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TREATMENT OF BCL2 BINDING COMPONENT 3 (BBC3) RELATED DISEASES BY INHIBITION OF
NATURAL ANTISENSE TRANSCRIPT TO BB(C3

FELD OF THE INVENTION

2, 2010, which s mcorporated herein by reforence in its eatirety.
{0002} Embodiments of the invention comprise oligonuclentides modulating expression andior function of BBC3 and
assoctated molecules,

BACKGROUND
{00031 DNA-RNA and RNA-RNA hybridizatton are important to many aspects of nuclere acid function including
DINA replication, transcription, and translapon. Hybridization is also contral to a variety of technologies that either
detect a particular nucleic acid or alter its expression. Antisense nucleotides, for example, disrupt gene expression by
hybridizing 1o target RNA| thereby interfoning with RNA splicing, anscription, translation, and replication. Antisense
DNA has the added featore that DNA-RNA fybnids serve as a sobstrate for digestion by nbonuclease H, an activity
that is present i mwost cell fypes. Antisense molecules can be delivered imto cells, as s the case for
oligodeoxynucieonides {ODNs), or they can be expressed from endogenous genes as RNA molecules. The FDA
recontly approved an antisense drog, VITRAVENE™ (for greatment of oviomegalovinus retingtis), reflecting that
antisense has therapeutic utility.

SUMMARY

{00041 This Summary is provided to present a sununary of the nvention to briefly mdicate the natare and substance of
the nvention. it s subnmitted withy the understanding that it will not be used to mterpret or ot the scope or meaning of
the claims.
{00051 In one embodiment, the iwvention provides nmethods for imhibiting the action of o natural antisense franscript by
using antisense oligonucleotide(s) targeted to any region of the natural antisense transcript resulting in up~regulation of
the corresponding sense gene. i is also contemplated herein that inlubition of the natwal aotisense transcript can be
achieved by siRNA, rnibozymes and small molecules, which ae constdered to be within the scope of the present
mvention.
[0006] One embodiment provides a methed of modulating fimetion and/or expression of @ BBC3 polynucieotide in
patient cels or tissues b vive or i vitro comprising contacting said cells or tissues with an antisonse obgonucleotde S
to 30 nucleotides i length wherein said oligonucleotide has at feast 50% sequence wentity to @ reverse complement of
a polyruciectide comprnising § to 30 consecutive nucleotides within nuckeotides 1 1o 689 of SEQ 1D NO: 2 thereby

modulating function andfor expression of the BBC3 polynucicotide in pationt cells or tissues in vivo or in viiro.
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(00071 In an embodiment, an oligonucleotide tavgets a nataral antisense sequence of BBC3 polymuclestides, for
example, nucleotides sct forth in SEQ IDNOS: 2, and any variants, allcles, homologs, mutants, dervivatives, fragmonts
and complementary sequences thereto, Examples of antisense oligonuckeotides are set forth as SEQ ID NOS: Jto K.
{0008]  Asother embediment provides g method of medulating function andfor expression of g BBC3 polyoncleonds
in patient cells or tissues i vivo or in vitre conmprising contacting said cells or tissues with av antisense oligonucleonde
S 1o 30 nucleotides in length wherein said obigonucleotide has at least 30%% sequence wdentity 1o a veverse complement
of the an antisense of the BBC3 polypucieotide; thereby modulating fimction and/or exprossion of the BBC3
polynuclentide in patient cells or tissues in vive or in vifro.
00097 Another embodiment provides a method of modulating function and/or expression of a BBU3 polynucleotide
in patient cells or Hssues 1 vivo of I vitro compnsing comacung smd cells or tissues with an antisense oligomcleotide
5 to 3¢ nuckeotides in fength wherein said ohigonucleotide has at least 3% sequence identity to an antisense
oligonucientide o a BBC3 astisense polynucleotude; thereby modulating function andfor expression of the BB
polynucicotide in pationt cells or tissues in vive or in vitro.
{10161 In an cmbodiment, 2 compostion comprises one or more antisense oligonuckeotides which bind 1o sense
andfor antisense BBCS polynucieotides.
{0011 by an ombodiment, the oligonucieotides comprise one or more modified or substifuted nucieotides.
{012} Inan embodiment, the oligonucleotides comprise one or more modified bonds.
[00131 In vet another embodiment, the modified nucleotides comprise modified bases comprising phosphorothioate,
methviphosphonate, peptide nuckeie acids, 27-O-methyl, flaoro- or cacbon, methyiene or other focked nuclae acd
{LNA) molecules. Proferably, the maodified nucleotides are locked nuelete acid moleoules, mehuding o-L-LNA.
{014} In an ombodiment, the oligonucieotides are administered to a patient subcutancously, mirsmuscularly,
intsrvenousty or infrapentoneally.
[015] In an embodiment, the oligonucieotides are admimstered in a pharmaceutical componiion. A treatment
regimen comprises adminustering the anfisense compounds at least once to patient; however, this treatment can be
niodified to inclade multiple doses over a periad of time. The treatment can be combined with one or move other types
of therapies.
{00161 In an embodiment, the ohigonacieotides are encapsulated in a Hposome or attached to 8 carrier molecule {eg
cholesterol, TAT peptide),
{0017} Other aspects are described s

BRIEF DESCRIPTION OF THE DRAWINGS
[(018] Figwe 1 shows upregulation of PUIMA mBNA by dosmg MCE7 cells with antisense oligonacleotides
targeting PUMA-specific natural antisense transcript. MCEF? breast Adenocarcinema cell Hoe was dosed with different

antisense oligonucieotides targeting the PUMA-speaific natural antisense transenipt (CUR-167S, CUR-1676, CUR-
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1677, CUR-16TR and CUR-1679) at 20 oM. After 45h of dosing, the PLUIMA mRNA was quantfied by reverse
transcription (RT) real-time polymerase cham reaction (PUR). The relative expression change due to oligonucleotide
treatment of the PUMA mRNA was caloulated based on 18S-normalized different values bebween dosed cells (CUR
eligonucicotide added to cells) and mock (no eligonucicotide added to cells). Bars denoted as CUR-1675, CUR-1676
CUR~1677, CLUR-1678 and CLIR~1879 comrespond to samples treated with SEQ 1D NOS: 3 to 7 respectively.
{018] Figure 2 shows nerease in apoptosis levels i primary human fbroblasts after treatment with antisense
oligonuckeotides targeting PUMA-gpecific natural antisense wanscript as deternmyned by TUNEL assay. CUR-1675% -
ohigonucleotide targeted agamst PUMA natural antisense previously shown to upregulate PUMA mRNA; CUR-IA05 —
mactive oligonucleotide of similar chenmstry. . Bars denoted as CUR-1675 and CUR-1503comrespond to samples
treated with SEQ IDNOS: 3 and 8 respectively, ¥ indicates P<.011
[002GF FIGURE 3 shows reduced proliferation ability m proimary haman filwoblasts treated with antisense
oligonuclentide targeting PUMA-spectfic natural antisease fransceipt as defermined by clonogenic assay. CUR-1673 -
oligonucleotide targeted against PUMA natural antisense previously shown o upregulate PUMA mRNA; CUR-1505 -
nactive oligomweleotide of similar chenmstry, Bars denoted as CUR-I6TS and CLUR-1509 correspond to samples
wreated with SEQ 1D NOS: 3 and 8 respectively, * indicates PG5,
U021} Sequence Listing Description- SEQ 1D NO: 1: Homo sapiens BCL2 binding component 3 {(BBCU3). wanscript
variant 3, mRNA (NCBI Accession Noo NM 001127242), SEQ ID NO: 2: Natwal BBC3 antisense sequence
(CA3063063; SEQ 1D NOs: 3 10 #: Antisense ohigonucleotides. * indicates phosphothioate bond.

DETAILED DESCRIPTION
{00221 Several aspects of the invention are doscribed below with reference to example applications for lustration. It
should be understood that numerous specifie detatls, relationships, and methods are set forth to provide a full
understanding of the vention. One having ordinary skill in the relevant art, however, will readily recogmize that the
invention can be practiced without one or more of the speaific detarls or with other methods. The present wnvention is
not Himited by the ordering of acts or events, as some acts may ocow in different orders andfor concurrently with other
acts or events, Furthesmore, not all itlostrated acts or events are required to impiement a methoadology in accordance
with the present wmvention,
(00231 Al genes, gene names, and gene products disclosed herein are intended to correspond to homologs from any
species for which the compositions and methods disclosed herein are applicable. Thas, the terms melude, but are not
finited to genes and gene products from humans and mice, Bt is undorstood that when a gene or gene product from g
particular species 18 disclosed, this disclosure is infended o be exemplary only, and is not to be mterpreted as a
limitation unless the context in which ot appears clearly mdicates. Thus, for example, for the genes disclosed herem,

which i some embodiments relate o manmalian sucleic acid and amine acid sequences are intended to encompass
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homologous andfor orthologous genes and gene products from other animals incloding, but not limited o other
maaunals, fish, amphibians, reptilcs, and birds. In an endodiment, the gones or naclkeic acid seguonces are hagman,
Definitions

{00241 The wrounology used herein is for the purpose of describing particular cambodiments only and s not itended
to be honiting of the hwvention. As used herein, the singala forms "a", "an® and "the” are mtended to include the plural
forms as well, unless the context cleardy mdicates otherwise, Furthermore, to the extont that the terms "inclading”,
“mcludes”, "having”, “has", "with", or vartants thereof are ysed b either the detailed description andfor the claims, such
terms are intended to be inclusive in a manner sinular 1o the term “comprising.”

[0025] The term "about” or "approxumately” means within an acceptable error range for the particular value as
deternuined by one of ordinary skill in the art, which will depend i part on how the value 1s measured or detonmined,
1e., the timutations of the measwrement system. For example, "about™ can mean within 1 or more thaon 1 standard
deviation, per the practice in the art. Aliornatively, “about” can mean a range of up 1o 20%%, preferably up to 1%, more
preferably up to 5%, and more preferably still up 1o 1% of a given value. Alernatively, particularly with respeet o
brologreal svstems or processes, the torm can mean within an order of magnitude, preforably within 3-fold, and more
preforably within 2-fold, of a value, Where paricular valucs are described i the application and claims, wndess
otherwise stated the tenn "about” meanimg within an acceptable error range for the particular value should be assumed.
{00261 As used herein, the term "mRNA" means the presently known mRNA ranscripi(s) of a targeted gene, and any
further transcripts which may be clucidated.

{00271 By "annisense oligonuciootides” or "antisense compound” s meant an RNA or DNA molecule that binds to
another RNA or DNA (target RNA, DNA). For example, il 15 an RNA oligonucicotide it binds to another RNA target
by means of RNA-RNA inferactions and alters the activity of the target RNA. An antisense oligonucleotide can
upregulate or downregulate expression andfor function of a particular polynucieotide. The defimtion is meant o include
any foreign RNA or DNA molecule which is usefal from a therapeutic, dugnostic, or other viewpoiat. Such moleaudes
include, for example, antisense RNA or DNA swlecules, mterforence RNA {(RNAW, pucro RNA, decoy RNA
niolecules, sIRNA, enzvinatic RNA, therapeutic editing RNA and agonist and antagonist RNA, antisense oligomeric
compounds, antisense ohigomucleotides, external gude sequence (EGS) oligonucleotides, alternate splicers, primers,
probes, and other oligomenc compounds that bybnidize to at feast a portion of the target nucleic acid. As such, these
compounds may be infroduced m the form of single-stranded, double-stranded, partially single-stranded, or circular
oligomeric compounds,

{00281 In the context of this invention, the term "oligonucleotide” refers to an oligomer or polvmer of ribonucleie acid
{RNA} or deoxyribonucleic acid (DNA} or mimeties thereof. The term "ohigonucleotide®, also mcludes lnear or
circelar oligomers of natuwral andfor moditied monomers or Hinkages, inchuding deoxyribonacleosides, ribonucleosides,

substituted and alpha-anomeric forms thercof, peptide nucleic acids (PNA), locked nucleic acids (LNA),
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phosphorothioate, methylphosphonate, and the ke, Ohgonucleotides are capable of specifically binding to a tavget
polyaucieotide by way of a regadar pattorn of monomer-to-monomer interactions, such as Watson-Crick type of base
parring, Hodgsteen or reverse HoGgsteen types of base pairing, or the like.

{00291 The oligonucieotide may be "clumene”, that 15, composed of ditferent regions, In the context of fus mvention
“chimeric” compounds are oligonucleotides, which contam two or more chomical regions, for example, DNA
region(s), RNA region(s), PNA region(s) ete. Each chemical region is made up of at least one monomer unit, Le, a
mucleotide in the case of an ohgonucleotides compound. These oligonucientides typically comprise af least one region
wheremn the oligonucieotide is modified in order to exhibit one or more desired properties, The desired propertics of the
oligonucleoude mnclude, but are not hnuted, for example, to mcreased resistance fo nuckease degradation, increased
cellalar uptake, andfor increased binding affinity for the target neclele actd Difforent regtons of the oligonucleotide
may therefore have different propertics. The chimeric oligonueleotides of the present imvention can be formed as mixed
structures of two or more ohgonucleotides, modified oligopucleotides, oligonucicosides and/or oligonucicotide analogs
as described above.

[1036] The oligonucleotide can be composed of regions that can be haked m "register”, that 15, when the monomers
are fmked consecuttvely, as i native DNA, or linked via spacers. The spacers are intended to constitige a covalent
"bridge” between the regions and have in preferred cases a length not exceedmg about 100 carbon atoms. The spacers
may carry different functionalities, for cxample, having posiive or negative charge, carry special nucleie acid binding
properties (intercalators, groove binders, toxins, fluorophors ete.), being hipophilic, inducing special secondary
structures ke, for example, alanine comtaining peptides that induce alpha-helices.

{00311 As used heremn "BBCI and "BCL2 binding component 37 are inclusive of all tanuily members, mutants,
alleles, fragments, specics, coding and noncoding sequences, sense and antisense polynucleotide strands, ete

{00321 As used herein, the words *“BCL2 binding component 3, “Bel-2-binding component 3°, BBC3, FLI42994,
JEY1, JFY-1, p53 up-regdated modubator of apoptosis, PUMA, are considered the same in the bteratee and ave used

interchangeably in the present apphication.

¥ t

{0033 As used herein, the torm “oligonucleotide specific for" or "oligonucleotide which farpets” refors o an
ohgonucieotide having a sequence (1) capable of forming a stable complex with a portion of the targeted gene, or (i)
capable of forming a stable duplex with a porvon of a mRNA wanscript of the targeted gene. Stability of the complexes
and duplexes can be deterniined by theoretical caleudations andfor in vitte assays, Exenaplary assays for deternuning
stability of hybridization complexes and duplexes are described i the Exampiles below,
{00341 As used herem, the tenm "arget mucleie acid” encompasses DNA, RNA {comprising premRNA and mRNA)
wranseribed from such DNA, and also ¢DNA denved from such RNA| coding, noncoding sequences, sense of antisense
polynucieotides. The specific hyvbridization of an oligomeric compound with its target nucleic acid interferes with the

normal funetion of the nucleie acid. This modulation of function of a target nuckeie acid by compounds, which
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specifically hybridize to it is generally referred fo as "antisense”. The functions of DNA to be berfered melhude, for
exanple, rephication and transcription. The functions of RNA o be interfored, include all vital fimctions such as, for
example, ranstovation of the RNA 1o the stte of protemn franslation, transiaion of protem from the RNA, splicing of the
RNA to yicld one or more mRNA species, and catalytic activity whach may be engaged 1n or facilitated by the RNA
The overall effect of such interforence with target nucleie seid function 15 modulation of the expression of an encoded
product or oligonucleotides.

[0033] RNA mterference "RNAL" i mediated by double stranded RNA (dsRNA) molecoles that have sequence-
specific homology to thelr “target” nucleie acid sequences. In certain embodiments of the present invention, the
mediators are 525 nucleotide "small mterfermg” RNA duplexes (siRNAs) The siRNAs are dervved from the
processing of dsRNA by an BNase cozyme known as Dicer, siRNA duplex products are reeruited into a mudti-protein
$iIRNA complex termed RISC (RNA Induced Silencing Complex). Withowt wishing to be bound by any pacticular
theory, & RISC is then believed to be guided to a target sucleic acid (suitably mBRNA), where the siRNA duplex
nteracts m a sequence-specific way to mediate cleavage in a catalvtic fashion. Small interfering RNAs that can be used
i accordance with the prosent invention can be svithesized and ased according 1o procedurcs that are well known in
the art and that will be famibiar to the ordinanty skilled artisan, Small interforing RNAs for use m the methods of the
present mvention suitably comprise between about | to about 30 nuckeotides (nt). In examples of non limiting
cmbodiments, siRNAs can comprise about 3 to about 40 nt, about 5 to about 30 nt, about 10 to about 30 nt, about 15 1o
about 15 ut, or about 2025 nucleotides.

{00361 Sclection of appropriate oligonacleotides is facilitated by using compitter programs that automasically align
necleic acid sequences and indicate regions of identity or homology. Such programs are used to compare nuckic acid
sequences obtamned, for cxample, by scarching databases such as GenBank or by sequencing PCR products.
Conparison of mucleic acid sequences from a range of species allows the selection of nucleic acid sequences that
display an appropriate degree of wentity between species. In the case of genes that have not been sequenced, Southern
blots are performed to allow a determination of the degree of identity bebween genes in target speectes and other species,
By performing Southem blots at varyig degrees of stringency, as is well known m the art, it is possible to obtain an
approxumate measure of identity. These procedures allow the selection of oligonucleotdes that exhibit a hugh degree of
complementanty to target nucleic acid sequences m a subject to be controlled and a lower degree of complementarity
to corresponding nucleie acid sequences m other species. One skilfed in the art will readize that there 1s considerable
Iatitade i sclecting appropriate regions of genes for use in the present ivvention,

{00371 By "enzymatic RNA" is meant an RNA molecule with enzymatic activity (Cech, (Y988).1 American. Med.

Assoe, 260, 3030-3035), Enzyvnatic nuclee acids (ribozymes) act by first binding to a target RNAL Such binding ocowrs

through the target binding portion of ag enzymatic nucleic acid which s held i close proximity to an enzymatic

o
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portion of the molecule that acts o cleave the target RNA. Thus, the enzymatic nucleie acid frst vecogmzes and then
binds a target RNA throogh base pairing, and once bouad to the comrect site, acts cnzyvmatically 1o cot the target RNAL
{00381 By "decoy RNA" 15 mcant an RNA mwoleoude that mimics the natural bindimg domain for a ligand. The decoy
RNA therefore competes with satural binding target for the binding of a specific hgand. For example, # has been
shown that over-expression of HIV trans-activation response {TAR) RNA can act as a "decov” and efficiently binds
HIV wat protein, thereby preventing it from binding o TAR sequences encoded in the HIV RNA. This s meant to be a
spectfic example. Those 1 the art will recognize that tus 1s but one example, and other embodimonts can be readily
generated using techniques generally known in the art,

100391 As used herein, the term "monomers” typically indicates mononers linked by phosphodicster bonds or analogs
thereof 1o form oligomucleotides ranging m size from a fow monomerc units, ¢.g., from about 34, 1o about soverad
hendreds of monomeric wats. Analogs of phosphodiester hinkages include: phosphorothioate, phosphorodithivate,
methylphosphoroates, phospboroselencate, phosphoramidate, and the like, as more fully described below.

{0040} The term “nucleotide™ covers naturally occurring nucleotides as well as nonnaturally occuming nucleotides. i
should be clear to the porson skilled in the agt that various suckeotides which previcusly have been considered “non-
natwally occwrring” have subsequenily been found in nature. Thas, "nucleotides” mcludes not only the knowa purtine
and pyrimidine heterocycles-contammg molecules, but also heterocyche analogues and tautomers thereof. Hustrative
examples of other types of nucleotides are molccules contaiming adenine, puanine, thymine, cvtosing, uractl, puring,
xanthine, dianwnopuring, 8-oxo- No-micthyladenine, 7-deazaxanthine, 7-deazaguanine, N4 Nd-ethanocytosin, NO N6~
ethano-2.6-  diamivopurine,  S-methvlovtosine,  3-(C3-Céi-alloynyloviosine,  S-fluorowractl,  S-bromouracil,
pseudoisoeytosing,  2-hydroxy-S-methyl-d-triazolopyridin, isocytosine, isoguanin, inosine and the “non-naturally
occurring” mucleotides deseribed in Benner ef af, ULS, Pat No. 5432272, The tcom "nucleotide” is intended to cover
every and all of these examples as well as analogues and taatomers thereof. Especially intoresting nucleotides are those
coptaming adenine, guanine, thymine, cytosine, and sract], which are considered as the natwally ocourring noackeoudes
in relation to therapeutic and diagnostic application i huwmans. Nucleotides tnclude the natwal 2-deony and 2
hydroxyl sugars, ¢.g., as desenibed in Komberg and Baker, DNA Replication, 2nd Ed. {Freeman, San Francisco, 1992)
as well as thew analous,

{00411 "Analogs™ in reference to mucleotides includes synthetic nucleotides having wodified base moleties andfor
maodified sagar motetics {see ¢y, desoribed generafly by Scheit, Nuckeotide Anadogs, Joha Wiley, New York, 1984
Freier & Almann, (1997) Nucl daid Res., 23(223, 4429+ 4443 Toulme, 11, 2001) Nowere Biciechnology 19:17-18;
Manoharan M., (1999} Biochemica o Riophysica Acrg 8O 117-139 Freter S ML, {1997) Nucleie Aoid Revewroh,
25:4420-4443, Uhbman, E., 2000} Ixug Discovery & Devefopment, 3 203213, Hevdewin P, 2000} dnsisenve &
Nucleic Avid Drug Dev.,, HE297-310% 2-0, 3-C-hinked {3.2.0] bicvcloarabinonucleosides. Such analogs mclude

synthetic nucleotides designed to enhance binding properties, ¢.g., duplex or triplex stability, specificity, or the fike,
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{00421 As used herein, "hvbridization” means the painng of substantially complementary strands of oligomeric
compounds. One mechanism of pairing involves hydrogen bonding, which may be Watson-Crick, HoGgsteen or
reversed Hodgsteen hydrogen boadmng, between complomentary mucleoside or nueleotide bases (mucleotides) of the
strands of oligomeric compoundds. For example, adenine and thvoune are complomentary nucleotides whaeh pair
through the formation of hydrogen bonds. Hybridization can oceur under varying circumstances.

{0431 An antisense compound is "specifically hyvbridizable” when hinding of the compound o the target nueleie acid
mterferes with the normal function of the target nacleic acid to cause a modulation of function andfor activily, and there
is 3 sufficiont degree of complementarity to avoid non-specific binding of the antisense compaund to non-target nucleic
acid sequences under conditions i which specific binding is desired, 1.¢., under physiological conditions i the case of
n vivo assavs or therapentic treatmant, and under couditions in which assays are performed w the case of W vitro
ASSAYS.

