheR @eptot (EGER] kinase

it b St GpRuioaREgPer [GERTbn SRR Bl Firppserovn

CEicllordleEé;ﬁcquFGlFﬁﬂ kﬂﬂse(xﬂugltor Pihtetet-Baeed @b\lv{hQTaGtoaRleaeptor [PGFR]
etc. gene erapy reagents; anti sense_ t her

r@agsémfg %M&cré@é kigass: inkibitast suph@s SRES? L Silepvec, ahd Givec));

| s Bst RfoPecu QE aﬂﬂgéd?&%gs !H%rceﬂﬂpantdh@tdxhrheantm%ﬁ%%e g,
ot her exanpl es of chenotherapeutic conpounds

alataxefamrcand t{ﬂh@ﬂ&pi @sti-sndrogdns ée ;8 otﬂut@rotdamwtsmrdat ﬁmstende

bl PSR APL RS AL ARUD Ao
amhlbaans eg., ﬁgbcmsb oahgridase NSg¥I8t andt vt staroideicetianflammatory drugs
SO BRRL S R B e DR R BB, cor
UW)dardbined BRidhraf)idhéaripezie (BTIL), ddkpie@bdsae, rﬁcﬁ(\ahli’brEaMym‘targ, VP-

E B Ry by, Bbnriny TG ortiiot) Eo e Aep it malecules;

QepithiBestandagioRine 068 Ph@osirimeHRh thd 1nase i nhi bi tor,
Pl at el et - derl ved Growm h Factor Receptor [PGFR] Ki nase

i nhi bif 8Ll ofhsgerpeadingts, Kaoraesent inrRngee Broyidss Bigtheds of treating cancer
Shla- srrigﬂzct cg ?ﬁéﬁﬁg adififchidan ?Y@Q]}:)trem 1@%&«:%%%&%9 LE£MtESred by

ant i bodi es , Hercepfin and an] ;

arverexpessioyeimsBile fgmjly prcadnoxm ¢@¢¢@vanmomrmﬁx gssypol compound.

anti i de, : :

o RS RETS ey b M S P i
contprisog tdmoiigdeing toychiy wyxg‘e'ngsamc% ~CEXn2he dcer is characterized by

[ o l.ec
Rl el Sk R PEStHea e %}V&gag{“u?@u%giyfwcomc’und and
cmxmnea:aneheagemher apeutic drugs [e.g., irinotecan
(Carrptbqgi CPT%# f1 udar abi.ne ( udar
dacar b2} 9ieer afelireg f%‘é%aBH%Ca"ﬁFrt‘B%é ipg gemprising:
Man@hiateBng M pati@nt }Qalvﬁl@ lcatde) WhereRt t'ﬁUca@@xXx% WRAr&dtdtized by resistance
Taxotere or taxol] cel | ul ar si gnal i ng nol ecul es;
ClOCATREREraRifg (251 Eeroeesistanh drdiatian resisiantrhermansdesipfant, and the
| ik - an%?feétn/esa'iﬂduht Sital Esy‘gef%m e S, the present
I nvention provides ne s of treatl ng cancer in a
subj edn se@apmbedingntadhe mesqnémvwglqnd)r@%fatm%mdsIopév‘reﬁgwaevancer ina
conliot dohrshRragtaL ESRS O
R SRR R E oo N BRENELRS, Bty By Biecss
canrroienided b&d@sremxormlorenﬁmmlfi‘eﬁamﬁy@r@elm ar@:zst: eﬁla gassypol compound
ngé.ltfpgglﬁ tOo}cnh brltetsg a(.qg’ltcan §lir re{j]l.g:\?l ngvgaﬁe%(gtCFSIO% ﬁ%?ﬁp? Hl’OtCln
canc e rlnlsSme lemba(hh&hlsbé dmchycseﬂ(im&wabxexml&ﬁls Ioﬁﬁezﬂﬁn g&ancer in a
Bcl-2 fam |y protein,. an effecthl ve anount  of

rp&ﬁjﬁamgﬁrdng to a patient having cancer, wherem the cancer is
characterized by overexpression of a Bcl-2 famlly protein, a dose of a gossypol compound
and an anticancer agent sufficient to reduce the overexpression of the Bcl-2 protein are

described.
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an anticancer agent. Still other nmethods are directed

to treating cancer in a subject conprising:

adm nistering to a patient having cancer, wherein the
cancer is characterized by resistance to cancer
therapies (e.g., chenoresistant, radiation resistant,
hor nmon# Joss e trr,xenéﬁmfﬂnermeszat inp¢qsipn, methedsfad érepting cancer in a

C ReB oo i B SRl RO DR SR MR TR Sancer i
c ahareqteriagd Qy oserbjpeession Oﬁchbl fegnibydnoteins & dodernd atgossypol compound
(% in t he. can

%gi*rf' g%bte tp@zmeglgglcé%gtvvg{ é))t("\ﬁ{rggg an61 %rf)teén oréecﬁlg%l’]e)?verexpresswn of
psot &ich? pmtdow d@ﬁcrmecgossypol compound sufficient to
i nhi bi or reduce the overexpression
of "t nelt oS bt e el R Bt e GRSl eating cancer
plnea; aibfect fbtﬁ;fﬁsir@ﬁdmﬁﬁhh%k&o QfpatiéR AhviAg cARBC Shereth Aid cancer is

ect Z\%ﬁg?“ sing admni stering to a patient havi n%
gert 8y fﬁc’ipﬁe‘és‘eaﬁ@éPCl %fa”EHé’r“atét“e? Aosepfpgossypol compound

Oh(ﬁ{ axafiesre O Rl subficBht 0anhiBMilach VY &1 Bel-2hrdQ@3 Lar@ior ared uce the
gossypol compound and an anti cancer” agent ‘suffticient

t BYFBRIEEIop RESA BelekprPwssi on of the Bcl-2 protein are
descri §&fe ot@ierleﬂn Qm:? n‘?s'mgg}e%mﬁ'e%ontﬁgv 08 Sl’?a%%ceuu%a[

i nvention, netho treating cancer in a
c é@f’pli’cisﬁloﬁg C@mmamss (2 epssmgol fcompopel; aehinsthaubmgfoc actmmrs;enn g the

gé(c}g; Fgrggc?{lgﬁ z?g ? gtgnjééglthezsu?gcp ?h%:ralcénfeﬁ%ly overed(ggeés%? o%a Bcl-2
gfﬁsrsgymbtemorrpound suffici ent to inhibit the activity

of Bclg2.,.farnij rotein and/ or reduce th '
over exprrt&hs‘,3 § F’gho%?lg t%°§‘hf" Bregdyt I’Q'e’btr‘%’tfgf’ﬂd%\?]éar’a’é%"d‘?*ﬂé&mp%mons
I cnrs;trlsidg G)tghsyp(ﬂﬁbmﬁmrmnixﬁimithﬁh@r‘s&%ﬁﬁmlhm&%ﬂf; k¥ 0ssypol
provi ”Qa net hods of treating cancer _.in a subject

cHHIRAET Hy? Sifich it PieHghaCtangrdtbyaptistnesith s cengacigprapy. In

VWhiRfefiel cSBbA AR RE 1ris§uct1%H@fn@ﬁ1Ei€d’ iwztﬁ %e@é’ @i’fser%@ert%ﬁ§ | )34 and Drug
of aBcl-2 famly protein, a dose of a gossypol

cOAPBUTHEIgNS irs ragrlatine, @af sesgegtipanforqueision efithetapeutic compounds.
i nhi bi g, Jehghoafet Eﬁ"lbédfmgxttotﬁgércgdrﬁrggte &%g{dgg met@gyscc?f screening a

the 10 overexpression prote n
o$9$®rp0émmwé pnda teh@opmesmomm\smgt pmmdpng)wgdsypol compound; a

S BRGEME GRrst of QY fst Id ' 2
corrpou%g st ?%9?%10% CC?P%z?\d ?el"fo Q?ﬁélﬁ)s with the
gwsxmd)torpmqod lamﬂthle(Desaccmn;h]ued‘ta,ndtobEcr&U@;l&CEtffects of contactmg the first
Cc enlLZ8& over YESSIOH
CHRLESH A ST RSBSOSt Pl s
[ cmlmﬁihmmts aheoptegtat mhamﬁﬂtﬁﬁﬂiek Brdlvide® tRRQdH bR Step of comparing the
[ nmpound; and instructions for
nst a second group of the cells contacted wi e
aféfﬁ%j {.? oi) %’??dnlél t?q]érsé%ilg?% t d f the cell tacted with th
gossypol compound alone, or with the test compound alone. Effects that may be observed
include, but are not limited to, changes in cell proliferation, changes in apoptotic stats, and
changes in the expression of Bcl-2 family proteins (e.g., Bcl-2 and/or Bel-X), and the like.
In still other embodiments, the present invention further contemplates additional methods
for selling test compounds screened/identified by the above methods. In some of these
embodiments, test compounds may be offered for sale by a third party in one or more forms

(e.g., a kit, including, instructions for administering the test compound to a patient).
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conmpound to a subject, the subject characterized by
resistance to a cancer therapy. In preferred

enbodi ments, the instructions included with these kits
neet U S. Food and Dru,- Adm nistrations rules,

regul at icRAS ad@RehesY gr?s?ﬁ%%%kﬁprcféhbﬁ’er%ﬁ.ﬁrﬁghéﬁéf Cflh?rgrrc]etse:nt invention

t her apeuti c conpoun I'n"yet another e

t haviBbe gpperent tn/tdpsei skillegrimthedss et hods of screening a
gossypol . conpound and a test conpound conpri sing:
provi di ng: a gossypol conmpound; a test conpound; a
f i DESCRIATION OFIHE FIaUREDNt acting the first group

of cell i.th the 0S ol ¢ ound. and the test

conpoun i,hgvgoh' Wbrlgsfé‘?’\%?sr@x‘? Ra %‘? 'gg 6&%9.’6?“ 284 ipplyded te further
f i dshonsgarutprtsih agrbds andvehbodientg &Y g@serﬁ QRANGH! ARG resent
the test conmpound. In some of these 25 embodi nents,

t h&PVepYUSIE APL IPtsdasip B limifed heveysr tnvihe embediments gpaci finaly recited in
st epsofigigeymparing the effects observed in the first

cells against a second group of the cells contacted

wi th t hBis hossgoleqenapadianmeal offéc]-2dBEQIIDINQH andeBt!-X,, (SEQ ID
cofgpsnd al one. Effects that may be observed include,

but are not Iimted to, changes in cell proliferation,
changesFign2 sipoystaoitiben sdpagssptataanchf tichawegdisBélr dulueture in complex with

ex i f.Bcl-2 famly proteins (e.g., Bcl-2
ang‘%?%rsaﬁggb-&ffl&&and the like. 30 In still other

enbodi nkigt 3showkelirpetasiebition b Nihe BiridiHy el ddi@Fak BH3 peptide and Bel-2
Coﬁ%ﬁgﬁlites additional nethods for selling test

colsund £y SRR ‘ed/identifi ed by the above nethods.

I n soneFigf4 $Haes the re MR @ biNBRL Sssal €lone HBOMIRMRS HBYe PRsent
offered for sale by a third party in one or nore forns
(e0Ye08 kit , including, instructions for

adm ni sgigry NghotIgnd Ralits P BRAM QSgagf fh cf?l@%l’r%%ilﬂen?o%pglresent

advant ages, benefits, and preferable enbodinents
t N8VE€8ent invention wll be apparent to those

ski 'l eds;] . PTl THE FI ES Ihe
fol | ow ﬁ%‘ B %ﬁ@iﬂeffséﬁﬁ?gﬁ' I‘c’;@lﬁ?gs Yp8EF %@H%&%Hﬁpresem
aneventigh.uded to further denonstrate certain aspects

and e ients.of the present invention, The present
vent toh & BONS et abHRES huselh pe abodBvaloiee pent
enbesditioent s specifically recited in these figures.

Fig. I sh a sequence _al i gnnent of Bcl-2 (SEQ 11D

NO. 1) T Ber's e Fesuligef fipsing gsses impne Pagodiieatiiike present
riihbamionepr esentati on of the overall Bcl-2 structure

in complex with the Bak BH3 peptide. Fig. 3 shows

di r ect HihApIhOs thegesutnef bindige sesalieingse smiBafinRRBof the present
papddndenand Bcl -2 (Bcl-XL) by gossypol. 15 Fig. 4

shows the results of binding assays in one enbodi nment

of t he Fp& 8Beshpws the results of binding assays in one embodiment of the present

invention.

Fig. 9 shows the results of binding assays in one embodiment of the present
invention.

Fig. 10 provides the chemical structures of gossypol, gossypolone, and the
Schiff’s bases of gossypol and gossypolone.

results of cell based assays in one embodiment of the present invention.
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invention. Fig. 5A shows the results of binding assays

i n one enbodi nent of the present invention. Fig. 5B
shows the results of binding assays in one enbodi nent

of the present 20 invention. Fic). 6 shows the

results of binding assays in one enbodi nent of the .
pr esentFigi Nvebnws dre. refuiltg of Hindihgessaytshie onegubadsmerft of the present
biﬂgélgnassays i n one enbodi ment of the present
invention. 25 Fig. 8A shows the results of binding
assays Hip. Brhowsttedesuindf ohdibfassprses emd embavrearitiothe present
Fi . §B shows the results of binding assays in one

enbOH Bt of the present invention. Fig. 9 shows the

resul t sFigf13hodt A rasgaySbihdin®@ a8 ih ok eebddiaént bhthe present
present 30 invention. Fig. 10 provides the chem ca
st 9Pes of gossypol, gossypol one, and the Schiff's

bases ofjg GRSHYR® khe@E‘s@th@ﬁbﬁN@@% 2385 ih 88dMrhSod®hert @K the present
based assays in one enbodi nent of the present

| NPEFtoBN. 8 Fig. 11 shows the results of binding
assays mip BREHBNR YL BRMNE of)tgi]p&iﬂg %ﬁﬁ}eﬁﬁ Bhe ethBYERAEA DR the present

Fig 12 Shows the results o I'ng assays I n one
enpyefitioent of the present invention. 5 Fig. 13 shows

the resyl tspof bipdi L ! | foat.h
e e S R 858N RS EPBA Ay Yok e
biingémignassays i n one enbodi nent of the present

i nvention., Fig. 15A shows .the resul.ts of bindin

hosays T 1S dRaribnt R ESREd Bt e SR Gh e gresent
Fiigvenliol shows the results of binding assays in one
enbodi nent._of the present = j.nventiqn. Fig. 16 shows

the resuptd s PWBF‘MWBS SningiBE RO BRRGHBHT Cofheprisent
priaséntibn.

DEFINITIONS

To facilitate an understanding of the present invention, a number of terms and
phrases are defined below.

As used herein, the term “gossypol compound” refers to enantiomers, derivatives,
metabolites, Schiff’s bases, and pharmaceutically acceptable salts of the gossypol molecule.
Accordingly, gossypol compounds include, but are not limited, (+)-gossypol; (-)-gossypol;
(+)-gossypol; (£)-gossypolone; (-)-gossypolone; (+)-gossypolone; (£)-gossypol acetic acid;
(-)-gossypol acetic acid; (+)-gossypol acetic acid;

(£)-ethyl gossypol; (-)-ethyl gossypol; (+)-ethyl gossypol; (+)-hemigossypolone; (-)-
hemigossypolone; (+)-hemigossypolone; Schiff’s base of (£)-gossypol; Schiff’s base of (-)-
gossypol; Schiff’s base of (+)-gossypol; Schiff’s base of (+)-gossypolone; Schiff’s base of
(-)-gossypolone; Schiff’s base of (+)-gossypolone; Schiff's base of (+)-gossypol acetic acid;
Schiff’s base of (-)-gossypo!l acetic acid; Schiff’s base of (+)-gossypo! acetic acid; Schiff’s
base of ()-ethy! gossypol; Schiff’s base of (-)-ethyl gossypol; Schiff’s base of (+)-ethyl
gossypol; Schiff’s base of (+)-hemigossypolone; Schiff’s base of (-)-hemigossypolone; and

the Schiff’s base of (+)-hemigossypolone.
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invention. 15 Fig. 17 shows the results of binding

assays in one enbodi nent of the present invention.

DEFINITIONS To facilitate an understandi ng of the

present invention, a nunber of terns and 20 phrases

are defined below. As used herein, the term "gossypo

conpourdusediiaseis, thotegn ARtk fumnily prcniems V eelféry &Sboth the anti-apoptotic
g

e Bl SR B o BB R B et AumrL

AdcNIBAGIDIV AydBsypBLl-6 cﬁqneun@l Bcl- ﬂchhdl dR, pr&a;sop&m@ Adhbers of the

| 'B'H Ezgrs}lp)dl)\rb%uoasnsyg r@éég’bﬁ%tgﬁég Eta;() B%é%lggégryﬁ@t Blm Bmf, as

(Y*QGSsvwohembetbﬂBngg 2Bl ey IR SR oaR SL
acet i c aél cd O Ot-i‘tghygg goSi‘gi/npgf&E(ngifﬁpérgrfigu]ated by

“8%9 ?93 éthyl gossypol : () - heni gossypol one; (-
hem goAS)dW| HeF, t}(eﬁ):mliker@v%%é‘dgfﬁln%?gcl Z%BE & Jve ﬁr@??qn JfaBcl-2

Schi f f b -
é@g % §@§ﬁ@kﬁa@€§§ﬂﬂeg B nﬁbfﬁﬂdgbssyp®hpﬁechlz
Sednhifyf pr5teh@§ean@f’0r td eléva?éaslé egsgaet%o}FQ {%ﬁ@o roter cﬁ% 13 8%1 sI o tissues as

(+) - gossypol one;
atqrapargifo ggw,lqrmgmpyég@@por(d-u)gxgmsay@logxcﬂ&ells andarbulbs expressing

f t d;. S
ggzggl lg?el%m_ﬁﬁs g%)ggl%é%%fﬁqjggﬁf erro!tegnsgoggléwag gisagleéqlﬁ?,q Bcl-2
@g‘gb'p@thcancMeﬂfogs fmdetectfng(tl'hc) leedlhiyf mREKZ\%%MMﬁn Bhi ffaxfmly

Schiff's base
prka ﬁr&m&gg\ge)lssy %néggsmﬁg jro eﬂweln%qﬁﬂfofr gss(ys,slgclacﬁe but are not hmlted to,
(m)mlkmﬁnsgmhayp@ll r0d1Bods DarinetBaM of B @41 acil BRphi $¢afbn BC! -
famly, p refers to both the antl-apoptotlc

I NS,
menber’s UOSF,B sﬁrgmBg]le leyms aﬁxilqc?ncer NP gom@mlomﬂb@mlcancer agent™

Inefertdmdmnw:hrageunsfébm ndW&hdidtiorAhBhlies 3
Bel - Paer e &-Ié:: > anlO B(% : ?s rsdﬁ‘?gal interventions,

urSSd 5‘pt8i>{‘8;’tl?‘8mﬁ’éﬁﬁ@ﬁ's of the Bcl -2 famil y, i ncI udi ng,

but NQYs UskdhérkiAGhd ©mBa X
Bim Bnf, as B el Imas%bwﬁg re’fg)|§flrgyearnsaﬁé c‘%ﬁ@“{%‘@?e%md to

ORGP 9r rgRclionRthal erchgw ph:otae arigictah atvi@hmente gubatoasvBynments can
g:@ﬁﬁéﬂ%@'bll? %plgyﬂq?e l gﬁ&beg Iﬁll({ ?}‘nq,l,lét %?eigqr fg?{n "1,-;1 Vé\'o ' refers to the

overexpreSS|on 0
matural enyiggrintent (@reotadianimal ef etell) andfv @be¥ak 86reh @R that occur within

(aenaﬂrrale besdant) of mRNAs encoding for a Bel-2 famly
pr ot el n? and/or to elevated levels of Bcl-2 famly

pr ot elAn(usgd lnemem &ht erarhbdt selrasfeAsto by 6AARALEHr ﬁr%karyotlc dcell (eg.,

ndi th I I
Bl B0 R R R i o b it o el

Bdiechr foamedl S xprr@bejnnﬁvoor havi ng basal |evels of Bcl-
anlly o eins. Methods for detecting the |evels of
g™ B8R teom{ el qujture" refers to any in vitro culture of cells. Included

w1thm thxs ten'n are continuous cell lines (e.g., with an immortal phenotype), primary cell
cultures, finite cell lines (e.g., non-transformed cells), and any other cell population

maintained in vitro, including oocytes and embryos.

As used herein, the term “subject” refers to organisms to be treated by the methods

. of the present invention. Such organisms include, but are not limited to, humans. In the

context of the invention, the term “subject” generally refers to an individual who will

recelve or who has received treatment (e.g., administration of gossypol compound(s), and
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proteins, or levels of Bcl-2 famly proteins, in a

cell or tissue, include, but are not limted to,

i mmunohi st ochem cal nethods, and nethods of nucleic

acid anplification. 15 As used herein, the terns

ant| cer agent," or vent onal ,antjcancer a

P Bty TERARUEHEFHASEUDIE TONBRUACCIF AL 5 Pigfetpression of
tBar2famely pradéinS@iBaRD, BALG! VRN | ANEB1-1)98€ Bob).t he
treat ment of cancer. As used herein the term "in
Vi t r 0"Theeérer ‘Slidghosed, at Licdiheieal, redery ta the naaéo@nubntafa dlseasc by its
processes or reactians that occur with tifici
R ERR SamRomt F1 erg e s voamraine cesgh tefbisdhad aepdigtbnatysis,

bssithoddggcan extalysisThis@belcal araBsi, dndlaesikend cel | cul tures.
The term"in vivo" refers to the natural environnent
(e. g. Astehherral thptery “cempeesdorpipding s peeddp sefejience to a first
rrﬁé‘l@&dl@(& 2 r@éos%@%orﬁﬁoﬁﬁﬂ)%xth@m r&@ttxﬂfyql'xat%m@s ROHERBhe sfditrate (e.g.,
used hereéin, term "host " refers to any
i drapgfor ECbXL)deR@ﬁWW@ rmé#:qule((e .£g 2 pro-pagaphatici Bak-2 family protein,
I b
SEF 5 PR B R R PSR Bbn e P 2GR bi Fimics) of
dnndmg ‘w e firdsnalesald rherteithe saisas.tozigmates dlah, uessuna) the efficiency
R ot b BrohL EBaRthb e Yot db B ey pipgine
aonstangky efor pindingtoy/the ubsprate ray e different ﬁmltfhdmeﬁnotﬁawhd:st e
cell lines (e.g., non-transforned cells), and any
ot her Aseised brseini the feam “antispnse ais mead in meforengego RNvs Iseadppngs that are
QREN! 0
S S A o LN RE R e Pert Bl HIRRD 1rblifed B his definicion
PG Anidense BINA heslﬁg\’@s)emlequm émblved in Sue heguiagian |bsrbgctena
[ ns. L.n th
AR R0 pliBocns e fich B RVREE pabst B seitps e
rgehigs)oftingerast in Adiveisel uabntzvr,im towe Viral premetemdatqrermhothh amhesns ofa
edtr at men dm.nj strati on of

CBEBk YL FoPL e bsslrun R Rlst B S uicaidiotend
agabtnsg with Ihatarad hReas groatn@mg&}ﬁardmﬁo RYfoRY BhSISSE THER rauplexes

pr ot ei ns Bel -2, Bcl-XL, Ml -
Roon it e o BB enSerthion e iyt e aneifigh s Fhanmer,

e gt lﬁherro‘i:}fp@E §1a§' Be EORrAQ, MBE AR “ahNanRfstBndH iS 88980 Pference 10 a
its ’%ns and synptons (e.g., resistance to

é‘aﬁ‘sléﬁf SHand @atn‘éemlﬁr@ﬁxaﬁwé%sheopeng@rﬁ@@mt Hhfedepignation (3 (i.e.,
pﬂ&é&ﬁb@gw&%eﬁﬂﬂ W2l $n refrtcR gL Qmse@a%lré( %QHé*dJsgﬁauon )

i ke, As used herein, the term"conpetes
isameiigaes ysad e foreme b0 thoseass (i e.s fposityE dotml. (lécgoqs odla nucleic acid

|
ggqﬁn%)f%géga?rg{g?g%g%le% Hbééfl g'x%‘iéc f/eg Xanéﬂla&e%mgé élgééb%lab]e
sewpvwidr molysouhahdds. g., a pro apoptotic Bcl-2 famly
prote
01 11 oy Elhe st vl i i AiomhoeSy 4 s suspecta
lif Tdicagnpy corudtidn dhatacteritedbyltiee dmpEXb&sildﬂﬁom -Bfami®lprotein may

qreater than, or l.ess than, the effi
ompnseacehl Pésuc or fluids, cthromosomes isolated %ro

Xel] (e.g., a spread of
metaphase chromosomes), genomic DNA (in solution or bound to a solid support such as
for Southern blot analysis), RNA (in solution or bound to a solid support such as for

Northern blot analysis), cDNA (in solution or bound to a solid support) and the like. A
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of the substrate binding to the second nol ecul e. For
exanpl e, the equilibriumbinding constant (Kp) for
binding to the substrate may be different for the two

nol ecul es. As used herein, the term"antisense" is

used |n reference to RNA sequences that are

c SHIR & SREFd O frcgniginingeaprofein RAACEBRIiSSAGE!](2enagtion offaliSue, an
|€Ql-déﬂ€<ﬂné’ihh?bﬂe SfthSie QRILIAL L1 e are ant | sense RNA
("asRNA") nol ecul es invol ve i n gene regul ati on by

bact er Aausmf% el eRNp umidipd ber by pld-ufgzénhféry, t@m; reredad df undesired
| cin the "

|E§gr eg?tglﬁﬁ)‘:g& %e (]ee:s'gy%%?lg%rteh ?’c?n g V’f 'ﬁfly Brifirgt Bgfers to
t matecples, witheg ntuhlencsy amiresics saﬁueances; €t /g r&h6vaa Gronf@Eir natural

d
te%ﬂgﬁr'@hﬁ:%t ggﬁ eF g?] (rje%ax%gﬁbﬂgn fzﬁt ggroylﬁ%a prﬁépmhly 75% free, and most

pp@fbmbé,\d9m fiteh &om’dnhgt@oh@oﬁdﬂfdﬁﬂ“ﬁhﬁh%y ald e @ally associated. For
du n bIo Ither the further

20 th
tr’%n ir?‘bt‘?‘gﬁte‘gf’ow ?ﬂﬂ "lélthfir?fgfetar%‘h@iifatailbnUﬂﬁlfni Rofiymeicleotide.

mannerAs usedhain, pReaa] YR8Sme "Rird® HERGEAL ﬁgten;—lgg term
%‘?tlsense strand" is used in reference to a lgé iC
a

ArRPMEskP iR ffE NS RdIos RSt ary t o the 'sense”
st randrhe then 9RSIeoia e Qinks ¢ 1(1feretsﬁ refers tH &

sonetines used in reférence to ant | sgﬁéuec\{%)tt?‘j%ﬁc@ue““(eg’
viRR' A qrpé\%&egwn%ﬁxogef whg:bnmty bresteemsé desimble &fr&h? E’&@on (e.g.,

ttFéa{ fi€eaSE Q§ngc£ fmpgcéved RO ’It%ce St L agerggygpgs]kgp ]?e art. Such

nucl el ¢ aci ue ces
arwﬂegémqmﬂcwuueée bamrbaothIHdrtb,r@dmgﬁ‘sb?’l@naééad)r'p@ﬁi&xs thereof,

e.term"sa as used
%g?%ﬁ%g%ﬁgée T AhY FECF %erngéaglféftlcglerﬁgrger gEness Aptogenes, drug resistance

ggsq;eertoe@lh fagfors, adl)paidln\@g cadxﬁg RebuldteHy sedIRh &S Wl dhZRhoP ¥ncode an

tlﬂ%l r essi of a Bcl famly protein may
corrpsril S8 o)%PE@Hd”CtRF§SHE’m%?r SPRYFRERs POobRfwsrinsiensesuence, termination

|ssqy|ea¢eee|nkfanmﬂseqmﬁﬁdel ezeg , a spread of 30 netaphase

chr om,)g genom C in solution or bound to a

solid ﬁ‘gg’f)laf‘ BRUINGES a”‘? orckgtidheaguensk'oes wadhgrsinsdfer to an
Rh@or(ubf&oﬁ&ﬂ St BMudlEoRRULHY fg&'rrﬁ %%kp?m%%) %lretpf 8H8 E BRA or RNA

g Nort hern Bl ot anal ysi
6 Wmtl%o%\syggmpquaorsg;p p@pqh)mw stitrge-| dﬂdﬂubl&sirﬂndﬁ@,ﬂiﬁh eepresent the

$41SPBEL t r i
nB&OF t lrgﬁergg St(Zflzmtal ?lss, urué&g%eﬁmg t?‘% r?eac 5 ct‘%ﬁr’]ﬁ‘ﬁ ?‘36}?1'& CB‘dem&

é f5aneE Arcoding, "t BNA ercedings "RNmI sdqaéxﬁle I&ncddhfg 'tzﬁnﬂn"RNA

eI fers he renoyal of
lCJ AR geger t8'the cgrgcaerﬁ);l"séqflxx%c&]o dg%bgnuc tidesed I‘ﬁ)@fllé’:ll?ptldes along a

strandiof Idmxmlbbmtcm acad biyripantiticedid. Mk @kder bPthese

Lt her.. nucl ej. 0 aci d sequences,
Hﬁ‘la? ﬁgéng‘%}eé’ﬁ%\?é’a PP Py Jemuwalthe geriof amirerecids along the
p@lmpamdd (ootedw pMnﬁltr@mi;,lat@ﬂﬂorﬁrtl% RN L aBle HRAC)
E ?or bl %ImIES% free, and nost prefer abel y 90% Asequeme thus
ro

M Ot BAREIEME t h whi ch they are natur aI I y
assoc'nea Rfn "Fk" re@ef @B Sacldacid 0% &
ucI eotide". is therecf or%maés) bfs)ﬁg‘n?rl al I Seﬁuernc? t}baa
g § YFGUENAES nesesgaidprthe pradhetiansyfrm poty@aptit"or precursor

| (e q:i’r&nhﬂlrl) henhIENGEdpBddBIEel dbodef- ‘Y2 full length coding sequence or by

any portion of the coding sequence so long as the desired activity or functional properties
(e.g-, enzymatic activity, ligand binding, signél transduction, etc.) of the full-length or

fragment are retained. The term also encompasses the coding region of a structural gene
12
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10 chronosones) of an organismor a host cell. The

term "nucl eoti de sequence of interest” refers to any

nucl eoti de sequence (e.g., RNA or DNA), the

mani pul ati on of which nay be deened desirable for any

reason (e.g., treat disease, confer i mpr oved

qu%asi inclusss sequencys lopatecbaracoht tothti quding rsmn éon hath thes' ardt 3' ends for a
Jﬂaan UF:Lb%QI i gt?oxsrﬁg}é%g%ﬁtg%ﬂseﬂs Strxc%elgz}t fhe o%ene ?%?sggrfds tolgxe length of

ofthq;fuﬂdgttgﬂlr allRl\g’en'Elsi s(eeuegls:¢s th&ped ll‘oeﬂedgi':‘ REthe c8&hg edgidhand which are

G PR RS Ml SRR G s ot
S dopagd Geer deiinstheattoofthé cafinpdgioaand wﬂﬂﬂl at;rprﬂslfeﬁicﬁi the mRNA are
oau e ter Se(Q e, (0] aden atl on
D a0 i R e e, Fian OO bt cDNA and

etgenomic TOHE o€k geRCi A SRAHERER or 13de of‘éj%in%@&iltgﬁs the coding region
uence" as used herein refer to an

ol“ﬁ@%‘l‘ﬂﬁ%"l Wi PefecastingTsRyARGe temraddentroasichrf injggreingsregions" or
pOfn‘idr%ﬁxgtsIE&Je%Qés ﬁfﬂqn§ Se s cﬁ%en@whgﬁ B fis@bed into nuclear
nthetlc ori gin which may e singl-e-
B%Pﬁnﬂ@ﬁns@hﬂ0¢%@négehﬂrrhbnms@n@%HEEMamtusehﬁmnsam
?Tgénzdgﬁij gp‘gﬁgie%ﬁl]lgeﬁ&h ﬂb’\xl'lkgl%alto%r %ear}gﬁ%ngg qu EronstRefore are absent
efitidd FTWQSC”"CTFENM (;te&l‘iér) U@nsnpbdﬂhegnRNArfdnctIENﬂdunng translation to

order or_ sequen
deog## ﬂ% (E}EF\ g 03%% S FIINOESITa LT 0% F%ngf’@ﬁ‘&e a 25
St r an dAoﬁsedélevew, It}ha(IBltttCVeﬁdoger@Gt, gere? rdférd @ 4igdn@itkat &G0 naturally

I ri bonuc| eoti des or
r P'beserﬁ‘u& L ‘&‘égma‘BtOéF | RES sphst g daiodyehimorohast rganism o cell

al ong Ahesed m@ﬂeyﬂﬂﬁttérﬂﬁ"\(e%ﬂ‘tr@fe@to Qﬁﬁg&ctlé aiRskAt 86nk a6 @Blasmid,
tﬁ? MRNA. The DNA or RNA sequence t codes for
485 LROFRPSYR aa%wéechrqfﬂ%scm HirusqWFen, aef wiigh tso‘aaable of replication

NerBredsootdiedwtie tHa progeNeorffo)] EDALNtS %’d"\%ﬁ‘ﬁﬁ cﬁlﬂﬂnség gene sequences

conpri ses codln% sequences necessary f
p}i’eéﬁEFé‘t‘iegh Biusgt EGﬂf‘}ip@%tﬂi‘eﬁ glopng mﬂé@mrsssron vebiclys, as well as viral
pvRidgasul i n). The pol ypeptide can be encoded by a ful
| engt h codi ng sequence or by any portion of the
codi ngAsesgd berew, the téron @essexphside’sicfeedioahd protdsy ofdonverting

f ti
| $EAEHS PR aREPRREIAR o sl i RERTER W ATRIA A, o snrva)
ftleugh émgﬁtﬁr?ilsn" bf t:gg e (i.ay eiatied @R}}kﬁtﬁhc éEthSn bfﬁﬂmﬁhﬁ%lzymerase),
S codl n | ONn ructura ene
AR e Mg Belen dn b SR P 4 ang et st e outy Rgne

r@tg»re@nomnarkimtrbgdlhed & manyttages RNHSplodss A" USlkHl BR6H" &f"actlvanon
nore on e%ther end such that the gene

?CFS tgé%”gimf‘ & fereeesigbnPigfuctioR &f geneiexprerrarprAdyRiei e, RNA or
Tﬁretesﬂ owdigl IECHSWhJ?@gula%ifoﬁ" blo'ciéﬁr&Qm'é rédirs Emgl‘ﬂg%ﬂ%a{ o%g}eg&

and whi ch present on the mRNA are réferre
gpProdyctipn o}ﬁcg\&s g@m%tlomﬁ@tg@qh@m@v@lheﬁ maqpaeéulahon or

| fat-Rgu1dtiorPdre QRW&QIE@ aﬁ‘tl@;t I\ikh Gnd Q onrse‘qgs%@ct?vegy 3

whi ch are present on are
unt r arfsd %\"F%H”@é‘qth’ém nqﬁﬂmc ead molegeheﬁcc&imtga hilals A@squence

. %E&'Hxﬁ%ﬁﬁ%ncodmg," "RNA sequence encoding," and "RNA encoding" refer to the

order or sequence of deoxyribonucleotides or ribonucleotides along a strand of
deoxyribonucleic acid or ribonucleic acid. The order of these deoxyribonucleotides or

ribonucleotides determines the order of amino acids along the polypeptide (protein) chain
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genom c forns of a gene. A genomc formor clone of a
gene contains the coding region interrupted W th
non- coding sequences termed "introns" or "intervening
regions" or "intervening sequences."” Introns are
segnents of a gene which are transcribed into nucl ear
1Qar3Mbed(fEHRRIMR NAL ITRRDNRYr RNALsBYURnEAEHE RIAEY fbr the amino acid
eIenEnts such as enhancers. Introns are renoved or
"EQHeEéd out” fromthe nuclear or primary transcript;
| Nt rong,d tgﬁﬁsefhg%glo%%_earﬁigégﬂg t lde'an{yh YhBB A MY EAatBA nucleic acids
(nRNA) transcri pt ?unct|ons duri ng
t fedans foza Jegreetod corsplementyrity hd here anaee ibe @aroe! omfeegydf. e apariid identity)
8} e BonBEF e BRnYBRRILAR). Ap4IBRY oREEhPyaltEauence is one
ntdauat adabtypaﬂi&llpnﬂsbatm dompdetélp somplegantary veqrencefrdm hpbridizing to a
Aot bl R AR R PP BRI T ibeicaty
giesiedlbgouel enfnihhibBisa b f Bﬂarﬁhzﬁh&&ﬁlﬂ the conffIags, complementary sequence
trag poson cosm d, chrono Vi rus, .virion
iR B €80 TEQHESE o FEBTPE YT B RSP et o Northern
t16t, BS1RRAT hybeiaizh@dn SRRERMS uAdid cOMUitdAs 6RRBW SaNShe) A
gene se uences between cells. Thus, the termi ncludes
c‘iuSﬁPW Iy hamelaspusssenesnce errebedé e. asoligenyclepsidg whigh ipgapable of
W%‘h@fzﬁ‘rg t@‘%n&ﬁ&%h@@ﬁ@:’l&hdé Slf‘%mteﬁe'émwlg%}ﬁpe@e(ﬁlf &RBinAMit the binding
refers to the procCess converting genetic
i (m?@ﬂw&wb@qhzr@mbd’é@cqmplaelgéln@omw RNAREeEtog. targetRigyence under
r& VA t: t]
geﬁlé\-tlelﬁ. aK w\‘%lfrgr%gwg‘#lzs 1%{&%9 Igag/ H&t%ﬁ%&{l&r&n st%‘gén@? are such
pbitynearsperefic binding if p:en'mpredi lewrstrengenyi cogdijensasquiterthan the binding of

t s| ati gn",. of NA., . Gene. 25
SRl U e BB bt iV ERSoR g sbsence of
pronespsaific bioping @yl bettésoad by(Ihe iRQH b $&doh® Rirget Mﬂfoﬁﬂﬁck& @ven a partial
on that increases_t ducti on_of

|
R BLF O BB e 6 e a0 ey WeaRrae of
"rid@V¥ edi BGbindink @ prebe willafdh BHEHIR to £iRfs8¢ohd hon Lo pleAleh@R) target.

