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FI ELD OF THE I NVENTI ON [ 0001 ] The present invention
relates to a nethod for treating a human pati ent
having a proliferative disorder such as cancer or an
aut oi nmune di sease caused by, or nmade nore difficult
fo VIPROVAD HOSIRKPAND BCHEDULING DI B1a€iosfiRS
including but not limted to an oncogene including a
cancer pronoting gene or a drug resistance gene, by
adm ni stering an effective anmount of a pre-treatnent

Thr@ aphlecq@@maémtnsmnomty toApgheatiost Seriah YoahV/FRT 866 ifiled on March

unt of a nucl eoti de-based, conposition that inhibits
31 20061‘“’@ 1%3(}99@’:%?%(% byrefegrnceherran & isREeHar ti cul arly the

pre-treatnent is one or nore of radiotherapy such as
an X ray, a proton beam an el ectron beam

FIELD @ﬂg@iﬁhﬁ"v’ﬁﬁ'ﬂb apy, ultrasonic therapy, chenotherapy
bi ol ogi ¢ therapy. The invention also relates to

[0002D | NMTheeekedOhRentich ftitedid 4 M@tiHATOL tefirfgdd hiith&apatight
~a human patient in need thereof with such a
having a pmdllf%r@tlm@sbm gudlnds denterorgih ayteimnawpr dissAisonaused by, or made

more ditfgulijogien BY.ibe 3@%@5@%&% ARG SARARE B Femaed to an
f th
oncogen lngmﬂ%ﬁed%lf%f Gt N L

effective lahfaaht By @l@qkéa@meﬁt tBVt'ﬁé’ at{elhﬁ ?prto &imidl sterird0RPe ekt amount

Cancer Drug Targets. or randomy interact
of a nucleutide-Habll cdvbpeitien thaﬁrﬁﬂhbmsahe ekpriessian oEfnichar gene. More
acconpani ed by serious dose-limting toxicities due to
particulatly {petirertegatnentds paeiprasre debmmwsucﬁlra@ afraf o3, pyprefpn beam,

o o S Bt A T e S bl
therapy. ’fﬁ %ent?encgl?(ﬁ %ilgtes %oha?é ﬁnﬁ%@& g oal.ﬁ% S?{é%ﬁﬁlthg Sequence for treating

nore s IC&

a human ﬁ@tlléﬁ 1@ﬁ€edﬂﬁ§1@%?w1t&1%@§]a nﬁ@é@ﬂ@@-ﬁa&e@ ihR®ittnoe e?fe@ﬂﬂfe@ﬁon

of the nol ecul ar mechani sms in tunor progression have
identified many potential gene targets, including
BACKGRUGOAPeS, drug resistancegenes, and growh and cell
cycl e regul ati ng genes, involved in the transformation
of cells, and in the maintenance of a cancerous state.
[000Rbt ablFysvidusappyoachys tmﬁlettreahsmtiqu@ifeint [disvedegeinshuiding
iting the effects their protein

cancer su%{eB ng é ch Zﬁlsg% city. Mg drpgsthat have een developed are natural

products or derivatives that block metabolic pathways (Arauyjo, et al., 2006, Curr. Cancer
Drug Targets. 6:77-87) or randomly interact with DNA. Moreover, most cancer treatment are
accompanied by serious dose-limiting toxicities due to low therapeutic indices. For example,
the majority of anti-cancer drugs when administered to a patient kill not only cancer cells but
also normal, non-cancerous cells. Because of these deleterious effects, treatments that more

specifically affect cancerous cells are needed.

[0003] Advances in the understanding of the molecular mechanisms in tumor

progression have identified many potential gene targets, including oncogenes, drug resistance
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t herapeutic result. The role of oncogenes in the
etiol ogy of many human cancers has been reviewed in
w@e@hop37749S7, "Cel | ul ar Oncogenes and Retrovi PQBEES2007/008038
Sci ence, 235:305-311. For exanple, in many types of
human cancers, a gene known as Bcl-2 (B cel
| ynphor na/ | eukem a-2) is over-expressed, and this
over - expressi on nay be associated with tunorigenicity
(Tsujinmoto et al., 1985, "lInvolvenent of the Bcl-2
genes, and %ﬂ@wﬂhrhnh%ﬁ% El‘%'r%%ﬂﬁhﬁ‘é gbYaPHRBBved iPeheRaR fetafition of cells,
1440- 1443) e Bcl'-2 gene is thought to contribute to
and in thd heimpaiahogenesimenfusGane alotably, dishiptiag thotraesiiptian o€ these
to treatnment, primarily by prolonging cell survival
genes, or pﬂtmrsetmlahltm the etfbets af iheyr mrerdm ﬁrQﬁustSOWn lm@(mﬂavqmble

therapeutgettegl.gF J%eéalg&ﬁqogxgggqri;ﬁn%l cal ?ﬂ | Lol ogg/ncers has been
reviewed } 1 g&r an égfgf@eg‘@%gﬁ@%@a@?%}{&‘ ?{%ﬁ?‘“f&%fg’g??% q?l%,fqggu 5’-31 1. For

example, %@ﬁia%ygpé"mﬂnﬁn@ﬁﬁc&s C@ééne"l@ﬁﬁ’r?e?s‘]?cl 2 (Beelfdvance | n
ral cology, 7:35-51,°G Klein (ed.), New York:

lymphomRAeeteniia -3 §s oveeespedssal, and 48 byer-Hipréssioahaybe associated with
expression of Bcl-2 pr ot 0- oncogene i n neurobl ast oma
tumongeralﬁtly 6F yaimaie e al-+ 10885 "wplvementef e Brd?rgane dp hyingn follicular

ismphomgtiiéiengengt B0 PR, TonBelh tefeisTpoupds tongrbuisto B
painogenyd SRS ap WM IR Feiqige 8 smiden i OR i o

survival ﬂa{heaﬂuh%yraéeélefa@mgeﬂéhmlaldns associ ated wi th poor
response to chenotherapy”, Blood 8 1 :3091-6;

[000#% Don e huetanddql-21 99, is iBplicasdinothe @fmlogg of certain leukemias,
prot o- oncogene Bcl-2 and its association with
1ymph01de‘iﬁ‘§}°§% AYEPRIMas, Aeurpblastoipws, angd) @prms%alepreatﬁtﬁe preast, and

colon carﬁlru8{n€8 r{ge %ceeneé aéxgég Mﬁegﬁatggstl%?%a "BBand % Cell Neoplasia,”
in: Advan%g LN aP ?)ngl%%gfb @?%Op Ir'@rﬂl'ggﬁéh )1993"?&%afla§ér{]f‘ressl ‘Reed et al.,

ncer Bonné
1991; "Df&ERi08g stgm 8fBcl-D @rétd Incoidied s ineidbld¥tiN ahd other human
epithelial tunmor progression nodel as related to
tumor celp liogostarbuna opigot "o §lezcamBesnbl H629-38; §’@qi;eam césIS,’SEL 4B¢l-2 and
Invest. 68:43A). Bcl-2 has been found t
other gengyu¢ alé@xafﬂ@ssgéa § rogngsis plajegrel bm@maﬁ 4Mdfr?'rgj J. Med. 320:
1047-54; Q;O e?g{ C%nl yﬁpgh (2 ‘r s.lsltI)n SR prb};ezr ea&égg%%&%%&% lfukerma

ter, € canc

is assoma@édmh PBOr &Qﬁ&ﬁb Go kﬁé&h@!ﬂeﬁﬁ,y( Reeda 819595m1 quubehhaﬂezqu
apoptosis by Bcl-2 famly proteins and its role in

1992, "EXja8ssiin offittle ph&amnesgaieamez andQty fissoéMtidh with@Plergence of
7:541-6). [0005] Antisense oligonucl eotides provide

androgengindenenident prowatgsenedre, Ceries Reor5259R40H4;ilen et al., 1993, "Bel-2 proto-

oncogene expression in Epstein Barr Virus-Associated Nasopharyngeal Carcinoma", Int. J.

Cancer 53:29-35; Bonner et al., 1993, "Bcl-2 proto-oncogene and the gastrointestinal
mucosal epithelial tumor progression model as related to proposed morphologic and
molecular sequences", Lab. Invest. 68:43A). Bcl-2 has been found to be over-expressed in a
variety of tumors including non-Hodgkin's lymphoma, lung cancer, breast cancer, colorectal

cancer, prostate cancer, renal cancer and acute and chronic leukemias (Reed, 1995,



di sruption of oncogene and other target gene function.
These ol i goners have a sequence conpl enentary or
w@asoritzd7ry conpl enentary to DNA or pre- mRNA or PCTYBAI07/008038
regions of a target gene, and form a dupl ex by
hydr ogen- bonded base pairs. This hybridization can
di srupt expression of both the target nRNA and the
protein which it encodes, and thus can interfere with
downstream i nteractions and signaling. Since one nRNA
"RegulatidhloZ@pbstodis $§BdIi2SANIR protdinddfl i REin ot £9,
inhibition of pre-nRNA or nMRNA can be nore efficient
chemoresistahaedly EuspEpir. incohadn54labsi ng di sruption at the
rotein level, e.g., by inhibition of an enzyne's )
[Ooogh i veArdisepseqligonpeleoiiesiraprids potential therpentdc togkcior specific

disruptiof, S RAasTED SO B RS LR GRRS DU ROBAHEER B Ariebenes

. . . ) : D
complemBRQELE! bRply compcBlR) ¥4 Dy A OF RROHRIA BRI fors of =
target gened @Rd fddRt a dBlek bBIHArogEnHoidéd badl st TR bridlzation can disrupt
e 1988, Proc. Gﬂatl §Ac:ad. Sci . USA, 8%#1028- 3},%) P
expressiofl dfhotiuthedatge theR N ved dhesprobme whaclpit epexiicasamsigbus édrcinterfere
) inhibitors of retroviruses, including the human .
with downgifeams ideragtienrcpd signading 73inee APK "Mgsn@sﬂéﬁ &hes Tisg pgmultiple
. _Pr.oc.. tl. ad. . U 75: 280- 4; nmecnik.et al.,.
protein e inPition QT IS pr TRRNA ghabe e SR ) o1 Gipg presifc
| €160k, 22046/ @Rl | & & detive sit
than caus}a;%fe?#lt%%utgg a? g;relgpgtg@ang [ nh%gi%tﬁ}J li ngl%ﬁgﬁm A}yﬁé cHve stfo of
other profei E@tictir akedifigeties., has shown pronise in preclinical
cancer nodels and in clinical trials. Phosphorothioate
[000&ht i sdMlsgonakiegbidescdommltniestatiatremBRownt the catiyk iongogeape have
i nhibit_ Bgl-2 expression in vitro and to eradicat

been used tpngpesificaliynpibit pprfucionef frmycpietiiR thershy paestng the growth of

' h b
s 0 BN 0 LS B
1988, Préd. Natl 4284, SBUs4, @mﬁs—ﬁ.)gg)lf.ggﬁ{rm&%t&f%ﬁtavggké?gffﬁelﬁﬁﬁ)yed as

Its prognostic significance . J. Surg. On
specific iRRib#kpis K re@PvinAds] ifelating! the Rubn amBinodefid&@st vifg (Zamecnik
ol i gonucl eoti de can sel ectively reduce Bcl-2 protein

and Stephensen,st 978, PravoNafledonst. dict. 54 15280 &t Zanyeamilcet a1J AASGMProc.

1998, "Bcl- 2 antisense therapy

|,
Natl. Aca%h’é?foye?ﬂs??ﬂé%‘@runan mel anoma in SCID mice", Nat.
d. : -4) 2 1 Ni. i . | -2. ...
000, HEER il RN AU M 600 S B o

individud] @ReRlrSlhded PehEs, HRE &&»&igﬁ%whﬁ?&%ﬁsﬂ%ﬂ@éﬁﬁm& %nd in

agents (Jansen et al., 98, "Bcl-2 antisense therapy
clinical tifleRirspborbtiese hutisnserelgoraeteotidesSEIvVe shibea 'an diility to inhibit

Med. 4(2):232-4). In mce, systemc treatnent with a
Bcl-2 expression in vitro and to eradicate tumors in mouse models with lymphoma
xenografts. Resistance to chemotherapy of some cancers has been linked to expression of the
Bcl-2 oncogene (Grover er al., 1996, "Bcl-2 expression in malignant melanoma and its
prognostic significance", Eur. J. Surg. Oncol. 22(4):347-9). Administration of a Bcl-2
targeting oligonucleotide can selectively reduce Bcl-2 protein levels in tumor xenografis in
laboratory mice (Jansen et al., 1998, "Bcl- 2 antisense therapy chemosensitizes human

melanoma in SCID mice", Nat. Med. 4(2):232-4). Moreover, administration of a Bel-2

antisense oligonucleotide can make tumor xenografis in laboratory mice more susceptible to
3



Bcl -2 antisense oligonucleotide reduced Bcl-2 protein
and enhanced apoptosis. Treatnent with Bcl-2 antisense
w®@bkiogorarcd eot i de al one had nodest antitunor acPCWiU$2007/008038

whi | e enhanced antitunor activity was observed when

conbi ned with other conventional therapies such as

chenot herapeutic agents. Cinical trials in a nunber

of tunor types utilizing a Bcl-2 antisense

ol i gonucl eoti de al so have denonstrated activity.
chemoth&IAPEMR ageGRITRIEY of L SI©IB CTANSARHisEHR BB th¥mBécrSitizes

rise to cl onogenic survival s and di sease pr ogr essi on
human nefaneniagiaB CIDbMmiced siVat Mk 4(2): 3B ebelrt méek, spsteémic treatment with a

nodalities. Thus, there remains a conpelling need to

Bcl-2 antisensmoligomsistectide redueed Bel-@ areieim and: enhanerskapoptasise Ar¢atment
with Bcl—izsanr%lg%qsedg%%gy%ll&?fgzp{ g ngajélinﬂgcfzségg{x] a}%%g{n g?vthlllg rénﬁanced

antitumor a(gthg)e as ?‘Hﬂéoug aC 59 algi&}n e@tﬂéﬁ%)c%p&grﬁionap{lﬂeraples salch as

chemothér@pét{tx%aigeﬁ?st afihibl fidlEihaAMBber TRt typRE atillANE a Bel-2 antisense
denonstrated |l ong-terminprovenent. In fact, an

oligonuckxstide alsudhapb dsmohittated aativityl Howieabr, dotknuady dmn@rmpomee
any better survival when DTIC was used in conbination
subsequemlyrglm Heq toal@maen@rsatp‘émls en@gmas; mosressien es; 8 p_sq:saiti af,

ca stine, and t &ﬁ 8% nman. et a
resistance F_;h e ]:rF:‘ltn}ﬁHIF fnrog us, %rampﬁ Iaépméx‘ellweed to extend
these am%wﬂ‘é&&aén?&‘o%%ﬁa‘? Eé%&%r WB@' ne in patients wth

tastatic ne col. 17(9):2745-5 1).
[0008YT t heThep@enddié bOmERy bR PhtidniLisPobh ass%ﬁteswﬂicﬁe%smg
using a conbination of a treatnment with .
availabilgy bf biehegc.odmgomdooadtinatenf thbtapiss dF dryexaoiple aithomgll dacarbazine
therapies have been encouraging, particularly for
(DTIC) ig ﬁ@lﬁmqii’&’ HE%UPl teahetpstatic mg: Wa,ufﬁ‘b’é@fl%téﬂiﬁm éera%strated
ant ed

tongsterty FRRRGRERF 1h L5 4 SRR PRERT FLHBHE] §1af QFgHP g3meBsie sny
better surQJl\gﬂ %1#&?\' I??fdf ik ab% 1"r1Q:rogﬁ3tmzftﬁ>lnl \§1tf1 gth%r gﬂeﬁﬂ P@ﬁtid E‘gents such

conveni ent and cost
as msplatﬁUM%Rﬁ’st% AR AR |(CblapAV 9] al,1 999 e’I&ﬁE@HI mullfi@nter
present invention provides a met hod of treating a
:randomi@dttﬁ@h@f the Deranqrth kédimentvesses dacobasne inrpatiestd wﬁh metastatic

at ment_t her eof rising admnistering to
melanorqa H &lin- Qwéalaﬁ‘»’)e%?éﬁgp bx FPthﬁWﬁ?ﬁt alﬂmgbma@dtqf\ﬂ@e clinical

f
studies iR T onbip R 7t FREHL vish BRS7 bPBRE eV Eomnieaiidedpianed by
conventiGhdl diEbics hé‘vé‘ﬁ%%&mﬁﬁgﬂgt p&tmﬁmﬂy Rk Beutic agents,
proliferative disorder s a neoplaStic disease or an

further irfiebtdgations ardwasased. Hheevee afpleasitent ptbbleasitastsn it lamited
cancer, a solid tunor or a henatol ogic nalignancy. The
ability to deliver sufﬁcxently large doses of oligonucleotides to target cells in a manner that is

medically tolerable, convenient and cost effective.

SUMMARY OF THE INVENTION
[0009] In one aspect, the present invention provides a method of treating a patient
with a proliferative disorder in need of treatment thereof, comprising administering to the
patient, in each cycle of treatment, an effective amount of a pre-treatment; and, thereafier

administering to the patient an effective amount of an oligomer. In another aspect of the
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pretreatnment is adm nistered prior to the
adm nistration of the oligonmer and in preferred
weptod2itent s conpri se one or nore of radi ot her BEIYUS2007/008038
anti neopl asti c therapy including chenot herapy,
acoustic therapy and thermal therapy. In one
enbodi nent the oligoner or antisense oligonucl eoside
is selected fromone or nore of an antisense
ol i gonucl eoti de, si RNA, m croRNA, aptaner, norpholino,
inventiofl @ QPfo MRt ARM! Bsoraddis fal rﬁeﬁmaﬁ‘c dilBRe O b AR imPRAheRBsease. The
directed to inhibiting the expression of a gene that
neoplasticslispasy iy £eaeer,iasodiddeinbr sus herastofodic nmaligashdy, The
t hereby causing or contributing to a proliferative
pretreatngfing & afpinisgired pyen sthiepdmigistrian efrthe pigomerhndin preferred
..oncogenes, anti-apoptosi.s.genes, transcription . .
embodimgafy CPEPRSTHG OG5 TarE A FRISIErePycHLEepiR LG heramBplydine

chemotnBp BT B BB RA AR pBLARTL o crcomy o
antisensé@laiohucleB8d0]s doleAEPHBR oS dre ofAf aBTISFRB LIV RN ILRL,

provi des a nethod of treating a cell to inhibi't the
siRNA, micpoRN#\, aptaoferamopiodigendecof arolecudelzind riwzyme. The oligomer can
. anti-apoptotic gene, In one preferred enbodi nent the
be directpg fainhibiting thegxppesgionef argeac thatjotparvapessedia acallquch as a

tumor cegfe {Egléql?larn aé%%)g %g %ﬁﬁt%gﬁf% Ig gfpgltf?rtﬁtr@% algt #%?.Fg%h genes include but
. : ot | . : . .
e o A BB S A RS, SO Al 0 e
genes thdt ar&mVislyeBRNfh o SE8id1 arankMEBioR Patines, Befak6liepatiRiagiltand genes
New Jersey). [001 1] In yet another aspect the present
that regulates egit growthandicdddeathnet hod of treating a patient with
a_proliferative disorder in need of treatnent thereaof,
[00193 rpr i 18iaRgthen AFRTChRT PRFSERtANYRECP RIPEfes afctliadaityepting a cell
o i B0 o AR UL 5 81 BBl ine. 1 on prefred
bodi [ 4 ' C n 2 | [ - C
embocin BB 8ok e 0254 1oy L2067 UL HRCh, 8 ot
embodini®at thepintit&isadlligonticlb@addis SbBm¢fscAl T RY @RotABF Eémbodiment, the
preferably at |east 5 days el apse between each dose of
antisensepdligponeleotidaqisdi4a0 emidodB3Aehtan anbicerskiofigneucledtide that hybridizes
adm ni st er ed. about every week, about every two weeks

to c-MybgpRMb ((Fetpelngompogted, Bakelsy P15 N dem@Y)- aspect of

e prese Lhventi Is a nmethod for treatin man
ooy 87, SRS o Bt Redettar P hen Breiferh it ot ling
patient wAHProR FSki R @is PR feek’o? HeABitnt w&é&sc&ﬂpﬁﬁhg 'ad&h}gsteﬁng to
patient is first admnistered an effective anotint of a

the patieifitraér dffeetiveramiouanef aheli gafidravhdraindng oligdraércid administered
_effective amount of an oligoner. In a preferred
intermittentbo dn mpreﬁ‘qarge%rgbqa@mmleast one day elapses between each dose of

oligomer. In another embodiment at least two days, more preferably at least 3 days and even

more preferably at least 5 days elapse between each dose of oligomer. In other embodiments
the oligomer is administered about every week, about every two weeks or about every 3 or 4
weeks.