{00441 As uscd herein, the phrase "stringent hybridization conditions” or "stringont conditions” refers to conditions
under which a compound of the mventon will hybridize to 368 target sequence, but to a minimal number of other
sequences, Stringent condions are sequence-dependent and will be different in difforent circumstances and W the
comtext of this imvention, "siringont conditions” uader which oligomeric conpounds hyvbridize o & target sequence are
determined by the natore and composition of the oligomenc conpounds and the assays in which they are bemg
nwvestigated. In general, stringent hybnidization conditions comprise low concentrations {<0.15M) of salts with
morganic cations such as Na+ or K+ (ie., low tomce strength), temperature higher than 20°C - 25° €. below the T of
the oligomeric compounditarget seguence complex, and the presence of denatwants such as  fonpamide,
dimethviformanude, dunethyl salfoxade, or the dotergent sodien dodecyd salfate (SDS). For examiple, the hvbridization
rate deereases 1.1% for cach 1% tormamide. An example of a high stringency hybridization condition 15 (.1X sodmm
chloride-sodiam cigrate buffer (SSCI.106 (wv) SDS at 86° C. for 30 nunutes.

[0435] "Complementary,” as used heren, refers to the capacity for precise pairing bebween two nucleotides on one or
two ohigomeric strands. For example, if a nucleobase at 3 cerfain position of an antisense compownd is capable of
hydrogen bonding with a nuclecbase at a certain position of a target nucleic acid, said tarpet nucleic acid being a DNA|
RNA, or oligonucleotide molecule, then the positon of hydrogen bonding between the obgonucieotide and the target
nucleic acid 1s considered fo be a complementary position. The oligomerie compound and the finther DNA, RN, or
ehigonucientide molecule are complementary to each other when a sufficient number of complementary positions in
cach molecule are occupied by nucleotides which can hyvdrogen bond with cach other, Thus, "specifically hybnidizable™
and "complementary” ave terms which are used to indicate a sufBicient degree of precise pairing or complementanty
over a safficient namber of nucleotides such that stable and specific binding ocours between the oligomenc compound

and a target nucleic acid.
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{00461 It is understood i the ant that the sequence of an oligomeric compound need not be 100% complementary to
that of its target nucleie acid to be specifically hybndizable. Moreover, an oligomucleotide may hvbnidize over one or
more segments such that mtervening or adjacent segments are not involved in the hybeidizanon event ez, a loop
structure, mismatch or bairpin structure). The oligomeric compounds of the present tnvention comprise at loast about
0%, or at feast about 75%, or at Jeast about 80%, or at feast about B58%,, or at least about 909, or at least about 95%, ar
at feast about 99% sequence complomentarity 1o a target region within the target mucleie acid sequence to whach they
are targeted. For example, an antiscase compound in which 18 of 20 sucleotides of the antisense compound are
complementary @ a target egion, and would therefore specifically hyvbaidize, would represent 90 percent
complementanty. In thes example, the renamning non-compleraentary pucleotides may be clustered or iterspersed with
complementary nucleotides and need not be contiguous to cach other or to complementary nuclootides. As such, an
antiscnse compound which 1 18 nucleotides in fength having 4 {four) non-complementary sucleotides which are
flanked by two wgions of complete complomentarity witlt the trget nucleic acid would have 77.8% overall
complementarity with the target nucleic acid and would thus fall within the scope of the present snventon. Percent
complementarity of an antisense compaund with a region of a target mucleie acid can be determined routinely using
BLAST programs (basic local alignment scarch tools) and PowearBLAST programs konown m the art. Pereont
homology, sequence identity or complementanty, can be determined by, for example, the Gap program (Wisconsm
Seguencs Analysis Package, Version 8 for Unix, Genetics Computer Group, University Research Park, Madison Wis)),
using default setiings, which uses the algorithm of Smith and Waterman (b Appl Marh., (1981 2, 482-489),

{00471 As used herein, the term "Thermal Molting Poiat (Tm)" refirs to the tomperature, wnder defined womc strongth,
pH, and nucleic acid concentration, at which 530% of the oligonucleotides complementary to the target sequence
hybridize to the farget sequence at equilibrium. Typically, stringent conditions will be those i which the sals
concentration is af least about 0.01 to 1.0 M Na ion concentration {or other salts) at pH 7.0 1o 8.3 and the temperature 15
at Jeast about 30°C for short oligonucieondes {o.g., 1010 50 nucleotide). Stringent conditions may also be achieved with
the addition of destabilizing agents such as formanude.

{00481 As used heremn, "modulation” means either an incrcase {stimulation) or a decrease {inhintion) in the expression
of a gene.

{00491 The term "vartant”, when used in the context of a polvnacleotide sequence, may encompass a polynucleotide

[T : n

sequence related o a wild type gene. This defimion may also inchude, for example, "allelic,” “sphice,” "spectes,” or

&

“polymorphic” vartants. A splice variant may have significant identity to a reference miolecule, but will generally have
a greater or lesser number of polvnucieotides due to alternate splicing of exons douring mRNA processing. The
comresponding polypeptide may possess additional functional domains or an absence of domans, Species vanants are
polynucieotide sequences that vary from one species o another. Of particalar wihity in the vention are vanats of

wild type gene products. Variants may result from at least one mustation in the nucleie acid sequence and may resalt in
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altered mRNAs or in polypeptides whose structwyve or function may or may not be altered. Any given naturad or
recombinay gene may have nong, one, or many allchic foraws. Conwnon nwtational changes that give rise to varianis
are generally ascribed to natwral delctions, addittons, or sebstitutions of nucleotides. Each of these tvpes of changes
may occur alone, of m combination with the others, one or nore tines W a given sequence.

{0030} The resulting polypeptides generally will have significant aovno actd dentity relative to each other. A
polymorphic vanant 1$ a varianon m the polynucleotide sequence of a particolar gene between mdividaads of a given
species. Polvmorphic vanants alse may encompass “single nucleotide polvmorphismas” (SNPs} or single base
nutations in which the polynucieotide sequence varies by one base. The presence of SNPs may be mdicative of. for
example, a certain population with a propensity for a discase state, that 15 susceptibibity versus resistance.

{00511 Dertvative polynucieotides mnclade nucleie acids subjected 1o chemical modification, for example, replacoment
of hydrogen by an alkyl, acvl, or amimo group. Derivatives, e.g., derivative oligonacieniides, may comprise non-
naturatiy-cecurring portions, such as alicred sugar motetics or mter-sugar linkages. Exemplary among these are
phosphorothioate and other sulfur contamning spectes which are known i the art. Dertvative nucleie acids may also
contain fabels, including radionucleotides, enzymes, Huorescent agents, chenubuninescent agents, chromogenic agends,
substrates, cofactors, inhibitors, magnetic particles, and the ke,

{052} A "denvative” polypeptide or peptide 1s one that s modified, for example, by glycosylanon, pegylation,
phosphorylation, sulfation, reductionfalkviation, acvlation, chemical coupling, or mild formalin treatiment. A derivative
may also be modified to contain a detectable label, aither dircctly or mdirectly, mcluding, hwt not hmited o, a
radiosotope, fuorescent, and enzyme label,

{00531 As used heretn, the term "ammal” or "patient” 15 meant fo inclade, for example, humans, sheep, elks, deer,
mule deer, nunks, mamnwads, monkeys, horses, cattle, pigs, poats, dogs, cats, rats, nuce, birds, clncken, repiiles, hish,
insects and arachnids.

[0034] "Manunad" covers warm blooded mammals that are typically onder medical care (eg, humans and
domesticated aramals). Examples include feling, canine, equing, bovine, and human, as well as just human.

[0035] "Treating” or "treatment” covers the treatiment of a discase-state in a mamnal, and meludes: (a) preventing the
discase-state frow occwming in a wammal, in particolar, when such manmmal is predisposed to the discasce-state but has
not yet been diagnosed as having it (b) infabiting the disease-state, e.g., avresting it development; andfor {0} relieving
the discase-state, e.g., causing regression of the discase state until a desived endpoint s reached. Treating also includes
the antclioration of a sviapiom of a discase (e.g., lessen the pain or discontfort), wherein such amelioration may or may
not he directly affecting the disense {o.g., cause, Trapsmission, expression, efe.).

{0361 As used herein, “cancer” refers 1o all types of cancer or neoplasm or malignant tumors found I manumals,
including, but not limited tor leukenyas, Iymphomas, melanomas, carcinomas and sarcomas. The cancer manifests

self as a "oanom” or tissue conmprising matignant cells of the cancer. Examples of tumors melude sarcomas and
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carcinomas such as, but not hmited tor fibrosarcoma, myxosarcoma, Hposarcoma, chondrosarcona, osieogenic
sarconw, chordoma, angiosarcoma, endotheliosarcoma,  lymphangiosarcoma,  lymphangioendotheliosarcona,
synovioma, mesothehoma, Ewing's tumor, leiomyosarcoma, thabdomyvosarcoma, colon carcinema, pancreatic cancer,
breast cancer, ovarign cancer, prostate cancer, squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat
gland carcinoma, schaceous gland carcinoma, papillary carcinora, papiflary adenocarcinomas, cystadenocarcinoma,
medullary carcinoma, browchogenic carcinorea, renal cell carcinomia, hepatoma, bile duct carcinoma, chortocarcinoma,
serpinoma, embryvonal carcinoma, Wilms' tumor, cervical cancer, testicolar tumor, lung carcinoma, small cell lung
carcinonta, bladder carcmonma, cpithelial carcinoma, ghoma, astrocvioma, medulloblastoma, cramiopharyngioma,
ependymonia, pinealoma, hemangioblastoma, acoustic neurom,  ohigodendroglionya, meningiona, melanoma,
newroblastoma, and retinoblastoma. Additional cancers which can be treated by the disclosed composition according to
the ivention mclude but not {imited to, for example, Hodgkin's Disease, Non-Hodgkin's Lymphoma, maltple
myeloma, newroblastoma, breast cancer, ovarian cancer, lusg cancer, rhabdomyosarcoma, primary thrombocytoss,
primary nacroglobulineria, small-cell lung tumors, primary brin tumors, stomach cancer, colon concer, malignant
pancreatic insulanoma, malignant carcinead, winary bladder cancer, gastric cancer, premakbignant skin lesions, fosticular
cancer, lymphomas, thvroid cancer, neuroblastoma, csophageal cancer, geonitourinary tract cancer, malignant
hypercalcemia, corvical cancer, endometrial cancer, adrenal cortical cancer, and prostaie cancer,

{00371 As used herem a "Newrological disease or disorder” refers to any discase or disorder of the nervous
system andfor visual system. "Newrological discase or disorder” include disease or disorders that imvolve the
central nervous system (brain, bramstem and cerchellum), the peripheral nervous system (ncluding cranial
nerves), and the astonomic nervous system {parts of which are located in both central and peripheral norvous
system). A Newrological discase or disorder inclades but 15 not linuted to acquived epiieptifonm aphasia; acute
disseminated encephalomyelitis; adrenoleukodystrophy; age-related macular degeneration; agenesis of the corpus
calfosany, agnosia; Alcardi syndrome; Alexander disease; Alpers’ disease; altermating hemiplegia; Alzheimer's
disease; Vascular dementia; amyotrophic lateral selerosis; ancacephaly; Angelman syndrome; angiomatosis;
anoxia; aphasia; apraxia; arachnowd cysts; arachnoudhitis; Anronb-Chiari  nwiformation; arteriovenous
malformation; Asperger syndrome; ataxia telegicctasia attention deficit hyperactivity disorder; autisni; antononuc
dystanction; back pain; Batten disease; Beheet's disease; Bell's palsy; benign essential blepharospasm; bemgn
focal; amyotrophy; benign intracranial hyperiension; Binswanger's discase: blepharospasmy; Bloch Sulzberger
syndrome; brachial plexus injury; brain abscess; brain mjury; brain danors (including glioblastoma mudnformcy;
spinal tumor; Brown-Sequard syndrome; Canavan disease; carpal tunnel syndrome; causalgia; central pam
syndrome; central pontine myelinolysis; cephabe disorder; cerebral ancurysm cerebral anteriosclerosisy cercbral
atrophy; cercbral gigantism; cercbral palsy; Charcot-Marie-Tooth disease; chemotherapy-induced neuropathy and

ncaropathic pamn; Chiart malformation; chorea; chronic inflammatory demvelinating polyncuropathy; chromc
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pain; chromic regional pain syndrome; Coffin Lowry syadrome; coma, including persistent vegetative state;
congenital facial diplegia; conticobasal degeneration; cranial arteritis; crantosynostosis; Creutefeldt-Jakob discase;
cumalative frawma disorders; Cushing's syndrome; eovtomegalic mclosion body discuse; cviomegalovirus
infection; dancing cves-dancing foet syndrome; DandyWalker syndrome; Dawson discase; De Morsier's
syndrome;  Dejerine-Klumke palsy; dementia;  dermatomyositis;  diabetic  neuropathy;  diffuse  sclerosis;
dysantonomiy; dysgraphia; dvslexia; dystorias; early infantile epileptic encephalopathy ewpty sella syndrome;
encephalitis; encephaloceles; encephalotrigeminal angiomatosis; epilepsy, Erb's palsy; cesential tremor; Fabry's
discase; Falw's syndvome; famting: familial spastic paralysis; febrile seizures; Fisher syndrome; Friedreich's
ataxia; fronto~temporal dementia and other "tauopathies”; Gaucher's discase; Gerstmann's syndrome; grant cell
artentis; giant cell inclusion discase; globod cell leukodvstrophy: Gatilain-Barre syadrome; HTLV-1-associated
myclopathy, Halleevorden-Spatz discase; head injury; headache; hemufacial spasm; hereditary spastic paraplegia;
heredopathia atactic a polyncurgtiforruis; berpes zoster oticus; herpes zoster; Huayama syndronte; HiVassosiated
dementia and neuropathy (also neurological manifestations of AIDS), holoprosencephaly, Huntington's disease
and other polvghdamine repeat discases; hvdranencephaly; hydrocephalus; hypercortisolism; hypoxia; immuone-
mediated cncephalomyelitis; inclusion body myvositis; incontinentia pigmenti; infantile phytanic acid storage
disease; infantile refsum disease; mfantile spasms; inflanymatory myopathy, intracranial cyst; mtracranial
hypertension; Joubert syndrome; Keams-Sayre syndrome; Kennedy discase Kinsboume syndrome; Klippel Feil
syndrome; Krabbe disease; Kugelberg-Welander discase; kuru; Lafora disease; Lambert-Eaton myasthemc
svidrome; Landau-Kleffoer svadrome: lateral medallary (Wallenberg) svndvome: keaming disabilities; Leigh's
discase;  Lonnox-Gustauwt  syndrome;  Lesch-Nyhan  svndrome;  leokodystrophy: Lewy  body  dementis;
Lissencephaly, locked-in syndrome; Low Gehng's disease (e, motor neuron discase ov mmyotrophic lateral
sclevosis); humbar dise disease; Lyme disease--neurological sequelae; Machado~Joseph disease; macrencephaly;
megalencephaly; Melkersson-Rosenthal syadrome; Memeres disease; meningitis; Menkes disease; metachromatic
leukodystrophy, microcephaly; migraine; Miller Fisher syndrome; mumni-strokes; mutochondrigd myopathies;
Mobius syndrome; monomelic amyotrophy; motor neuwron discase; Movamoya disease; mucopolysaccharidoses:
oulti-infarct dementia; owltifocal motor newropathy; multiple sclerosis and other demyelinaung disorders
nudtiple syvstem amrophy with postural hypotension; mascular dystrophy; myasthema gravis; myelinoclastic
diffuse sclerosis; myoclonic encephalopathy of infamts; mvocionus; myopathy: myotonia congenital; narcolepsy,
newrofibromatosis; newroleptic malignant syndrome; nourclogical mantfostations of AIDS; nourological sequelae
of hipus; seuwromyotonia; neuronal cevotd hipofusainosis; nearonal nugration disorders; Niemann-Pick disease;
O'Sullivan-McLeod syndvome: occipital neuralgia; ocoudt spinal dyvsraphism sequence; Ohtahwa syndrome;
olivopontocercbellar atrophy; opsoclomus mvoclonas; optic neuritis; orthostatic hypolension; ovenuse syndrome;

paresthesia; a neuradegenerative disease or disorder (Parkinson’s disease, Huntington's disease, Alzheimer's
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disease, amyotrophic Iateral sclevosis (ALS). dementia, multiple sclerosis and other diseases and disorders
associated with nowronal cell death); paramyotoma congenital; parancoplastic discases; paroxysmal attacks; Parry
Romberg syndrome; Pelizacus-Merzbacher disease; pertodic paralyses; peripheral nouropathy,; painful newropathy
and neuropathic pain; persistend vegetative stafe; pervasive developmental disorders; photic sneeze reflex;
phytanic acid storage disease; Pick's disease; pinched nerve; pitwitary tumors; pobymyositis; porencephaly; post-
polio svndrome; postherpetic nearalgia; postinfections encephalomyvelitss; postural hypotension; Prader- Wilhs
syndrome;  primary  lateral  sclerosis;  prion  discases:  progressive  hemifacial  atrophy,  progressive
nwltifocalleukoencephalopathy;  progressive  sclerosing  poliodystrophy,  progressive  supranuclear  palsy:
pseudotumor cevebri; Ramsay-Hunt syndrome (types I and 11); Rasmussen's encephalitis; reflex sympathetic
dystrophy  syadrome: Bolsum discase; repetitive motion  disorders; repetitive  stress injunies; restless legs
svadrome; retrovirus-associated mvelopathy; Reft syadrome; Reve's syndrome; Saint Vites dance; Sandhoff
discase; Schilder's discase; schizencephaly, septo-optic dysplasia; shaken baby syndrome: shingles; Shy-Drager
syndrome: Sjogren's syndrome; sleep apnea; Soto's syndrome; spasticity; spina bifida; spinad cord injury; spinal
cord tumors, spinal muscudar atrophy: Suff-Person svndrome; stroke; Sturge-Weber syndrome; subacute
sclorosing  pancacephalitis;  subcortical  arteriosclerotic  encephalopathy;  Svdesham  chorea;  syncope;
syringomyelia; tardive dyskinesia; Tay-Sachs discase; temporal arteritis; tethered spinal cord syndrome; Thomsen
discase; thoracic outlet syndrome; Tic Doulouresx; Todd's paralysis; Towretic syndrome; transient ischenmc
attack; transnussible spongiform encephalopathies; transverse mychits; trmwnatic brawn mhuwry, tremor; rigominal
neuralgia; ropical spastic paraparesis; tuberous sclorosts: vasadar dementia (multi-infest demennia), vascuditis
mnchading temporal arterttis; Von Hippel-Lindau discase; Wallenberyg's svndrome; Werdnig-Hoffman disease;
West synddrome; wliplash; Withiams syndrome; Wildow's disvase; and Zellwoger syndrome.

[D058] A “prohiferative disease or disorder”™ includes, but is not Tinited to, hematopoictic neoplastic disorders
involving byperplasticneoplastic cells of hematopoietic ovigin ansing from myeloid, hymphoid or erythroid
Iincages, or precursor cells thereofl These include, but are not himited to crythwoblastic leukenua, acute
promycloid leakemia {(APML), chronic myelogenoas leukenna (CML), lymphoid malipnancies, including, but not
Hmited to, acute lymphoblastic feukenua (ALL), which includes B-lineage ALL and T-lineage ALL, chromie
tymphocytic leukemia (CLL), prolymphocoytic leukemia (PLL)Y, hairy cell feukemia (HLL) and Waldenstrony's
macroglobulinemia (WM). Additional forms of malignant fymphomas inchude, bot are not limited to, non-
Hodghkin lymphonw and vartants thereof, peripheral T cell brmphomas, adult T cell loukemiaTympbhoma (ATL),
cutaneous T-cell hymophoma (CTCL), large granular lymphocyiie Teukera (L.GF), Hodgkin's disease and Reed-
Sternbery disease.

{6381 An “Inflanmmation” refors 1o systemie inflanumatory conditions and condittons associated  locally with

nugration and attraction of monocyies, leukocytes andior neutrophils. Examples of inflammation inchude, but are not
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Himnited to, Inflanmnation resulting from infection with pathogenic organisms (inchuding grame-positive bacteria, gram-
negative bacteria, viruses, fungl, and parasites such as protozoa and helminths), transplant rgjection (inchuding rejection
of solid organs such as kidney, liver, hear(, lung or comes, as well as rejection of bone marrow transplants including
graft~vorsus-host disease {GVHID)), or fronn localized chronic or acute aufoimwwme or allergic reactions, Autoimmune
diseases include acute glomerulonephritis; theumatoid or reactive arthritis; chronie glomervlionephritis; inflavunatory
bowel diseases such as Crobn's disease, vleerative colitls and necrotizing enterocolitis; hepatitis; sepsis; aleoholic liver
disease; non-alceoholic stvatosts; granvlocyte trapsfusion associated syndromes; inflamowtory  dermatoses such as
contact dermutitis, atopic dermatitis, psoriasis; systenuc lupus ervthematosus (SLE), autoimmune thyroiditis, multiple
sclerosis, and some forms of diabetes, o any other avtotmmune state where attack by the subject’s own immuone system
resuts in pathologie ussue destruction. Allergic reactions melude allergic asthima, chronmic bronchitis, acute and delayed
hypemsensitivity, Systenuic inflammatory discase states inchude inflammation associated with trawani, burns, reperfusion
following ischenmic cveonts {o.g thrombotic ovents in heart, brawm, intestines or penphoral vasculatare, including
myocardial infarction and stroke), scpsis, ARDS or muluple organ dysfunction syndrome. Inflanmmatory cell
recruttmont also pecurs i atherosclerotic plaques. Inflammation ncludes, but 5 not limited o, Non-Hodghkin's
lymphoma, Wegener's gramudomaiosis, Hashimoto's thyroiditis, hepatoceliular carcinoma, thymws atrophy, chronic
pancreatitis, theamatoid arthritis, reactive lymphod hyperplasia, ostcoarthritis, ulcerative colius, papillary carcinoma,
Crohn's disease, uleerative colitis, acute cholecystitis, clwonic cholocysiitis, cirrhosis, chronic sialadenitis, perifonitis,
acule pancreatiis, chromic pancreatitis, chromic Gastmips, adenorayosis, cndometriosts, acute cervicitis, chronic
eerviewtts, bymphod hyperplasia, waltiple selevosts, hyperrophy secondary to idiopathic thromboeyviopenic pumpiaa,
primary IgA nephropathy, systemie fupus orvthematosus, psoriasts, pubmonary emphysema, chronic pyelonephritis,

and chronie cyshiti

73

Polvmwleotide and Oligonucleotide Compositions and Moleerdes

[0060] Targers: In one embodiment, the targets comprise nacleie acid sequences of BCL2 binding component 3
{BBC3), including without imitation sense and/or antisense noncoding andfor coding sequences associated with
BBCS.