- that decrease production. | ecules (e.qg.,

t r anscISiYSed BFreindbs (6ra ) steipgenc s iz used yiblefasence fo the conditions of
Lt@mb&gtu}eaidnﬁﬁsn%ﬁgthdgl‘ﬁﬂhé &gééln@é 3 YR tEn utnﬂpsxft‘:ﬁlak A%&mlc solvents,

activators" and repressors respect
ader Waekenyeleie h@dbﬁbrrﬂszatlnumares:@daetp@l Wbtlh blglhemngency conditions,

e ReH 420 base Bﬁlp‘n% a@?@&ﬁ?on]gg&gl%ﬁ cleic ?-\E'é A% have a high

"RNA sequenc I Ng, encodi ng er to
tfrrguensy @€ cowplementannnee sdqudsm(y'lfhubmud:hem()fd%aldror "low"

h%gﬁ éJ es alo r.and g &onuc

SRS S0 bhaE BB B 05y ARG B 4Rl that are

@om;aall pdivack eotthafes uemcyrdf bompleine@ttaryd;eqsuodectsef 03uaRy lsf)eWhile the
i d th tid t

Y N NG T

saaﬂ:u;érmr txh&tﬁurﬁ ME@h E@fng&xﬁ? caMbifiéhsagd dhplsp@uence. The

terms 0 and.'percent identity" when used in

r el at | Q} ﬁg,%\é[:%?@ ghqna Swhen used in refereénce to nucleic acid hybndization

comprise conditions equivalent to binding or hybridization at 42 °C (e.g., overnight) in a

solution consisting of 5X SSPE (43.8 g/l NaCl, 6.9 g/l NaH,PO, H,0 and 1.85 g/l EDTA,

PH adjusted to 7.4 with NaOH), 0.5% SDS, 5X Denhardt's reagent {SOX Denhardt's

contains per 500 ml, 5 g Ficoll (Type 400, Pharamcia), 5 g BSA (Fraction V; Sigma)], 100

t8/ml denatured salmon sperm DNA and.50% (V/V) of formamide. The hybridized DNA
14



10

15

20

25

30

refers to a degree of conplenmentarity. There may be
partial honology (i.e., partial identity) 5 or

conpl ete honol ogy (i.e., conplete identity). A

partially conplenentary sequence is one that at |east
partially inhibits a conpletely conplenentary sequence

f ﬁ@mphymelthhwaged twice inkaolgedn euaqirRing 28X ISSPE EOURIBIES at room

" B a BT bR SBBs! 57 RS 4 ART 61icon P of bout 500
hynhelesti zati l@ﬂgtﬁfis Jnﬁ‘tﬁoﬁ@”@h@&r?kﬂo%h ggﬁ%ﬁ OI?ISQ%?B‘I?cﬁzatlon

to the target sequence may be exam ne usi n
hy BT EPaditiPrsfduahairinesoun (R rPCfﬁaSmEﬂteh@mPrcra_toremf@mc hybridization

SQhd/bi REHYERE | L gtdr (Pcﬂmﬁgﬁjde iffhel yFﬁaxﬁHr&%&u& rl;ldeltct §.ons

of Iom1str|ngency A substantia
S eq uenchdedpmpitingsngy coaditionsy vdieh gsmluc Ircﬂ’aten@beo \nha:lelh atig

not h ucl.eotide o
i e%u;% coxﬁ(gg’e C%n&l cg}‘uvalﬁ tpﬁ dlﬂf’tog?‘ P—:“Jd?%‘&i“ﬁb"f’ °Cina
( lsoletan ¢dne|sthnyg3<sfi5d<[ seam @113)8 "PINZICOR) N8l oA |a9@9'8§ g/l EDTA,
uence, éké uence under conditions of
E’ ﬁ 550 7 %rw@‘ (bS%%yS?“E Rethapdsp sragens rli%%f)enlmdt s
st:ammgemysoahﬂ SEERol PTidRabo, 1Er:ARES! 4 L skl (?Pa!cﬂgn £ Sigma)] 100
n}%ﬁ‘ Iom15tr|ngency condi ti ons’ require t é

ayped PR sweTe RS a@%SQyﬁéVéﬁdommlb@ f‘allcs?pﬂdlyfwa(shmg ina
( !;ol@uon 8 e@ing\d@x SSHEN B0 1Y ay &g-n ge%%ﬂa?&e %uowed by 2X SSPE,

non- speci i nding may be teste
s%é ? alretC whenchprbbedfabenteio auq:iawttcﬁea[n leﬁgﬂj] imnpﬁéﬁyed

! than ghout 30% i dentit
R e R o R R A A S

nioybrididatiordatze mn@hetuﬁ@cm@sn@%méwwsa&mﬁéf 8tg/] NaH,PO,
" I'n

the term "stringenc i s used
ngés'é‘ﬁiggj s@%ﬁj& eErdiusted i 7. gpvitht )r Atllr 8DSi PADenhardt's reagent

SEOX Rarded\&bnkdn ¢ I raction
Ty 8 53 40 M o8 v

ﬁ'a’?);la’tqoo&@“éﬁ@a%ré%nb@pwcnmﬂw Zimld@ﬁ"/@é’t/f\t’)r@emmyxde followed

o ol B R P SRR PR pfebebe abou

fs,og@ygl.qqt;degﬁn tcogth Ilseemqﬂb)aady hbmcﬁemﬁ@qm&q@@ws WelShat humerous
25 . stringency are often

r egﬁ eleh Y2 R BT b e bloyed® onieriserbv GRmEGte SongiRens: fctors such
casglmﬂlesgﬂs anmﬂdtuml’(BNAng |b§s%'dobhp@é1ﬂ&§)%?theﬁ§olf%d nature of the

| ement ary sequences is usua
VREPHERR A QaR poeotir FPetbn Sbitpe arireaiilized, eic) and he

Wbhéenrratitgh dfake Stk bDERE Y ofBBRknts @3S thd e a&f ‘?’fo aﬁgéngg of

gnbodl medi um t o hi gh stringéncy ‘con
c*%“g%ﬁ”%&érl?%@‘é‘ﬁgve@@ml)tarwmdmé andthe dhybmdization
rsefuﬂbﬁf ﬁﬁ? bk Qafeiftb @b er A€ b@hdﬁl}/c}?& 'oglo%\aéthrg% F%Q% r*%!%ﬁon 1ffcrcnt

condi ti ons equi valent to binding or
450 bubeqyivaleny ko Hiegheye listedzonditbug i on” consi sti ng of 5X

SSPE A . H2O. nd 1.85
EDTA Vﬁ%ﬁ&g%ﬁ husrlélggnce fsil%\nelftﬁﬁ (%‘l_"clel%a% /s%ces%% term
Détrhﬁﬁirlmllyshqwgdms ef@toRen habe thas catiybaiiizs (Pefit BARe complement

[ T Q, Phara
Cy a2 ARt GRS URE ot o PO Bhitunf edowasugrncy s
%WWWVan& g'ﬂ@%r(aylbkb)duoé mﬁmpm,d%pcc_fé%&hﬂ)éw gtk by
R redittial splicing of the primary RNA transcript. cDNAs that are splice variants of the

same gene will contain regions of sequence identity or complete homology (representing the
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sanples are then washed twice in a solution conprising

2 X SSPE, 0. 1% SDS at room .tenperature followed by

0. 1 X SSPE, 1.0% SDS at 42 ' C when a probe of about

500 nucleotides in length is enployed. The art knows
conditions that pronote hybridization under

coagtntd afitbe @meleixgin osﬂidﬂxdsrg@"nbg/sa(r& egon om Beth QENABQ atd¥@gions of

tur of the bridi zation and/ or WSt
RITRENS R Bt o7 e TSRy BIa B BATrhoBPL L Rbfif SONA 1
evkerdin cDN%ﬂbmlﬁst ¢XoRYBN Gﬁte@d)n WekbdRO e WD eDNlA@Q:Gnﬂaﬁ regions of
reference to nucl ﬁ Eﬂ}c' d bridj zatl on _co

CERUNET e ey vafld YB“%‘F‘h ARyl dasy s framz & $8iEe gane or
%m(ﬁs loft thi2 geﬁ@édﬂduﬂﬂg Eﬁg&icg folfd 64 b&%cﬁ% {38 sﬁ{cle variants are
% NaH2 PO4 0 and 1.85 g/ g

d ‘ffa@(f‘eﬂ’ E%"“P“X hamelesarsappuche mobsms, to sachMa He present invention

rie agaHidda0 thelegn df

icoll (Type 4oonmﬁ'>hahre§en}3:’fg 3)8 AR AR i bmwee@f"gmp]ete]y
°§Wé9gPU&%ueng$ i sefen ambwdmcwal hybridiggemrtaleblplacawith 5084tantially

H¥Ho1dgR Ay % foll owed by washing in a solution

conpri SI ng 1 )é SSPE, 1.0 % SDS at room tenperature

f ol | oviedistr/he2oin SBPerm Oproléit GDBtcadst 42fetsCo wipedicia epdodb@by a nucleic

%ldq)@ L ..800 nucl eotides in length is enployed. "Low

strlngency condi tions" conprise conditions equival ent

t o bi Adiusgl lereid Zhdwehh idatizat (o@ W]@ttyﬁ’e? wh@h bﬁzdan ?eq!:rl’é_'rgde%g a protein,
NaH2P

consi stin S SPE g/ |

I_é(grs 108 .roiﬁq%ngocfep% bbf”ﬁ%]f)%%‘fsé’é‘dﬁ’ﬁ apida swlqahthm@q)o acid

BequbfiociDThe frdtelie Waﬂésd%s&séoel%ﬂﬁﬂtthe {eﬁnggﬁaﬂh%%mﬁasses proteins
cont a%gﬁh er, 500 m, 5 Ficoll (Type 400, Pharantia),

gnco@c %’rﬁ?lggqqs&qnes\pawgg eﬁtg)cpnsemgvgpqﬁ nQeNSENYRE\E amino acid

S@stHtioSPBATA
o vae by o sl SOk 1 bro i TR0 s el s Bfflug ncoded
5y hamologoyggenesshayingsming acabwbstltmorsomt nask dedreaded (d g, null
hﬁm{ohs) #gotgm&ylggm 1ln[_]T g%g g¥ot9n’ﬁmcﬁe art knows wel |

r ent eondi t

that nu ous equiva g may be enpl oyed
t o cohs ieoe "leperssNpitegebloy as and ktelrﬂmﬁzferé &Cﬂhe BSalPHCEHr DN Aby

n ature 03| tian)
@l%ctl‘cﬂagxo r??ig 281;2\ dgnny {Jors% % PNﬁdectloP%ﬁ, 5\& SI*? eF&NA‘S of size
fdleped by rcramsfermfetsaefracnomaicmmlfwm the glemtyoha Z@fport&ueh as
ntration t. he and ot her

%%C%Elgoﬁf %9?( %)%an mep]]féanﬁr SE fzegpM isghegrprolaed with a labeled

61®gmﬂbmnieLcotdE)ﬁr6l&IbrSlNA picBe tP@YRONA §8ied EMHBE%C&ES' to the ribo
copsn d%r ed and the hybridization solution may be

¥ o generate conditions of |ow stringency
hybri i Z@th@ﬁlrﬂlﬂ'feft@ﬁr?‘rgath %\hrp%fem beﬁLQIcXle @&tthgt% ustepgdisease
above |jsted conditions. sed feren ?
gf‘“ﬁ é‘F & fschfRSansrn ) i adebtd “gélbmc GlC]ltdﬂebltt eremot hmlted to,
/iBEeS bhadtkdiAhicaddO e e that
\c/:Ian hybr | (ljl zé:yl ?J&. HH% F%l&soa'%h&%%ﬁs err%dtpp glcdﬁg"{”ﬁ%ns
si ngl 25 Yeef Apged themeuoagmrrd is eqadem cferitnday speoisl bt fypa st
Rhcrd [ e ove.
e i NG oL BB 8% TP Fen pertipe watipgaos.
By sdpdgsanst angll pasqsmccnrmxsnfs wseusqsrr hemhychRNﬁnt"lﬁargsq% ugdd. in reference

. &%Iﬁ&y&t%rgﬁ{lﬁnss&ch %seth\é?nroll% 3 yeasts pncludmg dimorphic fungi.

As used herein, the term "virus" refers to minute infectious agents, which with
certain exceptions, are not observable by light microscopy, lack independent metabolism,

and are able to replicate only within a living host cell. The individual particles (i.e., virions)
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same gene will contain regions of sequence identity or

conpl ete honol ogy (representing the 15 presence of the

same exon or portion of the sane exon on both cDNAs)

and regions of conplete non-identity (for exanple,
representing the presence of exon "A" on cDNA 1
vdaemiomnadm%\aad e protesn e r Cd3t; sbims tvivdly alsBROGUSIEId bentaining
two cDNAs contajn reglons of sequence |d§£}|t t he
VIPFRETERSE HThRYEFY oIty enePmapastes B st P WISt e AR,

gRRg:, Bkd ahRAifubQns of the gene containing sequences
found on both cDNAs; the two splice variants are

t her eflde eerme Beacterie’ and "Yadiesivol gglute alopreieyptiy opgasisEsatagluding
ttE?os‘é RiPhl G the %Hrtﬁesﬁﬁg PERLL BB, 1Ss B%tn Ld {f‘n‘atttﬁ?term

the situatio |zat|on t akes p ace on
@GGWS dbmmr@ctrgdm}smsmnnd@g:bméemqaremmelsdmg Myropkasma,

g‘ﬁ%ﬁ%‘% Poﬂy%o:rm’ieg ma/éo,gssteau eﬁ gglsgc %W&gns of bc'{lctena are included

tverhen this delﬁaxttoenmluangﬁoeunbanﬂlu spireﬂm 'sphabglags, tpootaplasts, etc.
ot ein . encoded .by a nucleic . aci r est
R el & T a7 P Ao s T A v or gram
poeitvd. M'Grah elkgdive” ind "grapf fis@ivay refér@d hiningPaReat @kthshe
encoded bg/ 1g)félrtl ally honE%ogous nucl ei ¢ acids so that
B &

{HAMNAHBE BOCEPS Wé‘é“(ﬁ‘d%ﬁé W ’r‘i‘éh‘fﬁr&t Ernesw Binpgyld apg Martin,

USiechobted O dlobib1Bgy, 8T 1., RINIGHRY St. i%@%nﬁ@ﬁﬁ%;[l@%@})e"@x%m positive
15 encoded by honologous genes haV|ng

OaFeRT \PaY bapketia mthichapemepimeny\ye amdn@tl@@:rgm stain, causing the
SHRRRICEIW th QPSeat AL AR t@ﬁmfe%ﬂértthé Ridost oggréxhn% ;atwe bacteria"

proteln functlon as we as protelns e
Koot stdube gemes dyawiseiginal Gramagain, it brststaingt ibgrtke ¢ouaterstain.

%U§%§,¢g%§§§§&c(ﬁag Pl  mutations) protein

functl on I ncr ease protein function. The term
"r eveﬁsese{ddrctdmerﬂnt tbi'm)t'é‘ntrgsn bisdidg perntan'hrefeef ©psottims Wheh bind to a

ekt e uinfiRy Riedhs AR rior Phed o, o

mnoglﬂidhﬁweﬁbhhyng papgéel, rﬂcfnot:ﬂaﬁalr ﬁa@&m@ BiagREhEN and humanized

1 i.d t
ﬁFﬁ’ °8b°éf’f %%5‘%6‘:% Pi(g‘hi% f&%ﬁ%@r@ eApresSiR i, Ygrious
PP edires IBRWNAK BlRQE M fdRd Forl (ROSLESLLBh bERsITAIBN U RATds dBor the

prope.or RNA probe to detect DNA species conplenmentary
PEPYIREPT G Ba“b%yowoa%wt aimalgsan BeHnmerieadhy injsetiqnewith the

PRt dRREFEspohBhEIothadddipd 9[9{0 2lnc ARG bk n@ttlm?x St@%ab%us mice, rats,

di sease state (e.g., iInfection, cancer, in
l5bRep, goa%fthobbhprefeﬁeﬁ awboditent, tae@eptite is wmtt@ttdtt@an 1n1rnun0gemc

Vhirids h&faitSeoi A HERAE Berudh WNA 0

Hﬁj ngrgzﬁﬁan pa?r1 asitic orF anﬂglémn %%) el Jﬁﬁ]e hmpet hemocyanin
1{%& Yerarions ghvagisiard ssed genicrte@ertbé lemnmrmﬂ@rgal &pmnse,siepcndmg on
W%psf r |sm ?‘L t limted to
bact e |p§mg§ar C % B?}tg]fmlte@ ggﬁg 0"3?83 WBF%}?@C) mineral
ang SpdTaslﬂmnmuro thgdvok glepsurfAce ad:ﬁedsd’melrame@ sudhls 1§s8ledithin, pluronic

nr r en
poFyog polyic’mé'lnséegephdes giﬁ Smglsnogs keyhole hmpet hemocyanins, dinitrophenol,
and potentially useful human adjuvants such as BCG (Bacille Calmette-Guerin) and
Corynebacterium parvum. _
For preparation of monoclonal antibodies, any technique that provides for the

production of antibody molecules by continuous cell lines in culture may be used (See e.g.,

Harlow and Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory Press,
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to eukaryotic organisns such as the nolds and yeasts,

i ncl udi ng di norphic fungi. As used herein, the term

"virus" refers to mnute infectious agents, which with
certain exceptions, are not observable by Iight

m croscopy, |ack independent netabolism and are able

t d:qiteﬁbmr(gaﬁﬂbmnW)V\ﬁrhévemnomdlej bt BG HdOEnite@td, the THBridoma technique

i ndi vi e Vi rjons) onsi st of
nue! ‘é“lacy g%ve {\by&a( E\eé?‘&e}?‘}"gﬁél(* lﬂ? %‘ég‘{h Stedriiatyer $39rP5-497
al[$97 shiawewell b the 6 oG teetiniuBGhe ﬁiﬁﬁmmla@u h)Tmﬂoh%rtéehmque (Seee.g.,

A B AR RO 3G 42 GoHesdine ESSehyorHeme chlave to produce

bnaﬁnhﬁl Fﬂoﬁocl@rmj antReles (GMQE dl. efn%or‘i&lcﬁla] Aﬁ’t'ilﬁ)lfl?e@ 3593 Chncer Therapy
qanlsns i ncl udi n ose within all of the T ’

MR IKF%&&OWP?B@%FW@ﬁBe It is int ended t hat the
t erm ﬁ@@&ﬁﬂ??@th@l idve[ i, ?e%ﬁrgn@[ys %@P&?cpf& g%rp%jdutcf)or? Sf single chain

bacteria includi ng Mycopl

Aértihoding €S, 4.866, éb& dmrwerscoqam@tc&?bz keétrbm]e)lcan/kieladﬁp'xédir&) produce
of L ARt Wi t his definition

i ncl u Sﬁ{ ‘f’:o}@{;“u anlng(gdc% %%851538 Bcr)]c 8531 CE%HQP’SBT aidpginvention
pholizsp Fmgtékmqetscknowﬁ\l i8 thel ancbiutie donstrudtion dffFas ek RERoANBraries

DEARLY L SRS AR W RS ST ACRL NS B A

tmosd:czimrraﬂ ﬁga @agnﬁ@rmummheﬁﬂaespe@r@np st ai ni ng process

whi ch known in the art, (See e.g., Finegold
and M@‘Qﬁy (ragmepis thaf %0%%% Eﬁle%@gﬂmlmbxmnv re@ipn) of the

M}Sibydﬁtnoleb@ld lcgn bdP&endBreli by (bR tekhnic ﬁa%pg&}n IleV guch fragments

bactg h are bacteria which retaln e prinmary
uBEYds PutEpenatligied teijthe Flehl2srasmentidat et Ak peduces HySpepmn digestion

agRaahtisifykndbdige; iR EQW@Ag‘?ncHﬂqﬁeﬁ ek g@nglrapeﬁ(ri?ggcd%% SR Yisulfide

negat ive bacteria" do ot retain th
U Elges ‘hfat“rféattﬁafmameai, and that alafregrsetlm thextabYe E@ieerated by treating an

qg fegat jve bacteria appear
H%%ﬁgggﬂc w1lp1_2>91§'azm ?rLc?y%ede?c?nn% 3gent gen bi ndi ng

pr ot ei(enes erfcedisg tutigen birelinyprovaing barbbaigolhied By nsBewk fkhdwn in the

| ud b
R e T G
ol teahinopuas knowonia clhma(le.g G B ik uhoaskh ) B €S & '@éﬂz?meqmw

thb i.es,. Fab fragnents
Wérrgn%rgan%aﬁay FaBN XY SOURBRags Sy lgprp@goradmm:tgggssays gel

pilfﬁmmh,preaplkm@mnbrﬁ ifBuRdtfARToR sl J: Qﬁu 1'i1ﬂ1?unoassays (using

chlonal ant i bodi es.
6Pg%‘3@tﬁ°gcﬂ rirphiefyotoRelabediy @rmenplah IWiGSI%n Béats, lpeecipitation
I8k BhsZ le@tYnahBh %E}qugg ﬁﬁlagglnﬁnatgﬁ%éagf h(r::r%:ﬁ[% dnoatrtllgn agays

to the desired epitope’i ut n
4o feraplemprtdixation §Sayssmelp1,0ﬂg@aw§nceeismys |pfotain A assays, and

phﬁﬁﬁsaagnﬁﬂaggggggk etg?gmpeptlde is conjugated to an

i mrunogeni ¢ 25 carri er g., diphtheria toxoid,
bovi néssisedirareintherienm (* BSHtiooy fok eglrhmhﬁer{nlgrf@lﬁtgossypol compound to

a Qus . adjuvants are use
e Mhact o Bl OHE 1 i ER s aatiRag A kit iahe

ﬁl@stmegp@ﬁgoegmonmnmdtengem thﬂ@ﬁeréﬂpﬁ’@s&n@d ot BEL-£8h1\Sprotein in a
le?gpllls%ee P er'rrlx’] gl(s) elfeerg te mstmctqgr{s

the kit (o treat cancers characterized as being resistant to at least one conventional

af or using the compositions contained in

anticancer therapy (e.g., chemotherapy). In some embodiments, the instructions further

comprise a statement of the recommended or usual dosages of the compositions contained
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gel s such as al um num hydroxi de, surface active

subst ances such as.lysolecithin, pluronic polyols,

pol yani ons, peptides, oil enul sions, keyhole, 11 npet
henocyani ns, dinitrophenol, 30 and potentially useful

human adj uvants such as BCG (Bacille Cal nette-CGuerin)

anyi thl@él’p%/]ﬁéﬁa‘@ta@t’ folrh @& §aflrer sd@o rAqdlt&malnafolrmmt:dmf concerning labeling

e, t hat provi des
kARl ol o AR £ U s S B B bresent are
cedvailqbilpatghé hatmcttt»mb@agagftbewssm( See e. g , Harlow

and La ti.Db dles A, L Cold

Spr i ngnlﬁfa épn tf B%m%?u&dy %‘r%? "yfg‘gr@&f“ (F“@B’r PW“P%FPB%%‘ drug, and

N\f)lc iKe) etsae carnigd wselé ro thadt oraireveRDd dikdade, tl%ﬂ Qrckﬁé@? O disorder of bodily
ri doma tec originall devel oped b

PR BT el Sa ot Larpel s s Oé%i@m@a%gme level of
H&Z&}r}uly BEOL¥IBY in 22811}, heest Jdn‘%ggn&s%%h%t *Wtennal

[
Bﬁﬁ% brldona techniq Koz or
?’Rﬂuu FoRgpndsy - 4 gest 9.@383]“)‘(1 C‘ﬁﬁlﬁ ‘iCFﬁEmEBWIMWMhIBIdpmc by using the

t %Gﬂaé}hﬂ%@]eﬂfédPBMkﬁﬁscn@ i kvgrﬁ?éra %U@acon epound refersto a

(Cole e nocl ona t|bo I es a
Tﬁlée,r%p‘gytlc compainfRthat hasdeen shown (pg tHGuanjrd 886313 or pnor experience

AGEar 1 Nt echn s desefibed fo
t ﬁxgmparqgﬂlglgliré? (;J:;T]'lhg Phr@%ﬁﬁgfo be ffCCtl\CI ﬁ?ﬁ%ﬁgafnéegx U)rgventlon In preferred

4 cobedinEgts, fest edmpoundst gre mtoembebygemf &h pmeala@ya Prdf@red

f I h bod
ACPRREMh, AU REr ulatar Rt b imivee prspes ol

i 0 uti hsxnesl dnen ttectenh Qe pKﬂyW%fdr@totah? eﬁt‘it%' ﬁﬁ@é’ge& nmesellmg,
use et

Cc rUCt n rresgl on braries
ARl 2 s FE S b (o rponnd santmenihid fndo-

ad;ry nmm wfth@ bis9Pol@bmpHBHICE}
the ge3|red ?E?bf??%ltmp Antlbg%ﬁh?Fggﬁgﬁggﬂgﬁ&én%mgpﬂw

Ot HIPACSPIRB Of Hiedto)rgdeminpiolans: bi ndi ng regi on) of the
ant I bodly usdal e, ehddih brﬁocﬂﬁﬂﬁ“@%c??to@ﬂ %crt]n%gn}) of a

techni ques. For exanple, such fragnen Phefe l%ﬂ{eg’
apys COmpRYnd Yot a(ffectt(hg ¢ priotripR driretgmti at adplettof Cl&l’l:ehﬁar function,

p{@ﬁa&edbg di. ge n ant i body ecul e-
e e e N kg

the disuffide b6dges of an E(ab )2 fragnment, and the

R ﬂﬁﬁ# y treating an

aﬁ?ﬂ)%}gg %’ftgf Cﬁ?p}hgﬂg%ﬁgﬁﬁg)’?edum ng agent.

CGenes @W@D}Ebl YR st ocdirit dbgb]ﬁ'bﬂfh@hé]ﬁ: &)ﬁﬁ)obﬁ‘d denvcd from crude

| 20 art.
Iﬁ‘n R A A e Wndobitla F spormoh o4 mmalscsomiresgptive have
ol ed tha shfe ¢ E i a
e Wrg } "a’é SR R S R BRI Ryl has
i i I Pﬂ%n‘{’ IQ‘Q £p5d in: *%‘ﬁﬁﬁmf@rhasia#ﬁmrb@amsw}asable response rate in
'mwfadtﬂfﬁeﬁddr%r@g%ﬁé’ﬁaneﬂﬁ|wnhd1'e&fd“é§ glﬂ}n% ecipitin

reactiqgns, immunodiffusion assays,
i mrun é’éwm(’ﬂ'éﬁ”ﬁ@“ peagidesirdievo dast dh,at @nzglgUBsy(pbl compounds

r@@i]ﬁ’éaﬁﬂp%ﬂﬁblk @%r%o»\ttf?rbuﬁﬁml sane cv\% Elments gossypol compounds

precipitation
achieve even greater inhibition of tumor growth when used in combination (co-

administration) with one or more conventional anticancer agents (e.g., docetaxel).
Accordingly, in preferred embodiments, gossypol compounds, and metabolites,
enantiomers, and derivatives thereof, are administered to patients suffering from diseases

characterized by overexpression of Bel-2 and/or Bcl-Xy (e.g., cancer). Gossypol induces
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25 reactions, agglutination assays (e.g., ge

aggl utination assays, hemagglutination assays, etc.),

conpl emrent fixation assays, immunofl uorescence assays,
protein A assays, and ininunoel ectrophoresis assays,

etc.) etc. As used herein, the term"instructions for
agpphisstie bqu s expyessing high lepEn Bl 2tadd/0ABEIYYL £t gossypol has

B4R an B KER oR oyt bR S8 et b

condit G®§§$p0-1 Chakotreihhib Rek Mpérhﬁto@tfﬁbﬁﬁxm a5 be Bd@fms@ercd orally

Bcl-? % P gge nin a or tissue. The te

al"4B fey 831%6 G POMEJEterIGRYS P'@fc 509Wﬁd1°méercf8ﬁtdtygp¥lpfar?smay result
CREMPrélesked Bossly P&l a@hﬁm&@aﬂ%ﬁ eAkcHARES $ s@xﬂ@@ﬁ\%ﬁﬁleﬁ@ Ghe present
as being resistant to at | east one conventi onal

aWﬂheM'comﬁ@f]gW f("éhe@ coméﬁ@ﬁb‘t Pfea@@msterqdrpf@gwgsmm supplements
eezstfﬁgm@s@ug% trd 481 LSS Jusl,ag her conprise a

st at enment the rec orusual dosages of the
conpos@Q$Im%h@ﬁmtasm§@d@s&BmmmmhmnmmhpaMbmmpuﬁsuamk1h®ngv

f%g@{f&@%d‘a PRI to't d;!)r%eg{]mventlron rmetgéo&ﬁl(%}%ggerln % gossypol’s

l nstru on requl
t mlcmbmf%tsalmﬂe o@rkpownt Tbesresdnt ke vpryaBabssgp6l is a potent inhibitor

I E TR M NN I, e

etotintilyitiopbitheas®apoptaic, acilvitiOof Bild and Bch®, hidk@e shth;@«ﬁuent induction
be used to t%ﬁat or prevent a disease, il

Sc?fncaRﬂ%tggs InGANCer & c;épreéqqng)lag]p ieyelspgﬁelrg gxﬁnlyd)(rotems Thus the

Oﬂrb@hWnS@m@hgﬁfwdeB @oxﬂBd/ss‘ﬂ'l gk di ﬁ@lho% fo? ?alréeltlih?téulgéfﬁg Hiracterized as
of a sa evel of Bel rotel ns

i QY CEEXPREFYINg a %’s}gfaéb%@ﬁ@s conpri se both known and
pot entrh &e Jh'ﬂﬁ‘sﬁlalpigfdtté Gate %g?%ggﬁﬁs Slﬁ)Vgne]%tN 5 E‘E}Q}r’ﬂ%ngﬁg In some

be deternm ned to be the
sErhodimants, g tRotRAted thet gnsespehcommem prowde #ffitlenosingle agent

tt%fn%@%'n@eté‘spaﬁg rs. %gtte‘éer% ?n\%ntlc}r%o%xh eerréﬁ %ﬁ{p#&e’s that gossypo!

compound th een S
toompbends repuesent neaxgiess¢sarfaeticant dr agdm thhsdpeafit0ly dn@gonize the anti-

%Q@Q&% e&e%tso"%Bec ? %F\fﬁe}él n such treatment or

I on enbodi nents, "test
conpouBel<'is &feefoﬁtrtluhgm&ﬁsér 2@ FithBy of BloRRak ot chﬂfd'eé’ both anti-

preferred 'test conpounds” ar
Bher S0 Bieoi e T, Bmuabslsip Op(RI-b A B2 ¥V AnBcl-w, Bel,
lB?E-(X ane Bel-f and the 11key 4Rd’ p?@hﬁdﬂ)tcﬂﬁrrﬁMecuﬁ&f(ggsB‘éQ FYRYBid, and Bad,

it ed in selling 5 war ehousi ng,

Wﬁy‘&ﬁ?gﬁ& bek sgpg 'énauhwgwaﬂ Brote-aneogane leeatedamgisemesome 18. The
(Béml eom dsetkcbPbre® & 2 RURIRLSH RIEMinY B R leglge%‘?%p?hs trhanslocatxon is

compound for treating conditions charac?erlz
Glrerfensiia seme R-estl lymehdgeds- In ¢aatioys Bredlieitegportitm qfsmzbmosome 18

heh&inng %QScltffoErﬁs dmgllsél)@sta rec%?gcgft?a tal)%c%txg)g é)\fal ! h? p?%;o& of

a Conpoun oun
tCBrqMSADE &4 omltmetnarthk) aralrbodl)sb@&y chding IEhictel 4; Lﬂ)afanslocatlon places

tHQgctl-Z%nc clg% ljor?}?e!t llijeqw gl’iabrgg%ng Sepéancg (;I[h(:ﬁéodluf:%g tLe bcl-2 gene, Bel-2

gr owt proliferationm,
protem is an integral membrane protein found in the membranes of the endoplasmic

reticulum (ER), nuclear envelope, and the outer membrane of mitochondra. It is
contemplated that Bel-2, and Bel-X, function as crucial antagonists of apoptosis.
Although an understanding of the mechanism is not necessary to practice the present

invention and the present invention is not so limited, it is contemplated that anti-apoptotic
20
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GENERAL DESCRI PTI ON OF THE | NVENTI ON Gossypol is a
naturally occurring doubl e bi phenolic conpound derived
fromcrude cotton seed oil (Gossti piumsp.). Human
trials of gossypol as a nmale contraceptive have 25
denonstrated the safety of Ion%%ternr dninéstratron of

trbrewsc‘;‘to;ﬂfﬁ@nmagl X CGHPBIEHOIPORRS!S FisTeatt imeps Vi vve?rio apoptotic
aLes aled ﬁ%&%&%&ﬁaﬂm B3E Bax] I (HoWS, BIRAEEK (amse, BIk, Bnip3,

response rate In eavi | retreat ed poaqy - pl‘O éﬁ’? 1-2
PBhipBhtand Wit Adsuinmekanti- agaropt@nr BETTPRIS (fgrrrelgt@ﬂtpr hsPe

d |
SFaﬁH'yfﬁ%ztgﬁ%hYb mﬁlggé %u{%ﬁ%?tqgﬁggdggfﬁylﬂ? ﬁlﬁfg{‘m?;ﬁgfnon -DIVA,

eBbiod] Ba'E, BeigarlyRaiy. conpounds 30 achi eve even

greates inhibiti.on of tu I, YEE0d i tainin
conbi n&t5PBf © 538"“5‘8?\%5 nPEpiF nlt %n?moqtp oarrrkeS or more s

C SRVt ds @4bpdts RRTHHHAGE Tt a@emts: (ndergtopd that wherg die)specification refers

Accordingly, in preferred odi ment in. .
C&T%‘é@lnfég“hcéﬁbpf b Fﬁ%rggggq%%lé%ge Srf’rrr‘s:‘}oggls’{%)éggrla -containing

ggo'té{r?st IMES, it fRhEQhbodahentd e ;j’fréﬁhtﬁheﬁﬂmbm ppatdeeptspositions and
fering fromdj seases .characteri

om@ﬂ@;&pfog; sheiregilagon pé plodoZigieyditeRs ed(tg){rée abeg%nt ex?ressmn of

1- UGS S 13tARORLRSIS, IMsoaRARE e@Bbdifents, the present
S%%%‘@."‘hg hi gh %‘]en\%els of1 Bcl -2 and/ or Bcl - XL,, but

gmquﬂ prbmges mfrlmd and £pPpesitiens feEIcresning ?%F“FWF@WB?‘?C‘S that
Xm|§ ea(n 25 S X rpg?:ﬁ&‘@j’ e §$&ﬁﬂt &‘ﬂ?e%M@r%f BY3 dokEAWAntaining

ogehesi s that may be adm ni stered
orpr:ﬁtérys vvlth few side effects. Some researchers have

sh hoye hat , .h ] r
oo B R A LR AU Wy Fofean o

SQ8E, ﬁmy‘aem laiﬂdatrﬁa aridl%eapf @sem) oveedhodsBdrl andapBe i - dhash Bel-2
further. conprise, t adm ni st

 ADDREPELE oEE TS WS BRI e Bt R BB I particular,

C HYROWdEnd 62Dy Brekprbsasd hesng (b Udhreﬁhnaseaancaamrs C’ﬁhﬂ:@qpressron of
t herapeutic since the 1980s in i n(r‘#ﬁ a% LV QX is
mEER ds highly prrelated wath GIERESRTSCFRIOE >BHS‘“YFO ?fé?a“ f b
”%R%Qxémréél'éd Rf 400085 ¥PRIm A brdddt @REdrE 300 effp‘r@sm:tts camees, 80% of B-
not known. The present discovery that dg pol

paek imphomab 0% offcglorqeédl agengpajcippmasKpn oth éjpme%%f cancer. Bcl-
arﬁﬂt is Hﬁgﬁw fo"i]xﬁ& Lvtfdﬁcé%ftwg BR3M Rhcet. ST }Ql&prc@roﬂ SEAL-X s typically

Ition of the anti-apoptotic activity of
Bocbnaraaddwm pompragdosrmdsshm@q@eﬁvwrlnduct ion of

apopt 0 ever ﬂm%?g &/rrdeﬁgé #ﬁrc%%aﬁ%‘%l Sendabx /| gatehs Qhtribute to

Bcl - e ns. present I nvention
pr@mdﬂ qsﬁogmnpmshut alemmaﬁnmfﬂmahmgwﬁsmnw tor apepiopiy induced by

ect har acter ed. a ells (e.
fa#nivvmépéta.a ti-cancgr h?)ﬁgre CISI ]rﬁ}] e\{st ﬁr)r(tFarcgﬁrﬁlarjg}ﬂ:lQ pﬁgtlect% s (e.g.,
0 0&hd? @k!1d) &S mStpdekwoyet] (b)j(ltlﬂsl dp}bptlosls pahé wAjosty dfrsokdpamors are

iongfggggg g; Egrs{lﬁi a%cs%f]&%n%ﬁ;e gotrﬁ acEEl 6)2&31?58 )i{??slé 8{ mg ctrrrently available

f oéan@tcﬂ%&hérﬁ% = Bagdnds taF%@ﬁcdﬂﬁ&S BIMA infegeint oraeplfcatibtend indirectly

conte ates t oS
trrggg'papoptosrs in tumo?cells Cancers that express high levels of Bcl-2 and/or Bel- XL

are often resistant to chemotherapeutic agents or radiation therapy.
However, the expression patterns of Bel-2 and Bcel-X are different in some of the
cancers that overexpress Bcl-2 family proteins. Several reports suggest that expression of

either Bel-2 or Bel-X| proteins is sufficient for cancer cells to show Bcl-2 family mediated
21 ' ’
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conmpounds represent new cl asses of anticancer agents

that specifically antagonize the anti- 20 apoptotic
effects of Bcl-2 and Bcl-XL. Bel-2 is the founding

menber of a famly of proteins that includes both

anti- apoptotic nolecules (e.g., Bcl-2, Bel-XL, MI-1
AteBiEtande, to ahmlmBEﬁ)a;Dl dthadi Bedn-tiérapg3C (S, J. CBREccﬁ Pﬁﬂ%aaﬂbgw 41:501-

o (1, G Bt oGP Bl e IR0 i st

hwgg&nmhﬂtseme RERGEEHH s bRGBIAH sORCHRER BV Rk fn o-EIEQI 2% Bel-X,.
B& % %I"‘ % di scovered as a translocated locus in a
€814 PPRAIEM-ANCTRPS: 1464128442960k Agordinady sprasmbpdiments of

Sta8Brekent QJvEnttdhrﬂ?b\ﬂH@ﬁmlhﬁteﬁﬁEQﬁ'fe%%ut% fdunfof (gzl-l}%r more Bcl-2
portion of chronobsonme 18 containing the bef -
(HREPBEESe-g- Fratl| prisedrs) e patishisbatinpn cwcmmhamtepocct b)o n
4

gcfvaelrénkgxre?é_l'gﬁfégr% b Sﬁﬁgﬂr f gﬁg 6’5;%&@%“ (? %%regetnpéwsr&t}onfrovxde
felanigtenisga ﬂmraphewhxeawyt affvak or genéB@Oh_aalﬂtagbmst li€g., small

n protein .
B50045E) o BB B0 e A B S 1o
tfhehQ ndlbpdhasglts)pthc pet;?m MWBmC(n&i?c)wdéEla@h@:ﬁﬂeﬁrﬁg/ﬁib&ﬁlﬁnatﬁﬂ@f two or

rane. o m to

Cxﬂtﬁ'te %ﬁ”p$¥ nuly 'imﬁ%métél E g{:&l%_ to ¢ Bﬁlﬁ“ ]azﬁ/x%a cancer

G:hamctarhzearbya@ﬂwueﬁdxﬁre@florﬁ@me%rﬁlly prdidipy gfhcetﬂesent mvent10n further
un ers%gegdl ng of the pmechanjsmis not necessary t

6?%8‘?‘? PHRY ‘BP%%%?ROS“HOH%@H‘tWhodéﬁemPﬁ@ng)p@%@rnvore antagonists to

IBtV-@ ITirh lofeiklO(e.gSQ |
égé‘l - aplg)))gltJ ot |”392((e)gpr gtla llétfthﬁs&goéw-gd bsfofﬁ g&]efn%g?? lll)aésn gg’ﬁ% E‘g}é’ore

HORAd praficaycer agqts(g-ehdaxet ddtataxek et )t fin prefereeg @ptbodiinents, the

fdr%erg hri\%ﬂﬂ(lé%dﬁﬁméﬁﬁlt%%p%rﬁ&h%ﬁlﬁhg Egmgosg igys cgmpngmg pl)owdmg a

Adkisat Witk &l th%rmquneacbkymﬂgcm\@ arenbtes 0§ g¢Bypaledoatypdlone, and the Schiff’s

Bﬁétég gfr%%%‘]ygtgf ?Jdgg%t% It'oée a](lan aPYlo%\F:r/esl%%O %%a;ﬁlgncaﬂy acceptable salts
B@P@IWNPOUESBCI W Bcl -6, Bcl-8 and Bcl-y. In some

errbodk nto r aent Jn] 515 rovi des BH3
donai n- con aini ng reR e BReEipRaly %F’é} & of - 2aRd Bek Ko phowed

that Shibmlotbchies hndartsidapdotib 8india Potkd: kt%ll@cpﬁ'nQ'E‘HfﬁingE pocket),
amlies of proteins, an( ~

bt ‘él”B&‘iﬁa@t k?eL?lé?fﬁéaﬁ%l%wffa@ﬁa!‘%bmsgarrrh fhgws that Bak, Bad and
P o ORGSR Y

rovi des conp03|t|
‘é‘éb‘r ‘EF %gﬁo kefF 41 BefiZcand Redadi {n particylal epednteotat Bi2 high
ﬁd@ﬁﬁﬁ@mtru@mseo?%cpmﬁ W, %h%ﬁ@iéz %1, h],ggtg!ea!a@{ 5. -341[1996); and M.

roteins. Likew se, in sone ot

gl gt 2l InB okt Ghemm 478137886 2 TR 629 TAnlorecmdds borplas with a Bak

. t h d
P BRI 20BN e9 AR e TR MR bt SsifBreels Si-grs no9m
By baendstermenndt Bich? agd BplFXi sHaresa hl&ﬁ) dB@-lse &f b 188 in ¥air amino

ﬂﬁ@sé&h&ﬁlﬁ’ (BB gquHfar%r%t’ﬁ otn sxmllanty It gasr{)scer? ]:ienqgnstrated that when

canc
there ex1sts a sequence identity more than 30% between the target protein (Bcl-2) and the

~ template protein (Bcl-XL), current computational homology modeling methods, such as

MODELLER (A. Sali et al., Structure, Function, and Genetics, 23:318-326 [1995]) provide
an accurate 3D structure for the target protein. (See, A. Sali, Curr. Opin. Biotech., 6:437-

451 {1995]). Therefore, in preferred embodiments of the present invention, computational
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(e.g., rnyeloid | eukem a and breast cancer)

overexpress Bcl-2, and/Or BCl-XL. Both Bcl-2 and

BO - XL have been found to be overexpressed in hunan

breast cancers. In particular, Bel-2 is found to be
overexpressed in 60-80% of human breast cancers. The
exXprelegy appdsiing 1spsgd to mogeliheBip yirucsure of Beled (the tatget protein) based

eShbRBRxpELRRLA %D(s’ﬁﬁémﬁ?@?g@o{&;?%fﬁax%@H&@H)plaﬁeﬁéraéﬁy

Is 20 overexpressed in 40 east " cancers,

30- 60%5tHgh fepestien B MMR etrustur8oslpsis 6 gassipbl doypiixedravith Bel-X,
9Q20eat CR S B NS pici i
Qe LAy ARG S AR P TRt g s
ndgseditesting metioids waealedt thatBossypolpareissiantionodrs BedeefXhrei Sotent inhibitors

t v - g i . [ d :
A rafots SHAhSEpllioe® BRTBRER Bstel Prminingter of
t Bat-2Bcl -2 and Bcl - XL not only contribute to 25

cancer . progr.essi o but. al so . onf er

cancer TP Py ReEok: ® UeeBshs “ﬁé‘ﬂb‘l—:@%}g/ Bel-Xy represents 2 novel
C @nd Bt @b tradtly i forc B 8MirchRs RBis@ce dfisBhe bA¥ES S0 Qemotherapy or
intracel lular Bel-2 protect cells (e.g., cancer
cé?dlr‘aéﬁonftl?eé‘i‘ﬂybei ng destroyed by the apoptosis. The

majority of solid tunors are protected by at | east

one of the anti-aﬁggto tic Bcl-2 proteins. Mst of the

c DETARED BESORIBIFEON QIR THE BHWRNTHaNapeut i ¢ agent s -
target tge i i repnl:| jon, . and .
e I p—
Camelbmelechlss adagonstof Bichh fAngiygirstevd. Bopareudandhd present invention

Bglovi Lbstant to chenotherapeutic .
T N L T —
pHetantiapopgbticBiTec@ ofiBdl-BEid Bdl-Xarmodink Egeeially inttab&k B&IsGhat

t C r hat over expr Bcl-2 famly profeins.
Do GE B HORl BR3P o BTk B bptaisions sn
Baleth2d0af tBEredtnt prvedtidhRte deScrvel i wbfe. dei] ih Me FORNERE sections: 1.

cgll,s to.sho -2 famly nediated 21 resistance to
cﬁ'é‘%’egr?é?\aﬁyov}‘ﬁ?%éaﬂ Beh-€r T REnMstge-bassshapprapeicfor diseqyery of small
Piaresite hitghors FBBOhnd BEBx[:189¢ . i 'H £2hi insin
Cel | Biochem . 6 23-32 [19 ’é[).&%aﬁé%?rﬁagﬁg rCZts?efglng’(ff]pme‘“s n
sTRYERE<EY lipgsat V-Lnseynehinbibits easicprceligeovethlaad prolifawitionhV. Proposed
f nedRaANAI SPEBEHS 20MViRE VIBCA Giidi Tk e ;

et al l _Ca)r%cef?ﬁ_Reas.l_,l%g?Géci%gggf?%%wM%c%c%}rl I g Y,
sHPRE AL EPRINtPNGYitEConMentional eeticantanagertts; ML Mhenapelsic Agents

I St Ll . ' m one or re. .
SRSk SRSy TR U P lE R Bl
hedninigtrationanetes, achdosangtcensidezatidng. over expr essi on of
Bcl-2. Simlarly, other enbodinents of the present
i nvention provide admnistering a therapeutic anount

of oneBiodingorcaviBe bf Bdl-2oaida®N;st s (e.g., snall

nol ecu lgh? éo ’[J)ac{?i entds hz%vi ngcﬁ cancer characterized

by overexpFesd It e Lt e mechanism g nof peqegsephigrpractice the present
einbartiionand the prd3entPEREESH is nBVRNIhiA, RIS Hlated that the anti-

adm nI.Stﬁ_rl ngqﬁa%conm nation of two or nore Bcl-2

FAAPTOYC AHEUHVF drang BehXe Proksing is pirilited, atlpast o pert, to their ability to

Pehdr 6dTine B/ W B p-BPORE BeCH ALARLREhBEIs Y %ﬁ?k Bax and Bad. The
over expression of Bcl-2 fam |y “protelns. '? e present
i PERTEHNH stryftures of Bel-2 and Bel-X, showed that BH1 (Bel-2 homology domain 1),

BH2 and BH3 domains of Bcl-2 and Bel-XL form a hydrophobic binding pocket (the BH3

binding pocket) into which Bak or Bad BH3 domain binds. (See e.g., S.W. Muchmore et al.,
23
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contenpl ates providi ng conpositions and net hods
conprising one or nore antagonists to Bcl-2 famly
protein(s) (e.g., an anti-apoptotic Bcl-2 famly
protein) and one or nore 15 additional anticancer

a entsﬁée. ., taxol, docetaxel, etc.). referre
cRBm A8 R 35 3¢ 295k M mtomgehe . i ahmpri BB 788657852 (19971, .
am;t&@ﬂ&%rl S@Erﬂ@dﬁsafg@ QQWLEh@KWCﬂmF lztsdln??otem Sci., 9:2528-

providing a subject” with a tferapéuticall ective
a%}ﬁr{ﬁﬁo fa!gioéwﬂ’@tros g@ésE/rpollﬂmle Acah@ct. HéAS@&Bﬁf2 3017 [2001]).

