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TREATMENT OF TUMOR NECROSIS FACTOR RECEPTOR 2 {(TNFR2) RELATED DISEASES BY
INHIBITION OF NATURAL ANTISENSE TRANSCRIPT TO TNFR2
FIELD OF THE INVENTION

{0001} The present application claims the priority of ULS. provisional patent application No. 61/219.911 filed hune 24,
2009 which is incorporated hevein by reference in its entirety.

{0002] Embodiments of the nvention compnse oligomucleotides modulating expression andéor function of TNFR2
and associated molecules.

BACKGROUND

{0003] DNA-RNA and RNA-RNA hybridization are important to many aspects of noecleic acid fanction including
DNA rephcation, transcnption, and translation. Hybodization s also contrad 10 a vanety of technologies that either
detect 3 pasticular muckeic ackd or alier ity expression. Anfisense nucleotides, for example, disnupt gene expression by
hybnidizing to target RNA, thereby interforing with RNA splicing, transcription, translation, and replication. Antisense
DINA has the added featore that DNA-RNA hybnds serve as a substrate for digestion by ribonuclease H, an activity
that i present in most cell tvpes. Antisense moleades can be delivered mte cells, as s the case for

oligodeoxyauckeotides (ODNs), or they can be expressed from endogenous genes as RNA molecules. The FDA

recently approved an antisense drog, VITRAVENE™ {for treatment of cytomepalovirus retinitis), reflecting that
antisense has therapeutic utibity.
SUMMARY

{0004] This Sunumary is provided to present 3 summary of the invention o bricfly indicate the nature and substance of
the invention. & is sulbwitied with the enderstanding that 8 wil not be used to mterpret or Himit the scope or meaniag of
the claims,

{8005] In one embodiment, the invention provides methods for inhibiting the action of a natural antisense transcript by
using anfisense oligonucleotide(s) targeted to any region of the natural antiseose transoript resulting in vp-regudation of
the corresponding sense gene. 1t is also contemplated herein that idubition of the natural antisense transeript can be
achieved by sIRNA, ribozvmes and small molecules, which are considered 1o be within the scope of the present
nvengon.

{0006] One cmbodiment provides a method of medulating fusction andior expression of an TNFR2 polynucleotide in
paticnt cells or tissues n vive or In vitro comprising contacting said colls or tissues with an anfisense olfigonucleotide 3
to 30 nucleondes in length wherem said oligonucleotide has at least S0%% sequence idensity to a reverse complement of
a polynucleotide comprising S to 30 consecutive nucleotides within nucleotides 1 o 413 of SEQIDNO: 2and 1 o
413 of SEQ 1D NO: 3 thereby modalating function andfor expression of the TNFR2 polynacieotide m patient cells or

tissaes i vive ot i vilro,
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{0007] In another preferved embodiment, an oligponucleotide targets a natural antisense sequence of TNFR2
polynucieotides, for example, sucleotides set forth i SEQ 1D NOs: 2 and 3, and any vatiants, alleles, homologs,
nutants, dertvatives, fmgmenis and complementary sequences thereto. Examples of antisense oligoucieotides are set
forth as SEQ D NOS: 410 10,

[0008] Another cmbodiment provides & method of modudating finction andior expression of an TNFRZ
polynucieotide in pationt colls or fissucs in vive or i vitro comprising contacting said colls or tissues with an antiscase
oligonuckeotide § to 30 nucleotides i length wherein said ofigonucleotide has at least 30% sequence identity fo a
reverse complement of the an antisense of the TNFR2 polymucleotide; thereby modulating function andéor expression
of the TNFR2 polynucleotide m patient cells or issues i vivo or i vitro.

j0009] Another cmbodiment provides a method of modidating finction andfor expression of an TNFR2
polynuclentide in patient cells or tissues 1 vivo or 1 vitro comprising confacting satd cells or tissues with an antiscnse
oligonucieotide § to 30 nucleotides i length wherein said oligorucieotide has at least 3% sequence wlentity to an
antisense oligonucleotide to an TNFR2 antisense pobynucieotide; thereby modulating fimetion andfor expression of the
TNFR2 polvoucleotide 1 pationt cells or #ssues 1 v1vo O i Vilro.

{0018] In a preforred embodiment, a composition compriscs one or more antisense oligonucleotides which bind o
sense andior antisense TNFR2 polynucieotides.

{6011} In another prefemed cmbodiment, the oligonucleotdes comprise one or more wodified or substituted
mucleotides.

{0012} In another preferred embodiment, the oligonuclestides comprise one or more modified bonds,

{0013] In yet another embodiment, the modified nucleotides comprise modified bases comprising phosphorothioate,
methylphosphonate, peptide nucleie acids, 2°-O~methyl, fluoro~ or carbon, methyvlene or other locked nueleie acid
{(LNA) molecules, Proferably, the modified nacleotdes are locked nucleie acid molecudes, imcluding u-1-LNA.

{0014} In another preforred embodiment, the ohgonucleotides are adounistered to a paticnt subcutancously,
mgramascudarty, mtravenously or mtraperitoneally,

{0015] in another preferred amboadiment, the oligonucleotides are adiministered in a phammaceutical composition. A
reatment regimen comprises administering the antisense compounds at least once to patient, however, this treatment
cant be modified to melude multiple doses over a pentod of timse. The treatment can be combined with one or more other
types of therapics.

{06016] In another preferred embodiment, the oligonuclentides are encapsulated in a liposome or aitached to a camier
mokecule {e.g. cholesterol, TAT peptide).

{0017} Other aspects are described infi,

BRIEF DESCRIPTION OF THE DRAWINGS
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{0018] Figure 1 is a graph of real time PCR resudts showing the fold change + standard doviation in TNFR2 mRNA
after freatment of HepG2 cells with phosphorothioate oligonuckeotides introduced using Lipofectamine 2000, as
compared fo control. Real time PUR results show that the levels of TNRSFIB mRNA in Hep(G2 cclls are sipmficantly
increased 48h affer weatment with 1 of the oliogs designed o TNRSFIDB antisense  Hs. 679340 (CUR-0792) and |
ohigo designed to Hs 639108 (CUR-0TRTY. Bars denoted as CURATO0, CUR-0792, CUR-0788, CLURA786, CLR-
0789, CUR-DTRT and CUR-079] corvespond to samples treated with SEQ 1D NOS: 4 to [0 respectively.
{0019} Scquence Listing Description
SEQ I NO: 1 Home sapiens tumor necrosts factor receptor superfapuly, member 1B (TNFRSFIB), mRNA. (NCBI
Accession Noo NM_001066), SEQ 1D NO: 2: Natural TNFR2 antisense sequence {Hs.639108); SEQ 1D NO: &
Natural TNFR2 antisense seq ¢ (He.679340% SEQ ID NGs: 4 10 10 Antisense oligonucleotides.  wndicates
phosphetiieate bond.

DETAILED DESCRIPTION
{0020] Scveral aspects of the invention are described below with reference to example apphications for iHlustration. 1t
should be understood that nemerous specific detals, selanonships, and methods are set forth to provide a full
understanding of the mvention. One having ordinary skill i the relevant art, however, will readily recognize that the
invention can be practiced without one or more of the specific detais or with other methods. The present nvention is
not linuted by the ordering of acts or events, as some acts may ocour in different ordevs andfor concurrently with other
acts or events. Purthermore, not all ilestrated acts or events are required to implement a methodology in accordanee
with the present invention,
{0021] Al genes, gone 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. Thus, the torms inclade, but are not
limited to genes and gene products from henans and mice. It is wnderstood that when a gene or gene product from a
particular species s disclosed, this disclosure s mtended to be cxcmplary only, and is not to be mtarpreted as a
linmtation unless the context i which it appears clearly ndicates. Thus, for example, for the penes disclosed herein,
which m some cmbodiments relate o manumalian nuckeic acid and anuno acid sequencees are intended to encompass
homologous andfor orthologous genes and gene products from other antmals including, but not lanited to other
magunals, fish, amphibians, reptiles, and bivds. In prefored embodiments, the genes or nuckele acid seguences are
hoeman.
Definidons
{0221 The werminology used herein is for the purpose of descnibing particalar embodiments ondy and is not imended
o be limiting of the invention. As osed herein, the singudar forms "a", “an” and "the” are nkended w0 include the plurad

forms as well, unless the context clearly ndicates otherwise, Futthermore, 1o the extont that the toams “inchuding”,
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"mehudes”, "having”, "has”, "with”, or variants thereof are used n cither the detatled description sndfor the clatms, such
terms are intended o be Inclusive in a manner sinslar (0 the term "comprising.”

1

{0023] The term "about™ or "approximately” means within an acceptable crror range for the particular value as
deternuned by one of ordinary skill i the art, which will depend m part on how the value 15 measured or determined,
Le., the linntations of the measurement system. For example, "sbout™ can mean within 1 or more than 1 standard
deviation, per the practice i the art. Alternatively, "shouwt™ can vacan a range of up 0 20%, preferably up to 1%, more
preforably up to 3%, and miore preforably stilf up to 1% of a given vahwe, Alternatively, particudarty with respect o
biological systems or processes, the term can mean within an order of magnitude, preferably within S-fold. and more
preferably within 2-fold, of a value. Where particular values are deseribed i the application and clamns, unless
otherwise stated the term "about"” meaning within an accoptable coror range for the particalar value should be assumed.
{0024] As used herein, the term "mRNA" means the presently known mRNA transeript(s} of a targeted gene, and any
further transcnpts which may be clucidated.

{0025] By "antisense oligonucleotides” or "antisense compound” is meant an RNA or DNA molecule that binds to
another RNA or DNA (target RNA, DNA). For example, it ts an RNA oligonucieotide # binds 1o another RNA tuget
by means of RNA-RNA interactions aad aliers the activity of the target RNA. An antisense oligonucleotide can
upregulate or downregulate expression andior function of a particular polynucicotide. The definition is meant to melade
any foreign RNA or DNA molecule whuch is useful from a therapeutic, diagnostic, or other viewpeint. Such molecules
inclade, for example, antisense RNA or DNA molecules, interference RNA (RNAL), micro RNA, decoy RNA
molecules, iRNA, enzvmatic RNA, therapeutic editing RNA and agorust and antagomst RNA, antisense oligomeric
compounds, antisense oliponucheotides, oxternal gwide sequence {EGS) oligonucleotides, altvrnate splicers, primers,
probes, and other oligomenic compounds that hybnidize to at least a porton of the target nucleie acid. As such, these
compounds may he introduced in the form of singde-stranded, double-stranded, pavtially single-stranded, or circudar
oligomeric compounds.

{0026] in the context of this invention, the term “oligonucleotide” refors to an oligomer or polymer of ribonuclelc acid
{RNA} or deoxyrihonucleic acd (DNA)Y ar mimetics thereof. The torm "oligonucleotide”, also mnchides bnear or
circular oligomers of natural andfor modified monomers or linkages, including deoxyrbonucleosides, ribonuecleosides,
substiited  and  alpha~-anomeric fonns thercof, peptide muclee acds {PNA), locked nucleic acids (LNAL
phosphorothicate, methylphosphonate, and the fike. Oligonucleotides are capable of specifically binding to a target
polyaucicotide by way of a regular pattom of monomer-to-menomer wieractions, such as Watson-Crick type of base
pairing, Hobgsteen or reverse Hodgsteen types of base pairing, ov the like.

{0027] The oligonucicotide may be "chimeric”, that is, composed of different rogions. I the context of this mvention

region{s), RNA regionis}, PNA regonds) ete. Each chemical region is made up of at least one monomer onif, 1., a

4
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nucleotide i the case of an oligonucleotides compaound. These oligonucleotides typically comprise at Teast one region
wherein the oligomcleotide is modified n order 1o exhibit one or more destred properties. The desived properties of the
oligonucicotide inchude, but are not hanted, for example, to increased resistance 10 miclease degradation, moereased
cellutar uptake, andior increased binding affimty for the farget nuclee actd. Different regions of the oligonucleotide
may therefore have ditferent properties. The clumerne oligonucleotides of the present mvention can be formed as mixed
structures of two or more oligonacleondes, modified oligonucleotdes, oligonucleosides andfor oligonucleotide analogs
as described above.

{0028] The oligonucleatide can be composed of regions that can be linked in "register”, that is, when the monomers
are hinked consecutively, as in pative DNA, or linked via spacers. The spacers are intended to constitute a covalent
“bridge” between the regions and have i preferred cases a longth not exceeding abowt 100 carbon atoms. The spacers
may canry different fanctionalities, for example, having positive or negative charge, carry spectad nuckeie acid binding
propertics (infercalators, groove binders, toxins, fluorophors ete), being lipophilic, inducing special sccondary
structures like, for example, alanine containing peptides that induce alpha-helices.

{00291 As used horein "TNFR2" and "Tumor Necrosis Factor Receptor 2% are inclusive of all fanuly members,
mutants, alleles, fragments, specics, coding and noncoding sequences, sense and antisense polvnucleotide strands, ¢te.
{0036] As used herein, the words "Tumor Necrosis Factor Reesptor 27, CD120b, p75, p7STNFR, p8G TNF-alpha
receptor, TBPH, TNFBR, TNFRIB, TNFR2, TNF-R2, TNE-R75, TNFR80, TNFRAL TNF-RH, TNF-R-H, Taumor
Neerosis Factor Receptor 2, Tumor Neorosis Factor Receptor superfamily member 1B and Tamor Necrowis Factor
Receptor tvpe H, are used miterchangeably in the present application.

{0031] As uscd herein, the term “ohiponucleotide specific fv” or "oligonucleotide which targets” refers o an
oligonucleatide having a sequence (1) capable of forming a stable complex with a portion of the targeted gene, or (1)
capable of forming a stable duplex with a portion of 3 mRNA transenipt of the targeted gene. Stability of the complexes
and duplexes can be determined by theorstical calculations andfor in vitro assays. Excmplary assays for deformindng
stability of hybridization complexes and duplexes are deseribed in the Examples below.