{00611 The BCL2 binding compoenent 3 (BBC3) or PUMA was initially wentfied as a pS3regulated gene that was
mduced after DNA damage. It was subsequently been found that Pama is responsible for much of the proapoptotic
effect of p33 induction but that Puma can alse cause apoptosis m a p33-independent fashion. The assignment of Punw
as etther a scositizer or an activator has been somewhat contentiogs. The BH3 domains of BH3-only profeins are both
necessary and sufficient 1o nteract with Bel-2 family members and seem to largely recapiulate fanciion of the entire
protein. For instance, the BH3 domumps of Bid and Bim can activate Bax and Bak i liposomal or mitochondrial

settings. The Puma BH3 domain lacked this function m several studics, keading many fo classify Puma as a sensitizer,
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However, experiments with the full-dength protein transtated in viro show an ability to activate Bax comparable with
that of Bim and Bid.

{00621 Puma has classically been constdered fo be a p33-mducible regudator of cefl death but 3t also plays a critical
role m pi3-ndependent cell death pathways, such as those induced by growth factor deprivation or treatment with
glucocorticoids. The wechanism of the pro-apoptotic action of Puma has been asertbed to us ability to bind with high
atfinity and consequently lubit all anti-apoptotic Bel-2 fanuty members, inchuding Bel-2, Bel-XL, Below, Mel-1 and
Al it has also been reported that Puma can activate the intrinsie apoptotic pathway by directly binding to Bax.

{00631 In an embodiment, antisense oligonucicotides are used to provent or freat discases or disorders associated with
BBC3 family members. Exemplary BCL2 bindmng component 3 {(BBC3) mediated discases and disorders winch can be
treated with celltissues regenerated from stem cells obtained using the antisense compounds comprise: a disease or
disorder associatod with abnorawal function andfor expression of BBC3, cancer, a profiferative disecase or disorder, a
discase ot condition associated with or charactenzed by cellular proliforvation, a disease or disorder associated with
mutant or aberrant expression or function of BBU3, a neurological discase or disorder, mflamnnuation, conditions having
nflamed jomnts as pagt of thelr pathology (e, Osteonrtheitis, arthoitis, psoviatic artheitis, juventle arthotis, Reiter's
Syndrome, arthritis associated with ulcerative colitis, Whipple's discase, arthiitis associated with gramdomatous
ileocoditis, Beheet's discasc, systemic lupus erythematosis, Sjogren's syndrome, and mixed comnective tissue discase
ete.), a discase or disorder associated with impaired nutochondrial apoptotic pathway, an autohnmane discase of
disorder and a disease or disorder associated with neuronal cell death, aging or other condition characterized by
unwanted celf loss.

{00641 In ombodimenis of the present iInvention, therapeuatic and/or cosmetic regimes and related silored treatments
are provided to subjects requiring skin treatments or af visk of developing conditions for which they would require skin
treatments. Diagnosis can be made, e.¢, based on the subject’s BBC3 status. A patient’s BBC3 expression Jevels in a
aiven ssue such ag skin can be determined by methods known to those of skill in the art and described elsewhere
herem, e.g., by analyzing tissue using PCR or anttbody-based detection methods.

G065 In an embodiment, modulation of BBC3 by one or more antisense oligonucleotides is admimistered to a panient
it need thereof, to prevent or treaf any disease or disorder related to BBCY abnovmal expression, function, activity as
compared (0 & normal control.

{00661 In an cmbodiment, the oligonucieotides are specific for polynuclentides of BBCS, which mehudes, without
lunitation noncoding regions, The BBC3 targets comprise varants of BBC3; mutants of BBC3, including SNPs;
noncoding sequences of BBCS; alleles, fragments and the like Preferably the oligonucleotide is an antisense RNA

molecule.
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{00671 In accordance with cmbodiments of the mvention, the target mecleic acid wolecule is not lunited to BBC3
polyaucieotides alone but extends to any of the isoforms, receptors, homologs, non-coding regions and the ke of
BBC3.

{00681 In an cimbodiment, an ohgonucleotide targets o natural antisense sequence (natural antisense o the coding and
non-coding regronsy of BBC3 argets, including, without hontation, vanants, alleles, bomologs, nustants, derivatives,
fragments and corplementary sequences thereto, Preferably the oligonucleonde is an antsense RNA or DN
molecule,

{00691 In an embodiment, the oligomeric compounds of the present invention also include variants in which a
different base is present at one or more of the nucleotide positions in the compound. For example, if the first nucleotide
15 an adenine, vanants may be produced which contwn thymuding, geanosine, cvuding or other natural or unnatuead
nucleotides af thas position. This miay be done at any of the positions of the antisense compaound, These compounds are
then fested using the methods described herein o determiac their ability to inhibig expression of a target nucleic acid,
{0070} In some ombodiments, homology, sequence identity or complementarity, between the antisense compound and
warget is from about 30% to about 60%%. In some embodiments, bomology, sequence identity ov complementarity, is
from about 60%% to about 70%. In some cmbodiments, homology, seguence identity o complamentarity, Is from about

LET

T4 to about 80%. In some embodiments, homology. sequence wdentity or complementanty. 15 from about 80% to
about 90%. In some embodiments, bomology, scquence identity or conplementarity, is about 90%, about 92%, about
94%, about 95%, about 06%%, about 97%, about 98%;, about 99% or about 10054,

{00711 An antisense compound s specifically hvbndizable when binding of the compound to the target nuckeic aad
wterferes with the normal fanction of the target nuclete acid to cause a foss of activity, and there 1s a sufficient degree
of complementarity to avind non-specific binding of the antisense compound to non-target nucleie acl sequences
under conditions iy which specific hinding is desired. Such conditons mclude, ve.. physiological condinons in the case
of in vivo assays or therapeutic reatment, and conditions i whach assavs are performed i the case of i vitro assavs.
{0721 An astisense compound, whether DNA, RNA| clumenic, substituted ete, 18 spectfically hybridizable when
binding of the compound to the target DNA or RNA molecule interferes with the normal imetion of the farget DNA or
RNA 1o cause o loss of vtility, and there is a sufficient degree of complementarily (o avoid non~specific binding of the
antisense compound to non-arget sequences wder conditions i which speafic binding s deswred, Lo, under
physiological conditions in the case of in vivo assays or therapeutic treatment, and m the case of in vitro assays, under
conditions i which the assays are performed.

{00731 1o an embodinent, targeting of BBCY wcluding withowt hnutation, antisense sequences which are wentified
and expanded, using for example, PCR, hyvbridization ete., one or more of the sequences set forth as SEQ 1D NOS: 2,
and the like, modulate the expression or fupction of BEC3, In one embodiment, exprassion of function i3 up-regulated

as compared to a control. In an embodiment, expression of function is downeregulated as compared to a control,
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{00741 In an embodiment, oligonuclestides comprise nuclele acid sequences set forth as SEQ ID NOS: 3 10 8
neluding antisense sequences which are wdentified and expanded, using for exampie, PCR| hybridization cte. These
oligonucicntides can comprise one or more modified nucleondes, shorter or longer fragments, modified bonds and the
fike. Exarnples of modified bonds or interaucleotide linkages comprise phosphorothuoate, phosphorodithicate or the
like. In an emwbodiment, the nucleotides comprise a phosphorus derivative. The phosphoras derivative {ov modified
phosphate groap) which may be attached to the sugar or sugar analog moiety in the modified ohgonucleotides of the
prosent  invention sy be 3 mopophosphate,  diphosphate, tiphosphate,  atkyiphosphate,  alkanephosphate,
phosphorotinoate and the fike. The preparation of the above-noted phosphate analogs, and their mcorporation b0
nucleotides, modified nucleotides and oligonuclentides, per se, is also known and need not be described here.

{00751 The specificity and sensitivity of antisense 1s also harsessed by those of skill in the art for thewapeutic uses.
Antisense oligonuckeotides have been eploved as therapeatic moicties 1n the treatment of disease states in anbimads
and man. Antiscase oligonuciontides have been safely and effectively admumistered to humans and nunerous clinical
trials are presently underway. 1t is thus cstabbished that oligonucicotides can be useful therapeutic modalities that can be
configured 1o be useful wn treatment regimes for treatment of colls, Besues and ammals, especiathy hunmans,

{0761 in cmbodiments of the present mvention oligomeric antisense compounds, particalarly oligonucleotides, bind
to target nucleic acid molecules and modulate the expression andfor function of molecules encoded by a target pene.
The functions of DNA to be mterfered comyprise, for example, rephication and transcription. The functions of RNA to
be mterfered comprise all vital functions such as, for example, translocation of the RNA to the site of proten
transiation, tanslation of protein from the RNA, splicing of the RNA © vield one or more mRNA specics, and cataldytic
activity which may be engaged in or facihiated by the RNA. The fimctions may be ap-regulated or mhibited depending
on the functions desired.

{00771 The antisense compounds, include, antisense oligomeric compounds, antisense ohigonucleotides, external
auide sequence (EGS) oligonuacleotides, altemate splicers, primers, probes, and other oligomene compounds that
hvbridize to at least o portion of the target nucleic actd. As such, these compounds may be mtroduced i the form of
single-stranded, double-stranded, partially single-stranded, or cireular oligomeric conpourds.

{0078} Targeting an antisense compound to a particular nucleic acid melecule, 1o the context of this invention, can be
a mudtistep process. The process usaadly beging with the wdeatification of a target nuclewe acid whose function 18 o be
madalated. This target nueleic acid nway be, for example, a celludar gene {(or mRNA transeribed from the gene) whose
agent.

118
T

cxpression 15 associated with a particular diserder or disease state, or a nucleie acud nwlecule from an infegtious
iy the present invention, the target nucleic acid encodes BCL2 binding compovent 3 {BBC3)

{0761 The wrgeting process nsually also meloades detenmination of at feast one tavrget regron, scgment, or site within
the target nuckeie acid for the antisense nteraction fo occay sach that the desired effect, e.g.. modulation of expression,

will result. Within the context of the present invention, the torm “region” is defined as a portion of the target nucleic
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acid having at Jeast one identifiable swucture, function, or characteristic. Within regions of rget nucleie acids are
segments, “Segments” are defined as smaller or sub-portions of regions within a target nucleic acid. "Sites,” as used in
the present mnvention, are defined as positions within a target nuckeic acid.

[0GRGE In an cmboedunent, the antisense ohgonucleotides bind to the natural antistnse sequences of BUL2 binding
component 3 (BBC3) and modulate the expression andfor function of BBC3I (SEQ ID NO: 1), Examples of antisense
seqaences include SEQIDNON 2108

{081} In an embodiment, the antisense oligopucieotides bind to one or more segments of BCL2 binding componeat 3
{BBC3) polynucicotides and modulate the expression and/or fimction of BBC3. The scaments comprise at least five
consecutive nuckeotdes of the BBO3 sease or antisense polynucieotides.

{0821 In an ombodiment, the antisense ohgonucleotides are speafic for nanwal antisense sequences of BBC3
wherein binding of the ohigonuclentides to the natural antisense sequences of BBCS modulate expression andfor
function of BBC3.

{0083} In an embodiment, oligonucleotide compounds comprise sequences set forth as SEQ 1D NOS: 3 1o 8, antisense
sequences which are identified and oxpanded, using for example, PCR, hybridization ote These oligonucleotides can
comprise one or more modified mucleotides, shorter or longer fragments, modificd bonds and the like. Examples of
modified bonds or intormucleotide linkages comprise phosphorothioate, phosphorodithioate or the like. In an
cmbodiment, the nucleotides comprise a phosphorus derivative. The phosphorus derivative {or medified phosphate
group) which may be attached 1o the sugar or sugar analog moskety in the modified oligonucleondes of the present
Invention may be a monaphosphate, diphosphate, tniphosphate, alkylphosphate, alkanephosphate, phosphorothioate and
the like. The prepacation of the above-noted phosphate analogs, and thetr incorporation info pucleotides, modified
nucleotides and ohgonucleotides, per se, 1s also known and need not be deseribed here,

{00841 Since, as is known in the art, the translaton inittation codon is typieally 5%AUG (in transcribed mRNA
molecules; SYATG in the corresponding DNA molecule), the panslation inttlation codon is also referred to as the
"AUG codon,” the "start codon® or the "AUG start codon™ A ounority of genes has a travslation imtiation codon
having the RNA sequence 3-GUG, 8WUUG or 5WCUG; and 8-AUA, 5%ACG and 5-CUG have been shown to

4

funcion i vivo. Thus, the torms "panslation initiation codon” and "start codon” can encompass many codon
sequences, even thoogh the initiator amine acid in cach instance is typically methionine {(n cukarvotes) or
formylmetluorane (o prokaryotes). Eukarvofic and prokarvotic genes may have two or more altermative start codons,
any one of which may be preferenttally utihized for translation mitiation in a particular celf type or tissue, or under a
particular set of conditions. In the context of the invention, "start codon™ and "translation mitiation codon” refer 1o the
codon or codons that are vsed i vive to pitate translation of an mRNA wanseribed from a gene encoding BCL2

binding component 3 (BBC3), regardicss of the sequence(s of such codons. A transiation foenination codon {or "stop
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I
J

codon™} of a gene may have one of three sequences, Le, SVUAA, 5-UAG and SWUGA (the corresponding DNA
sequences are VTAA, 3~ TAG and 5-TGA, respectively).

{0085 The ferms “dan codon region” and "translation mitiation codon region” vefer fo a portion of such an mRNA or
gene that conconwpasses from about 23 to about 30 configuous nucleotides in cither direction (i, 5" or 3} fomt o
transtation inttiation codon. Similarly, the terms "stop codon region” and "translation termination codon region” refer o
a portion of sach an mRNA or gene that encompasses from about 23 to about 30 contigeous nacleotdes in either
direction (Lo, § or 3} from a3 tanslation termination codon. Consequently, the "start codon region” (or "translation
muiation codon region™) and the "stop codon region” {or "translation termination codon region”) are all regons that
may be targeted effectively with the antisense compounds of the present invention,

{00861 The open reading frame (ORF) or "eoding region,” which 13 known i the ant 1o vefer to the region between the
transiation imbiation codon and the translation ternunation codon, 1s alse a region which may be targeted effectively.
Within the context of the present invention, a tatgeted region s the intragenic region cacompassing the transiation
nttation of teenunation codon of the open reading frame (ORF) of a gene.

[087]  Another target region mchdes the 3 uniranstated vegion (STUTR), known i the art to refor w the portion of an
mRNA o the § direction from the translation ifiation codon, and thes inchuding sucleotides between the 37 cap site
and the ranslation imhiation codon of an mRNA {or comesponding nucleotides on the gene}. Stll another farget region
mcludes the 3" untranslated region (3'UTR}, known in the ant fo refer to the portion of an mRNA m the 3’ direction from
the translation termmation codon, and thus inchiding nuclentides between the translation termination codon and 3 end

of an mRNA (or corresponding nucleotides on the gene). The §' cap site of an mRNA comprises an N7-methylated
guanosine residue joined (o the Ssmost residac of the mRNA via a 53 wiphosphate linkage. The § cap region of an
mRNA 15 considered to include the § cap structure itself as well as the first 3¢ muclectides adjacent to the cap site.
Another target region for this invention is the 5 cap region.

{088} Although some eukarvoric mRNA tramsenpts ave divectly translated, many contain one or more regions,
knows as "mtrons,” whick are excised from a franscript before it is translated. The remaining (and therefore transtated)
regions are known as "exons” and are sphiced together to form a continuous MRNA sequence. In one embodiment,
targeting splice sites, Lo, intron~-exon junctions or exon-niron junctions, is particulary wsefid in situations where
aberrant spheing 15 tmplicated in disease, or where an overproduction of a particular sphice product is impheated in
discase. An aberrant fusion punction due to rearrangement or deletion i another cmbodiment of a farget site. mRNA
transcripts produced via the process of splicing of two {or more} mRNAs from different gene sources are konown as
“fusion franseripis”. Introns can be effectively targeted using antisense compounds targeted fo, for exmmple, DNA or
pre-mRNAL

088 In ap cmbodinent, the antisense oligenucleotides bind o coding andfor non-coding reglons of a fargat

polynuclentide and modulate the expression and/or function of the target molecule.

18



10

15

20

25

30

WO 2012/009347 PCT/US2011/043694

[009G] In an embodiment, the antisense oligonucleotides bind 1o natral antisense polynucleotides and modulate the
expression andfor function of the target molecule,

{00911 In an embodimient, the antisense ohigonuclentides bind 1o sense pelynacieotides and modulate the expression
awbor function of the target molecule.

{00921 Altermative RNA panscripts can be produced from the same genonue region of DNA. These alemative
wansenpts are generally known as "variants™. More specifically, "pre-mRNA variangs” ave transonpts produced from
the same genomic DNA that differ from other transcripts prodeced from the same genomic DNA in cither their start or
stop position and contain both mironic and exonic sequence.

[00831 Upon excision of one or more exon or indron regions, or portions thercof during splicing, pre-mRNA vanasts
produce smallor "mRNA variants™. Consequently, mRNA vanants are processad pre-mRNA vagants and each unique
pre-mRNA vartant must abways produce a uniqee mRNA variant as a result of sphomg. These mRNA variants are also
known as “altemnative splice variants”. {f no gplicing of the pre-mRNA variant oceurs then the pre-mRNA vanant is
identical 1o the mRNA variant.

[(004]  Variants can be prodoced through the use of alternative signals to start or stop transcription. Pre-mRNAs and
mRNAs can possess more than one start codos or stop codon. Variants that originate from a pre-mBNA or mRNA that
use alternative start codons are known as "altemative start variants” of that pre-mRNA or mRNA. Those transeripts that
use an alternative stop codon are known as "alternative stop varlanis” of hat pro-mRNA or mRNA. One specific type
of alternative stop vavant is the "polyA variant” m which the multiple transenipts produced result from the alternative
selection of one of the “polvA stop signals” by the tanseription machinery, thereby producing transeripts that lerminate
at wingue polvA sites. Within the context of the tnvention, the types of vartants described herein are abso embodiments
of target nucleic acids.

{00951 The locations on the target nucleic acid to wiich the antisense compounds hybridize ave defined as at least a

S-nucleotide long portion of a tavget region to which an active antisense compound is targeted.

[096]  While the specific sequences of cortain exemplary target segments are set forth herein, one of skall i the ant
will recagnize that these serve 1o illustraie and deseribe particular embodiments within the scope of the present
invention. Additional tareet segiments are readily identifiable by one having ordinary skill in the ant in view of this
disclosure.

{0097 Target segments 5-100 pucleotides in length comprising a stretch of at feast five (8} consecutive nucleotides
selected from withun the Hustrative preforred tarpet segments are considered (o be sustable for targeting as well,

{00981 Target segments can include DNA or RNA sequences that comprise at least the S consecutive nucleotides
from the 3'-tevmines of one of the illustrative preferred tavget segments (the romaning nuckeotdes being a consecutive
stretch of the same DNA or RNA beginning immediately upstream of the S-tenminus of the target scgment and

continuing untif the DNA or RNA contains about 5 to about 100 nucleotides). Similarly preferred target segments are
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represented by DNA or RNA sequences that comprise at least the 5 consecutive wrcleotides from the F-termimss of
one of the illustrative preferred target scgments (the remaining nucleotides being a consecutive stretch of the same
DNA or RNA beginning umediately downstream of the 3-terminus of the target scgment and contimuang untd the

PNA or RNA contains about § 1o about 10 nucleotides). One having skill in the art armed with the target segnrenis

illustrated herein will be able, without undue expertimentation, to identify further preforred tavget segments.

{0981 Once one or more target reglons, segments or sites have been identified, antisense compounds ave chosen
which are sufficiently complementary to the farget, Lo, hybridize sefficiently well and with sudficient specificity, to
give the desired effect.

[06G100] In embodiments of the imvention the oligonucleotdes bind 1o an mtisense strand of a paticular target. The
ohgonucleotides are at least 3 nucleotides in longh and can be synthestzed so cach oligonucleotide targets overlapping
sequences such that oligomuclentides are synthesized to cover the entire length of the target polynuclentide. The targets
also mchide coding as well as non coding regions,

{00101} In one embodiment, 1t 13 preferred to target specific nucleic acids by antisense oligonucleondes. Targetng an
antisense compound to a particalw muclae aad is 2 nudtistep process. The process usually begins with the
identification of a nucleic acid sequence whose fanction is 0 be modulated. This may be, for example, a collular gene
{or mRNA transcribed from the gene) whose expression is associated with a particular disorder or disease state, or a
non coding polynucieotide such as for example, non coding RNA (ncRNAJ

[00102] RNAs can be classified into (1) messenger RNAs (mRNAs), which are translated mto proteins, and (2} non-
protein-coding RNAs (neRNAs) ncRNAs comprise microRNAs, antisense wunscripts and other Transeriptional Units
{TL) contaming a high density of stop codons and lacking any extensive "Open Reading Frame”. Many noRNAs
appear to start from initiation sites in 3 untransiated regions (3UTRs} of protein-coding loci. neRNAs are often rare
and at least half of the ncRNAs that have been sequenced by the FANTOM consortium seem not to be polvadenvlated.
Most researchers have for obvious reasons focused on polvadenylated mRNAs that are processed and expaoried to the
evioplasm. Recently, it was shown that the set of non-polyadenyiated nuclear RNAs may be very large, and that many
such transeripts arise from so-called mfergenic regions. The mechanism by which ncRNAs may repulate gene
expression is by base paiving with target transenipts. The RNAs that fusction by base pairing can be grouped into {1) ¢is
encoded RNAs that are encoded at the same genetic location, but on the opposite strand to the RNAs they act upon and
therefore display perfect complementarity o therr target, and (2) tans-encoded RNAs that we cocoded ot 3
chromosomal location distinet from the RNAs they act upon and geacrally do not exhibit perfect basc-pairing potential
with their targets.