SRR A0 RNy B AL ARG (e 5. o
cb’mpﬂwﬂdeatum) 36&3%1&1333!‘[19914]08 meomwemj (ransBmhaV 9(3315])0 1997];

StLr f Bcl XL ,sho

S MRS aEurr g AR ASP Lt nPHe). bt Bt e igeation

t h@ht&hﬁaﬂss thalt ﬁgalpﬁclléﬁllés,t}&atﬂahhﬁto Itige BMDBInE@QEn& € Bﬂ-@l dnd/or Bel-X
ant i totic. affects. Further research shows that

BAK, cagif o RocKisht %‘aﬁ}gOﬂ.lrﬂa?%oru%fr%ﬁl % PHaREe- K@it pro-
bigt@idtig neRBRr0f th1BEl- @;Lrbféﬂﬁfainw (Jfg(l Ed”B%ktefﬂd Bak 3¢k )isfch that the
t he. BH3 pockets in Bcl-2 and Bel - articul ar,
eXPefRoRiatc A¥nctien af Bel- 22%\6*(%@@! mpmt@pm@ andeopipsis is induced in
I[?&lll’s Blith(BR1 WanMéF ﬁgpf( o@ére:&l-esrlomaﬁx%r en?@éne%%ﬁng’rﬂ} the present

1996]; and Aritom
2mzer2m88>eo\2¢®921a [l 1@deeple 2atagomistativt bind ¢otrp bizdingi nohkea(s) (e.g., BH3)

%CI B!ﬁ\%‘c‘:}?g‘c}ég hg’%t‘ﬂ%%g %gga‘tltpo]?glbﬁe% ! drgscg nventlon ?uxlher

d@p@ﬂm orechr nBet addlitéond] Bticander sgeats ée.q, hkghddﬂ:egkaearﬂfthe like)

r%gfmkxgg)[ed 0 8&5 4 bt amSI n%hlegfscp %a?l tggcuﬁ)cééwnbltors (e.g., gossypol

d@urmwstldsabéﬂclt-haidlodiﬁm-xﬁ() It iihef i@kl stBred &REBERNERS, gossypol
entity qe than 30% bet ween the target Proteln

(@81*"’23 NSt B ICAmBInAY R Wit at et O%La}‘ icangeryagpt that induces

cpopiatiat i onal honol ogy nodel i ng net hods, such as

MODELL.ER QA Sali et al., Structure, Function, and

Genet | 4§ Presgntdn endopcqniemmates thaigmaiienolagylsiabibitatsef Bpl-2 and Bel-

X1 NS e @1 Qv

Ole n. Bi otech. h%e; @Jegg%ggéﬁrg%rg f&mﬁ% e|p (%Txe”?%th%on%ﬂ{ &mh a

[ﬂ”@fe@ﬁ‘? @dﬁ@ﬁﬁé@l%ﬁﬂ@bmeﬂ el mp@@mcmdmg,rhult pot, limited to, better oral

CR | deling.is used to nodel

thgﬁﬂ?ﬂﬂgtﬁﬂﬁ%h@%@ 2é?he target protein) based

upon the experi msnt al 3D structural coordinates of

|
Ei?r uctura “lmana gémf'phr P°§s %Yerg(?g‘ﬂln Bg’l%t” HE@’I'E%P%_NSBCI'Z

reveal@dtm{hgossypol aI SO b| nds to BCl-XL via the BH3
bi ndi al structure- 5 based testing

ROC Enpi ri
et o PRGN B P BEEPEH it ehrar 1 G ereening
tmahmogyab édegnafyesniall btedild thﬁgoqfststd?an@aﬁdpt&M1Qtfhﬁlly proteins,
affect 8‘{?{1%%,‘ @nd to a | esser. extent,
AHEH 2 ﬁ 12315 Bpndarge 3D ghemigal dptghases. fﬁhw BpRrPash uses
tdognpanition A RBEKIRE nethbHNGLBQMR AP0t Bkl at gr{lalﬁg’g r?%molecule inhibitors that

represents a novel and prom sing strat
et hnipe itrs 1n Bsitaseimeeicins (esprdHE anBdr2sand Bcl-X,). In one

| CIREyBRIH: A -3Q protein was treated using the united-atom approximation in the

docking studies. Only polar hydrogens were added to the protein, and Kollman united-atom
partial charges were assigned. All water molecules were removed. Atomic solvation

parameters and fragmental volumes were assigned to the protein atoms using the AutoDock
24
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10 radi ation therapy. DETAI LED DESCRI PTI ON CF THE

| NVENTI ON The present invention relates to naturally
occurring and chemcally synthesized small nol ecul es
antagoni sts of Bcl-2 fam|ly proteins. Ln particular,

the present invention 15 provides goss

pol
d@ﬂlrwétddS@éS%ﬁnéuw&o%&éebcwng MprE b ey pXIC%WWiQP?l\Q@miSW,
G@dl%gbqg@pf]@t)g of the anti-apoptotic effects of Bcl-

roteins especially in cancer cells that
over exp a@é}@r Bubodmientnihie Dtorranf Rog2gvas nRleleg thedd OBIELLER
c 0
Pty B b OUREE A B AR, RS IR0 Blenf R 2318926
f[d)995c}vundg\.§eh,t¢lﬂn$)p1rﬂ. BiotBitndi: 487 -45d t{19450)y Tk sBpien éﬂlllgdment

BCl - XL; 11. ure-b d di scove

STy LS Plofiant P e HRORARE BB, NP AU 3k 1 and

Ghneedt 1ﬁl’t}heZ}&inthdS\ngﬁocB@hg h tﬁamekc}ht ﬁ'fv_crlﬁi’(mt Sims tlhanak BIl-IB peptide
ancer. C

ﬁ%‘%ﬁ%b%ﬁécb?aﬁ ?@r%w%gef@y ff%wafﬁ) 'sal (ff §m{gpcer Res,

%@SISIWQBO’HQDOO’]F hod J. Ilean‘éCcIr Vi Brgc. ®fatl0 RS &Y BEH. U'SEA Mo 2431129
xenoghaft mce alone and in conbination with

theoRaitruatirg it nn agyamiexs Witythe BakHeii 2 panide evas modeled based
@glemh% exPRUHMNRE SNk st‘?&‘t&gmﬁblsk e&&%x%ﬁ R,iGAS8YPES peRfdd. (s

Phar maceuti cal fornul ati ons adm ni stration

Adighess of alndcigonsi A LOrRSSAEIN). ks modeled BDrRamMREpX structure was
g?ﬁl#ex gé%egg gféh xgolgd?ﬁjar lé%an%ﬂrs @éﬁgsﬁgﬂsgﬁa E#%gg&?%/g@phﬁgg the

anisSmis not - neces
$ITeARNM pragvean(B. BnB@nlds ¢tmd, hiCGesenChemy éA87-Gh7 [@Sabtandsa V.R.

ek o URRSATRP bB T PR AR

- IGpastiew nf haProgrdm, it Tae En@blolpbdly of ﬁomb\ﬁhtﬁﬂﬂdCl‘mﬂﬂsﬁtﬁ 1: 771 277

5. o B 2 S Eudfie BBl PR RR kb e e

Béfinedlsiradierend Btivain BHpldxBaelir e BaRBHOMEp (@ BIdBpided in BE2. Fig. 2
and BH3 dommi ns of Bcl -2 and Bcl - XL forma h dro hobi ¢

SR hEPRradRRIESepiRHen Hibe pyel] Be-einkwrg | m.Cﬁfﬂ@ thegiak BH3

9Eptﬁ%d PRt £ GRmb it DAR dSnfirtel @hr@t@% bno&eWcaM‘bglcﬁtassays
23 Nature, 381:335-341 Aritom

aI . s cpmppred thyapdom Q:r@nmzssamzrr% gefl 1Dgip}abag searching is very

MerehfR!an&Tov@bost. §Qﬁ1@98§nen;3§algggg%g@on&tég%é]agg%g?nd%lyg 000 small

Petros et al., Proteln Sci
Argmnq:z@mpggnqgtthamwe;e iPerdidied had 1solagd dbm Berbal na8#gines was built and

35556 s AL OBy et M

(e &De Kgntz, XOvmpbt. Yhemet8: t12,1838(169¢)). BixOtop 236 3édpounds that have
(e gpest DRCK i oot s et Bk i BIREE neis Of the
aholeculdsiicijlly sElddted, 3 EBnRURGEREre aMRBlei fYn cSRMERMPEAIres and

t hat snal uIeSt at bind to the BH3 binding site
Wf%e?talﬁeéf?n?m%er;;@l“% inding a8sa¥sipl e of bl ocki ng t he

het er Fugthdreéstia @bt BB pbienti hor-pehl e @fmaBel o1 fhieWhiiBitb B Y as carried
%gg-g an established sensitive and quantitative in vitro fluorescence polarization (FP) based
binding assay. (See, I.]. Enyedy er al., J. Med. Chem., 44: 313-4324 [2001]). The 9
candidate compounds were screened using this methodology for their ability to compete
with the Bak BH3 peptide in binding to Bcl-2. From the 9 compounds, three compounds

were found to display ICsq values better than 25 (M; The ICso value of the natural Bak BH3
25
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apoptotic nmenbers of the Bcl-2 protein famly (e.qg.

Bad, Bak, and Bax etc.) such that the 10

anti-apoptotic function of Bcl-2 and/or Bcl-XL is
antagonized and apoptosis is induced in cells with
Bcl -2 and/ or Bcl-XL overexpression. In preferred

e PBBlifleasfaund tp be B 3glvbintthe Fbiading essapy. dusich o6thsseethtee small

Rk fediles 1&%‘199@Q5§sﬁgw¥\ Ii‘dal%logl {P\g B‘n(am&/ %BQEQ q{uﬂﬁak }BH3 PSpiide.

pocket (s) (e.qg.,
oﬁqsmglewmfoéuﬂ twém/csa bintiiag pffeste ot 10 M/ eRdl@nnflebiB&E with the Bak
p%g%tﬁges one or nore additional anticancer agents
.g., taxol, docetaxel, and the Iike) 15 adm ni stered
I n conBincaBcbK, wid BeltZhiavel kit l203B dtreditiked, it 0AsGeMbB& that some of the

[ nh ounds) of. Bcl -2 and/or

BEP C%Lat‘%rﬁ §5‘§P‘iq 0?5%93‘?’%?&&? PRI e b diesly sadditional screening

geﬁ's:ymére diredDAt gk o i g PEEhiM] Bbe ?@F;:{ld'c @m@iﬁ m&%@te' aAthgonists of
i nduces

a e e ant|cancer agen
WBSE%(bg? 1gg ﬁ’?h: Obﬁfeéjsté‘i‘ﬂmgr ?‘Fé@h‘i‘qsﬁfpeé @he¥enpl at es t hat
smal | AnhQGHIRI-2ARE BeL RS §ot9fhaﬁe'c{nh2a 8 tlc.BﬁJncﬁlcgr% m'esgaayoeproteins

sever al advantages over ot her CO ﬁg aval
prb\te& ﬁﬁergﬁt‘:é@l@%ﬁlm;@ttgmgm hysnangapdesse fagthermore, although Bcl-2 and Bel-

r 1 g sit L1
O%ﬁ_ Qﬁ:{gc’t:‘&%'l%?nl él@essfn lﬁr%f'l?ﬁ’l% fe s it n&g%}% g)beqsq f yrrég%egt k Syds

s@lﬁ%ﬂvmewhaémbllc emm srcaiksmoletule mSttniucstdﬂBe} ba&edxaﬁpgb’oadﬁrmmg

ul e.i.nhi bit rs of
P S R L R L ST
sﬁaith@tgbraeummeay stl fustusean b ghibie)h @Eeha@Yily, Qome relative

e ant agoni st s of anti-apoptotic
SR FAkp S S o SRR o B PR Lo potRr icnding t Bloka. In
I]alrgcexlﬁ,Dt Maefﬁuﬁalhadgdsa)%isaﬁnod-EFHté PORAQRGBItISTBc]-2, displayed a
rr%)ut ati.onal . docki ng nethods to | dentify potenti al

ta%l’vétarh"@”fﬁ)tlo&?u Withrangd Ceooradnetof At 199 (Bignd). tF@g 3 shows direct

ggll‘il@lztfc‘)g r?g t}{égﬁr}dlﬁ% t;JE@eénqgaQ%H%%tnﬁE 0% }_(Sglgg Bck%Hg be)lggfslxpol as

wagestie@ By €8 bassdriindingeassayi tﬁ@nanﬁmlmmdmkrmpmmas AnTO& value of
Qpﬂg g@ll es. Only polar hydrogens were added to
t he prote| n,” and Kol | man united-atom partial charges

were as sheg:mesdnt B basvdbBEFX NBih@6 g b &8y R s HSIRBYREY that Bak peptide
At om soI vaéla%g\ébt'ﬁr aneters and fragmental volunes .

Ty & G 2ol D8P BekKn AbusnEosagiohés 2 pReenAinhitpiese ifor Bel-
341_ Hi‘hhg ] Motemilar(tosﬁﬁt ol’oﬂ}'&komdggﬁéfe Ak 18 %%g é@odfgag [ b8tent

Conput at i onal try,
[”1}9918‘]r)f°f B#l-2anot her enbodi nent, the 3D structure of
Bel - 2 was nodel ed the MODELLER honml ogy nodel i ng
net hod. (A Sali et al., Structure, Function, and
&het |Cd@ra<z®=lm@n3>26cl Ef‘c{rﬁmﬁﬁf]pro&mk ﬁcaﬁ@drlcellﬁﬂéi

SIO: gnrr’[glr??&grgjt?'glerﬁgaé the, n%ectug]aé %’%51%#5 gs&ail%eﬁe)lgg\&%@ﬁxbxtors of Bel-2
Bof Bzl- -¥ndh@Siprotkion sf Bl:leﬁlfadﬁ@' préveins Gas dha?dterized in various breast
cancer cell lines, and other cancer cell lines, from the National Cancer Institute’s anti-cancer
drug screening program. The results from 5 representative cancer cell lines (i.e., the MDA-
MB-231, T-47D, and MDA-43S, breast cancer cell lines, the HL-60 leukemia cell line, and
the HT-29 colon cancer cell line) and 1 normal fibroblast (WI-38) cell lines are shown in

Fig. 4. The HL-60 leukemia cell line had the highest level of Bcl-2 expression, while the
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was used in the honol ogy nodeling in the present

i nvention. Since the Bak BH3 peptide binds to both

Bcl -2 and Bcl-Xi, with good affinities (See, J.L. Wang

et al., Cancer Res. 60: 1498- 1502 [ 2000]; and J.L.

Wang et al Proc. Natl. Acad. Sci. USA, 97: 7124- 7129
MPRGBP) =nd MDADIE 35 breast satser b lings ko SR5HHsH agmifidhplevels of

tHhe) Bglfeaﬁ'?ﬁn&?pélf Gees WA%@B@‘%@@&@@ aé’@@l'ﬂai J@)ﬁ-’on cancer cell line
%gﬁerl mental NWVR structure of Bcl-XL ¢onpl exed wit

th
2B goped dery hisd levels @&%X@gprmsmn Jde@ganal fibroblast cell line
%}Yé‘_{x,e%%wsfﬁfé] &f]i?cga]a%g B-EE% nodel ed 3D conpl ex structure
er refined thro

furt rough nol ecul ar dynam cs ( MD)
si nul &b¢ Brl-2 famelypf poiteinsvetseas ad:siiersg:fmrcgrar@hmm dsatbgThmbalance

gBrgzeE,n thgé)po% Egﬁ{le‘cylgis (eegcolgﬁ 2 %W tét r§§l]eéules

A CBIdOB axg Bk lahé BRApdyR tag ﬁmﬁ@t’(dnf)fd)ldl\ilntabo;aﬁsm CF/c& ItME EEAScmf the

%m@%%@a&@i}f Igit;allpggtp%gg C(ng aggngﬁggt}fgc%gger cell lines
“ shestan, T-19981D At I—ILh@O Mﬁdt H@%RMM fareefitroehd cell line WI-
The refined structure of Bcl npl ex wi.th the

B& RV eEHsofsrrmied; Eigepi Mled thqqcei&uhge%testﬁql gneludingthg famzpl
HbRIDO: Jeﬂnfn@wm@tem@ss@]ﬁ H 1061088 R! dnd Bedst &f tBE EdASEIUER tines also
in conmplex with t gB 20 peptide. Potenti al

erNESsi gy levedy of Pca&snfnhprﬁeﬂsxgmﬁewg Maritigehiaheeiprepan levels of Bid
thJEQc%éi@L g)@ ngI‘EEQrH% ethﬁ 51?‘5‘98{&15&&%& {38ed showed
Struct Ur e-base ase se ing I's

bighdeeisvd barhlcbnh@pppiom andAprO-lapcaﬁetd:l B]@ﬂsfamdalprcaanabade the normal
?xglr&glstnc&gq&nﬁg@rl %gi t e eve ﬁg il %“6‘?%‘?@ Eut hi n%h levels of pro-
hﬁpbaic B‘uédlfmnﬂﬁﬁrom Hna;m dntl Bandd used in the current
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bIBEILBYrbKinS KIhAE BEts49%16HIPY HIHSeWes £3 VG prafie HY 918T and
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DiAPRsRES e sdisgslevatuef BadrXly ersteim gThuss, athenggbe Shinan breast
BAReRERECS Bl (12! G - Rrs. B8 BiLi-A %ms43%aé'r'5%9 ﬁ@ 578T,

usi ng an ‘est abl 1 shed sensitive ’and duantitafive

W G-, 4nd DrI68RRResispot) draf 2lat ¢ediﬂ1n(:ﬂﬁi)veiha§heldvclmfmﬁh¢rgor both, Bel-
2?@9 %% &SF%&)J{ S‘ T@%@%t %Eaul;] lcal’l 1éeschgeg rgﬁﬁg%%vcls 04f Bcl-2 or Bel-

e erprsibn s¥ang of they medtshaiodragly hfmsrteztth:éhard lawiHci-2ynd w Bel-X;.

(é? npet e with the Bak BH3 peptide in binding to Bcl-2.
Brivtfe o conmpounds, three conpounds were found to

di splay 1C50 val ues better than 25 |.M The | C50 val ue

Y{,thﬁnatugLBak BH3 25 Etlde vvasfoundto be 0.3

M i FOfsROPp ﬁﬁ"ﬁ&iaﬁ?jrégléﬁv‘é“ 23dprofifefafitde t hree
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erP ide RARAL Zénﬁfcna?'r?@- a}”*ftﬁs fyreeefntmtyemwbcoetempiat%ﬁﬁaatasma“

 GReleanibidt (58S g8Bkpol) that binds to the BH3 binding domain in Bel-2 or in Bel-

XL blocks the anti-apoptotic functions of these molecules which in turn induces apoptosis in
cancer cells with elevated Bel-2 and/or Bcl-XL expression. It is further contemplated that

small molecule inhibitors (e.g., gossypol) will also decrease viability and proliferation in
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peptide. 5 Since BCI-XL and Bcl-2 have simlar 3D
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potential Bcl-2 inhibitors would also bind to Bel -
Accordingly, additional screening efforts were
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to that of Bak dit |
o adey el ot b e PBR uEFaS o5 17 °°
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Ehcéast)ﬂancdrhelldaw ek ) FEY. 6§H$w¥gc;s§5§‘rc{l %dﬁ’d'egtaﬁblﬁésxm%uman MDA.-

;Rg 2gﬁ?er| zed in var| ous breas cer cel
EASC3RReE Felisdreptef Wi gossypal ot Hehoiat dsaietebte@asiagr Annexin-V
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aults fromb5 representatlve canc
RECTRPAS 2RI Inquesigrpef apaptosibDBy g%ypobusaiast de;mndaft At 10 and

QQ'O fM gd!@y%pol (a8 cddL7480 r{d%@eg?cgnce? cglls ’L??R??ﬁ wefly 9 85%‘5%‘? apoptosis.

colon cancer ce ne) and
(I\WAs?@)l oyefexpressabotaBel-2 halBelixXl. Fig. 4. The HL- 60

| eukegj ggé% t.he. hi Eg |l evel of, Bcl-2

expr es e bs ‘pg ?‘ﬂgnqé’é‘ 5 qi’%& the RiespEnKALigg sontemplates
@raéEQﬁSYMN@mmdcm dpopliosie i @heed calliomithiyeleveld b8Bcl- RV 6liSlow level
%E'Bcl 2. Indeed, gossypol induces dose-dependent apoptosis in human T-47D breast
cancer cells, which as shown above, have high levels of Bcl-X|_ but low levels of Bel-2.

Fig. 7 shows the dose dependent induction of apoptosis in human TD-47 cancer cells treated

| with gossypol for 24 hours as detected using Annexin-V flow cytometry.

These tests show that gossypol is a potent inhibitor of Bcl-X¢ and induces cancer

cells expressing high levels (e.g., overexpression as compared to a basal expression rate for
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Bcl -2. Breast cancer cell |ines NMDA-MB-231 and T-47D,
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very high levels of BCl-XL expression. The nornal
fibroblast cell line showed [ow |evel of Bcl-2 and
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ani ned 231, T-47D, NDA- 435, BT-54
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and | ow Bcl - XL expréssi
& 8R)el | growth and proliferation F uor escence

pol ar igat
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es._.a ancer cells wth el evated
éﬂFwaus sq%cf %s S 8;&21% éli,n@gg{’igwnatrqn qf§+}—%ﬁs§m enantiomer in humans
09&9 emak etaeel (t-)h@issﬁoﬁm ThePaTb 8 CHE @-)lﬁ%lé‘éykﬂblt &hstidrferGs potentially more
Y}% % qv\% $9 decr ease vi abi
p?)gf: g ¢- -ﬁosr::)ﬁ) enantlomer Therefore, in some embodlments the present
Invention contemplates that administration of (-)-gossypol enantiomer is potentially less

toxic than the racemic form of gossypol or (+)-gossypol enantiomer.
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While not limited to any particular mechanism, it is also contemplated that Bcl-2

mediated apoptosis involves caspase (e.g., caspase-3 and -9) activation once Cyt-c is

released from the mitochondria. Therefore, tests were conducted to determine the whether
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These tests show that gossypol is a potent inhibitor
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d’éﬁek‘é Thesresudistod this BrredsencaastewndeFig. 1B nESpale{£3H.1ga‘[Bjshows the
for

'qﬂgﬁt\éﬁ e th either. 5 or

1 o]ur e Iog %‘*0 h ﬁg\sl\gp?l Oétdoagztxelcalg\%esorrlg? élggthnrlarhuman
tun@smamwrx@m@gramMmmmmme nayd msoel EadH &ﬁ;eﬁxhexamrgasﬁ had 10
VXinhQal%OFxM f).%fsh% 1%/4? | ntbot h the MDA-231 and T47

Breast cancer oealte piELsuRfigg o 3Pesvpof Ferd 30 e kredailydnay dooetaxel
rabovierim B eub-@ﬂrﬁﬂ(ﬂose @Sm@k§ @)l Sgnificantly inhibited tumor growth in the
test animals, however, test animals that received a combination therapy of gossypol and
docetaxel showed even greater inhibition of tumor growth. Importantly, in the group, 3 out
of 10 mice (6 tumors) treated with a combination gossypol and docetaxel showed complete
tumor regression. Overall, there was more than 90% inhibition in tumor growth in the
combination therapy group as compared to the group control. Statistical analyses were
performed using the SAS (See, G. Verbeke and G. Molenberghs, Linear mixed models in
practice: An SAS-orientated approach, Springer-Verlag, vol. 126 [1997]) program the

results are provided in Table 2 shown below.
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25 the cytosol). Wiile not limted to any particul ar
mechanism it is also contenplated that Bcl-2
nedi at ed apoptosi s i nvol ves caspase (e.g., caspase-3
and -9) activation once Cyt-c is released fTomthe
m tochondria. Therefore, tests were conducted to

det enni ne the whet her 30 gos??‘b‘ﬁz activat es caspase- 3.
e anount of- ca?me-\s cieavy olysares bolg&gé\é;sr
reast cancer cells was neasure after 12 or hour s
oGotsyat ment wi thO@fossypol . Fijg. 12 shows that
caspase-3 was ¢l ebxe)d after treat ment with gossypol
into 17 and 21 l@ ragnents ijn a dose dependent

nBodeeikel Sim |l arj ge®ults were aobtained in T-47D human
br east cancer 5 @ Ls and HT-29 col on cancer |cells
treated with gos( 39% bot h off whi ch have hi gh | evels

Od0ssBedl +X1 exprigsgaopn and rel afglopgly Tow T evehsyjof
Bcl -2 after tregatnent with expression. In contrast,

Pesstarent of hurAiP0eR0¢n 5~ pro<t(%t9%9)cancer cell K&002)

nad\g% Fow Bct=2and Bet=XC Xpressiom,—w tir5,—10;
or 20 .M of gossypol for 24 hours had no effect on
caiepaé‘e 3 activation. Therefore, activation of
caspase-3 by gossypol is specific and correlative to
10 expression levels of Bcl-XL in cancer cells. VI.
Acfji Vihg r?‘%ﬂtg sigswyihal the E]ntMEMkeQﬁ:lwit? Bogd‘saﬁiol BACEcalaRdl &s statistically
an n_conbi nati.on wit vent anti cancer

o REERAHET attogt® 1 SEJE0r | BOhd e 4 G- Furhemmore, the
aa’mhbﬁta&%hvﬁtﬁ@fr tBP EathbifatRGF bodbRsol fabld BétRlaxeliBsigMidic MAa@Ebmpared
in a human breast cancer NMDA-M B-23 | (subcl one 2LMP)
Xefsgeare! (tafaeied) groups; dad mtbesrow@%@éfywt §9sepoh@rrocetaxel alone.
rRAETReYREr, Blead dRsindlcadalat fodMASI haE £ 8 ghidERS: §ntg§aﬁ<‘.’¥r 581v1ty alone,
8- 10 mMmin dianmeter. Each treatnent group
B sREe ORI Aghsy e o erh@fettern@ﬁlw%whefa%:dmms@e%d. mt:hrebmanon

o .

g»g’i'fr]n't {] IEHSntvgtEtg)'ﬂQl ﬁﬁgatﬁemg‘élﬁt e(%l? é\é‘ﬂ;ﬁrﬁdgtéé?gp q8e 3%%1 Asm%%%taxel)‘
adm n|Aétheuefdardmdle§standmgwﬁthdmﬁefchmm 1somaheo@mestp paacﬂ@e_ the present

: thre eks nd -
nﬂm? Qrbdzttgﬁgg!é %%étbdn 1S In?(t soétgnf o8 A Cé;gtemlp}aéer eth?tgHe synergistic
mﬁffeas bbmnve?i@ﬂ/mmdncdwhttmalmnoéf doum)mogzﬂ@m&’anbgt agétftsambgossypol
95% conf i den evel at da

ol S 0838 et oGS ot e ocampp dals ps. inhivition
Wif the (gosisy plibcl-X, ThegRsyoandqirgaiipaaicrdtebulebypdbéotaxel).

Si gn|f|c nt djifference in the anticancer activity

of
gossypbP! ’iehem menss. pgriR Pl hAehar wyrrigndiag abthe mg:@g@xsm is not

MR6eikdrs tSpragesithd fredenfiventidl ai@(ltég)réiéﬁtltﬁlvqu?&?ls%gt £Plimited, it is
gossypol successf ully inhibits tunor growth w thout

Sopisimelaatt thetghe nacrpisis pfiets easervapin soptergembijatioasnisopyentional
i eldnc@ngkniaBhd §& 'i c&%ﬁ%@%u@b &85 AR REnisms of action of the

Over expr €ssi on appears to protects cancer
B ICeMPP YIS 48 ptnbshltson Q‘fdhn:@dvll)byf Bdre b}dMIEBQSSMIand one or more

%Efttgﬁﬂ%ﬁftc%@%rgﬁﬂtgs (e.g., docetaxel). Sone

Inments o
For example, in one embodiment (-)-gossypol enantiomer co-administered with the

conventional anticancer therapeutic agent taxol provides a synergistic benefit. Fig. 14,
shows the synergistic effects of co-administration of (-)-gossypol enantiomer and taxol.
Bneﬂy, this experiment used a 100:1 ratio of (-)-gossypol and (+)-gossypol enantiomers to

taxol in a MCF-7 breast cancer cell line ((-)-gossypol ICs 8.71 pM; (+)-gossypol ICsg 22.88
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present invention, therefore, provide adm nistering an
ef fective dose(s) of gossypol (and 30 enantioners,
derivatives, and pharmaceutically acceptable salts
thereof) in conbination wth at |east one
conventional anticancer therapy (e.g.,

c;Mzrtmd’n er(apmiypel m;@mss DG (S} + (qog‘oesﬁzssﬂcso sy (01,

ra %)1 In preferred, enbodi nents,
g% GH& e i PR BFOéfbdeu FORGHISH ARINIERINdIeles Bigkthere is a very
nﬁbﬂ‘oﬁg @ﬁftv@fﬂdho&ﬁ'( yaRkdypaNGRtaton 8 RaI gsstWGeBr(gﬁéossypol and taxol.

., ..cancer) characterized by

'éi%’f’@é &eg%“dd*ﬂg HEosyppignt oy Brat diigrs 7(shoys BinBinig-of Ethyl
agwﬁfpgb&celoﬂ(l))goss%&hough an under st andi ng of the
mechani smi s not "necessary to practice the present 5
i nvention and the present "invention is not so |imted,
vy S I t m.ni strati St
owé go@%%%lm G rgggtﬁrfgﬁ‘tbn&%oﬁﬁfnagtm'gﬁ&v\ﬂ Rt FossyB8H°
conventt moleahngenif iticaapeetic igeﬁ!ﬂs @mi us€ @it the present invention. An

t suc is conte Iate
FREERLACLAREHL Gl BB Hp R R EATRaBERs gassociated
ofithBgdss ol enmpopngr iekeitabse fotugdin thBaksedt mpetdn. Bl - XL)
that are rez) gt an{f fo}& conventi onal anticancer
t her a§°81§ TRREMENG ! thy RIpseRl REHHORP TN 14§ S4B BEEringria Agnbject an

affditiveanmunt of g@EHyb@lf(ﬁﬁcﬁénaﬁﬂﬁﬂé@ deBv8lives, 408 Eﬁ%@%elmca-{@
pr es% Lftslag% %ntl on i s, however, not limted to

AP Woa@"%weﬁmq aiFanceragatyi (Agt opnshtional anticancer
ggéﬁ,ysl@@“\ a$; @Wﬁ@ﬁ)e@ﬁgdﬁﬁg ' g%fsﬁﬁlau&b Bl ?A?g)u‘:ﬂ'l Sod5H t‘i’les}e

nor is the invention [imted to an
gugadimeatsohe pehjedt hag d1%ﬂgeﬁn}@ract@ezenbb}aqueilsllaeoedexpﬁisﬂsle of Bel-2

m%y&glelrgqueggfsz g}l(ggyé lg{}gt i nhi bition of tunor

growth at a dail 0ose 0 about 30 ng/ kg, this dose

| evel AWH@“S@IaGmteanﬁmnsmwthig f@mwﬂa&hm&cﬁtﬁnvemlon include, but
aTo] onven i onal an

PPt RRedte, Rl il SRR e Bonbb S hodresst aralgi aci
dandgei ageatsaioht udmhnt tyudﬂﬂs ci@ by nBEsRDAdetits 08 aHRQ lrmcSrB@tB&l'e'?grmanon

n asti.ng for 4 weeks. Also starting a
%{d %?thz%ag &%ﬁ(rgmﬁn RSty 8aBWR- ni st ered a weekl y
p ﬁl}s&s 6f7ar51cﬂiﬁ:/ek@en&fsuﬁﬂ)¢§fo@ﬁ§é in cg&ﬁ&méﬂﬁ%m’ meiﬂags of the

erlrrent are shown |

%rﬁ?‘?"f I:‘UF%EP“ 'ﬁ?'@de ES‘ 2R BNdinited to0))jatkalaids; ;n@hldmrg mismetpbule

phibitots (B, 00SEHHRRY, VIRbISRGE!
Y., gs?iglgsaifm g}érﬁ(géé?,g’xenf i E‘r}p{ubule stabilizers (e.g.,

]I%\‘ﬁib f‘ |on in human
tRgt 53710 hiaé Deretaxel.each a@@(ﬁﬁbmm}nﬁmbtlcgmrmhlpltdsra,dndlﬂdmg,

ngﬁghérasﬁ%bn&% dﬁjb{M% cbgé‘ﬁo&ogﬂ%t%( 3 at Il_gtn%g;sf qffg(g/%slyé? |
%P%tﬁq[ @bs@ ) @hdSgghtk thatvaedet Wwpoissmemid | (@@rntda)hptothecm and

GRS TR 95O 6 o e AL By 21T i

Bressrpohstardel(e25, MedhddratheinirehOne ehnebaen, @ycﬁ@ﬁxeipﬁamxde Ifosphamide,
y, .in the group,

h I
%ﬁ%@hf{&fﬂ{ger ani’;gg()s rfg%ffglf (& gé%%g}swnet komiustine, and Semustme

Qtohbndatheoﬂkgllsﬁg/mhtsi(iﬂg bacebaxe! H§Hr%%ﬁ9letﬁglmla%1§c Thiotepa,
there wasS nore t

[iod.80r s al | :
_ ﬁnﬁWboﬁ)’C nEICj ﬁdWB?OVQ[CBVPNAI -binding agents [antitumor antibiotics], including,

nucleic acid inhibitors (e.g., Dactinomycin [Actinomycin D], etc.), anthracyclines (e.g.,
Daunorubicin (Daunomycin, and Cerubidine], Doxorubicin [Adriamycin], and Idarubicin

[I[damycin], etc.), anthracenediones (e.g., anthracycline analogues, such as, [Mitoxantrone],
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conmbi nation therapy group as conpared to the group

control. Statistical anal yses were perfornmed using

the SAS (See, G Verbeke and G Mol enberghs, Linear

m xed nodels in 30 practice: An SAS-orientated

approach, Springer-Verlag, vol. 126 [1997] ) program

teie), bkeemmm%(Bécrr@xm\nt@md ipticanasire(Mitlg trovein)berk.of) argignetabolites,

T R D s e R
@geﬁwe’c@ﬁbp@ﬁﬁ@@l@ Prineftd9) ¢-Thiv32ynickel$-Hd], Mﬂh—sopﬁﬁe

at, the .antj ,
RSebEE bikis g bR R Do dRhnr A FBiareReovidentisiRt [Gaal, and 2-
&Ieo&ﬂﬂbﬁ@fr@quﬂemmwnpk& )aﬁyrhﬂ&imeimégérﬂistﬁ(b% d‘abbrépzfnﬂfldmes [e 2.,

anti can actl

TSR AR o P ipsep e BORR e i) ), Sn eyosine
Sakﬁamofsidgﬁ(@%r Tt SANRAL €PandiFudah® OBt b; @) ehek elﬁél@&'i)ng, L-

gr oups, to the groups treated w th gossypol
deRaEteinass aad Moxwmwﬁ popEmRess, inglydineg, &l@ﬁoaomﬁ‘éll%étl@1 as,

taﬁ@éstrgﬁ:?@ ch,gol T4k Rn Séz(,g)v‘ 'nB é?@lﬁalaa!ﬂﬁhrﬁi?%% (e%\.s,teljr%lyt'artr&/de, etc.), and

in sone enb I ments ac
@fcérmtaér: lrzi@tlﬁow (exg. m@ﬁoadn{fimustdex]e deei)n?) phatipikmapinpounds (e.g.,

sg)hatﬂ and @Xl%g{)laggaéjtcfﬁ ln%ﬁ‘&‘f tal ?&%n%1f£ Rﬁ.&gﬁtcd V\ch aix]ltlcancel drugs,

not her apeut i c doce
um(m;r sltctémdadn@wﬁdetshec n@l:ha]ngsam responatmafies &ay. yinteeferons [e.g.,

t th t th
B0 et SR TRE g nflrEat £ Pedotty bipul PR e oy 1

hheatsymetrd;grswmd'acterfsf BN tagerdmer ivécteitinGrQer dﬁmtlﬁﬂéd @S, all-
tica

vent i. nts and gossyp
R o lGE i Hs TP R bty A Rl MRS Beepgsectiaues: 15)
tdmﬁ)rtvu&nmﬁm tHeeids@ligeted hadisPiuio? H'\etﬁfasetst@@% aBEﬁﬁ’xls?aY etc.); and
2) Cg P gossypol and targetl ng mcrotu
g BRI RS TP P ANEPESREEr enbodi nent's, agai n, aIthough an
under st ReEHOGerModt e TRENFN Rl Sht dl'af?hrovﬂﬁ%? gcﬁﬁ?lfs}(raﬁ& of an

practice the present invention an resen
phicrame pmaunt of grssypeband atileasidoneiconyemtiomsd nmt@mmeaamt thaginduces

Bph)%to%}éqg Egﬁliéc't CIIIGSfOB‘%ﬁ)t g‘ferqusc%txﬁlo%%uér{? 3 ﬁbjegtlmls ggfsez?sgs

convent i I cancer
@tmmmd&by @vemxerqseoxsoﬁmlaarfanm@memm(ecg mwam/oescl Xp). In

%l%é 5}‘ ﬁ&{&%@%ﬂ?ﬂ%ﬁégg}ﬁ clsgnrt] Ibnbvlght:écg)ng;}rg{:}g%sea%mxmstrauotn%f an
effective amount of gossypol and a taxane (e.g., Docetaxel) to a subject having a disease
characterized by the overexpression of Bcl-2 family protein(s) (e.g., Bcl-2 and/or Bcel-Xy).