{0032] As used herein, the e Marget mucleie acid” encompasses DNA, RNA {comprising premRNA and mRNA)
wranseribed from such DNA| and also ¢DNA denved from such RNA| coding, noncoding sequences, sense o antisense
palynucieotides. The specific hvbndization of an oligomeric compound with its target nucleic acid txerferes with the
normal function of the nucleic acid. This modulation of function of a target nucleic acid by compounds, which
specifically hvbridize to 1, is geoerally refarred o as "antisense”, The functions of DNA to be iutorfered nclude, for
example, rephication and transcription. The functions of RNA to be mierfered, include all vital fumcetions such as, for
example, tranglocation of the RNA to the site of protein tanslation, translation of protein from the RNA, splicing of the

RNA 1o yield one or more mBNA species, and eatalytic activity which may be engaged in or facilitated by the RNAL
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The overall effect of such interference with target nucleic acid function 1s modulation of the expression of an encoded
product or ohgoncieotides.

{0033] RNA inferforence "RNAL is mediated by double stranded RNA (dsRNA) molecules that have sequence-
specific homology to their "target” nucleie acid sequences. In certain emabodiments of the present mvention, the
mediators are 5-25 mucleotide "small mterforing” RNA duplexes iIRNAs)L The siRNAs are denived from the
processing of dsBRNA by an RNase enzyme known as Dicer. iIRNA duplex products are recruited info a malti-protein
$IRNA complex termed RISC (RNA Induced Silencing Complex). Without wishing to be bound by any particudar
theory, a RISC ix then believed to be gnded 0 o target nucleic acid (suitably mRNA), 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 svathesized and ased according 1o procedurcs that are well known in
the art and that will be familiar (0 the ordinardy skilled artisan. Small interfermg RNAs for use o the methods of the
presont mvention suttably comprise between about 1 to about 50 nucleotides (nt), In exanples of non limiting
embodiments, siIRNAs can comprise about 3 o about 40 nt, about 5 to about 30 nt, about 10 to about 30 ny, about 15 to
about 25 ut, or about 26-23 nacleotides.

{0034} Sclection of appropriate oligomicleotides s facilitated by using compater programs that actomatically align
nucletc acid sequences and indicate regions of identity or homology. Such programs are used {o compare nucleic acid
sequantces oblabned, for exanple, by searching databases such as GenBank or by sequencmg PCR products,
Coraparison of nocleic acid sequences from a range of species allows the selection of mucleic acid sequences that
display an appropriate degree of identity between species. I the case of genes that have not been sequenced, Southern
blots are performed 1o allow a detemunation of the degree of identity hetweon gones in target specics and other spocics,
By perfornmng Southern blots at varving degrees of stringency, as 15 well known i the art, it 15 possible to obtain an
approximate measure of dentity. These procedures allow the selection of oligonuclestides that exhibit a bigh degree of
complementarity to target nucleie acid sequences in a sabject to be controlted and a lower degree of complementanty
o corresponding nucleic acid segquences in other species. One shitled m the art will realize that there 13 considerable
latttude in selecting appropriate regions of genes for ase in the present invention.

[0035] By "enzymatic RNA" 1 meant an RNA molecule with enzymatic activity (Cech, (198K} dmerican. Med
dssoc. 260, 30303033, Earymatic nuclete acuds (ribozvimes) act by fiest binding to a target RNAL Such binding ocaws
through the farget binding portion of an crzymatic pucleic actd which i3 held in close proximity fo an enzymatic
partion of the molecule that acts to cleave the target KNAL Thus, the enzymatic nuckeic acid first recogmzes and then
binds a target RNA through base pairing, and once bound 1o the correct site, scts enzymatically to cut the target RNAL
{0036] By “decoy RNA" is meant an RNA molecale that minscs the natural binding donsain for a ligand. The decoy
RNA therefore competes with natural 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 "decoy” and efficiently binds

&
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HIV tat protain, thereby preventing 1t from binding to TAR sequences encoded in the HIV RNA. Thisis meantto be a
specific example. Those in the art will recognize that this is but one example, and other embodiments can be readily
gererated using echaigues generally knows in the art.

{0037] As used herein, the term "monomers” typically indicates monomers linked by phosphodiester bonds or analogs
thereof to form oligonucieotides ranging n size from a fow mobomenic units, ey, from about 3-4, to about several
hundreds of monomeric wits. Analogs of phosphodiester hnkages inclade: phosphorothicate, phosphorodithioate,
methylphosphorsates, phosphoroselencate, phosphoramidate, and the ike, as more fully described below,

{0038] The term “nucleotide™ covers naturally occurring nucleotides as well as nonnaturally occurring nucleotides. It
should be clear to the person skilled i the vt that vanous nucleotides which previously have been considered "non-
naturally occurring” bave subsequently been foumd i nmature. Thas, "nucleotides™ nchudes not only the known puring
and pyrimidine heterocycles-contabung molecudes, but also heterocychic analogues and aatomens thereof. [Hustrative
examples of other types of nucleotides are molecules containing adomine, guanme, thynung, oviosing, uvracil, purie,
xanthine, diaminopuring, §~-oxo~ Ne-methvladenine, 7-deazaxanthine, 7-deazaguanine, N4 Nd-gthanoeyvtosin, N6 NG-
ethano-2.6-  dimminopirine,  S-methviovtosing,  3-{C3-Oo)alkynyvlovtosine,  3-fluorowracil,  S-bromouracil,
pseudoisocytosing,  2-hydroxy-S-methyl-d-trizzolopyridin,  isocvtosine, isoguanin, osine and the "npos-nanually
occurring” nucleotides deseribed m Benner ef o, ULS. Pat No, 5432272, The torm "pucleotide” 15 intended to cover
every and all of these examples as well as anglogues and tautomers thereof, Especially interesting nucleotides sre those
containing adening, guaring, thymine, cvtosine, and wacii, which are considered as the natarally occurving nucleotides
n refation o therapeutic and diagnostic apphcation in humans. Nucleotides inchude the natural 2-deoxy and 2'-
fovdroniyl sugars, ©.g., as deseribed tn Korsberg and Baker, DNA Replication, 2ad Ed. {(Freeman, San Francisco, 1992)
as well as thetr analogs.

{0039] "Analogs” in reforence to muclestides includes synthetic pucleotides having modified base moictics andfor
modified sagar moieties {see ¢, doscribed gonerally by Scheit, Nacleotide Analogs, John Wiley, New York, 1984,
Freier & Almann, {1997} Nucel Aaid. Res., 25223, 4429~ 4443, Toulmé, 11, (2001) Norwre Biotechnology 19:17-18;
Manoharan M., (1999} Biochemica e Biophysica dota 1489:3117-139; Frawer S, M., {1997} Nucleic Acid Researeh,
315:4429-4443, Uhbman, E., (2000} Drug Discovery & Development, 30 203-213, Herdowin P, (2000} dnrisense &
Nucleic Acid Drug Dev., HR297-310) 220, 3 -C-linked 3.2 bioycloarabwmonucleosides. Sach analogs melude
synthetic nucleotides designed o enhance binding properties, e, duplex or tnplex sability, specificity, or the ke
{0040] As vsed herein, “hybridization” means the pairing of substantially complementary strands of oligomeric
compounds. One mechanisin of pairing involves hydrogen bonding, which may be Watson-Crick, Hodgsteen or
reversed Hobgsteen hydrogen bonding, between complementary nacleoside v nocleotide bases {nocleotides) of the
strands of oligomernic compounds, For example, adenine and thymine are complementary nucleotides which pair
through the formation of hydrogen bonds. Hybridization can occur under varyimg cireumstances,

7
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[0041] An antisense compound is "specifically hyvbridizable” when binding of the compound & the target nuelede acid
mterferes with the normal fimetion of the target nacleic acid fo cause a modulation of function andfor activily, and there
is a sufficient depree of complementarity to avoid non-specific binding of the antisense compound o non-target nucleic
acid sequences under conditions in which specific binding 15 desired, Lo, under physiclogieal conditions i the case of
w vivo assavs or therapeutic treptment, and under conditions in which assays ave performed in the case of i vitro
QRSAVS.

{0042] As used herem, the phimse “stringent hylwidization conditions” or "stringent conditions™ refers to conditions
under which a compound of the mvention will hvbridize fo s tarpet sequence, but o a nuninial number of other
sequences. Stringent conditions are sequence-dependent and will be different n different circumstances and in the
context of this wvention, “stringent conditions” wnder which oligomene compounds hybeidize to 2 target sequence arg
determined by the nature and composition of the oligomeric compounds and the assavs in which they are being
investigated, Tn genewal, striagent hybridization conditions coraprise low concentrations (<.15M) of salis with
mnorgame cations such as Na++ or K+ {1.¢., low lonic strepgth), temperature higher than 20°C - 25° C below the Tm
of the oligomeric compounditargel seqence complex, and the presence of denaturamts such as formamide,
dimethylformamide, dimethyl sulfoxide, or the detergent sodiun: dodecoy! sulfate (SDS). For example, the hvbridization
rate decreases 1.1% for each 1% formamide. Ap example of 3 high strinpency hybridization condition is 01X sodum
chioride~sodivm citrate buffer (SSCY0. 1% (a'v) SDS at 60° € for 30 nbmutes.

{0043] "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 3 nucleobase at a cortn posifion of 3 target nucleic acid, smd target nucleic actd being a DNA,
RNA, or oligonucleotide molecule, then the position of hydrogen bonding between the oligonucieotide and the farget
nucleie acid is considered to be a complementary position. The oligomenic compound and the further DNA, RNA, or
ohgonucleotide molecule are complementary o cach other when a safficient namber of complementary positions in
gach molecule are occopied by nucleotides which can hyvdrogen bond with cach other. Thus, “specificatly hybridizable™
and "complementary™ are terms which are used to indicate a sufficient degree of precise paliing or complementarity
over a sutficient number of nucleotides such that stable and specific binding occurs between the oligomenc compound
and a tavget nuclac acd.

{0044] It 15 understood in the art that the sequence of an oligomeric compound need not be 10% complementary 1o
that of #s target nucleic actd to be specifically hyvbridizable, Morcover, an oligonucleotide may hybridize over one or
more segments such that ntervening or adjacent segments are not invohved in the bybndization event (e.g., a loop
stracture, smsmateh or harpin structare). The obigomeric compounds of the present invention comprise at least about
Ti%, or at least about 753%, or at least about 80%, or at least about 35%, or at least about 98%, or at least abowt 95%, or

at feast about 99% sequence complomentarity to a target region witlun the target nucleie acid sequence to which they
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are targeted. For example, an antisease compound in which 18 of 20 nucleotides of the antisense compound are
complamentary (¢ a tavget segion, and would therefore gpecifically hybeidize, would represent 90 percent
complomentanty. In this example, the romaining nonconplementary nuclentides may be chustered or mgerspersed with
complementary nucleotides and need not be contiguouns to cach other or to complementary vucleotides. As such, an
antisense compound which is 18 nucleoudes in length having 4 (four) novcomplementary nucleotides which are
flaked by two regions of complete complementacity with the tavget nuclefe acid would have T7R% overall
complomentarity with the target sucleie acid and would thos fall within the scope of the present invention. Pereont
complementanity of an antisense compound with a region of a target nucleie acid can be determined routinely using
BLAST programs {(basic local alignment scarch tools) and PowerBLAST programs known m the art. Percent
homology, sequence identity or complementarity, can be determined by, for example, the Gap program (Wisconsin
Sequence Analysis Package, Version & for Unix, Genetics Computer Group, University Rescarch Park, Madison Wis ),
using default settings, which uses the algorithm of Smith and Watceman (4. Appd. Maeh., (1981} 2, 482480,

{0045] As used herein, the reem "Thernmal Melting Point {Tm)" refers to the temperature, under defined ionic strength,
pH. and nucleic acid concentration, at which 30% of the oligonucleotides complementary to the target sequence
hybridize to the target sequence at cqwhbnum, Typically, stringent conditions will be those in which the salt
concentration is af keast about 0.61 to 1.0 M Na ion concentration {or other salis) at pH 7.0 to 8.3 and the temperature &
at east about 30°C for short oligonucleotides {e.g . 1010 50 nucleotide). Stringent conditions nmay also be achieved with
the addition of destabitizing agents such as formanude.

{0046] As ysed herein, "modulation” means cither an increase {(stimulation) or a decrcase {inhibition) in the expression
of a gene.

{0047] The term "variant,” when used in the context of a polvaucieotide sequence, may encompass a polynucleotide

%

sequence related v a wild type gene. This defimion may also mchude, for example, "allelie™ "splice,” "spocies,” or
“polvmorphic” variants. A splice vanant may have significant identity o a reforonce moleculs, bt will generally bave
a greater or lesser number of polynucleotides due o altornate sphicing of exons during mBRNA processing. The
corresponding polvpeptide may possess additional functional domains or an absence of domams. Species variants are
polynucieotide sequences that vary from one specics to another, Of particular utility n the mvention are vanants of
wild tvpe gene products. Varkants way result from at least one nutation i the nacleic actd sequence and may result in
altered mBRNAs or m polypeptides whose structure or fimction may or may not be altered. Any given natural or
reconnbingnt gene may have none, one, or wany allelic forms, Common mutational changes that give rise to varants
are generally ascribed to namrad deletions, additions, or substitutions of nucleotides. Fach of these types of changes
may ocowr alove, or in combination with the others, one or more times I @ given seqaence.

{0048] The resulting polypeptides gencrally will have significant amino acid identity relative o cach other. A

polymornplic variant is a variation in the polynucleotide sequence of a particular gene between individuals of a given
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species. Polymorpbic vartants also may cncompass “single nucleotide polymorpbisms” (SNPs} or single base
mattations in which the polynucleotide sequence varies by one base. The presence of SNPs may be indicative of, for
example, 3 cerfain population with a propensity for a discase state, that 13 suscepibifity versus resistance,

{0049 Devivative polynucleotides include nucleie acids subjected to chenvical modification, for example, replacement
of hydrogen by an alkvl, acyl, or amino group. Denvatives, e, denvative oligonucleondes, may comprise non-
naturalby-occamring portions, such as altered sugar moieties or miter-sygar Hokages. Exemplary among these are
phosphorothivate and other sulfur containing specics which are known in the art. Denvative nuckeic acids may also
contain labels, including radionucleotides, enzymes, fluorescent agents, chenmuminescent agents, chromuogemc agents,
substrates, cofactors, ihibitors, magnetic particles, and the bke.