[(R103] Without wishing to be bound by theory, pernturbation of an astisense polynuclectide by the antisense
oligonucieotides described horein can alter the expression of the corresponding sense messenger RNAs. However, this

reguiation can either be discordant (antisense knockdown results in messenger RNA clevation) or concordant
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{antisense knockdown resalts in concomitant messenger RNA reduction). In these cases, antisense oligomucleotides can
be targeted to overlapping or non-overlapping parts of the antiscnse transeript roselting i #s koockdown or
sequestration. Coding a3 well as nos-coding antisense can be targeted m an identical manner and that either category 1
capable of rogulating the comespondmg sense franscripis — cither in a concordant or disconcordant manner. The
sirategies that are employed in identifying new oligonneleotides for use against a target can be based on the knockdown
of antisense RNA mranscripts by antisense ohgonueleotides or any other means of modulating the desired tavget.
[0104] Swraregy 10 In the case of discordamt regoluion, knocking down the antisense transcript clevates the
expression of the conventional (sense) gene. Should that latter gene encode for 3 known or putative drug target. then
knockdown of its antisense counterpart could concetvably mimic the action of a veceptor agonist or an enzyme
stimiant.
{0003 Swategy 20 In the case of concordant regulation, one could concomitantly knock down both antisense and
sense teanseripts and thereby achieve synergistic reduction of the cowventional (sense} geoe expression. 1f], for example,
an anisense oligonucleotide is used to achieve knockdown, then this strategy can be used o apply one antisense
oligonuclootide targoted o the sense transcript and another antisense oiign'rmclaatida 1o the corresponding antisense
franseript, or a single energetically symimetric antisense oligonucieotide that sinmitancousty targets overlapping sense
and antisense MSCIpls.
[00106] According to the presemt mvention, anfisense compounds include antisense oliponucicetides, ribozyvmes,
external guide sequence (EGS) oligonucleotides, siRNA compounds, single- or double-stranded RNA mterference
{RNAD compounds such as aRNA compounds, and other oligomenie compounds which hybridize to at least a portion
of the trget nucleie acid and modidate s Smction. As such, they may be DNA, RNA, DNA-Ike, RNA-like, or
mixtures thereof, or may be mimetics of one or more of these. Those compounds may be single-stranded,
doublestrunded, circular or hairpin oligomeric compounds and may contain structural clements such as internal or
rerminal bulges, mismatches or loops. Antisense compounds are routinely prepaved linearly bat can be joined or
otherwise prepared to be civoudm andfor branched, Antisense compoands can include constructs sach as, for example,
two strands hybridized o fonm a wholly or partially double-stranded compound or a single strand with sufficient self~
complementarity o allow for hybnidization and formation of a fully or partially double-stranded compound. The twao
strands can be linked btemnally Jeaving free 3 or § termint or can be linked to form a continaous harpin stractiwe or
foop. The hatrpin structure may cordain an overhang on either the 8 or 37 terminus producing an extension of single
sttanded chavacter. The double stranded compounds optionally can mclude overbangs oo the onds, Further
muodifications can include conjugate groups attached to one of the termim, selected nucleotide positions, sugar positions
or to one of the intermucleoside linkages. Altematively, the two strands can be hnked via a non-nucloie acid moiety or
linker group. When fonmed from ondy one strand, dsRNA can fake the form of a self-complementary hairpin-tvpe

molecule that doubles back on itself to form a duplex. Thus, the dsRNAs can be fully or partially double stranded.
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Specific modulation of gene expression can be achieved by stable expression of dsRNA harpins i transgenie ceff
fines, however, it some emboedaments, the gene expression or function is up regalated. When formed from two strands,

or a single strand that takes the form of a selfcomplementary haupin-type molecule doubled back on itself to form 3
duplex, the two strands (ot duplex-forming regions of 3 single strand) are complementary RNA strands that base pair in
Watson-Crick fashion.

{1671 Once introduced 1o a system, the compounds of the myvention may elicit the action of one or more enzymes or
stractural proteins o effect cleavage or other modification of the target nucleie acid or may work via occupancy-based
mechanisms, In general, nucleie acids {including oligonucleotides) may be deseribed as "DNA-Bke" (Lo, generally
having one or more 2-deoxy sugars and, generally, T rather than U bases) or "RNA-like” (1., gonerally baving one or
more 2- hvdrexad or P-modified sugars and, generally 1 rather than T bases), Nucleie acid helices can adopt wore than
one type of structure, most commonty the A- and B-forms. It is believed that, in general, oligonucleotides which have
B-form-like structure are "DNA-{ike" and those which have A-forndike structure are "RNA-Uke." In some {chimeric)
embaodiments, an antisense compound may contain both A~ and B-form regions.

{1681 In an embodiment, the desired oligonucleotides or antisense compounds, comprise at least one of antisense
RNA, antisense DNA, chimeric antiscnse oligonacicotides, antisense oligaucieotides comprising modified Hokages,

idferforence RNA (RNA1), short interfering RNA (siRNA); a micro, interfering KNA (miRNAY, a small, temporal

RNA (stRNAY, or a short, hairpin RNA {shRNAY, small RNA-induced gene activation {RNAa);, small activating RNAs
{saRNAg), or combinations thereof

{00109 dsRNA can also actvate gene expression, a mechanism that has been tormed "smalt RNA-nduced genc
activation” or RNAa. dsRNAs targeting gene promoters induce pofent transcriptional activation of assotiated genes.
RNAa was demonstrated i human cells using synthetic dsRNAs, termed "small activating RNAS” {saRNAsY It s
currently not known whether RNAa s conserved in other orgauisms.

[(16110] Small double-stranded RNA (dsRNA), such as small ingerfering RNA {siRNA) and microRNA (miRNA),
have been found to be Hhe tngger of an evolutionary conserved mechamsm koown as RNA dorforence (RNA1. RNAL
mvariably Ieads to gene silencing via remodeling chromatin o thereby suppress franseription, degrading
complementary mRNA, or blocking protein translation. However, in sstances deseribed m detail m the examples
section which follows, oligomucleotides are shown to increase the expression andfor funchon of the BCL2 binding
componert 3 (BBU3) polynucleotides and encoded products thereofl dsRNAs may alse aet as small activating RNAs
{saRNA} Without wishing to be bound by theory, by targeting sequences in gene promotfers, saRNAs would mduce
target gene expression i1y a phenomenon referred to as dsRNA-induced ranseriptional activation (RNAa).

{3111} In a fusther embodiment, the "preferved target segments” identified herein may be employed 1 a soreen for
addivonal compounds that modulate the expression of BCL2 binding component 3 (BBC3) polvnucicotides.

"Modulators” are those compaunds that decrease or increass the expression of a nuckeie acid molecule encoding BBC3
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and which comprise at least a S-nucleotide porton that is complementary to a preforred target segrent. The screening
method comprises the steps of contacting a preferred target segment of a nacleic acid molecole encoding sense or
natural antisense polymucleotides of BBO3 with one or more candidate modidators, and selecting for one or more
candidate modulators which decrease or increase the expression of a nueleic acid molecule cneceding BBCS
polynucieotides, e.g. SEQ D NOS: 3 10 8. Once it is shown that the candidate modulator or modulators are capable of
modudating {cg. eiber decreasing or ncreasing) the expression of a nucleic acid molecule encoding BBC3
polyaucieotides, the miodalator may then be cmploved In further tnvestigative studics of the function of BB(C3
polynuclentides, or for use as a research, diagnostic, or therapeutic agent i accordance with the present ivvention,
[00112] Targeung the natural antsense sequence preferably modudates the function of the target gene. For example,
the BBCY gene (e.g. accession number NM 1272423 In an ombodiment, the tarzet s an antisense polynucleotide
of the BBC3 gene. In an embodiment, an antisense eligonucleotide targets sense andéor natiwal antisense sequences of
BBC3 polynuckeotides (e accession mumber NM_O0H127242), variants, alleles, isoforms, bomologs, mutants,
dervatives, fragments and complementary sequences thereto. Preferably the oligonucleotide is an antisense molecule
and the targets iwlude coding and noncoding regions of antisense andior sense BBO3 polymucleotides.

[16113] The preforred target scgments of the present nvention may be also be combined with their respective
complementary antisense compounds of the present invention to form stabilized double-stranded (duplexed)
oligonucicotides.

{00114} Suoch double stranded oligonucleotide moietics have been shown m the art to modulate target expression and
regulate translation as well as RNA processing vin an antisense mechantsm. Moreover, the double-stranded moictios
may be subject © chomical modifications. For example, such double-stranded moietics have been shovwn to inhibit the
target by the classical hyvbridization of antisense strand of the duplex to the farget, thereby trigpering enzyvmatic
degradation of the target.

[OGTES] o an embodiment, an antisense oligonuckeotide targets BCL2 binding component 3 (BBC3) polvnucieoudes
{v.g. accession mumber NM 101127242, vartants, alleles, isoforms, homologs, mutants, dervatives, fragments and
complementary sequences thereto. Preferably the oligonucieotide is an antisense molecule,

{00116} In accordance with ombodiments of the invention, the farget nucloe acd mwolecale is not mited 10 BBC3
alone but extends to any of the isoforms, receptors, homologs and the like of BBC3 molecules.

[0C117] In an embodiment, an oligonucleotide fargets a natural antisense sequence of BB polynucleotides, tor
example, polynucicotides sot forth as SEQ ID NOS: 2, and any vanants, alleles, homologs. mutants, derivatives,
fragments and complementary sequences thereto. Exanmples of antisense oligonucleotides are set forth as SEQ 1D NOS:

Jto k.
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[001IRY In one ewbodiment, the oligonucleotides are complementary to or bind to nucleie acid sequences of BBC3
antisense, including withost {imitation noncoding sense andfor antisense  soquonces assoctated  with BB(O3
polyouckeotides and modiudate expression andior function of BBC3 molecules.

{00119 1o an enbodiment, the oligonueleotides are complementary to or bind o nuckele acid sequences of BBC3
natural antisense, set forth as SEQ ID NOS: 2, and modulate expression andfor function of BBC3 molecules.

{01207 In an embodiment, oligonucleoudes comprise sequences of at least 5 conseautive nucleotides of SEQ 1D
NOS: 3 1o 8 and modulate expression andéor fimction of BBC3 molecales,

{00121} The polynucleotide targets comprise BBC3, mcluding fanuly members thereof, variants of BBC3; mutants of
BBQ3, ncluding SNPs; noncoding sequences of BBCS, alleles of BBCS, species variants, fragmonts and the ke,
Preferably the oligonucleotide is ap antisense molocule.

{00122 In an cmbodiment, the oligonucleotide targeting BBCU3 polynocieotides, compriser antisense RNA,
inforforence RNA (RNAD, short interfering RNA (5IRNA), nvicro interfering RNA {puRNA); a smgll, kanporal RNA
{stRNA}; or a short, hatrpin RNA {shRNA), small RNA-induced gene activation (RNAa); or, small activating RNA
{saRNA}.

{61231 In an embodument, targeting of BCL2 binding component 3 (BBC3) polynucicotides, e.g. SEQ 1D NOS: 2w
8 modulate the expression or function of these targets. In one embodiment, expression or fimction is up-repulated as
compared to a control. In an embodiment, expression or function is down~-repulated as compared 0 a control.

100124} In an cmbodiment, antisense compounds comprise sequences set forth as SEQ 1D NOS: 3 o 8. These
ohgonucleotides can comprise ong o mone modified nucleotides, shorter ov longer fragments, modified bondys and the
fike.

{00125 In an embodiment, SEQ 1D NOS: 3 1o 8 comprise one or more LNA nucleotides. Table 1 shows exemplary

antisense ohigonucieotides useful i the methods of the fnvention.

Table 1:
Antisense
Seqguence 1D Sequence
Sequence Name
SEQID NOS3 CUR-167S8 RO ARCRCHATAFQHORCR AT G AT TR RARC
SEQ IDNO4 CUR-1676 AFPROMOFAFCFCRCRAYTAOI TR GRORCFTRIYC
SEQ D NGS CLR-1677 ARG O AFAPGRORGA TR CTRCRRCRA
SEQ ID NG CUR-1678 CHOFCFANGY TN TRATGAQRTH TR TR ORCRGAORAYTIGHT
SEQ ID NGT CUR-10T9 THOFPROGY PO O OO ARAT GO TGP ARG
SEQ ID NO:Y CUR-1303 TECFPEQITRCRGH OO CFA ARGROF TR GA AR GHT
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[00126] The modelation of a desived target nucleic acid can be carried owt o several ways known in the art. For
example, antisense ohigonacleotides, sIRNA ete. Enzymatic nucleic actd moleaudes {eg., ribozymes) are nucleie acid
motecuies capable of catabyzing one or more of a variety of reactions, inclading the ability to repeatedly cleave other
separate micleic acid molecules in a pucleotide base sequence-specific manner. Such cozymatic nucleic acid molecules
can be used, for example, to target virtually any RNA transeript.

[6127] Because of their sequence-specificity, wans-cleaving enzymatic vucleie acid molecales show promise as
therapeatic agents for human disease, Epzymatic nuclete acid molecules can be designed 1o cleave specific RNA
targets within the background of celhidar RNA. Such a cleavage event renders the mRNA non-functional and abrogates
profein expression from that RNA. In this manner, syathesis of a protein associated with a disease staie can be
selectively mhibited.

[0G128] In general, enzymatic nucleic acids with RNA cleaving activity act by first binding to a twget RNA. Such
bindmg occurs theough the arget binding portion of an enzynatic ruckeic acid which 13 held in close proximity 1o an
enzymatic portion of the molecule that acts to cleave the target RNA. Thus, the enzymatic nucleic acid first recognizes
and then binds a targer BNA dhwough complomentary base pairing, and once bound o the comect site, acts
enzvimatically o cut the arget RNA. Strategic cleavage of such a target RNA will destroy 163 ability to direct synthesis
of an encoded protein. After an enzymatic nucleie acid has bound and cleaved its RNA tarpet, 1 is released from that
RNA to scarch for another target and can repeatedly bind and cleave now targets.

[00129] Several approaches such as i vitvo selection {evoluton) strategies (Orgel, (1979) Proe. R. Soc. London, B
203, 435) have been wsed 0 evolve new nucleic acid catalvsts capable of catalvaing a vaviety of reactions, such as
eleavage and ligation of phosphodiester linmkages and amide hinkages.

{0G130] The development of ribozyvimes that are optimal for catalvtic activity would contiibute significantly to any
strategy that employs RNA-cleaving ribozymes for the pwrpose of regulating gene expression. The hammerhead
ribozyme, for example, functions with a catalyne rate theat) of aboat 1 min-1 in the presence of satwating (10 mM)
concentrations of Mg2+ cofactor. An artificial "RNA figase® ribozyme has been shown to catalyze the corsesponding
selfvmodification reaction with a rate of about 100 min~1. In addition, it is known that certain modified hanunerhead
ribozymes that have substrate binding arms made of DNA catalyze RNA cleavage with nmuadtiple turn-over rates that
approach 10 min-1. Finally, replacement of a specific residue within the catalvtic core of the hammerhead with certain
nucleotide analogues grves modified nbozymes that show as much as a 10-fold wmprovement in catalyvtic rate. These
finchings demonstrate that ribozvimes can promote chenucal transformations with catalytic rates that are sigoificantly
greater than those displaved w viro by most natural selfecleaving nbozymes. It 18 then possible that the structuves of
certain selfeleaving ribozymes may be optinnzed to give maximal catalytic activity, or that entirely new RNA motifs

can be made that display significantly fster rates for RNA phosphodiester cleavage.
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{00131} Intermolecular cleavage of an RNA substrate by an RNA catalyst that fits the "hammerbead” model was first
shown in 1987 (Uldenbeck, O, C. (1987) Nature, 328: 396-600). The RNA catalyst was recovered and reacted with
muitiple RNA molecules, demonsirating that it was truly catabviic,

{00132] Catalytic RNAs designed based on the "hamwmothead” motif bave bern used to cleave specific target
sequences by making appropriate base changes m the catalytic RNA to maintain necessary base pairing with the target
sequences. This has allowed use of the catadytic RNA to cleave specific target sequences and indicates that catalytic
RNAs designed according to the "hanynerbead” model may possibly cleave specific substrate RNAs invivo.

[00133] RNA mierference (RNA1) has become a powerful tool for modulating gene expression i mammals and
mammalian cells. This approach requires the delivery of small interfering RNA (siRNA) either as RNA uself or as
DPNA, using an expression plasmd or virus and the coding seguence for small hatmpin RNAs that are processed to
siRNAs, This svstem enables efficient transport of the pre-siRNAg to the ovioplas where they are active and permit
the use of regulated and tissae specific pramaoters for gone expression.

{00134} In an embodiment, ap oligonucleotde or antisense compound comprises an oligomer or polymer of
ribonucleie acid (RNAY andfor deoxyrbomeleic acid {EBNA), or a mimetic, chimera, analog or homolog theveof. Tlas
term inchudes obigonucicotides composed of naturally occurring sucleotides, sugars and covalent intormucieoside
{backbone) linkages as well as oligonuclestides having non-naturally occurring portions which fimction sinnlarly. Such
modified or substituted oligonuclectides are often desired over native forms because of desirable properties such as, for
example, enhanced celtular uptake, enhanced affinity for a target nucleic acid and mncreased stability in the presence of
nucleases.

{00135] According to the present invention, the oligenucleotides or "antisense compounds™ mclude antisense
oligonuclentides {e.g. RNA, DNA mumetic, chumera, analog or homolog thereof), ribozymes, external guide sequence
(EGS) ohizonucleotides, sIRNA compounds, single~ or double-stranded RNA interference {RNAD compounds such as
SIRNA corppounds, saRNA, aRNA, and other oligomeric compounds which hybridize to at feast a portion of the target
nucleic acid and modudate its function. As such, they may be DNA RNA, DNA-fike, RNA-Bke, or nuxtures thereof, or
may be mimetics of one or more of these, These compounds may be single-stranded, double-stranded, creular or
hatrpin oligomeric compounds and may confain structural clements such as internal or ternunal bulges, mismatches or
loops. Antisense compounds are routinely preparved lincarly but can be joined or otherwise prepared to be arcular
andéor branched. Anbisense compounds can inelude constructs such as, for example, two strands hybridized to form a
wholly or partislly double-stranded compound or a single strand with sufficient self~complomentanty o allow for
hbridization and formation of a fully or partially double-stranded compound. The two strands can be hnked nternatly
leaving free 3" or ¥ ternuni or can be linked to form a continuous hatpin structure or loop. The hairpin structure may
comtain an overshang on cither the 5 or 3" torminus prodacing an extension of single stranded character. The double

stranded compounds optionally can include overhangs on the ends. Further modifications can mclude conjugate mroups

[~
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attached o one of the termini, selected nucleotide positions, sugar posions o to one of the nternucleoside hinkages.
Altematively, the two strands can be linked via a non-nucleic acid moiety or linker group, When formed from only one
strand, dsRNA can take the form of a self-conplementary hairpin-type molecude that doubles back on self 1o form a
duplex. Thus, the dsRNAs can be fully or partially double stranded. Specific modulation of gone expression can be
achieved by stable expression of dsRNA hairping in pansgenie cell Hnes. When formed from swo strands, or a single
strand that takes the form of a self-complementary hatrpin-type molecule doubled back ou itself to fore a duplex, the
two strands {or duplex-forming regions of a single strand} are complomentary RNA strands that base pair in Watson-
Crick fashion.

[00136] Once mtroduced to a system, the compounds of the invention may clictt the action of one or Tore enzymes of
structuead proteins to effect eleavage or other modification of the target nucleic acid or may work via eccupancy-based
mechanisms, In general, nuckeic acids (nehading ohigonucleotides) may be described as "DNA-Bke” (1o, generally
having one or more 2-deoxy sugars and, generally, T rather than U bases} or "RNA-lke" (1o, gencrally having one or
maore 2 hydroxyl or 2'-modified sugars and, generally U rather than T bases). Nucleie acid helices can adopt more than
one type of structire, most conunondy the A- and B-forms. | i3 believed that, i general, oligonucieotides which have
B-fonm-like structure are "DNA-Bke” and those which have A-formlike stracture are "RNA-Ike” In some (chimeric)
cmbodiments, an antisense compound nay contain both A- and B-form regions,

[00137] The antisense compounds i accordance with this invention can comprise an antisensg portion from about §
to about 80 nucleotides (1.e. from about 3 1o about 80 linked nucleosides) m length. This vefors to the length of the
antisense strand or portion of the antisense compound. In other words, 8 single-stranded antisense compound of the
wvention comprises from 3§ & about 80 nucleotides, and a double-stranded antisense compound of the invention (sach
as a dsRNA, for exanple) compnises a sense and an antisense strand or portion of § to about 80 nucleotides in length,
One of ordinary skill in the ant will appreciate that this comprebends antisense portons of 5, 6, 7.8, 9, 14, 11, 12,13,
1,015, 06, 17, 18, 19,20, 21, 22, 23, 24, 25, 26,27 2R, 29, 341, 31, 32,33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 4445,
46,47, 48 49, 50, 51, 52,53, 54, 55,56, 57, 3R, 39, 60, 61,62, 63, 64 65,66, 67, 68,69, 70, 71, 72,73, 74, 75,76, 77,
T8, 79, or 8O nucleotides in length, or any range therewithin,

06138} In one embodiment, the antisense compounds of the nvention have antisense portions of 10 o 30 nucleotides
it length. One having ordinary skill in the art will appreciate that this embodies oligonucleondes having antisense
portions of 10, 11, 12, 13, 14, 15,16, 1718, 19,20, 21,22, 23,24, 25, 26,27, 28, 29,30, 31, 32, 33, 34 35,36, 37, 38,
39,40, 41, 42,43, 44,45, 46, 4748, 49, or 30 nucleotides in length, or any range therewithun, b some ersbodiments,
the oligonucleatides are 13 nucleotides in length.

131397 In one embodiment, the antisense or oligonucieotide compounds of the invention have antisense portions of

{2 or 13 to 30 nocleotides m longth, One having ordinary skill i the agt will appreciate that this embodics antisease
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compounds having antisense poruons of 12, 13, 14, 15, 16, 17, 18, 19, 26, 21, 22, 23, 2425, 26, 27, 28, 29 or 30
nucleotides in leapth, or any range therewithin

[00140] In an ombodiment, the oligomenic conpounds of the present invention alse mchude variants in which a
diffcrent base is present at one or more of the nuckeotide positions i the conmpound. For exaraple, if the first nucleonds
is an adenosing, varants may be produced which contain thymidine, guanosine or eytidine at flus position. This may be
done at any of the positions of the anusense or &RNA corapounds. These compounds are then tested wsing the
methods described herein to determine their ability o inhibit expression of a target nueleic acid.

{00141} In seme embodiments, homology, sequence wdentity or complementarity, between the antisense compound
and target s from about 40% to about 604, In some embodiments, homology, scquence Wentity or complementarity, is
from sbowt 60% 1o abowt 70%. In some embodiments, homology, sequence identity or complementarity, is from about
T0% to abowt 80%. In some embodiments, homology, sequence wdentity or complementarnity, is ttom about 80% to
about ¥0%. 1o some ambodiments, homology, sequenee identity or complomentarity, is abouwt 9%, about 92%, about
9%, about 93%, about 6%, about §7%, about 98", about 9% or about 100%.

{14271 In an cmsbodiment, the antisense oligonucieotides, such as for example, nuckeie acid moleaules set forth in
SEQ ID NOS: 3 to 8 comprise one or more substitetions or modifications. In one embodiment, the nucleotides are
substituted with locked nucleie acids {(LNAY.

[00143] In an embodiment, the oligonucieotides target one or more regions of the nucleie acid molecules sense andfor
antisense of coding and‘or non~coding sequences associated with BBC3 and the sequences set forth as SEQ 1D NOS: 1
and 2. The oligonucleotides are also tavgeted to overlapping regions of SEQ TDNGS: and 2.