The taxanes (e.g., Docetaxel) are an effective class of anticancer chemotherapeutic
agents. (See e.g., K.D. Miller and GW Sledge, Jr. Cancer Investigation, 17:121-136
[1999]). While the present invention is not intended to be limited to any particular
mechanism, taxane-mediated cell death is though to proceed through intercellular
microtubule stabilization and subsequent induction of the apoptotic pathwﬁy. (Seeeg., S.
Haldar ez al., Cancer Research, 57:229-233 [1997]). In many systems, Bel-2 and Bel-X.
function as a negative control on this pathway.

In some other embodiments, cisplatin and taxol are specifically contemplated for use
with the gossypol compounds. Cisplatin and Taxol have a well-defined action of inducing

apoptosis in tumor cells (See e.g., Lanni et al., Proc. Natl. Acad. Sci., 94:9679 [1997];
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addi ti onal anticancer agents). For exanple, in one

enbodi nent (-)-gossypol enantioner co-adm nistered

with the conventional anticancer therapeutic agent

taxol provides a synergistic benefit. Fig. 14, 25

shows the synergistic effects of co-adm ni stratl on of
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chenThé preade itvieftidh A1bSpro ANt tRg oﬁp%ﬁhﬁw @M dreF BRY; a?eutlcrl‘.uccess

(SPNE of these 15 enbodi nents, )tj ect has ease

Uy e feverRf Cw'%ﬂmaéqi/ereﬁkel tara %bJéPfe 9F i mﬁas@mg-tme-

abidy dfthdre @bl E@m@@ce@apopt@ﬁg AviRD %/r or@? s B marke{ ﬁor i uivo

Ant’i cancer_agent nechani sns suf t or use Wi
efficaselitibh. fh@aeqlesic Predlegtess: b@lf199a})e Thertfoke, i sdtitidroto the

tofi ' t .4 nduce/.cause
BB IS S e 1057 b SRS e
agci,wdh@gpngcmag@‘ﬂ@ctl‘l’mtss@ff ﬂ&aherﬂpdnnotaihid Qual tYPdetidques of the

f.e ofein s esi s
P& FOS bR bRl B B BL B P nereeun G heppeutcs are
actve agmnsicarvpdw&mge nStuaiod typed iaeldallng;f but lﬂgt lirRit&¥S8 reast cancer and
are not limted to:

°61 {}’t&ro EH(?FE@EW{JLF frenerot et d [1P9) bi torl)s (e.g.

\/ ncAngbhilﬁmcérﬁthhhMﬁd x’ﬁ@t,me%n@seyhrnﬁga%'c&q}xer%fc&ntext 1nds use in
m crotubul e stabilizers (e.g., Paclitaxel ](
tha?ﬁ&“&‘d%‘f%‘}(‘%‘i‘ gqvgm)xonaéﬁa\cermebwmsﬁhqt @ﬁ:@p}t@tﬂe for admmlstratlon

wiith thddisddsed gbfighaidh I r
é ch a:s e Fpo?j%phymﬁg%%gfﬁﬁgﬂ b?@gl% r@&glf)lg{sé?ég a{d%%i%lf
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clsPIRGh. SPHERE 888t naf Be Brepar@ARY REBEEL Borfiled therapeutic composition, or
kit, by combining it with an immunotherapeutic agent, as described herein.

In some embodiments of the present invention, the therapeutic gossypol compound

treatments further comprise one or more agents that directly cross-link nucleic acids (e.g.,

DNA) to facilitate DNA damage leading to a éynergistic, antineoplastic égents of the

present invention. Agents such as cisplatin, and other DNA alkylating agents may be used.
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poubpRYIESENH, dafboplatin, qaaodamwneaﬁemtnarﬁtne adycrwh@y‘phaﬂxde

ef fective unt of gossypol anpd  at | east one

ERSFRIGHES i P CIH RS g }ana@é?fembwak biskliare Bidrosyrga, adriamycin,

aﬂﬁﬂbﬂgélﬁ da@n&uﬁn@ﬂl &&dorutiéln Sﬁé@nﬁf@fpﬁ&fn%@lr? AR RN E®poside
t he subject has a di sease characteri zed

NRYR K mesiine ipxel trgsplapnemng myorgp@fnéwmr(@)smq gigplastipand 2
aRtHoRExRC hiiddher slrfblar ¥EH- c%c@?ﬁoeﬂfse&g&ro? dianhad :ﬁ?ﬁ& referred to any

"~ the present I nvent 1 on provi des adm ni stration o

apmbertof Wnstragtgmanyls ifedsijmen butared limitedisca the Rhysigian's Desk reference
%t%t@t?(o%man bRy @ﬂﬁﬂp‘ls eﬂar&@é’euﬂ@al%a@s %Ff‘ﬁe‘?apcuhcs" ninth edition, Eds.

Hardman et al., 1996.
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characterized by the overexpression of Bcl-2 famly
protein(s) (e.g., Bcl-2 and/or Bcl-XL). 25 The taxanes
(e.g., Docetaxel) are an effective class of anticancer
chenot herapeutic agents. (See e.g., KD. Mller and

G W Sledge, Jr. Cancer Investigation, 17:121-136

[ 1999] Jn soppf ¢rebadireenty, dheatrogsiane/astathiedrio the gostypphtcarpdends with

t L. i y. i cul chani. ' .
‘ Qgt%glfér\{e%lfeg?ﬂe(é@c gﬁ ex%@é{ehgengrg{ e(t_)cgglﬂ F%ngtl%n%]o gg%tgcleavable linkers that
t indwghwiththerpeeskhtuihentionie dedetibed gy Gttladial. i(@at éraih, Bid@onjugate

S q t o ction of the aptoti c pat hway. ee )

S SRR (IE R S, PR LB B Y 538 Sy convr

[ 269dt} vatedlestenmhnrycas yaicenih aliks & akdtoBehd 2k-epdxitithdt @fn react with a
aﬁtﬂ.a1 ne atI| e control on thjis pathway. In _sone other o

e BB 'S " RICEH ISR BES & iet-digtegioxpaitophenml photoisomerization
C @fiup/phiak,achch@kpdis@to Mat-Mirh¥16led }(ﬁ@'mﬁw@&%‘i]ﬁc amine or

G lsﬂ"pl a}t_i n ang‘réaxol have a wel | -defined action o
i AGARAI ARy INEASh TGS 18U, fhertherpeutie pgest, wdee linkagl to thexsamipositions of the

abreserd? Erﬂ@nti&ﬁlsing sﬁ@r@ﬁnke%? h)-ay be F‘el%g&igx&%#Q?%@%aﬁé\éeno& activatable

Tortora et al., "Cancer Researc
ZErpdhoneh expogyre of Bejtarget reaGaneenltaviold hight. [ 1998] ) .

Ho » an ex | en a ooToh axql is.re j i '
T L T T P —

chenot her apeu gents |
wegt¢rd thei arganiq-soligpls lighter.f Titiaptodtenin tink i6.reabbed vaigethe S

: ' [y, . | t | ubl e, )
B o R PRl L S e

. cedlte pagialiglcbsveasd o wWioseasafing @tdups by RactHANIRN £ sub-stoichiometric

paclitaxel (Taxal ne of the nost prom sing
a%rt“?%ﬁ)é@emf("eﬂwﬁa?fa-d& 'aF STEOEF It Segarne groses efshediug are
vehaed wiRRale waxahlbasosh ohe fXeS! 18R arﬁf%'gﬁ‘&%@ fare not reactive
activity in a wde variety of tunor nodels such as the

B P88 eI PRRSRRaMNO Lo REINing ACkS 2nglog afiisnlatimrarelr 95 Rt(IBouifadiazine

adich]6:%dd (PEQIPE o UReFe XRNRH R &6 VEE: 0 s
a[gueous ( sol ubi ity of pacli t axel r%?@sagﬁt%btcggtf?bgprérjhCancer9'4
f

P 7 HusAsrPeaed. ni hys canikgated, teclorgis irgeyve 2od vaillmoehdrimynormal cells.

oo PRl 1B O |, BLATRELRL i er e
2porapoiatemgar-UHiveavdosgh) audigthehuad drip @ bk rdlessell iitb 042 cell,
L T T R AR
.ug'ssp(ﬂatljns(opm anetogakeréd) RAUnRESW I a Okry hydlophsbiGpREIN able protecting
AR e B A o TS b S 2 o)
DVherc éxpbSedad wear SV 1ight (@Fou ségnT), w:?fyggo?lﬁgthte %}ouﬁgﬁiéﬂe&\%d, leaving

itE IZC?(Ii togicitg%/? and | ow | evel s of "¢ ) _

pPel&dtt S8y 8P Bif drsisehribhydienhilion & diffiset ewtimf the depdrimer and into

nhatunr ctinerRRAEhifat&UpeRess. fol | owing delivery of

cisplatin and/or Taxol to a subject. For exanple,

meas urihijtefpéve toghotdclepvaife litkersardenzyme tleavatdeiinkers. A number of
BRICREY D14 BhikhstHa0e bekn t Qe Tmtker for.in

3?1 vo efficacy _S( G %B%n&@/ﬁgésttoﬁ%ge&age gcélg g}g[)l/ tUTRQL. cpgjugates and can

[bEPIcrayed byradtactfing eancérthearattittidspsuch as thenicihaogedtadoluble
Yt WitRhnShd £ . both t hesg_drugs, tQ.

e iy Rob L DBl Fasl 285 ' Clin, Cancer Res,

5:83 [1999]). The linkers are stable outside of the cell, but are cleaved by thiolproteases

once within the cell. In a preferred embodimént, the conjugate PK1 is used. As an
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and reduce toxicity, the effectiveness of the

t herapeutic can be gauged by techni ques of the

present invention that nonitor the induction of
apoptosis. Inportantly, both therapeutics are active
agai nst a wi de-range of tunor types including, but not
laitfnbted tb the phoeRRavabidGier @rtkgy Celzome-dagiadable(lAitketsssuchas
al., Eur. % Cancer 31A: 2341 [1995]) 25 Any
ﬁH&PHﬁ&@Wﬁ% maypRyses s routinely used in a cancer

t her apye pRBIRXAvehiidths nbSfnitdd bytthenNLRSE MHe thamRtié @Bhnique. For
Conventi onal anticancer agents that are suitable for

SHHPIPRACPBINEAG i ft‘}ﬁ‘éls?ﬂ"s‘li thssRserepIBYSPHBR MEBITFdU 8% not

'lf‘i’rfleHQ@ ’usf‘ﬁgtcoﬁjﬁgatga%orbﬁ H&sﬁe‘?gfotr BNEE(EBM € 41, Bioconjugate Chem.,
5-1l uorouracil’, “etoposi de, canptot heci n, ,

et 17BN dhause of mdieipagesten, and coniugasion opfoxfns suthl a5 ricin.

ci spl .

b APPEER AL R, BESPECEL ABSE i
@m’mtnmwgtwn my hecmnthammhdt hémlapeubuhcma@attemumthe function of
?rﬁgsfréhltar%rﬁamgﬁg n}aH (L,)F %%uis we?lrTb eir}ltt g%iﬁ%‘&‘t]%gd Prheasvg such activities.
tAngiati crebitsagdettstiaudeC burprd ine hﬁﬂtEd w niffadamigEAthstit Maibiotics,

directly. cross-link nucleic ae

i BLERK RIBc o MG oS TR EPGRE FRpte agents and the

em& RePAbAS i6 cafBitbSoNfInddae, M eFRS ahtibledd oy be ABEMcuding,
uch as cisplatin, and other DNA al kyl ati ng agents

Bat mre denited 3 anibaFaT 4! A aisatieh et yntifwigat #zepiseand d the like.

cancefy i ﬁJPth@rf dnh R QS 2 HRRE SoMp&nt 8F thd pRihRInvention is that the
applications of 20 ng/ M for 5 days every three weeks

mesrsyaoltcemapuws be apseeiated (it hidargetigcagenis (go6sip] eomepoynd-taigeting

&ﬁ@%ﬁpleﬂvtﬁgttdirggolgﬁ%sgggfga?llylté[r%étteag)&lyttcg’la??ég} %g% IE%%' @mor cell).

I nc
|G¢t1¢ralhe mlumgisyypos‘, odropruad dotislagsociateadrvathunaraatihg agent, targets

(.I)pfl?spl sqﬁ%% tl Yﬁt%rﬁcﬁ%on é’f Eh%Qar%%m&yaégrgtaglth’n Cc%e?i ds%gesn%iet_y and is
mpnmmd& cth a}trougﬁ recefpecrrenedaatdai dﬂB@cyws&pl i cation,

m tosi,s, and chronpso seqgr 0 Such

cheno PR PO KPR BT o L PATHGE OBaFELFews o mor cels)
Ifin8d fR2AvitiOthe PEHséraMAhilon. HoB exdeNN¥WAn AKHHAY Alrdkred hghinst such a
et gposi de, . verapam | odophyl | ot oxi n, and the Iike.

Tiese ta(‘f%ﬁﬁ)@ﬁ ﬁaglpgﬁlgorwog C)Prﬁglgdn‘felﬁltlelp torfiell gprfaggs containing the

$R%idt). ng&erﬁx@ﬁvél‘lﬂ qhd tra?g'éh ﬂExe%f mBEOPA AR direlEd &) £receptor present
adm ni st ered through b us i'njections intravenously

an thpel surfageqinvipervetsm Smnilpsly\yjlavBnsalsomayibg used tetagast the
i Qﬂidsqu csehpmvéfhoﬁ B MaHYRheQlep €1 OpOSi de

i nt venous or dou e ntTavenous dose orally.
Agent &n sdmaa erdbagiimpnts phibe prestnih wiesticmn theftirdeinigtnyoiefy may also
2] CJ [ n als | ead
LS Ak ARG M0 BN 81300 S R e
pha&margbuin@xgeho(mgandl binds mithipfer exdmpiey mlxerSpanﬁd anugens including,

have.been devel oped. P arl use
BRERYGERR DR RERR- R BRE pickBleser b utbefmigrotinase, . o
araeyly bads hnti gav 2drb, AMAGE- AM SGEIS, BROBR\IMNSg10026p75, p97, proteinase 3,
5-f1l uor a i all d
ﬁé’Bltﬁl gﬁf@ ﬁl‘églénggCBﬁg é—g)gﬁt 8/&1%/5, l("i%)%, G?X2 and O-acetyl
GD3, M-TAA, M-fetal or M-urinary find use with the present invention. Alternatively the
targeting moiety may be a tumor suppressor; a cytokine, a chemokine, a tumor specific

receptor ligand, a receptor, an inducer of apoptosis, or a differentiating agent.
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particularly useful for targeting to neoplastic cells.

The doses delivered may range from3 to 15 ny/kg/day,

al t hough-ot her doses may vary considerably according

to various factors 20 including stage of disease,

anenability of the cells to the therapy, anount of

r esi stT4m@ESUPPresion prosgirarogtempiptecdhior targesing inelysieebu aregpt limited to,
t e

| nvgﬁt [}322 ;Zyr:séﬁﬁf ﬁg‘,;‘&rhﬁﬁ%frﬁ& (@@Fﬁézaacgcf@%uﬂoﬁbl&ﬁat@sﬁseﬁé‘ (NE-1),

con dippehLgtdaa{\V18h) disdake thimer slippokesad agpirs Byrpdi- 1 BRCA-1, BRCA-2,

0 or_are oci.ated..with t
PR Rt b EbssSt ALY R R0 2a Boret iy ichipope, renat cen
;Zteﬂclmefae?soz&ltddrﬁnoanﬁgﬂm EBtl/4 ﬁdn&?a?tﬁmorﬁ& arigkh, oMatiidakcinoma
0SS O Ldel it ti cancer effect. For e
68?%{?“|(I8615§e8’8f‘¥‘|515??9 C&mtls%mawmr&amﬁpz? @ﬁé@@ CD53,
LTI, RS, CDPI, WO029TICOMB 28X SAREICERBIFsE these are merely exemplary tumor
podophyllotOX|n carbo | atin, procarbazine,

TRRATFSP T8 RRhit T8 Visieped @fbfﬁég peERTI iy entioemst b wsdiimeonjunction with
lafi P §thadgdsy thal®d fiddies Kb g E@fmkkcdf{skllhgstﬁg 8% a tumor suppressor.
nitrosurea, adr | arryC| n, dact i norryC| n aunor upi Ci n,

doxor {;bprefeﬁed grp@qﬁwerptﬁof tbf: preeany oivention, taogn}mgnﬁ d1rected to factors
eLeQs ) bell

: ;rqsa}ﬁésgpdll g)te?nn%&?%%gécl?r {)Jcé rzgalr?rggﬁé Ib%le/{) tl“ﬁé(sg u%clude but are not hmlted to,
wrapnalkinisas, nid e brerer asxari atedoand aytdpmsmm fiorth&rsuch as members of the

?g%p?lg%%ﬁge/gxge%mn%k t?e%ssgxfcﬁ) @{BH%P\:V&ea erhar rggerp?ors, such as

phtﬂm dbxri'l‘g:d glmt/lh rfmtorl (PDD’CBCSMQLU(FEP&E&/(S}‘ Srioteinsy ildRBlkng the ras
r(Cen £ r& t : (il\ azﬂg rrg "Phar naceuti cal -

as.ys Y deRs U Rr R E et R P e BSTS Sl MRARTIAmeRbers

alcludinkQ98yc, Bmpd) aisonmye Hfﬁtpydlmti Famil}Mefbbgs are
attached to the gos ounds wth

Syp
phot otFEBVEH t‘?filfrfﬁ'élvﬁé hgﬁﬂaﬂs Ainp e indbe eqniext pEthe potsent
frivBRtdnGRAkde, PRAEOG): BAVRDLE tlel BIE Sl adrdd '
t he prnesente I nvention are é(;SCfI becdépltEJtﬁl adrériePQc %Fptm tgh)Wth
bmolne geepipr, luigpigiag ﬁpwgecepj@gmstroynxq@p[o];,@&]e)mal growth factor
EOg56Er, hbﬁh%&&s&»@m f?cffor%ée Rk, A Ik [ organic sol uble.
They contain an activated ester at can react with
am nelomrongs whbftlsremmbramaeﬁmd(us@en theatbrgetiny aspactiof wietpiesent

t h
?@H%CI oxy arel r{brt ?)l phe ny(1n BN ?h?%‘%ﬁr Fl)rg %‘P%’%ﬁ?acﬁ?téh]ﬁ?mgen’
Ntmmhmg \hhemrexfpdsteelstmmmm@mouhcbrreavncﬁioatc dohgdytropdh 5

m.ne or al.cohol Lntact, form
iyt G R EPRE et PRt BuRinocGriEdranm ki b Fpigtensin |
mgnqwsnt Mm&nmpmm&z mElBRRG Rt stiiRiRk hefindhRi (RIMSES eholecystokinin,
ed in bjologically active or

%%‘{1 m{? &tﬁng%i‘og*r% ﬁdﬁ‘?‘ﬁvw @ﬁpté%&@!g» glugrgonpwsylyy, gaylin,

Hpsrpime, GER!- (WBUI@ﬁIr@hFEmJ 'aE’J‘EomdtB‘st:?ffh exenpl ary
errbodi@trrent t he al coho roup of taxol is reacted with

the arigiicadhe pescat ‘%F“ttoﬁé‘ofbtﬁ@alﬂ“é-tb% Visemins|(botk at soluble and
HéH-Far RYIQSL! Qﬁan'nﬂs)tugécpas tar E&gc%gﬁs‘m yinetugced to target cells that have

partially-thiolated sur approprrate
[eeeRiOIs faTner gpheayyisp éake gp these videmmids.i Pastisulartyaprefeered for thlS aspect are

PRk sghubit \thﬂﬁﬁrstu ad ﬂta&hhg :}@S{r}itagalglg&]e%, A2HRE, lQ/)iltamm A, and the

- reaction with a sub-stoichio

like or water soluble vitamins such as Vitamin C, and the like.
In some embodiments of the present ihvention, any number of cancer cell targeting

groups are associated with the gossypol compounds. Thus, the gossypol compounds
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15 amount of 2-imnothiolano). In the case of

cisplatin, the am no groups of the drug are reacted
with the water-soluble formof the linker. If the

am no groups are not reactive enough, a primary

am no-cont ai ning active anal og of cisplatin, such as
Risgaciaredswithf tangietans greups@rq:sm fi¢ 836 tqrgRingIsAnceE cellls (i.e..|hgghgnore

e e 1] P59 sp Rne B8N MRS Coniigat o, the

drug ilspiefract embodimedntapf tlhe pmsem a‘rvpmtmjr eedetiog gtoglps 20 associated
en th ate,i t
BT TR B, LG S B ARl
\Aﬁmed cengliny), reaiigh (e td&mgatﬁallmlehulﬂgmﬁmcm% ledlessach as SPDP,

PSS Coriod it i b e BRRREOTE AR ol S

BFheaaledPolhRfsPhfikagess | i nked with a very hydrophoblc

phot ocl eavabl e protecting group, such as th

2- ni t AOBERLIRRLYRCH S, B SYPR) FAMPRIIdS 4T asspopqied with dendrimers

Jy.BL BasI AN, b 2 os[o;ln%%} bther carieeMhoBX ﬂ@ﬁ&ﬂntﬂ% awam dé\ible to

Ilght (about 365 nm), the hydrophobic group

crasaly desien deagimgr soshieo] semmetndmglgeules ﬁhétéalfq?éivamaj of the

Ih i@ dlerk SnfGE BPfhhliGers! t di fTuses out of the

dendrimer and into the tumor cell, where it initiates

apopt dspreferag embedimpats piibe prgse iventicaathalirgetingrigent ds an antibody
I

g)ﬁ tgg%ﬁeav é%lfﬁ%?{\%ptk graé ﬂh}%d? {)e. .hﬁg(%)sﬁoa tf:)éaénple a well-studied

ahfigmtfowe arthe surfanoof ooy cagatse@nchnithgtapast BERD eavumors) is

&&g Eexrb]?l)é Sat % &gteé?lug%? gg{pétengcg @%? gglng\?st c:ﬁl?s &ress et al., Oncogene
6;&58Qp990¢)t Restrobibarp@pinbitiged AntiKEER2 (hbSasciehafantibVaiseftheabHER?2)

BrivEn BErSRR Gr bR e por TR e ST oot Sancer cels,
tahd e PERh @A8e8ed @n&ﬁgwcﬁdm With Bshveldnal dH%m@tHéfagE&ch)%ﬂ phase II1
enbodi nent, the con e PK1 is used., As an

simiga! iaals {ps thegropiigen Jbﬁfgﬂdé%:‘}cé(ébfébﬂéa’?qehi?égmm 4l &f- Ryge. Am. Soc.
eNaYORcHAleH: m@ﬁbﬁs) )1 PYACE S, TRVE B RBed ﬁbyﬁd?ghﬁnts%@ rrﬁwabHERz to
may be used resent invention is not |imted by
spall ﬁ&lﬂm%\abhpqswee% whichpeantce be inetied wilethe chemotbscaprpkie,
AbkibiEANENY %f\@ rdefidlio HERY Ne@x e {slnm %tprg\ap{e%ggﬁhs %Park etal.,

i nvention I NC but ‘are not
@@ny@@aﬁehﬂabﬁﬁ@%st@hpﬂmetB!&ICB‘IO(:IGawpa}63663[tl9a'i]) These :

" 1996 t he use of.
TR BB R Rones ncsfRishs RS s amors compared to
lcomspondlwgmomnatyeab idak- 1ctahair Bpsothecordgentos, dideataed batemic

as t her. c agents in the present invention.

E{‘f'g RORPaFEA T B ?kP i 11, inhibit, or otherw se

at t enatisodiérecah e @&neﬂifedctf) all6W E5rake Rlkgefh aNinSigBnsRYmRRnogens
sed, as well as ¥]agegt contenpl ated tq have such

&5 [AMarJiSsue o paRASPET wfalge&f@@ﬂtV§n?%a*q}%cal pRIBetSf4es -

@Qﬁho% o] thdr Eells, dAhMItBbueRNSuchYRALBRTdsGn@ldd, Bitakd £ Jimited to
ant i pbodi es, |nh|b|tory proteins, antisense nucleic

Relyglonalymapecional. ghistetiptsingde dyenFab HAgmeTie and arkBab qxpesgsion
3beie or in conbination. Indeed, any type of

- antibiotic may be used |nclud|ng,

In some preferred embodiments, the antibodies recognize tumor specific epitopes
(e.g.. TAG-72 (Kjeldsen et al., Cancer Res. 48:2214-2220 [1988]; U.S. Pat. Nos.

5,892,020; 5,892,019; and 5,512,443); human carcinoma antigen (U.S. Pat. Nos. 5,693,763;
41



20

25

30

but not limted to, anti-bacterial agents, anti-vira

agents, anti-fungal agents, and the like. In stil

further enbodi ments, another conponent of the present
invention is that the 15 gossypol conpounds be

associated with targeting agents (gossypo
C0IMBFB 0 Carld ), WB000Y TPAGENTPE @ﬂf.ﬁeﬁﬁ(fromrbaﬁeocaﬂfc&n@'bi eells gU.S. Pat. No.

s ifically target a icular_ce . g.
(866 g MserctrdeaPic (Témtlgﬁs%%aﬁcwa Gt LS ot No.
635151@09'1@%] egcw mg@n LR ﬁhanaﬂ?x%&ea& adaha&a%};&nmsosl mtm&

rou Interaction o thetargetlnlg ag
&, T8930 gud &%S‘hfﬂl ehymaneplgrectalicancen aitigen (¥ fe 2ée]NP 4921 ,789);
té‘,&%@&hu Ggl stt fiatd WP NS 4 9397&6}}@?@'&%@% from
known to ocat on the surtace of target cel

(heurgn breastreprcinoelal (§)S. Phi. hs. 4,%8.48i4tahd 618638 @sehuman breast tumor
t . [

LAY L Pa!e:tw;? ggg&gg{@, pfrenfBhd Jgfg} haf r@%@ﬁ&@%ﬁ P22 No.
i4eA8ribh ppattmome lok o&mrﬁmremm antugem@@fh&)(Urﬁ) iPet Wo. 4,914,021); a
Al'ternativel g t he tar etin lety. may be a |igand , ]
R PR e S reE B ) BEER B PE Pt Pl dnagarcinoma
\quCﬁ)t‘«C\ﬁﬂlSﬂxmaSIsﬁiIallaEll Ming ChrcRGMASUS. Par. Ney4, 02 983¢0T & Tn haptens
target the 2 thera eutics of the present I nven

dn B F?nf%tmnap AN biFdst SoHBOBHERINREIE & &ar?%%ﬁ%elﬂ? 271-292

i NBN MR brehke cdr8ingRk b NEorBlcR! iR TRER o LUMBH ¥, %rgms 811-817
an agent to identify a particular tunor characteri zed

by 88 Xp MEEE. thepast qaeciropracantigem@shida of afuenriBigl Agrd A2 [1989]);
Ourgand) phiddsic \éﬁr&!ﬂomﬁ Qhti gasqr:rm Srall ém& RACESBH£310 [1985));

antigens including, but hot limited
@%@ﬁmgmgammqmaaawggeﬂ{anwbsmt @a@péxdrfR@ Bt 2Yén[1988])

| W iﬁ@fﬁ&l}@% afl ééP(x—f/kﬁzﬁé’Jz crg%‘fcér 5%‘6%3%58?{) §t§(§ . aEsagh of the

JoregangnedérenceCHB specillcBBy lrﬁ%BratéBD&&:m Wren@@ 029,
CAl125,, GD2, O a | @3 AA, MTfet
Vi + VAP SRS BRI o e S o 6 @ipdUBfen ot poYctona

Ahtidrat Fyethy piddectidhaf gRlibddg, vibioed NostBYmBE can beihunized by
yt oki ne, a chenoki ne, a tupor specific.

FUBBER SN theemie So7Beansing 0 s R ArPPORC HABBIBLRY, lmited t

@dbbats, Hhitd, @5t€hiep| bolEs, BUE M a prefirelWAIbLA SRR IRSeBlide is conjugated
protelns contenplated for targeting include, but are

AR FUpRyRoggne 6amerp(f6 dﬁé‘ihe”ﬁi"?‘m‘b ngmfﬁqgum Rﬁpun\m (B&A), or keyhole

Uis{pef thWER'Ji)m [18GE)), VaHb&! AdpivARR ASised [YiR&edse (N iihunological

von Hi ppel-Lindau”(VHL) di Sease tunor suppressor,

NESHPASH, depeading an thelkgsheciRBAuging butwot figlited i Breundiptcomplete and
/

AR RAg s s s SR s AT AR B oy AT TS BT guch o

pesolecidirini plomonicaotyiotpe poly aniams, mpndw oil nmﬂ’axona,meyb}sn limpet

EORARog BB RS AT Ul \BOGER AR 9B Racre
l@lmémb Gak’Sm) ahd (’So;gmsbez’ctehzea@aavm nerely exenplary t u;mr

suppressors and it is envisioned that the presen
i nven? pwcmg}noﬁneof%@acloml@aﬂ? St ?‘B’ﬁe%“tqqe%%9r°6’quféfor the

gefttidefantiBody mPIBEMFRS doRaMMbuE Gell RS &n AfituSddnby bé fsed (Sec e.g.,

S a tunor

Hye art su%Presso
, low and ane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory

Press, Cold Spring Harbor, NY). These include, but are not limited to, the hybridoma
technique originally developed by Kéhler and Milstein (Kohler and Milstein, Nature

256:495-497 [1975]), as well as the trioma technique, the human B-cell hybridoma
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10 In preferred enbodi nents of the present invention,
targeting is directed to factors expressed by an
oncogene (e.g., bcl-2 and/or bcl-XL). These incl ude,
but are not limted to, tyrosine kinases, both

menbr ane- associ ated and cytoplasm c fornms, such as
rieavbisie 39k etgh &ozBprce! hntimnyunot diodayed 7 hE1983) rrad e BB dybridoma

S S D SRARERSAOL S D Bt i

@Tﬁb&geeﬁra@epmt@iamg) Lisndhucbmg7-0hE1983Y. 15 fami |y,

cycli den rotein nase cdk nenber.s ,of %}D}e

i nyc ?n an Faecptlon %rthS%trP?{gPE @veettcﬁy&okﬁlwi?ntgyﬁateﬁg e
pneiubed m%eandreé anitrlays uiitiaing récenRechaplogy eSearg., tPhHi/IUS90/02545)
rel at.ed I| ands that find use in the context of th

PIGEEHIE © i BT P AEROdtA e 08 SHLANE AR bghigiBed by using

thagafh aytﬂtd@ntagc@cm of al., REHCENEM A ad FREAPE N 80:9028VE0 [1983]) or by
hor none recept or Iute|n|2|ng hor none receptor,

ér§{1§f6@1@ﬁg Pwg @Flls ‘é‘ﬁi‘ BBV rius gt wire kColast . zrg{qfonoclanal Antibodies

1LR8 ERK QS ThE q@h@ﬁttﬁt .6@604y r eceptor, and the
Ia ke IHcr)r m)r(tlgj; and t hei ?’Mecgp?grs that find use in

the t deedingde s prention, tacheiqpesalseanibed fomvlesrgrpdiuetion of single chain
LG oAee Ub}lﬁ’at@ﬁtql dl 77kl ﬁgrétﬁ%cgppopg{w PO cgg be adapted to

prolact|n placental Tac el'ni z1 ng
posidupespecidic ismgleahiin gnhhzndmsn én adhidiohal mrfoo@xmana@fdbe mpermon

ggwfeeggtge ot? t}ngqgtt ; oescrgb P%% brgh'bagft é)rﬁ g Flhe)ipre%@n libraries (Huse et
ahgiodnea 2461275 1231 {EY89Yreplaiiow rapidildasaebsi fihiidridfahdidglonal

ol t oKi dot hel I
‘b: rgongnﬁengsg‘é'gtvﬁt@def Fﬁg SB?‘{‘; ‘faﬁyopleglt |nde ??SI (F)>) eg: Bcagon

| nsul Aﬂttbcﬁl%ﬂ'algﬁtents lthap B&ﬁtﬂﬁltﬁbﬁdto@p@(ﬂntth? gﬂthmg reﬂlon) of the
I T1o0on,

AR eTssBisef B et oS teMBloes EaRPRRbteh Fagmens

smluubbet 8ot QR (e FH AL §ravink
tar et| n a%ents rtra tbe(aﬂ?ed ?girlﬁg%ngiﬁg ﬁb¥p as\llne

digestiop @pthsraatipasty, m‘dPCUéﬁ H@rl@abs@agr@m th cambseenerammynsducmg the
& @Lﬁ IEH@HIH@éeL:\ ¥f ik %f(:?or L & g‘Ingﬁt 544 e ??Uggzg%tglndc%ltst that' can Pe 6enerated by

soluble vitam ns, such~as vitam ana ues
Featiagithe @tlbwbtlamewlﬂwﬂamdpmmmddtektecmgagnat er sol uble

vita nrtﬁe G Ik RR oygulttﬂ)%]dnts %’creemg%érorgl# éeﬁ’ﬁfﬂ mwg(&, caB.fbe

enbo s of the present i nv
wnmehsmé Iblv technigets kngwng dmpm (age rmﬁ@m@b@dayMEUrsA he

ounds hus,, } he, goss. conmpounds 40
%922”:‘% e 1 “ﬁ‘°’%°é?ad‘gﬁsﬂ>8 gﬁa%t)‘%gh d%@“‘g‘ﬁé%‘?t‘% gmipgporadiometric
asaa)gegdl Kigffusmt\(;ﬁ‘dfm;ﬂ &h ke dnsSimmuHea FfudRh @ssalyd, K8 M, ihBhunoassays
ttac | er cells and not to healthy cells I n
R &PV R Bt T B e xABIeLpRar Blots,

pramg&itldﬂgewnoma gnm&sﬁes‘shﬁé(@g geCagluting s ERE! ¥ or
Eonco aI ent Ig/ undl3 ossg ounds wth either
u(tléatgon SSaYS,f{i¢ bEPMP msp tﬁ)@}ton ﬁ@g{ysumnpgn@uorqg@nngassays
grmﬁu{ Aﬁ@ia@@%h@nﬁinﬁ%@édtr@ﬁﬁdreﬁé aﬁg’f}% Sets ! Ch as SPDP, sol.d
Pi erce em cal Conpany) on PEG

bl f unfeqribssest cangeskibe sell sysfage myy be targeted thh t.”o’hc acid, EGF, FGF, and
antibodies (or antibody fragments) to the tumor-associated antigens MUCI1, cMet receptor
and CDS6 (NCAM).

A very flexible method to identify and select appropriate peptide targeting groups is

the phage display technique (Sec e.g., Cortese et al., Curr. Opin. Biotechol., 6:73 [1995]),
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Shearwat er Pol yners) |inkages. In sone enbodi nents,

t he gossypol conpounds are associated with dendriners
(e.g., PAMAM, or |iposones, or other carriers. Those
skilled in the art will be able to 10 readily design
dendri mer gossypol conmpound nol ecul es that take
awtmamtzagm @hvtmmtlyrmhied val &itg comeedialtyeavaflatdekiey. lmrpﬁage

gﬁz& prﬁéer nzri)l]\cgs gﬁnt > g{gbvt&gsg C@?’l&iﬁt?%l@lé Y‘%hbg%ﬁldes attached to
fﬂh&gff&idé oﬁf)ha@& iIER O EitedRd dgainst aRmYBIlik&d) surfady rcceptors for tight
-studied, antigen found on the surface
& ﬁgﬁy’\és\f A G HE RN, ciTAF OB Brers ISPt gbFegyeced identify the

PG Neqlidichs. pfhe&gc]eMeﬁ&téd%sﬁé%@ﬁésf’;@de@s)%Q Eﬁﬁﬁﬁ%ohﬂs for the
mal i gnant cells (Press et al oge

[PeSORFPYide HRpraphiventall awiabiy-igh-affinity pERRXes amndmnltxﬁnrband then
o kM g UE T, D3 o
eAtess thaschrsbe eonihizated t%@ﬂdgmemaﬂ)mammm r@uhw@lontj congatenwith high

SN0 BOEIR DS ARRUELES) L BIBE Rk o
msioaelrtargaegr amel al., Proc. Am Soc. 20 din.