{00501 A "derhvative”™ polvpeptide or peptide 15 one that is modified, for example, by glycosviation, pegvlation,
phosphorylation, solfation, reduction/atkyiation, acylation, chemical coupling, or nuld fornalin treatment. A derivative
may also be modified o contain a detectable label, cither directly or indireetly, including, bt not lmited to, a
radiotsotope, fluorescent, and enzyme label,

{0511 As used herain, the term Tanimal” or "pationt” s meant to inchade, for example, humans, sheep, elks, deer,
nutke decr, mdanks, mammals, monkeys, horses, cattle, pigs, goats, dogs, cats, rats, myice, birds, chicken, repiiles, fish,
mnsects and arachnids.

{0052] "Mammal" covers wamm blooded mammals that are typically under wedical care {eg., bumms and
domesticated animals). Examples include foline, canine, egaine, bovine, and human, as well as just baman,

{0033} "Treating” or "treatment” covers the treatment of a disease-state in a mamunal, and nclades: (a) proventing the
discase-state from ocowrring 1 a manwual, in particular, when such mammal is predisposed to the discase-state but has
not vet been diagnosed as having it (b} inhihiung the disease-state, e.g., avresting # development; andior (¢} relieving
the discase-state, e.g., causing regression of the disease state until a desived endpoint s reached. Treating also inchides
the amelioration of 3 svmptom of a discase (e.g.. lessen the pain or discondort), whercin sach amelioration may or may
not be divectly affecting the disease {e.g.. cause, transnission, expression, etc.).

{0054] As used herein, "cancer” refers o all types of cancer or neoplasin or malignant tumwors found i mmnmals,
including, but not hmited to: leukemias, lymphomas, melanomas, careinomas and sarcomas. The cancer manifests
uself as a "temor” or Gssue comprising malignant eells of the cancer. Examples of tumors inchide sarcomas and
carcinomas such as, but not hnuted tor fibrosarcoma, nwyxosarcoma. liposarcoma, chondrosarcoma, osteogenic
sarcona, chordoma, angosmeoma,  endothehosarconwa,  lymiphangiosarcoma,  lymphangioendotheliosarcona,
synoviona, mesothelioma, Ewing's tumor, lelomyosarcoma, rhabdomyvosarcoma, colon carcinoma, pancreatic cancer,
breast cancer, ovarian cancer, prostate cancer, squamous coll carcinoma, basal cell careinoma, adenocarcinoma, sweat
gland carcinoma, sebaceous gland carcinoma, papillary carcinoma, papillary adenocarcinomas, cvstadenocarcinoma,
medutiary carcinoma, bronchogenic carcinonya, renal cell carcinoma, hepatoma, bile duct carcinoma, choriocarcimoma,
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seminonma, embryvonal carcinoma, Wilms' tumor, cervical cancer, testicular fmmor, lung carcinoma, small cell lung
carcinoma, bladder carcinoum, epithelinl carcinoma, ghoma, astrogvton, medulloblastoma,  craniopharyngioma,
ependymoma, pancaioma, hemasgioblastoma, acoustic newroma,  oligodendroglioms, menmgioma, melanoma,
newroblastoma, and retinobiastonta. Addittonal cancers which can be treated by the disclosed composition according to
the mvention include but not fimited to, for example, Hodgkin's Disease, Non-Hodgkin's Lympboma, multiple
mycloma, nearoblastoma, breast cancer, ovarian cancer, humg cancer, rhabdomyosarcoma, primary teombocytosts,
primary nacroglobulinemia, small-cell hung tumors, primary brain tumors, stontach cancer, colon cancer, malignant
pancreatic insulanoma, malipnamt carcinoid, urmary bladder cancer, prematlignant skin lesions, testicular cancer,
hymphomas, thyrotd cancer, neuroblastoma, esophageal cancer, gemitouripary tract cancer, malignant hypercalcenma,
cervical cancer, endometnial cancer, adronal cortical cancer, and prostate cancer.

{0035] "Newrological disease or disorder” refers to any disease or disorder of the nervous system aondior visual system,
“Newrological discase or disorder” mclude discase or disorders that mvolve the contral nervous system (bram,
brainstern and cerebellum), the penipheral nervous system {(including cramial noevves), and the avtonomic nervous
system {parts of which are located in both central and pertpheral nervous system). Examples of newrological disorders
inchude but are not limited to, headache, stupor and coma, dementia, sclzure, sleep disorders, trawma, infoctions,
neoplasms, nearoopthalmelogy, movement disorders, demyvelinating diseases, spinal cord disorders, and disordets of
peripheral nerves, nuscle and newornwscular junctions. Addiction and mental illness, nclude, but are pot linuted 1o,
bipolar disorder and schizophrenia, are also included i the definstion of neurological disorder. The following is a list of
several neurological disorders, symploms, signs and syadromes that can be treated using compostitons and methods
according © the prosent vention: acguired epieptiformy  aphasia; acute  dissemipated  encephalomvelitis;
adrenoleukodystrophy: age-related macular degeneration; agenesis of the corpus callosum? agnosia;, Ascardh syndrome;
Alexander discase; Alpers’ disense; altemating bemiplegia; Vascular dementiay amvowophie lateral sclerosis;
anencephaly; Angelman syndrome; angiomatosis; anoxia aphasia; apraxia; arachnoid cysts: arachnoditis; Anronl-
Chiann  malformation;  aicriovenous  malformation;  Asporger  syadrome; ataa  telegiectasia; attention defiey
hyperactivity disorder; autism; autonomic dysfunction; back pain; Batton discase; Beheet's disease; Bell's palsy; benign
esseniial  blepharospasm; benign focal; amyotophy; benign intracranial hyperiension;  Binswanger's  disease;
blepharospasm; Bloch Sulzberger syndrome; brachial plexus imjary; brain abscess; brain injury; brain asmors (including
glioblastoma multiforme), spinal twmor; Brown-Sequard syndrome; Canavan disease; carpal tmwel syndrome;
causglia; central pam syndrome; contral ponfine myclinolysis; cephalic disorder; corelwal apcurysm; corcbral
arferiosclerosis; cerebral atrophv; cerebral gigantismy, corebral palsy; Charcot-Marie-Tooth discase; chemotherapy-
nduced pewropathy and newropathic pabn Chian malformation; chorea; chronie inflamnatory  demyehinating
polyacusopathy: chronic pain; chronic regional pain syndrome;, Coffin Lowry svindrome; conm, including porsistent

vegetative state; congenital facial diplegia; corticobasal degeneration: cranial anteritis; cramosynostosis; Creutzfeldi-
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Jakob discase; cumulative tauma  disorders; Cushing's syndrome;  oviomegalic mclusion  body  disease;
evtomegalovires infechon; dancing syes-dancing feet syndrome: DandyWalker syndrome; Dawson disease; De
Morsier's syndrome; Dejenne-Khanke palsy; dementia; dermatomyositis; diabetic newropathy; diffuse sclerosis;
dyvsawtononug;, dysgraphia; dyvslexia; dystomas; carly nfantile copileptic encephalopathy; cowsty sella syndronie;
encephalitis; encephaloceles; encephalotrigeminal angiomatosts; epilepsy; Erb's palsy; essential wramor, Fabry's
disease; Fahv's syndrome; funting: fanulial spastic paralysis; fobrile seiawes; Fisher syndrome; Friedveicl's ataxia;
fronto-temporal domentia and other “tavopathies”; Gaucher's discase; Geestmann's svndrome; gtant cell artentis; giant
cell mnclusion discase; globoid cell leukodystrophy; Guillain-Bamre syadrome; HTLV-l-assoctated savelopatiyy,
Hallervorden-Spatz discase; head imjury: beadache; heonfacial spasoy, hereditary spastic pavaplegia; bevedopathia
atactic a polyneuritifornns; herpes zoster obicus; horpes zoster, Himavama svadrome; HiVassociated dementia and
neyropathy {also ncorological muanifestations of AIDSY holeoprosencephaly; Huntington's discase and  other
polyghutamine repeat discases; hydeancncephaly; hydrocephalus; hypeorcortisolisny, hypoxia; ummane-mediated
neephalomyelitis; mclusion body myositis) incontinentia pigmenty; infantile phytame acid storage discase; infantile
refsum disease; mbntile spasms; iflammatory myopathy, inttacranial ovsty ibacranial hyportension;  Joubert
syndrome; Keams-Savre svadroms;, Kennedy disease Kinsboume svadrome;, Klippel Fail syndrome; Krabbe discase;
Rugelberg-Welander disease; kury; Latora disease; Lambert-Eaton myasthenic syndrome; Landau-Kicftner syndrome;
lateral medullary (Wallenberg) syadrome; leaming disabilities; Leigh's disease; Lemnox-Gustawt syndrome; Lesch-
Nyhan syndrome; leukodystrophy; Lewy body dementia; Lissencephaly; locked-in syndrome; Lou Gelng's disease
{1.e., motor neuron disease or munvotrophic lateral sclorosis), lumbar dise discase; Lyme disease--nowological sequelae;
Machado-Joseph  discase;, macrencephaly: megalencephaly, Melkersson-Rosenthal  syndrome; Monieres  dises
meningitis; Menkes disease; metachromatic feukodystrophy; mucrocephaly: migrame; Miller Fisher syndrome; mini-
strokes; mitochondrial mvopathies; Mobius syndrome; movomelic amyotrophy; motor newron disease; Movamoya
disease; muacopolysaccharidoses; milti-infaret dementia; multifocal motor newropathy: madople sclerosis and other
demyvelinating disordcrs.; multiple system atrophy with postural hypotension; p muscalar dystrophy; nrvasthenia gravis;
myelmoclastic diffuse sclerosis; mvoclonic encephalopathy of infants; myocionus; myopathy, myotonia congenital;
narcolepsy; newofibromatosis; seuroleptic malignant syndrome: newrcdogical manifestanons of AIDS; neuwrological
sequelae oftupus; newromyotoma; newronal cerowd Hpofuscinosis; nearonal nigration disorders; Niemann-Pick disease;
{'Sullivan-MeLeod syndrome; oceoipital nceralugia; ocoudt spimal dyvsraphism  sequence; Ohtahara syndrome;
elivopontocorebellar atrophy: opsoclonus myvoclonus; oplic nouritis; ovthostatic hypotension; overuse syndromg;
paresthesia; Neurodegenerative disease or disorder {Parkinson's disease, Huntington's disease, Alzheimer's disea
amyowophic lateral sclovosis (ALS), dementia, multiple scleroms and other discases and disorders assooated with
neeronal cell death); paramvotonia congenttal; parancoplastic discases; paroxvsmal attzcks; Parry Rowberg syadvome;

Pelizacus-Merzbacher disease; periodic paralyses; peripheral newopathy; painful neuropathy and neuropathic pain;
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persistent vegetative state; pervasive developmental disorders; photic sneeze veflex; phytanic anid storage disease;
Pick's discase; pinched nerve; pituitary tumors; polymvositls; porencephaly: post-polio syndrome; postherpetic
neuralgia; postnfectious encephalomyehitis; postural hypotension; Prader- Wil syadrome; primary lateral sclerosis;

prion discases; progrossive heoufacial atophy; progressive multifocalieukooneephalopathy; progrossive sclerosing

i<}

poliodystraphy; progressive supranucltesr palsy; pseudotamior corebn; Ramsav-Hunt syndvome {types T and H);
Rasmussen's encephalitis; reflex sympathete dystrophy syadrovne; Refsam disease; repetitive motion disorders;
repetitive stress injunes; restless legs syndrome; retrovirus-assoctated myvelopathy; Rett syndrome; Reye's svadrome;
Saint Vitus dance; Sandhoff disease; Schilder's disease; schizencephaly, septo-optic dysplasta; shaken baby syndrome;
shingles: Shy-Drager syndrome; Sjogren's syndrome; sleep apnea; Soto's syndrorse; spasticity; spina bifida; spinal cord
fnyary; spinal cord tamors; spinal muscalar atrophy; Suff-Pesson syadrone; stroke; Sturse-Weber syadrome; subacute
sclerosing panencephalitis; subcortical arferiosclerotic encephalopathy, Svdenbam chorea; syneope; syringomyeliag
tardive dyskinesia; Tay-Sachs discase; temporal arteritis; tethered spinal cord syndrome; Thomsen discase; thoracic
outlet syndrome; Tic Douloureux; Todd's paralysis; Tourette svndrome; transient ischomie attack; transmissible
spongiform encephalopathios: transverse myehs; tragmatic brain Injury; tremot; ngenunal nowalgia; topical spastic
paraparesis; taberous sclerosis; vascular dementia (nnadii-infarct domenta); vasculitis inchuding temporal arteritis; Von
Hippel-Lindau discase; Wallenberg's syndrome; Werdnig-Hoffman discase; West syndrome; whiplash: Williams
syndrome; Wikdon's discase; and Zellweger syndrome,

[0056] An "Inflanwnation” refers © systemic flammatory conditions and conditions assooated locally wath
migration and attraction of monocyies, feukocytes andfor neutrophils. Examples of mtwmmation inchade, but are not
Linuited o, Inflanwnation resulting from infection with pathogenic organisms (including gram-positive bactena, gram-
negative bactera, viruses, fung, and parasites such as protozoa and helminths), transpiant rejection (meluding rejection
of solid organs such as kidoey, liver, heart, lung or corea, as well as rejection of bone marrow transplants including
grafl-versus-host disease (GVHD)), or from localized chronic or acute actoimmume or allergic reactions. Autoinunune
discases include avete glomerulonephritis; rhewnatod or reactive arthnitis; chronie glomendonephritis; imflanmatory
bowel diseases such as Crobn's disease, vleerative colitis and necrotizig enterceoiitis; hepatitis; sepsis; alcoholic liver
discase; non-alcoholic steatosis; grunulocyte transfusion associated syadromes; mfimomatory dermatoses such ag
contact dermatitis, atopic dermatits, psoriasis, systemic lapus ervthematosas (SLE), autoinwmune thyroiditis, nudtiple
sclerosis, and some forms of diabetes, or any other autoimmume stafe where attack by the subject’s o inemae system
resalts in pathologic tissue destraction. Allergic reactions include alfergic asthuna, chrome bronchitis, acute and delayed
hypersensitivity. Systemie nflannatory disease states include inflammation associated with tauma, burns, reperfusion
followmg ischemic events {e.g thrombotic events m heart, bramn, mtestines or peripheral vasculatare, neluding
myoecardial infarcton and stroke), sepsis, ARDS or nmudtiple organ dvsfunction syndromie.  Inflamsatory  celf

recrattment also occurs m atherosclerotic plagues. Inflamimation inchides, but is not limited 1o, Non-Hodgkin's
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hymphoma, Wegener's granulomatosis, Hashimoto's thyroiditis, hepatoceliular carcinoma, thymus awophy, chronie
pancreatitis, thewrmatoid arthritis, veactive tymphod hvperplasia, ostecarthits, wcerative cohnis, papilfary carcinoma,
Crotwy's disease, aleerative colitis, acate cholecystifis, chronic cholecystitis, cirrhosts, chronie sialadenitis, peritonitis,
acute pancroatitis, chronic pancreatitis, clwomic Gastritis, adenonivesis, endometrivsis, zcule cerviaitis, chronie
cervicitis, lvmphoid byperplasia, multiple sclerosis, hvpertrophy secondary to idiopathic thrombocytopenic purpura,
primyary 1gA nephropathy, svstenue lupus ervihematosus, psonasss, pudmonary emphysema, chrome pyelonephrins,
and chronic cystitis.