{00144 Ceortain preforred  oligomucleotides  of this vention are  chimernic  oligomucieotides.  "Chanerie
oligonuclentides” or "chimweras,” i the context of this invention, are oligonucicotides which contan fwo or more
chenncally distinet regions, each made up of at least one nucleotide. These oligonucleotides typically contain at least
one region of modified mnucleotides that confers one or more beneficial properties (such as, for example, ncreased
nucloase resistance, mereased uptake into cells, increased binding affuty for the target) and & region that is a sabstrate
for enzymes capable of cleaving RNADNA or RNARNA hybrids, By way of cxample, RNase H is a cellular
endonuclease which cleaves the RNA strand of an RNADNA duplex. Activation of RNase H, thorefore, results n
cleavage of the RNA tavget, thereby greatly enhancing the efficiency of antisense modalation of gene expression.
Consequently, comparable results can often be obtained with shorter cligonucleotides when chimerie oligonueleotides
are used, compared o phosphorothioate deoxyoligonucleotides hybndizing to the same target region. Cleavage of the

RNA target can be routinely detected by gel electrophoresis and, 1 necessary, associated nucleie acid hvbridization
technmiques known i the art. In one an embodiment, a chimene oligonucleotide comprises at least one region modified
o increase target binding affimity, and, usually, a region that acts as a subswrate for RNAse H. Affinty of an

oligonucleotide for its target {in this case, a nucleie acid encoding ras) is routinely determined by measuring the Tm of
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an oligonucleondefarget pair, which is the temperature at which the oligonacleotide and target dissociate; dissociation
ts detected spectrophotometrically. The higher the Tm, the greater is the affinity of the ohigonucleotide for the target.
{00145] Chimertc antisense compoungds of the vention may be formed as composite stnuctires of fwo or more
eligonucicotides, modificd oligomucicotides, oligonucleosules andfor oligonucieotides numetics as described above.
Such; compounds have also been referred to in the art as hvbnds or gapmers. Representative United States patents that
each the preparation of such hyvbrid structhures comprise, but are not limited to, US patent nos. 3,013 83¢: 5149797, 5,
220,007, 3256778, 3366878, 3403711, 5401 133; 5563350, 3623063, 3652355, 5,652356; and 8700922,
cach of which s herein incarporated by reference.

[00146] In an ombodiment, the region of the ohigonucleotide which is modified comprises at least one nuclestide
modified at the 2 postion of the sugar, most proferably a P-Oalkvl, 2-0-alkyl-O-allkyl or 2-fluovo-modificd
nucleotide. In other an embodiment, RNA modifications inchude 2'-fluoro, 2-amino and 27 O-methyl modifications on
the ribose of pyrinudings, abasic residues or an inverted base at the 3 ead of the RNA. Such modifications are routinely
ncorporated into oligonucieotides and these oligonuciconides have been shown to have a higher T (L.e., bigher target
binding affinity) than; 2-deoxyoligonucleotides agamst o given target. The effect of such inereased affinity 15 fo greatly
enbance RNAL oligonucleotide inhibition of gene expression. RNAse H is a celbdar endonuclease that cleaves the
RNA strand of RNADNA duplexes; activation of this enzyme therefore results in cleavage of the RNA target, and thus
can greatly enhance the efficiency of RNA# miubition. Cleavage of the RNA target can be routinely demonstrated by
gel clectrophoresis. In an embodiment, the chimeric oligonucleotide 1s also modified to enbance nuclease resistance.
Celle contain a variety of exo- and endo-nucleases which can degrade nuclele acids. A mumber of mucleotide and
nucleoside modifications have been shows o make the oligonucleotide it which they are mcorporated miore resistant
to nuciease digestion than the native oligodeoxynucleotide. Nuclease resistance is routinely measured by incubating
oligonuclentides with cellular extracts or iselated nuclease solutions and measuring the extent of mtact oligonucleonde
remiaining over thme, usually by gel electrophoresis. Ohgonacleotdes winch have been modified o enhance their
nucloase resistance swrvive intact for a longer time than ynmodificd ohgonucieotides. A variety of oligonucleotide
modifications have been domonstrated to enhance or confer nuclease resistance. Oligonucleotides which contain at
least one phosphorothioate modification are presently mwore preferred. In some cases, oligonmucleotide modifications
which enhance target binding affimity are also, mdependently, able fo enhance nuclease resistance.

[06147] Specific examples of some preferred oligonuclentides envisioned for this invention inelude those comprising
mockified hackbones, for example, phosphorothivates, phosphotricstors, methyl phosphonates, short cham alkyl or
eyvcloalkyl mtersugar binkages or short chun heteroatomic or heterocyelic mtersugar linkages. Most preferred are
oligonucleotides with phosphorothioate backbones and those with heteroatom backbones, particulady CH2 -NH-~-O--
CH2, CH~-NCH33--0--CH2 {konown as a methylenc(methyviimino) or MMI backbone], CH2 --O--N (CH3)--CH2,
CH2 -N (CH3}-N (CH3)~-CH2 and O--N (CH3»CH2 ~~CH2 backbones, wherein the native phosphodiester
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backbone s represented ag O--P~0--CH ). The amude backbones disclosed by De Mesmaeker et all (1995) Ace. Chem,
Res. 28:366-374 are also preforred. Also preferred are oligonucieotides having morpholine backbone stractures
{Sommerton and Weller, U.S. Pat. No, 5,034,306). In other an embodiment, such as the peptide nuckeic acid {PNA)
backbone, the phosphodicster backbone of the oligonucleotide is replaced with a polyanude backbone, the nucleotides
being bound directly or indirectly to the aza nitrogen atons of the polvamide backbone. (ligonucleotides may also
comprise one or more substitated sugar moleties. Preforred oligonucleotides comprise one of the following at the 2
position: OH, SH, SCH3, F, OCN, OCH3 OCH3, OCH3 O(CH2)n CH3, O{CHZ NH2 or O{CH2m CH3 where nis
from | o about 10; 1 o C10 lower atkyl, allcoxyalkoxy, substituted lower atkyl, atkaryl or aratkyl; CL Br; ON; CF3
QUF3; O, Sev, v Neglkyl: O, S, or Nealkenyl, SOCH3; SO2 CH3; ONO2; NO2 N3: NH2; heteroeveloatkyd
heterocycloalkaryl; aminoalkvlamme; polvalkyviamino; substituted silvl; an RNA cleaving group; a reporier group: an
mtercalator; a group for improving the pharmacokinetic propertics of an oligonecicotide; or & group for improving the
pharmacodynanic proporties of an oligonucleotide and other substitucots having similar properties, A preferred
modification includes 2-methoxyethoxy {2-0-CH2 CH2 QCH3, also known as 2-0O-~(2-methoxyethyh. Other
preferred modifications iclude 2-methoxy (2-0--CH3Y, - propoxy (2-0CH2 CH2CH?) and 2-fheore (2VF). Similar
modifications may also be made at other positions on the oligonucleotide, particudarty the 3 position of the sugar on the
3 terminal nucleotide and the &' position of 5" terminal nuckeotide. Oligonucieotides may also have sugar numetics such
as cvclobuiyls in place of the pantofuranosyl group.

[00148] Oligonucleotides may also include, additionally or alternatively, nucleobase (often reforred to in the art
stmply as "base™) modifications or substitutions. As wsed heretn, "unmodified” or "natwral” nuckeotides imclude adenine
{A), guamine (G), thyming (1), ovtosine {C) and uracil {U) Modified nucleotides include nucleotides found only
infrequently or transiently in natural nuclewe acids, e.g., hypoxanthune, 6-methyladenine, 3-Me pyrimidines, particulardy
S-methyleytosine {also referred 1o as S-methyl-2" deoxyeyiosine and ofien reforved o in the ant as 5-MeC), 5-
hvdroxymethyleytosine (HMUO), glycosyl HMCO and genobiosyl HMC, as well as synthetic nucleotides, e.g, 2-
aminoadening,  2-{methvlaminmadening,  2-Goudazolvlatkybadenine, 2-  (aouncalklvasmunoadenine  or  other
heterosubstituted alkyladenines, 2-thiouract, 2-thiotlnvmine, 5~ bromouractl, S-hydroxymethyvhirac, B-azaguanine, 7-
deazaguanine, N6 (G-anminobexyhadenine and 2 6~-diaminopurine. A "universal” base known in the ant, e.g.. mosing,
may be incladed. 5-Me-C substitotions have been shown to increase nucleie actd duplex stability by 0.6-1.2°C. and are
presently preferred base substitubions,

{00149 Another modification of the oligonuclentides of the invention wnvolves chomically hnking © the
oligonucleatide one or more mwoieties or conjugates which eshance the acuvity or cellular uptake of the
oligonucleotide. Sach moieties mckade but are not Timuted fo hipid moieties such as a cholesterol moiety, a cholestoryl

mosety, an aliphatic chain, e.g., dodecandiol or undecyl tesidues, a polvamine or a polyvethviene glveol chai, or
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Adwmantane acetic acid. Oligonucleotides comprising lipophilic woletics, and wethods for preparing such
oligonycicotides are known i the art, for cxample, ULS, Pat. Nos, 5,138,045, 5,218,105 and 5 459,235,

{0G1507 1t i3 not necessary for all positions m a given oligonucleotide to be wniformby mndified, snd m fact more than
onc of the aforementioned modifications way be incorporated i a single oligonuclestide or even at withun a single
mcleoside within an oligonucleotide. The present mvention also imcludes oligonucieotides which are chimeric
oligonucleotides as herembefore defined.

[3151] In another embodiment, the mucleic acid molecale of the present mvention is conpugated with another moicty
mcluding but not linited to abasic nucleotides, polyether, polyamine, polyanudes, peptides, carbohydrates, hipid, or
polyhydrocarbon compounds. Those skilled in the art will recognize that these molecules can be linked to one or more
of any nucleotdes comprising the nucleie acid wolecale ot several positions on the sugar, base or phosphate group.
[06152] The ohigonuclentides used i accordance with this invention may be conveniently and routinely made through
the well-known technigue of solid phase synthesis, Equipment for such synthesis is sold by several vendors including
Applicd Biosystems. Any other means for such synthesis may also be eowployved; the acteal symthesis of the
oligonucieotides 15 well within the talents of one of ordinary skill in the art. It s also well known o use stmilar
technigques to prepare other obigonucleotides such as the phosphorothioates and alkyviated denvalives. It is also well
known to usc simmlar techniques and conumercially available modified anudites and controlled-pore glass (CPG)
privducts such as biotin, fluorescem, acridine or psoralen~-modified anudites andéor CPG (available from Glen Research,
Sterhng VA) to synthesize fluorescently labeled, biotinylated or other modified obigonucieotides such as cholesterol-
modified oligonuclentides.

{00153 1o accordance with the mvention, use of modifications such as the vse of LNA monomers to eshanee the
potency, specificity and duration of action and broaden the routes of adnunistration of oligonucleotides comprised of
current chemistries such as MOFE, ANA, FANA, PS ete. This can be achieved by substituting some of the monomers in
the current oligonucleotides by LNA monomers. The LNA modified oligonmucleotide may have 8 size simnilar o the
parent compound or may be larger or preferably smaller. It 18 preforved that such LNA-modified oligonucieotides
contain lesy than about 70%, more preferably less than about 60%, most preferably less than about 3% LNA
monomers and that their sizes are between about 3 and 25 nucleotides, more preferably between about 12 and 20
nucleotides.

[06154] Preforred medificd oligomuclentide backbones comprise, but not hmited to, phosphorothioates, chiral
phosphorothicates, phosphorodithicates, phosphotniesters, aminoalkyiphosphottiesters, methyl and  other alkyl
phosphonates  conprising  Yalkylene phosphonates and  chival  phosphonates, phosphinates, phosphoranudates
comprising  J-amine  phosphormmdate . and anunocalkylphosphoranndates,  thionophosphoramidates,

thionoalkyiphosphonates, thionoalkyiphosphotriesters, and boranophosphates having normal 35 linkages, 2°-3 linked
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analogs of these, and those having wvented polarity wherein the adjacent pairs of mucleoside units are hinked 3458 10 5%
For 2-8 1o 5%2° Various salts, mixed salts and free acid forms are also included.

[00155] Representative Umited States patents that teach the preparation of the above phosphores containing linkages
comprise, hut are not Hmited to, US patent nos. 3,687 808; 4460863, 4476301, 5023.243; §, 177,196; 5,188.897;
S264423; 3276019, 5278302, S286. 717 S32L131; 3399676, 5405939, 5453406, S455, 233, 5460,677;
SATEN2S, S.519,126; 8,536,821, 5,541,306, 5,550,111 5,563, 253, 5,571,799, 5587361 and 5,625,030, cach of
which is herein incorporated by reference,

[00156] Prefomed modified oligonucicotide backbones that do not include a phosphonus atomn: therein have backbones
that are formed by short chan alkyl or eycloalkyl internucleoside bnkages, mixed heteroatom and alky! or eyeloalkyl
internucleoside Bnkages, or one or more short chain heteroatomic or hoteroovehe imtermucicownde Tinkages, These
comprise those baving morpholino lidkages (formed in part from the sugar portion of a nucleoside), sifoxane
backbhones; sulfide, sultoxide angd sulfone backbones; formacetyl and thioforroaocty! backbones; methylene formacetyl
and thioformacetyl backbones; alkene contamung backbones, sulfamate backbones; methylencunino  and
methylenchyvdrazine backbones; sulfonate and sulfonanuide backbones; amide backbones; and others having mixed N,
0, S and TH2 component parts.

[001387] Representative United States patents that teach the preparation of the above oligonucleosides comprise, but
are not himited to, US patent nos. 5.034,506; 5166318, 5185444, 5214 134; 5216,141; 5235,033; 5264, 362; 5,
264.564; 5405938; 5434257, 5460,677, SATONET, SARDGTT, 3541307, 5561225, 5,596, O86; 5,602 244,
310289 5602 240, 5,608,046, 5610289 5618704, 5,623, 070 5,663312; 5633360, 5,677 437, and 5677439,
each of which s herain incorporaied by reference.

{00138} In other preferved oligonueleotide numietics, both the sugar and the mternucleoside nkage, 1o, the backbone,
of the nucleotide units are replaced with novel groups. The base units are maintained fv hybridization with an
appropriate nacleic acid target compound. Owe such ohgomeric compound, an ohgouncleotde niretic that has been
shown to have exeellent byvbridization propertics, is referred 1o as a peptide neclete acid (PNA). {n PNA compownds,
the sugar-backbone of an oligonucleotide ix replaced with an amide contammg backbone. in particular an
aminocthyiglycme backbone. The nucleobases are retained and are bound divectly or indirectly 1o aza nitrogen atoms of
the amide portion of the backbone. Representative United States patents that teach the preparation of PNA compounds
comprise, but are not Himited to, US patent nos. 3,539,082, 3,714,331 and 5719262, cach of which is herein
mceorporated by reference . Further teaclung of PNA compounds can be found i Niclsen, of al. (1991} Science 254,
149715006

[R159] In an combodiment of the mvention the oligonucleotides with phosphorotiuoate  backbones and
oligonucicosides with beteroatom backbones, and in particalar- CHZ-NH-O-CH2- -CH2-N {CH3)-O-CHZJnowr as a

methylene {methylinune) or MMI backbone » CH2-ON {CH3»CH2- ~CH2N{CH3)}N{CH3) CH2-and~-O-N{CH3)-
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CH2-CH2- wherein the wative phosphodiester backbone 15 represented as-0-P-O-CH2- of the above referenced US
patent 1o, 5,488,677, and the amide backbones of the above referenced US patent no. 5,602,240, Also preferred are
eligonucietides having morpholine backbosne stractures of the above-referenced US patent no. 5.034,506,
[00160] Modified ofigonucicotides may also confain one or more substituted sugar mcicties.  Prefersed
oligonuclentides comprise one of the following at the 2" position: OH; F; O-, S~ or Nealkylh O-~, S+, or N-atkenvl; O-, 5~
or Nealkyayl or O alkyl-O-adkyl, wherein the alkyl, alkemyd and alkynel may be sobstitated or unsebstitated C 10 CO
alkyl or C2 10 CO alkenyl and alkynyl. Particulardy preforred are O (CH2In OmCH3, O(CH2n OCH3, O(CH2 NH2,
Q{CH2WCH3, O(CHZmONH2, and O{CH2aON{CHInCHI)? where o and m can be from 1 to abowt 10, Other
preferred oligonucleotides comprise one of the following at the 2 position: € to CO, (lower alkyl, substituted lower
alkyl, alkaryl, aradkyl, O-alkarvl or Q-aratkyl, SH, SCH3, OON, (1, By, ON, CF3, OCF3, SQCH3, SO2(CH3, ONO2,
N2, N3, NH2, heterocycloalkyl, heterocycloalkaryl, amincatkylamino, polyalkylamino, substituted sityl, an RNA
cleaving group, a reporfer group, an micrcalator, a group for weproving the phanmacokingtic propertics of an
oligonucleotide, or a group for wnproving the phammacodynanue propertics of an oligonucleotide, and other
substitaents having simtlay properties. A prefomred modificaton comprises 2-methoxyethoxy (2-O-CH2OHO0CHS,
alse known as 2-0-(2- methoxyethyl) or 2-MOE)Y Le. an alkoxyvalkoxy group. A further preferred modification
comprises 2-dimethylaminooxyethoxy, 1o, 8 O(CH2)220ON{CH3)2 group, also known as 2-DMAOQOE, as described in
examples heretn below, and 2'- dimethylaminocthoxyethoxy (also known n the art as 2-O-dimethyvlaminocthoxyethyl
or 2« DMAEQE), i.e, 2-0-CHZ-O-CHI-N (CH2)2.
[001611 Other prefemed modifications comprise 2-methoxy (2'-0 CH3), 2-aminopropoxy £2-0 CH2CH2CHZNH2)
and 2“Huoro (2-F3 Simular modifications may alse be made at other positions on the oligonucieotide, particolarty the
3" position of the sugar on the ¥ terminal nucleotide ov in 23" hinked oligonucieotdes and the § position of 3" terminal
mcleotide. OMigonuclentides may also have sugar mimetics such as evelobutyl modeties 1o place of the pentofuranosyl
sugar. Representative United States patents that teach the prepavation of such modified sugar structares comprise, bat
are nat fmied to, US pateat nos. 4,981 957, 3 TIR RN, 3319,080; 3339.044; 3393 R78; 3446,137; 3,466,786; 5,314,
TR 5519134, 5,507 811, 5,576,427, 53,591 .722: 5 597 949, S 610300; 5,627 053; 8 639.873; 5046, 265; 5 6538 873;
5,670,633; and 5,700,920, cach of which is herewn incorporated by reference.
[00162] Oligonucleotides may adso comprise nacleobase (often referred to in the art simply as "base™) modifications
ot sabstitutions. As used heremn, "unmodificd” or "nateral” nucleotides comprise the purine bases adenine (A} and
guanine (1), and the pyrimidine bases thynine (13, cytostne (U and vracit {(U). Modified nucleotides conprise otha
synthetic and natural sucleopdes such as Somethylevtosine (S-me-(0), Shydroxymethyl cvtosine, xanthine,
hvpoxanthine, 2- anunoadenine, 6-miethyd and other alkyl denvatives of adenine and guanine, 2-propyl and other alkyl
derivatives of adenine and goanine, 2-thicuractl, 2-thiothymine and 2-thicovtosine, S-halowracil and cvtosine, 5-

propynvl uracit and cytosine, O~azo wracil, cytosine and thymine, S-uract {pseudo-uracit), 4-thiowractl, 8-hale, 8-antno,
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S-thiol, &-thioalkyl, S-hydroxyl and other S-substtuted adenines and guanines, S-halo particalarly S-bromo, 5~
rifhuoromethyl and other S-substituted vracils and evtosines, 7-methylquanine and 7-methyladenine, &-azaguanine and
S-azaadenine, 7-deazaguanine and 7-deazsadenine and 3-deazaguanine and 3-deazaadening,
[06163] Further, nucleotides comprise those disclosed v United States Patent No. 3,687 808, those disclosed m "The
Concise Encvelopedia of Polymer Science And Bngincering', pages 888-859 Kroschwitz, L1, ed. John Wiley & Sons,
1990, those disclosed by Enghisch et al| "Angewandle Chemie, Intermational Ediion’, 1991, 30, page 613, and those
disclosed by Sasghvi, Y.S., Chapter 135, 'Antisense Research and Applications’, pages 289-302, Crooke, ST, and
Lebley, B. ea., CRC Press, 1993, Certain of these nuclentides are particudarly usefal for increasmg the binding affinity
of the oligomene compounds of the invention. These compnise S-substunted pyrnudines, 6- azapyrinndines and N-2,
N-6& and 0-6 substitmied purines, comprising Z-aminopropyiademine, 3- propynyiuracl and S-propynvievtosine, 3-
methyleytosine substitetions have boen shown fo increase nucleic acid duplex stability by 0.6-1.2°C (Sanghvi, Y 8.,
Cronke, S.T. and Leblou, B., ods, "Antisense Research and Apphications', CRC Press, Boca Raton, 1993, pp. 276-278)
and are presently prefored base substitutions, even more particularly when combined with 2-Omethoxyethyl sugar
modifications.
[{13164] Representative United States patents that teach the preparation of the above noted moedified nucleotides as
well as other modified muclentides conmprise, but are not limited to, US patent nos. 3,687 808, as well as 4,845 205;
S E30.302: S.134.066; 5,175, 273 5. 367,066, 5432272, S457,187; 5459255, SAR4008 §.502.177; 5525711
5,532,540, 587469, 5.596,001; 5614617, 3,750,692, and SH8ID41, cach of which is berein mcorporated by
reference.
{00165] Another modification of the oligomuclectides of the mvention involves chomically linking fo the
oligonuclentide one or more moieties or conjugates, which enhance the activity, cellular distribution, or cellular uptake
of the oligonucleatide.
[(13166] Such moietes comprise bat are not limited to, lipid moieties sach as a cholesterol moiety, cholic acid, a
thinether, e, hexybS-tritylthuol, a thiocholesterol, an ahphatic chain, cg., dodecandiol or andecyl regidues, a
phospholipid, ez, di-hexadecyl-rac-ghycerol or wiethylanwonium 1, 2-di-O-hexadecyi-rac~-glycero-3-H-phosphonate,
a polyvamine or a polyvethylene glycol chain, or Adumantane acetic acid, a palmityl mosety, or an octadecylamune or
hexyiamino-carbonyi-t oxyveholesterol molety,
{00167] Representative Urnted States patents that teach the preparation of such oligonucleotides conjugates comprise,
but are not Bmited to, US patent nos, 4,828,979, 4 948 882; 5218, 105; 5525465, 5541 313; 5,545 730, 5352, 53%;
5.578.717, S.580.731; 5,580,731 S.591.5840 5.109.124; 5118802 5138045 SA14077, 5486, 603, 5512.439;
5,5?8,?‘18; 5.608.046; 4,587,044, 4,605,733, 4,667,025; 4762, 779; 4,789,737, 4824941, 4835263; 4 876,335,
4.804,582; 4 058,013 S 082, 830 5112.963; 5214 136; 5082830, 5112963, 5214136, 5, 245022 5254 469:
S8R 306, 5.262.536; 5272280 $207 873 317008 S371241, 5391, 723 5416203, 5451463 S510475;
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5,512,667, 5.514785; S, 565,552, S.S67.810; 53574142 S585481; SSETATL: 5595,

v 5.507.696: 5,599 923

i

3,590 028 and 3,688,941, cach of which i3 hercin incorporated by selerence.