Oncol 6 11995 h t hed Fab
R e DRI L M -

|(Sqzason@sodwih aghMebies CaabergupbDPstegb 78 1dv 7 hern exam le of this
chemthe?@geutl?i doxorubicin (dox) and targeted

BERSEYO\E FrrRgmeRfrd thepaeny math conjugatex o mar-specxﬂc
Gﬁiﬁelbndlﬁhhhbodlés]a%d st ax[léiggﬂmglﬂgmglgbfuggc'o djuggte?g removed from the
%hochem 36: 66 [19971). These | oade -
DlQpARHFFAT BB %WTOWGUW%?%%@D@&%{ Shiegitheytumor- locahzed
30GLge istaliRAt Sers

o088 ATRSEADYR0 10 RS HORRBIC S gyt i
Hap fosalizeg akths tumercites yxihe Isttrqngw:rpmca'mb tiotir- ste@tamm interaction.
Antib oalo r the targeti

of an%&iﬁes&@}dﬁmsemﬁ ér%se(l mventxolnm{'%? rgqt‘n§§é@tg$no1t1gs) are
pefaidyenuspeetifis (. gaJRNgem@)N/o)n I adrhOusbhiikfgitEahucleic acid

AR e oo PR RSk BB Bl & ORIt milened (e 5.

tl@ro@l@sqmﬂlmﬂmnaRNAUBﬂﬁ?sgﬂlai RNSHI Hﬁfth& em%bﬂ‘lG{eﬁtsfm@'nG@lexc acids
a and an expr essi on n some
7 e oaAEARE: NI IR0 el Hnaprpising have been
sleatfidd: covepk tiaRKRSiptabs RGv and Be: ?(?tel('lgbpi{ﬂ@ ?fheﬂ@ etQJl Gene,
g?.gg)e&gl? 48; 2214 2220 1982? Pat

1993 é)ghuwer\éﬂﬂowﬂsfigom@yklemménNgarﬁmnm

. ant 69331@8(245%9533}} an(i\ba%cuév e@m%g;m(z}@a?f ]gTkoth %ac?odf Je?l ek ﬁo Id Biochem.,

05); TPI gens Steocarc
E4Pk1Q450 [1894)). Nleﬂelc BCIQSEBaGBGC) ligdhdo amemefBimblydéentiGied by the -
0 ngca I ( P
SRR {40V AISTBERNS) SO G815y Sy s
5@@@&@@%‘9%\9\@ 3 &34%0 93941, and WO 99/07724, all of whlch are herein

incorporated by reference), although many methods are known in the art.
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4,708,930 and 4, 743,543); a human col orectal cancer

antigen (U S. Pat. No. 4,921,789); 5 CAl25 antigen

from cystadenocarcinona (U. S. Pat. No. 4,921,790); DF3
antigen from human breast carcinoma (U S. Pat. Nos.
4,963,484 and 5, 053,489); a human breast tunor

Al g®hafroh@SutiBdfornNdatichsQ80middyatiopIdu tens zingiedpsofg Considerations

e T UG I T

4nfidi4 o 2e) delidery b0 gy U bd‘ﬁ?ﬁtﬁxﬁ&s i ddiceraxs f@nhe gmmbdnaif cancer,

reacts th human s uanD rci nonma .10
BtV YTt 'He RIFYEN T AR %%mtmﬂ%& o ¢ RS WP@S“%%&“% methods
I\dempﬂmﬁga»e%a&hmsttaaﬂsn dnddieRk@R&th dolsypbysiioahéd. ns of

human breast carcinoma (Springer et al., Carbohydr.
Res. ThgprEyed g‘g(gnuc[nlpggsg o, phmcmt@alsqonw@@p%‘ﬁ)axch may comprise at

gé%@&)@g@&&b@l U@ﬁh brd 1@% derarr&t e odimlts, at]}cas'?léﬁgconventional

75: 811 L breast carcinoma anti gen
(@hsdaingka agentahe gogmﬁbporgpqymds ag: a]ggcaglgcr[agglgg]r)ay be administered in

oy BN SRR h  RAE , Bl ro,cie

baffeied eﬂmeaiwtrgfenar(dlwq:rs d scetle ahquu@anbohwpharmmncal

148 osmoAh7$ ok %Spgs tmvcm2 ma un CarocI n% tig%%n compound).
CRIPRSY 45 SR L Gy S ERgh ey
ﬂﬂnethexf mlgglmmgs t@f;ﬂmmam::a]r&mamﬁg |®ay tohtain a mixture of at least

i nco t ed her in by reference. Various Pcedure

OO GFE 246 8 PO SPRPUTE AHLA4 i anSiF BRINERT B gficancer agents). In
@@il YiertHenéhbodaid th) @kl armdeetiticdaN@ i odiidad bORe Qfesent invention contain
ant i body, varlous host ani mal s can be i mmuni zed

Phicet {¥ o R8RSt (et BRSSIRYP CPRROWREF RRPBrRIMIAge mvsﬁfeonaYanucancer
desttd) icht 8RI L RPAsErRE b Hd A8 UHd e e o blBrd sfdthé @ouom@&&ﬁmons at

m ce, rats, sheep, goats, etc. In a preferred

g}ff;@qﬂt ﬁ@pﬁdxcxgxﬁedlﬁ%@pg qyéaqogxs cbgrasoeeentratiorgndifferent administration
kdmnggenic carrier (e.g., diphtheria toxoid, bovine
serum al bum n (BSA), or keyhol e l'i mpet henncyanln

[ KLH] Yhe mrbogw@na@k}dlm@m@ ol tte puesent inventine Mipdsiee tniteeating diseases

gggge?lgé ’%%IS%WF%%JI ST fa(?actg GZIQS n? Itog%efpgcs{g?)g @2?&2 family proteins
(et:gl[‘rbblél Bchixg, MbI- 1 mdm-etﬁm)dB(D@r[ﬁNa’l efe). STheuevendsn provides
e. active substances suc

sur .
Zi}ﬂdégcif 1?#/uﬁmgﬁpgﬁtgsﬁ ?3%119]8 feging wﬁ%llxﬁtso mpaé)BP oatégcl-Z family
‘Ptd‘e‘ﬁm‘“‘ﬁ“m butey Nplited {o, BpE2, BAMXIPRMAN] AFBFL-1, and BOO-DIVA.

dlnltggghenol and potenthﬁ?ly usef ul hunan adjuvants

such Bté&gn( Blgexl‘n}qné:ontalp lagm@gianr}g) gagsypo! compounds and, in some

CabYAIaRAL] el o MAPEEINVBAL AT anBEMRE BEhS1n QEcIDIHRE wg'cakceptame
anti bodi es, any technique that_ provides for the 30

,BF%}H&&?%?J %%'V%m%éyamr%a‘t@sl teRpn YT | i skamele) gossypol

lcbRBSurds aﬁdJéLﬁtldﬁl@ aNBAnER ik ab B8 Qi stered kéa{ L&!%c@ﬂgravenously in
Lane, Antibodies: A Laboratory Manua

rRhBBtaceuisal vecspRiablpeasser, su@om@gplqgg:amﬂrbgr Stam@rd methods for

TRy P00 Ly 1 K SBomo

* (SKethinethodmate Mell dnewn fo thlamfercﬁts:fiy 49B-in g 41975] ), as

wel | . ggsr%)atnheeez{égc}d%tg, %Wgrl'r&qa?tlons o?thguprrreasgnt m\(/:e%lnlon are useful for

- hybri

parenteral administration, such as intravenous, subcutaneous, intramuscular, and

intraperitoneal. Therapeutic co-administration of some contemplated anticancer agents
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techni que (See e.g., Kozbor et al.,,lnmmunol. Today

4.:72 (1983]), and the EBV-hybridoma technique to

produce human nonocl onal antibodies (Cole et al., in

Monocl onal Anti bodies and Cancer Therapy, Al an R

Liss, Inc., pp. 77-96 [1985]). In an additiona
e(mg)chhmpnutlobolybeptidmo&lm bled be M020M6lisHeaLsiAN pENRARLIES) £ARscribed
be 5 produced in germfree animals utilizing recent
teéhnology (See e.g., PCT/US90/02545). According to

the i nmemw@lrknohmﬁﬁfhe&ﬁlédlmgmsﬁaosﬁ@% fBLarlySRd pﬁ‘t‘ﬂz‘i‘xl @é}ﬁn@seupon
human hybridomas (Cote et al

obtalped bY
N (0 H@ hespgtienys %ZeAb‘B‘b’ sprfogs- PEF308F Q‘Q%F)Cubf compound

b;b betaﬂﬁﬂﬁﬁté‘lrem seg, B Bukek Luﬁm‘ﬁ’istr@tlcﬁlBgén\él’arl H@alﬂhn alyd ihfePiction
e et al., in Mnoclonal Antibodies  and

(TWétL1 CL doigseing C@F%'Senﬂﬁﬁdmwﬂgéd [ 1985] ). 10 Accor di ng
tot heAéJéYcﬁﬁ}%lif qA sorﬁ@&jﬂ &ﬂfﬁgﬁs g?ﬁlggl(jfg r[v%ﬁtgnhg O55%pql compounds

production single c aln anti
4arg agmippgeredyeragiat emtmb:@p;m'nat:@dblbymdneﬁlér @nrae Inctatordentional

d fic si.n chai n anti bodi es.
a&l{%@%@ Jggrrl]tg I?J %hﬂgcgeoﬁgg %éqgf;ncteﬁ gr&ﬁ\e/l}é)ﬁ?lpxbe‘ﬁ e16§ pIj tn.pharmaceutical
t ¢renpoeiting \qlms itdemoted ndth d‘xOxlplethQ ot Qs ﬁhh@lh h&ﬂtl&ﬁclly'%@&ptable
Huse

o] ri es
AR5 S s o Bodls oy e ety i e Basy ioally acceptable
|Q¢mﬁrus‘phaahacemdaflymﬁocl onal 15 Fab fragments with the
desirgy cifi Ant i body fragnents that contain
the | 8?% é‘éjd“‘m b Eeatedyihsyp) pharmacheticabenmirtositipns may
el fermli]ﬁed:imi dﬂﬁmxﬂ@t@ﬁﬁ@&ﬁ&nlelW%l ?%@%%@éfw E&r{‘nu Jation and

% rﬁ{) such f rag ment s i ncl'ude are not
g™ ﬁéat‘ﬁf'é‘}fy 2r?‘i’”égmtla‘?ﬁ&fm@&ﬁfHﬁenpﬂgidmséuarbyceutlcal Sciences"

[RRsk Publdh@e el R pd. ﬁ%ﬁgﬁleeﬂﬂ% @éd&%@ml"?h‘gd’zgﬂ oral or

fragnments that can be ‘generat ucin
drasymoOsRd agpinggagomfas m@ aFpariohtp:l ﬁa’la/gnyemtludm@dndhh@sl}ﬂbr

fshmang t treatin
Ao R BE g PE G P igatreoeritoneal, o
ipirappral mdutratmn of anti bod| es, screening for the
d b hed. by. tech
K ﬁglmz ?Igrn ﬂ_{é#x&o q{c %grrgrbacgu t}Cé %Ufs:'asj%fég%m v%&oglggal;/ebse formulated
éfemym-sblunkm prdfmmsbsopl@amoga@ﬂwampatmemuch as Hanks'
m&o% avs, |trmunora |g{éetr| c 25 assays, gel

U T OHEChT By nny Prphysiglogicatiy buffered ealingli quu§$lt¢rpr cellular
admmystration) peietrdnis APHOPARE &he pﬁMﬁlﬁ%amrlt@ggﬁ{%xg%w are used in
&é{ ne or rgdl oi sotope | abel s, for exanple

iInulatipne SUER peleiras piggendraliicknosmgh theiaat i on assays .
(e.g. In &IBér eﬂ%ghl%c‘n&a{hm% a.r‘?t% &X2al co@'&rﬁg%s“otf It}pea;grles%nt invention can

g etc.), COTTp e xatlon
Fr?ﬁ&‘ﬁBPFﬁ%&S@s PhpeErceisalsaccepalge earner,émeeﬂ;lsmywn irand art in dosages

k t IS For br
Clgfnﬁglg‘rlﬁll (tﬁ'ﬁlez{dggﬂ%@%r ; %@czﬁ ?})é?ersbentagl )the e(% ﬁcvthcaf Bcrr?%osmons to be

gmnalateé@p labjetys pillsnehpsung, |hbunds @sls( s}arupanilurbted)suspensmns and the like,
fr'Jer ?gigtﬁgf?a%b 115%6 E%g)tl %‘ e’{}? lsosb%c%{'e% (c?ld Inagrte otred %m%{dcl;%qentcs: '\{Entz
gossypol compounds are administered orally to a patient orally.

Pharmaceutical compositions suitable for use in the present invention include
compositions wherein the active ingredients are contained in an effective amount to achieve
the intended purpose. For example, an effective amount of gossypol compounds may be

that amount that induces apoptosis in a cell or tissue having elevated levels of a Bel-2
46 '



- 10

15

20

25

30

A very flexible nmethod to identify and sel ect
appropriate peptide targeting groups is the phage
di splay technique (See e.g., Cortese et al., Curr.
Opin. Biotechol., 6:73 [1995]), 43 which can be
convenlentl carried out usin connerC|aIIy

2051y RItEn R fyMparetopnaRE noepadinlegicabpsatinsios thermaginutas cells or
it 9B Al thUr?BfS&feEQ\‘g)in%Eg é k1 lv'atpan{%é/ ca?féblggp&ef‘ etﬁ(gsg skilled in

attached to the surface of phage,

dbaﬁmﬁpqcm%bﬁl lighted tfswﬁcawrerpeqye@dmcnf or tight

bi ndi nsiructs

i sol a?lg {getr\%gcrtlllé'ke: g'l’é%ecp én Cféhr%ﬂ?ncx hgm}gg&u%%l camposx?l lons may
s@qumegble ?hmy@lltleallysaccqmm @mirldnscdmg)rtshfg dxetptents and auxiliaries

f h : '
Qﬁegtfic%%ie%%oc%%s r{ag't <:>ﬂﬁc 2% :v? %%mp%hfis;w%aqr?qeaﬁtpge g\ifgecaxége used

auhermadantcaﬁy e'ﬂheqfrdpdrh&ins famuRedeor drairadiiigeetidathddideiif Yhe form
ecificit Ln this way, it is possible to

et _sp
pogga&ifgegmﬁgeﬁt Fapawles ﬁ‘é%/"l%%\%‘sbe conj ugated to
dendr THe Bamﬁﬁﬁﬁblﬂ|cﬁﬁlpﬂyh&ds\()@hﬁrﬂresﬁﬂnh%%ﬁﬁla%E thafh @5 ured in
le C|t ? d affinity for the target. cel
B‘att %% @HOWP&%r by mepnsof serpreptianp! wixies, h‘leﬂnsolt\ g, granulating,
dsaasrbé-ﬁﬁkin gelomtn e} R g
descr | bedgabot\%eﬁllgsRe%lhiesgng%cektnE Slél%%g%&%gmg ﬁ%%?@%:h
&Te§essegoodwi n and Meares, Cancer (suppl.) 80: 2675

al 1997]’%31176@&1@%9'}9}1&18{0:1% %r%taxheﬁ{ella‘rilggrg%fsltrg%{g |y 1ncﬁ'1d|e ra}clltaaous solutions

treatment of the
oiite Pcls*ﬁe(@nmoendsnn M@tﬁlr«soﬂabledmn b@dﬁltﬁmaﬂnduspensmns of the active

61{1%(919@%/ h%g%gpgggrggm A r%;rtaﬁe Oéﬁ/ &%{‘HO& ?%pgplggnsr eé"m tablc lipophilic
bcplmntsrx;rlxahsdts amoezmreu fagy Gigesnth as\Weeamd ik of syieetit @8 dczelters, such
%SOQW a§ na] tdrgat rﬁerml ns, auegossypgl -li nked ,

ot RYTA GEFHICP O IRPSOBHE A AUCOHREIT PR StsgenFions may contain
lswhstahztez elsat atcretabethts WisRssi Sl df G sb%ybehi]@n $LdPRGo@h carboxymethyl

(ﬁ@lflc b| stre%@awdln i nteraction. In sone
2GSt arroler Seving eaerl; 1ho SvPRRSION mpealsmpanéain sjtable

8 NEeSs § hﬂ@ﬁa}@&ﬁ f Y I
RRATEGs & eRchis B I RF Qs e L ARl DARIHRIEE i e

PEPYRtaRf h’ﬂ:ﬂll{ Penserifatedioditgned to hybridize by base
pairi F‘l’gmhgcc@tl@é’}'b}ép%@ﬁs MG ElE c%‘)edﬂk&ygi by corpbining the active

chr onosonal or ribosona
LRI NARE¢tS,, SosHyeohusripeiund eitti solidbexvibient,| dptjanal 1yogrinding a resulting

Qx’ix%rg\%lln%l r%%eg{x {he %Lee%fggéan%kegnaﬁt; c%qxﬁ)%sr\]xcljtﬁlél\? apxifjaries, if desired,
M@ﬁ@@:tﬂbbﬁm@raﬁevoan dSui aslblemkabenn&r@darﬁtﬂhydx(aﬂat&rﬂfot% fillers such

?J arﬁﬁgudlégra(: c)s§33?r%s ﬁ%gr%l%qr&g%aﬁgls st%ﬁ%é’rom corn, wheat rice,
PB4t BXC; Mmﬂoﬁ(lﬁlc[l A90Bthy 1 cefldse/ a§&ukﬁfﬁo@ﬂﬂ@ﬂ19?&élﬁhose or sodium

ovvth % Jel(gl nek. et _al Bi ochem
el isBligl Sud s indleingiatabizeindroghsnihp pediproteins such a
kdlganga can@gelar of @ERd, stirﬁé‘gghinfg'o%gom;hbhg ag%?@—;ﬁ%% be added, such as

rocedy e
e 5tpes- 6‘? %ﬁﬂ’*@lamome aga 2iginic mdsTopagalt thered brush WBodium
A¢ha8134, WO 98/33941, and WO 99/07724, all of which

- are gerel |ncor porated by reference), although many

met hodgesiiPle fRTMIAtIQNS of Hhe pagsent compositions may further include any material
approved by the United States Department of Agriculture for inclusion in foodstuffs and

substances that are generally recognized as safe (GRAS), such as, food additives,
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30 44 VIII. Pharmaceutical formnul ations,

adm ni stration routes, and dosing considerations To
illustrate the delivery of therapeutic agents, the

foll ow ng di scussion focuses mainly on the delivery of
gossypol conpounds and docetaxel for the treatnent of
cllavosngs, cdlommasevitantidsemiiteed € ahd piMp@Nti s, i BheM@in phytonutrients as

R R NN e

g Siyghades, Ganr3aionsiteditb Scopi RS RAo fitHEVMB NS WRR cRERY! idffavonoids,
pogar nmaceut | ctgl conposi tions which ma corrEri se at
| BR8P BR R GHEKFBYIS B ousrbineintkliPFrPpPRes Bpfougligands, plant
ephpdich®s) tfermliedcid, 8RB cyaREtided N Rl en &) Blneg ABV6 It BN R,
agent, the gossypol con‘pound_’s and anticancer agents

2Ry eRFiGRINg RGeSy lerpenes. cathephias, eelljtes, and @eenitmt i bl e
phar mas;esdeicea I k1 il ' : Al 0
saline, 1o Cbu% f %?’g{jdlcgegl%l%@h e!;:(tg ‘%8‘32&“5&%%‘)&’? geﬂr&a?ﬁ%n&lgar
sohtionnibenbreart ase cohfeinggvar arats e utlc.cpal yvimdpspadidoneg nabopol gel,

sT8 N i . . ntain one .agent ,(e , a .
A R U SR T
phlyema orsrlveobmixtorp d3yesiudia s pigynente Rtagibe adddal tx the teblefs or dragee

e N L

fdosagher -enbodi nents, the pharnaceutical conpositions
of th§h reserg.t i nvention contain 15 at |east two
agent %gfaﬁf‘% 1o PLPFEPISTBRGAt Re ¥sed qerl yriaclide ysh-it capsules made

oOpsletiv, 200all 288Uf, SARERRpsuRS &1AHS b ddiain AUE BAMH VU & AYcerol or
to a p%:qent under one or nore of "the follow ng
EURUPY i 'O Pushshit capiules spmpaNtaIe thediivd ingrsdieninfikest with a filler or

dindarsisQetSas 18Htdd @F ﬁﬁ%h&?ﬁﬁﬁ%fﬁklpﬁalcgg Sh&him stearate, and,

adm nistration routes, etc. e conpositrons a

ARiMBHY stabilizaws. by wflenapsulesyneiton chbmpdunds endyrbetdisalved gr
HsSEARE S s12@bR L&l ' |.0}: 00k cal - states. ,

chsgr act eri z_ed1 gb)ggig%ig‘?%hg% rfgt s?c%s hil%"?d B%rfif@’ Pauiq polyethylene
pivetlavithsor ithogt stabliders2, Bcl - XL, Ml -1, Al/BFL-1, and

BOO- L c. ). The invention ovi des t hods . f or
nducraapadidie Samdsd d8Hha e P ieitonyBim dpiedan
Rirrnacqbpdl atdeptaBielcadief May by preparad, pldesd irl dﬁ)@fﬁ@pﬂ% cBi¥ainer, and
%%%ejbl mrtegd Lo Bel -.2,t Bcl - XL, -1, AIBFL-1, and

CHIA AR pha it d RpafitpBnt ¥caretmgl @mpgunds, conditions
Bdivared Shald el @Ry SHRAle tEARALECHn NS ﬂeﬁtélqm?aul%%gulation of
enbgqc_igl mﬁ=nt S, One or nore conventional anticance
APEHEE:

. YRERIeistatmdieeasts: sanswre dpauitsdémnpha defiensy ispadrome
d@DS\),QIegerﬁE%tﬂ@@érllo@f%sﬁng%gcﬂta'r gge%g{ft § eﬁa&gﬁn ERcal compositions

exanpl e, . gossypo conpounds an ant’I cancer

RgBRE Bravifed Bea aatandican be feamedwith suby edts, imdydvehomst jimited to
hytirocdhldHRa bUTRER Uick G2 hd taphe garrier. sugh a

p)ﬁiysi ol ogi cal sal H%e.cxgﬁgr?}aggf%?]ﬁ%tg%g' 4 £ afts'teid o be more
$hitle ineaquedusror dibki pretoyicoblvpita tirah are titd @alespppdingFred dasdrms. In

RSt e mrtBred Pl e BRG0P YOS 7 T b

histidine, 0.1%-2% sucrose, 2%-7% mannito] at a pH range of 4.5 to 5.5 that is combined

~ with buffer prior to use.

For any compound used in the method of the invention, the therapeutically effective
dose can be estimated initially from cell culture assays. Then, preferably, dosage can be

formulated in animal models (particularly murine models) to achieve a desirable circulating
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In some enbodi nents, the formul ati ons of the present
invention are useful for parenteral adm nistration,

such as intravenous, subcutaneous, intranuscul ar, and

i ntraperitoneal. Therapeutic co-admnistration of sone
contenpl ated anti cancer agents 45 (e.g., therapeutic
podnepetptiod eage that irdb e abqatamx:mmpllsi \shleeﬂcmédﬂgvegemfeBcl 2 family

t IR

o S S i M S R TS
méemyl u’ﬁ emh@dfrﬁbodhrﬂedtu dhogr mbe aﬂdihbﬂ]ltor&eﬁﬂldrﬁl arﬁ@ﬁbﬁer aoents) that
surface area, g)gthetdhe particul ar conpound

a8 ayapioms 1STReCAHYF (egutuaregyia eﬁFth@%lF%%tioaﬁlscases

geneKalg, baabt imiteh@, tRAESS, aPJM(Qg anth{e?ap@EtlfteéfﬁQefcyQ@such compounds
bei concuréfe)nt I y adni rii ster e Accor di n% , In sone
g

e Y £13Bd554 plaasmeceuticad nrdceriresgp &l paiures or experimental
Cﬁlﬂﬁl@lénéj§ fortiSeRGINRIS b n%?(tl‘i@do@e Rélh &oonbone 80[9{ dt%n) and the

conmbi nation with one or e conventional anti cancer

abBPny &hé dosg.therapeali@dly ieffective G S0V @5 the Poprg &tionN OTHOHRS ratio between
etc,) or in pharmaceutical 10 conpositions where it

i @Xlﬁai@éélhtv\mehl'ce%"&icw%rh?(ﬂs;}ap@phcomﬁ@m arphlamrabzaeaxpresakilay the ratio

a e o t he

D S pERaRC CERRONRS frar LA B TRIIR nafes S BBERT Thg et
p&tﬁﬁﬁﬁbﬁ@m IcEIahdlwré fedys. an@@&ﬁf@iaﬂ%xﬂﬁl e sCARBL L@ formulating a
bei ng tIﬁ{j)eat e t hese pharnmaceuti cal conpositions may

PR  ¥AINPAE T AMBE e §5:& t ketmanal Fqpupeaballus, Felis catus,
| fdaddnys fah@PR] QH?STﬁ@Jongrdmbﬁtdo%om l11=,s':’gré-{fera1bl¥i however the

admnlstratlon may be found in the ' late
"TREIFN g eiios iPd liraied ta thisarngSc Wishivegange(dfiairtulating concentratxons

Ruh 1h§{1de”tﬂg Eﬁgg V\E@ﬁft oxP i t)mm?j F1ablo& glegnes w@?}( g’tl Igﬁ ge

exanpl e, 1 nclade ora tramsnucosa

adepevling Won Uiy @REES Bim @ﬁblo\}@cf ¥ensltR&l 'é@th@ﬁbanent and the route of
[ ramuscul ar, subcut aneous, i ntramedul I'ar Y,
aﬁf'?‘&f%@&i intraventricul ar, intravenous,

intr aﬂ&\'élek&b@ Géﬂage Rlchbdhlb ?@ﬁéﬁhwmmdﬂ;yﬂ:lam:{ \ng o%gle%g{iem to be

|nject|on t he har maceufi cal conpos tions o
itFoeAt Porresapd paministraiiomare adjusted @m@u@@s@mmmmﬁ the active

Rh&ES roam Mal'nﬂnrpﬂx aLGleq %’ffgal 1‘1‘.'1%”%1 %%ctgl %hlc%fn];a.e)/rtic’e ta ue%hl nto

as Hanks' sol ution, :
FRGBNbINglyAe Aielsgv ety 451°ethe dlsmb btate; ageoweights anﬂegemﬂer of the patient; diet,

£ e sca BT R PRl 0, B Bl Ralel BB e an

ttolerahea/respomte ortherS§uc L angnetingilatn /e eti@EORfiptsit o n K MM be
ot her errbqgl ments, the

SR8l brerk? 8Bt FLorbNE 0Pt DS Shradunterravisaying on haltlife

cad clcmnémtcmﬁktai;ﬁdxduﬁdr FGRABABORISE pRadinhdeuBes %Qﬂhﬁﬂlﬁons may be
in the art in dosages suitab

kno
fagmmdsﬁgrledgg‘ HisSYFatiDR.2%Y%ch carriers enable the

phar mioemkl d‘o@ige@‘ﬂ‘f@ﬁ@'rﬁdyﬁﬁ?y t6mA 10f180,008 LALE aﬁﬁg' up to a total
e capsul es, 1iquids, gels, Syrups

| s,
gpﬁﬁqfl aégut ]s% gﬁ%"ﬁ’glnﬁﬁ’é’oﬁﬁd’ rpye of pq{@nlstratxon Guidance as to particular
dosages and methods of delivery is provided in the literature (See, U.S. Pat. Nos. 4,657,760;

5,206,344; or 5,225,212, all of which are herein incorporated by reference). Administration

- of some agents (0 a patient’s bone marrow may necessitate delivery in a manner different

from intravenous injections.
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for oral or nasal ingestion by a patient to be
treated. In preferred enbodi nents, the 30 gossypo
compounds are administered orally to a patient orally.
Phar maceuti cal conpositions suitable for use in the
present invention include conpositions wherein the

act i verrefegedehbotiments 6f 1O pleddnd B entibnroBldsGhbinYReutical
amount. .t o %@hleve t he i.ntended purpose For exanpl e,

TEPPLERS AR oA SN (LSRR ATRINhRELIBPOL taatpatient to

armbNicell g , daRekices) ﬁ&%ﬁaﬁ&i SInlsBm#é oﬁl%r préfedfed 'éfn%&ﬂﬁxents the
haV|n el evated levels of "a Bcl-2 46 f amly proteli’n as

R iayentign ftheaprondspeharmrasylicehrorenasitine anconethpds of
%@&mﬁw &gl
AP Ing 3R B e ol A e BRI Bl B lapcegapent n
tqﬁléé@n@lpw Bpssppdl e 2 pAenmstch thm peld: (eag | oanéan cem)gmnfefanom inhibited.
di scl r rgi add t|on to
Mnor edn HleferR A8 AE! B bl B e e BcteiEr
sovwnpzassummf atfaib-l2darphaplm&trecﬁg cEdHZyBalcxgmrabll &1/BFL 1 and BOO-
r[is Xci pi ents and aUX|I|ar|es t hat
S, 513, S0 TRL SRRl FIL R ARG AL r o8 i3l ofaBet
[fmapﬁpﬂ)tdlm imsludh bain areanm heitets®thypeas IBRE W diSaikdsy eanIé}‘é‘ acquxred

gt ons for for oral adm ni stration my.
n'{) ? isency &nd?‘u &Fgﬁ@@éwe e%tmné,sand(ylascular dlseascs In

Ssﬁll firtHeASmbddig ek, &Eé@e&@éﬁ k&@hle%ﬁ%ﬁhéﬂt@?%e@res%ﬂ@:om ositions and
present. i nventi on may. be manufactured in”a nér
t“FFé*EOdrSs‘“? pdse Pt %vancléedgo bresst agpenoprostate ewetntlmmvama skin
FhdeR Panddéatie @hi¥del Qolog a0 ateh zﬂgm]a ﬁgr?gang?rkbxqgm cancer. liver
l'evigating, enmul sifying, éncapsu i ng,
cysphibiaddergnese.ave seel flung deheer, et carahomm,rnudlmm (adB:naI

e ra ncl ude. agueou
ot imBRC Rk, RO BB M Wb R HRRPER. B prsggng invenion i
ﬁeﬂnwn¢n6pbabnakﬁyqnsmmgemﬁp@nanﬁ&nkhﬁca&hrve 15

o oot S ol PinBREE: SRR F BpArtrecte bt buhpyne cevared
tavegeliBcl- Eﬁamll‘}qiruﬁm(s‘) atitapleofot ﬁczﬁxﬂ@ﬂﬂ b3Shé %%?m%rluon%e selected
gy ghetlc fat cid e ters such _as et {ﬁﬁo eate or

NS § FEWle ofinterestfegmaells, igseso fluids rielsuspisted of having high
EWSIQQE\BbDDSarrﬂBVpr&@msQé B, B&@ﬁcﬁ?ﬁ el h%daﬁﬁ neaserbBEDIVA,

cosity of the suspension as sodi um

E‘éﬁdBWH%%SPF levelsiof Beb3 miliarpleing in theramplgtiag one or more well
eRnidIRR IWmunbhﬁto%HéﬂigﬂStEcﬂH %J %q_,:[gRQ%Aﬁ es efn %lgf% %tc) and
o e solu |

20 stabilizers or agents t rease
spmpaEsmisyinesBel @ %mlllqu‘t@ns mhh,e sqpipdpaithtdvels ofBcl-2 famny
Bio@@hsym 99@&%9#6‘?&&%@ xﬁg%a%dl%géﬂ Bﬁnpq%stnq% Hgﬁ WL%%WBWF\’I (Hasases

preparations for or
suspecied ¢hhgingsbapoenzs b(yehaglng elpostad [pokls cOomi Mt} Boi-2 flamily

Bt €2 IS B RN by B ol e o 8% sseetat v

a@'dpangxgslwetsaif loge atmxbiei raark@s (e.g. f poasicleBfdes 280 1y pAslipids, erc.) in
bl e excipients are

%g%) Rl eaga%egl & Sbeﬁoﬁlgﬁﬁ efe)|t lpaé%gecgudﬁm irectly indicate elevated levels of

Bcl-2 family proteins in the sample as compared to levels of these markers relevant

. nonpathological samples. In still {urther embodiments, diseases suspebte_d of being

characterized by having elevated levels of Bel-2 family proteins (e.g., Bel-2, Bel-X |, Mcl-1,
Al1/BFL-1, and BOO-DIVA, etc.) are selected from diseases that do not respond or that stop
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as sugars, including |actose, sucrose, mannitol, or
sorbitol; starch fromcorn, wheat, rice, potato, etc;
cel l ul ose such as nethyl cellul ose,

hydr oxypr opyl nmet hyl - cel | ul ose, or sodi um

car boxymet hyl cel | ul ose; and guns including arabic and
rcspagraoam theatragnd with@ne bnwotoiveasonadjetebnaer thetkpies (e.g.,

p A N s M L S

pol y\mhepkesmt frtvehfichoiB @ot in@Aded tabglimited @ahdladmiinRtrstidntroutes

her uch as sodium . al ate n esti bl . )
B ‘Pracl IEHUBAEERR KO 4uRicEh N CEEG bﬂé I‘rﬁﬁc qpipjsiption routes

akdntieh | REY th@@él@&tioﬂ'of waRRLOV RS e skh?oMHsE afthobat es
Depart nent o riculture for inclusion in foodstuffs

f
and 13 §H8% %Fﬁ@é@g fRaedimeRs.gasEPA cPYPOYISS dEFrdauRistaEsd df gatient
af %)ge raPE B Adut f @@?OOarqg/'dU ‘ﬁ%ﬁv ab%Zt ] Jo%‘ﬂ%%/ﬁ‘zg,s and most

colorings, vitam ns, mnerals, tonutrients.

preferablyHianophant | @ier4d) mag/day,da daxtfﬂemleﬂmpmfe@feé p@bmbrrmtg,aaﬂssypol
cg?.gg@'t&}] q?eaz{rcllg‘mlugttgﬁg ége £s ?Hk:ﬁ{ (%.:grtg%rall??‘tn ahtgt/e%g?e &1‘119 d%&J (% 2.,301t0 40 '
negAdy) Sincken tomavhmrﬁedjlblog\ﬁc ngivityd& g.e slteratmn reRip mo @wclin D1 levels).
ol i r r ni di ns, 1 ndo} -3-car.bi nol .

Sul PEEN G PR R e e e e SRR agpistered o 2
p?ﬁet‘rlﬂ firi @on&lgnmonwthfgb@s&@mfﬁbhﬁeﬁndst Tht ElaBaNRSctasIBganBédhedule is

t ci.ds acetyl ene i nones er penes,

88§Ph§%ﬂ?wn§l 3 wedksatlawey rfaccah%wﬁ?%%Uﬁgestiﬁ*sfgté%neqﬁa@éaeﬂ@n safely,

wither ksl mghéx’ruoswnt@bdt)e oft Q@N/d&ﬁ SchEH@b. ESze 62N D! HahSkbrth eral,
0 contain unTarablc

e o8 Onsaoa 1604 56216 [148RB). T aTsparh gl . Clin. Oneology.

1p2kysshyd 9@@1 ]gsrymlr{omgél%f di b%evﬁh@lhwh% LTt V)

SO|UtI0nS sul tabl e organlc 10 sol vents or sol vent
[2000DurTds patwé @txumtﬁeg agrocipied nathtad mprastertreg taxkaesiinclyde, mgutropenia,

t - [N fQr {i on
o490 5l 13855 00051 i B e LAGHL LA
efmbodimentsad smgedsent iRPveatinmpeutde ecakbklp adapmlsmatxmsof thabesaameduce

pgtl ngf’otht?%al y dr&%kﬂﬂgﬁa@,?rﬂs Efé%%:)té OIC no gluli% ‘Wg‘g‘& ag;ninis”tration of
tyahdt(eg., docktaxel) @fdre FequRHENthas ofe)OfdeR|dutitig a p&ient’s course of

sor bi t ol 'Ha%q&ggp fit a sul es can cogtaln the act.
eAGIBLY B e G0 YPoLSHTRGUETS 1§ FXRSFIRA & RrOGUREIYBRBIStc effects

| act ¥eidlethe Srednt MRentionUPhIt Gidiied tS M patfulap hfecnism, nor to any
magnesi um st ear ate, and, optlonally stabilizers. In
<

ug%ffffta%dab%aﬁ 8 action&f Herdzens banmrsimiisicradythp folipvdapexample
p?deé lﬁﬁ?zﬁ‘ﬁgﬁgn bf‘arﬁék'eﬁ@m-yetegd %lﬂr&&dux@ W6 d%?en%ﬁltetﬂéteﬂhélsdrug

iquid paraffin I'yet hyl ene gl ycol
llﬁpraﬁw Qbatvese a@ﬁsmoz em@po @Qs m.drmng@r mocm@tle@xwprr dgehh ghaa are

lated in a
ar ma ceutlgg %géggﬁ?gﬂfgwégﬁryer may be prepared,
pI ac &cetaxedms acpqmmwplwumsttaémbmdttan @ér3A4pdpech fabeitedirdnoy p450
c}x%ﬁ'ﬁet nﬁlg?mgcok tl% daqa §&%ﬁ19d fo? GOCC axeﬂndlcgt \g%%s\’/xgance in its

oun con
clearancc between patients. Poor docetaxel clearance may result in an increase in the area-

~under-the-curve (AUC) and thus greater patient toxicity. Several investigations have

reported that gossypol decreases cytochrome P-450 and mixed-function oxidases, although

these results have been challenged, and no human studies have been performed which
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i ndicated on the | abel may include treatnent of
conditions related to faulty regul ati on of apoptosis,
hyperproliferative di seases, cancers, acquired i mmune
deficiency syndrome 25 (A-LDS), degenerative

condi tions, and vascul ar di seases. The pharnmaceuti ca
speoifipallyi adidrsasthisnespeb é’hpnr, ovis pkssllb&sttmt s@bpohomlicmhibiteCYP3A4

i nc ut not limted to

%193??9(111}@%% 1.:3 CtE'EHQX e%axe?dccnérggltar %n m%gg}te pétle Sartari c,

mal ilo,ong embommem epatienBalatimidiaadd b daideddre I’oEgosSﬁiollJ Prel week
ueous r protonic solvents that. are
P BETeia ity (e oben BE Pl The Rheropr s et piocetaxe in

the bﬁtfe!ﬂf § Syt Erbaﬁlaitle@ aftmyc ;baelea{ redEPRA ihkd ﬂ@ﬁdd@@&‘ﬂ&foeﬂaﬁell (See,
nmvi 3o_ hi st 2% sucrose, 2% 7%

Rn%lﬁﬁ? it étClal qulariéel%ﬂ%[@%}i Bosetarehdosing is GhEhalh
reMiidel a4 dF@BoR1 K Mo/hO WSE: TE aos@%yd&&mgmﬂ b%%?%if.\lalny ééaaated

met hod of the invention, e therapeuti cal
t°d'd§?émééliv tolerated dasaoéebaund s mrm%/wml@ rﬁlmeltimegufﬂ!,unbnnatlon will

R e R S R

&Pﬁéélrable C|rculat|ng 48 concentratlon range t hat

d | .
R PLARRS 0B3RS chb e Bl BUBLER LSNELS Bhpducioy
usdm dﬁh@h@ch@rédﬂﬂtesﬂlﬁmmmTpf(S@)S 2V, PO W RN PHL B codenR s,

o ooy b ey Rt 24mr 12400, The ERMBT

te@ WAPERABhEWN lolRedétSeASH stﬁfealto% Fi( Blo8d 1ele‘§ Led %ﬂh%garg elyp3ag
LLBrollferatlon di seases, i ncl'udi ng, but no

Yratesa froBieAueriyy N sm%mian@rﬁ%@%b@meis@t ETVEREREye @recsqgidh the
coCHIRMRRADN o‘?@&s?ﬁo]qgkﬁlSmd@ &fla QXan%ts %@??ﬁ&etaxel using the ERMBT

pharnaceutlca proce ures in cel ur es
to dgtiseripprastential deusiintastions hytweeh olre ghasypohindi degetetrd TBS® skilled

in (E}]iﬁlébgt v??l‘;‘agp}' @M@‘f’}h 5911§8' s?RaH%ﬁloB??)gl ?Einob@utﬁlgg% } c&tetnﬁune

0 “dose th era eu IC r'vein
popampiall interaghdns b'Eh'eeed@ssypaltdompbmdmedl cartdddakeccoarpdunds for co-

'admxn&gﬁ%Ut'C effects is the therapeutic index, and it

gxpressed as the ratio 10 LD50/ ED50. Conpounds

t hatln eothie &hbodiaegs, stdhdardpRtun6hibtoeheaasal @Jcﬁm@ﬁ&fa@é éffloyed on
btalned fromcell culture assays

sabffep P Med DR HRENS s, erATig. Hedmens W Brpmatpied

coh@ﬁgﬁoﬁfof dlﬁbs;ﬂr%nt fn%nt%%ﬂét@nmﬁ@é'ﬂﬁﬁbés@ﬂ tHéslgveﬁseof‘EBol 2 family
uus cabal lus, Felis catus

PYQ%WF Ee?%n?ﬁ.zaﬁckmm Bax, qtpe Bejscagmpls i msSQE‘ﬁ ESAPIIFIS
1n4rﬁ1§n§llx%@l§e%{|@ehltéﬁmﬁ%\ﬁ)’s%g atnlﬁﬁodxpé' BIRIL ( DM Wut‘eﬁa ®L)y, Bel-

limted to this range, hin a range o
Xig srerBaxdZymaed, Somith bart Fnammgd@Ab his LE@B@ dmmhlnbltmetlbeel@ofthese
99 b b TGRSR SERRELTS LN S OLR ORI
lﬂmumhgomle&“itstudmsdrd lhe:rpTettad esing weudmanlnshbd autmmknoﬂfreto those

in \?rlg(eza\%vlt oﬂp&%} asmic en uc ear E)txlngr{lg:?\vxlélt %Icf\éh%gegrlgcbg h%thv& 'T%e cxpressmn
le\aﬂlhnfchsHZr Btlr)éln aad Baadqxlllbé getetntingl Wyvéadatisddtlléadi 5000 neoplastic

cells in cagh case anae expressede as a percentage. Expression will be considered high when

the percentage of positive cells is > 25% for Bcl-2, and Bcl-Xy, and >50% for Bax. (See

e.g., G. Rassidakis et al., Amer. J. Path., 159:527-535 (2001); and S. Shi et al., J.