{0057] A cardiovascular discase or disorder inchudes those disorders that can either cause ischeria or are caused by
reperfusion of the heart. Examiples include, but are not bnmted to, atherosclerosis, coronary artery disease,
gramglomatous  wyocarditis, chyopic  myocardiis  {non-grapulomatous), primary hypertrophic  cardhomyopathy,
peripheral artery discase (PAD), peripheral vascular disease, venous thromboembolismy, pulmonary embelism, stroke,
angina pectons, myocardial infarction, cardiovascular tissue damage caused by cardiac arrest, cardhovascular fissue
damage caused by cardiac bypass, cardiogenic shock, and related conditions that would be known by those of ordinary
skill i the art or which invelve dysfimction of or tissue damage to the heavt or vasculature, cspecially, but not nned
to, tissue damage welated to TNFR2Z activation. OVS discases include, but are not limited to, atherosclerosis,
granulomatous myocarditis, myocardial infarction, mvocardial fibrosis secondary to valvalar heart disease, mvocardial
fibrosis without mfarction, primary bypertrophic cardionvopathy, and chronie myocardinis (non-granalomatous).
{0058] Examples of diseases or disorders assoctated with oxidative stress inclade bt not imited to atherosclerosts,
Parkinson’s discase, heart falure, myocardial infretion, Alzheimer’s discase, chronie fatigue syndrome Amyotrophic
Lateral Sclevosis (ALS), chronic obstructive pulmonary discase (COPD), multiple sclerosts, hopatic discases or
disorders, gastrointestingl diseases or disovders, diabetes, cancer, autoimmunity, innaume related diseases or disorders,
neurological diseases or disorders, powrodigenerative diseases or disorders, nerve ropair and pacadysts, newrosndoenne
differentation, inflammatory diseases, muscular discases or disorders, discases or disorders associated with infectious
orgamsms, argd the ke,

Pofymueleotide and Oligonuclectide Compositions and Molecules

[0059] Targew: In one erbodiment, the targets comprise nuclete acid sequences of Twumor Neerosis Factor Receptor
2 (TNFRZ), mehading without hmitation sense andfor antisense noncoding andfor coding sequences associated with
TNFR2.

{6060] The Tumor Necrosis Factor (TNF} is o pronunent proinflammatory mediator that has been causally associated
with the pathophysiology of several acute and chronie diseases, in particutar rhewmatoid arthritis and Morbus Crobn
Upregulated TNF expression has also been found in various nesrodegenerative diseases such as cerebral malaria, ATDS
dementia, Alzhoimer's disease, multiple sclerosis or stroke, suggesting a potential pathogenic role of TNF in these

diseases as well. The membrane expressed form of TNF signals via both TN receptors {TNFRI and 'TNFR2), whereas
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soluble TNFE - proteolytically cleaved from the membrane form- acts natnly via TNFRL Signal patbways initiated from
the death domain containing TNFRL leading 1o both pro- and anti-apoptotic cellslar responses, have been studied n
great detml. In contrast, there is less infrmation abowt the modecular mechaniums swrounding signal pathwayy and
ccllalar responses solely putiated via TNFRZ,
{0611 D120 (Cluster of Difforentiation 120), alse known as the tamor necrosts factor recepior (TNFR). This protein
s & member of the Gumor necrosis factor receptor superfamily. There are two variants of the receplor, each encoded by
a separate gene; CD120 - TNFRT TNFRSFIA and CD120b - TNFR2 - TNFRSFIB.
{ﬁﬁ(ﬁ} TNF-a does vot work independcmiy n the cell, hut acts through hinding to the two receptors, TNF receptor
also called TNFR,; pTSpn0), TNFRSEIBTNFRZ is the larger of these receptors, befng present on many cell types, and
strongly expressed on stimudated T and B lymphooyies. TNFRSFIB may regulate the binding of TNF-a to
TNFRSF1A, and thus may regalate the levels of TNF-3 necossary to stroulate the action of the franscription factor,
muclear factor-kappa B (NF-kB}. The genc for TNFRSFIB 15 located on chromosome Tp36.3-p36.2, which comeides
with the proviously wennficd IBD Suscepu'bﬂ ity locus, IBDY.
{0063] Moembers of the twmor necrosis factor recepior {INFR) fanily playa variety of roles in the regulation of
tymphocyte activation. An imporant TNFR family member for B cell activation is CD40. CD40 signals stimulate B
cell TNF-alpha seoretion, which subsequently signals via TNFR2 (CD120b) to enbance B cell activation. Although the
function of the proapoptotic and pro-inflaenmatory receptor TNFR (CD120a) has been the subject of muach research,
less 15 enderstood about the distinet comtributions of CDI128b o cell activation and how i stmulates downstream
events, Members of the tumor necrosis factor receptor famuly bind various recmbers of the cvioplasmic adapter profein
funuly, the tumor necrosis factor receplor associated factors (TRAFS), during signaling. Both CD40 and CI320b bind
TNF receptor associated factor 2 (TRAF2) upon ligand stimulation.
{0864} Single nucleotide polymorphisms (SNPs) in TNFRSFIB/ITNFR2 may also modulate the nisk of a number of
autcimmmume discases, inchiding rhewmatoid ardhntis, systemic hupas ervthematosus, and Crobn's disease (CD).
{0065] In prefeved embodiments, antisense oligonucleotides are used o prevent ov treat diseases or disorders
assoctated with TNFR2 farnily members. Exemplary Tumor Necrosis Factor Receptor 2 {TNFR2} mediated discases
and disorders which can be treated with cellftissues regenerated from stem cells obtained using the antisense
compounds comprise: cancer, a disease or condition associated with or characterized by cethdar proliferation, a disease
or disorder associated with mutant or abereant expression or function of TNFRSFIB/TNFR2, a neurological discase or
disorder, an autoinunune disease or disorder, a disease or disorder associated with immune system, an inflammatory
bowel disease, a chropic inflammatory condition with polvgenic suseeptibifity (o.g., Crohs disease, wlecrative colis
ete.}, 3 discase or disorder associated with excesstve evtokine acuvity, cachexia, a hepatic discase, a renal discase {e.g.,

glomeralonephritis, acute renal wansplant rejection, acute tubular necrosts ote.), a cardiovascalar disease or disors:ier,
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ischenua~-mediated arteniogenesis and angiogenesis, oxidativestress, miflanwnation; cerebral malaria, an mflanymation
associated disease, disorder or condiion {e.g., rhawmatord arttyitis, psorisis and psoriatic arthrius, Croha's disease,
ulcerative colitis, chronic inflasnmation-induced colomic epithelial alteration eic)

{0066} In a prefored embodiment, the oligonucicotides are specifie for polynucieotdes of TNFRZ, which includes,
without lanitation noncoding regions. The TINFR2 targets comprise varants of TNFR2:; mustants of TNFR2, including
SNPs; noncoding sequences of TNFRZ! aleles, fragments and the hke. Preferably the oligonueleotide 1s an antisense
RNA molecale,

{00671 In accordance with embodiments of the invention, the target nucleic acid molecule is not bmited to TNFR2
polynucleotides alone but extends to any of the isoforms, receptors, homologs, non-coding regions and the hke of
TNFR2.

{0068] in another preferred embodiment, an oligonucleotide targets a natural antisense sequence (natural antisense to
the coding and non-voding regiong) of TNFR2 argets, including, without linutation, vanants, alicles, homologs,
nutants, derivatives, frapments and complementary sequences thereto. Prefersbly the oligonuciconde is an antisense
RNA or DPNA molecale.

{0069] In another proforred cmbodiment, the oligomeric compounds of the present invention alse include vartants in
which a different hase is present at one or more of the mucleotide posttions in the compound. For example, if the first
nucleotide is an adenine, variants may be produced which contain thynidine, guanosine, eytidine or other natural or
unnatral nucleotides at dus position. This may be done at any of the positions of the antisense compound. These
compounds are then tested using the methods described herem to determine their ability to mbubit expression of @ target
raeleis acid,

{0070] In some embodiments, bomology, sequence identity or complementarity, between the antisense compound and
target 15 from about 30% w about 60%. In some embodiments, homology, sequence dentity or complementarity, is
from about 60% 1o about 70%. In some combodiments, homology, sequence idontity or complementarity, is fron abowt
70% to about 80%. In some ambodiments, homology, sequence identity or complementarity, is from about 80% to
about 90%. In some embodiments, homology, sequence identity or complementarity, is about 9054, about 92%4, about
4%, about 95%, about 6%, about 97%%, sbout 98%, about 99% or about HI0%.

{071} As astisense compound is specifically hybridizable whes binding of the compound to the target nucleie acid
interferes with the nonmal function of the target nueleic acid to cause a foss of activity, and there s a sufficiont degree
of complementarity to aveid non-specific binding of the antisense compound to nop-target nucleic acid sequences
under conditions iy which specific hinding is desired. Such conditons mclude, ve.. physiological condinons in the case
of i vive assays or therapeutic treatment, and conditions v which assays are performed o the case of invitro assays.
{0072] An antisense compound, whether DNA, RNA, chimeric, substituted cte, is specifically bybnidizable when
binding of the conpound to the target DNA or RNA molecule tnterferes with the nonmal function of the target DNA or
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RNA fo cause a loss of wtility, and there is a sufficient degree of complementarily to avoid non-specific binding of the
antisense compound o non-target sequences wder conditions in which speaific binding 15 deswed, e, under
physiological conditions in the case of i vivo assays or therapoutic freatment, and m the case of in vitro assays, under
conditions i which the assays are performed.

{00731 In another proferred ombodimoent, targeting of TNFR2 inclading without ontation, antisense sequences which
are dentified and expanded, asing for example, PCR, hvbridization ete., one or more of the sequences set forth as SEQ
D NOS: 2 and 3, and the hike, modelate the expression or function of TNFR2. In one cmbodiment, expression or
fanction is up-regulated as compared to a control. in another preferved embodiment, expression or fanction is down-
regudated as compared to a control.

{0741 In another proforred embodiment, oligonucleotides comprise sucleie acid sequences set forth as SEQ D NOS:
4 to 10 ncluding antisense sequences which are wentified and expanded, using for example, PCR, hybridization ete.
These oligonucleotides can comprise one or more modified nucleontides, shorter or tonger fragments, modified boads
and the hke. Examples of modified bonds or infernucleotide linkages comprise phosphorothioate, phosphovodithioate
or the ke, In another preforred embodiment, the nucleotides comprise 2 phosphorus devivative. The phosphornss
derivative (or modificd phosphate group) which may be attached to the sugar or sugar analog moisty in the modified
oligonucicotides of the present invention may be a monophosphate, diphosphate. triphosphate, alkyiphosphate,
alkanephosphate, phosphorothioate and the like. The preparation of the above-noted phosphate analogs, and thew
mcorporation o nucleotides, modified nocleotides and oligonacleotides, per se, & also known and need not be
described here,

{0075] The specificity and sensitivity of antisense is also hamessed by those of skilf in the ant for therapeutic uses.
Antisense oligonucleotides have been emploved as therapentic moteties in the trestment of disease states in animals
and man. Antisense oligonuclecotides have been safely and effecovely administered to bumans and nomerous clinicad
trials are presently undenway. U is thus established that oligonucieotides can be uscfud therapeutic modalities that can be
confipured to be usefisl in treatment regimes for treatment of cells, tissues and amimals, especially bumans.

{0076] In evobodiments of the present invention oligomenc antisense compounds, particularly oligonucleotides, bind
to target nucleie acid molecudes and modulate the expression andfor function of molecudes encoded by a target gene.
The functions of DNA 10 be interfered compnse, for example, replication and transcription, The functions of RNA 1
be nterfered comprise all vital funcions such as, for example, translocation of the RNA to the site of protein
transiation, translanon of protein from the RNA, splicing of the RNA 1o yield one or more mRNA spocies, and catalytic
activity which may be engaged o or fheilitated by the RNA. The fimctions may be up-regulated or mhubited depending
on the functions deswed.