[0012] Another aspect of the present invention is a method for treating a human
patient with cancer in need of treatment thereof comprising one or more treatment cycles in

which the patient is first administered an effective amount of a pre-treatment and thereafter is
5



is radi otherapy and the oligoner is oblinersen. In
anot her enbodi nent the oligoner is adm nistered no
worerog/12y7equent | y t han about every ot her day, neCEUS2007/008038
preferably no nore frequently than about every third
day. In one aspect of the invention the oligoner is
adm ni stered about every week, about every 2 weeks or
about every 3 weeks. In another aspect of the
invention the oligonmer is administered at | east one
admlnlstéiiéty an BfEltReaRhourbf b dfiborc ¥ 3 profef8d RBhdbaIAM thépre-
| east three days after the first pre-treatnent dose of
treatmentdis €3dibtheraphy aydthaoligdraer iaophmierssh. Inhemothier enftiodimértehe
neopl astic disease is lung cancer, breast cancer,
oligomerps adminisiercd moanorerfstoasaiiy thanrabeni @'emy ethsr day.aurrermrefersbly no

h [001 3 h f
more ﬁeqw”@x{t’r?%mbs%w@uﬁ‘ B AOE BTPeEl REbe Ry R clizomer i
admm]stegrgé a out e\#extthge%n %ﬁ&ut' dveliPs gvegf(s §r a%%h A &'?/t?»h%eel‘(%hh} ehnother

g-one dr nore treatnen
aspect of i in%@ﬁhér?th@%r@gﬂhx%} & ﬁﬂnﬁméﬁed &t ltert%Qxe @é{ kﬂefé?%l? at least 2
preferably about 5 to 30 ng/ kg, nore preferably about
days, motifk prefe2fblpgt legstahtberdash aﬁélea‘he st pre-adeatihent dok®ofd oydle. 30 yet
ng/ kg per dose of ollqoner and the oligoner is
another agpiet nf ﬂleen'e@tm the peor a%mbmalsg/mtlh@m cyeen heoast panpen@rostate

d preferﬁQ¥¥ 0 _hor guently than once
cancer, oy HRERI" mﬁaﬁ%m the ol i gomer is
[00193I ' rre oqﬂer Eecq%?tt ﬁ}%regém eﬁﬁgﬁ c%ld 28R foisu ating a
stered Th an anount that pr es a nean Ak

human pdtiea$ mhcaaﬁ@&riﬁ naéd eNtrédtrht heast c&hpﬁgmg dﬁgldﬁnorawe@tmem
preferably at |east about 8 ng/nL, nore preferably at

cycles in vdast thelpatientli® adgpimbkterddabpet 1 &nbo hey'ks mbodipreferatiyabout 5 to
nmean peak glasna concentration is at |east about 10

30 mg/kgynare profefeblyhonty 49 Py nagke pndmoskareferadyahont 1Qipgabout 30
ek peg ARt Ha O & 8%8%%?@93%92@?? Poaar GERRnlS than once

overy ouBF LR Sy TRy LS 8 IO e

embodmiéhﬁfh% lodigbihenls ddasdrs@h Gt E\n&h@@rﬂﬁodlﬁ@ﬁﬂhﬁ lofileBhieP is/addhinistered
| east about 10 ng/nlL. In yet another enbodi nent the

in an amcmm mhqm pakvigdsasmegatt peadeplasmi corcengatain cbéaisleasa bqunt 61@g/mL, more
nore preferably about at |east 15

and
preferablw@g kaﬁraém & ey mpEGRIeTeRY At Eestr?gpmlo pe’mh]h yet anOther

emboainSPRE o b2 Bl FRER Uy PR bR A B 19 heteabty
about at 1\4§§ 15", PRNRINAghbS %rme;alﬁlﬁaﬂqresst taﬁﬁﬁtZ'ﬁPﬂg/meo'in bh&her embodiment

treatment of a proliferative disorder. a preferred
the oligomebizdibligmdrsenindas allinfisiseiddvia adiasmiufethat ﬁrds\nmmlnaat pe&ak

plasma concentration of at least about 6 pug/mL, more preferably at least about 8 pg/mL, more
preferably at least about 10 pug/mL. In yet another embodiment the mean peak plasma
concentration is at least about 10 ug/mL, more preferably abéut at least 15 pg/mL and most
preferably at least about 20 pg/mL.

[0014] Another aspect of the present invention is the use of an oligomer for the
manufacture of a medicament for use in combination with a pre-treatment for the treatment of
a proliferative disorder. In a preferred embodiment the proliferative disorder is a neoplastic

disease. Another aspect of the present invention is the use of an oligomer for the manufacture
6



di sease. Anot her aspect of the present invention is
the use of an oligonmer for the manufactureof a
woredyaz3tent for use in conbination with a pre-PCHEBIBTI08038

for the treatnent of a proliferative disorder, wherein
said oligoner is admnistered intermttently. In a
preferred enbodi nent the pre-treatnent is sel ected
from radi ot herapy, chenotherapy, acoustic therapy,
bi ol ogi ¢ therapy, thermal therapy or conbinations

of a meditAAEECfor uLQQJ@mIAHmJ}%tﬁ%%Juegﬁn&ﬁ Folthg i fment of a
invention 1s the use of an oligoner for th

proliferatiBditrdbt) Wehepéin daidrdigoares i acfrﬁi‘msttéled ﬁﬂteﬂmmtEﬁﬂy.dh agpreferred
proliferative disorder wherein the oligoner is

embodlmadmhmpsc@ee‘dn@musaﬁemcmdeﬁt)myadlv’éhermph@m@smt agsfustip) gherapy,

resent invention is the use anti-Bcl -2
biologic @ﬁﬁpéfeﬂ?éné’l ‘ihﬁ’i?ﬁM@IréB’i“ HeuPB§ ﬁeé’ manuf acture of a

{001 g\ﬁ di B Ul f)erga%rg%% ¥F the pr%%gr};? %tﬁ%htlgg %Mh g of 93 oﬁé&ﬁ&nﬁﬁl tthe

ichs erapy rea
manufactRfObf 4 fledidatfentior WREatmehes i Bro‘h@érgtlaé‘aisoﬁ%i‘ wherein the
anti sense oligonucleotide is adm ni stered
oligomeriifib@ninistedtinyermittendy pY ef siotiedt aspdao df therpredeheirBehti@n is the use
oligonucleotide is oblinersen. [0016] Another aspect
of an antloBckﬁ enpyeasealiginiglastide for the mpautasturg fof g phgdigament fomse in

combinat W et e one b T b s Pl ErTt A

disorder, R{) %R a91ft1-§cl glpt!l Eé & C@nﬁ@ﬁ%ﬁde Whﬁ%&gf 1 enmttently Ina

| mersen mnsere rntermt 5 achreve
preferredBRabdDRakt ﬂabm d1pBaaEIEsRdd I8 dbAmeaden! €ast about- 6
ng/m.. In a preferred enbodi nent the oblinmersen is
[001&6Y M nistatheachspadtef thd presdrit ynvtentian ik themsa ofiellimprsenk for the
pl asma concentration of at |east _about 8 ng/nL, nore
manufactyree@%a misdicagent fadise Hb‘éﬁ}?tlb@@h%)“’h@ a I?Fﬁrf@aﬁﬂ@?té’l’]ab]l‘ 8 at

ot

radxotherm)ég%‘ﬁﬁ bo u%tgﬁ:tnf, gﬁa Pgoql'?“ﬁglc %eaac? rﬁnﬁgges%ﬁnpgﬁse? I administered
mtenmttém{y‘{)aa%fﬂé@&g a%?a?rleﬂr‘létgﬂ Rﬁc@g%@onﬁ&{ d'ﬂl%ﬁ df@t Fe%Eibalb%ﬁE EZL@/mL. Ina

refre I'S radi ot hera
preferredidn®stidileht m% oﬁhﬂﬁ@sféh% ‘édlrﬁnﬂé.t&%@&ﬁtcmm&hﬁy %o hdlfleve a mean peak
oblimersen is admnistered intermttently to achieve a
plasma comzntipak ophtdsash abaurtSemg/ndt, intore prefatablye asteasttabotit PO pg/mL,
ng/ nL. [0017] Anot her aspect of the present invention
more prefesablw@t t afoup b5 gefmL pinothergrpbedimsnt of ﬁhs BFsENiHY erfion is the

use of ob grﬁsgﬁ ﬂlbl | rrelgs %ﬂ (?C}rc? rgﬁacman Uf g%gt{]]?ll c%g}%ganon with a pre-
ueatmenp\tvhﬂmy O%ﬁ?hlg%?g £Sr tRE Henidif oY negﬁlsgt;e dikERt) \¥hérgmatﬂe

nount r bout 5 to about kg per dose.
obhmers@{ Bf@itigiteeed ptéraentBf tol AeRicPE QSBEN peak qaﬂ‘dshﬁrbdn‘&eﬁtﬁ&mn of at
use of an anti-Bcl-2 antisense oligonucl eotide which
least abouts2pg/mier sen for the manufacture of a

Elferatlve

[0017] Another aspect of the present invention is the use of an anti-Bcl-2 antisense
oligonucleotide which is oblimersen for the manufacture of a medicament wherein said anti-
Bcl-2 antisense oligonucleotide is administered intermittently in an amount of from about 5
to about 50 mg/kg per dose. A preferred embodiment of the present invention is the use of an
anti-Bcl-2 antisense oligonucleotide which is oblimersen for the manufacture of a
medicament wherein said oblimersen is administered intermittently in an amount of from

about 10 to about 50 mg/kg per dose. Another preferred embodiment of the present invention
7



medi canment wherein said oblinersen is adm ni stered
intermttently in an anount of from about 10 to about
wG00mgekg per dose. Anot her preferred enbodi meEPCT/OB20011€08038
present inventionis the use of an anti-Bcl-2 antisense
ol i gonucl eoti de which is oblinersen for the
manuf acture of a nedi canent wherein said oblinersen is
adm nistered intermttently in an anmount of from about
15 to about 50 ng/ kg per dose. [001 8] Another aspect
is the useocff a&\ha?ltl-ﬁlfﬁﬁ bh@€enks o RedTRIIBHdO W Hi P RIbTigh s bk ﬁﬁttmanufacture
'y or every other day followi ng pre-treatnent via
ofa medﬁtﬂhﬁﬂt Wheris sfd obliineRds Roadiniadkteed shteshitieAtlPin an amount of from
oblinmersen in an anount of |ess than 3 ng/ kg, or |ess
abmﬂ15tmahM25@gn@@grwrdD@SS than 1 ng/kg mhen conconitant
days a_week,

t@lg{er ap gﬂadm nistered daily %
(001K £ PPPEIQ &mmwwmsmi Pdﬁfgr@a%naa\pgmaﬂy or

m stra
every Otth go’? g‘ilgoen g@é%[ g g R [r:?lce eg‘rltlgﬁ%m&se hogr %\‘fetno’tlwéﬁ“ms’tm“o“ of
912291 I ﬁ%fk
(o)
bhmerSérp aéﬁ?glg:}cﬁcllésgg? iﬁggs ; I%Atl\.fkgig%m{i %C| S %?gé}}t |ﬂ§s)%ﬁise
when comlomjmnu tHeapyi ldadmhlxﬁfdﬂgi’aﬂﬁltorttipﬁb 15 ddysaugeekf m ce
treated IP with 5 ng FAM G3139/ kg (OBL5, | ow dose)
daily for 7 days (left panel), and 15 ng FAM33139/ kg
( GBRIEB DIRSGRISFTION O EHIGURESNt |y at 2 day-intervals
(day I 54 and 7). The tunor tissue is exam ned for

t ake..of th 19 m ddl e and _.on
rootgl ) * Fimechik BaNa e dgisgnd ediig e e BRE o Haugn of
ﬂuoresceﬂnésmﬁﬂmléa&ahhg%h afi im@fmi ni stration of 5 nmyl kg
uor escent - | abel ed 39 ol i gonucl eoti de, FAM G3139
[OOZOIBLS)F@W& XBrshy s uptake o€ flaeasti@-1xnapGai 3o bhgbiucleotides,
where the X-rays (XRT) is admnistered on the first
FAM-G3439, Bck-Rantigapse phgancleotide m nemigraft honoxdissa@@ximtr@hed P

with 5 mi VG2 150K OBl oo sbse Dby or v (e Fenebisendot e FAM:
G3 139/k§ EOIBH 9; }sﬁfﬁ%lée cf%f'e%%lt{)enh 0y %l e?xtxteg’a’ls dA Ml% \?jllﬁ %& "ﬂg/e tumor

unmor’ TIssue o nt C&Y T eat’ey
© tissue is é’)dahhngﬁ 93 W@ SPAKE 3RS onfd F/87(n§iiﬁm% g’éﬁ@ﬁ%na(oﬁ"@é 12
is admnistered first (left panel) and X-ray Is
(right pareet)ni ni stered | ast (ri ght panel ). The turmr tissue is
exam ned for uptake on day 11. [0023] Figure 3(A)
[0028hows Higeredds shawidiths dregiand seyeduling fimelifeofor administration of 5

mg/kg ﬂuorcrzgcgnéfa{)afe C)(93 1%9 o:klgonucleotlde, FAM-G3139 (OBL5) and X-rays in mice

bearing xenograft tumor, where the X-rays (XRT) is administered on the first day of therapy,
prior to administration of G3139 or on the last day of therapy, prior to the final administration
of G3139.

[0022] Figure 2B shows uptake of fluorescent G3139 oligonucleotide, FAM-G3139
in xenograft tumor tissue of mice treated intravenously with 5 mg FAM-G3139/kg daily for 7
days where X-ray is administered first (left panel) and (B) X-ray is administered last (right
panel). The tumor tissue is examined for uptake on day 11.

[0023] Figure 3(A) shows the dose and scheduling timeline for administration of 15
mg/kg fluorescent-labeled G3139 oligonucleotide, FAM-G3139 (OBL15) and X-rays in mice



ng/ kg fluorescent-1|abel ed G3139 ol i gonucl eoti de,
FAM G3139 (OBLI 5) and X-rays in m cebearing xenograft
wo eovon237mher e the X-rays (XRT) is adm ni st er edP€T/081007/008038
prior to adm nistration of G3139 or |ast, after the
final adm nistration of G3139. [0024] Figure 3(B)
shows uptake of fluorescent-I|abel ed G3139
ol i gonucl eoti de, FAM G3139 in xenograft tunor tissue
of mce treated intravenously with 15 ng FAMG3139/ kg
bearing XefBErAR umbk 8L RerE HRNKLM yEXRTHRYadnBhRFtad first $8%r fo adhinistration
and”7) where X-ray is admnistered first (left panel)
of G313%amdla§tBaftef-tha finnbadidinistrasibr o€ 31388t (ri ght panel ). The
tunor tissue is exam ned for uptake on day 11. [0025]
[002/] gur dFigureriiRs shows iptalye pEfnergeqent-tabelrdeGE39 oligonucleotide,
fluogrescent -l abel ed G3139 ol i gopucl eoti de, EAM G3139
FAMGE‘#%?P%W%&%P&R@ BsUP RETFS E%??E?f&”&@t"ﬁ’b‘é‘sﬁhwk%dég‘lﬂéfm"

os13on BRA5) AT kot S0 IR Ity 154 BB BTy
admmlstélzr@& E‘@M?Wﬁ%d‘{h) -/ i Qdmn%%stg%ﬁgm ThE @Rnor

eft panel’); three doses of 10 F 39 ‘every
tissue is elaneined for uptake.oroduydbly 1, 3, 5) (top m ddl e panel);
and a single dose of 30 ng/ kg FAM G3139 on the sane
[002§4y ofFigunesdshowes the dengtern persttence g flugzaseent-lapgled G3139
. . rifl day 8 for .gll groups and. the tunor
otigonuolffe 300 5o 54 plheeRl prikfpedienEoprfieeddt xiaemed hunor
tissue of #3Se FBIRE RRA X Bl s Qtonbl T it Bghf Bl blprliedifhcf Boloed by o
daily intrdtérdub AbsESAS the/kHPAMIGTIZOEDST day AP e HBENE thReSHREES of 10
the quantitation of FAM 3139 in tunors of mce in
mg/kg FAM3(B239 evér§@2hgr daiydue.concdayhig ds 5) (tep eniféleiamel) zdnd a single dose
schedul es and doses of G3139 adm nistered to A549 .
of 30 mgfgsf AV 6334 8P antthe sarpe day of Xeray Pretreesient (fop gighbpaned). Mice

were sacgfipqd oH 44 8 6o BoHeF AL oA R ged MRl Ry C3139.
FAM-G318b %Eyﬁk%as[cggﬁ%%{ fhogtg)& 8gmg|ﬂ)8\‘tx‘§ tl]iJ]I%ﬁt rof%'égﬁlf\%f]the mouse that

curves using t oses depicte
are not irfAdate@ afkd trkAd Wit F AM-€6:3838 TB¥EoMmRNBRY.CENt sur vi val
of A549 NSCLC xenograft bearing mce foll ow ng
[002alim niBgu=tS shwovsfthe qeantiatioust HANES13&imyntdreofmidedu Figure 4.
doses depicted in Figure 8. DETAILED DESCRI PTION OF
[0027HE | NeF captorsdbe pragimeitelsshedyles, sk dasas pf 691 3Radministered

to As49 SRR Rl £ QORGSR ARt Bback BRI P £ St s RARAND, and 40
mg/kg adgm%@e%@é efthd &?9%@@&&9 die ﬂ§ﬁ%lr!a@ @\J\/U-dizﬂgthfc@%ntervals.

emat ol ogi ¢ mal i gnhancies and solid tunors by t
[0028¢m niFiguret7 shows the tumor growth curves using the schedules and doses

depicted in Figure 8.
[0029] Figure 8 shows the percent survival of A549 NSCLC xenograft bearing mice

following administration of the various doses using the various doses depicted in Figure 8.