Histochem. Cytochem., 39:741-748 [1991]). In other embodiments, intermittent samples of
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20 noiety or to maintain the desired effect.
Addi tional factors which may be taken into account
i nclude the severity of the disease state; age,

wei ght, and gender of the patient; diet, tinme and

f requency of adninistration, drug conbi nat | on(sg
whedelperhwi bbstbtainddt foeSuoressence eefivatedigelb seTtiRg tapalysis for

r n ght
DAl KD BBl B p ASEARHIEML | o GRARPEL AT
iumumom‘agxreyicBthkarcdtamegdplﬁxglidmeﬂal f-life 25 and

cl earance the particul ar f. l[atiqQn

phar rra S nlregg Oglﬁlﬁgtgit?? BHQaWﬁnd%om lY EF %Fselé g{a"led When
the mﬁﬁﬁﬁhﬁﬂoletateneﬁosaoﬁgqesy;iziocdﬁmoud@mg @ammnlumalymye vgrr,)ao

fromO.1.to 100, 000. m.cr ans, . to a total

By S R B L SR AE st e i o R Cesgepy
c@n'dhdzﬂ@ ses@5lidhed PRIsbing eindbdiARAG IRSe-ARftinEbRie R (DL T) i s estabhshed
delivery is ]grow ded in the |iterature (See,

U. S.
wss 2 AvepsImplsde-2., 30¢lh tistygs g Aid Bmpis) 2’2@921590 napqroasmls or any
d{‘ﬂr @Jkuﬁ{yewma{ g 'd}aderBC@rrm BaAY ﬁﬁle khile ﬁ'feed'aﬁ&ﬁ € being studied.
Adm ni stration of sone agen sto patlent S bone
mar r dnstifasonrreetes simbadimedis| tuoweatlyatﬁ Aose engatpiion adihireyneaf 9 weeks
Jf ftx%Hh‘lem i5 ?éﬁ%ﬂ?&‘?or b?ra]t%ﬁ'ﬂ sﬁ)ﬂ'?ed af cﬁ)rdg{] qg\;eﬁdT m%wgﬁerated

esent 1 nvention provi des phar maceut | ca
dow@d"s‘Dl is@rSneind threidsoadsviidr 3344d of pitstteckprgieage DLT. If the MTD is

bR O VR e BRI B R BT AT Opbgrees

emfkﬁﬂﬁﬂid’n&d dewbadialiedated to birentspraséing td the efitefiodedcribédi@rthe

FOVI har maceu osi tiops and t.nods S
st heeRer g rred PP IE R ctnP Rate s TPEagt GO calted
TRRUSEYERTEHM R { TITECRN) 20€ Mhelify ardddiGHappedl, Bidnetrics [in press]).

ossypol to a patient, such that cell (e.g., cancer

afly) the ﬂéTEﬁ&Mme@wduagsumm 2 Fadelfor the fimsrta peqyrggee of toxic
r@!ﬂ%%@ 438 Sotioh BEIRE DG %ho»b@ﬁf&n%t&?ﬁ% aﬂ hafiafd &irb&0n the trial
the overexpression of Bcl-2 f 1groterl n
t() @e gnploped when aigratixig a qv@maumt/tcgp:goqe le\@hd gase thiswigthod is very
S ed
B LS RSPt g b
dontihucciely réxunitedrtirongitout a trial, edthbog re¢ryjpmpigpelises ais doniges patients are

di sease cance u ne deficiency syndrone
‘(e&f%éf? g%sg § MRy %\'ff “\}tg(i@e Sri"&?% gl‘g and vascul ar
di seds@sefertad errﬁ:bdinienfsufoﬂlbe/ingeféatmﬁnnénséas«:d tdile an;dimsaessare

jtable for treat t hy,the esent. CO ositign
HBIAEAL SHEIOTREN VEBH bar BHRERN B 3ROPsSHCh £y BgERhologica
SRRES! DNRlAS kR emiadhefdnia pAYe, Mterabibhsbf ek piREEIn of Bcl-2 family
pancreatlc cancer, col on cancer, nelanona ovaril a

RraistEr andispspare achiation as el @f urstreas Aee AOWRYISHE efteearol faspases

HANa TR thhibisg. Q‘ﬁ@é?:%fulleg & thE R kwilF BE %l@ %adlm’&ls%ﬂﬁnd execute
adrenal carcinoma, | eukem a, neurobl astonma

ayhavelo0 teeltthea andHemirelrer of plbernelulanand bigcbamicahparametist in the
fr&ﬁe%%?gagﬁlsg?esl imted to treating, any particul af

ype of cancer. In sone enbodi nents, diseases
suspected of being characterized by having el evat ed

53



| evel s of Bcl-2 famly protein(s) suitable for -

treatnment by the present invention are selected 20 by

obtai-ning a sanple of interest (e.g., cells, tissues,

fluids, etc.) suspected of having high | evels of Bcl-2

famly proteins (e.g., Bel-2, BC-XL, Ml-1, A/BFL-1,

and BOO-DI VA, etc.), neasuring the levels of Bcl-2

famly proteins in the sanple using one-or nore well

thmnahemtiombﬁﬁw Jhle @& thet e‘?x%vﬂl'nﬁé&ﬁ§ d(s@]oged below and

CgISAa Veéstern blots, etc.), and conparing t

indigated with thgcnurpbers ito §2.pr ot ei ns i n the sanpl e wi t h

l evels of Bcl-2 famly 25 proteins in rel evant

ref erence nonpat hol ogi cal sanples. In other

enbotli MenAsnetidsEasodslat e5i8th PLelRR) : -

characterized by havi né@é%ea\s/atled Iecve gﬂ%]smg'ne or nore

Bcl-2 farfly PB5PYdiEgns (e.g., Bcl-2, BCIAL, Ml-1,

Al'/ BFL-1, and;BOO DI ect ed . )

conparing | evels o cgﬁg hg#es:“rrgt%llrdg&‘ﬁ O%Ere’r(%rcs(sgs agg?l'z family protein;
~ pol ynucl eot i déis, pelqusmllcokemunld;mdds etc. ) in a -

sanmple (e.qg., ceII etc.

"directly or i Sdi regﬁnf}gls?{gcéh\vghéﬁ" 8@%&“@8@ %pgsa@ﬁgosg@ol

Bcl - 2 f arsompowrdatndemsnditiodssactsMandpeptasis HOaRAAGs )‘h@du)ated
| evel s of these markers rel evant nonpat hol ogi cal -

sanples, In still further enbodi nents, diseases

susect ecrhefmdnﬁsdrw cmarl aahGkihzed ysg??lvélg’@??gr!dqyé@s_qg(ﬁa}id Bcl-2

_fl vel s .of 2 fam proteins .9
roteip p P°2t°5‘e§r‘|%ls='15¥1911DFWA§‘llé‘{e .) are selected ftorn
di seases that do not respond or that stop so
responding to treatment with one or nore conventi onal
ant Bcancdhe misthod jof Ekairt &, gherein skid gosshpsiapyipoundds @) ig8sypol.
t her apy, ‘and/ or surgical intervention). The present
‘invention is not intended to be Iimted to the
admini st The inethod ofiCRasn 1 OMIREEN s4i8 LoRPhd] EhpAHdEY N&ss%)%l
a subject. Indeed, a nunber of suitable adm ni s rati
routes 5 are conterrpl ated the selection of which is
Wi t Bi n t ke mkihbd opEla o (+F)ogdssvme
preferred enbodi nggtghpagéig%gﬁggﬁn%%odh E&Jr;qgls (+)-gossypol.
adm nistered to a patient at a dosage range of about

éré?erzgg?‘f/@é]?tg?ﬁj g{)out ?W‘elé 9583)3339 égqq‘%d“"gndﬁsm st

goss¥palongul arly preferred enbodi nents, gossypol
conmpounds are admi nistered to a patient (e.g., orally)
in atolerable daily dose (e.g., 30 to 40 10 ngy/ day)
shotn t oTleauehsdofClhinDl, ogicteibedid ¥dskypol €0 d )
alterations in Rb and Cyclin D1 Fevyébl S) rﬁ]polurq és()%ossypo one-
ot her -preferred enbodi nents taxanes (e.g., docetaxel)
ar e8.admi THesh@hedoftClaith 1, Wie%ald SEPL
gossypol conpounds. ‘The cl assic %bgcet axdglﬁﬁ&al%ls%fgossypdom
-schedule is 80-100 ng/n2 q 3 weeks. However, recent
st utli es 1H4GHRRdd deftakint ven saf el
wi th perhaps hi gher Ig‘o@gﬁfqﬁ{% es‘r:‘ilgdlq %olggyp%i CqRQY 51£¥"gossyp°]
acelicaidiul e. (See e.g., J. D. Hai nsvvorth et al. 15 J.
Cin. Oncol ogy, 16:2164-2168 [1998]; J. D. Hai nswor t h
el al., J. din. Oncol ogy, 19:3500- 3505 [ 2001] ; and C.
KouPous ihe nesthaal of ClaGaric ehercmesatl goE’sk}@btﬁomp%ﬁncﬂﬁ% 3)43&sypol

acetic acid.
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[2000]). The patient toxicities associated wth
adm ni stering taxanes include, neutropenia, asthenia,
al opeci a, hypersensitivity reactions, skin toxicity,
and edema. Preferred enbodiments of the present
i nvention provide weekly adm ni strations of taxanes to
redyqe 2GnDRtlRAtr bR ! vhéSinteia! s HHOIBPLATH 8¢AMHossypol
ef fi'cacy. I'n other enpbodi nents, adnihistration of
acttaxemitks (e.g., docetaxel) nore frequently than once a
week during a patient's course of treatnent with the
di scl osed gossypol conpounds is expected to produce
syndanrgi strhe nrfho of Slaint| Whertinsaidrgessyps! dompemdid i iit)reshy!
not limted to any particular mechanism nor to any
gossy@ek st andi ng of the action of the agents being
adm ni stered, the foll owi ng exanple 25 provides a
description of an exenplary testing procedure used
det dBm nd@hpotethet ioAC!Iaim Jgwhérainspid @opyRe!l compRisis (-)-ethyl
%?ﬁ%?VpO' conpounds and one or nore anticancer agents
_ ‘are candi dates for co-adm nistration with
gossypol . Docetaxel is extensively netabolized by

phar fotoldhBETBIaLE DL APAET P e Bl Epund s xgtnd

gowdygdel.variance in its 30 clearance between patients.
Poor docetaxel clearance may result in an increase in
the area- under-the-curve (AUC) and thus greater
patiignt HexhfetHod -of SRYAM 2 vhéBMEEHd 38 pOINBmPBNAY is &
reported that gossypol decreases cytochronme P-4 and

hemigasslypolanet i on oxi dases, al though these results have
been chal | enged, and no human studi es have been
perfornmed which 51 specifically address this issue.
Thudg. i t Ths nededidfCiaimtlhahergmssidgoksypolidochpontnd isi(4)-
CYP3A4  activity and |l ead to toxic docetaxel

- hegueqsiAcl™on i n sone patients. In one embodi nent, a

patient is admnistered a daily dose of gossypol for 1
week _ prior to receiving thejr first dose of ..
docelt7axeIT.he?}Fg‘%ﬁgﬁﬂ?ﬁ’@dkfvh@tﬁi"&aﬁ%’ﬁyﬂ’%‘ SPrgedbisial in
hemigdiypoidreent ' s system is evaluated after the patient
receives her first dose of docetaxel. (See, R Bruno
et al., J. din. Oncol., 16:187-196 [1998]). Docet axe

dosigg i S'll;ﬁetr_lﬂ_ﬂfl@&joﬂt:lai f,%é?ﬁﬁsﬂ@@@s_sﬁol 8hapdund I a Schiff’s base

mg/ N2/ wee e dose of docetaxel "w be gradual |y
ofésegdsaymdl to a maximally tol erated dose of about 35

mg/ n2/ week. Sinultaneously, information will be

coll ected on effects of gossypol adm nistration on the

phenagt y piThe eetiodE IQImaf, wherefn¥¥Rrl ebssyphkconipennd ispiSchiff’s base

expressi on of CYP3A4 can be neasured easily and
of (R8s Bl bl y  using an erythronycin breath test
(ERVMBT). (See, e.g., P. Watkins, Pharnacogenetics,

4:171-184 [1994]; and J. Hrth et al., din. n .
Res.20- 6 {Bsmethadeof Cumol, pherpHisais-aasyrol chupoiiad BREy s base
o |predi ct steady state trough blood |evels of
offt ﬁé%s%%at are CYP3A4

21.  The method of Claim 1, wherein said gossypol compound is a Schiff’s base

of (£)-gossypolone.
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15 substrates. Consequently, sone enbodi nents of the
present invention are directed to the

co-adm ni strati on of gossypol conpounds and taxanes

(e.g., docetaxel) using the ERVMBT to determ ne

potential drug interactions between the gossypol and
docet axel . Those skilled in the art will appreciate

t hat 35 M tRmbfed S EaitE W%mu.@gosg,%n BSinpbubb tszaedchtf?s base
deterni ne potential I nteractions tween gossypol
ofGhpwsaymbiorngnd candi dat e conpounds for co- 20

adm ni stration. In sone enbodi nents, standard

i mrunohi st ochem cal techni ques are enpl oyed on

sanp?¥®s obteaheibal 6fiClainp htwherdissdidgdssypohcpmmund isrd Suyiffs base
é@i tnean with the nethods and conpositions of the

S&HYPY'RA%enti on to determine changes in the IeveIs

of Bel-2 famly protel ns (e.g., Bcl-2, Bel- and
Bax, etc% For exanp i n sone_ enbodi nents
i mmutbhi sthsanhedel] Cleethnt*&ms%gwwhtqmnw 3 §fhiff's base

ﬁ%ﬁéﬁg&g@t 4oi nteria, CA), Bcl- XL, and/or Bax

an Franci sco, CA) are used to determ ne
the levels of these Bel-2 proteins in patient

sanples referred e ment
[ mminsedhl S e eeﬁ?dgcglr(ﬁg 21§rea"rsealc?%ctsg)r$p|8! Ctmepc?uﬂg}s agfch‘f“ b“se.
of\@)- goseﬁioabdeiishﬁd. criteria knowmn to those in the art, _
any cytoplasm c or nuclear staining will be considered
positive. The expression 30 |evels of Bcl-2, Bel-

and Bax WielmdiRodsriahiv NeFheRin GREYshypaI1 éﬂmﬂoﬁﬁ@ts a]SéﬂQ’@s base
neopl astic cells in each case and expressed as a
offa)-gessyeg]aceticepidessi on wi | | be consi dered hi gh when

t he percentage of positive cells is > 2596for Bel - 2,

and Bcl - XL, and >50% for Bax. (See e.g.,

Rass?Haki Eﬂeemetlaid of Qlaipy 1, wherelnsaid gosypo! m@%m(az&mf)’s base
égg_i 1Sh| e J. Histochem Cytochem,

77 %ﬁ@mf 991]) I n other enbodi ments, intermttent
sanpl es of 52 whole blood will be obtained for
quoresce ce actlvated cel | tjn FACS) analysjs.
for 28e| - Degpiheseef. %%kpﬁ)@%&%ﬁﬂ%@ﬁﬁwﬁ 199 Y5GiTs base

of t€sol( PBLs) and for inmunomagnetic sel ection
WW%I ing epithelial cells. In preferred
enbodi nents, the primary endpoint of dosing studies is
obt ged mmthorﬂ Jd@alma?( WHARBId S LERERAI Qﬁlgﬁ)uﬁé is a Schiff’s base
gossypol conpound (at a partlcular ai l e. g.
ofy@)-ethy) ghsgypohdni ni st ered in conbination with a
particul ar anticancer conbi nation therapy candi date
is established. In sone enbodi nents, dose-limting
t oxi 30t y Tt@ﬁ@thd@ofdﬁhia’ol,ix@uw saidhgassypobcorpousd isd Schiff’s base
‘(ré 8 ] tissue, or fluid sanple) shows >500

0 ?'B}?ﬂ?ﬁ)'g°8?e any other toxicity which is Grade 3 or
4 at any tinme while the patient is being studied. 10
In still some other enbodlnents to eval uate dose
esca}lat i ghheanathad ofifriiaT Lovhesiskanid gssymobeamprompd jsca Schiff's base

of ,,g,ggss {Plone. Patients started at each dose |evel.
‘maxi num t ol er at ed

32.  The method of Claim 1, wherein said gossypol compound is a Schiff’s base
of (+)-hemigossypolone.
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dose (MID) is defined as the dose at which 33% of
patients experience DLT. If the MIDis not reached by
a particular dose then this dose level is defined as
the MID. In preferred enbodinents, doses are

all ocated to patients according to the criteria
described in the 15 Conti nual Reassessnent Met hod

O Qui 3- ey The method ofiClaimt Iy whereingaid Bekd ffrm@gawelwﬁﬂéaed from
Wp=N T K od R

B Froup oAk o B Al X, MeCFMBRIS, FIHOE0IA.

TI TE- CRM nethod assunes a nodel for the tine to

occurgenc o of dose,

and :Hs efh% ﬁa?CIaﬁm %ﬂg’r%nas%ld%c{l g%%ea%ﬂr olled in

t he trlal to be enployed when aIIocatlng a new

pat i ause I s et hod

D0 1 i bl rTeta Ll Y BhatRgur dstesp apmaes & debaglected

AbmAREStofPEM sist &&gbif%%&?ﬁm’er&ﬁc die3t, caRRH ATV S, 8€detirh@et

t hr oughout a trial hout recruitment pauses, as

ﬁﬁﬁgwa§Vﬁ&?héﬁ@%“%@éd"fﬁ@aﬁed at a dose consi stent

with the safety profile. In preferred enbodi nments,

followi ng treatnent diseased cells and tissues are

subj et ed Tihe methodypd Claim 38ewhergip sl cancyr compaiges breast eancer.

apopt osi s, such as, norphol ogical 25 changes, DNA

integrity, m t ochondri a pat hways, alterations of

expr e¥si oMheineBold-o2 Claimi3isywhereio s&d n@icenshrissyyasgate cancer.

activation as well as upstream and downstream

effectors of caspases and caspase inhibitors. Those

ski | 138d i 1The hrtivdiof Gldih 3ewhditia siid caneaddiompridesliygphand

execute assays to test these and an nunber of other

cellular and bi ochem cal paraneters in the treated

cel | 30and Ttk §2HRA of Him3 5 WEerflh 858 Binck o6 Priskka Gfcer.

provi des any one of thé embodi nents di scl osed bel ow

and indicated with the nunbers 1 to 92. 5 1. A nethod
"D?U' akyipg Qleﬁﬁg% @?Juﬁ 3IsMwRerbif kdid ENIBY doiphSes pafcreatic cancer.

prov . wherein said cell overexpresses

a Bcl-2 fanlly proteln ii. a gossypol compound; and

b. trgati [

gossyﬁol f’r% %n%ih%d %?b g*\vﬁég%ﬁg&??%nﬁéﬁcoﬁgﬁ&%hco?én Gt

apoptosis in sald ceII |s nodul ated. 2. The net hod of

c ' d d id

i e R R

nmodul ated. 15 3. The net hod of Cla|n11 wherein said
The et hod of

% 02 isy (13| \?&%@ F@HWQ §§E:!f(“é &g b%an é%%%hrocoinganses ovarian cancer.
(-)-go§sypol.

44,  The method of Claim 35, wherein said cancer comprises brain cancer.
45.  The method of Claim 35, wherein said cancer comprises liver cancer.
46.  The method of Claim 35, wherein said cancer comprises bladder cancer.

47.  The method of Claim 35, wherein said cancer comprises non-small lung

cancer.
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5. The nethod of Claim1l, wherein said gossypo
conpound is (+)-gossypol. 20 6. The nethod of Caiml,
wherei n sai d gossypol conpound is ()- gossypol one. 7--
The nmethod of Claim 1, wherein said gossypol conpound
is (-)-gossypolone. 25 8. The nmethod of Caiml1,
wherei n sai d gossypol conpound is (+) gossypol one- 9.

|T2 e ( tg ggg]y gx{ Qd%£§a1@ 3§hw%c%lg G%aﬁanc%g oot oslﬁﬁge?'ypﬁ l::Ellrdcm‘:)ma.

Caim1, wherein said gossypol compound is
(-)-Q0ss The nethod of Caim

e [ 53a 1

1, vker ej %*t?% Egg%gﬁ ‘t’aﬁﬁﬁeaﬁécwe(q‘)mwggwdpma
acetic acid. 12. The nmethod of Caim1l, wherein said
gossypol onpound is.()-ethyl 5 gossypol. 13. The

f%d oft E:f“&fh?fi of Clafra 3& \hheéean ealeemwmmomml ¢agcinoma.
( ) et hyl gossypol . 10 14. The method of Caiml1,
wher ei n said oss¥ conmpound is (+)-ethyl gossypo
15. Sthe e methodpf Claim 3. wherdie sad parsei chnywiseylpaitemia.
conpound is ()- hem gossypo |one. 15 16. The nethod of
Claim1, wherein said gossypol conmpound is (-)-
hemi>gos s ¥hoinethed ofl Clain BS, whetdio shidEanchedorptisesM2aFoBiaBtoma.
sai d gossypol compound is (+)- 20 hem gossypol one. 18.
The nethod of Caim1, wherein said gossypol conpound

i s a3.SchiThé msthb@eLClalh 3§ WwHaesus yakEanceRomprisesBioBRLBAY.
of Claim1l, wherein said gossypol conpound is a

Schiff's base of (-)-gossypo
54." The method of Claim 35, wherein said cancer comprises head-neck cancer.

55. The method of Claim 35, wherein said cancer is metastatic.

56. The method of Claim 33, wherein said infection is cause& by a pathogen.
57."  The method of Claim 56, wherein said pathogen is a bacteria.

58.  The method of Claim 56, wherein said pathogen is a fungi.

59.  The method of Claim 56, wherein said pathogen is a virus.

60. A method of modulating cell division in a tissue comprising:
a. providing:
i a tissue, wherein said tissue overexpresses a Bcl-2 protein;
ii. a gossypol compound;
iit. an anticancer agent; and
b. treating said tissue with effective amounts of said gossypol
compouﬁd and said anticancer agent under conditions such that cell division

is modulated.
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20. The nethod of Caim1l, wherein said gossypol
conpound is a Schiff's base of (+)-gossypol. 30 21.
The nmethod of Claim 1, wherein said gossypol conpound
is a Schiff 's base of ()-gossypolone. 53b 22. The
met hod of Claim 1, wherein said gossypol conpound is a

Schifés bagf méiﬁod(df)CIﬂmy%&@&%axd%%ssyﬁﬂlﬁoﬁﬁbm:ﬂfs to said Bcl-
Claim 1, wherein said gossy nPound is a Schif

B faraily pyotsin Wyc@éyﬁwbnéﬁécséhlsmmaﬁét hod of O ai m 1
wherei n said gossypol conpound is a Schiffs base of
()-gossypol acetic acid. 10 25. The nethod of Caim 1,
wher ebh s aA thegnd of predting @ spljent domprigngSuimifistesnhagessypol

-)-gossypol, .acetic aci . net hod of Caim1l,
S RS e ARy TR 1 s base of
(+)-gossypol acetic acid. 15 27. The net hod of CI a| m

1, wherein_said gosa/pol compound, is a |ff
of ()6 thﬁhcg%@g%qﬂ laipih2, cwﬁs@)‘q(gassgp mds to said Bcl-

ydﬁgﬁfylg}oﬁﬁi d gossypol compound is a Schiff' s base 20
of (-)-ethyl gossypol. 29. The nethod of Caim1,
wherei n sai d gossypol conpound is a Schiff's base of

I i |
uner &1 st AEesy g it G PRSIy et B

¢9mprenid gmdsayzpmbmer ag@rt.to Ih@;@pmmmssm aani 2 fanyibyepretem.
sai d gossypol conmpound i-s a Schiffs base of

(-)-hem gossypol one. 30 32. The nmethod of Caim1l,
wher e65) Sah theg8 Dy pedting otrperinc subject cBaiphififigadmassteriof to a

RRfEPAY B S BPD SarAEy B SR PLoICE] B 2R otin a

effective amount of a gossypol compound.”

66. - The method of Claim 65, wherein said condition characterized by
overexpression of a Bcl-2 family protein comprises a condition selected from the group
consisting of hyperproliferative disease, cancer, AIDS, degenerative conditions, vascular

disease, and infection.

67.  The mcthod of Claim 66, wherein said cancer is selected from the group
consisting of breast cancer, prostate cancer, lymphoma, skin cancer, pancreatic cancer,
colon cancer, melanoma, ovarian cancer, brain cancer, liver cancer, bladder cancer, non-

small lung cancer, cervical carcinoma, myeloma, adrenal carcinoma, leukemia,

neuroblastoma, and glioblastoma.
68.  The method of Claim 66, wherein said cancer is metastatic.
69.  The method of Claim 66, wherein said infection is caused by a pathogen.
70.  The method of Claim 69, wherein said pathogen is a bacteria.

71.  The method of Claim 69, wherein said pathogen is a fungi.
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the group consisting of Bcl-2, Bcl-XL, MIl-1, AlBFL-1,
and BOO- DI VA. 34. The nethod of Caim1l1, wherein said
cell is diseased. 5 35. The nmethod of C aim 34,
wherei n said di sease conpri ses a di sease sel ected
fromthe group consisting of hyperproliferative

di sease, cancer, AIDS, degenerative conditions,
vascul ar di sease, and infection. 10 36. The nethod of
A ai M35, THOREALH 0f@lafin BANARKeiS IPpdRdRn B £ARLs. cancer .
37. The method of Oaim35, wherein said cancer

conpri ses prostate cancer. 38. The met hod of O ai m 35,

wh
ot hal of A g e R B RO riind Ao

Se‘aﬁ@épvmg@mcq’mwhmmhald ca:ﬂcedsahma@&;zembg D&rﬁx;ﬂ‘éﬁsdm of a Bcl-2
ancre tic ca he net hod
TG Plorci B ity RARSL ST eshRRF o ules el eemnt

cancer. 42. The net hod of Cla|n135 wherein said

cancer, conprlses mel anoma. 43. The net hod of C ai m 35,
wher &tn  sainethadpfteating fanges ina U A T A S

pafigt ARG ROsAn&dr, ﬂéﬂéxﬁ‘sﬁé cantBEk BhdpactedizEd S)aﬁ%‘@fan&ot%'éﬁc%?&eraples

brai n, cancer. he net hod of C aim 35, wherel
a§5ﬁﬁ“@§h@éW“@6ﬁﬁ?$$@%CWPWEWdcancer 30 46. The nethod

of Claim 35, wherein said cancer conprises bl adder
cancer. 47. The nmethod of C aim 35, wherein said

cancéd cohyprmetbed ofClaismad, whersingsaisbaanenr thebpy isiéhenibitieerapy .
nmet hod of Cl aim 35, wherein said cancer conprises
cervical carcinoma. 49. The nethod of C aim 35, _

wher @.n sHiecdnahotefiCleionf4, whemimgail aaneer therdpd .is ted@ation therapy.
met hod of Cl aim 35, wherein said cancer conprises

adrenal carcinoma. 51. The nmethod of C aim 35,

wher 81.n  SHiedn@RACEICIBIHTRY, wie%id QUKL thefdy iTHGNIBRE Befment.
of Caim 35, wherein said cancer conpri ses

neur obl astoma. 10 53. The nethod of C aim 35, wherein
sai d7gancg hmrn.@ﬁﬁagw&pimgﬂa cor%nstE %dmﬁéa&%gqg a

Claim 35, wherein said cancer conprises head-neck
PatigAEkaving carcessvhertie said eatoer i ehagiciariaehlsy, owgrrepessyio of aiBcl-2

fé}rﬂw&einsa IH%‘E %g&s ol eBmpddi sg‘gfc[}mjtoq gﬁﬁﬂlcrgvgéxpressxon of

whérei n sa on IS caus ogen
said Bcl-2 protein.

79. A method of treating cancer in a subject comprising administering to a
patient having cancer, wherein said cancer is characterized by overexpression of a Bcl-2
family protein, a dose of a gossypol compound and an anticancer agent sufficient to reduce

the overexpression of said Bcl-2 protein.

80. A pharmaceutical composition comprising:
a. a gossypol compound; and
b. instructions for administering said gossypol compound to a subject,

said subject characterized by overexpression of a Bcl-2 family protein.
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57.' The method of C aim56, wherein said pathogen is
a bacteria. 20 58. The nethod of O aim 56, wherein
said pathogen is a fungi. 59. The nmethod of C ai m 56,
wherei n said pathogen is a virus. 25 60. A nethod of
nodul ating cell division in a tissue conprising: a.
providing: i. a tissue, wherein said tissue
overexpresses a Bcl-2 protein; 1ii. a gossypo

. CO und; s Ll : ' o.and 30 b. treating
sargé)lt'i ssﬁﬁié}l‘alvr\rnn?%ﬂté%? é%@%g%gﬁgﬁﬁﬁgn%f sai d gossypol
conpound aand sgpsiypaltcompowds andgent under conditions

such that_cell division_ .is.npdul ated. .
net hod o;b'CI af %ﬁfonﬁ\ﬁoéragwwwsr{%n% sg@é??%ﬁ&?@#g&ﬁ%aSUbjeCt’
bi nds t 0 saidisabjE&Icharactérivet by rgsfsaine¢ w avaticer edrapyi vi si on
in said cell is nodulated. 62. A nethod of treating a
subj ect conprising adm nistering a gossypol 5
conpglind A Refhod Hbic?&hing\é%ggé?&_ﬁ&ﬁi Bendardcd tet chb@Pbing
protein. 63. The nethod of aim 62, wherein said
CeBiNgol conpound binds to said Bel- 2 famly protein.
10 64. A, et hgg, Qfind.r€ating a subj ect conprising
adm ni stering a gossypol conpound and an anti cancer
agent to a subjectapgossyrotperapaindy a Bcl -2 fanily
ggote! n. 65. ,ﬁ met f)egtc%tnpto[n?cfnl ng cancer in a subject
nprising adninistefring‘to a patient having a
.condi ti on chaiiact es fizse grolny obeedlspandr essi on of a Bcl -2

famly protein an . 15 .effective_anpunt, of, a gos ol
conpound b 66. contagtine ﬁﬂ?ﬁé@ BERuP & 5§ ‘%'Lh Sa{/&]%%%?ﬁ%‘%’%““ and
conoﬁatdtggncsrhpjlﬂlq;ﬁdi zed by overexpression of a Bcl-2

famly protein conprises a condition selLected fromthe .
group cénsi Sppqﬁagvnagthﬁ)f; gqtb? opi@@t,u&qav:girag g@g&g{ ceWs w1tﬁ said

Cf'incﬁfssyp@i Q%podﬁcgﬁﬂ?‘sﬁﬁttéé{ €orh gtions, vascul ar 20
di sease, and infection. 67. The method of C ai m 66,

wherein said cancer is selected fromthe group

cONSESt i e O RIa3ATai AR R AL sF Bbmparing said effects
I oma

ynp ,. Skin cancer, pancreat[ cancer, ~ colon
oltsarveé in saidaleHnagainst os@pndgroemoltsaid cels admactesinwvigl said possypol
cancer,,, bl ancer . non- 25 smal |l lung cancer,

dd
c?%‘?c\?'f‘%gﬁon%%rs@i ﬁssﬁ’ﬁ?mﬁ%/ué‘florra, adrenal carci noma,

| eukem a,
84. The method of Claim 82, wherein said observing comprises observing the
effects of contacting said first group of cells with said gossypol compound and said test

compound on the proliferation of said first group of cells.

85.  The method of Claim 82, wherein said observing comprises observing the
effects of contacting said first group of cells with said gossypol compound and said test _

compound on apoptosis in said first group of cells.
86.  The method of Claim 82, wherein said observing comprises observing the

effects of contacting said first group of cells with said gossypol compound and said test

compound on expression of a Bcl-2 family protein in said first group of cells.
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15

neur obl ast oma, and gliobl astona. 68. The nethod of

Cl aim 66, wherein said cancer is netastatic. 30 69.

The nmet hod of C aim 66, wherein said infection is

caused by a pathogen. 70. The nmethod of C aim 69,
wherei n said pathogen is a bacteria. 71. The nethod of

C ai 389, THeah@héd SRCIHinPeL, M@edin §a5d Sbsebirg confpBikesodserving the
The nmet hod of C aim 69, wherein said pathogen is a, .
gitgetssof cpntactingpardisst eseun afeslls Wih saidh gessyRah compeps @pd said test
eGP und ol Jaspadui 1BV R iR Ishi@irdt @réupof ety ect having cancer,
wherein said cancer is characterized by overexpression
of a Bcl-2 famly protein, an effective anount of a
gossygol GAMMA ' . . . ‘

met hod 'of trea F%g@ﬁﬁ%ﬁ%&}%?%ﬁﬂg%%%e%%n% rZ?lg P%a:ld test
egmpawndt ering to a patient having cancer, wherein

said cancer is characterized by resistance to cancer
therapies, 10 an effective anmount of a gossypo

conmpoggd. TiHe m&hodldreCinmt §Bakhefeifdatd sellitd, saldltofmpbindS@ntprises
cancer_ therapy  is chenotherapy. 76. The nethod of

slling vina eQisEIW FABAING: cancer therapy is radiation
therapy. 77. The nmethod of Claim 74, wherein said
cancer therapy is hornmone treatnment. 78. A nethod of
treatfhg cBisaeethedofLlaighPsh sheteimintd stiegmaanidip seldin alyt.

to a patient having cancer, wherein said cancer is

characterized by overexpression of a Bcl-2 20 famly

prot é9ln, alhtosshaf ofCleios%0; pdieretrosapbkihepreprist insiraetions for

[ n(qj'H% cn.t he i8¥ee£cex rers“gooansu?)faCt said Bcl-2 protein. 79.
Nernods st tres pr?& Neer’h a subj ect conpri sing

adm nistering to a patient having cancer, wherein

sai d canc Is characterized hy overexpression of .

el -5 (g wherkin e dded fompyae syl e ey
and an anticancer agent sufficient- to reduce the
overexpression of said Bcl-2 protein. 80. A

phar maceuti cal conposition conprising: a. a gossypo
conmpound; and 30 b. instructions for adm nistering

sai d gossypol conmpound to a subject, said subject
characteri zed by overexpression of a Bcl-2 famly
protein. 53g 81. A pharmaceutical conposition
conprising: a. a gossypol conpound; and
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b. instructions for adm nistering said gossypol
conpound to a subject, 5 said subject characterized
by resistance to a cancer therapy. 82. A nethod of
screeni ng a gossypol conpound and a test conpound

ising: a. providing: 10 i. a gossypol conpound;
%ﬁgg%hiégg conpound; iii. a first group of cells; and
b. ¢ OfIhafdlloansﬁ'a\q\pfels bt r%@cld ?gmgn%lrate ar\é\é tfurtﬁn(eﬁr 1Tgst£ate certain

gossypol compound and oun

of jeengsf af slast pressht iovatiac hmchzge aatital bé cerstrug@l BUniting the
g&wﬁqﬁ&@bpm th said gossypol conpound and said test
cormpound. 83. The nethod of O aim 82, further
conprising step d) conparing said effects observed in
said cells against a secon% group of said cells '
contacted with said gossyp T@‘%bnpound al one or said

test conpound al one. 84HomR&ghRidRAn®f C ai m 82,

, mhere%g sai d obgerv ng conpri ses observing the

ef f ect & BRAISHPHR4mInGB A vepsiopiaisted Fo (pensfB avk (¢rsrngi4 557355)
0 [olc3:h 7y elu) ) 0
endigec Wonheﬁ?“Eﬁﬁﬂa?‘??SFéé’f%&ﬁ&%deq HIHE
¢ ‘élhéﬁ fi "8 2mingasickicauenss diemﬂs,e?&% sﬁgummsnmsaesy and 3%
Qib%%mm 2A Gﬁs ueh B?ﬁxte% latF o?ﬁeascfrtu f I r ggl.ts the

of cells with said goss oun
%ﬁﬁe}esmawwmpmﬁrmMODELgEchvdrmmsu ogr(o\u Saki)fet 41§ Kkrgctud0

) observ n
e S TR sy o8 Py b 57 2B Gt Biptashy @437-451
[fli99é]l) t Burthep rquemabtlv&s%ﬁmus%gl thle @1@&8M&Qiyn§xﬂ[ﬂ§ 9fpdg@|anfi1@?|{ARMM
essi on of

§Pin 250, CTBRL Uyrhh Semedi B2 5 bHpsaD, Hydmsen aoms
WeE hexigref tcﬁhalrrmdSQd stLRUTe 1L EinS thle rpRSE Q\Umrmmﬁéc&%ﬁ
é%‘ﬁr%lngﬁ:g s of contactlng said first group

e N TR Qéﬁga ‘gfé)ss,%cﬁa kEdHpeAptidle whtplaeaddntodhe Bel-2 BH3

dmmixobmﬂd Rt MIRASEd H18l O
c: 51ng81 BIRAEM hodﬁgﬁoﬁ 5&6{?%{ gﬂMRfs%ﬁnctﬂFc HBEKL in complex

|B§i\ Y sReepdeq! B iniprefeisalpdbanit (S. bbepeLeal., mence
23@@8@@8@?@9? Qh@'cgpngéx eSS ssoqva(Eedsb%/l 1|nscrt9no it mto a60 A

onpound
dxamctcr TIP3P water sphere and deleting solvent molecules that have heavy atoms at less

then 2.5 A from any protein heavy atom.

The MD simulation was done using the all atom parameter set from the MSI
CHARMM force field(ref 23) in QUANTA 98, a constant dielectric, ¢ =1 and constant
temperature, T = 300 K. The leap frog method with 1 fs time step was applied for
numerical integration. Long-range electrostatic forces were treated with the force switch
method with a switching range of 8-12 A. (See, B.R. Brooks et al., J. Comput. Chem.,
4:187-217 [1983]). Van der Waals forces were calculated with the shift method and a
cutoffof 12 A. The nonbond list was kept to 14 A and updated heuristically. Solvent

waters were kept from evaporating by using a spherical miscellaneous mean field potential

~as implemented in CHARMM. (B.R. Brooks, supra). The solvated protem was energy

minimized using 100 cycles using the Stcepgst Descent method and additional 1000 cycles

using the Adopted-Basis Newton Raphson method. This was followed by 3.0 ns MD
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selling with a gossypol conmpound. 10 90. The nethod of
Claim 88, wherein said test conpound is sold in a kit.
91. The nethod of C aim 90, wherein said kit conprise
instructions for administering said test conpound to
a subject. 15 92. The method of 88, wherein said test
sirowipiiam dhe §1rgldatcbnbyas aetitrinred opan Origir®B00 EAPMREES the AR anced

kel B ARPLRLe AL Re R el s BBER mont o o

t he present |nvent|on and are not to be construed as
limting the scope theregf 5 Exarrpl e 1 Honol ogy

model i ng The sequence of F&#ARIeBE| -2 was obtained from
Cene Bank (eE&byesgbﬁl&a?g@@'cat(o%'-:e@tlheg?.“g(&%rotgne NVR

stru E\% gw_g code: 1BXL fromthe protein

10 d Ke Rrofas with e Nrtemonaldiis-tagewaseryeesxpressed from the
pEQfﬁU é)@ Yossi 5@%& NERGLEn, Ttk )

Bl -2, was, used ﬁgs ?‘%’ente %aétitébxq]ﬁﬁgéﬁrél}%?gg%tmﬁt fhe putarive
Cs@mlzak/va@mltramq %an@mnggezlhle(remm |2¢:g93ﬁme1 lailowp tpteepnadrlix 1 and

el P 40BN e s ing Rl pBleiugesliGha i fop was

pgwqusly@mwn toysi daspeBiabie éarhihe arfbi-2dptolib kctn[xtylo@@l’fe] protein. (See, S.W.

r f the nol ecu
O‘H %ﬁll%ceé gr%;gr am %W?@%gﬁst@ G et AgBgtruct %‘alﬁ?l Xy produces
al&u@atk s1g of theGomifiad chﬁmoterl]rﬂfrdxﬁgli]?&fgeﬂ &98gp¢) . Hydrogen
at o weeass ed.to the nodel ed structure usjn
e EPaPlei SR AT M Rebiffes erxmiaraiy Bhaed wish " Nansoreening
alﬂ lﬁﬂf@m@/@oubl—Ehﬁ)e%@K\'lﬁ% BEPPCAS, SRS upd aﬁ%tcln%t%ntalagordmg to

BH3 domain binding site in the same orientat
th&énqﬂwdé Hescripd Y Jepsspeerad., BBiomel. NMRGhil lekd! (PeG), AdM. L.
CBQ%aBHBBRﬁﬂﬂU@@R%hﬁ§#lbﬁugg giei n databank). (S.

M chael et al ci ence 275:983-986 [1997]). The
conpl ex structure was solvated by inserting it into a
60 A dianeter TIP3P water sphere and del eting sol vent
nol ecul es that have heavy atons at less then 2.5 A
fromany protein heavy atom The M simnulation was
done using the all atom paranmeter set fromthe NSI
CHARWM force field(ref 23) in QUANTA 98, a constant
dielectric, e = 1 and constant
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Long-range el ectrostatic forces were treated with the
force switch nethod with a switching range of 8-12 A
(See, B.R Brooks et al., J. Conmput. Chem, 4:187-217
[1983]). Van der Waals forces were calculated with the
shift nethod. and a cuto&% of 12 A The nonbond |i st
was kept to 14 A and updatd@™We&7istically. Sol vent 30
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(1996) ,

pr ot ei

and M L. .
?—1 glzxp]cg%\e(mé%gﬁé theg\gel%%lle%zg’d gﬁﬂ@%rec%ﬁ g%k s%o

Cai et al.

ns~in human can

Bi onp

cer ce ever

NVR,

rvﬁ% Tgble 3 allow

a

for ghef teﬂltllna of S%Wablr@dmmt ﬂaanresmpgcmspak asa msntlaémelcsncmf agcnt

I r ot re sele
F 1?& tpg %R?/ﬁ%d ? “?ectlv {/oggcps i Pg\’,ﬁ% 3SRV Wi
typethatfeapmess mmoui levlsisl nﬁBclemfaﬁ‘&‘ry mretelns is ekpddt@l 3 indicate the range of

a num{)]er oli’cancer cell

cancer types that are suitable candidates for treatment with gossypol. Second, testing
gossypol in cancer cells with high Bel-2 and high Bel-X¢ levels will indicate whether
inhibition of one protein alone is sufficient for induction of apoptosis or whether
simultaneous inhibition of both proteins will achieve a greater potency. Third, assays using
a number of cancer cell types that express various levels of Bel-2 family proteins will

indicate whether gossypol displays selectivity in cancer cells with both low Bcl-2 and low

‘Bel-X, express'ion.
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Cancer Cell LineBel-2 expressionBcl-XL expression
Group | T47 breast cancer++++ MDA-453 breast-+++ cancer
Group |1 MDA-435 breast++++ cancer G oup |11 NMA-231
br east ++++++ cancer G oup | VW-38 normal -- SK-MEL-28+-
mel anoma 10 Experinments using the well-characterized
cancer cell lines shown in Table 3 allow for the
testing of several |nport?ﬂ; E gtures of gossypol as a
r zabmo <§’

pot ent I a! angﬂ#&oq‘ngc%nce&?)?a a?ed’bnh@% %Qstv'f\)ﬁ&%/:qt Z\ and

selectivity assa
nunmﬂmp@ﬁemamﬁmnomehﬁaneyﬂﬁshaanmmwpmdssmumnWeWSWWO

| evel s Bc teins is .expected.to .
Ajofiteke Boenaipageor?) BafRErryyR CEREEE BRat Syobinging
affirinds faiafsndleduld inBiditbB 1Né. g%d&s@yﬂﬂﬁ&ﬁp@lnds)%Bﬁth&cl 2 and Bel-X.

testlngh15 gossypol in cancer

(Saine nl G ag et Caveet Besns o0 140 hoea L2000k i fine 2t Broc. Natl

AéhE QI UERANo0RF1 208 20185081 . Be2fev & oB Ut CéIEBI1J013:173-182
i nduction of apopt03|s or “whét her  si mul t aneous

[2P®Hi midtlioRnysidylsoelh JpMed dihesr. 144143 1R e (280 gF kigpspy monitors
f |
th?g%@@gt enf OF 4 Huor@s%éﬂﬁrsllao d{?}e{% gﬁ%'ﬂ?@%&ﬂ% fro‘ix?ﬁ%@r‘hbﬁ%t Bcl-2 or

at “express v amly
Bt pbies. Wpride a piepidlicdands tova Bche or GolsXy poteimd itspflumyescence

ele I Vit cer
Pt ahlargd CREEL | it bt el Bt K zer i ame
digdhaee thzzﬂunmaedﬁﬂséz(bebﬂ Im{}’@rmxs ﬁ(;p?.ld&'hbe ﬁuces&emtce polarization is

i nve thﬂ use

cegTRaTHRT SRR O 0 g e gt EaR Ra Proeio s important

dd@@'lrﬁrfd théit bedettivpg edlthdush i shelicfigesas Bays anﬁd)Bd@tLeirﬁwm similar,
the in vitro binding affinity of, smal

thprﬁ@reoqeftéxrnsdlif@re@ces b@t@g@y@gﬂe tzy@rpﬁtaalﬁasljx Spg B qﬁ:ugdphléltor of Bcl-

2/§@F’X§Exlay ay C&88n ?el&twny]b&wemﬂﬂgsthvo%L‘oteln@l'}ﬁﬁrthBBﬁ)dmg of
1582 200 Wang et al., Proc.