{0077} The antisense compounds, nclude, antiscnse oligomeric compounds, antisense oliponucleotdes, external
guide sequence (EGS) oligonucleotides, altemate splicers, primers, probes, and other oligomeric compounds that

17



i0

15

20

25

30

WO 2010/151671 PCT/US2010/039824

hybricdhize to at least a portion of the target muckae acid. As such, these compounds may be introdoced m the form of
single-stranded, double-stranded, partially single-stranded, or circular oligomeric compoands.

{0078] Targcting an antisense compound fo a particular nucleic acid molecule, In the context of this inveation, can be
a multistep process. The process usually begins with the wdentification of a target nuclete acid whose function 15 to be
maodalated. This target muclote acid may be, for example, a celhdar gene {or mRNA transcribed from the gene) whose
expression is associated with a particalar disorder or disease state, or a nuclere actd molecale from an nfections agent.
in the present invention, the target nuclete acid encodes Tumor Neerosis Factor Receptor 2 (TNFR2).

{0079] The targeting process usually also includes determiination of at feast one target region, segment, or site within
the target nucleie acid for the antisense interaction to occur such that the desired effect, e.g.. modulation of expression,
will result. Within the context of the prasent invention, the term "region” i defined as a portion of the target nucleie
acid having ot least one identifiable structure, finction, or characteristic. Within regions of target nucleic aotds are
segments, “Scuments” are defined as smaller or sub-portions of regions within a target nucleic acid. "Sies,” as used in
the present invention, are defined as posinons within a target nuclere acid.

{0861 In a preferred embodiment, the antisense oligonucleotides bind o the natwal anttsense sequences of Tumor
Neerosis Factor Receptor 2 {TNFR2) and modidate the exprossion andfor function of Twmor Neerosis Factor Recaptor
2 {TNFR2Y(SEQ 1D NO: 1), Examples of antiscnse sequences mclude SEQ 1D NOS: 2 w0 10

{0081} In another preforred embodiment, the antisense oligonueleotides bind to one or more segments of Tumor
Necrosis Factor Receptor 2 {TNFR2) polvhacleotides and modelate the expression andéor fanction of Tumeor Necrosis
Factor Receptor 2 (TNFR2}. The segments comprise af least five consecutive nucleotides of the Tamor Necrosis Factor
Receptor 2 (TNFRZ) sease or antisense polynucleotides.

{0082] In avother preferred embodiment, the antisense oligonueleotides ave specific for natural antisense sequences of
Tumor Necrosis Factor Receptor 2 {TNFR2 ) wherein binding of the oligonucleotides to the natural antisense sequences
of TNFR2 modulate expression and/or tunction of Tumor Necrosis Factor Receptor 2 (ENFRZ)

{0083] In another preforred cmbodiment, oligonucleotide compounds comprise sequences set forth as SEQ 1D NOS: 4
to 10, antisense sequences which are identified and cxpanded, wsing for example, PCR, hybridization etc These
ohgonuckeotides can comprise one or more modified nucleotides, shorter or longer fragments, modified bonds and the
like. Examples of modified bonds or infernucleotide hinkages comprise phosphorothioate, phosphorodithioate or the
like. In another preferred embodiment, the nucleotides comprise a phosphorus derivative. The phosphorus derivative
{or modified phosphate group) which mpy be attached to the sugar or sugar analog woicty in the modified
oligonucleotides of the present imvention may be a monophosphate, diphosphate, tmiphosphate, alkyipbosphate,
alkanephosphate, phosphorothioate and the ke, The preparation of the above-noted phosphate analogs, and their
incorporation into nucleotides, modified mucleotides and oligonucleotides, per se, is also known and need not be
described here.

18



10

i5

20

25

30

WO 2010/151671 PCT/US2010/039824

[0084] Since, as 15 known in the art, the translation imtiation codon is typically SAUG (n transeribed mRNA
mobkecules; $-ATG in the comresponding DNA molecele), the translation inftiation codon i also sefeorred 1o as the
"ALG codon,” the “start codon” or the "AUG start codon”. A minority of genes has a translation mitiation codon
having the RNA sequence §-GUG, S-UUG or §-CUG; and 5-AUA, 5-ACG and 5-CUG have been shown to

L

function in vivo. Thus, the terms "panslation iniiaton codon” and "start codon” can encompass many codon
sequences, oven though the mitiastor amino acd i cach mstance i typically methionine (0 cukarvotes) or
formylmethionine (in prokarvotes). Eukarvotic and prokarvotic gencs may have two or more altemative start codons,
any onc of which may be preferentially utilized for translation inifiation m a particular cell 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 used wn vivo to iitiate transhtion of an mRNA transcribed from a gene encoding Tuwmor
Necrosts Factor Receptor 2 {TNFR2), regardiess of the sequence{s) of sach codons, A translation termination codon {or
"stop codon™} of & gone may have one of three sequences, Lo, S-UAA, -UAG and 5-UGA {the corresponding DNA
sequences are S-TAA, 8- TAG and 5-TGA. respectively).

{0885] The terms "start codon region” and "translation initiation codon region™ vefer to a portion of such an mRNA or
gene that encompasses from about 23 to about 50 contigious nacleotides tn cither dircetion (e, 3 or 3} ffom a
transation mitiation codon. Similarly, the tenms "stop codon region” and "transiation termimation codon region” refer to
a portion of such an mRNA or gene that encompasses from about 28 o about 30 contiguous mucleotides in either
divection (e, 5 or 3} from & translation ternunation codon. Consequently, the "start codon region” {or “manslation
wutiation codon region™} and the “sop codon region” {or "wanslation termination codon region”) are all regions that
may be targeted effectively with the antisense compounds of the present invention.

{0086] The open reading frame (ORF) or "coding region,” which is known in the art 1o refer to the region between the
transiation ttiation codon and the translation wrmination codon, Is alse a region which may be targeted effecuvely.
Within the context of the present invention, a fargeted region 15 the intragenic region encompassing the translation
wufation or fermination codon of the apen reading frame (ORF) of a gene.

{0087 Another target region inclades the 3" untranslated region (S'UTRY, known in the avt to vefer to the portion of an
mBRNA i the § direction from the tanstation inttiation codon, and thus welading nucleotides between the §' cap site
and the translation inttiation codon of an mRNA {or cotresponding nucleotides on the gene). Still another target region
meludes the 3 untranslated region (3UTRY, known in the art to refer o the porion of an mRNA in the 3" direction from
the teanslation ernvination codon, and thus including nucleotides betwern the transiation toraunation codon and 3 end
of an mRNA (or corresponding nucleotides on the gene). The § cap site of an mRNA comprises an N7-methylated
auanosine residue joined to the S-most residhie of the mRNA wia a 8- miphosphate hnkage. The § cap region of an
mRNA s considered & include the ¥ cap structure ftself as well as the first 50 oucleotides adjacent to the cap site

Another target region for this invention is the §' cap region.
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[0088] Although some eukarvotic mRNA transenpts ave directly translated, voany contain one or more regions,
knows as “introns,” which are excised from a transcript before it 15 translated. The remaining (and therefore transtated)
regions are known as "exons” and are spliced together to form a continuous MRNA sequence. In one embodiment,
targeting splice sifes, 1o, intron~-gxon junctions or cxon-mfron junctions, is particelarly useful in situgions where
aberrant sphicing is implicated in disease, or where an overproduction of a particular sphice product is impheated m
disease. An aberrant fusion junction due to rearrangement or deletion 18 another embodiment of a target site. mRNA
transcripts prodaced via the process of spliving of two {or more} mRNAs from different gene sources are known as
“fuston transcrys”. Introns can be effectively targeted using antisense compounds targeted to, for example, DNA or
pre-mRNA,

{0891 In another preforred embodiment, the antisense ohizonucleotides bind to coding and/or non-coding regions of a
target polynueleotide and modelate the expression andfor function of the target modecule.

{0098] In another preferred eonbodiment, the antisense oligonucicotides bind to natural antisense polynucicotides and
modulate the expression andfor fumction of the target molecule.

{00911 In another preferred embodiment, the antisense oligonucieotides bind to sense polviucleotides and modulaie
the expression andfor function of the target moelecude.

{6092] Alcmative RNA transcripts can be produced from the same genomic region of DNAL These aliernative
wransenpts ave generally known as "variants”. More specifically, "pre-mRNA variants” are trapsenpts produced from
the same genomic DNA that differ from other transcripts produced front the same genomic DNA in either their start or
stop position and contain both intronic and exoric sequence,

{8093] Upon cxeision of one or more exon of mtron regions, or portions thereof during sphicing, pro-mRNA variants
produce smaller "nRNA variants”. Consequently, mRNA variants are processed pro-mBRNA vaviants and each unique
pre-mRNA variant mast abways produce a unique mRNA vanant as a result of splicing. These mBNA varrants are also
knows as "alternative sphice vartants™. If no splicing of the pre-mBNA vanant occurs then the pro-moRNA variant s
dentical to the mRNA variant.

{0094] Variants can he produced throngh the use of altemative signals to start or stop transenption. Pre-mRNAs and
mRNAs can possess more than one start codon 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-mBNA or mRNA, Those transcripts that
use an alternative stop codon are known as "alternative stop varlanis” of that pro-mRNA or mRNA. One specific type
of alternative stop vavant is the "polyA variant” m which the multiple transenipts produced result from the alteraative
selection of one of the “polvA stop signals” by the tanseription machinery, thereby producing transeripts that lerminate
at wrigue polyA sies. Within the context of the nvention, the types of varants described hevein are also embodiments

of trget nucleie acids.
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{0095] The locations on the target nuclerc acid to which the antisense compounds hybridize are defined as at least a S-
micleotide long portion of a target region to which an active andisense compound s targeted,

{0096] While the specific sequences of certain exemplary target scgments are set forth herein, one of skilf in the art
will recognize that these serve to dlustrate and describe particular enbodiments within the scope of the present
mvention. Addittonal target scoments are readily wdentifiable by one having ordinary skall i the ant i view of dus
disclosure.

{0097 Tarpet sepments 5-100 nucleotides in length comprismg a streteh of at least five {3) consecutive nucleotides
selected from within the Hlustrative preforred target segments are considered to be sustable for fargeting as well.

{0098] Target segroents can inclede DNA or RNA sequences that comprise at least the § conseeutive nucleotides
from the M-ternunus of one of the tllustrative prefered arget segments {the rematning nucleotides being a conseoative
streich of the same DNA or RNA begmnmng inmmediately upstream of the S-torminus of the target sepment and
contirung untl the DNA or RNA contains about 3 & about 10 nuclectides). Smularly preforred tarpet sepments are
representod by DNA or RNA sequences that comprise at least the § consecntive nucleotides from the 3-terminus of
one of the ustaative preforred target segments (the wmaiging mwleotides being a consecutive streteh of the same
DNA or RNA beginning mmediately downstream of the F-torntinus of the target segment and continuing watil the
DNA or RNA contains about 5 to about 100 nucleotides). One having skill in the art armed with the target scaments
tlustrated hevein will be able, without undue expenmentation, fo identify further preforred target segments.

{0899] Onee one or more target regions, segments or siies bave been identified, antisense compounds are chosen
which are sufficiently complementary to the target, te., hybridize sefficiently well and with sutficient speeificity, o
give the destred effect.

[60168] In embodiments of the invention the oligonucleotides bind o an antisense strand of 8 particular target. The
oligonucleotides are at least § nucleotides in length and can be synthesized so each ohigonucleotide targets overlapping
seguences such that oligonueleotides ane synthesized to cover the entive length of the target pobynecleotide. The targets
also melude coding as well as non coding regions.

{00161} In one embodiment, it is preferred to target specific nucleic acids by antisense oligonucteondes. Targeting an
antisense compoond to a particubr nucleic acid, 19 2 maltistep process. The process wsually beging with the
identification of a nucleic acid sequence whose function s © be modvdated. This may be, for example, a celhular gene
{or mBENA transcribed from the gene) whose expression is associated with a particular disorder ov disesse state, or a
non coding polynucleotide such as for example, non coding RNA (ncRNA)

[00102] RNAs can be classified imo (1) messenger RNAs (mRNAS), which are transtated o proteins, and (2) non-
protem-coding RNAs (ncRNAs). neRNAs comprise microRNAs, antisense transeripts and other Transeriptional Units
{TL) contaimng a high density of stop codons and lacking any extensive "Open Reading Frame”. Many ncRNAs
appear to start from mitiation sites in 3 untranslated regions (3'UTRs) of protein-coding loci. neRNAs are often ne
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and at least balf of the ncRNAs that bave been sequenced by the FANTOM consortiurs seem not 1o be polyadenylated.
Most researchers have for obvious reasons focused on polyadensvlated mRNAs that ave processed and exported (o the
eytoplasm, Recently, it was shown that the set of non-polvadenyviated nuclear RNAs may be very large, and that many
such transcripts arise from so-called mfergemic regions. The mechanism by which ncRNAs may regulate genc
expression is by base pairing with target transeripts. The RNAs that function by base paiving can be grouped mio (1) ais
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 complomentarity o thew target, and (2} trans-cncodod RNAs that are encoded at a
chromosomal location distinet from the RNAs they act upon and generally do not exhibit perfect base-pairing potential
with thefr targets,

{00103] Without wishing o be bound by theory, petwhation of an antisense pobynucleotide by the andisense
ofigonucivotides described heremn can alter the expression of the corresponding sense messenger RNAs, However, this
regulation can cither be discordant (antisense knockdown results in messenger RNA cleovation) or concordant
{antisense knockdown results m concomitant messenger RNA reduction). In these cases, sntisense oligonucleotides can
be targeted to overlapping or non-overlapping parts of the antisense transeript resultng W its knockdown or
sequestration, Coding as well as non-coding antiscnse can be fargeted in an identical manner and that cither category &
capable of regulating the corresponding sense franseripts ~ either in a concordant or disconcordant maanner. The
strategies that ave eroployved in identifying new oligonucleotides for use aganst a target can be based on the knockdown
of antisense RNA wanscripts by antisense oligonucleotides or any other means of modalating the desired target.
{00104] Srarey 10 In the case of discordint regudation, knocking down the astisense transenipt elevates the
expression of the conventional (sensc) gene. Should that latter gene encode for a known or putative drug farget, then
knockdown of iis antisense counterpart could conceivably muimuc the sction of a receptor agomst or an enzyme
stinulant,

{00103] Straregy 20 n the case of concordant regulation, one could concomitantly knock down both antisense and
sense transcripts and thereby achieve synergistic reduction of the cowmventional (sense} gene expression. 1f, for example,
an antisense oligonucleotide s used o achieve knockdown, then this strategy can be used 1o apply one sotisense
oligonucleotide targeted to the sense transeript and snother antisense oligonucleotide fo the corresponding mntisense
wansenpt, of a single energetically symmetric antisense oligonucleotide that stmultancousty targets overlapping sense
and adisense EaNSCNpLs.