DETAILED DESCRIPTION OF THE INVENTION

{0030] The present invention provides methods and compositions for treating a

human patient with a proliferative condition including auto-immune diseases and neoplastic



of a oligonmer adm nistered intermttently with or
W thout a pretreatnent. It will be apparent to one of
W@ kioZh1237m t he art that the ternms cancer, tunorPCT/US2007/008038
neopl asti ¢ di sease or neoplasm nay be used
i nterchangeably to refer to both solid tunors and to
hemat ol ogi ¢ nal i gnanci es. Anot her aspect of the
present invention is the treatnment of a proliferative
condition by the adm nistration of one or nore cycles
diseases REIddHEALAREL hWAGIoRbdlc GRAHENENGLEafdId t58DrPbPIHE administration
treatnent conprising one or nore of radi ot herapy,
of a oligaehaadtdifistpsd indarnligéntd, wWithoapythantla predleahent! B eFillbg apparent
t hat precedes the admi nistration of an oligonmer in
to one ofisk} indhe pa thaglahteamp cander.cdamepmeophsticdissasg armgaplasmimay be
. that w|l provide I nprqoved uptake of the oligoner by
used mte{fé‘F‘P%eaELbb@srégzrf‘bg?‘i]i‘é°b‘fié9‘i“P§a%‘etﬂth.e“ﬂuﬁ?@f’éﬁ‘ tggrancies. Another
aspect oﬁﬁ@g 'sg{ﬁ %v n‘?i{)ggg %%tt%%&lgmtol}% ptrgﬁé}amtcog\ﬁitl%lﬂ bﬁ' the
oncogene-relate I'sease such "as cancer by neans of
administ:@fi6n OF oADHLMBRY &FRASST tRlabH OB foreinakbl 8118 cOibriB& a pre-
limted to a Bcl-2 antisense oligonucl eoti de,
treatmentachmprisit gowdon morosiradathevip ywichémathprapy} acaktie tHerapsuaid
. . radi ot herapy, thernotherapy, or acoustic therapy,
biologic thseapyilatimecedestheradminisiration obempkigarpearriadhasdyele. Buch npre-

teatmenCloAER Begimath Uik Al PEr e PBREVADIPAGE OE MEUiserioR by cells
exposed g{ tg}é gg%ge%ﬁéfng Y@%}egéjrécy %M?Jiﬂieﬂpﬁ difeBAHTE He ﬁl‘faa ent of an

e termoligoner, nucleotide ol goner
oncogendfel@td dkeNeeuch hgOaRer BYitheand bEGSE Rbicdtidense Migdfers,
shoul d be understood to include antisense
includingdhit gohliniited ¢ d&sl-2sinkisnsepligouRiEgtidzpadmprigered in combination
. nmor phol i nos, npl ecul ar . decoys and derivatives thereof.
with a proviregmentysurh rafiothreapy ethermefberapyy oracoustis thetapy oWherpby the pre-

st SRRy o RS SR SR BB
- - H - - t -
i 04 LEBPBRI 0Lk B USROSl FOBRARA RNl
treatment ¢f diseaséd &dlsi YRe fmsigonis) Ml clectide foligb@Rt of ntiensd sl&zomer
i nproved uptake of oligoner by cells exposed to the
and antisgnsetoliganwaentideshguidsbef wndsiitgod to iaclade entisepsd pliginaicotides,
hav n effect ont di sease wi thout adm nistrat.ion

. he.
SIRNA, 71N O PRIBTETS: mapph0E ) e WD SOV AP dgrvaiivea reRfdAs
used hereif, th&': d%e UBW&'%&% S tto o &4 igaqpt adcl tta{)ﬁ:el'lm\fnologues,

S nt of the r?'r o]

adm_nl_ ere .|_nthe rea _ eratrve
analogue§, Wpdidghithts, §btﬁ1’dl?f$c)éun%g &fs‘yﬁa{aﬁ\é,ec@fgaymdiﬁ% tPiHegOMEr

is an anmpbunt sufficient to reduce the anount of the
pharmacdugicgletosapasitioncfl ths imyention.6Sueh ta. fieriteetiém eh@rld deradndnistered in

and G her Inhibitors of the Expression of a Gene of
an effectiyg amoyat, namely sufficient to provide improved uptake of oligomer by cells

exposed to the pretreatment, and preferably in a amount sufficient to have an effect on the
disease without administration of an oligomer. An effective amount will be understood to
include amounts of the pre-treatment routinely administered in the treatment of the
proliferative condition. Similarly, an effective amount of oligomer is an amount sufficient to

reduce the amount of the targeted molecules of interest.
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[0031] "Aigonmers"” is a general term as descri bed
above but also refers to short fragnments of nucleic
w@eiods237mat hybri di ze to, and are thus conpl eneeit/as82007/008038
to a portion of gene or its nRNA that is
over-expressed in a diseased cell that is to be
i nhi bited. Exanpl es of diseased cells, include but are
not limted to neoplastic or tunor cells and cells
responsi ble for other proliferative di seases such as
N ﬁHEQtiW%oﬂie”r@ 238 OGRPIA hibidrs 3f th OF priBh VTR Gen dlof
umor cellTs 1tnclude but are not Trmted to oncogenes,
Interest anti - apopt osi s genes, transcription activators,
rotein kinases, genes that are involved in the signa
[0031} ans (¥igpmersyds Rwaneral enm agaisecribed above hul alserefes o short
growm h and, cel |l death. Expression of oncogenes .
fragments ok leic agids fhat &g%@?sf%mamw SomRiRSaY, forepRERR L gene
. i.gnancy. i 4 v
or its mRfia [ S RREX et a0 8 iyl 671 o B B ARG of
diseased ¢ARI RlcNRIARY aR AR iRBledBiHeBFRMAST tutn RSB nd8dlls responsible
treatments by the upregul ation of certain genes such
for other pioliderativapizpises suchgsrmsoimaimehdicense. ab as kg ukd over-dxpesssed in
devel opnent of na[ignancy or the devel opnent of o
tumor cellyiaghge put aregios lignted dp oagegenes HatiAPOPHISKH ganes)ikanscriftion

. such genes inhibit apoptosis, by, bindi tq and
activators, RiRteRVRASH BERES DRORENRLO FLtH 18 gtinal Bansdpiigh.pgthways, and
h I at h.
genes thaf M7 oAE AR pok B AR BRI AN OPIREROIE rep B2 e
associated Rethp e asdd i &diien oy of RalligHmdW &t atitisle cells Baveddreloped
that hybridize to oncogenes, anti-apoptosis genes, and
ways of sysnemgmahatlertlltdeathher ihjfury lcgusefl byrredietherdiynarseber antineoplastic
transcription activators, and regulators of cell .
agents ang trs@rRents Ry SirrsrBuatiorpf ceatain genes syenes ii-apqpiosis genes,
. ant i sense i goners contenpl.ated are djrected to
which carh Qs SERTGn ta¢ ARRp il B RN GG ff sl Sk RRph S treatment
resistant (@1%%%& Tnlgé né},@teilﬂ gfbdugfscof ey 'géhe@ qghthi%mﬁtBsi@ @)gtﬂ?&{ing to and

t anti sense ol goner e anti sense
inactivatifif K@OpYeEdiRPthhtR gllatd il @kl ARMRIsREpSscdPH3, BAD, | BAX and other
such as Bcl-XL, MDM 2, 1 APs (Inhibitors of Apoptosis
cell deathRrgoneit.rBjussbic mntasnsd Aomas Abtepapthtod ini thk pdeskdiHnvention
. (XIAP), Survivin, Bfl-1, LMPI including honol ogues.
include nyglge omds thet hybridige Lo preaeengs, aptirapoptgsip igenes, and genes

di nen he,antisense ol.igoner .are directed t
related togg% gagnﬁeé‘)vge T }(hnats%sé %’g{x%crt]'lgtlo ragﬁ\é%ﬁr(’st AT regg[aﬁ%gy? cell growth.
In one enBd@inds JFRDnyvEdD 1 shtiEBA ol éo?nc‘?s Qérﬁfeﬁgfa%h are directed to
enbodi nent, the antisense oligomer is a Bcl-2
oncogened)¥uch as Hat aleingolimite{l 36 3MybnaMyd, BitsB fian] 8¢, RNASS, and MCC. In
(si RNAs) are short doubl e-stranded RNAs (dsRNAs) of
another empodiment.ithp golizens¢ degomer drepgtisenshaligenpcieopide f the anti-

nucl eot | de over t. either end, ) )
apoptosis gene amh{jes such asr@&g)(ﬁ, l\/fﬂMljS, s (Inhibitors of Apoptosis Proteins)

such as cIAP1, cIAP2 and x-linked IAP (XIAP), Survivin, Bfl-1, LMP1 including
homologues, analogues and derivatives thereof. In a further embodiment, the antisense
oligomer are directed to genes involved in the signal transduction pathway, such as FADD,
TRADD and TRAFF. In a preferred embodiment, the antisense oligomer is a Bcl-2 antisense

oligomer.
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Thus, each strand of the nolecul e has a phosphate
group at its 5 end and a hydroxyl group at its 3 end.
whpdoe/123189 ant i sense RNAs, si RNAs have been f oupdI/Us2007/008038
interfere with the expression of genes at the
transcriptional |level and are therefore useful for
silencing specific genes of interest, particularly
those that are cancer-rel ated. Although siRNA are
formed naturally in cells as a result of cleavage by
[003@}1 enAAA] {diéieril CRN AR TERIEA 5)lhe bh TP BYES1E Str8hddagtnheng
dsRNA or hairpin RNAs into siRNAs, synthetic si RNAs
(dsRNAs} afiatvent 2hanicidotidbs in ldesthgivadng @ 2t-ampeteotidy ogehengit either end.
i nterest. However, because of the overhangs at either
Thus, cachriieand oif tirgamilogalahasyp phiesphategroup|at s $° wpaéand a hydroxyl group at

ts 3* endg fiehé atisefee Bﬁ\@%ﬂuﬁﬁgﬁi@ Biva B Bupd R iere S4tiibe Rigression

ot e 0 0 S D e
interest, pHMiéul 2P BIGRE ticat R SdnRer-FHl R RIMNIZAGIRNENGe foindNRially in

enbodi ment, the invention provides a nmethod for
cells as a |reqmtoafeﬂeaimge be iy eanyine (tha lDecafengyikptHad obrowtts gither long
pre-treatnment, such as but not limted to radi ot herapy

dsRNA oabatrn@r%lﬁé@ﬂm@ %?Néébsxrmv&m«%@ @B despeqifiphy designed to

eyt an RSB ARG S o AT P e
sy S G0 G HS S o0

present irfVeftio i toi provide d Uit tREE SorPmTHESRCUS deivery ArNgRikd BRI A and
nol ecule that is transcri bed from DNA. These RNA

hence enlgiced treatonent of abtimian patiénttveith ameotippopteiinselpted disease using
shown to bind to pRNA of, for exanple, E2F-1 and
siRNA. In apothex emh%dlmegﬁéh%mvaﬂn%pm@e@@ﬁgetbpe dercimpsevad dedivery and

uptake ofEsxlEN}\[ R)IIOt e'ggprei tﬁ n%t e{ ﬁ%%ggsn%tﬁten%ﬂ Ea%ﬁ ahc{x?tgﬁrapy at

therapeutEU&Véu@%eﬁpBﬁﬁJ‘@&eﬁor i mproved delivery and uptake of
m RNA, whereby the m RNA is substantially

[0033]) |l eVIRAG-RIYA 0@ nERPIX is Dforef ofsingleRFMIIrRNBNAaf iBabout 20-25
is related to proteins that regul ate cel
nucleotldp$ il lehgthaeanidda thowght tesreEdlatel expressianciflother @shesdit tenleyel of
vention prOV|des a method for inproved delivery
translatxognﬁnhg

® SRV T TAtRIGE RIS O% T P Boser duplexry Prgfeed. Gpfn 2
T f h_as hut
longer mflﬁhxrrh&g%lﬁr tlt1aq 1§ égﬂg%[ﬁh%? ggﬁxuﬁw R apie{lﬁ | grf:oé?c% es e not

h‘anslatecﬁiﬂbo bfb%nﬁﬁ’ﬁh‘lt hdve@ASRA 10 Bﬂﬁ%m FSr é?:"aﬁlp?éT%ZIF 1 and inhibit

mol ecul es that can bind to other nofecules:
the translsipexcid the gehy progiptiosueh s E20- bprotéiass pfoted tiaa r@#}atesr cdRNA
aptaners. DNA or RNA aptanersare selective sequences
proliferatiqyp {n gpeexhpdiment.dhe pyepten pravidespanethiod fo1 igamdeedodelivery and

uptake otf mll{&Agw%ere%ynﬁ]e miRNA is substantially complementary to a portion of a pre-
mRNA or mRNA that is related to proteins that reguiate cell proliferation such as E2F-1. In
another embodiment, the invention provides a method for improved delivery and uptake of
miRNA following pre-treatment with cell injuring or inflammation causing agent, such as but
not limited to radiotherapy at therapeutic or sub-therapeutic doses.

[0034] Aptamers are small molecules that can bind to other molecules. More

specifically, aptamers can be classified as DNA or RNA aptamers. DNA or RNA aptamers
12



pockets. RNA or DNA aptaners can bind to nucleic
acids, proteins, or small inorganic conpounds. An
wezx@Tmpty7of a nucl eic aci d-based aptaner is theCT/US2007/008038
cyclic- AWP response el enent (CRE)-decoy aptanmer (Genta
I ncor porated, Berkeley Heights, New Jersey). The
CRE- decoy aptaner binds to and bl ocks protein
conpl exes that normally turn on genes which are
regul ated by CRE, thereby inhibiting tunor cell
are selectBleQitbncbdBRPhrel ApahIe ofbRSh spekiIR: lighw@P bl @rming binding
provides a nethod for inprove delivery and uptake of a
pockets. RIN@| @i IDNAcipdarapitsaaa binddoeneigic héids, gdteines; of smald gioggrendc
to specifically inhibit the gene at either the
compounds. Aseanmle 6f anurisicicidgbasadapsimer is thg cycligehMP rgsponse element

(orey < TR T 1S T BB SR TSR cecoy
aptamer bgl%sqggﬁld tb%%s r&efrh@mﬁ‘;ﬂggﬁetﬁa ' iewq{i'llnl oh %érrf%g Whikh are

rotein egulates c proli ation
regulated M)A BSthereb§IFhibRirAdNior St RVl | nterm ttent
intervals follow ng adm ni stration of a pre-treatnent
[0035nc| ulh oge bmbodimbent; the iraention pawiidéeshematiyd for improve delivery
Pre-treatnment. One aspect to the present inventiagn .
and uptakeaif grraislei agid @ptamerpwhercputhe ppiamenys desdgngdde sperifialbpinhibit

e s oy SR FBL S S AIRED, BlPerpegimen. o

. . . . . r j . i
et 068, TG 18 A B SNSRI B .

wherein thé aptaep kpddifcdlly bTRAY/a plotsiafha Fediilitet E€lRpiolderatitif 6f Spoptosis,
particularly in the treatnment of cancers, such as
and is adipirgsteted @ irgemmittcotigtervale &llawin g pdodnistratiaeefzepre-trqafpent
) . a review on radjotherapy, see, De Vita, Jr, et al.,
includingcbyyt agh imped fQ rahitierapr act i ce of Oncol ogy, J. B.
Li ppi ncott Conpany (Publisher), 3rd Edition; in
Chapter 15 - Principle of Radiation therapy). For
radi atp,@r&ltaigmtor i n conbination with conventi onal
chenot herapy to be an effective therapy, the patient
I O dspBctltd tiad pidsaiitlifventiog eelaRs &S oné of mdrafréaiment cycles that
Al t hough cure rates through radi ati on therapy have
compriseiange-¢astuerd before adulinistpdticgopiingligomerchbap¢hinedtmgnt dte pre-
advanced delivery nethods for high doses of radiatiagn
treatment il R TANPTR s WERPIT of RqFe coppTRigRel themplcyes drtailed
therapy is used in conbination with other anti
neopl asti ¢ agents, such as chenot herapeuti c drugs,
t i bedlifsthe:apy REAIBMESpy i ofE bt fiePriny29 $draidd fR treatin
[Oosrggsi stance to radiati onpgnd anti - ng)oplaggti c Iggent S £
cancers, eticilsrlglirethieareavaentefoamsess, nclo s breast cancer, lung cancer and

below:

prostate cancers. (For a review on radiotherapy, see, De Vita, Jr, et al., Cancer: Principles &
Practice of Oncology, J.B. Lippincott Company (Publisher), 3" Edition; in Chapter 15 -
Principle of Radiation therapy). For radiation alone or in combination with conventional
chemotherapy to be an effective therapy, the patient is often treated with large doses of
radiation. Although cure rates through radiation therapy have increased as a result of
sophisticated planning and advanced delivery methods for high doses of radiation, treatment
failures still occur. Commonly radiation therapy is used in combination with other anti-

neoplastic agents, such as chemotherapeutic drugs, antibodies, or hormones. In certain types
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oncogenes that result in the inhibition of the
apoptotic pathways that normally woul d be activated
w@tdoen237my ury to cells caused by radi ot herapy PCT/081967/008038
anti neopl asti c agents. For exanple, over-expression of
Bcl -2, an inhibitor of apoptosis is known to play a
role in many types of cancer, including nelanom
chronic nyeloid | eukem a and others. As such,
inhibiting Bcl-2 function may enhance sensitivity to
of cancerg AdisRlrlc O HAdidtioRndGRliLifeopl &3 Lhedtt 6¥RU & Y10 Rler-expression of

reatment reginmens utilizing an antisense oligonmer in
oncogendsQRA re&ili Phiribibitbh off i dpopeaiyl sl ystthataicrRally wl@be
required the initial adm nistration of the antisense
activatedcifieg onnany, to loells eanseld by rix otherpysarophedr antindriphastictagents. For
expression of the anti-apoptotic gene, before the )
example, QYRT-gXRIEssiN 9hBok 2.t nhibitoR ebapapiesivistnesfaplay a role in many

Cinical studies using antisense oligonucleptid
types of Gapefta ot peSipotitn SRt PYERE ISP HR NG i g e,
inhibitin% YE2 BERRof %%Hcé’%"sﬁm?% SadlbtiGPRUGHRPLLGES are
m ni stere ally, typically via continuous IV
[0037Df usirREvibedly, 14 Eleatment régimemnitiiiiisn sitliehdedIRQuser in
infusion for 14 days prior to treatnent with
combinatiemwith tothem ahtindnplaspic dxeatni@de ha reghireditheiinitiat adthinistration of
. (2003) Blopd.101:425-432; and.J..S..  Waters, et_al. . .
the a“““%“?@ 8@%"‘9‘?‘3 %e]i‘??’.e%(ﬁﬁ (%’8 pecesgaryde snhiby é‘)‘e. CXPRESSIOR ‘?fdﬁ%tﬁ%t"ap"l’mm
: dud i -1.h Jef .
S e R
antisensetchfgoﬁ{lél@&mécthgﬁb?, ch s B 2GRk ikerRte @ LigHhldI&d AL havBibebh
prior to adm nistering nore conventional therapy in
conducted mieiredyathe eigonucldéatidied hie @bnninessaed daity, typiealBovia2ogiimeus IV
) ~and thereby prevent the cell fromsurviving the injury
infusion falOalayh9r by eentiniens grlyqutanegns mbasipn for ldgiyapriontoireaiment
; antj neopl astic ent. The resuljts hese st udi es
with conyent nﬁggﬁagwe.&?%gé.r}ﬁlwch gt a)ptﬁqoggﬁ_}oqdddgg?&éﬁﬂ; and J. S.
Waters, e%? 3580% ST ?’flznC blnpélc ilé 1@'19&%2% Ll%g l?ﬁﬁ:cln%?t fog Soch'l! gc%redlﬁ}/r?g
requirements is often costly and as such,
strategy 18Hebh M ¥lliePthallt it AEGRsAY A Ehdur&thaPlocal levels of the
ol i gonucl eoti des, particularly on the currently used
oligonuckaiidle/ inctha telh asusi1fchetdy hizhqaivrbe aématistatingidoye conventional
prohibitive for. many patients and/or health
therapy ip pder imecadily iphibi expiepsion abthe Bdl2 gnnesed therpkieprevernt the cell

From surfis e B g BReB b o xRl AR BeBanse

antincopleitfe Senf VTP o SRR AR B E AU DL R

[003BD i NiSyhiHes@XFcHARADradE ofgoiudMARMLE tind¥drlMP requirements is
anti-apoptosis function. Although a natural uptake
often costly and as such, administration of large quantities of oligonucleotides, particularly on

the currently used daily/continuous schedule can be economically prohibitive for many
patients and/or health insurances. In one embodiment the present invention provides a more
cost effective method of treatment.