[00168] Drug discovery: The compounds of the preseat invention can also be applied in the arcas of drag discovery
and target validation, The present invention comprehends the use of the conpounds and preferred target segmenis
identified herein in drug discovery efforts 1o clucidate relationships that exist between BCL2 binding component 3
{(BBC3) polynucleotides and a discase state, phonotype, or condition. These methods inchude detecting or modualating
BBC3 polynucieotides comprising contacting a sample, tissue, cell, or organism with the compounds of the present
mvention, measuring the nucleic acid or protein level of BBC3I polynucleotides and/or 8 related phenotypic or chemical
endpoint at some time after treatment, and optionally comparimg the measured value 1o & non-treated smmple or sample
treated with a funther compound of the invention. These methods can also be performed o pazalle] or i combination
with other experiments to determune the function of unkaown genes for the process of target validation or to deternune
the validity of a particalar gene prodact as a target for treatment or provention of a particular disease, condition, or

phenotype.

Assessing Lp-regulation or nhibition of Gene Expression:

[{H169] Transfer of an exogenous mucleic acid into a3 host ccll or organtsin can be assessed by directly dotecting the
presence of the nucleic acid in the cell or organism. Such detection can be achicved by several methods well known in
the art. For exanple. the presence of the exogenous nucleie acid can be detected by Southern blot or by a polymerase
chain reaction (PCR) techmque using primers that specifically amaphiy nucleotide sequences associated with the
nucleic acid, Expression of the exogenons mcloe acids can also be measured using conventionad methods including
gene expression analysis. For mstance, mBNA produced frome an exogenous nucleic acid can be dotected and
quantified using a Northern blot and reverse transerption PCR (RT-PCR).

[06170] Expression of RNA from the exogenous nucleic acid can also be detected by micasuring an epzymatic activity
or a reporter protein activity. For example, antisense modaelatory activity can be measured indirectly as a decrease or
increase in gt nuclerc acid expression as an indication that the exogenous nucleie acid is producing the effector
RNA. Based on sequence conservation, primers can be designed and used to amplify coding regions of the target
genes, Initlally, the most highly expressed coding region from cach gene can be used to build a model control gene,
although any coding or non coding region can be used. Each control gene 13 assembled by inserting each coding region
between a reporter coding region and its poly{A} signal. These plasoids woald prodice an mRNA with a reporter gene

s of

’/:

m the upstream portion of the gone and 3 potential RNAY farget in the 3 sowcoding region. The effectivenes
individual antisense oligonucleatides would be assaved by modulation of the reporter gene. Reporter genes usefud in
the methods of the present wvention nclade acetohvdroxyacid svathase (AHAS), alkaline phosphatase (AP}, beta
galactosidase {Lacd), beta shucoronidase (GUS), chloramphenicol acetvlvanatorase (CAT), green floorescent profein

{GFP}, red fluorcscent protein {RFP), vellow thiorescent protein {YFP), cvan fluorescent proteinn {TFF), horseradish
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peroxidase (HRP), luciferase (Luc), nopahine synthase (NOS), octopine syathase (OCS), and dertvatves thercof
Multiple sclectable markers are available that confer resistance to ampicilling bleomycin, chioramphenicol, gentanmycin,
hygromyoein, kansmyein, lncomyem, methotrexaie, phosphesothrics, puromycin, and tetracyelme. Methods to
determine madulation of a reporier gene are well knowa in the art, and include, bwt are not liotted o, fuorometric
methods {e.g. fluorescence spectroscopy, Fluorescence Activated Cell Sorting (FACS), fluorescence microscopy),
antibiotic resistance determination.

{01711 BBC3 protein and mBNA expression can be assayed using methods known to those of skill in the art and
described clsewhere herem.  For example, immunoassays such as the ELISA can be used 1o micasure protem fevels.
BBC3 ELISA assay kits are available commercially, ¢.g., from R&D Systems (Minneapolis, MN).

[0G172] In combodiments, BBU3 cxprossion {e.g., mRNA or protein) n a sample {o.g., cells or fissucs i vivo orin
vitro} freated using an antisense oligonucieotide of the wvention s evaluated by comparison with BBO3 expression i a3
control sample. For example, expression of the protein or nucleic acid can be compared using methods kaown 1o those
of skill in the art with that in & mock-treated or untreated sample. Altematively, companson with a sample treated with
a control antisense oligomucleotide (e.g., one having an altered or different sequence) can be made depending on the
information desired.  In another embodiment, a difference in the expression of the BBC3 protein or nucleic acid I a
treated vs. an untreated sample can be compared with the difference m expression of a different nucleie acud (including
any standard deemed appropriate by the researcher, ey, a housckeeping peng) in a treated sample vs. an untreated
sample.

[00173] Observed differences can be exprossed as desired, e, n the form of a ratio or fraction, for use n a
comparison with control. In embodiments, the level of BBCOI mRNA or protein, i a sample treated with an antisense
oligonuclentide of the present invention, 15 increased or decreased by about 1.25-fold to about 10-fold or more relative
to an untreated sample or a sample treated with a control nucleie acid.  In embodiments, the level of BBC3 mRNA or
protein is increased or decreased by at least about 1.25-fold, at least about 1.3-fold, at feast about 1.4-fold, at least about
1.5-told, at least about 1.6-fold, at lcast about 1.7-fold, af loast abowt 1.8-fold, at least about 2-fold, at keast about 2.3-
fold, at least about 3-fold, at Teast about 3.5-fold, at least about 4-fold, at least about 4 5-fold, ot least about S-fold, at
least about 3.5-fold, at least about &-fold, at least about 6.5-fuld, at least about 7-fold, at feast about 7.5-fold, af feast
about 8-fold, at least sbout 8.5-fold, at least about 9-fold, at teast about 9.3-fold, or af least abouet 10-fold or more.

Kits, Research Reagenis, Piapnostics, and Therapeutics

{00174] The compounds of the present urvention can be vilized for diagnostics, thevapeyticos, and prophylaxis, and as
vesearch reagents and components of kits. Purthermore, antisense oligonucieotides, which are able to inhibit gene
expression with exquisite spectficity, are often wsed by those of ordinary skall to clucidate the function of particular

genes or 1o distingaish between fanctions of varioas members of a biological pathway.
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[00173] For ase m kits and diagnosties and in various biological systoms, the compounds of the present invention,
gither alone or i combination with other compounds or therapeutics, are wsefid as tools  differential andfor
combinatonal analyses o chicidate expression patterns of a portion or the entive complament of genes expressed within
cclls and tissucs.

[06176] As used herein the tonm "biojogical systemy” or "systemy” is defived as any organismy, cell, cell culure or nssae
that expresses, or is made competent to express products of the BCL2 binding component 3 {BBC3) genes. These
inchude, byt are not hinuted to, humans, transgenic amnals, colls, coll caltures, tissues, xenoprafls, transplants and
combinations thercof.

[00177] As one non hnmting example, expression patterns withm cells or tissues treated with one or more antisease
compounds are compared to control cells or tssues not treated with antisense compounds and the pattorns produced are
analvzed for differential levels of gene expression as they pertain, for cxample, o discase association, signaling
pathway, celular localization, expression level, size, stracture or function of the gones examined. These analyses can
be performed on stinulated or unstimulated cells and n the presence or absence of other compounds that affect
EXPression patterns,

{31 78] Examples of methods of gone cxpression analysis koown o the art include DNA arrays or microarrays,
SAGE (serial analysis of gene expression), READS (restriction enzyme ampiification of digested cDNAs), TOGA
{total gene expression analysis), protem arrays and proteomics, expressed sequence tag (EST) sequencing, subttactive
RNA fingerprinting (SuRF), subtractive cloming, differential display {DD), comparative genonue hybndization, FISH
{ fluorescent 1 sity hybridization) technigues and mass spectrometry methods,

{00179 The compounds of the mvention are usefid for research and diagnostics, because these comnpounnds hyvbndize
to nucleic ackds encoding BCLZ binding component 3 (BBC3). For example, ohigonucicotides that hybridize with such
efficiency and under such conditions as disclosed herein as to be effective BRC3 nwdulators are effective primers or
probes ander conditions favoring gene amplification or detection, respectively. These primers and probes are aseful in
methods requanng the specific detection of nuclete actd molecules encoding BBCI and 1o the amphfication of said
nucleic actd molecules for deteotion or for use i fwther studies of BBCO3. Hybndization of the antisense
ohgonucieotides, particwlarly the primers and probes, of the invention with a nucleie acid encoding BBCS can be
detected by means known in the wt. Such mweans may nclude conjugation of an enzyme to the oligonucleotide,
radiofabeling of the ohgonucleotide, or any other suitable detection means. Kits using such deteetion means for
detecting the level of BBC3 in a sanmple may also be prepared,

{O01807 The specificity and sensitivity of antisense are glso harnessed by those of skill in the art for therapeutic uses.
Antisense compounds have been emploved as therapowtic moteties n the treatment of discase states i animads,
including humans, Antisense oligonucleotide drugs ave been safely and offectively administered fo humans and

munerous clinical trials are presemtly onderway. It iy thus established that antisense compounds can be useful
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therapeutic modalities that can be configured to he wseful 1n treatment reghmes for the treatment of colls, tissues and
ammals, especially humans.

{00181 For therapeutios, an asimal, preferably a human, suspected of having 3 disease or disorder which can be
treated by modulating the expression of BBC3 polyvoucleotides is treated by admunustering antisense compounds in
accordance with this vention. For example, in one pon-linuting embodiment, the methods comprise the step of
administering 1o the smmal in need of reatment, a therapeatically effective amoont of BBC3 modalater. The BBC3
modhdators of the present vention effectively modulate the activity of the BB or moedalate the expression of the
BBC3 protem. In one embodiment, the activity or expression of BBC3 in an ammal 15 inhibuted by about 10% as
compared 1o a control. Preferably, the activity or expression of BBCS in an animal is inhibited by about 30%0. More

% or more. Thus, the oligomernie

preferably, the activity or exprassion of BBC3 i an animal 19 inhibited by 30
compounds modelate expression of BCL2 binding component 3 (BBC3) mRNA by at feast 1%, by at least 50%, by at
least 25%, by at least 30%, by af least 4%, by at least 30%%, by at feast 60%, by at teast 7%, by at least 73%, by at
least 80%, by at teast 85%,, by at least 9075, by at least 953%, by at least 98%, by at least 99%, or by 100% as compared
10 a contvol.

[IH8Z] In one embodiment, the activity or expression of BCLZ binding component 3 (BBC3) andior in an animal i
mcreased by about 10% as compared 0 a control. Preferably, the activity or expression of BBC3 in an animal is
mereased by about 30%. More preferably, the activity or expression of BBC3 in an anmnal is increased by S or
more. Thus, the oligomene compounds modulate expression of BBC3 mRNA by at least 10%, by at least 50%, by at
least 23%, by at least 30%, by at least 0%, by at least 30%, by at least 6085, by at least 70%, by at feast 78%, by at
feast 30%, by at least 85%, by at feast B0%, by at least 95%,, by at loast 98%%, by at least 99%, or by 1H0% as compancd
to & control.

[0B183] For example, the merease o reduction of the expression of BCL2 binding component 3 {(BBC3) may be
measared i seram, blood, adipose tissue, hiver or any other body fluid, tissue or organ of the animal. Preferably, the
cells contained within said fluids, tissues or organs being analyzed contain a nackeie actd molecule encoding BBC3
peptides anddor the BBC3 protein itself.

[00184] The compounds of the mvention can be wubized iIn phanmaceutical compositions by adding an effective
amownt of a compound to a suitable pharmaceatically acceptable diluent or carvier. Use of the compouands and methods
of the mvention may also be usciul prophylactically.

Congugates

{01851 Another muodification of the oligonucleotides of the imvention mvolves chemically linking 0 the
oligonucieotide one or more moietics or conjagates that enhance the activity, celhdar disteibution or cellidar uptake of
the oligonucicotide. These moictics or conjugates can include conpugate groups covalently bound to functional groups

such as primary or secondary hydroxyl groups. Conjugate groups of the mvention include ntercalators, reporter
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molecules, polyamines, polyanudes, polvethylene glyeols, polvethers, groups that enhance the pharmacodvnamic
propertics of oligomers, and groups that enhance the pharmacokinetic propertics of oligomers, Typicalconjugate groups
melude cholesterols, bipids, phospholipids, biotin, phenazing, folate, phenanthridine, anthraquinone, acriding,
fluoresceins, rhodamines, coumaring, and dyes. Groups that enbance the pharmacodynanue propertics, n the context of
this invention, include groups that toprove uptake, eshance resistance to degradation, andior strengthen sequence-
specific hybridizaton with the target nocleic acid. Groups that enhance the pharmacokinetic properties, 1 the context
of thus mvention, inclade groups that improve uptake, distribution, metabolism or cxcretion of the compounds of the
present mvention. Representative conjugate groups are disclosed in International Patent Application No.
PCTAUSHIA00196, filed Oct 23, 1992, and US. Pat. No. 6287860, which are mcorporated heren by reference.

Conjugate moietios inclade, but are not nmted to, liptd moisties such as a cholesterol motety, cholic acid, a thioather,
e.2., hexyl-5- wigylthiol, a thiocholesterol, an aliphatic cha, e.g., dodecandio or andecyl residues, a phospholipid, c.i.,
di-hexadecyvi-rac-glveerol or tcthylasunonium 1,2-di-O-hexadecyl-rac-ghycoro-3-Hphosphonate, a polvamaw or a
polyethylene glycol cham, or Adamantane acetic acid, a palantyl moiety, or an octadecylamine or hexylanmno-
carbonvi-oxycholesterol moiety. Oligonucieotides of the mvention may also be congugated 10 active drug substances,
for example, aspivin, warfana, phenvibutazone, thuprofen, soprofen, fonbufen, ketoprofen, (S)<(+)-pranoprofen,
carprofen, dansylsarcosine, 23 S-tritodobenzone acid, flufenamic acid, folinic acid, a benzothiadiazide. chlorothiazide,
a diazepine, indomethicin, a barbiturate, a cephalosporin, a sulfa drug, an antidiabetic, an antibacterial or an antibiotic.

[00186] Representative Umited States patents that teach the preparation of such oligonucicotides conjugates mclude,
bat are not limited to, ULS. Pat, Nos. 4828979, 4 048 882, 5218108, 5325465, 5,541 313; §,545,730; 5,552 338,
5578717, S.580.731; 5,380,731, 3.391,384; 5,109.124; S 1IRROZ, 5138045 3414077, 3486,603; 5512439,
5578 718 3,608 046; 4387 044; 4603735, 46670258, 4.762,77% 478G 737, 4824 041, 4 835263; 4876335,
4,004 582, 4.938,013; S082.830; 5112963, 3214136, SO82.830;, 5112.963; 5214136, 5245022; 5,254.469;

¥4
iy
¥4l

SASRA06; 3262536, S272350; S292K73; 5317098, S3T71241, 5391723, S416.203, 54514637 S310475;

5.512,667, 5514785, 8365,552; 3567 810, 3,574,142, 5385 4RY: 5,587 37Y, 5.395,726; 3,507696; 3,399.923;
L899 928 and 5,688 941,

Formulotions

[00187] The compounds of the invention may also be admixed, encapsulated, conjugated or otherwise associated with

other molecules, molecule structures or nuxteres of compounds, as forexample, Hposomes, receptor-targeied
mndecules, oral, rectal, topieal or other fomwlations, for assisting in uptake, distnibution andior absorption,
Representative United States patents that teach the preparation of such uptake, distribution andfor absorption-assisting
fornmlations nclude, but are not limited to, U8, Pat. Nos. 5,108,821 3354 844 S416,016; 5438137, 3,5321,20%;

543,165 5,547.932; S.583.020; 5591721 4.426.330; 4,534,699 5.013.556; 5,108.921; 5213804 $.227.170:

i

1
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5264221 S356,633; 5395619, S416016; 5417978, 3462854, S460.854; 5512295, SS37528; 5534289
5,543,182, 5. 5%6,948; 3 380.575; and 5,395,756, cach of which is hercin incorporated by reforence,

[00188] Although, the antisense oligonacleotides do not need to be admmisicred in the context of a vector 1 order 1o
modulate a target expression andéor function, embodiments of the mvention relates 10 expression veotor constracts for
the expression of antisense oligonuckeondes, comprsmg promoters, hybrid promoter gene sequences aud possess a
strong constitutive promoter activity, or a promoter activity which can be induced n the desired case.

[3189] In an combodiment, mvention practice involves administering at keast one of the foregeing antiscnse
oligonucicotides with a suifable nucleic acid delivery systemt. In one embodiment, that system nchudes a non-viral
vector operably hnked to the polynucleotide. Examples of such normviral vectors include the aiigmudcmide alone (e.¢.
any one or more of SEQ ID NOS: 3 to 8) or in combination with 2 suttable protem, polvsaccharide or lipid fornmdation,
001907 Addittonally suitable nucleic actd debivery systems nclude viral vector, typically sequence from at least one
of an adenovurus, adenoviras-assoctated vires {AAY), helper-dependent adenovirus, refrovirus, of homagglutinatin
virus of Japan-liposome {HV ) complex. Preferably, the vieal vector conprises a strong cukaryotic promaoter operably
linked 1o the polynucleotide e.g., a evtomegalovirus (CMV) promoter,

[{H3191] Additionally preforved vectors include virad vectors, fusion proteins and chenuical conjugates. Retroviral
vectors include Moloney murine leukemia viruses and HiIV-based wviruses. One preferred HiV-based wviral vector
comprises at least two vectors wherein the gag and pol genes are from an HIV genome and the env gene 18 from
another virus, DNA viral vectors are preferred. These veetors melude pox vectors such as orthopox or avipox vectors,
herpesvirus vectors such as a herpes stmplex T viras (HSV) vector, Adenovirus Vectors and Adeno-associated Viras
Vectors.

{0G192] The antisense compounds of the invention cncompass any pharmaceutically acceptable salts, esters, or salts of
such esters, or any other compound which, upon administration to an animal, incloding & human, is capable of
providing (divectly or indirectly} the biologically active metabolite or residue thereof.

{00193} The term "pharmaceutically acceptable salts” refers to physiologically and pharmaceutically acceptable salts
of the compounds of the invention: 1e,, salts that retam the desired biologieal activity of the parent compound and do
not bopart undesired toxicological effects thereto. For oligonucleotides, preferred examples of pharmaceuscally
acceptable salts and thetr uses ave further descrdbed in US. Pat. No. 6287 860, which is incorporated herein by
reference.

{00194 The present invention alse inchudes pharmaccutical compositions and formwlations that include the autisenss
compownds of the nvention. The pharmaceuatical compositions of the present invention may be adminmistered in a
mmmber of ways depending wpon whether local or systemie weatment is desired and wpon the arca to boe teated.
Administration may be fopical (including ophthalmic and to mucous mombrancs including vaginal and rectal delivery),

pulmonary, ¢z, by mhalation or msuffiation of powders or acrosols, including by nebulizer; intratracheal, mtranasal,
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eprdermial and  transdermal), oval or paremteral. Parenteral administration inchudes  infravenous,  intraarvterial,
subeaacous, intrapestoneal or intramascudar mjoction or infusion; or intracranial, o.g., niratheeal or intraventricular,
administration,

{00195] For treating tissucs in the ccntral norvous systom, admirsstration can be made by, c.g., joction or indston
into the cercbrospinal fluid.  Administration of antisense RNA into cerebrospinal fhud is deseribed, eg, in UK. Pat.
App. Pub. No. 20070117772, "Methods for slowing familial ALS discase progression,” incorporated hevein by
reference in Us entirety.

{00196] When it 1s intended that the antisense olizonuclcotide of the present invention be admimstered to cells m the
central nervous system, administration can be with one or more agents capable of promoting penetration of the subject
antisense oligonucleotide across the blood-brain barrier.  Imjection can be wade, e, m the entorhinal cortex or
hippocampus. Delivery of newrotroptuc factors by admuustration of an adenovires vector to motor newrons in musele
tissue is described my, e.g., US, Pat, No, 6,632,427, “Adenoviralvector-mediated gone transfor into meduliary motor
newrons,” ncorporated herain by reference. Delivery of vectors directly o the brain, ez, the striatum, the thalamus,
the hippocampus, or the sebstantin nigra, i koown in the a and desortbed, eg, i US. Bat Noo 6,756,523,
“Adenoviras vectors for the transfer of forcign genes into cells of the central nervous system patticularly in brain,”
mcorporated heremn by reference. Adminisiration can be rapid as by mijection or made over a period of time as by slow
mfusion or administration of slow release formulations.

[00197] The subject antisense oligonuclentides can also be linked or conjugated with agents that provide desirable
pharmaceutical or pharmacodvnamic properties. For example, the antisense oligonucleotide can be coupled to any
substance, knows in the art to promote penctration or fransport acress the blood-brain barrier, such as an anttbody 1o
the transferrm receptor, and administered by intravenous injection. The antisense compound can be linked with & viral
veetor, for example, that makes the antisense compound mwore effective andfor increases the transport of the antisense
compound across the blood-brawn bamer. Osmotic blood brain barvier disraption can also be accomplished by, eg,
infusion of sugars including, but not hauted to, meso ervitwitol, xylitol, D{+) galactose, D4} lactose, D{+} xyvlose,
duleitol, myvo-inositol, L{~} fructose, I~} mamnitol, D{+} glucose, D{+} arabinose, DX~} arabinose, cellobiose, DX{+)
maltose, D+ raffinose, L+ thamnose, DO melibiose, D) ribose, adonitol, D+ avabitol, L{-) arabitol, D{+) fiicose,
L) ficose, D) tyxose, L{) vxose, and L{-) yxose, or amino acids inclading, but not Hmited to, ghutamine, lysine,
arginne, asparagine, aspartic acud, cysteine, ghatamic actd, glycine, histidine, kacine, methionine, phenyvialanine,
proling, scring, threonmng, tyrosing, valing, and tawrme. Methods and roaterials for enhancomng blood brain barmer
penetration are described, e.g, in UL 5. Patent No. 4,866,042, “Method for the delivery of genetic material scross the
blood brain bargier,” 6,294,520, "Matenal for passage through the blood-brain bawrier,” and 6,936,389, “Parenteral

delivery systams,” all incorporated herein by reference in their entircty,
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[0019]] The sabject antisense compounds may be admixed, encapsulated, conjugated or otherwise assoctated with
other modeoudes, molecale strachres or mixtures of compounds, for example, Hposomes, reeeptor-fargeted molecules,
oral, rectal, topical or other fornndations, for assisting m uptake, distribution andfor absorption. For example, cationic
fipids may be mcluded o the formulation to facilitate oligonuclcotide uptake, One such composition shown to facilitate
uptake s LIPOFECTIN (available from GIBCO-BRIL, Bethesda, MD).