{60106] According to the present invention, antisense compounds include antisense oligonucleotides, ribozymes,
external guide sequence (EGS) oligonucleotides, siRNA compounds, single~ or double-stranded RNA inferference
{RN A1} compounds such as siRNA compounds, and other obgomeric compounds which hybridize to at least a portion
of the target nucleic acid and modelate its fanction. As such, they may be DNA, RNA, DNA-like, RNA-like, or

nuxtures thereof, or may be mimetics of one or more of these. These compounds may be single-stranded,

2



i0

i5

20

25

30

WO 2010/151671 PCT/US2010/039824

doublestranded, cireudar or huirpin oligomeric compounds and may contam structural cloments such as mternal or

s, mismatches o foops. Antisense compounds are routinely prepared lincarly but can be joined or

termiinal bul
otherwise prepared &0 be circular andior branched. Anfisense compounds can include constracts such as, for example,
two strands hyvbridized to forny a wholly or partially double-stranded conpound or a single strand with sufficient self-
complementarity 1o allow for hybridization and formation of a fully or parually double-stranded compound. The two
strands can be hinked mtornally leaving free 3' or §' termibnt or can be linked o form a continuous hairpin structure or
loop. The hairpin strectiwe may contain an overhang on cither the §' or 3’ termings producing an extension of single
stranded character. The double standed compounds optionally can melude overhangs on the ends. Further
modifications can include conjugate groups attached 1o one of the teraung, sclected nucleotide positions, sugar positions
or to one of the internackeoside linkages. Altomatively, the two strands can be linked via a non-nucleic acd mowty or
tinker group. Whee formed from only one strand, dsRNA can take the form of a selfcomplenentary haimpin-type
molecule that doubles back on tself 1o form a duplex, Thus, the dsRNAs can be fully or partially double stranded.
Specific modulation of gene expression can be achieved by stable expression of dsRNA hatrpins i transgemce cell
lines, however, 1 some emboediments, the gene expression or function s up regulated. When fonmed from two strands,
or a single strand that takes the form of a self-complementary habpin-tvpe molecule doubled back on itself to form a
duplex, the two strands {or duplex-forming regions of a single strand) are complementary RNA strands that base pair in
Watson-Crick fashion.

{00107} Once inrodaced to 3 system, the compounds of the imvention may elicit the action of one or more enzymes or
stractural proteins o effeet cleavage or other wodification of the farget nuckeie acid or may work via vccupancy-based
mechanisms. It general, nucleie acids {including oligonucleotides) may be desentbed as "DNA-Lke" {ic., generally
having one or more 2-deoxy sugars and, generally, T rather than U bases) or "RNA-like” (1., generally having one or
niore 2 ydroxyl or 2emodified sugars and, generally U rather than T bases). Nucleie acid belices can adopt wmore than
one fype of structare, most commonly the A~ and B-forms. It is believed that, i general, oligonucleotides which have
B-form-like structure are "DINA-kke" and those which have A-formbike structure are "RNA-ke.” In some {chimeric)
embodiments, an antisense compound may contain both A~ and B-form regions.

{B0108] In another prefirred embodiment, the desired oligonucleotides or antisense compouands, comprise at least one
of: antisense RNA, amtisense DNA, chimeric antisense oligonucleotides, antisense oligonucleotides comprising
madified hnkages, mierforence RNA (RNAY, short interfering RNA (siRNA); a micro, mierfering RNA (3uRNAY a
small, eoporal RNA (stRNAJ or a short, hatrpin RNA (shRNAY, small RNA-induced gene activation {RNAgY, small
activating RNAs {(saRNAs), or combinations thereof.

{80109] dsRNA can also activate gene expression, a mechanism that has been termed "small RNA-indoced gene

activation” or RNAa. dsRNAs targeting gene promoters induce pofent transcriptional activation of associated genes.
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RNAa was demonstrated in buman cells using synthetic dsRNAs, termed "small acovating RNAs" (saliNAs). It s
arrently not known whether RNAa is conserved in other organisms,

{00118} Small double-stranded RNA (dsRNA), such as small interforing RNA (siRNA)Y and microRNA (miRNA),
have been found to be the trigger of an evolutionary conserved mechanism known as RNA mterforence (RNA1). RNAL
fnvartably leads (o gene silencing vin remodeling  chromatin to thereby  suppress  transeniption,  degrading
complementary mRNA, or blocking protein transiation. However, in instances desertbed i detail i the examples
section which follows, oligonucleotides are shown to increase the expression andfor function of the Tamor Necrosis
Factor Receptor 2 {TNFR2) polynuclentides and encoded products thereof. dsRNAs may alse act as small activating
RNAs (saRNA). Without wishing to be bound by theory, by targeting sequences in gene promoters, saRNAs would
induce target gone expression i a phenomenon referred 1o as dsRNA-induced transeriptional activation (RNAa).
{60111] In 2 fether embodiment, the "preferred target segments” identified herein may be emploved i a screen for
additional coopounds that modulate the expression of Twmor Necrosis Factor Receptor 2 {TNFR2) polynucleotides.
“Muodulators” are those compounds that decrease or increase the expression of a nucleie acid molecule encoding Tumor
Necvosts Factor Receptor 2 (TNFR2)Y and which comprise at least a S3-nucleoude portion that is complomentary 1o a
preforred target sepment. The screenmg method comprises the steps of contacting a preforred target segment of a
aucleic acid molecule encoding sense or natural antisense polynucleotides of Tumor Necrosis Factor Receptor 2
{TNFR2} with one or more candidate modulators, and selecting for one ov more candidate modulators which decrease
or increase the expression of a nucleie acid molecole encoding Tumor Neerosis Factor Receptor 2 (TNFR2}
polyoucieotides, ey SEQ ID NOS: 4 to 10 Once it 15 shown that the candidate modalator or modulators are capable of
modulating {e.g. cither decreasing or mercasing) the expression of a nucleic actd mwolecule encoding Tumor Neerosis
Factor Receptor 2 (TNFRZ) polynucleotides, the modalator may then be employed in Ruther investigative studies of
the function of Tumor Necrosis Factor Receptor 2 (TNFR2) polvnucleotides, ov for use as a research, diagnostie, or
therapeutic agent in accordance with the present inrvention.

{00112] Targeting the natural antisense sequence prefesably modulates the function of the target gene. For example,
the TNFR2 gene {e.g accession mumber NM_001066). In a preforred embodiment, the target 15 an antisense
polynucleotide of the TNEFR2 gene. In a preforved embodiment, an antisense obigonucleotide targets sense andfor
nataal antisense sequences of Twmor Necrosis Factor Receptor 2 {TTNFR2) pobynucieotides {e.g avcession namber
NM_0066R), varants, alleles, isoforms, homologs, mugants, dertvatives, fragments and complementary sequences
thereto, Preferably the clipmuucheotide is an antisense moleculs and the targets include coding and noncoding rogions
of antisense and/or sense TNFR2 polvnucleotides.

{00113] The preforred target scpments of the present mvention may be also be combined with thewr respective
complomentary  antisense compounds of the prosent invention to form stabilized double-stranded  (duplexed)

oligonucleotides.
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{00114} Such doeble stranded oligomucleotide moieties have been shown in the avt to modulate target expression and
regulate translation as well as RNA processing via an antisense mechanism, Moreover, the double-stranded motetics
may be subjeet to chemical modifications. For example, such double-stranded moieties have been shown to mhibit the
target by the classical bybridization of antisense strand of the duplex 1o the target, shoreby triggeoring enzymatic
degradation of the target.
{00115] In a proferred embodiment, an antisense oligonucleotide targets Tumor Necrosis Factor Receptor 2 (TNFR2)
polynucicotides {e.g. accession number NM 001066), vartants, alfeles, isoforms, homologs, mutants, derivatives,
fragments and complementary sequences thereto, Preferably the oligonucleotide is an antisense molecule,
{00116] In accordance with embodiments of the brvention, the target mucleie acid molecule s not Himited to Tumor
Neerosts Factor Receptor 2 (INFRZ) alone but extends to any of the isoforms, receptors, homologs and the like of
Tamor Necrosis Factor Receptor 2 (TNFR2) molecules.
{60117} In another preforred ombodiment, an oligonucleotide targets a natural antisense sequence of TNFR2
polynucieotides, for example, polynuclestides set forth as SEQ D NOS: 2 and 3, and any variants, alleles, homologs,
mutants, dertvatives, fragments and complementary sequences thereto. Examples of antisense oligonucicotides are st
fonth as SEQ ID NOS: 410 10,
{00118] In one embodiment, the oligonucleotides are complementary to or bind to nucleic acid sequences of Tumor
Necrosis Factor Receptor 2 (TNFR2) antisense, includmg without limitaton novcoding sense andior antisense
sequences assoctated with Tumor Necrosis Factor Receptor 2 {TNFR2} polynucleotides and modidate expression
andfor function of Tamor Necrosis Factor Receptor 2 {TNFR2) molecudes.
{00119] ln another preforred crbodiment, the oligonucleotides are complementary to or bind to nucleic acid
sequences of TNFR2 snatural antisense, set forth as SEQ 1D NOS: 2 and 3 and modulate expression and/or function of
TNFR2 molecules.
{00120} In a preferred embodiment, oligonacleotides comprise sequences of @ least 3 consceutive muleotides of SEQ
D NOS: 4 1o 10 and modalate expression and/or function of Tumor Necrosis Factor Receptor 2 {TNFR2) molecuies.
{00121} The polynucleotide targets coraprise TNFR2, including fanuly members thereof, variants of TNFR2; mutants
of TNFR2, inclading SNPs; noncoding sequences of TNFR2; alleles of TNFR2; species variants, fragments and the
like. Preferably the ohigonuclentide 1s an amtisense molecule.
{00122} In another preferred embodument, the oligonucleotide targeting Tumor Necrosis Factor Receptor 2 (TNFR2)
polynucleotides, comprise: antisense RNA, mterference RNA (RNAg), short interforning RNA (qiRNAY, micro
interfering RNA (miRNA)Y, a small, tomporal RNA (stBNAY; or a short, hairpin RNA (hRNA); spall RNA~nduced
gene activation (RNAa); or, small activating RNA {saRNA).
{00123} In another preforved embodiment, targeting of Tumor Necrosis Factor Receptor 2 {TNFR2} polynucleotides,
e.g. SEQ ID NOS: 2 and 3 modulate the expression or function of these targets. In one embodiment, expression or
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function s up~regulated as compared o a control, In another preferred embodiment, expression or funetion s down-
regulated as compared to a control.

{00124} In another preferred embodiment, antisense compounds comprise sequences set forth as SEQ IDNOS: 4 w
10, These oligonucleotides can comprise one or more modified pucleotides, shorter or losger fragments, modified
bonds and the hke.

{00125] In another preforred embodiment, SEQ 1D NOS: 4 to 1) comprise one or more LNA muwcleotides,

{00126] The modulation of a deswed target nucleie acid can be carried out i several ways known in the art. For
example, antisense oligonucieotides, siRNA ete. Enzymatic nucleie acid molecules {e.g., ribozymes) are nucleic acid
molecales capable of catalyzing one or more of a vanety of reactions, including the ability to repeatedly cleave other
sepiwate nucleio ackd mokecides 0 a2 nucleotide base sequence-speeific mamner. Such enzymatic nucloie acid moleaudes
cant be used, for example, o target virtually any RNA transeript.

{60127} Because of their sequence-specificity, nns-cleaving enzymatic nucleie acid molecules show promise as
therpeutic agents for human discase {(Usman & MeSwiggen, (1995} dmn Rep. Med Cheme 30, 285-294;
Christofforsen and Mar, (1995).7 Med Chem, 38, 2023-20371. Enrymatic nucloie acid molecudes can be designed w
cleave spectfic RNA targets within the background of colhular RNAL Such a cleavage event renders the mRNA non-
functional and abrogates pmtem expression from that RNA. In this manner, syithesis of a protein assoctated with a
discase state can be selectively inhibited.

{00128] In geveral, enzynatic necleic acids with RNA cleaving activity act by first binding to a target RNA. Such
binding occars through the target binding portion of a enzymatic nucleic acid which is held 1 close proximuty t© an
cnzvimatic portion of the molerule that aets to cleave the target RNAL Thus, the cozvmatic nucleic acid first recognizes
and then binds a farget RNA through complementary base pairing, snd once bound 1o the comect site, acts
enzymatically to cut the target RNAL Strategie cleavage of such a target RNA wall destroy its ability o direct synthesis
of an cncoded protein. After an enzymatic nuclele acid has bound and cleaved its RNA target, # is veleased from that
RNA to scarch for another target and can repeatedly bind and cleave new targets.