[0039] Access to the cytoplasm is a key issue because the oligonucleotide must be
able to redistribute into the cell where it is able to hybridize with the mRNA to inhibit
expression of gene product with anti-apoptosis function. Although a natural uptake

mechanism is not presently known, it has been thought that oligonucleotide may gain access
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mechani smis not presently known, it has been thought
that oligonucleotide may gain accessto the cytoplasm
we@paohae37by passi ve diffusion or endosonal | eakBgEUS2007/008038

However, evi dence for uptake by passive diffusion,
particularly with charged oligonucleotide is weak and
healthy cells are not normally | eaky. Furthernore,
phar macoki netic studies in Phase | clinical trials
have denonstrated that the nean plasma half-life for

to the cyt8plabinsihePBy gisstvl%Qhﬁhélgﬁ ¥ 6h&&ontle IakBg PRwev3E evidence for
m nutes to about 8 hours depending on the dose and

uptake bynpabsi vefdi takiomipatticadarbnwitbivhiatged @ligbivecledtidei is yeil and healthy
deliver oligonmer to tunor cells has been considered to.

cells are ppt n@rmaﬂxiqagm Tgrtheri@orRy Phemasrokinetic shidissupdhase] ¢liniegl drials

have denpREgiEd i iy F%rﬁ% pBlf 18 5t imtelice ab TR sgappleotiae are
about 30 ﬁﬁﬂ&%y {Patfbat @%ﬁﬁist}ie Q%Fi tfl@ ﬁoé‘e%td' HEY 5t zﬁfmin%am{n Until

mnistrati.on sche remalns a critical 1ssue
now the dbilityt6 delifdrbligbmeptd mnz& dell€ hiPbadnecodbidered to be a function of the
ol i gonucl eotides in tunor cells in order to provide
duration thaktheslimbhegllspee txposed kol eirtiiating eligmohersywvith echtpudnit virategies
but al so economi cal. [0040] The present invention is
being direpiedip prﬁvwa@& asdeng pa emww as n@ssaqlgéwe@ {hetcnatingqustpnd daily

nt i ti.c oli.ggnu tide a nst

aaministgfiSS Sctgnit € bafe ARk Rk Gt ﬁ@'?ﬁ b ‘fﬁ?% poRREAThE Ghigle of

oli gonucllabgﬁlgsr in %%&#@fm Bﬂfer% L‘n Q‘X édtlﬁq}all&ethétsl.s Bt only
nouse xenograft than n suc anlna S are treate

effective blieale® By@RLiieNnal manner with daily administration of
ol i gonucl eotide. Intermttent dosing of xenograft

[004DLinor -Theareseyt mivertion istbas¢dior etentieabairsihgBiisedvery that high

anti sense oligonuc] eqtide at a dose of 15 ng/kg on

doses of %rh%l-&pomotlfa%sorlue@oa% agﬁfl%tr%ﬂ dreigistered éhmtedagﬁ% intervals

d d
provide HFEHRERBleEE of R poRli Rt c 8D hinkod S Y BOWPE e fhan when
such anin® )§arett;&a@ém%e e&maasﬂaltrﬁar% Wthdd)ﬁlg%nﬁﬁéﬁ' il GIr e

This 1 ncreased uptake unexpect edl een shown

oligonucle6tidke Thidfrhineht dsgneEgerdgr Atifindrsiearing gnide with fluorescent-
pre-treatnent, such as radiotherapy to the tunor nass

labeled Bel-2 entisansadlipeniusiactide aha dpse ol Bolg- /Eg entdagehst and 7 (3-day
ol i gonucl eoti d Best. resul.ts _were shown when th

interval interriiient dosing scbedwlglshawsst sizpificantheimprayed 'elﬂek%%ﬂdc xefention of

] h
A e AR Y P 3Seo Figwe
1B). Thid iR8hded dpte ek Sidigd1y nA8 BedPitofh (dde fﬁﬂﬁéb erﬁﬁﬁééda;y

to current practice, radiotherapy (5 Gy of X-Ray) was

administafiry apiettesaedednsubhyas Fadiotmeaiyng the tmordasssBeior 2o administration
antisense treatnment reginmen of a daily dose of 5 / kg
of the BehR aptisensn oligemicieptide Besd kesuds Were shaver when dirednimal first

received a pre-treatment and thereafter the oligomer was administered intermittently rather

than on the conventional continuous/daily schedule.

[0041] It surprisingly was found that when, contrary to current practice,
radiotherapy (5 Gy of X-Ray) was administered on day 1 preceding a ten-day Bcl-2 antisense
treatment regimen of a daily dose of 5 mg/kg of oligonucleotide, uptake of fluorescent-
labeled Bcl-2 antisense oligonucleotide was greatly enhanced compared to when the same

dose of radiotherapy was administered on day 10, after a 10 day treatment of a daily dose of 5
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Bcl -2 anti sense oligonucl eoti de was greatly enhanced
conpared to when the sane dose of radi ot herapy was
wa@ceowrneyrered on day 10, after a 10 day treat meer/usfooz008038

daily dose of 5ng/lcg of oligonucleotide (See, Figure
2B, left panel) or when no radiotherapy was
adm ni stered (See, Figure 2B, right panel). Moreover,
pre-treatnent with radiation followed by intermttent
dosi ng of the sane total dose of Bcl-2 antisense

mg/kg of YligBRIMEI R (S PN 1dft Félieﬂoxawm’ieﬂ-go CatiSR¥raphiwaisval
intermttent dosing schedule for a total of 4 doses of

administékbd (§HekBighae 2B, AginpanelliVioesbvier) pse-grebfmaa mithyraidizpon fellowed
upt ake. (See, Figure 3B). Wth the oligoner ]

by intermitienddesimeefithe samag tptaldopegf Beh? aplisanse ghzempicldotidpgs days 1, 4,
al so increased co red to daily dosing._.in tung

7 and 10 ﬁ—?l% irgr[:rgala %qugﬁtt%%lopl&gtsc u_leZ}(ogﬁlttpg% %gé I’c]iose:s otI 1% mg/kg each)

| { gopucl.eot i tr d dr
s el AORUGERN S0P S04 Bl and W e il
intermitteMt i3afmadt ¢ diRRn 0N tHIAYh Liptake vls AR REFBaBIrPdred o aily dosing
the ol igomer. [0042] In addition to the surprising

in tumorsibsdiatat afosr thé kst Bele? antisehseoligomucleotidd rehinemapy day 10, the
provi ded enhanced uptake to the oligoner, as did _
greatest ypiakerwas ehsarvedy pumpr Wappregaeased withradiatien en gae &4 prior to
. .. uptake being seen with pre-treatnment with radiation
admm'St‘fagPT‘B 9 ermittent treatment with the oligoner,
h{ un I H@ﬁ"{ t b -
[004?;1 di a?ﬁ%ﬁﬁ{g@ﬁ 1 t G4h oﬁ@{'atmrnfethg{ ﬁ% t{:@:éﬂ})eﬂi’!vhﬂm {aﬁiéotherapy

ore the initiration of treatment wt
provided @hh&HUB fapBike Qo PHeOMigbRbr] AdiavedhRItRnPRERThehSWRRAII@BmeE, with
the oligomer within the cells pretreated with
the highestagitalte oring Stdpsvdin preatreameohwithahdietioy fotlrweddryyaintermittent
detectable within the cells for at | east five to seven
treatmentgwith thgelisameait ppgxpeciasivx Bips foundthatprarirgatment vageragiatign
a.sj.ngl e Large dos f aligoner after, radiati
before the ji3fiaior pl e fPetteiin s ShadP Asscrroriist Shnfyerbreioyes
- ' o hAS| ' ' s f .
retentioniof ¢ o R ot e £ bt oo KRk al pmaounts of
oligomerGiere lde@eti®lo withinttht cEIESRS at 1A RS BREVEdABPost treatment.
substantially greater in the animals that had received
Moreovet, lthogpramimalBatenivihg aSpeai¢ fargaddse, ofidigonier gheruatimtbn desrapy had
ersisted for at least up to five to seven days after

per ) ) ven
greater refeftion; then those wherreeeimrdbintrapuiisnt desimgy whichg turn had greater

. inistrati f i ngl.e ;hi gh f 30 [ Kk .
retention gg%@‘h%%ﬁg{a?sg%gaﬁf \{Vﬁté %ggﬁgoé%f%gfg%&%{. Igfalllﬁ’seg % retention
was subsfa?)?hﬁfrl BRI aRRR SfmhR HhARdtrBatvapNe @%aﬂe‘?ﬂ.}gp‘%gﬁﬁglly, the

I ot herapy followed by admnistration o

oligonuclkgtidgperkistdd fop ALliehe abitd dive\te syveni dis aftayadmliaisration 3f

) and 5) or daily admnistration of 6 ng/kg for 5 days.
radiothergieen Bay) i and AdemmfsFatyay of B3ingledigisfosEnd 30sugkgoligpongleotide

these studies denonstrate that, using a pre-treatnent .
on the sagyg day 4§, but after, the radiation compared to mice that have been pre-treated with
radiotherapy followed by administration of 10 mg/kg of oligonucleotide every other day
(days 1, 3, and 5) or daily administration of 6 mg/kg for 5 days. (See Figure 4 and Figure 5).
[0043] The results from these studies demonstrate that using a pre-treatment such as

radiotherapy not only provides improved uptake and retention of oligonucleotides, but also
provides a method of treatment that provides improved benefit optionally using smaller

quantities of oligonucleotide administered in 2 more convenient manner. By providing
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radi ot herapy not only provides inproved uptake and
retention of oligonucleotides, but also provides a
woreaohoed7ed treat nent that provides inproved beP€f/U82007/008038
optionally using snmaller quantities of oligonucleotide
adm nistered in a nore conveni ent manner. By
provi di ngi nproved uptake and prol onged retention of
the anti sense oligonucl eotides, this nethod of
treatment provides an inproved neans of inhibiting the
improve EXRAES M OftoRn R A rLeARAPS OhE ang&ReS oﬂ@&nﬁc’ﬂé:‘orti%@é/ this method of
I nproved treatnent of such a condition. (See, Figure 7
treatmen@ptdvidieg i EnBjobled SLeank bdirthibifing vhetex pressinufthnticipoptotic genes
i mproved clinical application of antisense nucleotide
and therebh emprsy e regtmengrofishelr apgmdlm t(ﬁeer, IFmgle'e 7 andiFigprgfOEhese

dosing wi.ith or w.thout | gwer
studies providsohieihiostiPras TpPERYPY éléml"%]s‘? ﬁa{mmsglﬁegwﬂ?wﬁ% therapy
in cancer t%?fﬁw?%%a C enE)reer ?%s revllru%g |d§|9 n v%ﬂél'% u ﬂg%ﬁégvevgls glglounts of

oli gonucl%gf?&% prB@i%eQ I£§ eRbuft VaHsit9 thd theBERr &nkll tsﬁm%%ﬁ?tlﬁle and
treat nent regl men conprising one or nore CyC eS of

expensest her apy conpri sing administering one or nore
pre-treatnments each cycle prior to adm nistration,
[00441 of eBased ontthe srevising resits discusspd phoves the prgpens investion

thereforegRpeaaue® LB PSR comBl s Ep e s IRSHE AV Ra g ey

compns:%b‘é:ﬂx.}g& Hé 8t filo t?‘é’%l ne YAE&S eaégp‘% c?@@]%ﬁ’to%ﬂlhxfﬁgﬁon

sire I's a a predefi ned nunber
preferabl§ e m@mhﬁénthﬁtwvam O Thi %i S18% dWsesBE bligdnhér, filchadsibR@not limited
physi ci an det erni nes that a change in treatnent is
to Bel-2 apijsenseraligoenciehdp Sesh aitrcatman regimeal veauld brtadnyphistessl ia

met hod f or ovi ng/ enhanci delivery of a
cycles, oatwmaguwlbﬁlet%treqi sl altainRd em%@é”gﬁeé mugtbegaf cycles has been

admlmstirfé of PRI e & f PRvaf iRt baht B b o

appropnemz Rt g‘f}égeﬁt gvehﬂgn nggﬁﬁmtp@ cs d H‘%ﬂg{defo}i gf&ﬂg/enhanﬁmg

to a treatment t I's capa ng t
delivery 6132{ EorfipoRMi G thal 16Kk B3 éShregsidilof i hiaPpoRbHc EaRIBNSE.
In one enbodi nent of the present invention, selectlon
administeyingronsrag- momazrnﬁmanhmtbaréetdtmmemétmb h‘ﬁiitlﬁ}ﬁnt withdngh dbses of
the extent and severity of damage to the cell and/or

the compogigiopn} heamweme@&é?ﬁe a Wﬁ‘?‘éh?trlé sepRbig o%wftgén%\the cell
membran%na)ﬁé/bo‘%% Psﬂ%‘%?n (i)nt? : nma%q( %s?gr?{enﬁlc eoeg'[lggéln}elrf git tﬂg present

Fea

inventiorf kae&tsd}msfetﬁem@hﬁfs b5k SHARB aBRitPYS catftol ihd b6 4h@ severity
X-rays, gamma rays, beta particles, ultraviolet rays,

of damagenb itiee ¢edbanrddyisthe iathrawatroes respdm‘ken‘l‘he pikstreftmeAn@int tera physical,

enbodi nent of radiotherapy is a proton beam or an
a biologie peg pheymasglagical treatment. example of a physical pre-treatment is

electromagnetic radiation, such as but not limited to X-rays, gamma rays, beta particles,
ultraviolet rays, infra-red rays, radiowaves, and microwaves. Another embodiment of
radiotherapy is a proton beam or an electron pulse.

[0045] X-ray or gamma ray are two of the most common radiotherapies used for
cancer treatment and remains a primary curative modality for malignant tumors. However,
these agents have not been considered by clinicians as a method for enhancing uptake of

oligomers. One of the advantages of using X-ray or gamma ray is the ability of radiation to
17



[0045] X-ray or gamma ray are two of the nost conmon
radi ot herapi es used for cancer treatnent and renmains a
w@eooraedz7eur ati ve nodal ity for malignant tunmorBCT/US2007/008038
However, these agents have not been considered by
clinicians as a nethod for enhanci ng uptake of
ol i goners. One of the advantages of using X-ray or
gamma ray is the ability of radiation topenetrate deep
into the body cavity and to direct it to a specific
penetrateYeb@intd trddyeivitg aRBYS tadtliytol I8pasiHeasItR Wittt BBing physically
al though the present invention also contenplates the
invasive mswfms,wdtﬂwugle &temrmenmrd@htwm elso asntenipddtehithgyuse of such
rradi ation ("TBI" skin irradiation for conditions

treatmentgnedaliies emoaﬁebﬂs’y lrryﬁtaﬁ erksTBiny skinieragliatiop 4py comlitions such as

h
o BRSSP P b g st
apparent !&%&1&0@8’% ﬁtmg{ e dcpe invention, the

el ectromagnéetic radiation is a bet a particle. In
[004@110t hes ofeBRBbARMENt OF tHdiAvérmioaNiHedlectiontagnetic radiation is a beta
ectromagnetic radiation is a radi owave or a
particle. Imi anothea ymbodiment pof diecinv erdicayriwdil entromagheti sadiaticenis iagadiowave
the el ectromagnetic radiation is a ganma ray and in a
or a micrgiae. Bt @ PEvPEEd evbedimh of ﬂieH@V“é}t’é’@t thsrPdgsomagnetic radiation is

a gamma Ir%%c{ ] oaﬂméléenprgge é’ar%ﬂ?i‘f 047t-I tlle qgc% oi{f%éﬁzgg gacﬁatlon is an X-ray.
[004FP NV R QatibinaghLfE AR Alch! c%ﬁ bl %dﬁﬁm@f%ré’&‘t%' Lpdtfedy,

radi ati on. Stereotactic radiation is a precise nmethod
conventidiallggdtéreetattichllvest adtwitdle bodypradidtion. Sickdotaiiziradiatioh is Hprecise
surroundi ng normal tissue. The radiation can be
method 0£dnhnmnsxgera@dhals tua Simeyl withi sparing of the sweenrdimghormal tissue. The

fracti or gs hyperfractionated. radiation. [0048] In
radiation gap.be, %w?aa@ strpede Afsfe Ht PR entioRal cf%aﬁ%?’a%)‘}r #s given

hyperﬁachgnéteg &ﬁ%ﬂo%nt stereotactically or conventionally,
pri f reatment with an oligoner. |In another

[004 Od IABAL efbodinfent BYﬁ‘[@:ﬁh@éhhoﬁm%Hd%tﬁ&%ﬁ? Ys $iSel to/BR patient,
stereotactically followed by intermtte
stereotactichiliylor $bfivdntionaldy, grive t6 tregarsnt witham (ﬂ@@tﬁer.llnmwmdr 0
about 24 hours or longer after pretreatnent. Such
embodlmpmeoftth@ mvnemn,aawomr@m lgn@n@ters@a@rcatllyd‘ayewgd by ugermittent
during which time _oligoner is adm nistered

admmw%?%%% OiigaEeE FemhaRaut doRE R Aoyt 24, bp}l%%dowqr@#e{ Bre-
treatment, rgrygch éﬂe%%?rﬁ#ﬁr %%tbgeﬁg% cg\pegé"g‘lerA d 5 SF gvvagf & mg which

men i on,

time olig®h& 8 AlAGhibeAld Pre¥id&PMYERE 'p?éﬁ%lahﬂentflg {digyed ]pmﬁr to the oh gomer
intermttent adfmnistration of the oligoner from about

treatmentl to about 10 days post pre-treatnent. For exanple, in

one enbodi ment of the ) .
[0049] In a more preferred embodiment of the invention, radiotherapy is given,

stereotactically or conventionally, followed by intermittent administration of the oligomer
from about 1 to about 10 days post pre-treatment. For example, in one embodiment of the
invention, the oligomer is administered no more freqhently than every other day. In a further
embodiment, the oligomer is administered every two, three, or four days. In a preferred
embodiment, the oligomer is administered every five days. In a more preferred embodiment

of the invention, the oligomer is administered weekly, biweekly, monthly, or bimonthly. In a
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invention, the oligonmer is adm nistered no nore
frequently than every other day. In a further
wentwad2itent, the ol i goner is adm ni stered everRCT/AR2007/008038
three, or four days. In a preferred enbodi nent, the
oligoner is adm nistered every five days. In a nore
preferred enbodi nent of the invention, the oligoner is
adm ni st ered weekly, biweekly, nmonthly, or binonthly.
In afurther preferred enbodi nent, the oligomer is
further px%?énéal ShissBRe) B8R Gfdodlertil SrBfRstbie8¥h 8B Rtcrafe bRE TNt on
day as the pre-treatnent or a period of about 1 to
the same dbpus the ghayirapnsit opapetivdaf abait. 1 foGHOG] 7 Haysgpust pertreatment.
enbodi ment of the invention, radiotherapy is given to
[0050he pdnienether embodimentof ﬁ@tmtermnn@dlqsmrew tsggiven to the patient

treatment with an ol n.anot h enbodi
in a stereptaghc RABAET RIIPT 17 TerSRE AT %h%FV'é'nIe"i Woahegte&r%ﬁffamﬁ Qf the

mventlonn?acfl gﬁr}gl; 8&'18 g@g gﬁ/ 2 Sk H%I‘ ortgettctrg%?g%or%s %{%ﬁ{nb%&l&%}ft he

admmlstrlaﬁHﬁ of e AlgoR{e@ b BRiBRGH at abButd RRULE tPAIuR A Bdurs after pre-
nbodi nent of the invention, the radiotherapy is glven

treatmentL in anidraprdéfemed edbodineat of ﬂiel 1awadiolpy thembdivthetdpnis given in a
~ admnistration of the oligomer at_about 2 to about 10
fractionaiggymanes follaywed yeiaterpyiftent adomnisiration f the pligemer at about 2 to

bout 10 referred embodi ment, the radiotherapy is givenin a
about %?%‘b?&ﬁet?rﬁatf?gﬂ er fol l owed by imediate treat ment

[005‘1\%0 ut a%l‘tﬁ f {efeg-:%h '59&15%%&3&6 meerﬁgﬁ]o{ﬁe %ﬁéﬁgn Al stereotactic

to a ays I nterval FOI‘

manner fONGwENBY hiRAlatdfredth@nt Wit rahldlfgonieh ﬁalﬁiwmfntdnﬁmtent dosing at
adm ni stered no nore frequently than every other day.

about 2 té abeutfllrdaye intervblsdFoeernamplban @ine gorbediment ad theinyewtian the
every two, three, or four days. In a%$referred

ohgomere%@m%ﬁlted NOHBOT| f?egb'ﬁﬁﬂy thangysrhetherdaye pg Mhéfruevéw@ﬂment

the oligoRit Rl ?‘ﬁ‘g % o RO E AR of 34 oiguapd groodiment, e
ohgomerkfé giﬁgmlﬁere  flvéPbr %J( AR ) ¥ mdrd ?%er&i@mﬁﬂgig{ﬁnt BF the

|ona | ster as pre-treat nent w |

invemionr, ﬁ@éjd)lhgbrﬂeﬂﬁélﬁ&ﬂiméta‘eﬂﬁ@edkiy, Giwedkay, ¥néithly oribimiohehlar t .
Dosi ng i s dependent on the volune, type and shape of

[0052he t (Rfwramdunt efcidiatim, adnhieispired Asmpreytrestmant will be readlly
structures or tjissues must  al so be conS|dered I n on

apparent khpRRIPhesdinary HellaRdia - d?w%%ﬂscﬁeﬁe?%ﬁy op haeplume, type and
shape of ﬁx%mumo‘?t]%r %Igm egrg‘}nr? g‘e %e X at@gg Hp{lséuréslndsi? also be

not COI’]VGI’] ona consli erapeu

considerd0 % ond BRbATRIAL, tﬁé aﬁn@ﬁﬂt 0. ﬁ@ﬁﬁle@iﬁﬂo\ﬂel ddrbiRiste?edlhd ¥ pre-
apparent to one of skill in the art and optionally nay

treatmentie adS@tbunn than isarcd aohhamopa&y canssdeyed@cbdretherdpeatit €dse. The

or unable to tolerate the adm nistration of greater
amount of @n%aa tlpsm%lsq» yili hereaddirappargrbiorins o skibiaithe pgand optionally

may be useci) in an area that previously has been treated, or unable to tolerate the
administration of greater conventionally therapeutic amounts of radiation. In another
embodiment the ]Sre—treatment is administered in a dose and manner that is considered to be a
therapeutic amount if used alone or in combination with chemotherapy or other commonly
used antineoplastic agents.