{61891 Oligonucleondes with at feast one 2-Q-methoxyethyl modification ave believed 1o be particularly usefal for
oral adounistration. Phanmaceutical compositions and formalations for topical administration may mclade transdermal
patches, oistinents, lotions, creams, gels, drops, suppositories, spravs, liquids and powders. Conventional
pharmaceutical carriers, aqueous, powder or oily bases, thickeners and the like may be necessary or desirable. Coated
eondoms, gloves and the like may also be useful.

[002(0] The pharmaceutical formualations of the present mvention, which may conveniently be presented in unit
dosage form, may be prepared according to conventional techuiques well known 1o the pharmaceutical industry, Such
techniques mehude the step of bringing mto association the mctive ngredients with the phanmaceutical cartder{(s) or
excipient{s:. In goneral, the formulations are prepared by unifornily and intmately bringing into association the active
ingredionts with Lguid camiers or finely divided solid carriers or both, and then, i nccessary, shaping the product.
{3261} The compuositions of the present imvention niay be formulated into any of many possible dosage forms such
as, but not hmited to, tablets, capsules, gel capsoles, liquid syrups, soft gels, suppositories, and enemas. The
compositions of the preseat invention may also be formulated as suspensions in agueous, non-aquecus o mixed media,
Agucous suspensions may further contaty substances that increase the viscosity of the suspension including, for
example, sodim carboxymethylecliolose, sorbitol andfor dextran, The suspension may also contain stabilizers.

{02021 Pharmaecutical compositions of the present rvention inchude, but arc not linuted 1o, sohutions. enwlsions,
foarns and hiposome~containing formulations. The pharmaceotical compositions and formulations of the present
INVERLION YAV COMPrISe ORE OF Mo penetration enhancers, carriers, excipients or other active or inactive ngredients.
[00203] Emudsions are typically heterogencous systems of one hpad dispersed in another fon the form of droplets
usually exceeding 0.1 pm in diameter. Emulsions may contain additional components in addition to the dispersed
phases, and the active drug that may be present as a soluton in aither the aqueous phase, mily phase or iself as a
separate phase. Microenusdsions are included as an embodiment of the present tnvention. Emulsions and their ases are
well known in the art and are further deseribed n ULS. Pat. No. 6287 8550,

[06204] Formulations of the present mvention include hposontal formulations. As used m the present mvention, the
term "liposome” means a vesicle composed of amphiphitic Hipids areanged in a spherical bilaver or hilayvers. Liposomes
are unilamellwr or multilamellar vesicles which have a membrane formed from a lipophihe material and an agueous
inferior that contains the composition o be delivercd. Catonic liposomes are positively charged liposomes that are

believed to nteract with negatively charged DNA molecules to form a stable complex. Liposomes that are pH-sensitive
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or negatively-charged are believed to entrap DNA rather thany complex with i, Both cationic and voncationic liposomes
have been used to debiver DNA 1o cells.

[002(53] Liposomes also include "sterically stabihized” liposomes, a term which, as used heran, refers o liposomes
comprising one or more speciahized lipids. When incorporated bito liposomes, these specialized bipids result in
liposomes with enbanced circulation lifetimes relative to Uposomesiacking such specialized lipids. Examples of
sterically stabilized Hposomes are those in which part of the vesicle-forming lipid portion of the Bposome comprises
one or more ghveolipids or is dertvatized with one or more hydrophilic polymers, such as a polyethyiene glveol (PEG)
moicty. Liposomes and their uses are further deseribed in U8, Pat. No. 6,287 86{)

[00206] The pharmaceutical formulations and compositions of the present invention may alse melude surfactants. The
use of swfactants i drug products, formulations and m eomwldsions s well known in the art. Surfaciants and their uses
are further described in ULS, Patl No. 6,287 860, which is incorporated heremn by reference.

[002071 In one embodiment, the present invention cmplovs various peoctration cnbancers 1o effect the efficient
delivery of nuclese acids, particularly oligonucleotides. In addition to aiding the diffusion of non-lipophitic drugs across
cell moembranes, penetration enbancers also enhance the permeabibity of bpophilic drugs. Penctration ephancers may be
classified as bedonging to one of five woad categories, Le., swrfactants, faity acids, bile salis, chelating agonts, and non-
chelating nonsurfactants. Penetration enhancers and their ascs are further described m LS. Pat. No. 6,287 860, which is
meorporated herein by reference.

1002081 One of skill in the art will recogmize that formulations are routinely designed sccording to their mtended use,
L. route of admimswation.

002091 Preforred fonmalations for topical administration include those i which the oligonucieotides of the mvention
are in admixtire with a topical debivery agent such as lipids, hiposomes, fatty aaids, fatty acud esters, steroids, chelating
agents and surfactants. Preforred hpids and bposomes include neutral {e.g. dioleovi-phosphatidvl DOPE ethavolamine,
dimpvnistoviphosphatidyl  choline DMPC, disteavolyphosphatidyl  choline) negative (e, dimristoviphosphatidyd
glyceral DMPG) and cationic {e.g. dicleoyltetramethyvlamnopropyl BOTAP and dioleoyi-phosphatidy! cthanolamine
DOTMAY

{00210} For topical or other admimistration, obgonucleotides of the invention may be encapsulated within liposomes
or may form complexes thereto, in particular to catiomie hposomes. Alternatively, oligonacicotides may be complexed
to hpids, n partiaudar to cationie HBpuds. Preferred fatty acids and esters, pharmaceutically acceptable salis thereof, and
their uses are further deseribed in ULS, Pat. No. 6,287 880,

{00211 Compositions and formelations for oral adounistration melude powders or granules, microparticulates,
nanoparticulates, suspensions or solutions In water or non-aqueous media, capsules, gel capsules, sachets, tablets or
mintablets. Thickeners, flavoring agents, diluents, emalsifiors, disporsing aids or binders may be desirable. Preferred

oral foramdations are those in which oligonucleotides of the nvention are administered i conjunction with ofie or more
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peretration enhancers surfactants and chelators. Preforred surfactants inclade fatty acids andior esters or salts thereof]
bife acids andfor salis thereot. Preterred bile acids/salts and fatty acids and their uses are further desoribed in US, Pat.
No. 6,287 8611, wihuch s meorporated herein by reference. Also preforred are combinations of penctration enhancers,
for example, faity acids/salts in combination with bile acids/salts. A particelarly preferred combination is the sodiem
salt of laurie acd, capric acid and UDCA. Further penetration enhancers include polvoxyethviene-O-dauryl ether,
polvoxyethvlene-20-cetyl ether. Oligonucieotdes of the invention may be delivered orally, in granalyr form inchuding
sprayed dried pasticles, or complexed to form mucro or nanoparticles. Oligonucleotide complexing agents and their ases
are further described in ULS. Pat. No. 6,287 860, which is incorporated herein by reference.

1002121 Compositions and formulations fr parenteral, intrathecal or intraventricular adnunistration may include
sterile agueous solutions that may also contain buffers, ditucats and other suitable additives such as, but not mited to,
penctration enhancers, carer compaounds and other pharsaceutically acceptable carriers or exeipients.

{06213] Cortain ombodiments of the mvention provide pharmiaceutical compositions coptaining o8BS OF MOre
oligomeric compounds and one or more other chemotherapeutic agents that function by a non-antisense mechanism.
Examples of such chemotherapeutic agents mehide bt are not limited to cancer chomotherapeutic drags such as
dasnorabicin, daunomyein, dactinomycin, doxorubicin, epinubdicin, idarubiciy, esorabicin, beomyein, mafosfamids,
fosfamide, cytosine arabinoside, bischloroethyl- nitrosurea, busulfan, mitomycin €, actinomycin D, nuthramyein,
preduisone,  hydroxyprogesterone,  festostorone,  tamoxifen,  dacarbazine, procarbazine,  hexamethyhmelamine,
pentamethylnelanine, mitoxantrone, amsacrme, chlorambucl, methyleyclobexylntvosurea, mitrogen  mustards,
melphalan,  ovclophosphimide,  G-mercaptopurine,  O-thiogoanine, covarabine, 3 azsevtidine,  hvdroxyurea,
deonycoformyain, 4-hvdroxyperoxyeyelo-phosphoranude, S-Buorouractt {(5-FU), 3-fluorodeoxywrdine  (S-FLIRY,
methotrexate (MTX), colchicine, taxol, vincristine, vinblastine, etoposide (VP-16), trimetrexate, winotecan, opotecan,
gencitabine, teniposide, cisplatin and dicthylstilbestrol (DES). When used with the compounds of the Invention, such
chemotherapeutic agents may be wsed mndivideally {e.g, 5-FU and oligonucleotide), sequentiadly (e.g, 5-FU and
oligonucleotide for a pertod of time followed by MTX and oligonucleotide}, or in combination with one or more other
such chemotherapeutic agents {e.g., 5-FU, MTX and oligonucivotide, or 3-FU, radiotherapy and oligonucleotide). Anti-
inflammatory drugs, meluding but not Houted to nonsteroidad ant~-inflanumatory drogs and covticosteroids, and antiviral
drugs, inclading but not hmited to ribivinn, vidarabine, acyclovir and ganeiclovir, may also be combined in
compostions of the rnvention, Combinations of antisense compounds and other non-antisense drugs are also within the
scope of this nvention. Two or more combined compounds may be used together or sequentiaity.

{00214 In another related embodiment, compositions of the Invention may confain one or more anfisense compounds,
particalarly oligonmucleotides, targeted w a fist nuclete acid and one or more additional antisense compounds targeted
o a sccond sucleic actd target. For cxample, the first farget may be a particalay antisense sequence of BCL2 binding

component 3 (BBCU3), and the second target may be a region from another nucleotide sequence. Alernatively,

45



i0

15

20

25

30

WO 2012/009347 PCT/US2011/043694

compositions of the mvention may contain fwo or more antisense compoands targeted to ditferent regions of the same
BCL2 binding component 3 (BBC3) muclete acid target. Numerous examples of antisense compounds are ilustrated
herein and others may be sclected from among suitable compounds known in the art, Two or more combimed
corpounds may be used together or sequentially

Dazing:

[H0215] The fonmalation of therapeutic compositions and their subsequent admintstration {dosing) is believed to be
within the skill of those in the art. Dosing 1s dependent on severity and responsiveness of the discase state o be treated,
with the course of treatment lasting from several days to several months, or until a cure 15 effected or a dimination of
the disease state 15 achieved. Optmal dosing schedules can be calenlated from measuroments of drug accumudation n
the body of the paticnt. Persons of ordinary skall can casily determine optimum dosages, dosing methodologies and
repetition rates. Optirmam dosages may vary depending on the welative potency of individual obvomucleotides, and can
generally be estimated based on ECS0s found o be effective & vitre and i wive animal models. Tn goneral, dosage s
from Q.01 pg 1o 10 my per kg of body weight, and may be given once or more daily, weekly, monthly or yearly, or
even once every 2 to 20 vears. Persons of ordinary skill in the art can camly estimate repetition rates for dosing based
on measared residence times and concentrations of the dnty in bodily fluids or tissucs. Following successfud treatment,
it may be desizrable to have the patient undergo mumintenance therapy to prevent the recurrence of the disease state,
wherein the oligonucleotide is administered in maintenance doses, rging from 0.01 ng 1o 100 mg por kg of body
weight, once or more daily, 1o once every 20 vears,

[00216] In cmbodiments, a patient is treated with a dosage of drug that fs at least about 1, at least about 2, af least
about 3, at least about 4, at feast about 5, at Ieast about 6, at least aboul 7, af least about 8, at least abowt Y, at east about

10, at least about 13, at least about 20, at least about 23, at least about 30, at least about 35, af least about 40, at least

about 45, at feast about 56, at least ghout 60, at least about 70, at least about 80, at least about 90, or at least abowt 100
mgdkg body weight.  Certain injected dosages of antisense obigonucleotides are described, eg, i US. Pat. Ne

7,863,884, " Antisense modudation of PTPIB expression,” imcorporated herein by reference in is r;:n‘tirr;:t}f.

{00217] While vanous embodiments of the present invention have been deseribed above, it should be understood that
they have been presented by way of example only, and not linntation. Numerous changes to the disclosed embodiments
can be made i accordance with the disclosare hevein withouot departing from the spivit or scope of the invention. Thus,
the breadth and scope of the present invention should not be hinited by any of the above described embodiments,
[06218] All documents mentioned herein are meorporated herein by reference. Al publications and patent docemenis
cited in this application are meorporated by reference for all purposes 1o the smme extent as if cach individual
publication or patent documient were so ndividually denoted. By their citation of various references in this docoment,
Applicants do not admit any particalar reforence 15 "prior art” o their invention. Embodiments of wentive

compositions and methods are illustrated m the following exanples,
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ENAMPLES
[06219] The following non-limiting Examples serve to illustate selected ombodiments of the invention. it wdll be
appreciated that variations i propovtions and altornatives in elements of the components shown will be apparent to
those skilled m the art and are wathin the scope of embodiments of the present mvention.
Example 1> Design of antisense ofigopucleptides specific for o mwlele acid wmolecide wisense To g BCLY Mading
component 3 (RBU3} wdior a sense stravd of BRC3 pohmuclennide
[00220) As indicated above the torm oligonucleotide specifie for” or oligonuckeotide targots” refers to an
oligonucleotide having a sequence (1) capable of forming a stable complex with a portion of the targeted gene, or (1t)
capable of forming a stable duplex with a portion of an mRNA franscript of the targeted gene.
002211 Sclection of appropriate oligonucleotides s faciltated by wsing computer programs (eg. DT AntiSense
will form hybrids with a target polyiucleotide sequence with 3 destred melting teonperature (usually S0-60°C) and will
not form self-diners or other complex secondary structures.
{12221 Sclection of appropriate oligonuclectides is further facilitated by using computer programs that avtomatically
align necleic acid sequences and indicate regions of identity or homology. Such programs are used to compars nucleic
acid sequences obtained, for example, by scarching databases such as GenBank or by sequencing PCR products.
Corparison of nucleic acid sequences from a range of geones and intergenic regions of a @iven genome allows the
selection of nucleie acid sequences that display an appropriate degree of specificity to the gone of mferest. These
procedures allow the selection of ohigonucleatides that exhibit a high degree of complomentarity to target nucleic aad
sequences and a lower degroe of complementanity to other nucleic acid sequences i a given genome, Ong skilled in the
art will realize that there is considerable hatitude in sclecting appropriate regions of genes for use m the present
vention.
{02231 An antisense compound is “specifically hybridizable” when binding of the compoand to the target nuclew
acid mterferes with the normal function of the target nueletc acid 1o cause a modidation of function andfor activigy, and
there s a sufficient degree of complementarity to avoid non-specific binding of the antisense compound fo non-target
nucletc acid sequences under conditions in which specific binding is destred, 1.2, under physiological conditions n the
case of in vive assays or therapeutic treatment, and vnder conditions in which assays ave performed in the case of in
VEFD AS5ayS,
{00224 The hybridization properties of the ohgonusieotides deseribed herein can be determuned by one or more i
vifra assavs as known in the ant. For example, the properties of the oligonucieonides desenbed herein can be obtained
by determination of binding strength between the target natural antisense and a potential drog molecules using melting

CUIVE assay,

&7



i0

15

20

25

30

WO 2012/009347 PCT/US2011/043694

[00223] The binding strength between the target natoral antisense and a potential drog wolecale (Moleaude) can be
estimated using any of the cstablished methods of measurning the strength of intermolecalar interactions, for example, a
melting curve assay.

[002261 Melting curve assay determines the femperature at which a rapid transition from double-stranded o single-
stranded conformation ocours for the natural antisense/Molecule complex. This temperature is widely accepted as a
rehable measwre of the iteraction strength between the tao molecudes.

{02271 A melting corve assay can be performed using a cDNA copy of the acteal natural antisense RNA molecule or
a synthetic DNA or RNA nuclectide corresponding to the binding site of the Molecule. Multiple kits containing all
neCessary reagents to perform tus assay are available (.. Applied Biosystems Ine. MeltDoctor kit). These kits include
a suitable buffer solution containing one of the doubde strand DNA (SENA)Y binding dves (such as ABI HRM dyes,
SYBR Green, SYTO, cic.). The properties of the dsDNA dves are such that they cmit almost no fluorescence m free
form, but are highly fluorescont when bound o dsDNA.

[0228] To perform the assay the ¢DNA or a comesponding ohigonucleotide are muxed with Molecude in
concentrations defined by the particular nanufacturer’s protocols. The mixture 18 heated w0 93 °C to dissociate all pre-
formed dsDNA complexes, then slowly cooled to room temperatare or other lower temperature defined by the kat
manufacturer to allow the DNA nwlecules to amneal. The newly formed complexes are then slowly heated to 95 *C
with simultaneous continwous collection of data on the mmount of fluorescence that 15 produced by the reaction. The
fluorescence infensity 18 wversely proportional to the amounts of dsDNA present in the reaction. The data can be
eollected using a real tme PCR instrament compatible with the kit (e g ABUs StepOne Plus Real Toime PCR. System or
hightTyper instrument, Roche Diagnostics, Lewes, UK)

[0G229] Melting peaks are constructed by plotting the negative denvative of fluorescence with respect fo temperature
{-d{FluorescenceydT) on the waxis) aganst temperature {(x-axis) using appropriate software {for example hglaTyper
{Roche) or SDS Dissociation Curve, ABI. The data 1s analyzed to identify the tomperatare of the rapid trangition from
BDNA complex o single strand molecules. This temperatwre 13 called Tm and s directly proportional to the strength
of interaction between the two molecules. Typically, Toy will exceed 40 °C.

Example 2: Modidation of BRC3 polsawcleotides

Treamment of MCF-T celly with amtisense ofigemucleorides

[00230] Afl mntisense oligonucleotides used in Example 2 wore designed as deseribed 1 Example 1 The
masutacturer (IDT Inc. of Coralville, 1A} was isstucted to manuficture the designed phosphothioate bond
oligonucientides and provided the desizmed phosphothioate analogs shown in Table 1. The asterisk designation
between nucleotides indicates the presence of phosphothioate bord. The ohigonucleondes required for the experiment
in Example 2 can be synthesized using any appropriate state of the art methoed, for example the method used by DT

on solid support, such as a 5 micron controlled pore glass bead (CPGY, using phosphoranudite monomers (normal
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nucleotides with all active groups protected with protection groups, e.g. tntvl group on sagar, benzovl on A and C and
N-2-isobutyryt on (3). Protection groups provent the wnwanied reactions during oligonacieotide synthesis. Protection
groups are removed at the end of the synthesis process. The mtial nucleotide s linked to the sobid support through the
3 carbon and the synthesis proceeds in the 37 fo §dircction, The addition of a new base to a growing cligonucleonds
chain takes place in four steps: 1) the protection group is removed from the §' oxygen of the immobihzed pucleotide
using trichloroacetic acid; 2) the nobibized and the next-n-sequence nucleotides are coupled together wsing
terrazole; the maction proceeds Hhwough a tetrazolyd phosphoramidie ntermediate; 3) the wweacied froe mucleotides
and reaction byproducts are washed away and the unreacted immaobilized oligonucleotides are capped to prevent their
participation i the next round of synthests; capping is aclseved by acetylating the free 57 hydroxyl using acetic
anhvdride and Nawcthvl imidazole; 4) to stabilize the bond between the nucleotides the phosphorus is oxidized using
wdine and water, if a phosphodicster bond is to be produced, or Beaucage reagent (3H-12-benzodithiol-3-one-1,1-
dimxide}, i a phosphothioate boad is desired. By alternating the two oxidizing ageuts, a chimerie backbone can be
constructed. The four step cycle described above is repeated for every nucleotide in the sequence. When the conplete
sequence i synthesized, the ohgomucleotide is cleaved from the sohid suppont and depratected using ammonium
hydroxide at high temperature. Protection groups are washed away by desalting and the remaiming oligonucleotides are
lyophuihized. To perform the experiment designed i Example 2, MCF-7 cells from ATCC {catd HIB-22) were grown
i growth media (MEMEBSS {(Hyclone cat #88H30024, or Mediatech cat # MT-10-010-CV) +10% FBS (Mediatech
catf MT335- 01 1-CV+ penicillindstreptomyein (Mediatech cat# MT30-002-C1) at 37°C and 5% £0s. One day before
the experiment the cells were replated at the density of 1.5 ¢ 10 /mi into 6 well plates and incubated at 37°C and 5%
{20O; overnight. On the day of the exporment the modia m the 6 well plates was changed to fiesh growth media,

Oligonurcleotides shipped by the manufacturer m lvophilized form were difuted to the concontranon of 20 @M in
deionized RNAse/DNAse-free water. Two g of this solution was incubated with 400 @ of OpttMEM media {Gibeo
cat#3 19850703 and 4 pl of Lipofectamine 2000 (Invitogen cat? 11668019) at room temperature for 20 min, then
apphied dropwise 1o one well of the & well plate with MCF-7 cells, Stmilar mixtore inchuding 2 1 of water instead of
the oligonucleatide solution was used for the mock-transfected controls. After 3-18 h of meubation at 37°C and %
CO, the media was changed (o fresh growth media. 48 h after addition of antisense oligonucieotides the media was
removed wnd RNA was extracied from the cells asing SV Total RNA Isolation System from Promega (cat # Z3105) or
RNeasy Total RNA Isodation kit from Qiagen {caté 74181 following the manufacturcry” mstractions, 600 ng of
extracted RNA was added to the reverse sranseription reaction perfonmed using Verso ¢DNA kit from Themmo
Scientific {cat#ABI45338) or High Capacity ¢DNA Reverse Transeription Kit {cat¥ 4368813} as described in the
manufacturer’s prowceol. The ¢DNA from this reverse transcnption reaction was used to monitor gene exprossion by
veal thme PCR using ABI Tagman Gene Expression Mix (cat#4369310) and prancrs/probes designed by ABI {Applied

Biosystems Tagman Gene Expression Assay: Hs00248075 m! by Applied Biosystems Inc., Foster City CA). The
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foltowing PCR eyele was used: SO°C for 2 nun, 95°C for 10 min, 40 cyeles of (95°C for 15 seconds, 60°C for 1 min)
using StepOne Plus Real Time PCR Machine (Applicd Biosystems), Fold change in gene expression after treatment
with antisense oligonucleotides was calouisted based on the difference in 18S-normabzed dO vabues between treated
and mock-transfected samples.

[00231] Resudis: Real time PCR results show that the fevels of the BBC3 mRNA in MCF-7 cells are significantly
increased 48 b after breatment with the oligos designed to BBC3 antisense mRNA CA306306 {Fig 1)

Example 3: Increase in apoptosts levels in primary human fibroblasis after treatment with antizense ofigorucleotides
tevgeting PUMA-specific natuval anfisense iranscripi

1002321 In Example 3 antisense oligonucleotide targeting PUMAspecific natural antisense iranscript was tested in
primary human fbroblasts at a final concentration of 20 nM. The data below confinms that upregalation of PUMA
mRNA through modulation of the fumction of the PUMA-specific natural antisense transeript s assoctated with the
increase in apoptosis levels as determined by TUNEL assay.