{00129 Several approaches such as in vitro selection (evolution) strategies {Ormd (1979 Proc. K. Sac. Lowodon, B
205, 435) have been used © evolve new nucleic acid catalysts capable of catalvzing a vaviety of reactions, such as
cleavage and higation of phosphodiester linkages and amide hinkages.

j00130] The development of ribozymes that are optimal for catalytic activity would contribute sigmificantly to any
strategy that emplovs RNA-~cleaving nbozymes for the purpose of regulating gone expression. The hanunerbead
ribozvie, for cxample, functions with a catalytic vate Cheat) of about | nun-1 in the presence of saturating (10 mM)
concentrations of M2+ cofactor. An artificial "RNA Hgase" nibozyme has beon shows o catalvze the corresponding
seif-medification reaction with a rate of abowt 100 min-1. In addition, it is known that cortain modified hanmerhead
ribozymes that have substrate binding arms made of DNA catalvze RNA cleavage with multiple tum-over rates that
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approach 10 min-1. Fially, replacement of a specific residue within the catalytic core of the hanmmerhead with cortin
nucleotide analomes gives modified ribozymes that show as much as a H-fold improvement fn catalviic rate. These
findings demonstrate that ribozvimes can promote chemdeal transformations with catalvtic rates that are significantly
greater than those displayed 8 vitto by most natural selif-cleaving nibozymes. It is hen possible that the structures of
certain selfeleaving ribozymes may be optimized to give maximal catalytic activity, or that entirely new RNA motifs
can be made that display stgmificantly faster rates for RNA phosphodiesier cleavage.

{00131} Intermolecular cleavage of an RNA substrate by an RNA catalyst that fits the "hammerhead” model was first
shown in 1987 {Uhlenbeck, Q. C. (1987} Naiwre, 328 396-600). The RNA catalyst was recovered and reacted with
muitiple RNA molecules, demonstrating that 1t was truly catalvtic.

i

{0132} Catalyiic RNAs designed based on the "hanmechead” motif have been used to cleave spectfic target
sequences by making appropriate base changes in the catalytic RNA o mainfain necessary base paiving with the taget
sequences. This has allowed use of the catalviic RNA o cleave specific target sequences and indicates that catalytic
RNAs designed according 1o the "hammerhead” model may possibly cleave specific substrate RNAs mvivo.

{0133] RNA mierferonce (RNAGY has becone a powerfid ool for modulating gene cxpression i mampaals and
manunatian cells. This approach requires the debivery of small interforing RNA (5iIRNAY cither as RNA itself or as
DNA, using an expression plasmid or virus and the coding sequence for small hairpin RNAs that are processed to
siIRNAs, This systern enables efficient runsport of the pre-siRNAs 0 the cytoplasm where they ave active and permit
the use of regulated and tssue specific promoters for gene expression.

{00134] In 3 preferred embodiment, an oligonucleotide or antisense compound comprises an oligomer or polymer of
ribonucieie acid {RNA) andior deoxynibonuclaie acid {DNA), or a mimetic, chinera, analog or homolog thereof. Thas
term inchudes oligonucleotides composed of naturally occurring mucleotides, sagars and covalent internucleoside
{backbone} linkages as well as ohigonuclectides having non-naturally ocawring portions which function stmilarly. Such
modified or substituted oligonucleotides are often desired over native forms beeause of desirable propertics such as, for
exampie, enhanced celhidar uptake, enhanced affinity for a target nucleic acid and mcreased stabilify in the presence of
nucleases,

[00135] According to the present ivention, the oligonucieotides or "antisense compounds” inclade antisense
oligonucleotides (e.g RNA, DNA, mimetic, chimera, analog or homolog thercof), ribozymes, external guide sequence
{EGS) oligonucleatides, stRNA compounds, single- or double-stranded RNA interference (RN A1) compounds such as
siRNA compounds, saRNA, aRNA, and other oligomeric cornpounds which hybridize to at feast a portion of the target
nucleic acid and modulate its function. As such, they may be DNA, RN A, DNA-Bke, RNA-like, or mixtures thereof, or
nay be mimetics of one or more of these. These compounds may be single-stranded, double-stranded, oiroudar or
hatrpin oligomeric conpounds and may contamn stnrctugal eloments such as internal or terminal bulges, mismatches or
loops. Antisease compounds are routinely prepared imearly but can be joined or otherwise prepared to be circular
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andior branched. Antisense compounds can include constructs such as, for example, two strands hybridized to form a
wholly or partially double-stranded compound or a single strand with sufficient self-complementarity o allow for
hybrichization and formation of a fully or partially double-stranded compound. The two strands can be linked internally
feaving free 3 or ¥ ternuni or can be linked to form a continuous haitpin struchure ot loop. The hairpin stractwre may
contamm an overhang on either the 3 or 3" terminus producing an extension of single stranded character. The double
stranded compounds optionally can inchede overhangs on the ends. Further modifications can foclade comjugate groups
attached to one of the terpuni, selected nucleotide positions, sagar positions or o one of the intermucleoside inkages,
Alternatively, the two strands can be linked via a non-nuclele actd moiety or inker group. When formed from only one
strand, dsRNA can take the form of a selfcomplementary hasrpin-type molecule that doubles back on nself o form a
duplex, Thus, the dsRNAs can be fully or partally double stranded. Specific modidation of gene expression can be
achieved by stable expression of dsRNA harpins 1 transgenie cell Hnes. When formed from two strands, or a single
strand that fakes the form of a self-complementary hanpin-type moleaule doubled back on itself to fonm a duplex, the
two strands {ov duplex-forming regions of a single strand) are complementary RNA strands that base pair m Watson-
Crick fashion.

{00136] Once introduced to a system, the compounds of the invention mayv clicit the action of one or more sazymes of
structural proteins to effect cleavage or other modification of the target nucleie acud or may work via occupancy-based
mechanisms. In geoeral, nucleie acids (including oligonucleotides) may be described as "DNAWlke" (e, gonerally
having one or more P-deoxy sagars and, genevally, T rather than 1 bases) or "RNA-ke" (Le., generally having one or
more 2™~ hydroxyl or P-moditfied sugars and, generally U rather than T bases). Nucleic acid helices can adopt more than
one ype of strachure, most commonly the A- and B-forms. It is believed that, in gencral, oligonucieotides which have
B-form-bke structwre are "DNA-Bke™ and those which have A-formbike structure arg "RNAke” In some (chimeric)
ervhodiments, an antisense compound may contain both A- and B-fonm regrons.

{08137] The antiscnse compouands it accordance with this invention can comprise an amisense portion from about §
to about 8¢ nucleotides (1e. from about 5 to about 80 linked nucleosides) i length. This refers to the length of the
antisense strand or portion of the antisense compound. In other words, a single-stranded antisense compound of the
mvention compnses from § to about 80 nucleotides, and a double-stranded antisense compound of the mvention {such
as ¢ dsRNA, for example) comprises a sense and an antisense strand or portion of 5 1o about 80 nocleotides in longth,
{One of ordinary skill in the art will appreciate that this comprehends antisense portions of §, 6, 7.8, 9, 10, 1§, 12, 13,
OIS, 16, 1718, 19,20, 21,22 23,24, 25,26, 27, 28,2930, 31,32, 33, 34, 35,36, 37, 38, 39, 40, 41, 42 43, 44 45
46, 47, 48,49, 50, 31, 52, 83, 54, 55,56, 57, 58, 59, 60, 61,62, 63, 64, 65, 66, 67,68, 69, 7071, 72,73, 74, 75,76, 77,
78, 79, or 80 nucleotides W length, or any range therewithin,

{00138] In onc eibodiment, the antisense compounds of the invention have antisense portions of 10 fo 50 nucleotides

in length. One having ardmary skill in the art will appreciate that this embuodies oligonuckeotides having antisense
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portions of 10, 11,12, 13, 14, 15, 16, 17,18, 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, 47, 48, 49, or 30 nucleotides in length, or any range therewithin In some embodiments,
the oligonucieotides are 135 nucleotides in length.

{00139} In onc cmbodiment, the antisense or oligonucleotide compounds of the invention have antisense portions of
12 or 13 to 30 nucleotides in fength. One having ordinary skill i the at will appreciate that this embodics antisense
compounds having antisense portions of 12, 13, 14, 15, 16, 17, 1R 19, 20, 21, 22, 23, 24 25, 26, 27, 2%, 29 or 30
nuckeotides in leapth, or any range therewithin,

{00140] In another preferred embodiment, the oligomerie compounds of the present invention also include variants m
which a different base s present at one or more of the nucleotide positions in the compound. For example, if the first
nucleotide 1s an adenosine, variangs may be produced which contatn thymidine, guanosine or ovtiding at this position,
This may be done at any of the positions of the antisense or &GRNA compownds. These compounds are then tested
using the mcthods desartbed herein o detenmine their ability to mbabit expression of a tarpet nucleic acid.

{00141} In some embodiments, homology, sequence identity or complementarity, between the antisense compound
and target s from about 409 to about 60%. In some ombodiments, homology, sequence identity or complementarity, is
from about 60% to about 70%. In some cmbodiments, homology, sequence identity or complementarity, is from about
70% to abouwt 80%. In some embodiments, homology, sequence identity or complomentarity, is from about 80% to
about 90%. o some ewbodbments, homology, sequence identity or complementarity, is about 90%4, abouat 92%4, about
D495, about 93%, about 6%, about 97%%, about 98, about 99% or aboat 1%,

{60142] In another preforred embodiment, the antisense oligonucleotides, such as for example, nucleic acid molecales
set forth in SEQ 1D NOS: 2 o 10 comprise one or more substitutions or modifications. In one embodiment, the
nmucleotides are substituted with locked nucleic acids (LNA).

{80143] In another preferred embodiment, the oligonucleondes target one or more regions of the nucleic acid
mofeeuties sense andfor antisense of coding andfor non-coding sequences associated with TNFR2 and the sequences st
forth as SEQ 1D NOS: | to 3. The oligonucieotides are also targeted to overlapping regions of SEQ IDNOS: o 3,
{00144 Certain preferred  obigonucleotides  of  this  mvention  are  chimenie  oligonucleotides.  "Chimeric
ohgonuckeotides™ or "chimeras,” in the context of this nvention, are oligonucicotides which countain two of more
cherically distinet regions, each made up of at least one nucleotide. These oligonucicotides typically contain at feast
one region of modified nucleotides that confers one or more beneficial propertics (such as, for example, mereased
nuclease resistance, wereased uptake into cells, increased binding affinity for the target) and a region that is a substrate
for enzymes capable of cleaving RNADNA or RNARRNA hyvbruds. By way of example, RNase H s a cellular
endonuciease which cleaves the RNA strand of an RNADNA duplex. Activaion of RNase H, therefore, results in
cleavage of the RNA target, theseby greatly enhancing the efficiency of antisense modulation of geae oxpression.
Consequently, comparable results can often be obtained with shorter oligonucieotides when chimerie oligonucleotides
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are used, compared to phosphorotiuncate deoxyvohgonucleotdes hybridizing o the same target region. Cleavage of the
RNA tarzet can be routinely detected by gel electrophoresis and, if necessary, associated wrclee actd hybnidization
teehniques knows in the art. In one preferred embodiment, a chimeric ohgonuckeotide comprises at least one region
madificd to fncrease target binding affinity, and, usually, a regon that acts as a substrate for RNAse H. Affimty of an
oligonuclentide for its target (in fhis case, & nucloic acid encoding ras) is routinely determined by weasuring the T of
an oligonucleotidestarget pair, which is the temperature at which the oligonucleotide and target dissoctate; dissociation
is detected specttophotometrically, The higher the Tm, the greater is the affinity of the oligonacicotide for the target.
{00145] Chumcric antisense compounds of the invention may be fonmed as composite structures of two or more
oligonucleotides, modified oligonuclentides, obgonucleosnides andfor oligonucleotides nmumietics as described above.
Such; compounds have also been reforred to m the art as lndbnds or gapmers. Representative United States patonts that
seach the preparation of such hybrid strucires comprise, but are not hsited to, US patent nos. 5,013 834 5,149,797, §,
220,007, 5256,775% 5366878 5403711, 5491 133; 5565350, 5623065, 5053355, 5,652356; snd 5700933,
cach of which is hevein meorporated by reference,

{00146] In another prefored embodiment, the region of the oligonucleotide which s modified comprises at least one
nucleotide modified at the 2' position of the sugar, most preferably a 2-Oalkyl, 2-0-alky-0-alkyl or 2-huoro-modified
nucleotide. In other preforred ombodiments, RNA modifications inclede 2fluoro, 2amune and 2 O-methyl
modifications on the ribose of pynmidines, abasic residues or an inverted base at the 3’ end of the RNA. Such
modifications are routinely incorporated into ohgonucleotides and these ohigonucleotides have been shown to have a
higher Tm {i.c., higher target binding aftumty) than,; 2-deoxyoligonucleotides agamst a given target, The effect of such
mercased affinity is o greatly cohance RNAS oligonucicotide intubition of gone exprossion. RNAse H s a cellular
endonuctease 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 RNA1 inbibition. Cleavage of the RNA
target can be routinely demonsmated by gel electrophoresis. In another preferred embodiment, the chirene
oligonucleotide s also modified o enhance nuclease resistance. Cells contain a variety of exo- and endo-nucieasces
which can degrade nucleic acids. A number of nucleotide and nucleoside modifications have been shown to make the
ohgonucleotide  into which they are incorpovated more resistant to nuclease  digestion than  the  aative
ohigodeoxynuclootide. Nackease resistance s routinely measured by menbating oligonucleotdes with celhdar extracts
ot isolated nuclease sohutions and measanag the extent of mtact oligonucleotide remamning over time, asually by gel
clectrophoresis, Qligonucleotides which have been moditied to enbance fheir nuclease resistance survive mtact for a
longer time than ynmodified oligonucleotides. A varicty of oligonucleotide modifications have been demonstrated o
enhance or confer nuclease resistance. Oligonucleotides which contain at least one phosphorothioate moedification are
presently more preferred. In some cases, ohigomucleotide modifications which enbance target binding affinity are alse,