[0053] In a further embodiment, the present invention contemplates a method for

reducing the amount of oligomer administered in a cycle of therapy by first administering the
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enbodi nent the pre-treatnment is admnistered in a dose
and manner that is considered to be a therapeutic
wapwant37rd used al one or in conbination with PCT/US2007/008038

chenot herapy or other commonly used anti neopl astic

agents. [0053] In a further enbodi nent, the present

i nvention contenplates a nethod for reducing the

anmount of oligomer adm nistered in a cycle of therapy

by first adm nistering thepre-treatnment followed by
pre-treatrRTIBISVEL b ddRiEstefingBhE oflRSESd¥es BF bISSREr WHEEBPYhe

the oligoner is adm nistered from about once every
oligomer i ddrhinikagretl dromb abdut @nce eeargoyher ddpys abduldndd evagdsdays.

t herapy: The present invention also contenplates the

[0054k i | | Zeaoustic BeerdpyywThe prasepny entiongilsocanierpletes the utilization of

e E R A e
cancer, pr%rl tg%ﬁE{inisHaﬁgn bt e%g%?%p.yhiké‘?ﬁﬁ?ﬁkﬁpgp&roﬁw ef%' gvides a

a non-1nvasive netho or penetrating deep into
non-invasdesiihefRN fo¥ pbiettatit o IRES irftb eheSBdds: caMtP tdVinel PecifiR 8 Smifimizing

normal tissue. [OO%S] I n one enbodi nent of the

damage to noandlittisue.pre-treatment with low or highintensity

ul trasound is adm nistered prior to treatnment with
[0053)] | godwene ppmbadisnet of Bigipuention pesttresimenhvihdownor highe

vt S B SR A S S B 55 o
. ar .t .
S e e

administrp@én 6NtheWwlighnea BESHouk $ HRLPW LRkt Bl hBuR MRS thedfrel tIMmMENt. In a
hi gh-intensity ultrasound followed by intermttent

more prefgoned emtodanentrofdhe Diviegtaons r Hunpm pdtieot with icencdp dsiproviled with a
days post pre-treatnent. For_ exanple, in one, . )

dose of lowyppydighnntensity Hirasanrd dpllowed by intemiifepteadnpigistration of oligomer

rom s BB AL RV e B e
. . . .. f |
enen SR A g e ) 0oy 051 0 s

embodim@ity She dliondfas ediidtered Q8o dvef i) thiRE, driTeut 8M@NIH HPreferred
the oligonmer is adm ni stered about weekly, biweekly,

embodimemty thel oligomnerhis admindtgred [e@O5d]veldnys dinsemofe prefarasicummisbdiment
. admnistered as, a pre-treatnent is readily apparent to
of the invepiien thg pligemer ig adminigiered apeat waeldnshimpekly. popfdy.qind
bimonthlused i s dependent on the volune, type, and shape of
Yhe tunor. In addition, the proximty of nornmal

[oosﬂ1 I UCHHeQRsObf Ein\%ﬁ&ﬁﬁl ddinihRtabd Wa pR-FrBRneAFR LR Phpparent to

e tunor, i.e. ether the tunor 1s located int

those skilitekip the agsThointérsity bFdltrasound used is dependent on the-volume, type,

and shape of the tumor. In addition, the proximity of normal structures or tissues in relation to
the location of the tumor, i.e. whether the tumor is located in the deep recess of the body
cavity or the surface of the skin, must also be taken into account. In one embodiment of the
present invention energies of about 0.1 to about 3 W/cm? are used. In another embodiment of
the invention, the intensity energy is about 3 to about 10 W/cm?. In a further embodiment of

the invention, the intensity energy is about 100 to about 1000 W/cm?
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cavity or the surface of the skin, nmust al so be taken
into account. I n one enbodi nent of the present
WO pwenti’en energi es of about 0.1 to about 3 WPRORUS2087/008038
used. I n another enbodi nent of the invention, the
intensity energy is about 3 to about 10 WcnR2. In a
further enbodi nent of the invention, the intensity
energy i s about 100 to about 1000 W cnR[ 0057]
Ther not herapy : One form of thernotherapy is
[ooshyper thRERbetdpR: TN oM bE h'lehﬁoﬁ)l%?ap?rﬁp hgﬁéﬁﬁ&ﬁnﬁhewpghwhmh
t enperatures of up to about 45C to fhe body tissue
is the applieaddr yf Wghherﬁbalianﬁbs ofjputoyabbot 457€ toaahebbd tissiecusually with
[ 0058] I s envisioned that one enbodi nent woul d
minimal émmnpélﬁn@pmlwsw I ocal hypertherma to a small area

oosHLat B s e s Ao
hyperthex%xlug]t(ﬁ S(Limailo P Wit ’buh{i(gf aO{u;n ql{lgﬁl(%vatn%r&g t?chnlq%%g Pongeat the

erma nmay
tumor. TEMRAIRRS k}ﬁ:‘f’u(fé)t;utta&'érﬂétshrhﬁe@ o hﬁ&b“k&el: OWdidFRqAkidY, and ultrasound.
intra-lumnal, or endocavitary nethods for tunmors
Lacal hypdértHeimiaoman abb ihcldye estetral sfproadhiee f&d thiviodsd inne@tjhstdsldvo the
tunors localized deep within the body and neans that
skin, mtr@nllavmeb qr@bd@&aeretalpemﬁhlgﬁ%fprélemnrsagltmmralewbcrdmwtws

mterstmalrf gbqt}b%igofn ﬁ{jr%gns : c? hﬁ? %@hﬁegg?(g'e ler[ntéglgslr at %Fpglélg isolated
perfus,onogucf,gg,gomg lezﬁégﬁﬁi/ ”hyémf urt her enbodi ment of the

nventi on, perthernm a may be used to
[0059] eat BtASiAhdrCensHitEREnt RalonAdEySaiRasd Mapveheed ol fiat large
body. The body tenperature in the instant enbodi nent
areas of thayurmr tisshedd o funthrendrobedidedt @The onredntion, wholeGody B9H&Thermia
et anot her enbodi nent, pre-treatnment includes

may be uaffd( et Mstpskpis Gaasen tbﬁé‘aéﬁplﬁ?‘?) grenghaiit she breyadire body

cemperaty 2 3F e oo BB AT etret ey BRESPRU B BT FhaC o fbow 42°C
[006i@1mE ?Ef'ﬁ{bg éisén%dﬁi‘lﬁﬁr g%%%ehﬁneﬁ%g?ﬁérﬁﬁtﬁ% Wpthﬁatlons

rior tot m ni stration ‘ol I goner
ofhypertﬁém\libtﬁwaﬁy RehB g Geghaligsi whelebatyon of the ol i gomer
at intermttent intervals of about 2 to about 10 days.
[006Fbr eXaapireferied coredantst oif terinverdtian, éhd predreaioent ustg
gomer _i;s admini stered no nopre frequently than about

hYPe“he%Wé es/a%?w&tergéymmwméelﬂwra & thedminisaation phigoraer Wieker
without S}léseglqg] 1 2 %nenrs Jatlcﬁ% g {he o\f OM-‘teﬁ V\ﬁhf LN rtr%réi’t i f s of a%oth 2 to about

erre

10 days. Pé’t‘”@x‘%hﬁﬂ@ liff @nﬁ\éﬁf%_dfdzé/xﬁ o@l ﬁiésinvérﬁld?a R Qi8¢ Sdflinistered no
mbodi nent of the invention, the ofigoner is

more freqaxémljn tisinetbedt ek loyher ldayve[alal furtheosrhbddiment, tid cligdnhdris

administered about every two, three, or four days. In a preferred embodiment, the oligomer is

administered every five days. In a more preferred embodiment of the invention, the oligomer
is administered weekly, biweekly, monthly, or bimonthly.

[0062] In a more preferred embodiment of the invention, hyperthermia pre-
treatment is applied from about 1 hour to 24 hours prior to the administration of oligomer,
followed by subsequent administrations of the oligomer at intermittent intervals of about 2 to
about 10 days. In one embodiment of the invention, the oligomer is administered no more

frequently than every other day. In a further embodiment, the oligomer is administered every
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[0062] In a nore preferred enbodi nent of the
i nvention, hypertherma pretreatnent is applied from
w@bwat123z7hour to 24 hours prior to the adm ni SPCHUSZINT/008038

of oligoner, followed by subsequent adm nistrations of
the oligonmer at intermttent intervals of about 2 to
about 10 days. In one enbodi nent of the invention, the
oligoner is adm nistered no nore frequently than every
ot her day. In a further enbodi nent, the oligoner is

two, thre@ SRFdlirda§s 98 2t feddmidaiBent, B d‘h%léfneg &Y &dministéed every five
preferred enbodi nent, the oligoner 1s adm nistered

days. In aemerewréfemedcéa;,lmdlmamaofrtm mvpnigére thedignbads méministerddheeckly,
invention, the oligoner is adm nistered weekly,

biweeklyypgpidky, )bermﬂ@‘ﬁl)y or binonthly. [0063] Pharmacol ogic

(00650t o Rbpsdlo S ez ruﬁﬁgﬂééﬁtﬂ%g'r%éﬁtnw ) 39 as
contempl e?tﬁ dﬁ@%ﬁﬁ%ﬁ:&% c% % @% ésﬁél%—t#abge@afﬁg gthhﬁr% Z)%hgr?t with

a prohferﬁlliw dTB6rabn fhladingd Banht lﬁﬁﬁecﬁﬁﬁla'n% TRe pHRAAAEESIbYial agents are
amount sufficient to prertreat tunmor cells prior to

applied nadmﬁﬁccsive amamnt sifficleng mmre—tre'ﬁh tanadif eedls ipvier &madministrakibn of

be readi |y determ ned one of ~ordinary skill and
oligomer, Thq ¢ffretivp gmopgt wil bP rmlademmnewfarﬁwaw skill and

utic, doses e a
includes g} ‘%ﬁraﬁee%{j e e lonl BIRRARENSH Sihe R hacGiosipal seent
_ ){QH{p tﬁ%}p@@@lﬁt
or sub thlbe ongl ng t ggd?he cllgi(gﬂgl%%dtoﬁ%g%p%ggtgl c agent sa%e not limited
to chemo&agdnitdbedbhgdifig td theadRs of dfli-aegsiaiti, ageit), hntiBibeed) lipases,
agoni sts or antagoni st of kinases, or its derivatives
detergenta,rsmaélnabbguﬂes, agoarstodr. anBigeatsk of kinasast or Hedghwtivesand
ents |ncI ude byt are not limted to alkylatin
a“alog“e%\ Fﬁ°§ ‘P?ﬁ?é io§ %ﬁlﬁgﬁlaﬁ%‘rﬂﬁmsdﬂgmdﬁ PB’n‘FeéPk Bﬁéﬁegéo alkylating

B AT
analogue%gﬁ@taﬁtl Qﬁ&&ﬁ&fﬁé@t grb d QGhi& Mtl%e%ﬂh@ﬁ %%Hté EhibRplated

ortezom b, gentitabine, ‘imatinb
include bekat npt Bhitdd t6lB6RERDMEb, ganaditibirie) Bhatidib aﬂlhdiﬁﬁﬂlﬂ@,,oxﬁhﬂdtm
doxor ubi ci n, arabi nosi de-C, carbopl atin, daunonycin,
docetaxeld e&lameﬂrahdr@rmdd @{F&b@bxd@blc{im%ﬂjlmsmd@ﬁle calrbplitine nt
of the present inventiqgn, a human patient with cancer
da“n°myf”§= fexamethpsane A plopgsid ?mre cycl es of therapy

10068 "By 5568 AL SEEILRL b Seut IR RSl 4 sRcr i
treated with oh86r RlokdJOyREs @ftthbﬁb%mnbheﬂg al gk Qre\éahéugfno@@&me 2

to about 10 days. For exanple, "in one enb nt of

administrhfien 6fwigtnawith bewithbgnBsequsniaiministiados Of te dliyotner at

frequently than every other day. In a further
intermittent intervals of about 2 to about 10 days. For example, in one embodiment of the

invention, the oligomer is administered no more frequently than every other day. In a further
embodiment, the oligomer is administered every two, three, or four days. In a preferred
embodiment, the oligomer is administered about every five days to about every 10 days. Ina
more preferred embodiment of the invention, the oligomer of the expression of the gene of
interest is administered about weekly, biweekly, monthly, or bimonthly.

[0065] In another prefeired embodiment of the invention, the pharmacological pre-

treatment is administered about 1 to about 24 hours prior to the administration of oligomer
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enbodi nent, the oligoner is adm nistered every two,
three, or four days. In a preferred enbodi nent, the
w@bkdogorar9 i s adm ni stered about every five dayBCT/0S2007/008038
about every 10 days. In a nore preferred enbodi nent of
the invention, the oligoner of the expression of the
gene of interest is adm nistered about weekly,
bi weekly, nmonthly, or binonthly. [0065] In another
preferred enbodi nent of the invention, the
followed BRaapReQbRGidadhisFa@diAAdIRBner St RErhit&itenrthaddetdbolit 2 to
to about 24 hours prior to the adm nistration of
about 10 dh}"sg dmend ehbodisenbyf thebsetion; thadhignivst isstdnunisteyéd no more
goner at intermttent intervals of about 2 to about
frequentlg_ @a@eﬁ)@ry pthenday- é‘hﬁé’éﬁiﬂh@ﬁfmﬁ’f‘hm%a }}W\;glfgpp};ﬁ is a¢yginistered every
nme adn1 |ster e freqguently t
two, thre o B5UR Sk Efe g oty e RUESTITE Sofdrmisipeef §vend five
days. In aarﬂﬂ%é(}}rréféegf rﬁﬁﬁo | Meﬁt"&tﬁé va%ﬁtloﬁ) thé QHéorgé’xyl.S) adhfini& gred about

pre ment |gorrer IS m ni stere

weekly, bBWeERyf h¥Rththa s bithéntilyror e preferred embodi nent of the
i nvention, the oligoner is adm ni stered about weekly,

[0066] weeBiglogimahthetapieso Thb ipresantinyentjl@O6heBprollgs dar a
t her api es: . The present inventiaon further provides for
phannaC%ltlﬁhlaqm fonCoMRTiSiRHMG ‘Prdﬁozed?ﬂa}owgsqa Hempy agra mf@rt@eaunent

| ogi cal th
examplegp S 8ReiC s AR R R it a TR R PP afSicths svon s
perforin, RFYttReE IHeSmoRdOE RoRfhes UabwRS raefE Hd ﬂrosﬁrg%ﬁﬁ%es

or nonés, cytokines, growh factors and

[006p] OSt ag Ioﬂél einbsdinjdd 67 }hel invanidpneabatianpatietiwitl €ancer receives a
invention, a human patient with cancer receives a
pre-treatrpens- mﬂeammmom iplogirecasnpasitias. Bihe bigjpgic poerrssindngn.

ooyt Sl oSS B et o e
admznlstrgﬁbr? %)f fn?lfﬁlﬂ)? 8‘95‘1}%’ t?éa[t@lt klﬁ%btﬁ w@gm étﬁ) éqt%nt 8dministration of

rea or w uent

the ohgorﬁ@ﬂtﬂhﬁe%ﬁién@ﬁlt&ﬁralfshﬁ aBbhIORBIboRE 16 RhFY. M Tt ent
i ntervals of about 2 to about 10 days. [0068] In

[0068]h0t hai ansthéepreteredrdnsishdimeit sffthé isrehtivgnhée Bivlogdit Pre-treatment
bi ol ogi c pre-treatnment conposition may be applied
compositiginouay be epplied dhout & tp24 bounspriohto tgradniigistratioroof raf olagomer

oner followed by subsequent adm ni stratians
followed SMFSPWP?‘EW‘WE?‘&%PS@ drteapygRt intqrgals ghakout @ teéygut 10 days.

For examgrer it éﬁé@hﬁodl np QFtthg HP\Q (iJlltlgg ntthe fh}g!)m%r l n\é?rﬁ%}tsger}ed no more

oner 1S a ere no hore fre uen an every

ﬁ'equent]9tl%rev@%yothhnd . EVA YRk er @A INER! thetd']‘i%oﬁlel' M@ﬁmis‘i’ered every

adm ni stered every two, three, or four days. a
two, threq)roe ffeurrdags.dniaqoefeeet] enttodimentgteaiigomen mhndmmiswedi about every
about every five days to about evec% 10 days. In a

five days i@ pkoysexer; Ydrys isctimersiprefirradranbosdimgns ofithe inuention, the

oligomer is administered about weekly, biweekly, monthly, or bimonthly.