Nat
goeRg! todedl-2 @S/Bclgl wfutherﬂfmmﬁr@é@()ﬂl confirmpsb yting &g WR methods
fmedJQ?’eﬁ Cel | B| ol og., 3:173-182 [2001]; and I.J.
nye et al. . Med. Chem, 44:4313- 4324 [2001]).
Thi slna@myeqm qchrcMir@uwltves mg,moamnbnmanbpmars derivatives, and

p}{aléfgg(‘:ﬁ% &Ealct}ég a%% s&ﬁg thgrl_elgf)qso gﬁ?‘x"lgd (Pu“:f‘p (ﬁi) I\tIr ?fm1gmﬁcant inhibition
is observed for an inhibitor (larger than 50%), its ICso value is determined. Five ml of the
test compound in reaction buffer is added to wells containing tracer and Bcl-2 or Bel-X,
protein provided at the same conccntrétion. The final concentration of DMSO in all
compounds should be less than 0.5%. The final reading is taken after a 10-min incubation
at room temperature. For ICsq determination of initial active compounds, 9 to 10
concentrations is used between 1 nM and 200 QM. The non-labeled Bak peptide is used as
the positive control, while an inactive compound will be used as the negative control.

In one embodiment, Bcl-2 fluorescence polarization assays were carried out as

follows. Fluorescein-labeled 16-mer peptide tracer Flu-Bak-BH3 (sequence

GQVGRQLAIIGDDINR (SEQ ID NO:2) derived from Bak BH3 domain) were

synthesized and labeled at the amino terminus. The 46-kDa recombinant solublé GST-fused
Bcl-2 protein was purchased from Santa Cruz Biotechnology (Santa Cruz, CA). The
reaction was carried out in a total volume of 20 | per well containing 10 fl of 1X
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. Bcl-XL protein. Once a peptide binds to a Bcl-2 or

Bcl - XL protein, the fluorescence polarization is
enhanced. Wien a snall nolecule inhibitor binds to

Bcl -2 or Bcl-XL and displaces the fluorescently
the fl uagrescence
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uorescence poI

a@q:jta I@Snm(iﬁcdbaﬂldnomooxﬁkdmﬂ:fcfb&ﬁel Fot I@j}@die@éi’ml{ﬁmeﬁf)f RERLI de
uence GRQLAI I GDDI NR (SEQ I D

st'ﬂ%?B ktBHsléi &
P 7) dertved T rom Bak! F‘B’eEFdH%ﬂen‘T tiicate siartngeas RO@ M.
and Celbedredesents Heurd4d Bteast @élmr{éH%TmBW RMIR-HPAMDA-453), and

i, nant oI uble GST-fused Bcl-2 protein was
Bﬂ?%’é‘&ﬁ”"f S0} wereohtingd froatha dinsgipar Bﬂ?ﬂ@u@m@qﬂlectmn

(ARQC). Aerumbeadt llnié@ WeEESer5@h Ehdaﬁlnaﬂl%nédqn &@%%40\{11 AT containing

11 per contai ni ng
lﬁﬁgégh%&egt 1}5[@:& M%a3 k a*{hthelsecstb@Ccotsheom'ﬂ-Ekg]e £medium as basal
mRAIREL | CultuBddQvede thakaiRRRL aqgmgcﬁ?%cfmﬁﬂvagq Fat gﬁﬁg an d}eﬁ%.

i ncubat ed at room tenperature
was taken at 485 nxn and 535 nmusing the Utra

Reader (Tecan U.S. Inc, gsearﬁh Triangle Park, NC). A
series of validation exp FPREN S were perforrred by
anal yzi ng tGenfiramitival of gosy polrjinding 36 BERX S bp NMRai ned

R PU DIATS, G Gl iy Sl

temmqj,;em ng\et weeNMEC Exp%nﬁnﬁ:ﬁl& Qlefe Pefdrh BLat bt 'ﬂ'@rpsxlse field gradient
y

dfj glab epti de was determned
B vas d¥3é|Uﬁeda&> maximite difsisng) igfensinn@e Gatesick

arﬁi Al B»M UOAEAQheAqI\&oc 115:12593-12594 [1993]; and G.S. Sheppard ef al.,
Abstracts of Papers of the Amer. Chem. Soc., 213:81 [1997]) and to minimize the
destruction from the water signal. HSQC spectra of Bel-X|, were recorded prior to (free

Bel-X1) and after the addition of the concentrated inhibitor solution. Then the two spectra
58



15

20

25

30

and fluorescent tracer concentration range of 0. 145

nMto 1,450 nM The optinmal binding was obtained at a

final concentration of 290 rLM fluorescent tracer and

270 nM Bcl -2 10 protein. To verify the specificity,

bi nding of the fluorescently . |abel ed peptide was
wetOeRR el tehdentiRant atplied sHiés mncemlemthdeddﬁdm ofléeanhibitor.

i ndi cate that nonl abel ed 16- ner ptide was able t
Dagpraesssias Baherndyeted vepenpaiies BtpoR e@r Fa PEVATF (See. BoS-

Gefern@PRF, OXVARE. ReYorD S8r., B84 2848 199 B} Eﬂdl Ia'DelléfghbtéEaNq| BRmol.
rep orted inthe literature. Initial screening

NT@BS@ ¥PoRIAHE 9@83%@1 ﬁmla’éfg‘m!@ CIRAS TSRS &P %‘E tassgrmmgtable
to réyaaléﬂ'esreg Y& GOd E{J h? g?esgliccto?ﬂ-ﬁ Lfﬂfﬂ&t&? nmpound wer e
aade r

I n reaction eac the wells
containing, tracer and Bcl - 2 protein at the sane
concentration determ ned ]‘9 J The fi nal
concentrati on of DVBO in &l conpounds was | ess than
1% TDeternhadtion @d dh dlsinding afkienof gakiypol & BO-Xy by NMR

of - AETI IS BHMASE U b7 PO GET Al GLf DLl gRcine

afﬂ‘ﬁf ﬂmdﬁulnﬁbmcruuqqhh@a&xa)y&tmmgmc@{ce&%onmonﬂwcekﬂm Since
reagents. Human breast cell lines (T47D, NADA-2
thovEpe BSIPouls FBIO TR 100k Bk Ke BIOIR e B SRahanes it m the

N]Qﬂtﬁh@?cqu o8 dehee ﬁm? EhiGi8 Bcclly Rfa Sebihvhive Baketh t@GldsaRe maximum
(AT AlT turmor cell |ines were grown and, maintai ned

sh}fhpcRpmns with ongigading rMeE Rt ofitha 1ﬁ.blb1tg_r@%'1‘p€§1ang§( t‘b‘ﬁ? chemical shift
val{Rbw MhisaRe %o «\fanlh%Bn Bafink kt@re&ﬁpoesangﬂgécf to @Bt Kd Palue. (See

medi um as |um tures were nmaintained in a
e.UrEdldhnga & nkUbattemisty, 35’13&95&1’3@06%9@@D. 25 Exanple 5

Confirmation of gossypol binding to BCl-XL by NVR The

bi ndi ng of gossypol to BCl-XL was determ ned using

hi gh resolution NVR techBkajupie.7 Since, the N\M

exper nents wer e erfor d at
gr adi stn%xocﬁ,'gééj wn{slgpsv@tag?ptfo is PnJDuc ?(E\)Ngoscl\
to rmKérst bﬁblbliclgh%nﬁd:d}l Aghyd ioarisd byt t6 Setcﬁimeﬁleekecamdsrﬂs of action
Bax. . . Am em Soc., 11 93-12594, [.1
oG sSsb RO RS B1STAl A SRR o gﬁb?& RV gt (e, B
2 ﬁ{@& BABE M ARRSGgh ag 134 8addt99dt the ABEhahRIMs ﬂbfﬂe&%siﬂ?&o practice

estructlonfromt e water signal. %s pectra
thB@resyat invspiéor ad dheleresspt ingentiod 1{ poteg ling 'XE)coaﬁa‘Pmde‘Pa‘ an

&Fﬁgtﬁgﬁué o B ﬂéch&ﬂ?m?@)g@ﬁﬁh §s‘§gol'cef?|'p9uﬁ£ facSé del1s @Y tissue that

two spectra cohpared to identify the
m@lmmasaBCLshfaﬁmb/ Arofdins éxkdyyntagrouniddhe PrssrRt HTVeRRD.

| nhi Bl te%)re.ss&é??élnﬂd oﬁirog[%cf%rﬁbp& }f‘ﬁés &ﬁﬂ:?“ig:tr&gmgﬁi &le treated with

nnr Pi pe aw so Garrett
g(BBy;ﬂJﬂ compaunMagirvariResdiges @drtimes s Gfermined2 20 pintiogar ‘hea?’FﬁfeSS‘On

A L T e
antibRdRs GiignWeRterr Ebl @halysis. Phosphorylation status for proteins such as Bel-2,
Bcl-X, and Bad is determined with Western blot using specific antibodies recognize the
phosphorylated proteins. '

The effects of gossypol on cellular mitochondria will be examined by several
methods. The two most important assays is cytochrome c release and pore formation
assays. Cells is treated with inhibitors for 24-48 hours and cell fractionation is preformed as

described in R.M. Kluck et al., Science, 275:1132-1136 (1997) with some modification.
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5 to reveal the residues affected by the presence of

the inhibitors. Exanple 6 Determ nation of the

bi ndi ng-affinity of gossypol to BCl-XL by NMR Simlar
HSQC experinments of Bcl-XL will be perfornmed to obtain
the binding 10 affinity of a small nol ecule inhibitor
Brigfly.i qeﬁamegxgrwestsd zoneshed atcc wvithficesenld RBS @andridsuSende in 1 mi

8 AT DY RO L9 Pl S B e 15

T@déﬂ&gb,m]\/bﬁocmm EDé'ak OshihM BGDACUMM ﬂxtlﬂo&hﬁfb\m @8 a protease
itjopns wt

maxi mum, shift po
o i B Tk L P e i Gr s gSs ot B afgess v !
tiatee tiirauggh asnu gange Nﬁhl&&ﬂ‘h‘d abmbgenkiaSae @BHARIgA R RB aCf508 Tor 10
nlzpﬁ:tor aﬂwlyzedto obtain its Kd val ue.
“’t“éét 50 ée“govc nfBC‘El FREoclepr pernalnifEasipRssare pentrifuged at
188002380 b5 il;{’m%tﬁwblﬁﬁﬁiaé resESAERYBCcHonkAY- @ﬁlidhg@g/)ém{ﬂsc‘agk PsBspended

t he mechani sns_of 85 E}t osi s i nduced goss
ing{j0 rlsbudier i oRME fRokR The Begjshifoghansiria} sugeroatantt io Ccntnfuged at

1@@@@ o} DErstdpge f‘h@\/ Fan@%ﬁt%ﬂltnal%g 04 thg?%u %%%ﬁ?eirg}atant

nPounds as sma e i ors
(S}@Ir egriorgon) és wped ftB@MOS@lcaJyﬁJ’chmrrBed reMhde. de)ﬁ‘dctlblmu@é‘lpﬁl&t is the

m?)&ng{g)t Iﬁ%gw%rﬁtg’ar?e Eav tmcnﬁlvaneltqsféntﬁ{n%o %ﬁé@ ctlon proteins and
an Wmﬂqmmo@tmﬁhem mentiriregroteibs ls&uBﬁEtE@t’&ﬁBS@d\GE]%d analyzed

tand f..the nechanjs whi ch gossy
b e e DB G G gy S popeBankiin
LBesk,- &I)Imnagg/-dﬂfeﬁﬁ@k BiSioh smaﬂmqvbmqaalbtdehérheLaprcﬁl%e@A) Smac,

in tion. .25 The expression an ation
a ’gﬁgp%‘m%‘l“d%“ﬁﬂ‘gft@f)r@arltﬁcé@IB‘?C?lF@ﬁ%géd #ita fyruz, CA). This

d@@ﬁﬁﬂdﬁ@bo&@s’l@ﬁgm%% %llo\éﬁﬁg Qé’eﬁmgﬂ%?ﬁne‘%@qs {] gm?&n!: cellsf) with

determ ned. In i cul ar expressi o
8%&¥P°kcormqun9<ﬁhrom thres of B@leGBh@hdanp@th\Bn)d ¢)SO~tChelna§beSmac

regggeeg,m BedpysSpecific antibodies using Western bl ot
anal ysis. Phosphoryl ation status for proteins such as

Bcl -the acRedtioNlof caspebeBadictesmihet by mlimdngmrt&w%ﬁtgeﬁdated cells with

et
ﬁ’%ospﬁ%éﬁgwf%ﬂ% P8 R0 SR sTBErRER s T A g
dithedthiohq 2 mMt plehglntttaaesod tbhyl iRo83Q 10 BARL Byps&@IEA 3ind 10 g/mL
e e el T ot Rl rh ey ey gell Yfipute elgeifed by
ccmtrtfhgﬂtnbhlabli()@l‘)ﬁg foeo.o Zfin 484900 Waspaaed, oeld ér@%ldaﬁa&tim in the
scribed in RM Kl uck al .

suBB BRI Gg5Eninady: the SE0EgHY LRATE Aty SHoam PEmegsCor.

Ma8iséi, vefh)| Brieig)
A K Lo A e

(Prorpees Gawp-Hapisubatyd with gbsiate AcNY WAD- AMC,596-VIMAD-AMC,

1
A&DEW %Mn% %“5 tvrl]':?%ﬂt Arb]fgg ?‘&I?T 8P'A 'DE’%RT AME-2230M for 1 hour.

The relcase of methylcoumaryl-7-amine (AMC) is measured by excitation at 360 nm and
emission at 460 nm using a fluorescence spectrophotometer (Hitachi F-4500) accordmg to
G. Denecker ez al., Cell Mol. Life Sci., 58:356-370 (2001); and V.M. Kolenko et l.,
Apoptosis, 5:17-20 [2000]).

The effects of caspase inhibitors (e.g., Z-VAD-FMK, non-specific, Z-DEVD-FMK,
caspases-3, -6, -7, -8, and -10, and Z-LEHD-FMK, caspase-9) on the activity of the
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inhibitor mx (PIM. The cell suspension is
honogeni zed on ice by passage through 15 5 tines
through a 22 gauge needl e. The honpgenates are
centrifuged twice at 750g for 10 mn at 4C to renove
nucl ei . The post-nucl ear supernatant fractions are
8eseRol FompRi@dnYsing YarglaGisasngse inbibiprassays-44]1 of these ¢aepase

I

st alrt PR Ng B PR e e st fprmagg, £

post-m tochondri al supernatant is centrifuged at

10,000g for 1 hrs at 4C t? ennye menbr ane

contanmi nants and the resu f?ﬂﬁ supernatant 10 (sol uble

portion) is used for cyleisetiigalaysapchrone-c rel ease

det ect t he lleg is t m t ochondri al nbr ane

(heaésl‘ ﬁémwéﬁéﬁ ot é? Eb?starsﬁossseﬂ | GRIPROYFSEE PEsared at 2-

1 (pfold emmisnandnecmmnemlma&fs@rtcenmamy RidefRAANYd Hﬁﬁt&rﬂ&ﬁ of cells
W&égFelns i s subjected to SDS- PAGE and anal yzed

SEORSYBP ItompagndRi for2 4Hs pldniew i ngg Ay Hsettr)@ytl ééﬁéf% c

InhBREIHIT Bl GHOWAR Bletih BiRK ‘3*1 ﬂeatf‘n@rlﬁ%? celwlth the inhibitors for 3-6 days
vol t age- dependent ani on channel (VDAC) (Cal biochem La

angslefeaminedpy totdE T agByand Al F (apoptOS|s i nduci ng
f aCt’fHe) ﬁ'%%ggaﬂ 1sq Hée %chﬁ?ecmeﬂﬂ%fe m P&ﬁ?@' fdlz obtgﬁl)ng cell

Thi s tern1 es apoptosis si I ng
vighibiyt meastreuients h&he B TITsasay. veps, ﬁrsialn‘@fécrped bly |M<)sm/mn fMosmann, J.

lngg;ﬂ‘rﬁo\f %etbcg%gf%ébhr ¥ h Lhr e‘?or}né?txé%gs(gg}]/ rtélﬁﬁehr%&sgaboratones

cyto-
havehleamd forldteaiaiap ItM@ctxtyQBsudxﬁ (Srazga¥asimsndetBrAichadxieyl., 72:536

SOM AR ARG L celeg Sl S b 20 Pos A

orB&tA\do Thiflivhe AitbdHondrd x‘ﬁ&@bol%e Rwuphg ﬂ){%rﬁ&lcﬁ aps& l—(tcfm n?V'llhm the
an I N

fluori de, / mL pepstatin
myeghepdya, é%Ft‘ﬂé?ﬂA re?ﬁéweth SBRQUY cRBImes iyfhe Wé‘??xvvs | cyFife
reﬁﬂﬂullg in)é§9§e§§elﬁbl%d9ét%'offAW e o‘?ﬁﬁ%ﬁk}n&@%h%ﬂlaﬁy useful in the
2000xg f 20 mn at 4C. Caspase-1, - -8,

M5 Acrssay la@thmia&e;dChwr@mases Yper @a(ﬁéndlmeglyablta@qlfimka dippenyl
te%%%lltlﬁ%(x)&gg@ G yggg‘\p A&Ftr‘ft%zl%){ ls%e%?&{%a‘ 8%9961%{:0%61’1388

I son protein,
fodeingrarmunsel fdmlabinmrmhho rﬂ"mlahetatwlqusgagpt 1c(eﬁhﬁcse‘.xj)alges in

s 1 ncybat e h 50 subs e_Ac Al
iRt SR B e e P R PR B gt o thdohlore, e
armrunAproHEtdla-d@rlh’Eil)ator&&t&l té e qilarhﬂyl of viablb eellse lAbasamot at 540 nm is

tget%é%%ounarﬁe F% QANC) i S nmeasured by excitation
uthiEe e mBﬂF§§ FMazan REYUHm usi ng a fl uorescence
S pecCTHeapdits @mte ek wfrldl tésaCdah bEcéaPiidd BGE OhE Itmcxtyqesssqnerder to
Denecker et Ml . Life Sci., 58;356-37

exfrapp)aie.to swaar\sms)l °°R6’I“@h5k ol y@ically. acutew%fm 2 Sslglfvﬂowf the

subgt@Rkli3 assddigd. ehfsemb %m@f)dlﬁ'@ﬁlﬁ aa?xﬁnél@ Bl kﬁHJn‘PtB%d(o@ergM days for any
Z- VAD- FMK, non-speci fi Z- DEVD- MK, casgases-

signg of. tcgummq@pc:e_@@e taWQCIszCEPBam dx@gg]@aggat yeton quqlglonally, the
stﬁfata}cyéfta¥utgfto){)a8' l? g'leg\quﬁ’%qgtkrlco%e?&wz \Mﬁéfpg tHR eﬁ&ﬁ&ééj dose at

caspase | nhi bi t'or assays e caspas
which half of the treated population would be killed. The detenmnatlon of this dose occurs

by exposing test animals to a geometric series of doses under controlled conditions. Other
tests include subacute toxicity testing, which measures the animal's response to repeated
doses of the gossypol compound (or one or more conventional anticancer agents) for no

longer than 14 days. Subchronic toxicity testing involves testing of a repeated dose for 90
61
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inhibitors are coommercially avail able (Enzyne System
Products, Liven-nore, CA). Exanple 8 5 Cell survival
assay Cells are seeded in 24 or 96-well-plates and
gossypol conpounds are prepared at 2- 10 fold
dilutions in medium Inhibition. of cell viability is
ds-efhronie ARGt tegsmgriesimilef tosebdhsonisestgtbiiemgp Sstyfoobver a 90 day
o o
R 6 A oady A5 p R A et regpect 10 ertain
tgetasn For ex@ohpley irt aoeraterréanﬂmmhts@é kHeS)rWebtthd’lfﬁon nixnxi thoicisy (i.e.,
Cf’gﬁ%l og'tgea&%yp%smgjg a%?ge ;grgsgeﬁ 1 ven%og r?ﬁ tf) ﬁ%fv&}s-ll—g?%mo\rl tlSSUh) 1S
deetrinoctd I(@gyb)f daectinp thdngedig thedite an‘dJ’oﬁl@Tthh ¥f tumor tlSSUCS)

nmeas nments, The MIT irst devel op ed
ng{ﬁ’ﬁ oV gL Anfirptmant of F%B’lwgh%?fﬁ quab‘etl?;ﬂsasféf%gatﬁ of cell
rgh@logly Sre FRIGE tC @t i BBk AtiGs ASAEY 1o M BRbAY Such as cellular swelling,
oratories have utilized for obtaining toxicit

nugleat pxellinge membgane blehbingarspucdizatign and apesotic bugy iferaiation.

72: 538 dm Lr;l,g fi L

oo T8 R ATl BRI a3 G i e ng
feaeentation uung tie S UNHeassiyt: oWhemehlls aremmdergoing 2poptysisueepeotic
eBQoercféQ&g Sofh thfecgg la\l\'ﬂl\m Q H)%um h%%ﬁg%]garl 'NA ladder but also
acetyl CoA reacsvvl Various enzy s inthe
gtencre@rﬂ:mﬁyﬂh& gaepelatayecdnds of meDNAg"raignesbsb&" bepagriups are end-

1 of the e s particul a )
IR o PR A SR i < R R BT Ryt rpcad anoving for
thdldetécBion 4>f Spdﬁtdmtchysl dsiﬁg&i@lbcﬁar)bhc)lo@y Baspd)enyHlabdlng, histochemical,
tetr zoI rom d is. a eIIowsubstratethat i's

0L ¥R 'éli“?Fat e Ginpa %&@ﬁé@?ey 157thpt g 2h dspurypcdeotidyl

ﬁaﬂﬁﬂ&ﬁé@{"l‘ dam ‘Bﬁl‘dﬂo expbRdat 15H atdsYT DNA @aﬁﬂ@r\ﬁ géridBidiih r&Bonse to
chanFes in mtochondria function. Nonviablé cells are

2pARBH e SiERALD RBE crtdlyTes theerddition ahbiotindabsted aad uplpkeledanpunt
d@B ROk dhs! Btiny1atA rn'h@lle@t‘id%§ aleQelddfed %Hﬁ%B'SHé’pandanh(ﬂ’pér@dxsh

s. Absorbancé at 540 nmis utilize measur e
mml@ﬁ@(ﬁwmnfu@atﬁ@mmmame r@BtsTHEh the &abkled sashiple Fegenerate

|

ahrigs}{)l&b:i%cc%&gé §ub%§&e ? gllgég 3 t e {\/t\éﬂl%n ({@%{‘ég, LYLagneaux et
at.oBdilt HaﬂsalolTylplesan-ByZ (Zﬁ)@ﬂﬂ; end KxKﬁamyraf Loiemias i ayT43-1750
[Qm of the substance is assessed. In sone

hi nments, animals are nonitored over 14 days for

any 1siogies crabodi@xits,inuylel lenel de@stRh maﬁmr(afgu fl@orescent dye hoechst

ffi h | h '
BeShted adpu Céletséiﬂ‘%&%q%ﬂ? w5op R AP IETSat ARIPIGRIAS the treated
eliE50brpheltgtdal tHangditn He@lbRARUArFRAR cﬁ%el&n‘&ﬁﬂg@fhgh@bﬁtosns were

of the treated. popul ation would be killed

detactsd by ining Wi 2t5rﬁ%mab§1éené%é? Hoegjgt mééﬁvwgclf»re@@

(@R1BhEm! Pa HILEORF lloGed 9?1 bniRdtiFRAVESAUNRELBENCe microscope. In
controlled condi tions. tests 1 nclude subacute

SPBME X PeryMers; PﬁlhgwerM@t&hc %@S@Wéb prapedinmiiedifie @1r%% paimlpand
ﬁ&cﬁara@@s&egt ?;Sto qtsnhggggg)%g%ﬁe 'celg Oifagugé#ot 0&119 nﬁt&e blue

nore conve ant’i ¢ ent’s
rtucten cmd@awfra@mm:ddrbd;m rmcte@xpnddnyedt/ﬂa@nmgadmmMmm and intact

. ;;u%? Lucﬂg vpere g})ns%@%atwea%] dOS apoptogc late apoptotic, and necrotic cells,

respectively. (See e.g., B. R. Gastman ef al. Cancer Res., 60:6811-6817 (2000); and N.,
Hail Jr., and R. Lotan, R. Cancer Epidemiol. Biomarkers Prev., 9:1293-1301 [2000]).
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61 days. Chronic toxicity testing is simlar to
subchronic testing but nay last for over a 90 day
period. In vivo testing can al so be conducted to
determne toxicity with respect to certain tissues.
For exa

oo E O eSO SR Ll e b B Etectionof
ﬁc@m@%w&m%ﬁ nef chidgeny e@amunldar\geﬁa zlp@ptooﬂ evelm \8e1E détvatd by

tunor tissue) is det er m ned

flensbpaetynsinge RAGoAN é&%ﬁfong%‘&wwno? Sotrotacr i &%3%8 “hm
1a59r| 1 n@%@ Ond11¥ed LERQEER %cﬁgo f?@zl.r!: @éMJnl'Dﬂcﬂhéo% t Pcsphatidylserine

tative assessnents of rphol ogy are nade
estcfemeﬂmpn@dﬁ ehithgrcels (ort @fttb@m@x@r almm%rlgs of geppiess) is

eRREahe -

d%t?"-%géaaggy ﬂé\g%*ﬁ [ rﬁ%ctx F’g\rﬁ Fgﬁ%lgtpopt %llchbod B?%r I\r%)t)l ér? nexin ¥
FITC Soorescentzdelilerestecsin ADNA ahéprsipidiern éastideoh d@ﬁctgb@pﬁlo%u ail Jr.,

e e e

apoptotic endonucleases not only affect ceIIuIar DNA
by produci ng the cl assi cal DNAlI dder but al so
generate free 3 -OH grouﬁg dP'¢he ends of these DNA
fragnents. These greupsiabRitiondn sdfebgdrese by
TdT- FragFLTM DNA Fragnentati on Kit é gfne .
VR)  ARF ERfF AGS FOIPDY (RS LRGN BHB0 SEGIP G ire B ignerorming
Eﬁft)ngf dRL& QHksarTh@ a@!;e@gy kRAGEE cof e el i@ vivo tumorigenicity.

I stochem cal, 15 or "cytochem cal technigues. The
rati Bmhouﬂy it Iias repesed thaswhen el 2@ntisensg G3139 alone inhibited cell
p oelcfxr %t éogwbmtop ?r@ﬁtn%ﬁ@%ﬁth(c_ﬂgﬁ%thpﬂaﬁgﬁmfd@u B%RORAEmplated

ragnments generated in response to

tapieft b:dttet:efﬁacgn &xperiments @ateldysies usingceralenatiopriregiments to assess

- I
% %)(OIPP?)/]F gFfe %s ?]rdcfllgxtion 82&(&?2@%11%&?8@%@%& fﬂh!bﬁgé in combination

VvatH lefani diemotherapanadgahs. lp@rdmaﬂafsmim@hﬂh)s d‘@ﬁﬁ 1ggHts@re used to
D am nobenzi di ne reacts with the | abel ed sanple to
SEERSYRTEISHHER! TIPSR col ored substrate at the site

of DNA fragnentation. (See e.qg. A L. Lagneaux et - al.

Br. J. Haematol., 112: 344 352 2001); and K Kitanura,
Leukeni a, 14:1743-1750 [Z388P¢10 1" other enbodinents,

~nuclei level deteCtIhQﬁaHﬁﬁm%i‘z’(cﬁvﬂystuﬂlebloreSCGnt dye

hoechst 33258 and propi dium i odi de stalnlnqg Sf d
used Rrelimwantin vipo stugies sksrved b BaesyRoliina peentiicl-dghibisey, an
t%?t i 1tM:§r %x%c%gﬂ Ll HBARGERy hidnd AR lﬂ ‘éGﬂnSﬁ\’éu&h%Qlﬁ@ddxﬂonal

ergol ng apoptosis were det ect ed

'emaemwng! antitancd. Beufs (i g bPedstangl-nPigéeriad é&ﬂ?@@“@fié% the present

u roﬁ%?(gvgge thgr%agl% " Al eml-tﬁx%orjalﬁlz ga%%elgé?llvl&%@le?i(smg human

n" on a”°fluorescence mcroscope. In" sone
ﬁmaaﬁmnaphﬁnmﬂahls wer e doubl e-stained with propidi um

it gdij,dﬁxt Ut]c? éﬁlg@@g@ ?l%s%g%'eldg'_{%e?ol?%gssggéﬁser%g 5 tP@i/eéTh)st utilize

hith &FCbreik H@hc&oce[lllﬁlleﬁM,DAGQBlﬂelbﬁeﬂILMlPagﬁé Htcedddhhueal tumor xenograft

o n A RRTRLEAP! Bl Pl b S L 0E or o

bat.£ .APeat 0L D AME ARGkt high CalelsBcl-2 but low levels of Bel-Xy; T47D
expresses Jow levels of Bel-2 but high levels of Bel-X,.. Among all the 7 human breast
cancer cell lines examined, no cell line has both low Bcl-2 and low Bcl-X.. Human prostate

DU-145 mice xenograft model, however, expresses low levels of both Bcl-2 and Bel-Xg and
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respectively. (See e.g., B. R Gastman et al. Cancer

Res., 60:6811-6817 (2000); and N., Hail Jr., and R

Lotan, R Cancer Epidenmi ol. Biomarkers Prev.,

9:1293-1301 [2000]). 62 In still further enbodi nents,

t.h resent .invention uses cell |evel detection of a

pff)g} gf"? RNERRERE OnFp! iseme eybodiprenty to @el the speaifieity ofigossypol and
ool degivevest s were detected by flow cytonetry

using a FAGSCAN (Becton Di ckinson, Franklin Lakes, NJ)

wi th 288D A2 enodel, aseresh faomprehediwe sioss aﬁ&k&he@ﬁst
aoldugiend Bociomd GHL0SAR. ) BGSRIAL LAV SeLL nec B e,

exposed on the out
CREHRRIEENW 1Y S%0ds capppied 36 sontrobwilkh @Kaﬂ%tfbﬁﬂcdﬁiﬁda—m of 95%;

Tr.e i.t hersburg, ?~-M.
AN e md S fdd g e o bRt o frowh whileme causing
progiydiedined sove ghtilsss 38 hped @eh 2% FhtRe effddabt go%gygol on‘?%jge tumors

GrydhnfP oo ho o'egéérg'a%'wogké’ aiisjetblormic it aontol

Soet Lo g roaly metcu e A e ani 1ty of

used %\9 é,l y measure the tr
cancef*l'€¢ 'IdI‘"%t Hgjthe WRE 3w doss aphenbrdule testing ebmbimatied therapies with

w ledyt bife AR ILIRYGE
ﬂort ek hatn ey Bcﬁ‘%l %h%Mn%tP%rgé]eg\e% g%ﬁ\g%ls andu\g@% including, but

ifedder Ddlaxonugiohr 64 imeduedta) SFEU (Iusg/ke) BIVMa6 Baposide (40

Bk u ru
céﬁ‘?iﬁmg?‘eg““%h%ﬁgﬁé’aﬁaé"?@r FpURiE0 R Eke) o ositve control,
%f‘rOéer@ Wildibe need au$ dcmag of BiSthgriag i @mtdl gaiumwret;@ivaaﬁlee? %0
QSPL%&]% e ts.or i nhl bi ti QF of cel
pr ol ?rper ation o BLP 2SSt ovEn W“E%WWHP‘F‘BM 1Qviti¢e per
HALRVS Wkbimphhemslieationeegigent s. 1 n preferred
errbo ults are used to select

these re
syner g sp tes'Lsaﬁ‘é“rﬁarE@Pr%‘?’ﬂ'éf"i] #istherpinjecsed P dhe1t pad witlv o-5 x10°
‘E“F ptepmred lraﬁétrmdﬁﬁ’eh‘ nfeliiveh, €Bh arnﬁjnélfrkx@%e)ésﬁrgd Erlnq;\g% ghé’dﬂ i e each

$ % E%ossypol IS a potent
{ rattvre Hf frpedit genpds fallewsd bmwuce 2 umif ma@stumnnmys fak emedditional

Ghvel SE1s AP Hechb sy o a lwi me
A0 evebks. C@@‘w 9Lk oR é%ﬁ D paginL| hﬂmlvks ggﬁpér?g\r/reaa gea?h or terminal

ant| cancer agents (e.g., Docetaxe
tments of the present invention provide thorough

i N ViITHR raBkpogibiOh 18lfek GARY medzlgl:'ng ﬁug?éhzﬁt)e‘%mg Germinal

usi n human cancer Xenog ra
deaxyripenegiedtidyl tratobeass cﬂmuherBatécbuugwsgomagentnhﬁ&waq%elmg) to

o%te‘dfjdé)%ﬁiosf(scx? Elss%slzzltrﬁeé?lls e fnﬁ HS %Z%Itrgggﬁgq%ngg%xldl a?leO\Sx/s for
detenoipatién of By fmdﬁioﬁtoﬁtil@hlsalﬁ sh@f(sgéﬂfy @CRB) er ANY. G4V B0L.,
YPR23b1 BRL PSR R Bt 'S By Rimanat $2:201-300 [1998]). Paraffin-

embedded tissues are sectioned, and slides are incubated in labeling buffer for 5 minutes
and then in a humid chamber with TdT, ANTP mix, and Mg"™" in labeling buffer. .
Strepavidin-Horseradish Peroxidase is applied onto each sample for 10 min., washed and

counter stained with methyl green or hematoxylin. Apoptosis rate is calculated by counting

| and dividing the number of apoptotic cells by the total number of cells Seen per light

microscopy field at 40x magnification, and are expressed by percent.
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Bcl -2 and Bel - XG MDA- 435 expresses high | evels Bel-2
but low |l evels of Bcl-XL; T47D expresses low |evels
of Bcl-2 but high Ievels of Bel-X, . Anong all the 7
human breast cancer cell |ines exam ned, no cell line
has both | ow Bcl -2 and | ow BCl-XL. Human prostate

DU- 145 nice xenograft nodéxamplelkver, expresses |ow

I evel s of b%th ﬁler;ctﬂlggb&gee%Foéﬂéjolgﬁd'chcgalﬂél as a
negative contr I'n sone enbod s to test the
specThs effdcyoifosgypskaipel ondhderythossyqpobreatb tesy ERMB]T), d n

%r}?télaucﬁes%% (gglgﬁmgrgatla%cﬁlssmlegs egglugt%ggn% ggr{exgasrgl\ét e(?me gﬂ@'l‘ level
at hugelinie Iﬁhdimﬁeraet\t/ee\k@rdﬂtﬁﬁnendﬁfth gedypd. (Svaj g.f P dWatkEmspf

unor grow h C to, control w.th
bl % e P B0 SRR R 8beCl0; et frapss-1258
[2000pd The ERM B FioRicet & alea@ierhéht bk Bk eaff '{TIBRHaled per hour,

growt h while not causi ng"l toxicity .defjned as wei g}\ht

eSSy FBPEX RIS BRI o e dERTHERN. oot s SYpEBIen . Pharm.
’I{hgrraﬂ €64 erﬁ) (1698, qﬂeﬁ%n@@x@@%f”@é%al@%hﬂw HeQ:Bgupgz@H using a
eadmnlsteredto mce in the control group
@%%&P}@ad%@ﬁgt“m@ﬂddmlvd breshddsing ¢stignates figm prgeioghwork (J.

) eph dl —
{853l gt om0 D T o
20 Tecaadh 41 )omsaétalrd@ld\ﬁémah@rn@D eheéfptdralaipe of ERMIGE miegsurgments
Of%xglrjeﬁ(tﬁeé 8nll) ?a(jfld 9 Sl}ln g c%%:targqu%t[xjarzcin] éacg lr(ne:?Surex}lent the current study
“Bt)l\dli’t-a]fﬁinEB@ pagdcehehab 96)% poyekg)deted) a m%‘ depémss phamodle%) and 81%

phefie grec hissetsreasionit 6 2 0 Discest HrohTaSR” 5 rhe e, standarg

deBAtkd, arfdoahgeqlf FRNBP vAlueLwileseahiBated maﬁpma,laong with the
treatment or vehicle alone. To achieve statistic

signiisacr OAHE@2ired 1EHi mum of 10 nice per group is used
in the conbination regines. For all tests, mce are
randonmi zed and then injected into the fat pad with 1-5
x106 cells prepared in sE¥ampledée nedium The animals
are neas he
2 e AR A SR Il A
meas Bleedendrswh dor phamzaddikinétoizbcrpfiod ofdavetakel. whkngreated in

8m§m?tlon A O(Psgﬁaol?[mggggnho {llrllarlrgarqﬁvliﬁmg str?t%gge S%OE)]JST%%IIPC et al., Clin.

| (Iaheﬁ Res, 3:3535e1 538171 9550). lEbcRiJsﬁhﬁvantNEﬂly babh:aﬂe emceasfnnfmaﬂon (EOI)

81'31b0 ug ﬁolﬁ ﬂ%@l@t%’ﬁ%’%{%%g%ﬁ% %1 l@g_t @Fsamples are assayed

aﬂth@ @irﬁétluﬁlel A BdysSate&ritaish i€ edddso fcar Eﬂlgte mrgtdmdtaxa plasma ;
extremsysensntlve an or 5 determ.na
CORGEYFUAR 23T T oW f@%%ﬂ Ypon meagured druggYsisd 3 52 P@Pulaﬂon

pRhrmacokindeRlparaBledrs %)rew@\lsgy 802281 Sbel 89 Bhino@?d/. M. Clin. Oncol,,
Dowsett et al. netr 32:291- 300 [1998]

16841196 hl998}ﬁ3‘@rda>@eraﬁsql gbnws’algé\@&ﬁﬁ% ﬁfefa»/aran%ﬁ k| Bepband L.B.
S%Ex?er,' I@&Hiﬂ@%r%xx'e@ E'ff@ggMoragl t?ééf @ﬁldésctrSaéanE‘i%o‘? €A, NONMEM

Project Group, University of California at San Francisco), 1999). Clearance (CL) is directly

~estimated by fitting the nonlinear mixed effects model. (R. Bruno et al., J. Clin. Oncol.,

16:187-196 [1998]). The AUC is calculated as a function of dose and clearance, defined
AUC = dose/CL. ERMBT values from baseline and following 1-week gossypol

pretreatment is plotted separately against Clearance. Ordinary least squares regression is
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and then in a hum d chanber with TdT, dNTP m x, and

My++ in | abeling buffer. Strepavidin-Horseradish

Per oxi dase is applied onto each sanple for 10 mn.,

washed and 30 counter stained with nmethyl green or

hemat oxyl in. Apoptosis rate is cal culated by counting
usettd ddfi wddhnqlatiheshqumeerdbocap@ﬁt(ﬁt argl the ERMB)'IS/OE the natural

SCO
ol oPUEDELT OTnEione? el L qid e o RL PSR Biffishea
valﬁxsaﬁfplsmgllzlreﬁknﬁgt daebexra il (derrﬂhezt me,e:mugmasgepabs A 255-1258

et a ffec oss ne on the
ORI R Mo nhean ey BB £ sy B dn.
coxﬁm@fna@%%géﬁ%?}ﬁﬂ@érﬁlﬁs@ingléag‘%ﬁ@ddﬁﬂh@@atw conparing
baseline ERVBT level 5 at baseline and after | -week
pretreatnment with gossypol. (See, e.g., P. Watkins,
Phar macogenetics, 4:171-184 [1994); and J. Hirth el
al., din. Cancer Res., 6:1255-1258 [2000]). The
ERVBT produces a neasur eBsmmplefl3t he percentage of 14C

he- Nor ol CHhatppaRas iR RAKEN ARG 15 20,

Theilhpexprésdion 29 Bei3Darfd IR E]1)in tifdve sarpplas talleeled iropardffinGlocks is

assgﬁ%q%g'%/s%n\ﬁ“ardl goﬁ% al edaa Hf—fd‘ %ssaabér}%ﬁlgotdggﬁﬁlgetsé@sl nlg a
dichotomizzdewd mbﬂlamrtk refpdrt thehpetdehtagé oﬂ:l»a.tmnt@ek[nessﬁgnﬁﬁé markers
Bﬁs" g: 125 58 (2000) for the baseline nean
Reglfidfetiihtap i Jeainppayi-msr yepponsey & (hizgALRLF ot cat iR
exdcBlostid pBPormed & ﬁs@és@'iHeQEIaﬂénsEBM%g;véEﬁ RS PHSHRNUNE an@N@hor
time (r =.0.8 1) assum ng constant vari ance at

resgopsk, Jragrdipgerie size H%‘hé GrRreetse celt erpnts afithqresiiing Bblsm 30
subj ects has 96% power to detect a 20% decrease (2.41
to 1.93), and 81 % 15 power to detect a 15% decrease
(2.41 to 2.05) in nean ERN®¥pleddel s. The mean,
standard devia alues will be
t abul at ed and rtgeg ?ergpgmp@!}gﬁg\nwchgggﬁﬁ' ;él gni fi cance
of the)dpatmplesjccullet:emfrprrll:‘s(m;rmwxcimhntsmfd?h atrumatrcﬂmne;t om:day 8

escri.ption of docetaxel
(offF3R P edpbtati Aty telEMeSE P RSPl e Tete of
gos&bqﬁtﬂ pluseiat&akel)ure ﬁs&ﬂ’lﬁcbmblom&)rwﬁuhleg BN pdﬂ:i)lhlaxgl BlBod

to[ﬁ{’rt%; ggl | rég gtlrngfcg 1ah@§g((ﬁ€(§)9 %?%nllgl @vq;as&entgcnvated cell
soﬂhgmmqﬁ@quSbms Qrd dM@raeie z&f fok fhfei#%k@r'éssﬁmf)Bcl-Qfand Bel-X
docetaxel at 0.25, 0.75, 3.00, 6.50, and at 24 hrs
belor 4rgaf ‘ﬁ@g‘E@LPOAP‘Fm@&Ffﬁ'P% Td\eén%%g@ay@er ofPBlss wiffeexprgsaion and

its §ta®ard &\Bﬁyo%svl/lﬁrbe%ﬂo}t@& hQfch BmE$EH:. tgsxﬁé‘laﬁ %ﬂﬁﬁorﬁi@%etlc
docetaxe p asna . concentrati on area under the curve

sepamUcy nsaascpreiorshndeserihed dSats TgWeltkorersil aRrcpbpar 8of-drlin.
r%@l@%yr ‘g%‘ﬁ'b W%aqu), tﬂg‘feﬁ%ﬁxltl r??? %@E}Vé @E’éé % dRRHh Bl &8 b Satient.

uno et
The mean number of CECs per 10 m! of blood collected and its standard deviation across

patients at each time point will be reported.