{02331 Marerials and Methods

[00234] Trearment of primary human fibroblasts with antivense ofigonuclentides taygeted against PUMA-specific
parral antiverse transcripl. Primary human skin fibroblasts introduced Into cultare by Dr. NKenyon {Univarsity of
Mianu) were grown in Growth Media consisting of a-MEM (Gibeo, catt 12561-086)+10% FBS (Mediatech, cat: 35-

015 CVY + 1% Antimveotic-Antibiotic {Gibeo, catr 152400623 at 37°C and 5% CO.. The cells were wreated with
antisense oliponucieotides using the Next Day Method. One day before the experiment the cells were plated at the
density of approximately 2x10% well into & well plates in Growth Media and incubated at 37°C and 5% CO, overnight,
Next day, the media in the 6 well plates was changed to fresh Growth Moedia €1.5 mifwvelh) and the cells were dosed
with antisense oligonucieotides. All antisense oligonucleotides were manutactured by DT Inc. (Corabwille, 1A), The
sequences for all oligonucleotides are bisted 1n Table 1. Stock solutions of oligonucleotides were diluted 1o the
concentration of 20 oM in DNAseRNAse-free sterile water. To dose one well, 2 ul of s solation was incubated with

4K} al of Opti-MEM media ((beo cat#31983-070) and 4 u of Lipofectamine 2000 (Invitrogen caté 11668419) at
room temperature for 20 min and apphied dropwise o one well of a 6 well plate with cells. Stnular mixtore inchuding 2
ul of water instead of the oligonucieonde solution was used for the mock-transfected controls. An mactive
ohgonucleotide CUR-1505 at the same concentration was used as inactive control. After about 18 b of incubation at
37°C and 5% CO: the media was changed to fresh Growth Media, Forty clght hours after addition of the antisense
eligonucicotides the media was removed and cells were trypsinized and replated at 3 density of approximately 70,000
per well ato a Y6-well plate. After 2d-hour tcabation at 37°C, 5% €O, the cells were used for TUNEL apoptosis
ASSAY.

{0233} TUNEL apoptosis assay. The apoptosis levels in eells were detected using HT Titer TACS Assay kit

following the manufacturer’s mstructions (Trevigen cat# 4822-96-K). Briefly, the cells were fixed n 3.7% Buffered
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Formaldebyde Sohution {Sigma-252349), rinsed with PBS and 100% methano! (Sigma-M1775-1GA} and stored in
0% cthasol (5igma-49351 1} at +4°C until used in the assay, To labol DNA breaks, cthanol was removed and the colls
were washed with PBS and incubated with Proteinase K solution at room temperature for 15 minutes, rinsed in water
and FBS, then incubated with TACS Nuclease Solution i 1 minutes gt 37°C. Afler incubation the cells were rinsed
with PBS, and hydrogen pevoxide solution (Sigroa-MEBD1394) was added. Afler room temperatare meuhation for §
minutes the cells were moeubated with 1x TdT Labeling Buffer at roonm temperature for S nmunutes, then the butfer wag
discarded. Subsequently cells were mcubated with Labeling Reaction mix &t 37°C for one how, then Ix TdT Stop
Buffer was added for 5 minutes. After the labeling reaction was stopped, cells were washed with PBS, incubated with
Strep-HRP solution at voom temperature for 10 nunutes, washed with PBS/Tween and mcubated with TACS-Sapphire
in the dark for 38 minates. The reaction was stopped by addiion of 02N HCE (Fhidka-343102) and the absorbance was
read mn a plate reader ot 450 am. Al solutions sentioned above were supplied in the HT Titer TACS Assay kit unless
specificd otherwise,
{02301 Reswits: As shown in Figure 2, Apoptosts levels were mereased over S fold i primary human fibroblasts after
treatment with 20 nM of an antisonse oligonucleonde targeted against PUMA-speaific natural antiscase transeript that
was previously shown to epregulate PUMA mRNA levels (Figore {, Example 2). This apregudation was significant
compared o control samples freated with an inactive oliogonuckeotide of sinular chenmstry. The results indicate that
upregulation of PUMA mRNA using oligonucieotides targeted agamst PUMA-specific nanwal antiscnse transcript
leads 1o upregulatiopn of a functional PUMA protein and increase in apoptosis levels.
Example 4 Reduced proliferation wbitity i primory homan fibroblavis treated with antisense oligonucleorides
targeting PUMA-specific natural artivense tranxeript
{02371 In Example 4 an antisense oligonucleotide targeting PUMA-specific natural antisense transoript was tested
for its ability to inhibit colony formation in primary lwman fibvoblasts. The data below confirms that vpregulation of
PUMA mRNA throagh modulation of the funetion of the PUMA-specific natural antisense tanscript leads to reduced
probiferation m oligonackotde-treated cells.
Marterials and Methods
{00238 Clonogenic asyay. Primary human skin fibroblasts introduced into coltwre by D N Kenyon (University of
Miaou) were grown in Growth Media consisting of &MEM (Gibeo, caty 12561-056)+10% FBS (Mediatech, cat: 33-
{15 CV) + 1% Antimycotic-Antibiotic {Gibeo, cat: 13240-062) at 37°C and 5% €O, The cells were treated with
antiscnse oligonueleotides using the Next Day Method, Une day befwe the experiment the cells wore plated at the
density of approximately 2x 1 Awell into 6 well plates in Growth Media and incubated at 37°C and §% €O, overnight.
Next day, the media in the 6 well plates was changed to fresh Growth Media (1.5 mbwell) and the cells were dosed
with antisense oligomucleotides. ALl antisense oligonucleotides were manufactared by DT lne. (Corabville, 1AL The

sequences for all oligonucleotides are histed in Table 1. Stock solutions of ohgonucieotides were diluted to the
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concentration of 20 1M in DNAse/RNAse~free sterile water. To dose one well, 2 ul of this solution was ncubated with
300 ul of Opt-MEM media (Gibeo ca#31983-070) and 4 «l of Lipofoctamine 2000 (Invitrogen cati 11668019 at
room femperature for 20 min and applied dropwise to one well of a 6 well plate with cells, Simular minture meluding
2ul of water nstead of the oligonucicotide solution was used for the mock-transfected controls. An insctive
oligonuclentide CLIR-1503 at the same concentration was used as control. After about 18 b of tncabation at 37°C and
5% CO; the media was changed to fresh Growth Media. Forty cight howrs after addivon of antisense oligonacleondes
the media was removed and cells were frypsintzed and replated at a density of approximately S00 per well of a 6-well
plate. The plate was incubated at 37°C, 5% CO; for 3-7 days wtil colonies of 3-10 cells were formed. The colonices
were fixed and stained for better visualization using 0.25% 1 9-dimethylamethyiene blue (Siena Aldnch Catalog
Number: 34 108.8) m 939% cthanol and rinsed with PBS. Colonies were counted and thelr numbers compared to
eorttrol wells freated with an inactive oligonueleotide and mock transfected controls,

{0G2391 Resulis: As showsn v Figwre 3, Number of colontes formed by the primary fibroblasts treated with an
antisense ohgonucleotide targeting PUMA-specific natural antisense transeript was reduced compared to cells treated
with an inactive ohgonudeotde and mock-transfocted controls. The results indicate that PUMA mBNA upregulated by
the antisense oligonucieotides produces functional protein and redieces cell proliferation #n vitre.

[{3240] Although the invention has been ilustrated and described with respect to one or more implementations,
equivatent alierations and modifications will ocear to others skilled in the art upon the reading and vnderstanding of
this specification and the annexed drawings. In addivon, while a particolar foature of the invention may have been
disclosed with respect to only one of several implementations, such foature may be combined with one or more other
features of the other snplementations as may be desired and advantageous for any given or patticular application.
{02411 The Abstract of the disclosure will allow the reader to quickly ascertain the natwre of the techmcal disclosure.
it is submitted with the understanding that it will not be used to interpret or Himit the scope or meaning of the following

claims.
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CLAIMS

What 1s clmed 15

IR

A method of modulating a Smction of andfor the expression of a BOL2 binding compenent 3 (BBC3)
polynucleotide 1 a biological system comprising: contacting satd svstem with at least one antisensc
ohigonucieotide 3 to 30 nucleotides 1 length wherein sad at least one oligonucleotide has at least 50%
sequence identity 10 a reverse complement of a nataral antisense of a BCL2 binding component 3 (BBCS)
polvnacleotide; thereby modulating a function of andior the expression of the BCL2 binding component 3
(BBC3) polynucieotide.

A method of modulating a function of andior the expression of a BCL2 bindmg component 3 (BB(C3)
polymelentide in a biological svstem according to clam 1 comprising: contacting said biological system with
at least one antisense ohigomeleotide 3 © 30 nuclentides m fength wheremn said at least one oligonucleotide
has at least S0 sequence ideatity 10 a reverse comaplemant of 3 polynaclootde comprising 5 1o 30 consecutive
nucleotides within the natural antisense transeript nucleotides 1 1o 689 of SEQ 1D NO: 2; thereby modulating a
function of and/or the expression of the BCL2 binding component 3 {BBO3) polynucleotide.

A nwthod of modudating a function of andior the expression of a BCL2 binding component 3 (BB(3)
polyiucieotide in pationt cells or tissves & vive or In yirro comprising: contacting said cells or issucs with at
least one antisense oligonucicotide § o 30 nucleotides in length wherein said oligonuclcotide has at least 50%
sequence identity to an antisense oliponucieotde to the BCL2 binding component 3 (BBC3) polynucleonde;
therchy modudating 1 fmction of andfor the oxpression of the BCL2 binding component 3 (BBC3)
polynucleotide in patient cells or tissucs in vive or #1 vitso,

A method of medulating a fimction of andfor the expression of a BCL2 binding component 3 (BBC3)
polynucleotide i patient cells or tissues according to claim 3 compnising: contacting said biological system
with at Jeast one antisense oligonucleotide S to 30 nacleotides i1 lenpth wherein said at least one
oligonucleotide has at least 30% sequence identity o a reverse complement of a polynucleotide comprising S
10 30 consecutive nucleotides within the natural antisense transcript nucleotides 1 fo 689 of SEQ 1D NO: 2
thereby wodulating a fusction of andfor the expression of the BCL2 binding component 3 (BBC3)

polymscleotide.

g

A method of modulating 3 8mction of andfor the expression of a BCL2 binding component 3 (BBC3)
polynucleotide 1 a biological system comprising: contacting satd svstem with at least one antisensc
oligonucleotide that targets a region of a natural antisense oligonucleotide of the BCL2 binding component 3
(BBC3) polynucleotide; thercby modudating a functon of andior the expression of the BCL2 binding

component 3 (BBC3) pohvnacleotide.
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The method of claim 5, wherein a function of andior the expression of the BCL2 binding component 3 (BBC3)
is mcreased i vivo or in vitro with respect to a control.

The method of claim 3, wheremn the at least one antisense ohigomuieotide targels a natural antisense seguence
of a BCLZ bmding componeat 3 {BBC3) polynucicotide.

The method of claim 3, wherein the at least one antisense ofigonucleotide targets 8 nucleie acid sequence
cornprising coding andfor non-coding nacleic and sequences of a BCL2 binding component 3 (BBCYH)
polvnucleotide.

the method of clam 5, wherem the at least one antisense ohgonucleotide tarpets overlapping andfor non-

overlapping sequences of a BCL2 binding component 3 (BBC3) polynuciconde.

The mothod of claim 5, whoran the at least one antisense oligopucicotide comprises one or mowe
modificationg seleeted from: at least one modified sugar moiety, at keast one modificd internuclenside linkage,

at least one modified nucleotide, and combinations thereof,

. The method of claim 10, wherein the one or more modifications comprise at least one modified sugar moiety

selected fronw a 2-O-methoxyethyl modified sugar moiety, & 2-methoxy wodified sugar moicty, a 2%-Q-alkyl

modified sugar moicty, a bicyelic sugar moiety, and cosbinations thereof.

. The method of claim 10, wherein the one or more modifications comprise at feast one modified

mternucleoside  linkage selected from: a  phosphorothicate, 2~ Omethoxyethyl (MOE),  2-flaoro,
atkyiphosphonate, phosphorodithucate, atkyiphosphounothioate, phosphoramidate, carbamate, carboaate,

phosphate trester, acetamidate, catboxymethyd ester, and combinations thereof,

. The method of claim 1), wherein the one or more modifications comprise at fkeast one modified nucleotide

selected from: a peptide nucleic acid (PNA), a locked nucleic acid (LNA), an arabino-mucletc acid (FANA)Y, an
analogue, a derivative, and combinations thereof.
The method of clam 1, wherein the at least one oligonucleotide comprises at least one ohgonucleotide

sequences set forth as SEQ IDNOS: 3108,

. A method of modulating a fimetion of andior the expression of a BCL2 binding component 3 {BRC3} gene in

nmnnmabian cetls or tissues i o or i vigre comprising: contacting sard cells or tissues with af least one short
imterfering RNA GIRNA) ohgomucleotide 5 to 30 sucleotides in length, said at least one siRNA
ohgonacleotide being specific for an antisense polvnuclentide of a BCL2 binding component 3 (BBC3)
pobyvnucleotide, wherein sad at keast one siRNA oligonucicotide has at least 58%% sequence identity to o
complementary sequence of at least about five consecative nuclere acids of the antisense andfor seose nucleie
acid molecule of the BOL2 binding component 3 {(BBC3) polynucleotide; and, modulating a fimetion of andfor

the expression of BCL2 binding component 3 {BBC3) in marmalian cclls or tssues i vive or in vitro,
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The method of clatm 15, wherein satd oligonucleotide has at feast 30% sequence identity to a sequence of at
least about five consecutive nuckede acids that s conplomentary to the antiscnse andior sense nucleic acid

molecule of the BOL2 binding compornent 3 {(BBC3) polvnucleotide,

7. A method of modulating a function of andior the expression of BCL2 binding component 3 (BBC3) in

mammatian cells or ssues i vive or in virre comprisimg: contacting said cells or tissues with at least one
antisense ohgonucleotide of about § w 30 nocleotides 1 length specific for noncoding andfor coding
sequences of 3 sense andfor natuwral antisense strand of a BCL2 binding component 3 {BBC3) polynucleotide
wherein said at feast one antisense oligonucleotide has at least 50%: sequence identity 1o at least one nucleie
acid sequence set forth as SEQ 1D NQS: 1 and 2; and, modulating the function andfor expression of the BCL2
binding component 3 {BBC3} i mammatian colls or ussues 1 vho or B witen,

A synthetic, modified oligonuckeotide comprising at least one modification wherem the at least one
modification 15 selected frony at least one modified sugar modety; at least one modified nteroucleonide
linkage; at least one modified nucleotide, and combinations thereof], wherem sasd oligonucleotide 15 mn
antisense compound which hybridizes 1o and modalates the function andior expression of a BCL2 binding
componemt 3 (BBC3) gene ik wive or e wire as compared to a normal control and wherein said
oligonucleotide has at least 30% sequence identity to a sequence of at least about five consecutive nucleic
acids that is complementary to the antisense andfor sense nucleic acid mwlecude of the BCL2 binding
component 3 {BBC3) polvnucleotsde and allcles, homologs, soforms, vamants, derbvatives, nmifanis,
fragmments, or combinations thereof,

ath and

2

The ohigonseleotide according to claim 18 wherein said oligonucleotide is 5 o 30 pucleotides m fen
has at feast 50% sequence identity to the reverse complement of 3-30 consecutive nucleotides within a natural
antisense wanseript of the BRC3 gene.

The oligonacieotide of claim 19, wherein the at east one modification comprises an internucleotide hinkage
sclected  from the  group  consisting  of  phosphorothioate,  alkviphosphonate,  phosphorodithioate,
atkylphosphonothioate,  phosphoranudate,  carbamate,  carbomate,  phosphate  triester,  acetamidate,

carboxymethyl ester, and combinations thereof.

. The oligomscleotide of claim 19, wherein said oligonuckeotide comprises at least one phosphorothioate

infernucleotide hinkage.

2. The ohgonuckeotide of claim 19, wherein said oligonuclentide comprises 3 backbone of phosphorotucate

internucleotide tinkages.
The pligonucleotide of claim 19, wherein the oligonucleonde comprises at least one modified nucleotide, said
modificd nucleotide selected from: a peptide mucleie acid, a locked nueloie acid (LNA), analogus, dertvative,

and a combmation therent,
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The oligonucleotide of claim 19, wherein the oligomucleotide compnises a phurality of modifications, wherein
said modifications comprise modified nacleotides selected frony phosphorothioate,  atkyiphosphonate,
phosphoradithioate, alkviphosphonothioate, phosphoranudate, carbamate, cwbonate, phosphate  triester,

acctamnidate, carboxynicthyl ester, and a combination thereof.

. The oligonucleotide of clabm 19, wherein the oligonucleotide comprises a plurality of modifications, wherein

said modifications comprise modified nucleondes selected fromy peptide nacleic acids, locked nucleic acids
(LNA}, analoguoes, derivatives, and a combination thereof,

‘The oligonucieotide of claim 19, wherein the oligonucieotide comprises at keast one modified sugar moiety
selected from: a 2-O-methoxyethyl modified sugar moiety, a 2-methoxy modified sugar motety, a 2'-O-alkyl

modified sugar motety, a bicyelic sugar molety, and a combination thereof,

7. The ohigonuclentide of claim 19, wherem the oligonucleotide compnises a phurality of modifications, wherein

said modifications comprise modified sugar moeties selected front a 2-Q-methoxyethyl modified sugar
moicty, a 2-methoxy modified sugar morety, a 2-O-atkyl modified sugar motety, a bicyelic sugar motety, and
a combipation thorgof.

The oligonucleotide of claim 19, wheretn the oligonucleotide is of at least about 3 1o 30 nucleotides in length
and hybridizes to an antisense andfor sense strand of @ BCL2 binding component 3 (BBO3) polynucleotide
wherein said oligonucleotide has at least about 60%: sequence wdentity o & complementary sequence of at feast
about five consceutive nucleic acids of the antisense andior sense coding andior noncoding nucleic acid
sequenees of the BCL2 binding component 3 (BBC3) pobvaucleotide,

The oligonucleotide of clam 19, wherein the oligonucieotide has at least about 80% sequence identity o a
complementary sequence of at least about five consecutive nucleic acids of the antisense andfor sense coding

and/or noncoding nucheie acid sequence of the BCL2 binding component 3 (BBC3) polynucleotide.

. The oligonucleotide of clatm 1%, wherein said oligonacleotide hybridizes to and modulates expression andfor

function of at least one BCL2 binding component 3 (BBC3) polvnucleotide #r vive or in vitre, as compared o
a normal contrad,

The oligonucleotide of claim 19, whereln the oligponucleotide comprises the sequences sot forth as SEQ 1D
NOS: 3w 8.

A pharmaccatical composition comprising one or more oligonucleotides speeific for one or more BCL2
binding component 3 (BBC3) polvmucleotides according 1o claim 18 and a pharmaceutically acceptable

Cxeipient.

3. The compositton of claim 32, wherein the oligonucleotides have at least about 40% sequonce identity as

compared 1o any one of the nuclestide sequences set forth as SEQ IDNOS: 30 ¥
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The composition of claim 32, wherein the oligonucleotides comprise nucleotide sequences set forth as SEQ ID
NOS: 3w 8.

The composition of elaim 34, wherein the ohigonucieotides set forth as SEQ 1D NOS: 3 o ¥ comprise one or
more modifications or substitutions,

The composition of claim 35, wherein the one or more modificanons are selected fromy phosphovothinate,

methyipbosphonate, peptide mucleic acid, locked mucleie acid (LNA) molecules, and combinanons thereof.

7. A method of preventing or treating a disease associated with at least one BCL2 binding component 3 (BBCY)

pobynucleotide andior at least one cncoded product thereof, comprising: administering fo a patient a
therapeutically effective dose of at least one antisense oligonucleotide that binds to a natural antisense
sequenee of said at feast one BCOL2 binding component 3 (BBC3) polynuclentide and moduolates expression of
said at feast one BCL2 binding component 3 {BBC3} polynucleotide; thereby preventing or treating the discase
associated with the at feast one BCLZ binding component 3 (BBC3) polynucleotide andior at lcast one

encoded product thereof,

. The method of clam 37, wherein a discase associated with the at least one BUL2 binding component 3

(BBC3) polynucieotide 13 selected frony a discase or disorder associated with abnormal function andéor
expression of BBC3, cancer, a proliferative discase or disorder, a discase or condition associated with or
characterized by cellular proliferation, a disease or disorder associated with mutant or aberrant expression or
function of BBC3, a neuwrological discase or disorder, inflammation, conditions having imflamed joints as part
of their pathology (.., Osteoarthritts, anthritis, psonatic arthnus, poventle artdwitss, Retter’s Svidrome, avtheitis
associated with ulcerative colitis, Whipple's discase, arthritis associated with granslomatons ileocolitis,
Beheet's disease, systemic fupus erythematosis, Sjogren's syndromge, and mixed connective tissuc discase ofc.),
a discase or disorder assocviated with impaived mitochondnal apoptotic pathway, an sutomunune disease or
disorder and a discase or disorder assoctated with nevronat cell death, aging or other condition characterized
by unwanted cell foss,

A method of mducing apoptosis m a ological system comprising adnunistration of an cligonucleotide of § to
30 nucleotides in length and which 1s at least 50% identical to 3 to 30 consecutive nucleotides within a reverse
complenent of a nateral antisense transcript o a BBCUS polvnucieonde to said system.

The method according fo clabm 39 wherein the natural antisense transenipt has SEQ IDNOS: 2

The method according to clabm 39 wherein the biclogical systom is a paticnt cell or tissue,

2. A method of mducing apoptosis in a biological system compnsing admimistration of an oligonucleotide of

about § v 30 nucleotdes m length to swud systom wherein said oligonuclcotide vpregudates a target gene by

pes

targeting to a natural antisense transcript of the gene and wherein said oligonucientide is at feast 30% 1dentical

&

10 a reverse camplement of the natural antisense ranseript of the upreguolated gene,
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. A method of identifving and selecting at least one ohigonucleotide selective for a natuval antisense transeript of

a BBC3 gene as a selected target polynucleotide for i vive administration comprising: dentifying at least one
ohgonacleotide comprising at least five consecutive nucleotides which are &t east partally complementary to
a pobynucleotide that is antisense o the selected target polvimucleotide; measuring the thermal melting point of
a hybrid of an antisense oligonucleotide and the wrget polynucleotide or the polynucieotide that is antisense to
the sclected target polynucleotide under stringent bhybndization condions; and selecting at least one

oligonucleotide for n vive adnunistration based on the mformation obtained.
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