Inhibitors of the Expression of Anti-Apoptotic Genes
[0069] The invention contemplates use of one or more inhibitors of anti-apoptotic
genes, including but not limited to Bcl-2 antisense oligonucleotide such as oblimersen
(Genasense®; G3139), or its derivatives, analogues, fragments, hybrids, mimetics, and

oncogenes thereof. As used herein, the term "derivative" refers to any pharmaceutically
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ol igonmer is adm ni stered about weekly, biweekly,
mont hly, or binonthly. Inhibitors of the Expression of
WE\R0TAZHePt ot i ¢ Genes [ 0069] The inventi on conPENPEZDEB08038
use of one or nore inhibitors of anti-apoptotic genes,
including but not limted to Bcl-2 antisense
ol i gonucl eoti de such as oblinersen (CGenasense(r);
&3139), or its derivatives, anal ogues, fragnents,
hybrids, m netics, and oncogenes t hereof. As used
acceptabld@iogidlog, ldh@ldgRE for fekphiendtnangally ebeirsink @r 8fthetic, corresponding
phar maceuti cal | yaccept abl e honol og, anal ogue, or
to the phdrmagewtivtal compositibh pf theauvanitiog. dntisgnse bbgomicleotides suitable for
correspondi ng to the pharnmaceutical conposition of the
use in the pyerfiqromcludgmusientide elllgcgmra Mhigh rangs in gize @@F’b5ﬁ‘bﬂ0u§ét0 20,

20 050, 5043,85, o & Bl Rotsremigrah: Beei e 3 o8 ey gy pore
preferabl%@ﬁ t8h5 Eéfésoin]l%%tﬁqﬁgﬁ Elréf]g{'a% @ b%%r %fl ?Jf%!ﬂLWh%Qa&Qt sAégluences

ases | engt nor.e ases

to which tiR@Htiens®ficldotigt 8irs nyayle mesr DNA 8120 bXpredda@ ptaemedt
sequences to which the antisense nucl eoti de binds may

elevated beellam\a@hsd@bw orhancancelicThetirgrtctguances mely be airgie-stranded or
evels in a diseased or cancer cell. The t

ar
double- St%@n’é@@h’&?leﬁél% P‘F?é‘!‘@a But-ars et liprted do er%mﬁ%msam DNA,

and protebns gnet R[gg lee ul i It ntﬁeg et dp%’]{e(éﬁ?lﬁ ds m?ﬁ\l}a fg{qaepreferred embodiment,
the target%ﬁ@ﬂ:@hl@%‘ Belb 'b?e—kﬁi]@ﬁtor'ﬁgl BGHRYIA Sin ific'tnfho ment the

preferred enbodi nent, the target nolecule is Bc

antlsenserbltgoﬁﬁiﬂéo@cﬂesﬁ:@bnalm ottiorfarMierd hlong mkmﬂum;piermmm or
anti sense ollgonucleotldes hybri di ze to a portion

mRNA. Bwqmgﬁgseaﬂmgu@lh@n@@|aerqgfanRNﬁlegtethh6l§he)hgonucleotides
ntisense olk?onucleotldes are preferahly selected
which hyppgizein fistrgisiainnieitiaton g ‘\ﬂﬁP"cT'PhCH}&ﬁlFed PosEPtag sphiging site,

sites for ttgan%gcs)’rt 1i-onon fgéstrfala él detc‘c dé‘ gg? %F{ t? Igﬁ%}gg r%]ngAor
[007@1)t es §e%:ra§J QQ[ Q%ﬁééﬁge Qflg('irnfclé%‘ﬁldeghﬁ)\ye%éég%egged ously with

70] Several Bcl-2 antisense ol 1 gonucl eoti

variable ﬂaaﬂfs (ass asg eHEQ By NOs|:¥- W inlU RaPateht Kol £8381,066) Sﬁ@mples of
e.g., SEQID. NOS.: 1-17 in U S. Patent No.
Bcl-2 antfseg@lolmyclegndmetgn@y b@gSechaaq:pmsign@ewnh the present lnventlon
i.gonucl| eotides th used_in accordance W

are descntbﬁé Hrgsdin Y. ﬁv%ars?rrto“rppé%tl%§ewlﬂ% 082 14825 powﬁU s Eatent No.

5,734 03@{5. N %P Sﬁ‘éﬁx ”,;;%r{ﬁ‘g 8%4§ ?317 0%2%t 0 Ko> :§31 066;

and U.S. P‘Qtenpﬁb?ﬁéatﬂﬁgserﬁpw&b§086’ ags, rﬁov{r\'@ S El?aggﬁlt MNP &,040NB1, each of
S. Patent Application Serial No. 09/080, 285, now

which is idc&rpoPaité hereoby feferéficelBilifs emiretyof which is
i ncorporated herein by reference in its entirety.
[007Eb07 1Jin ope @ﬁ@Oémmﬂa the Rcl-2tandsase o gammdlentiveds substantially

onucl eoti d ubst al
complementagy to a portion of a Bcl % pre- Aor 1¥1RNA, or to a portion of a pre-mRNA

or mRINA that is related to Bcl-2. In a preferred embodiment, the Bcl-2 antisense
oligonucleotide hybridizes to a portion of the translation-initiation site of the pre-mRNA
coding strand. In a more preferred embodiment, the Bcl-2 antisense oligonucleotide
hybridizes to a portion of the pre-mRNA coding strand that comprises the translation-

initiation site of the human Bcl-2 gene. More preferably, the Bel-2 antisense oligonucleotide
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conpl enmentary to a portion of a Bcl-2 pre-nRNA or
MRNA, or to a portion of a pre-nRNA or nRNA that is
WO edoatizxf7e o Bel-2. In a preferred enbodi nent, POEUBMO7/@8038
anti sense oligonucl eoti de hybridizes to a portion of
the translation-initiation site of the pre-nRNA codi ng
strand. In a nore preferred enbodi nent, the Bcl-2
anti sense ol i gonucl eotide hybridizes to a portion of
t he pre- nRNA coding strand that conprises the
compnse%/%qqﬂ?df @E#&Bbgm Qenﬁ‘);lélﬁelﬁé D e WTRD irBGAtih $§06hce of the
re preferably, e BCl -2 anfi sense
Bchpup&Ranuﬁkenxldeconprlses a TAC sequence which is
conplenmentary to the AUG initiation sequence of the
[007B]:I - 2 IpasotmR\Embediriat, theBrR? ahtiseane phgenushistide iybtidizes to a
the B¢l -2 anti sense oligonucl eqtide hybridizes to a
portion o’éﬁxetwsﬁe denqrsite i thorregBROM spdiae girand ior thebyppnbel-2 gene.
Preferably,n% 2?0’[1 %8%1%%18t hg sneaqgle%% Si’%{ PG gmp Vﬁﬁg rtgr?rl t¥ the GT

splice doﬁ&r@gﬁé'iﬁ:%to? e BOI-D %@neggné ﬁkéf&%b%%e?@&ﬂ &R ﬂ%fnk n%eportlons

gene, and préferably further conprises flanking
of 5 to 5(Pieusks, eiGre@ireferdtdy Honbatsms 10 t®2e bpsesf whizhl hyblidives &bpattions of
10 to 20 bases, which hybridizes to portions of the
theBCI2E@he20@®géﬁéuﬂﬂﬁ@ﬂggﬁ@ﬁdphﬂaﬁmnﬁgﬁsald splice donor

0073}t s ahaet &qtb%fr%%@gw?%tg ?3%%553%800%%385%‘5? ipforidizes to
a portion ]pg'?hes lfc c@%@%%@r £3h q‘&lrﬂe\lpﬁgr a 30 nuc?uxg %QEZ

gene. Pref&aml ﬁﬁ@m@cxér&&%mfses a W $ubifces wm&rﬁmeh@wnér@arw@ the
AG splice acceptor sequence of the Bcl-2 gene, and

AG splicp nafeptaxisegudnge ol e Bdridgéreeand piikably foohén comsprises Satking
50 bases, nore preferably fromabout 10 to 20 bases,

portions Q3 th? Q]?%ﬁeﬁ’dpﬁ’@slf’fﬁf?f%}’ fiosndbayt 1PRe 2Bbases, yhitk %&ﬂﬁgs to
ankin sald Sit I.n.ano
portons g b8 e SRS g Hnd BeiiGe 36 gf’?"g%‘ﬁ’ﬁeﬁ%&‘? g 8o
embodlmlg}h{eo dle? %ﬁ g%eﬁlgéc%frl}%&ﬁtc fr%gﬁzslggrl?ﬁcg? degra ation. fO(—)74 Aor
mRNA quvesafma;pﬁe@getr&L@pbh ordegfadatadd. can recogni ze that
antisense oligoners suitable for use in the present
[007i4h ventQunofimyrageskilba the br_ttcan recaighizedbatpingsenst atigomers
ther, sites al ong the Bcl - re-mRNA or nRNA, and can

suitable beP?ﬁ imthe P{féentvﬁée%mm@aa a‘? P §%‘?§t%taailygr>§wleabwwt%p@er
sites along?ﬁ? ﬁc{] gla%ee- A arﬁéﬁ&g fohn Ibgnle(ésu'gh = %klggcg alItilﬁ(ajl? will

also apprﬁtgmﬂﬁﬂ/anﬁﬁéﬂ‘s'é dh@oﬁ'fe?sn ﬁﬁi"t hpbi3aiké @Hrb HGftﬁJnfﬁfQﬂe BENEPradmRNA
preferable so as to naintain treatnent specificity.

or mRNA whose sequence does not commonly occur in transcripts from unrelated genes are

preferable so as to maintain treatment specificity.

[0075] The design of the sequence of a Bcl-2 antisense oligonucleotide can also be
determined by empirical testing and assessment of clinical effectiveness, regardless of its
degree of sequence homology to, or hybridization with, the Bcl-2 gene, Bcl-2 pre-mRNA,
Bcel-2 mRNA, or Bcl-2 related nucleotide sequences. One of ordinary skill in the art will

appreciate that Bcl-2 antisense oligonucleotides having, for example, less sequénce

homology, greater or fewer modified nucleotides, or longer or shorter lengths, compared to
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[0075] The design of the sequence of a Bcl-2 antisense
ol i gonucl eoti de can al so be determ ned by enpirica
wo eawitpgy7and assessnent of clinical effectivene€BUS2007/008038
regardl ess of its degree of sequence honol ogy to, or
hybri di zati on with, the Bcl-2 gene, Bcl-2 pre-nRNA
Bcl -2 nRNA, or Bcl-2 related nucl eoti de sequences. One
of ordinary skill in the art will appreciate that
Bcl -2 anti sense oligonucl eoti des having, for exanple,
those of Ih@PRefSREH BRBB AT, MY whidHERVRIthlesd @MeEnsBRE fekSshses in clinical
nucl eotides, or longer or shorter |engths, conpared
treatmentsp dtecd® withitithe peafeasfrtheliraehticki.nent s* but whi ch

nevert hel ess denonstrate responses in clinica
[0076) eat mBwrasntisense 0&1%9@\1#9@% rmiseb%Bbﬁe?eovoDNAwr derivatives thereof.

T parg RS ko S AR bR Bfmetrs
of the oh% 12111:3} &c&%ﬁ%&?&éﬁg}gﬂt e?@élog{ h%ﬁ' ﬂ?yetg];ér? glgcl}lg hlﬁ?e invention

contempRtedANatmE blikdMicleBriRRRYVaR esh frig ;srssemeﬁ that ﬁﬁpﬁ% Rellular
the invention contenpl ates anti sense oligonucleotid

uptake, edbariceatucleese teaistange ingpevd biedinghtathd taptad veqeake, Ldranﬁcrease
upt ake, enhance nucl ease resistance, inprove binding
cleavage op degradetigryed the &yaeireguense- The ﬁ@wgés«mlwmgheoudes may contain

e oA B R W
oligonucft%ﬂﬂm ChstAROSRNY ﬂ?ﬂ@@%ﬁ%‘f’neﬁ’g c&ﬁ&%{#go&m eo°f The

ant1 sénse ol i gonucleoti i nstead,” can be m xe
phosphodikétg@BlidspE&dtiabate'gh ek Mg ighoBshcdhte iR EIMads, %&cﬁfgsothers
phosphor ot hi oat e, and/ or net hyl phosphonat e
Such oligewesire utappossesamudificitions swhiduamprisegbuterre nvalimited $& 250'-alkyl
.modificatigns which conprise, but are not limted to,
or 2-O'"-hglogugay Wdl}ﬁcapoas» Grelehans rg%fbﬁﬁatm i(¢-2¢ Msthylphosphiorsene

phospho Rk W PRe R Bioanae b TYRB R Eieorah aulora sutfamate,
mtroxxde%acfdm&f Hfom@lder@ﬁh(/&%d }ﬁ‘;{\}hﬁ@ﬂ% Eic Aid g‘N(Ag vatlves) or

backbone, norpholino derivatives an pept

derivativecwilerehNAE bdss invidtics ®aye béun edifiea (E¥esimMeehE] ID%hPeptlde
base noi eti es have been nodified (Eghoim et ah, 1992,
Nucleic Aﬁelﬁs (RISANGY gonyclaetids AapiiayesOMigohn bl H@tmaacghw
With An Achiral Peptide Backbone, Arghya and Norden
Axghya and d¥prdens2(0Q. (Bengirlq Npeleicacy! (iIgy: itsimedical gnd diotgshmical

ot SR 1P TR PORTLRED B i,

antlsenseQJIi 28a0Meb1RREs cdfHrize ¥BA u§§te§ BRiHAGA ﬁu&feotﬁctbas and derivatives -
ol i gonucl eoti des and erlvatlves thereof (Goodchild,

thereof (G8&HChildINY0, j@brmgates of biignueleaticdas ﬁﬁd}ﬂﬁd‘}lfgoﬁdcleondes a
ol i gonucl eotides: a_review of their synthesis and
review ofjthgis synthesis angprapsriass, Bichenivg. 1¢Byn. 1{BB1E5787).

[0077] For in vivo therapeutic use, a phosphorothioate derivative of the Bcl-2

antisense oligonucleotide is preferable, at least partly because of greater resistance to
degradation. In one embodiment, the Bcl-2 antisense oligonucleotide is a hybrid oligomer
containing phosphorothioate bases. In another embodiment, the Bcl-2 antisense
oligonucleotide contains at least one phosphorothioate linkage. In another embodiment, the
Bcl-2 antisense oligonucleotide contains at least three phosphorothioate linkages. In yet

another embodiment, the Bcl-2 antisense oligonucleotide contains at least three consecutive
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[0077] For in vivo therapeutic use, a phosphorothioate
derivative of the Bcl-2 antisense oligonucleotide is
woe@TaeH e, at | east partly because of great ePCT/US2007/008038
resi stance to degradation. In one enbodi nent, the
Bcl -2 anti sense oligonucleotide is a hybrid oligoner
cont ai ni ng phosphor ot hi oat e bases. |In anot her
enbodi ment, the Bcl-2 antisense oligonucl eotide
contains at | east one phosphorothioate |inkage. In
phosphor8fHd 1€ finRdHRe Ah RN hnoth BeerRbbdif el thS BBSE antisense oligonucleotide is
ol i gonucl eoti de contains at |east three
comprisefl RasEhwoHpiusphdretHioatk digkagesl Mefladdsabopilepariegrblghmelsotide
the Bcl-2 antisense oligonucleotide contains at |east
derivativesare &newn de thetdry Sgaosph gt@m B Watl@8B Mikelgdeids Ras.y §:3209-21

(hosonof R SORE P ons. e obia b4 BB methyphosphonacy

S i 0al j.n . :
Morvan RFEESRS RUDL 90 88550 HUIE L O NRS] Moniggg .
1993, "E®al@ationI - difié olidsiRBleolibed confihfs MR@8oxy %ﬁ)s:’hg Q8rigehse
(phosphorot hi oate); Bl ake et al, 1985, Biochem stry
inhibitor24f geba 2xpigs<ionet, by Bl dShdma.rpa8e)45 1 M2/@h Oahethyl-rib@lG]eosides);
. Nucl. Acids Res. 14:5019-32 éalghadeox nucl eot i des);
Asseline ghyfi.d 98¢, Bioc. Natodcad: Sgin USah $ 1532943301 (pstifmeyKnorre et al.,

.0l.i gon i des cont gi nj eoxy, ga [ se

toss. 2y AETUEEEY: O5eSPHi 2080 ol e REP 1 Bfeie 6B
: o g 03} : Li

toroe R ok B of SOUTLOTEE T 01 s
methyl-NCactétim)toskiRyBeutotin @k o/ 188, FRBSIwereicl B43L8IFE,

VI assov et al, 1986, Nucl Acids Res. 14:4065-76 (N 2-
ethylenedifthinedeteadoptiaadid EERTMN)pindrrazlogeys); Bbbblosg eadl., 10886 Proc. Natl.

Nucl . Acids Res. A 166\-1 L(5- .
Acad. ScingAShA3: NN~ 2 (R ¥ e idon by O-ogphangnthioline) gand Glype alpAASS,

etters 17z A3 t hylenedi am ne tetraacet] '
roc. Naedselh S A5 Gt 1M FRETHTP Seh AL GRGEN (oRiEAS
tl Acad. Sci. USA
83:7147-51(5-gl ycyl am do-1, 10- o- phenant hrol i ne); and
[007€hu etTdle efitO$%e dd¥e@T B2t dntisdisrbligdfihclediRfs 18 DeUdBridistered per
(di et hyl enetri aam ne- pent aaceti c acid (DTPA)
dose ranggs fiopnahant §)1, to[apoRBT0 Fipkk gpéradisevmrefioaldy GfonBaloup 1 to about 50

anti sense ol | gonugl eotide to be adm ni stered per dose
me/ke/ peRsE P RPN SO SR SO AP NG P dasaged mos

preferabl ERLFASKH Yo' AER i 30therks) PR T OB o8 ot Pt baRE
oligonucld6de AL dMsihiskiréd 84¢ Hefen@BntaOUE nddleto? adhomibirafn. For

ng/ kg/ per dose. The dose of Bcl-2 antisense :
example, Ghirgy@noned @byhindtration b€ aRbH2rAmdisense dbhganudieotitlependéd tikehresult
] . the node of adm nistration. For exanple, intravenous
in a signifiganthi kighertfinl hody dgsebian 2 fyl body dese whiljpg dkome aigcgbimplant

. ..would |ikely result.. . . . . .
containing a pharmaceutxXal composition comprising Bcl-2 antisense oligonucleotide. In one

derivativ

embodiment, a Bcl-2 antisense oligonucleotide is administered subcutaneously at a dose of
about 1 to about 50 mg/kg/ per dose; more preferably at a dose of about 4 to about 30 mg/kg/
per dose, most preferably at a dose of about 5 to about 15 mg/kg/ per dose. In another
embodiment, a Bcl-2 antisense oligonucleotide is administered intravenously at a dose of
about 1 to about 50 mg/kg/ per dose; more preferably at a dose of about 4 to about 30 mg/kg/

per dose; most preferably at a dose of about 5 to about 15 mg/kg/ per dose. In yet another
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in a significantly higher full body dose than a ful
body dose resulting froma |ocal inplant containing a
w@banrmeieut i cal conposition conprising Bcl-2 apCT/E8208E008038
ol i gonucl eotide. In one enbodi nent, a Bcl-2 antisense
ol i gonucl eotide is adm ni stered subcutaneously at a
dose of about 1 to about 50 ng/ kg/ per dose; nore
preferably at a dose of about 4 to about 30 ng/kg/ per
dose, nost preferably at a dose of about 5 to about 15
embodimeBY, K HclRentidase olisfn@eithRyis aab@ddk Rt locAlyBt la-dbse of about 1 to
anti sense ol i gonucl eotide is adm ni stered
about 50 ik gl\pen dosd; prederablyco salosé ofi blowitt 41t0t2d)oab3ﬂjmg5&/ pgli dagk; more
per dose; nore preferably at a dose of about
preferably poadoB0ofrlPRYF tpeousds érlgﬂislsner;slpé$ dt will he awdantde gwegkilled in

the art th JoeAh af ot RI A 5Bt o i o B RERy Bfrelchreamplsgdocal
admmxstrétéo@%ﬁ%d%tsﬁéﬁ n@r% eﬁtadgrgﬁ&gn@rt @tp&léh xggct?&lo ot

per  dose, pre erably at a dose o out 24
1mp1amat&hp ¥hn g%dmgé Kby ﬁggl{jd&x@enﬁm{(ﬁls e cenabtiyendt of gsmﬁ;qaedifde but
about to about 15 ng/kg/ per dose. It will be
representaviebigintlytlowoduse skith degpbct to toed bady. That il ochlcases, local
adm ni strations can result in |lower total body doses.
administreiien ek a el anrlmp oligprusileatidgns spntrmplitristogaaiit e total body

nlstratlon i ntraocul ar injection,
dose of 2 ?“t'oﬁlp Qagﬂoé‘?ﬂ% %rPeﬁPB?ﬁJce | ocal | y hi gh
ncent . ut
[007?]; pr esrié r?? Mggln at (lhv e|“§/ %I I%‘\?vgi %‘gs e V\Ag?lhddrgg g ggklteﬁ%ggﬁlsg
oligonucleeG¥e, wHitis ranigBs frofluboas €6 to AHAlSoaniykpi sdridetd, asipivided during
Bcl -2 anti sense oligonucleotide is contenplated to
atreatmenesyglle. in a total body dose of about 0.1 to about 50
kg/ per dose. [0Q79] In another enbodi nent,