All publications and patents mentioned in the above specification are herein
incorporated by reference. Various modifications and variations of the described method
and system of the invention will be apparent to those skilled in the art without departing
from the scope and spirit of the invention. Altﬁough the invention has been described in

connection with specific preferred embodiments, it should be understood that the invention
66



16: 187-196 [1998]) for docetaxel alone, using NONVEM
software. (S.L. Beal and L.B. Shener, Nonlinear M xed
Ef fects Model Users CGuides (San Francisco, CA, NONVEM
30 Project C}oup, University of California at San

| FranC|scoP . Cl earance CE% is.gi%ec tly d,

o bqTTeE g1 B \frtd.uh/ghmﬁ@ 'AGMNREARC RRedimentp elndged. various

mé@ﬁ’@a‘nons(cﬁ th@ﬁé&&%e@tm&ies for 'carg'lh 8 outhe Rvention it 18 6bERAs to
[1998]). e AUC is calculated as a function of dose

| th@aqakxélpéartameéevadteﬁqlcﬂfe@e inmoded-tochssiethan thesrams pf the faldkewing

it @m basel i ne and followi ng 1-week gossypo
pretreatment is plotted separately agai nst C earance.
Ordinary | east squares regression is 65 used to
defined-the rel ati onshi p between Docetaxel CL and the
ERMBT or the natural |ogarithmof ERMBT. The slopes
esti mated are di splayed along with previously
publ i shed val ues for single treatnent docetaxel CL (J.
Hrth et al., din. Cancet Res., 6:1255-1258 (2000)
in order to describe any differences in docetaxel CL
when admi nistered in 5 conbination with gossypo
versus single agent admi nistration. Exanple 13
Expression of Bel-2 famly protein in patient sanples
10 The expression of Bcl-2 and Bcl-XL in tissue
sanples collected in paraffin blocks is assayed using
standard i nmunohi st ochem cal (LHC) assay nethods. |HC
results are dichotom.zed and tabulated to report the
percent age of patients expressing these markers.
Results are al so tabul ated agai nst anti-tunor
response. A Chi-square statistic or Fisher's exact
test is perfornmed to assess the relationship between
expression and anti-tunor 15 response, dependi hg on
the size of the expected cell counts of the resulting
tabl e. Exanple 14 Peripheral blood | ynphocytes studies
Bl ood sanpl es collected fromstudy participants before
study treatnment, on day 8 20 (following I week
gossypol pretreatnent), and at week 9 (after
conpl eti on of one cycle of gossypol plus docetaxel)
are used for exploratory studies involving peripheral
bl ood |ynphocytes (PBL) and circulating epithelia
cells (CEC). Using fluorescent activated cell sorting
techni ques (FACS), PBLs are characterized for their
expression of Bcl-2 and Bcl-XL before and after
gossypol adm nistration. The nean nunber of PBLs with
expression and 25 its standard deviation will be
reported at each tinme point. Using an i mmunonmagneti c
separation method previously descri bed (See, T. \al ker
et al., Proc. Arer. Soc. din. Oncology, 19: 54b [ 2001
1) the’ feasibility of finding CECs is determ ned for
each patient.
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The nean nunber of CECs per 10 m of bl ood collected
and its standard deviation across patients at each
time point will be reported. 30 Al publications and
patents nmentioned in the above specification are

herein incorporated by reference. Various

nodi fications and variations of the described nethod
and system of the invention will be apparent to those
AAIMEBd in the art without departing fromthe scope
and spirit of the invention. Although the invention

has been described in connection with specific

pr efier rgsk EmbedsyRNtSmpoindSh el MaREadtBRTatRQEcAnak for the
the invention 66 as clained should not be unduly _

| i mi t edreagmentoh canset i g subigebovheaneinsaid gopsypelcompnuind igsselected

nodi fi ' . I .be of\ CAarrvin

the | o Tire Bha IR ARERE (R TRORTRdel S5 [abaliBoR th-
the relethypdsshpa| @3-hengossimisted(-)-tetgzoskyipblone! (16-
scope of the follow ng clalnF. 5 67 CLAIMS 1. 5 10 15
2. 3. Xsmigossypplogg, Ss%ffﬁ bagg af @9-29syweb pebil chasp ol

in the ggggygoﬁ(stcﬂng? Qgtse%fmgéog?}g%ﬁ‘,tsc s bi Of@)ggéﬁp%:‘%‘e’

of cancer 'n a subject, sal d gossypo
i s sel esxhédls bisearfi(+)Fgosgypolqme cBalsft's basegp f@h-)-gossypolone, Schiff's

1 hyl oSG ot ROyl e By on RS bese of C)-gossypol acetc aci,

(-) - herd 5o9s BRR! ANEe)-gést) pol 6 YRR ase o i) {dih 1

base of )-gossypgfzgSc%?ff S basé of (-)-Se @Q yigossypol,
Schiff's base of (-)-ethylgossypol, Schiff's base of (+)-ethylgossypol, Schiff's
base of (+)-hemigossypolone, Schiff's base of (-)-hemigossypolone, and

Schiff's base of (+)-hemigossypolone.

2. Use according to claim 1, wherein said gossypol compound is (+)-

ethylgossypol.

3. Use according to claim 1, wherein said gossypol compound is (-)-

ethylgossypol.

4. Use according to claim 1, wherein said gossypol compound is (+)-

ethyl go'ssypol.

5. Use according to claim 1, wherein said gossypol compound is (+)-

hemigossypolone.

6. Use according to claim 1, wherein said gossypol compound is (-)-

hemigossypolone.

7. Use according to claim 1, wherein said gossypol compound is (+)-

hemigossypolone.
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gossypol, Schiffs base of (+)-gossypol, Schiffs base

of ()-gossypolone, Schiffs base of (-)-gossypol one,

Schi ffs base of (+)-gossypolone, Schiffs base of

()-gossypol acetic acid, Schiffs base of (-)-gossypol

acetic acid, Schiffs base of (+)-gossypol acetic

aci d, Schiffs base of ()-ethylgossypol, Schiffs base
&) et hyl gossypol , Schiffs base of

( +) et hyseyssarding to cggm ¥, péherqim 8aid gpssypol compound is a Schiff's base

(f) hergtggzg gk&.ne Schi ffs base of

hem one, and Schiff s base of
(+_) hem gossypol one Use according to claim1, wherein

sai s ()- ethyl gossyp

accg ?[jéey%) Go’i,dll ayhetsin §%¢@°§é{§%%é‘lp0é‘6ﬁﬁcﬁj$@lffs base
s (-)-oglbydsepRtyY poI Use according to claim1,

wherei n sdid gossypol compound is (+)- ethyl gossypol.

Use according to claim1, wherein said gossypol

glogﬁ%u ngs %x)éilirhgh@rag 3135@1835:8{1] S"%xg ?ﬁ%@ﬁé&%&ryﬁoﬁ d 1s a Schiff's base
hem go e8§polhem gossypol one. Use according to
cl ai miﬁx\/\ﬁgrg?g sai d gossypol conpound is (+) 68 8.

Use according to claim1l1, wherein said gossypol

ffs
T L e ML S L e
is a Scifi(kf-gotsgpelond of (-)-gossypol. 10 Use

according to claim1, wherein said gossypol conpound
is a Schiffs base of (+)-gossypol . 10 11. Use

accqhpdi g& Qo 11% {8 1mv‘p &iekdin Sk %o gﬁgliz%%@gm?soé@&iffs base

is a Sc s base of (t)- gossypol-o

accor di ofd-)tgossymilonel, wherei n sai d gossypol conpound
is a Schiffs base of (-)-gossypolone. 15 13. Use
according to claim1, wherein said gossypol conpound

i's g35chid dcRoR@SELo claim 1, wherein said gossypol compound is a Schiff's base
of (+)-gossypolone.

14. Use according to claim 1, wherein said gossypol compound is a Schiff's base

of (x)-gossypol acetic acid.

15. Use according to claim 1, wherein said gossypol compound is a Schiff's base

of (-)-gossypol acetic acid.

16. Use according to claim 1, wherein said gossypol compound is a Schiff's base

of (+)-gossypol acetic acid.

17. Use according to claim 1, wherein said gossypol compound is a Schiff's base

of (+)-ethylgossypol.

18. Use according to claim 1, wherein said gossypol compound is a Schiff's base

of (-)-ethylgossypol.
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of (+)-gossypol one. 14. Use according to claim1,
wherei n sai d gossypol conpound is a Schiffs base 20
of ()-gossypol acetic acid. 15. Use according to claim
1, wherein said gossypol conpound is a Schiffs base

of (-)-gossypol acetic acid. 25 16. Use according to
claim1l, wherein said gossypol conmpound is a Schiffs
base of (+)-goss¥poL acetic acid. 17. Use accordin

to dPaiHreiaccarunsiorlaim b vhssey sor seswypelasmnoynd is a Schiff's base

Schi f f s,fgs. - et hyl gossypol. 30 18. Use
accor di%t{g{ ?gthggaoiségpf? wherei n sai d gossypol conpound

is a Schiffs base of (-)-ethylgossypol. 69 19. Use

accqrdi to claiml,. erein said gossypol conpound .
o F0SH 0Bl ® i L inerty e eaifuont emponpRE a Sehiffs base

accor di gfg+-fesl R lopgherei n said gossypol conpound
is a Sc‘{}fig‘/fés bag’sa)lcgﬂ]p%a Ocl)lf (t)-hem gossypol one . 21. Use

according to claim1, wherein said gossypol conpound

IS Schiffs se f. (+)-henm gassypol one. 10 22. e

acc 2r1 di ng %CSOI%I?% 9 C%,“% hisrain g%ﬁ &x %8 B%W&Poeaﬁmﬁlffs base
i's a Scifi(bfisenbige®ypslbnd.+) - hem gossypol one. 23. Use of

a gossypol conmpound in the nmanufacture of a medi canent

for the treatnent of cancer in a subject, wherein

S8 a0 AL aRLA, R SRR St b

cancer ,of (Wphemiywesypbloaen cancer, |iver cancer, bl adder
cancer, non-small cell lung cancer, nyel ong,
| eukem a, neurobl astoma, glioblastoma, and head and

necksc . ' i 3,. _wher ei
1o 0 At BB IEERNAL AR BN i
23, whéereimersaif dam@nires subfecs kiliereiangidrcaned® is dd&ted from the

according to claim 23, wherein said cancer is
pancr ea&rg%p CqSEsERS O%g@’l’i’?m%@n SBREF. ARG CRll eangeTnealgn cancer,

wher ei N, §3héng SR cancr,AR)eP BarfeB!) Bfldder cancer, non-small cell lung

cancer, myeloma, leukemia, neuroblastoma, glioblastoma, and head and

neck cancer.
24. Use according to claim 23, wherein said cancer is lymphoma.
25. Use according to claim 23, Wherein said cancer is skin cancer.
26. Use according to claim 23, wherein said cancer is pancreatic cancer.
27. Use according.to claim 23, wherein said cancer is colon cancer.
28. Use according to claim 23, wherein said cancer is melanoma.
29. Use according to claim 23, wherein said cancer is brain cancer.

30. Use according to claim 23, wherein said cancer is liver cancer.
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28. Use according to claim23, wherein said cancer is
mel anoma. 30 29. Use according to claim 23, wherein
said cancer is brain cancer. 30. Use according to
claim 23, wherein said cancer is |liver cancer. 70 31.
Use according to claim 23, wherein said cancer is

bl adder cancer. 32. Use accordi ng to claim23, wherein
sai d cancer is non-snmall cell lung cancer. 5 33. Use
accor di ¥y aceording teclaim 23, stherein @é‘% eeneghis dladder ¢apetronm.
34. Use according to claim23, wherein said cancer is
| eukem a. 35. Use according to claim 23, wherein said
canddr Uss aveordoiy taslomed3, whereBbsaidJsancacis anbdisaglltcell lung cancer.
claim 23, wherein said cancer is glioblastom. 37. Use
according to claim 23, wherein said cancer is head and
neC‘SBCa(U'&Q{ccor%lﬁlﬁ% cldﬂ%eBOfwh@reﬂPéﬁd’@éHc Fl@:@% h,and an
anti cancer agent t he manufacture o? I cament s
for the treatnent of cancer in a subject, wherein said

ant i ga ent dfro t he

cons; strtﬁ%egacS?l% t8e°f% 3 H §2 %’rcerr‘gé%g‘{e@l‘a ki nase
i nhi bitor, vascular gr ovvt h factor receptor kinase
inhibitor, fibroblast growh factor kinase inhibitor,
pl adél &f SCRSEPTAENE tgrcmﬂ%c whewsin saxbeangeiisnevroklastasa.

i nhibitor, STI-571, gl eevec, herceptin, rituxan,

r al oxi fene tanoxi fen, flutam de, bical utam de,

finaét GIHSeCkECOIﬁmgI’tO@lamh@Bbefblféﬁm saikedrle 6108 azoblastoma.
cel ecoxi b, neloxicam NS-398, irinotecan, CPT-11,
f | udar abi ne, dacar bazi ne, dexanet hasone, mt oxant rone,

nyl g% argee acg&‘aﬁ{%ﬁ QlaimPAC Lv'h&%@ daid @aEn%grrslg?x%H ér{zienegg cancer.

vincristine ast’i né; viI ndesi ne en
canpt ot heci n, nechl orethamine, chloranbucil, busulfan,
carnystine,. | onustne, senustine,

hyd x}ﬁs&c}fﬁ P85Y2RT FRENPQ Spd L) antl(:}ﬁ'ﬂ@%}‘rﬁﬁémﬁn the manufacture of
dacti nQHé/d}éd?men‘?safé? Hetbatrhht o'fgéﬂc@pincd ﬂxbll&lt CA¥Sh Yaid anticancer

plicamycin, nethotrexate, 6-mercaptopu
6- t hi ogugamﬂln sslectedfrhingpe gromp canglstlng\nfrep1degaaicgmwm/ﬁactpr

chl or odeox enosi 2- chl qr odeo denosi ne, 30
deoxyc J?‘iﬁpiﬂfjﬁn??se S’ﬂ\‘eq’lf%r @QWPW@/%@M ESFEB©, ,kmase inhibitor,

f1 udar alyroastleroR@IEREb SkiNAREnhiBUEY, BIYIEERrived growth factor
anastrozol e, carboplatin, interferon-a,

i nt er | degepter kinase inhibitonsS Fled71ngleevens herceptin rituxan, raloxifene,

?rgtnlu?]aéérﬁgr”élf o ﬂ%%glu S rrécﬁﬁlgg"f‘%sf %fg?end%ozggglggﬁtelt}?arﬁigg,
ketoconazole, celecoxib, meloxicam, NS-398, irinotecan, CPT-11,
fludarabine, dacarbazine, dexamethasone, mitoxantrone, mylotarg,
docetaxel, paclitaxel, staurosporine, vincristine, vinblastine, vindesine,
teniposide, camptothecin, mechlorethamine, chlorambucil, busulfan,
carmustine, lonustine, semustine, hydroxymethylmelamine, thiotepa,
mitomycin, dactinomycin, daunorubicin, idarubicin, bleomycin, plicamycin,
methotrexate, 6-mercaptopurine, 6-thioguanine, azathioprine, acyclovir,
gancyclovir, chlorodeoxyadenosine, 2-chlorodeoxyadenosine, 2'-
deoxycoformycin, 5-fluorodeoxyuridine, cytosar, fludarabine, L-

aspariginase, hydroxyurea, anastrozole, carboplatin, interferon-a,

interleukin-2, all-trans-retinoic acid, and batimistat.
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treatnment of cancer in a subject by co-adm nistration
of the gossypol conpound together with an anticancer
agent, wherein said anticancer agent is selected from
the group consisting of epidernmal growth factor
receptor 5 kinase inhibitor, vascular growh factor
receptor kinase inhibitor, fibroblast growh factor

ki nase |nh|b|tor | atel et - deri ved growt h factor

r ecépt dvsaqf; r?agésynog FOTBPQUAd, in §1 memufactyieadraslicaments for the
her cept ty flutan1d

b1 cal ot St Siker it GHICoE 7 o MR el o e o

ket oconangloand tapethee evithian mbmem@&nt MBre£B said anticancer agent
i ri noteca fl udar ahi ne, 10 dacar bazi ne,

dexanet!h aé]s%gdp?rﬂm g gFﬁ“Pd%%SlSt%RH Qfteridgrmalog @Wﬁk@Ftor receptor
pacl i t axgdse intibRM, Q%Eﬂraf gl%wt}‘{ !f%ﬁfr.ré&e'pﬁ)? ki ?tf]l{or nf?oroblast

vi ndesi ne, teni poSide, canptothecin, mec ore
chl or argmwth factou kinlafeinhibitar, plattlenésrivied puswihrfactor receptor kinase

i t oy ANDIB ST PN FO R FOH B iR, Tl Bngbegioiten
bl eony qliflam el BiRAMEde Hﬁfaﬁ@ﬁ&@)éﬁﬁl%%llﬁeﬁgﬁl?@ookaewdaggle

6 15 thloguanlne azathloprlne ovI r
gancycIC@inCﬁXIbcmlewmoNSaﬂé&;mmﬁwanZCPT-l1 fludarabine,
chl or Od({% adeno |ne deo

5-fl uord eo%}ﬁ?, ﬁgéth%vpgggﬁgxm;rpﬁ%gm% docetaxel, paclitaxel,

L-asp arslt@rdib@‘éﬁne h&ﬂfr@ﬁﬁd}l ariblasBA8SiA @& Rle StenpdEide) Fﬂaﬁ{p'td'ihecm
interferon-a, interleukin-2, all-trans-retinoic acid

and batmeghiargthampng, glyorapehuict covsuliam gamanssing lamgstings semustine,

39, wh

Fact o AR IARLIGAL CRbBE 4o Gy R, G ETevd ihorypicin.
claim H&mblcﬁﬁble&‘@tﬁi plicemnytiig Mdtaexate, 8midcdptopurine, 6-
vascul ar grow h factaor receptor kinase inhibitor. 25

42 UsdhiggBanpg, @éatp@pgp@aﬁycggwbrgaggfclq,m@pbhonodggxhadenosme 2-
ant i Ca%ﬁ{ro&igol,{ga eﬁoglhprﬂglkn ? ?r?-g@‘&%o?ir %%s{ﬂ?%%nee, cytosar,

i nhi bi tor. e accor
wher ei rﬂlsiaratblranraspar@nasdr h;girmwupdaahﬁs&bzola&aﬁtmpiaﬁ@d

growt h .factor re r, se inhibjtor,

accor dllﬂtﬁr ©net é?ﬁfiﬁ%‘g(l%:i & trapgsEstipy; agid; &n%hi‘tirﬁléﬁéer

drug is STI-571. 72 45.Use according to claim 38 or

39, wherein said anticancer drug is gl eevec. 46. Use

accébd |Uﬁ§ aceording tmeBdm38 (899 wherein saidsaititamoer domris epidermal
grding to claim38 or

d
Sgugm;wfe’grr%“’{?cggmﬂmgﬁ?t%lé Sséer “@&H& ‘i's rituxan. 48.Use

according to claim38 or 39, wherein said anticancer

drug is_raloxifene. L )
1. Use according to claim 38 or 39, wherein said anticancer drug is vascular

growth factor receptor kinase inhibitor.

42. Use according to claim 38 or 39, wherein said anticancer drug is fibroblast

growth factor kinase inhibitor.

43. Use according to claim 38 or 39, wherein said anticancer drug is platelet-

derived growth factor receptor kinase inhibitor.

44. Use according to claim 38 or 39, wherein said anticancer drug is STI-571.
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49. Use according to claim38 or 39, wherein said
anticancer drug is tanoxifen. 10 50. Use according to
claim 38 or 39, wherein said anticancer drug is
flutam de. 51.Use according to claim38 or 39, wherein
said anticancer drug is bicalutam de. 15 52. Use
according to claim38 or 39, wherein said anticancer

drug_ is finasteride, 53.Use according to claim38 or

39, #hdissiasearding taslaimS¥cas ddwhereinssaghantisghasr drugdpigttevec.
20 54. Use according to claim38 or 39, wherein said

anti cancer drug is ketoconazole. 55. Use according to

cl aén Isearcc@dingvh etatinrd 8s@ild, whéremasaitbantidbtu@r dfug is herceptin.
cel ecoxi b. 2556. Use according to claim38 or 39,
wherei n said anti cancer drug is nel oxicam 57. Use
accardi ' I 1 A1 [

arug | & R of 39, MIFCE! LPal R BRANE Hhman
wherein said anticancer drug is irinotecan. 59. Use

e U

wherein said anticancer drug is fludarabine. 61.Use
according to claim38 or 39, wherein said anticancer

dr ud9i Jgacering taslain 3§0r38ewherciy didhanticancst diug i gngxifen.
39, wherein said anticancer drug i s dexanet hasone.

63. Use according to claim 38 or 39, wherein said

ant sG.aridseraccsrdihgite cldiii3Bwe30] wherein Hif AR ade arudl i Butagnide.
claim 38 or 39, wherein said anticancer drug is
nmyl otarg. 65. Use according to claim38 or 39, wherein

sal §) ANbeecRRGAMngdD Uik 36429! Alekin it BickiR: BRAL A1 N0
to claim38 or 39, erein sald anticancer drug s
pacl i t dnedlutaitle. Use according to claim 38 or 39,
wherein said anticancer drug i s staurosporine.
52. Use according to claim 38 or 39, wherein said anticancer drug is finasteride.

53. Use according to claim 38 or 39, wherein said anticancer drug is

aminoglutethamide.

54. Use according to claim 38 or 39, wherein said anticancer drug is

ketoconazole.
55. Use according to claim 38 or 39, wherein said anticancer drug is celecoxib.
56. Use according to claim 38 or 39, wherein said anticancer drug is meloxicam.
57. Use according.to claim 38 or 39, wherein said anticancer drug is NS-398.
58. Use according to claim 38 or 39, wherein said anticancer drug is irinotecan.

59. Use according to claim 38 or 39, wherein said anticancer drug is CPT-11,
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20 68. Use according to claim38 or 39, wherein said
anticancer drug is vincristine. 69. Use according to
claim 38 or 39, wherein said anticancer drug is

vi nbl astine. 2570. Use according to claim38 or 39,
wherein said anticancer drug is vindesine. 71. Use
according to claim38 or 39, wherein said anticancer
drug is teniposide. 72. Use according to claim 38 or
39, 6lheled ascauling tarrldimaifoen3 9 mwhgreinssaddantivapeastdmezis fludarabine.
74 73.Use according to claim38 or 39, wherein said
anti cancer drug is nechl oretham ne. 74.Use according

t 0 @llai Use3fbcordigdio AMisT 38 6t BRinteRit sLRRRRIancHr Waud &

5chl oranbucil. 75.Use according to claim 38 or 39,

wher ei rd2§aibaziggt i cancer drug i s busul fan. 76. Use
according to claim38 or 39, wherein said anticancer
drug is carnmustine. 10 77.Use according to claim 38 or
39, 6@heUsd avcewling wrdlaimedfer3 o mhgreirssdid antiahes droiBisUs e
accordig to.claim38 or 39, wherein said anticancer
drug i SJXBMSLRSME: 1579. Use according to claim 38 or
39, wherein said anticancer drug is

hydr oxynet hyl nel am ne. 80. Use according to claim 38 or
39, 63helsd accemling twrildimalfcen 3% mihgreirssaichanticapeer dp@s8E. Use
according to.claim 38 or 39, wherein said anticancer
drug i ™ ¥3W§89n. 82. Use according to claim 38 or 39,
wherei n said anti cancer drug i s dactinonycin. 2583. Use
according to claim38 or 39, wherein said anticancer
dr u@4i sUskaapserdifs (o) alaimgdB ois¥, sdersimisaid anticaneeaidim 38 nylotarg.
39, wherein said anticancer drug is idarubicin.

3085. Use according to claim38 or 39, wherein said

ant i6saANg ey acdbtding ® dMAiROIR/Ed 39, whereBbsaidamicaBeR el doBetaxel.
claim 38 or 39, wherein said anticancer drug is

net hotrexate. 87. Use according to claim 38 or 39,

Wher6%! nU§eazicgo1QfMé f&adi'é:lﬁlrﬁj&“ﬂ), L&ﬁ\eg'm ?aiﬁﬁt?c%ﬁée?%%é ﬁ%‘aclitaxel.

67. Use according to claim 38 or 39, wherein said anticancer drug is

staurosporine. .
68. Use according to claim 38 or 39, wherein said anticancer drug is vincristine.
69. Use according to claim 38 or 39, wherein said anticancer drug is vinblastine.
70. Use according.to claim 38 or 39, wherein said anticancer drug is vindesine.
71. Use according to claim 38 or 39, wherein said anticancer drug is teniposide.

72. Use according to claim 38 or 39, wherein said anticancer drug is

camptothecin.
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88. Use according to claim38 or 39, wherein said

anticancer drug is 6- thioguanine. 10 89. Use

according to claim 38 or 39, wherein said anticancer

drug is azathioprine. 15 90. Use according to claim

38 or 39, wherein said anticancer drug is 2-

chlorodeoxyadenosine 91. Use according to claim38 or
ein s d an i.cancer_dr

g >
deo>7 co St HRPeTR a‘@s Ao WE’FW@U 3] antigancergirgg 1539,

mherelnmgaﬂgfgﬁhhﬁgncer drug is 5- 20
fl uorodeoxyuridine. 25 93. Use according to claim 38

or 39, wherein said anticancer drug is cytosar. 94.

ant 1 Aang i Gl & i o lon Sherelt Gl GBS vay o

cl ai m 3gieamdlciiwherei n said anti cancer drug is L-
aspari gi nase. 96. Use according to claim 38 or 39,
wherein said anticancer drug is- 30 hydroxyurea. 97.

Use .ac wher sai d .

ant 1 /Sands Bl © GUR0ks, Shers M EUEUGRLE appa pysuifon
to claim38 or 39, wherein said anticancer drug is

carbopl atin. 99. Use according to claim38 or 39,

wher/8i nUs%HAcgorkng Oamiaiay 3 &ipn P, Wherein eaid anténaneer dsug @armustine.
Use according to claim38 or 39, wherein said

anticancer drug is interleukin- 2. 101. Use according

t o dl7ai UseS&cordi@Pto odiar I8 or amtheri saidaoitsanckridgug 8 lomustine.
all-trans- 10 retinoic acid. 102. Use according to
claim38 or 39, wherein said anticancer drug is

bat i7gi sy fiis to SEnPPER 1, Dhetetn SRY aff |41 ; i
1-102, Vﬁée?‘cglon saﬁod cancer 18 mgteast a%?cﬁca%géldgl?lg. 1slﬁgrélu8tme'
according to any of clainms 1-102, wherein said cancer
' t
'S %?rﬁge z?crclorzd?ng to claim 38 or 39, wherein said anticancer drug is
hydroxymethylmelamine.
80. Use according to claim 38 or 39, wherein said anticancer drug is thiotepa.

81. Use according to claim 38 or 39, wherein said anticancer drug is mitomycin.

82. Use according to claim 38 or 39, wherein said anticancer drug is

dactinomycin.

83. Use according to claim 38 or 39, wherein said anticancer drug is

daunorubicin,
84. Use according to claim 38 or 39, wherein said anticancer drug is idarubicin.

85. Use according to claim 38 or 39, wherein said anticancer drug is bleomycin.
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by resistance to cancer therapies. 105. Use of a
gossypol conpound in the manufacture of a nedi canent
for the 20 treatnment of a condition in a subject,
wherein said condition is selected from the group
consi sting of autoi mune diseases, inflammtory

di seases, infections, hyperproliferative di seases

ot her than cancer, AI.DS, de eneratlve condi ti ons, and
vas®l arsefesersingto ojaimifsor s wheieivad ajicances | daigis 105,
wher ei ection is caused by a pathogen. 107.
Use acggaaPﬁgk?% cl aim 106, wherein said pathogen is a
bacteria. 108. Use according to claim 106, wherein

sal pathogen is a e according to
cl ai 31 a[g ng e ciadF‘gﬂp%Fﬁ?o&é‘ﬁreF%saﬁ ticgacer Amg)is §-
Use acqgélghlﬂg lrtheany of clainms 1-109, wherein said

subj ect overexpresses a Bcl-2 famly protein. 111.
Use according to any of clainms 1-109, wherein said

canger or, condition i.s cterized b
ove%gxp SN rghr@fto £laimy 3 8§orf %y’eﬁl'%ﬂcg?lﬁwgﬁ‘ﬁ dr‘@s‘é 6-
accor dlth@)ghghlﬁé,al ms 110 or 111 wherei n said Bcl -

famly protein is selected fromthe group consisting
of Bcl-2, Bcl-XL, MlI-1, A/BFL-1, and BOO DI VA. 10

L1290 USORPREAIG ool S e i

pr ot ei mazathighringse according to any of clains 1-113,
wherei n said gossypol conpound is 15 selected from
the group consisting of ()-ethyl gossypol

(-) o8t Wée%%éﬁpg to clzghjr]g%eérwl %él%}ho% d anticancer drug is 2-
() - hem gossypol ohe, (-)-hem gossypol o 33

hem gosdymodangadedokinef s base of ()- gossypol Schi f f
s base of (-)- gossypol, Schiff s base of .
(+)-gossypol, Schiff s base of ()-gossypolone, Schiff
s base wWde %fccéfdﬁ%st%%ﬂ)ﬁfn%r 3@0%&felr§sal?da§1ﬁ1091flcer drug is 2'-
(+) -gossypol one,” Schiff s 20 base of )-gossypolf
acetic dev@mof@mmmfs base of (-)- gossypol acetic acid,
Schiffs base of (+)-gossypol acetic acid, Schiffs base
of ()-ethylgossypol, Schiff s base of

(-) 9t hydegresmp to chimi I orSoDABered sald-amtREAr dASSKBO! |
Schiff s base of ()-hem gossypol one, Schiff s base of

(-) - herfugsedeprpprisiee. and

93. Use according to claim 38 or 39, wherein said anticancer drug is cytosar.

94. Use according to claim 38 or 39, wherein said anticancer drug is fludarabine.

95. Use according to claim 38 or 39, wherein said anticancer drug is L-

aspariginase.

96. Use according to claim 38 or 39, wherein said anticancer drug is

hydroxyurea.

97. Use according to claim 38 or 39, wherein said anticancer drug is anastrozole.
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Schiffs base of (+)-hem gossypol one. 25 115. Use
according to any of clains 23-113, wherein said
gossypol compound is gossypol. 116. Use according to
clai m 115, wherein said gossypol compound is (-)- 30
gossypol . 78 117. Use according to any of clains
1-116, wherein said gossypol conpound is fornulated
for oral admnistration to a patient. 118. Use
accBdiUng aceording tofclazmai8ray 39, whereinaist ariticancer drug is carboplatin,
gossypol compound is to 5 be admnistered to a
patient at a dosage range of about 10 to 40 ng/ day.
11999 A Heaicomdiigtb CRImGABG39] whereircariartithi@r dri is tterferon-
gossypol compound; and b. instructions for
admi ni tering sai d gossypol conpound to a subject, 10
sai d subject characterized by overexpression of a
Bel -2 fam |y protein, wherein said gossypol conpound
i s 360.dddeadcdndon tb elnimriBup 3@owhersin sagl aftichrder drug is interleukin-
et hyl ggssypol, (-)-ethyl gossypol, (+)-ethylgossypol,
() - hem“<gossypol one, (-)-hem gossypol one,
(+) - hem gossypol one, Schiffs base of ()-gossypol,
Schiffs base of (-)-gossypol, Schiffs base of
(+) -lgbslé%tp&gbord&ﬂ’tpfdasmwsv 39f where{n spidyars gk dneg is all-trans-
Schiffs Pase (-)-gossypol one, Schiffs base of (+)-
gossprFé écw§8h|ffs base of ()-gossypol acetic acid,
Schiffs base of (-)- gossypol acetic acid, Schiffs
base of (+)-gossypol acetic acid, Schiffs base of
() - 0P cissgrgnNg to Siaimr¥8sor39s wheyein sajd entiepness duignis batimistat.
Schiffs base of (+)- ethylgossypol, Schiffs base of
(+) - hem gossypol one, Schiffs base of (-) 20
hemlg®33yemekonding tandy S€ blafris 1083 evltdrein said cancer is metastatic.
(+) - hem gossypol one. 120. A pharmaceutical conposition
conprising a. a gossypol conmpound; and b.
i nst :
o o B B O e R o B erized
resi st eryaesistanee toaanear tlndmnaspy, wherei n said gossypol
compound is selected fromthe group consisting of ()-
et hyl gossypol, (-)-ethyl gossypol, (+)-ethylgossypol,
()-hes @Mpéﬂ &A1 corhf t)urﬁelﬁ]tMMt%%f a medicament for the
(+)-hem gossypolone, Schiffs base of ()-gossypo

treatment of a condition in a subject, wherein said condition i is selected from

the group consisting of autoimmune diseases, inflammatory diseases,
infections, hyperproliferative diseases other than cancer, AIDS, degenerative
conditions, and vascular diseases.
106. Use according to claim 105, wherein said infection is caused by a pathogen.
107. Use according to claim 106, wherein said pathogen is a bacteria.

108. Use according to claim 106, wherein said pathogen is a fungus.

109. Use according to claim 106, wherein said pathogen is a virus.
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Schiffs base of (-)-gossypol, Schiffs base of
(+)-gossypol, Schiffs base of 30 (f)-gossypol one,

Schiffs base of (-)-gossypol one, Schiffs base of (+)-
gossypol one, Schiffs base of ()-gossypol acetic acid,
Schiffs base of (-)- gossypol acetic acid, Schiffs

base of (+)-gossypol acetic acid, Schiffs base 79 of
()-ethyl gossypol, Schiff s base of (-)-ethylgossypol,
Schili19. Userpgeerding to-apy oéelaimybd 89.puereisshidfshbjectmseexpfesses a

() - hemgQ: . Schiff s base of (-)-
hem gos%@ﬁ%%&%gtﬁgl' Schiffs base of
(+) - hem gossypol one. 5 121. A pharmaceuti cal

co i.tion conprising; . a a_ gossypol conpound; and
b. nﬁﬁit‘ﬁ%ﬁéﬁ?@ﬂ?ﬁf@ Ay ghFiainag bl g%gvlseafr'la sgig<aygsslor condition is
CONPOUngafaBtefizSd By 6¢drexprEQlontTe B2 Ai Y prGieR M8
23-118. 80
112. Use according to claims 110 or 111, wherein said Bcl-2 family protein is
selected from the group consisting of Bel-2, Bel-Xi, Mcl-1, A1/BFL-1, and
BOO-DIVA.

113. Use according to any of claims 110-112, wherein said gossypol compound

binds to said Bcl-2 family protein.

114. Use according to any of claims 1-113, wherein said gossypol compound is
selected from the group consisting of (+)-ethylgossypol, (-)-ethylgossypol,
(1)-ethylgossypol, (+)-hemigossypolone, (-)-hemigossypolone, (+)-
hemigossypolone, Schiff's base of (+)-gossypol, Schiff's base of (-)-
gossypol, Schiff's base of (+)-gossypol, Schiff's base of (+)-gossypolone,
Schiff's base of (-)-.gossypolone, Schiff's base of (+)-gossypolone, Schiff's
base of (+)-gossypol acetic acid, Schiff's base of (-)-gossypol acetic acid,
Schiff's base of (+)-gossypol acetic acid, Schiff's base of (+)-ethylgossypol,
Schiff's base of (-)-ethylgossypol, Schiff's base of (+)-ethylgossypol, Schiff's
base of (+)-hemigossypolone, Schiff's base of (-)-hemigossypolone, and

Schiff's base of (+)-hemigossypolone.

115. Use according to any of claims 23-113, wherein said gossypol compound is

gossypol.

116. Use according to claim 115, wherein said gossypol compound is (-)-

gossypol.
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117. Use according to any of claims 1-116, wherein said gossypol compound is

formulated for oral administration to a patient.

118. Use according to any of claims 1-117, wherein said gossypol compound is to

be administered to a patient at a dosage range of about 10 to 40 mg/day.

119. A pharmaceutical composition comprising:
a. a gossypol compound; and
b. instructions for administering said gossypol compound to a subject,

said subject characterized by overexpression of a Bel-2 family protein,

wherein said gossypol compound is selected from the group consisting of (+)-
ethylgossypol, (-)-ethylgossypol, (+)-ethylgossypol, (+)-hemigossypolone,
(-)-hemigossypolone, (+)-hemigossypolone, Schiff's base of (+)-gossypol,
Schiff's base of (-)-gossypol, Schiff's base of (+)-gossypol, Schiff's base of
(*)-gossypolone, Schiff's base of (-)-gossypolone, Schiff's base of (+)-
gossypolone, Schiff's base of (+)-gossypol acetic acid, Schiff's base of (-)-
gossypol acetic acid, Schiff's base of (+)-gossypol acetic acid, Schiff's base
of (£)-ethylgossypol, Schiff's base of (-)-ethylgossypol, Schiff's base of (+)-
ethylgossypol, Schiff's base of (+)-hemigossypolone, Schiff's base of (-)-

hemigossypolone, and Schiff's base of (+)-hemigossypolone.

120. A pharmaceutical composition comprising:
a. agossypol compound; and
b. instructions for administering said gossypol compound to a subject,

said subject characterized by resistance to a cancer therapy,

wherein said gossypol compound is selected from the group consisting of (+)-
ethylgossypol, (-)-ethylgossypol, (+)-ethylgossypol, (+)-hemigossypolone,
(-)-hemigossypolone, (+)-hemigossypolone, Schiff's base of (+)-gossypol,
Schiff's base of (-)-gossypol, Schiff's base of (+)-gossypol, Schiff's base of
(+)-gossypolone, Schiff's base of (-)-gossypolone, Schiff's base of (+)-
gossypolone, Schiff's base of (+)-gossypol acetic acid, Schiff's base of (-)-
gossypol acetic acid, Schiff's base of (+)-gossypol acetic acid, Schiff's base
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of (+)-ethylgossypol, Schiff's base of (-)-ethylgossypol, Schiff's base of (+)-
ethylgossypol, Schiff's base of (+)-hemigossypolone, Schiff's base of (-)-

hemigossypolone, and Schiff's base of (+)-hemigossypolone.

121. A pharmaceutical composition comprising:
a. a gossypol compound; and
b. instructions for administering said gossypol compound to a subject,

for use in any of claims 23-118.
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