[008§Er ti (Mprgp]v?f H}egq{ eqt¥edese ¢ g partigylay Belvd éntlsense c?hgonucleotxde

| I f b b
may dep e%&l oﬁ;gz} (e }oergai #‘acgdd‘% énclurém&qgg ?}3366 ng?fug]?c?eﬁgﬁltg d%s%%%e{) 2 l1"Itstage of
disease, th¥ Silgondc%% MV 60 Ghe oﬁ&ﬁm%iéo@iﬁ%’% Ve 4P ﬁﬁtaﬁé b? cancer gells as

artlcu ar Bcl-2 antisensé ol |gonuc eoti d epen

well as tmrwagm hgQnal healti of the ihdioidud] ROwhda thy mﬁlseﬁse&ﬂfgbﬁﬁcleotlde is
the di sease state or stage of disease, the
to be adrrdnisgxncm Basavdedd’tke meRry faatyrs préssnbizi yonthe! wey iinfetfererwitie the
upt ake by cancer cells, as well as, the we

action or BiploHesk AHVRY oF REHRAMFGIsS O HEB BT dehnesof ¢ utbe Sl in the
art can aporPléclacggtF t%%telf%gtwes ax%ngu&eof%%l% E:t(lt?seggé oh%o%%%l gtl(? mtaﬂ vary for

ors present I n vivo

each mmm%a%d QR @ﬁdlﬁJ o Si8dsAéa Abhd fﬁbtté/acﬁfngé hB¥ehn %eq;ﬁlélbe%%@for a
ol i gonucl eoti de, one of ordinary skill in the art can

particulagppienc] ate that an effective anount of a Bcl-2
anti sense ol igonucleotide may vary for each individua

[00834hd cdn apether ﬁyb%rrtw&eféﬂ‘ﬁémeaenbmvm@rb darcBeing antisenss n

ohgonucleotldg obl?merson 1s acfmmls?ered Intermittently at a dose that will provide a mean
peak plasma concentration (Cpa,)of at least 6 pug/mL, more preferably at least about 8 ug/mL,
more preferably at least about 10 ug/mL, even more preferably at least about 15 ug/mL, more
preferably at least about 20 ug/mL. In another embodiment the mean peak plasma
concentration is at least about 40 pg/mL and more preferably at least about 50 ug/mL.
Surprising;ly, it has been found that when administered intermittently in accordance with the

present invention, higher and more effective peak plasma levels can be achieved without
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particul ar patient . [0081] In another enbodi nent of
the present invention, the Bcl-2 antisense
w@bkiogoearc eot i de oblinerson is adm ni stered  PCT/US2007/008038

intermttently at a dose that will provide a nmean peak

pl asma concentration (Crax)of at |east 6 ng/nL, nore

preferably at |east about 8 ng/nlL, nore preferably at

| east about 10 g/ nL, even nore preferably at | east

about 15 ng/nL, nore preferably at |east about 20
clinically@&itE cadtRoABRY. MEie xﬁgﬁpﬁ’éﬁ%ﬂﬁsrﬁi@o&%ﬁﬁaﬁ&ﬁ%oﬁi@ﬁé@temmed

concentration is at |east about 40 nyg/nlL ‘and nore

using plapinefcencemiptiahs freasdampbaudf 2 (cast4 phtierfsinpt stoubdby mebdured from
has been found that when admi nistered intermttently

15 minutpsyup bt Bawe aftgr initiatiea qfibe administration; ofig oblingfisgan tegagment in
f k pl | | hi d

order to dgTRE 1 PG SPBRTFERE BBk LA AP P sma

concenuﬂlo%%‘?ot‘sﬁ{h%%%r %@‘bg %e%&?rl%h by 1oq}eéﬁ%élgﬁsékelggﬂg)teﬂgrrﬁs R :

centrations om sanples’o
thereby IﬁéHﬁLﬁéAk BeasPRASOHC Bt dt1oRE) i d bR Ro MBpi P B%fEero Hﬁﬁhcate standard
after initiation of the adm nistration of a oblinersen
curves canrtegirodutediin contiel plbanalat the taveds ¢ obdeascsgpl @@, 0.5, 1, 2, 5, 10,
concentration in each of the sanple subjects. Plasnma

and 20 m@éﬁbemaﬁraﬁuftms stepdyBIcures SBd geazmwerrmm @ar@yeda\mtbn
phenot:o S IRNES A sRSHOE sih"é‘-“rﬁ%@%%apéc oS RaRF A o 0t
Fax colul%?{RWaﬁ@rtste‘\Kﬁq&]ﬁ)?? 6Ulq te %lfd? rblpﬁmglrsglg ?ECQ%H deﬁgyéffgieft of

asm eve mersen at O
LiCl, 2 n501/llﬁx Li@ON200 m}ﬁm Iﬁ’étaam ik raemesécﬂwl S trosdopeSat 354 nm.
patient sanples are extracted with
Oligonugidetidglextrattinrodanrbra pesframmpdl baladding 0.5 @il ofiplasiga &pRHE ml of 0.4%
separatjon is achieved on a_CenPak- Fax col umm

sodium dogiggyd sulfatoyni( gy NaGy; %%@Wﬁ%nao mé& nepH drfhjagd vortex-mixed

for 2 misl A cStidiflodly SHAHEE sfhers s BE bty F%oglgaa&qé?p%aradm—

fomer 4 EXSAROITL Al ARSI 6L BT B i

dlode-arrdy deeytor STihd HPEC MMWaterlQ}dﬁﬂaE@‘-E&,coﬁﬂnﬂM 481190 mm),
pH 7.4, and vortex-m xed for 2 mn. HPLC conditions:
buffer A T§20%iRc@ositsteélt mdh Li(EH): ahd butfekBris 20% qmtqnﬁnlcalo mM
radientformer 460 and a Kontron aut osanple

LiOH)/dMdiChoh i R ameaa»p min, with a

yedet ect or
flow rate@éf%g"ef{ﬁ‘fﬁgﬁ ]él&% 1c(r9rhtg eflsa.slpr%%s injec n?e:f;l éntozhri: gutgwlpler
Fraction(©&) &) 4rk icbRéckE Wivh d R4k ANG fpééftlf)ﬁrcoﬁeét& 2835 ml of Hionic
acetonitrile/10 MM Li (OH)2/2 MLid .A linéar gradient
Fluor scinsllannis 4ddedtd Ghe mﬁﬂé)s%xbmélf BrcoBnied dor 3ﬁnm See Jouinal af Clinical
flowrate of 0.5 mM/mn. Eighty mcroliters of sanple

Oncology.sVolnj8e 8ot (Vay)h 208 nput&2alia3eand the Journal of Pharmacology and
Experimental Therapeutics, Vol. 281, No. 1, 420-427, 1997 which are hereby incorporated

by reference.

[0082] Marcucci, et al., demonstrated that a steady state concentration (Css) was
achieved within 24 h when a daily continuous IV infusion of Bcl-2 antisense oligonucleotide
(Genasense®, G3139) at a dose of 4 mg/kg/d and 7 mg/kg/d were given to two cohorts of
patients for 10 days but plasma concentrations decreased mono-exponentially and becomes

undetectable within 4 hours. The plasma half life is about 60 minutes. (G. Marcucci, et al.
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Fractions (0.5 nl) are collected with a Packard 1122
fraction collector, and 5 m of Hi onic Fluor
wa@eiontzid7zreant is added to the sanples, which i SP€CDUS108T008038
for 5 mn. See Journal of dinical Oncol ogy, Vol 18,
No 9 (May), 2000: pp 1812-1823 and the Journal of
Phar macol ogy and Experinental Therapeutics, Vol. 281,
No. 1, 420-427, 1997 which are hereby incorporated by
reference. [0082] Marcucci, et al. , denonstrated that
(2003) B@oﬁtm@%sﬁh% WHER 18D s QRIivERE s %%nﬁﬁ&uﬁ\éﬁgc%ﬁé&hﬁl
when a daily continuous IV infusion of Bcl-
infusion ﬁfﬂtl usﬁyﬁ ehosteghnstateqlidnitelel e Mas ebsaied fr3BI9 )lﬁat thébeginning
dose of 4 ng/kg/d and 7 ng/kg/d were given to two
of infusiqyp Abe mean Plasma kadf-H1e for elioupiips wast 7.66 hsthge, Waters, et al. (2000)

J. Clin. Gyt R4 SpISaL e heieRaY R bl %r{qé‘&'ﬁ/daimlmaf
concentreléions 8!f § 8? qgﬁzjéh i)%g%ﬂhr% %?oa{égcﬁ‘é%ol\/%{:f‘ég{é eT' %;R/egﬁféca{'or&’%@%)were

similar atCh hAYQHS sQHRFELARREMS IVHnENiSof @k oliofi@iSotidetaid at day 21,
steady state plasm | evels was observed for 48 h after

i.e. the Cisheadsbiavied by 23 h.i(Sée)A. Q. Yddne en@a (1 990 6m. Oakfer| Rece5:3357-
for elimnation was 7.46 h. (See, Waters, et al.

3363). Thewlaoya balf-lify rangediont aborg 40gniputeg 2fpr therl .@ me/ke/ o about 60

St e e IR
admlmstélpgﬁ id ﬁrﬁnofrt%f)t i }E{?d hfly c%B Afll g in e t;ﬁﬁsrﬂgﬁqaﬂs}“ﬁcient

contlnuous usi on of t eot1 de an

for trans;ﬁli'tlﬁ’g?lﬁle%lbgohucﬁeotidbeln@ﬁle\@@ﬂ s8ab 't&U@fo&Bﬁv%‘}n 'i'nhlﬁﬁﬁg thé'Bcl-2
R Yuen, et al. (1999) din. Cancer Res. 5:

ant:-apopmijtmcffdne pl asma.hal f-1ife ranged from about 40
mnutes after the 1.0 ng/kg/d to about 60 mn after a

[0083]) o nér/hl@é’/'%h dersi Yy bem@@@vmmwom PYRItA RATed; fam

‘minutes (IR, BREE elzfﬁ%%ﬂ’{‘y"r‘m% A oS R PR & Pogle By of
reatmenSYHGHRHANY o 250 ARG Win SR SORIE! S6L 1R dof fray rou

soasto ective Inin

in circula@ff iplRRRAERSS 6 Bung tahﬁ§bns«£ BREuciddeidb g aﬁ@@ﬁmsﬁamyt}ﬁuch
achi eved by adm nistrations over a period, from

higher than A@iughnk.cMhoover, smpleadmizisratiohy oﬁpamsuladg high doses of a Bcl-2
conti nuous i nfusi on on _a Si ngl e da)( of treatnent or
antlsensedﬂltgpgpfgpqtyleﬁaﬁrqgg}t i a,]?rﬁlgcqq 1§611S€ wgqlgotlde Cinax in much less

than 12 h%?l{yc It llg%x{vqtallog?n at 1) %Qfg cﬁmgg? gfzt g?#veggﬂg e high dose may be
admmlsté}laﬂl Qﬂm&%‘nﬂ%ﬂt ARl ofbBul 3 ﬂf‘f’dcﬁl@tl b¥ia g)n Sf@%a@i’)eﬁt 46883 to

Moreover, single admnistra

about 9 dﬁ?d m&:mbﬁar pryfeatgh ad@lScﬂﬁ 5ab aboldcT daysant dnﬁﬁﬂ‘é&rred embodiment in
ol i gonucl eotide nmay result in a Bcl-2 antisense
a treatmept ¢3g:(}m@| singlstdase ofadigh eanchntration that is sufficient to achieve a Cpax

sufficient so as to reduce the amount of oligonucleotide necessary to treat a tumor is
administered. In a further embodiment, large doses of the oligonucleotide may be
administered by means of low doses given over long period on every other day.

[0084] Additionally, the dose of a Bcl-2 antisense oligonucleotide may vary
according to the particular Bcl-2 antisense oligonucleotide used.

[0085] Other factors to be considered in determining an effective dose of a Bcl-2

antisense oligonucleotide include whether the oligonucleotide will be administered in
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than 12 hours. It is envisioned that in one enbodi nent
of the invention, the high dose may be adm ni stered at
WO paoenpd7re ent interval s of about 2 to about 10PdEYS2007/008038

preferably at about 3 to about 9 days and nore

preferably at about 5 to about 7 days. In one

preferred enbodinent in a treatnent cycle a single

dose of a high concentration that is sufficient to

achieve a Crax sufficient so as to reduce the anount
combinat@®bn @ith @eHe¢heaiduties. TAGASE 8ids | theath@iwith h WIEN ddst of Bel-2

adm nistered. In a further enbodi nent, |arge doses of
antisensetdiigonh¢lgatidecdanqrodde mepheinatinnnthsetapy echebgin theaarsowdt df thve other

doses given over long period on every other day. )
therapeutiqisgaqucsd gpsultingain 3 redpgiionymstoxisity aF giegxampi t'“i%é’ﬁ%@ of a patient

with abo 1 4 SRS A PRE e S BPb B icn
intervals EQ{: hiMer iR r&Se ﬁ%ns%hgiﬁwﬁg ofa s.qgfe@{ 13 3h & &fi’&aﬁéx{tﬁg; In'stich cases,
d 0 e I'nclude

ose 0 E’;\ Bcl -2 antisense ol 1 gonucl eot
the high adetT@cl-2h@itigdrisg ONgEheAtdtiR dlinihishkRe@AddbidaBE@ith the present
i nconmbi nation with other therapeutics. In such cases,
invention is cembired with, fonexuingle dloser dbseBolf a2 ancwritserap®itic agent resulting
L ol i gonucl eoti de can provi de a conbi nati on therapy
n improygddreatmentif appbignk ingteet peereRther t her apeutic is reduced
sulting in,a.reducti in toxicity. Fo ampl e,
(0035 oy fBioHe sPogaipieban [ibese eiioporetioqs Bah3 aptiagse
oligonuclEBli446956:Qf G81 I {obAinftildnS RN1F K Rk WP DY A6 '/ﬂﬁis@ﬁse and
intermtient Intervals can further 'increase’the
Nucleic AvedSiriiy Debvilophert 121DIB21 3), o/hictnie @bmipTah @t@tyito €Be fitshsix codons
such cases, the high dose of Bcl-2 antisense
of the BebR ingRNdcansbhybaidized i Hiestespesti ve targetRINddrases, i adminkstered at
. .. present invention is conbined wth, for exanple, |ower
mtermltt%é

Lyervals of abgpicete dhout ABLaYs-c agent r~e3u| Li ng i‘n
i . of ti t. i { .
oosy B3RS P R AP s Mo BRE s Mo o
abou a i Rl . e . i istered a
ot 10 g, 1 SRR et i 5038y

intermittexit thtehvalsAfiaBoly 2t ddowe ll 0 dapit aldost ¥8aBda)1, tovdboahs0 S
conplenentary to the first six codons of the Bcl-2
mg/kg/adnrstration; ipereipgéizeably at 2 deserafspetutt4 tosaboat 3@ mgAadministration,
ered at intermttent intervals of

AN
and most GGl §igt S5 G SO oo b PSS ERon. In another

oS30 EAkp 1 PREhAFASER L Syt ML GRS el gethous 3 o
about 9 daPE Th bCarRRE AR aime:RPOBITBES&Dis RAnAHitert SAAARAIAE at
intermttent intervals of about 2 to about 10 days at

intermittemt duswvatsfofaboutt4 t dbouaBalays. 30 apyéfeged dmbodishem] okdimersen is

.. nore preferably at a dose of about 4 to about 30
administeygd pigyaithiAeseias irtepmigant intervals of about 3 to about 5 days. In a most

preferred embodiment, oblimersen is administered at a dose of about 5 to about 30
mg/kg/dose at intermittent intervals of about 3 to about 14 days. The invention contemplates
other preferred treatment regimens depending on the particular Bcl-2 antisense
oligonucleotide to be used, or depending on the particular mode of administration, or
depending on whether the Bcl-2 antisense oligonucleotide is administered as part of a
combination therapy, e.g., in combination with a cancer therapeutic agent. The intermittent

dose can be administered in one or more treatments.
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and nost preferably at a dose of about 5 to about 15
ng/ kg/ adm ni strati on. In another enbodi nent,
wobdorned7’sen i s admi ni stered at said dose at PCT/US2007/008038
intermttent intervals of about 3 to about 9 days. In
yet anot her enbodi nent, oblinersen is adm nistered at
said dose at intermttent intervals of about 4 to
about 7 days. In a preferred enbodi ment, oblinersen is
adm ni stered at said dose at intermttent intervals of
about psind ARPYErIlMECydiés @ nmost preferred
enbodi nent, oblinersen is adm nistered at a dose of
[0088pout T!Eetp@es&hﬂhber&()m@tﬂhg# ploslea tnativddsranidtdoatpositions for a
intervals of about 3 to about 14 days. The invention
dosing and@ﬂhmmgtcefglecfph admisigedng ayokganer r%prpragadmirméstration of a pre-

treatmentde chg%lgn QyE I’J&bgz{tgasr&téc{lgéj@rrlg gli(l: loh éﬁgx% :“?fg n%ﬁg Pﬁ:é-z antisense
ohgonucl%?{({eh ?ltrt%%tn(%g ?f gzinc HMJ t?'éa'i%# ;%;a%é’nts Y g&g%gérﬂ% aoﬁlaily dose of,

I sense gonuc
for exampEthe B0l Bfiséfe %Ebmﬂﬁe(ﬁldé%ph padib®br ﬁﬂlﬁﬁ ARNiay£odabout 21
in conbination with a cancer therapeutic agent. The
days followdddyynadrhimidtration @ f aabnventiadal thesipersech asradivgeharapyror e
treatments. Dosi ng and Scheduling Cycles [0088] The
chemothegmyswiih ajrpstasripd of ﬁbmttﬁeqlaYplmsvp@bﬁwdér o5a3- damycle Although

e B 4R SRR R AL e Bhger s
mtlsense%8§8+ﬁ(§%tl.&%s Was%‘b Cﬁggggbea}-ﬂl ai’tttldgio ng% tPéhted

I goner |ncIu antis nse |gonuc eot | de
according t0/thé pﬁa&mmerﬁfonQﬁeéﬁingwyﬁ-&émteﬁdomtmﬁBéﬁ,r@uem treated
adm nistering a daily dose of, for exanple, the BC%
with interamttegténgle doses pb Bet-2ewotiseise fohgomlqutld@si of about 14
days or about 2 1 days fallowed by adm nistration of a

10082, nvefﬁl%ﬁmon? FEYORAIME Of ﬂ&’smVﬁ‘%ﬂ%’t’ Hdp spitemplated that a cycle

consists of AL 4o Yhe phyRad ien BRie REori oS PG Fifece.
administr?tfi%gh%? g{(@ff%tﬂ%ﬁ{]wg&%%@%lggmef férci(}g@& ﬂt%ggl?tw{th aout 2 to

antisen |gonuc eot |
about 10 @BSRIEO8s WA eBstifpGRrida T R tX fRIP Werké miayTBNSW MRES. a second
treated according to the present invention, receiving
cycle is admprigtetaddatthepaticot. Atatalyoflrekde eixbmictay or neat ethyhe given to a
i intermttent high doses of Bcl-2 antisense
patient. oligonucleotides [0089] Thus, in one enbodi nent of

nt|on
00o§l ;S o et R st Ind 4 e e
principlesoéf 188 ﬁmhnay hSref aﬁ%gé@c@fﬂe%a@ém Bhéh&ﬁéd ¥nBhri%ind it is
pre-treatnent wherein the oligonmer is dosed
intended that erchi thodifichtyonsi ard tcalboichided ovithin the stOp¢elagthiepreseritingention.

A resting period of one to_ four weeks may follow
[009kkf or Albreferenens mentioned herein are incorporated in their entirety.

EXAMPLES
[0092] Oligonucleotides used in the experiments described below were all
phosphorothioate oligonucleotides targeting bcl-2. The oligonucleotides used were HPL.C

purified and dissolved in sterile saline before use:

G3139 5’ - TCTCCCAGCGTGCGCCAT-3’ anti-bci-2 (bases +1 to +18)
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cycle is admnistered to the patient. Atotal of one
to six cycles or nore may be given to a patient.

WO 0@90237¢F course, it is to be understood and PXpEs10eT008038
that variations in the principles of the invention
herei n di scl osed can be nmade by one skilled in the art
and it is intended that such nodifications are to be
i ncluded within the scope of the present invention.

FANCGIaP g SBOTRrC Tee PRRSAT Bt sisp
A i gonucl eotides used in the exgeri me(ﬂt S descrtbed
BEPBY WEACGHTTIRSERGCITHY Bt SORTgRRlaR DeFbs

targeting bcl-2. The ol igonucl eotides used were HPLC
PEiAhER ' 1igfpP ARG Dok Ehl-fatithed fpdificRiofiddo83130 in

ograft Wb HeAMIEhA& treated Gltermiténily’ h-dbse oligonucleotide.
e or escent "G3139 (3622 5' - TACCGCGT%GACCCTCT- 3

reverse polarity control Exanple 1 : Hi gher uptake of
[009B] uor g8 vemt tuhraireralt!:AG-gdirld xenogtadt tUGBA8 Yerpiestablished by

.. . xenograft tunor-hearing mce treated intermttentl .
injecting Jj KO e 0 guL/Tly YRR IIRIEe {558 of mAle Bives B mice.

del . PC-3-Bcl -2 . . ' . .
e o i 5d 5 PP TRl BT MRS 5w
ﬂuoresceiirna@e BErp Eﬁtignsg%gg%%cm_ﬁ (PANEGY189) atW @ikl MY/REAIRY for 7

unor size was , animals were random zed and

days (low desd) adt atiaaldse ofil § imgd/kg (i gls deded givenBotenittently Dantgs 1, 4 and 7,
ol i gonucl eotide (FAM G3139) at a dose of 5 ng/kg daily

ie. ata%dﬂyimmée(ﬂv@méﬁ?yeg),(FlﬁPrea]tA)a dose of 15 mg/ kg (high

00532 e e ueteetiden 0162y beelistie Dagssy bisgai 2
animals WOCAAE AL HOY SREEDANR AnPSheiths rorf DAUEEE A pOftior & each

resected §540€ WRANERES (JREhHREANE VETEMIRSIGHbBFhtortes) BF tH)Placeh in
each resected tissue was either (a) enbedded in OCT

cryotube§ bhd smptibzrmalliqnidy) for cfywseqcadnegi(8- 0 gV dhickess)ambunted on
' snap-frozen (liquid N2) for cryosectioning (8-10 nM

Superfrogtpluk sledes) (Fishagh Fdepressemiatansidy Wap repordgd grang a
'ér{;i sher) .. Fl%ﬁr egcence i nt i% éfas recorded using a
stereomiCiOsGORGH-EISE<T 878 PR} ?gfer%g;ﬁ% “®not canera
. OOREE S G il bl BUb Palbtsiiidl G3139 b

[Oogﬁjggher upteg'ﬁe i811‘f uor escei nat %élle(ﬁggg by © d
the tumor cells of mice treated intermittently at days 1, 4 and 7 with 15 mg/kg
oligonucleotide (high dose, middle panel) compared to mice treated daily with 5 mg/kg
oligonucleotide (low dose, left panel) on day 8. On day 12, uptake of fluoresceinated G3139
was observed to be even higher in mice treated intermittently with 15mg/kg G3139 (right

panel).
Example 2: Pre-pre-treatment with X-ray irradiation enhanced uptake

of fluorescent-labeled oligonucleotide, G3139 in xenograft tumor-bearing mice treated

intermittently with high dose oligonucleotide.
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the tunor cells of mce treated intermttently at days
1, 4 and 7 with 15 ng/kg oligonucl eotide (high dose,
wor@diizs7panel ) conpared to mce treated daily BET/OSH07/008038
ng/ kg ol i gonucl eoti de (|l ow dose, |eft panel) on day 8.
On day 12, uptake offluorescei nated G3139 was observed
to be even higher in mce treated intermttently wth
15ng/ kg G3139 (right panel). Exanple 2 :
Pre-pre-treatnent with X-ray irradi ati on enhanced
[0098Pt akeay Ofvof el arsRntpd-8sd 180k QoSN R Weteest&B1LREd in the
in xenograft tunor-bearing mce treated intermttently
flanks of\hdlé athiyatic dodemide apoduscrilsalt indixah(0® 6 pbdve. When therayerage tumor
nodel ; PC-3-Bcl -2 xenograft tunors were established in
size was 6 anrn], apitaale verarandarigad andrnige were sither paeSiericlenth 5 Gy X-ray

prior o s Bl 8 A G A0 AU LB P IEE s CBRY Ry ke, daily
e 7 oy REEHLARIOL s Sl 85 ROTHEERERIPT SN FLAOD
with X-rd{Dérkehe lﬁjsiidb%’ aftef compRYifig Bmisttatidn BT GNSO. Wigdke 1Y kg
on given intermttently on days 1, 4 and 7, or treated

[009@] t h YTprake ofylidresdetrgiredI&y ] 29 bgorwoieptide.i @ day 11, animals were

__ admnistration of G3139. (Figure 2A). [0097] Uptake
sacrificeypnd SRbcEEBEHRANSPrEBIRYEIS| TPisSindc Tho rasgeied Opsugayverq processed as
in Fxamilg 1 iR By Ve FH Mo eeden THPRU ol et bt BeBede
stereomidBsdop@/{BkiSs, 40y 6ig gé(gggnﬁggcncgmgdgg%gg' uor escence

intensity Was’reco reoni croscope
[00987ei S Figdke P élbwiiiht sraRiatméiiwiggs ) X-h) QDB Helgfining of a
2B shows that pre-treatnent with 5 Gy X-ray at the
cycle prigpetgiadmiinigtratiomoty oigék G339 resulidme higher apiaba of flubresceinated

rrg_‘kg G3139 result in a_hi qhe_r upt ake
G3139 by ftyq thptos el thab sgcesgeaigd girstionith » mgdke S8l B2 folipwredhy &-ray at

reated first wwth 5 ng/ kg G3139 foll owed by X-ray at
theendo%lg”@ﬁ "of the cycle. [0099] Figure 3 shows that
[009‘9?’t ak g e 3f olWdGhat IARAT SRS NnERGsdH $he'BleSnice were pre-

pretreated wth 5 Gy "X-ray at the beginning of a cycle
treated WARENG ¥ X -/ 4 ghéBdgfnitvelof aagoleWisdner Ltk gide GBI 3T Wetd fMtinistered

intervals. Exanple 3 : Pre-pre-treatnent with X-ray
at intermjtfenpthitervalsn pr ol onged retenti on of fluorescent-| abel ed

ol i gonucl eoti de; G3139 in xenograft tunor-bearing mce

treated a single dose of G3139.

ns
d as

Example 3: Pre-pre-treatment with X-ray irradiation prolonged retention of
fluorescent-labeled oligonucleotide; G3139 in xenograft tumor-bearing mice treated a

single dose of G3139.

[00100] In vivo tumor model: PC-3-Bcl-2 xenograft tumors were established in the
flanks of male athymic nude mice as described in Example 1 above. When the average tumor
size was 65 mm®, animals were randomized and the ri ght flank of the xenograft tumor
bearing mice were pre-treated with 5 Gy X-ray prior to administration of fluoresceinated
G3139 oligonucleotide intravenously at a low dose of 6 mg/kg, daily for 5 days (top left
panel); at a high dose of 10 mg/kg on given intennitténtly on days 1, 3, and 5 (top middle

panel); a single dose of 30 mg/kg on the same day of X-ray pre-treatment (top right panel);
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[00100] In vivo tunor nodel: PC 3-Bcl-2 xenograft

tunors were established in the flanks of male athymc
woeee/12d47¢e as descri bed in Exanple 1 above. WhRGT/UR®07/008038

average tunor size was 65 mmB, animals were randoni zed

and the right flank of the xenograft tunor bearing

mce were pre-treated with 5 Gy X-ray prior to

adm ni stration of fluorescei nated G3139 ol i gonucl eoti de

intravenously at a | ow dose of 6 ng/kg, daily for 5

and non-tiegted (dfoflardiebdaring ehgrafittumoh (ghtoflo s pandls)l Bacty hlogsoreceived a
given intermttently on days 1, 3, and 5 (top mddle
total dosgefiv) mg/@féwrgmnﬁﬁéé?’%f 30 ng/ kg on the sarre day of

corofy A SR el R B e
sacrifi cecf%ﬁgcﬂgxye%% : %?%ﬁg V%ﬁ%[%tffaétfjg cou?tﬁstaquA< With DAPIL as an

[FUor escen uor éscei nat ed

internal s@ﬂﬁ% cBhir8rRY aL&ehd d8inidd T@@Xe&cte@'ﬂs@f?ésswéﬁ’é IpPocessed as in

sacrificed, subcutaneous and organs were resected, and
Example daisstebet stiove dndifubrddbéicedntensity wheresarded uding 19

control for nucleus staining. The resected tissues
stereomqu/ewpp ((éeies SO and spat capsrm(@Imagirg)cThesignalivteasinwas recorded

fl uorescence .intensit was . reg
in three agoag A ot e s pad poardcvrane SRTLCRE iR Research) and
averagedQng@s?@g%gr)ego%Wm?é nak. i nt ensity was recorded in three

sanp € and quantified using MCID Elite

[0010£] MBYiFgurBsSRWEhatpeltRUBHAH St R-til 8h dal NeroNeRed b9G single
intensities. [00102] Figure 6 shows that pre-treatnent

30 mg/kgnddsk oXG&i)39cimpdmght pahel) Idawadstmtechncﬁldm@l' entBficed)apigkelofthe
of G3139 (top ht panel) denonstrated not only
ohgonucléﬁh%b'@cpea%ftak@ %#axsr?é’feé |aﬂ@@ﬁafé4tmqfd>@ﬂbmdlq5w@t@%3@

Uptake of g3 a0 BB bR led T A B el o o

3135 G3p SNRN S LA 0800 oA T 306Ch e

panel). TR&EK&nb Qfsitle dRAkEng bPRAN &S eI &G the 1410 SRk kit RAd vlb%&lne
staining of tunor cells fromthe left flank that had

sensitizedotthPeeay.sensi ti zed with X-ray. [001 03] Figure 5
shows t he %uantitation of FAM3 139 in the tunprs from

[00108he t Hilgeregrsbaps tor qeantitation of fdMg? ishindhe iumernsfrom the three

oo o R, i B ST R S L B
with x-raézf:"l%i%@%g ng P rﬁ};&&;ﬁ CAEA wg | o@%@%ﬁ&% AA8Eeed with
int‘ermittdﬂ't dosds'aFaadg/Wel(Bvatiother @@ﬁ,et’oﬁxfl o3 @B4dsY of ﬂﬁceﬁr&ﬂé(d with daily

dose of 6 mg/kg for 5 day.

Example 4: Intermittent dosing of Bcl-2 antisense increase antineoplastic activity as a
single agent.

[00104] In vivo tumor model: NSCLC xenograft tumors were established in the flank
of male athymic nude mice by injecting subcutaneousty 5 to 9 x 10° A549 tumor cells. When
the average tumor size was 65 mm>, animals were randomized and mice were either injected
intraperitoneally (IP) with G3139 at the following doses of 2.5, 5, 7.5 mg/kg daily for 4

weeks (28 days), 10 mg/kg daily for 4 weeks (28 days), every other days for 4 weeks (total 14
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Exanple 4 : Intermttent dosing of Bcl-2 antisense
i ncrease antineoplastic activity as a single agent.
wQ 0@1043779 n vi vo tunor nodel NSCLC xenograft tRODUS2007/008038
were established in the flank of male athym c nude
m ce by injecting subcutaneously 5 to 9 x 106 A549
tunor cells. When the average tunor size was 65 M8,
ani mal s were randoni zed and mce were either injected
intraperitoneally (IP) with G3139 at the follow ng
doses of 2.5, 5, 7.5 ng/kg daily for 4 weeks (28
days), exsay Syo-davs fog HRupokaltpipl 10 Aaye)smadieyerybrasedpy forerwesks (total 7
ot her days for 4 weeks (total 14days), every two-days
days). Twgptymgikgrajections gyeryethesdays fog ﬂd"’%‘i‘é Kiptad At daysdanese plse

e
. ' . 0 40 , ' inj .
oo G 79 PP RO, 805 IR e don

e e O S AR, il e
shows tHa® hfcl{h?fo?sdinklﬁﬁ@ Sed WAt f%%ﬁg%f d1%b @%%%itﬁn%r r%a%:, grew slower

l'ength] /2. Figure 7 shows t t he tunor

than midefifijRbRd deily; vithOl 0mbAg (kal @80 3%/RY)L THMOL 18 mide njSdtEdMvith
slower than mce injected daily with 10 ng/ kg (total

higher d888 bugidtepminffemmiynsith B 8 days impealsadbovrew stvivgh eliandaive $reated
but intermnttently with 2 - 3 days intervals also

with daibyr doseshtdomer désem mice treated with daily doses at
| oner doses. [001 05] Survival of xenograft tunor

[001@ar i nGurvivad ofhsen grs etring misegeasangnitored for 75 days post

i mpl antation.. Per_cent survival of the mce jnjected

implantafjony, Pergenp sraviyakeldhe myissymssied qifhe wanpus desss psmgsghedules

depi td%%pmn.i Figu&g 8. claim 1. A nethod for treating a

epicte ﬁﬁﬁ“ﬁgPpgh? Wt °a neopl astic disease or an
aut oi mune di sease in need of treatnment thereof,
conprising adm nistering at |east one treatnent cycle
to the patient wherein said treatnent cycle conprises:
i. an effective anmount of a pretreatnent, wherein the
pretreatnment is selected fromthe group consisting of
one of nore of radiotherapy, acoustic therapy, thermal
t herapy, and anti-neoplastic therapy; and ii. an
ef fective dose of an oligomer providing a nean peak
pl asma concentration of oligoner fromabout 6 ng/niL to
about 50 ng/niL. 2. The nethod of claim, wherein the
oligoner is selected fromthe group
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consi sting of oblinmersen, (4460, and NX-3001. 3. The
nmet hod of claim 1, wherein the nean peak pl asna
wa@oencaedrati on is at | east about 40 ng/nl. 4. AEEEUS2007/008038
nmet hod of claim 1, wherein the nean peak pl asma
concentration is at |east about 20 ng/nL. 5. The
nmet hod of claim 1, wherein the nean peak pl asna
concentration is at least 15 ng/nlL. 6. The net hod of
claim1, wherein the anti-neoplastic therapy is
selected fromthe group consisting of one or nore of
Vprgar macol ogi ¢ therapy, and biol ogical therapy. 7. The
thtd: of claim 1 wherein the oligonmer is adninistered
at a frequency selected fromevery second day, every
1t hi r dA daghodofor eresting 4 humirhpaiieyt wih aHeoplagiddiceasé ocdai m
1, whereipn in the qtlrfatment ggcl , the pretreatnent is
aPOdmBIIRE SIfHCAT 8t BralgeRiacgey; cprereige agministering at
- Lhe
b L B G e b s A
pretreatment conprises radi ot herapy and a single dose
of aboit 3 effgckiye amomitefalprefnatmentdwhencst the prktreatnidng is
sanme day. 19. tyf t hod of Clsﬁi m i vvhgrei n f nd.t Hle
treatment EYETE THE "Bt EPPREVHENTE OO MPF PLESTe ot radiotherapy,
adm ni st r addoRstiotherapyl théfei GRYapIN endlati-REPIREL Bkrapy; and
adm nistration of a initial dose of about 4 ng/kg to
about 30 ng/kg of the o]igoner, and, admi nistratiaqn of
at | eddt offeclashyedesat! 20058oBFr PIR¥IdNS yBIFRR Pekerlaima
the first SEFHR j Al r
one to abocu%tmfi ve ggigﬁgﬁtfﬁ?ﬂgb ?l!}}tl\%: '?%ﬁq‘d%sag%?g}pﬂélﬁ% )

met hod of claim 10, wherein the subsequent doses of
% he olhegoatbedob aleimbevhenan theolinphieay is seleshasifror Ghagrokp

f .0li . adm nj ed ther day. 12. The
c%%flgtcl)ljbgg%;@ogingﬁrgr%nl Fﬁag\%eaflg ?ﬁ%%%&s ubsequent doses of
t he ol i goner
3. The method of claim 1, wherein the mean peak plasma concentration is at

least about 40 pg/mL.

4, The method of claim 1, wherein the mean peak plasma concentration is at
least about 20 pg/mL.

5. The method of claim 1, wherein the mean peak plasma concentration is at
least 15 pg/mL.

6. The method of claim 1, wherein the anti-neoplastic therapy is selected
from the group consisting of one or more of pharmacologic therapy, and

biological therapy.

7. The method of claim 1, wherein the oligomer is administered at a

frequency selected from every second day, every third day, or every fourth day.

8. The method of claim 1, wherein in the treatment cycle, the pretreatment is
radiotherapy administered one day preceding administration of a single dose of

the oligomer.
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conprise 6 ng/ kg/ dose adm nistered daily for five
days. 13. The nethod of claim 10, wherein the
waewsaeprent doses of the oligoner are about 15P@myURZY07/008038
per dose. 14. The nethod of claim 13, wherein the
subsequent dose of the oligoner is about two days
after the initial dose. 15. The nethod of clai m 10,
wherein the oligoner is oblinersen. 16. A
phar maceuti cal conposition for treating a hunman
opat i @ne méthdd af flaip Basheeindinstha sreatnera o yele] thi pretreatment

di sease IS pre-treated w r adi.ot her a in.a
oPBATReR Oty A 1 dr Rk bhd B AP FeRe St DieShst ng
ad@Hidifble8 dndthe 88iHE @hptering to the patient in each

cycle of treatnent an effective dose of an oblinersen

rovidi n me eak plasma concentrati on of oligoner
18 omi: cpgqtggd ﬁgsrz]lﬁ.ﬁm ? Owﬁstgm ellit&fi:;pﬁe_ent cycle the pretreatment

comprises administration of radiotherapy one day preceding administration of a

initial dose of about 4 mg/kg to about 30 mg/kg of the oligomer, and
administration of at least one subsequent dose of the oligomer wherein the first
subsequent dose is administered from about one to about five days after the initial

dose.

11.  The method of claim 10, wherein the subsequent doses of the oligomer
comprise about 6 mg/kg to about 10 mg/kg of oligomer administered every other
day. '

12. The method of claim 11, wherein the subsequent doses of the oligomer

comprise 6 mg/kg/dose administered daily for five days.

13. The method of claim 10, wherein the subsequent doses of the oligomer are

about 15 mg/kg per dose.

14. The method of claim 13, wherein the subsequent dose of the oligomer is

about two days after the initial dose.
15. The method of claim 10, wherein the oligomer is oblimersen.

16. A pharmaceutical composition for treating a human patient with a
neoplastic disease or an autoimmune disease who is pre-treated with radiotherapy
in a treatment cycle, said pharmaceutical composition being suitable for
administering to the patient in each cycle of treatment an effective dose of an
oblimersen providing a mean peak plasma concentration of oligomer from about 6
pg/mL to about 50 ug/mL.
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