independently. able to cabance nuclease resistance.
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{00147] Specific examples of some preferred oligonucleotides envisioned for this nvention inchude those compnising
modified backbones, for example, phosphorothioates, phosphotriesters, methy! phosphonates, short chain allyd or
cycloatkyl intersugar linkages or short chain heteroatonue or heteroevehic intorsugar linkages. Most preferred are
oligonucieotides with phosphorothioate backbones and those with beteroators backbones, particularly CH2 --NH-0O--
CH2, CH-N{CH})»0~-CH2 tknown as a methyvlene(methylimino} or MMI backbone}, CH2 ~0--N (CH3)-CH2,
CH2 -N (CH3)~N (CH3)--CH2 and O--N {CH--CHZ --CHZ backbones, wherein the nabive phosphodiester
backbone is represented as O--P--0O--CH,). The amide backbones disclosed by De Mesmacker f of, (1995} dee. Chem
Res. 28:366-374 are alse preferred. Also preferred are oligonucieotides having morpholino backbone structures
{Sumimerton and Weller, LS. Pat. No. 5,034,306}, In other preforred embodiments, such as the pepade nucleic acid
{PNA) backbone, the phosphodicster backbone of the chgonuacleotide 15 roplaced with a polyvamide backbone, the
nucleotides bemg bownd direetly or indirectly & the aza mitrogen atoms of the polyamide backbone. Oligonuclentides
niay also comprise one of more substinuted sugar moictics. Preforred oligonucleotides comprise one of the following at
the 2' position: QH, SH, SCH3, F, QUN, OCH3 OCH3, OCH3 O(CH2n CH3, O(CH ) NH2 or Q(CHm CH3
where n s from 1 to sbowt 10; C1 o C10 lower alld, alkoxyalkoxy, substitated lower atkyl, alkanyl or aradkyl; CL By
ON; CF3 ; OCF3; O-, S--, or Nealkyl Q- 5--, or Naalkenyl; SOCH3; SO2 CH3; ONO2; NO2; N3; NH2,
heterocyeloatkyl: heterocveloatkaryl; anunoalloylanuno; polvalkylamino: substituted silyl; an RNA cleaving group; a
reporter group; an tatercalator; a group for roproving the pharmacokinetic properties of an ohgonucleotide; or a group
for improving the pharmacodynamic properties of an oligonucleotide and other substituents having similar properties.
A prefoerred moedification mchudes 2-methoxyethoxy [2-0-CH2 CH2 OCH3, also known as 2-0-C-methoxyethy].
Other preferred modifications inclade 2-methoxy (2'-0--CH33, 2 propoxy {2“0CH2 CH2CH3) and 2'-fluore (2'-F).
Stmilar modifications may also be made af other positions on the oligonuclectide, particularly the 3" position of the
sugar on the 3' terminal nucleotide and the §' position of §' ternunal sucleotde. Oligonucleotides may also have sugar
numetics such as eyelobutyls in place of the pentofuranosyl group.

{00148] Oligonucleotides may alse inchude, additionally or alternatively, nuckeobase (offen refered to in the art
smply as "base”™) modifications or substitutions. As used herein, "unmodified” or "natural” nuckeotides mclade adenine
(A}, guanine (G), thymine (1), evtosing (C) and uraail {(U), Modified nucleotides include nucleondes found only
frequenty or transiently v natugad pucleic acids, o, hypoxanthine, S-methyladenine, 5-Me pyrimidines, particulady
S-methyloviesine {also referred o as S-metlnd-2' deoxyveytosine and often referred to in the avt as 3-Me-C), §-
hydrosymethylevtosine (HMC), glyeosyl HMC and gentobiosyl HMO, as well a5 synthetic nucleotides, g, 2-
antneadenive,  2-(methylaminoladenine,  2(imidazolviatkyhadenine, 3+ {(amincalklvaminojadenme or  other
heterosubstituted atkyvladenines, 2-thiouract, 2-thiothymine, 3- bromouract, S-hydroxymethyvhuracil, 8-azageanine, 7-

deazagaanine, N6 (-aminohexyladening and 2,6-diaminopurine. A "umiversal” base known in the &t g, osing,

31



10

i5

20

25

30

WO 2010/151671 PCT/US2010/039824

nay be mmcluded. 5-Me-( substitutions have been shown to inerense nucleic acid duplex stability by 0.6-1.2°C, and are
presently preferred base substitutions.

{00149] Another modification of the oliponucleotides of the bwention involves chenucally linking to the
oligonuckeoude one or more mowctics or conjugates which enbance the activity or cellular uptake of the
ohigonucieotide. Such molcties include but are not limited 1o lipid moieties such as a cholesterol moety, a cholestervd
motety, an aliphatic chain, eg., dodecandiod ov wndecyl residues, a polyamine or a polyvethylene glyeol chain, or
Adamantane acetic acid. Oligonucleotides  comprising  Bpophihie motetics, and methods for prepaning  such
oligonuclentides are known in the art, for example, US. Pat. Nos, 5,138,045, 3218105 and 5459255,

{001560] Tt is not necessary for alf positions i a given oligonuckeotide to be uniformly modified, and in fact move than
one of the aforementioned modifications may bo corporated 1 a single oligonucleotide or even at within 2 single
nucleoside within an oligonacleotide. The present imvention abso includes ohigonucicotides which are chimeric
oligonucientides as hereinbefore defined.

{00151 In another embodiment, the auclete acid molecide of the present nvention is corjugated with another moiety
inchading but not linuied to abasic nucleotides, polvether, polyvamine, polvanudes, peptides, cavbohydrates, Bipid, or
polyhiydrocarbon compounds. Those skilled in the art will recognize that these molecules can be linked o one or more
of any nucleotides conyprising the nucleic acid molecule at several positions on the sugar, base or phosphate group.
{00152} The obigonucleotides nsed in sccordance with thig mvention may be conveniently and routinely made through
the well-known techmigue of solid phase svnthesis. Equipment for such synthests is sold by several vendors including
Apphied Biosystems. Any other means for such synthesis may alse be enploved; the achual synthesis of the
eligonucicotides is well within the talents of one of ordinary skill in the adt. It is alse well known (o use stsilar
techiques to prepare other obigonucleotides such as the phosphorothioates and alkylated dervatives. It s also well
known to use similar techniques and commercially available wodified amidites and controlled-pore glass {CPGY
products such as biotin, fluorescein, acridine or psoralen-modified anddites andéor CPG (avatlable from Glen Research,
Sterhing VA) to synthesize fluorescently labeled, biotinylated or other modified oligonucieotides such as cholesterol-
modified oliponucleotides.

{00153 In accordance with the invention, wse of modifications sach as the use of LNA monomers to enhance the
potency, specificity and dusgtion of action and broaden the rowies of administration of oligonucleotides comprised of
current chomistries such as MOE, ANA, FANA, PS ete. This can be aclueved by substituting some of the monomers in
the current oligonucicotides by LNA monomers. The LNA modified oligonucleotide may have a size sinular io the
parent compound or may be larger or preferably smaller. Tt is preferred that such INA-modified oligonucleotides
comtain. less than about T00%, more preferably less than abouat 60%, most preferably less than about 30% LNA
monomers and that their sizes are between about § and 23 nucleotides, move preferably between about 12 and 20
nucleotides.
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[00154] Preferred modified oligonucleotide backbones comprise, bt not Homted to, phosphovothioates, chival
phosphorothioates, phosphoredithioates, phosphotriesters, aminoalkylphosphotricsters, mwethy! and other alkd
phosphonates  comprising  Yalkviene phosphonates and chiral  phosphonates, phosphinates.  phosphoramidates
compristng  I-amino  phosphoramidate and  aminoalkylphosphoramidaies,  thionophosphoranudates,
thionoalkylphosphonates, thionoalkylphosphotriesters, and boranophosphates having normal 345 inkages, 25" hnked
analogs of these, and those having wvented polarity wheretny the adjacent pairs of nucleoside units are linked 353 to 5
3 or 3-8 1o 5%2° Various salts, mixed salts and free acid forms are also included.

{00155 Representative United States patents that teach the preparation of the above phosphorus contaning liokages
comprise, but are not hinuted to, US patent nos. 3,687 808, 4 469 863; 4476304, 5023243, 5 177.196; 5 188,847,

32644230 5270,019) 3278302, 3280717, 33211310 5,399,676 3405939, 3453496, 5,455, 233; 3466677

5476925 5,519,126, 3,336,821, 5341306, S350 11 5,5A3, 253; 3871,799; S5R7361; and 5,625,050, cach of

which s herein meorporated by reference.
{00156] Preforred modified oliponuclentide backbones that do not include a phosphorus atom therein have backbones
that ave formed by shont chain alkyl or cycloalkyl intermacleoside hokages, mixed hetoroatom and alkyl or eveloatkyl
wnternucleoside inkages, or once or more short chan hetereatomic or heteroevelic mtermucleoside hinkages, These
comprise those having morpholine linkages (formed in part from the sugar portion of a nucleoside); siloxane
backbones; sulfide, sulfoxide and sulfone backbones: formacetyl and thioformacetyl backbones; methylene formacetyt
and thioformacetyl  backbones; alkene comtaimng  backbones,  sulfamate  backbones; methyieneinine  and
methylenchvdrazing backbones; sulfonate and selforannde backbones; mnide backbones; and others having mixed N,
Q. S and CH2 component pwts.
[60157] Representative United States patents that teach the prepavation of the above oligonucleosides comprise, but
are pot imited 1o, US patent nos. 5,034,506, 5,166 315, 3 1R85 444, 5214 134, 3 216,141, 5235033, 5264, 562; 3,
264,564 5405938, 5434237 S466,677; 5470967, 5480677 SS41.307; 5361225 5506, ORG; §.602,240;
S.610,280: 5,602 240; S 608.046; S 610289 SH18704 5623, 070: 5663312 5633360 5677437 and 5677439,
cach of which is bevein incorporated by reference.
{00158] In other preforred oligonucleotide numetics, both the sugay and the internucleoside nkage, 1o, the backbone,
of the nucleotide units are replaced with novel groups. The base units are mamtained for hybridization with an
apprapriate nucleic ackd target compound. One such oligomeric compound, an oligonuclectide mimetic that has been
shown to have excellent hybridization propertics, is referred 1o as a poptide nucloie aoid (PNA) In PNA compounds,
the sugar-backbone of an oligonucleotide 15 replaced with an amide containing backbone, in pamicular an
arainocthvlghyeine backbone. The nucleobases ave retained and are bound direetly or indirectly 10 aza nitrogen atoms of
the anude portion of the backbone. Representative Linited States pﬁtents that teach the preparation of PNA compounds

comprise, but are not fantted to, US patent nos. 3,339082; 5714.331; and 5719262, each of which is herein

33



10

15

20

25

30

WO 2010/151671 PCT/US2010/039824

meorporated by reference . Further teaching of PNA compounds can be found i Niclsen, e el {1991) Science 234,
14971500,

{00139 In another preferred embodiment of the invention the oligonucicotides with phosphorothioate hackbones and
oligonucleosides with heteroatom backbones, and 1n particular- CH2-NH-Q-CH2- ~CH2-N (CH3}0-CH2-known as
methylene (methyvlinune) or MMI backbone- CHZ-O-N (CH3)-CH2- -CHIN(CH3)-NCHS Y CH2-and-0-NCH3)-
CH2-CH2- wherein the native phosphodiester backbone 15 represented ag-O-P-G-CH2- of the above referenced US
patert no. 3,488.677, and the amide backbones of the above referenced US patent no, 5,602,240, Also preforred are
oligonucientides having morpholino backbone stractures of the above-referenced US patent no. 8,034 506,

{00160] Modificd oligomscleotides may also contain one or more substituted sugar moleties.  Preferred
ohgonucicotides comprise one of the following at the 2 posttion: OH; F; G-, 8-, or N-alkvl: O-, -, or Naalkenvl; O-, §-
ot N-alkynvl; or 3 atkyi-O-alkyl, wherein the alkyl, atkeny! and alkynyi may be substituted or unsubstituted C to CO
alleyl or C2 to CO alkeny! and alkyoyl. Particularly preferred are O (CH2 ) OmCH3, O{CH2n, OCH3, O(CHNH2,
O{CH2CH3, O(CH2ONH2, and O{CH2aON(CH2mCHI)2 where 1 and m can be from 1 to about 10, Other
preferred oligonucleotides comprise one of the following at the 2" posinon: € to €O, (Jower alkyl, substingied lower
alkyl, atkaryl, aralleyd, O-alkaryl or O-aralleyd, SH, SCH3, OCN, CY, Br, ON, CF3, OCF3, SOCH3, SO2CH3, ONO2,
NQO2, N3, NH2, heterocycloatkyl, heterocveloatkaryl, aminoathylanuno, polyalkviamino, substituted silyl, an RNA
cleaving group, a repotier group, an infercalator, a group for improving the pharmacokinetic properties of an
ohgonucleotide, or a group for fmproving the pharmacodynamic properties of an ohigomucleotide, and other
substituents having sinular properties. A preferred modification comprises 2-methoayethony (2-0-CH2CH2OCHS,
alse known as 2-0-{2- mcthoxyethyl} or 2-MOE) ie, an atkoxyalkoxy group. A further preforred modification
comprises 2'~dmethylansncoxyethoxy, re. , 3 OCH22ON{CHI )2 proup, alse known as 25DMAQOE, as described in
exampiles herein below, and 2'- dimethvlamiocthoxyethoxy (also known in the art as 2-O~dimethylaminoethoxyethyl
or 2~ DMAFEOE), 1.e., 2-OQ-CH2-O-CH2-N (CH2R2.

{00161 Other preforred modifications comprise 2methoxy (2'-0 CH3), 2-aminopropoxy (20 CHZCH2CHINHD)
and 2-flaore (2-F). Similar modifications may also be made at other positions on the oligonucleotide, particularly the
I posiion of the sugar on the 3 terminal nucleotide or 1y 23 hnked ohigonucleotrdes and the 5 posttion of § terminal
wscleotide. Oligonuckeotides may alse have sugar mimetios such as ovclobuty! moleties i place of the pengofiranosyl
sugar. Representative Usited States patents that teach the preparation of such medified sugar structares comprise, but
are not funited to, US patent nos. 4,981,957, S HIS 800, S319,080; 5350044, 393 RTS8, 5,446,137, 5,466,786, 5,314,
78S 5519134, 5.367.811; 5,376,427, 3,391,722, 5,397 909; 5,610,300, 5,627,053, 5,039,873, 3646, 265; 5,658 873,
5,670,633, and 5,700,924, each of which is herein incorporated by reference.

{00162] Oligonuckeotides may also comprise mucleobase {ofien refurred to in the art sumply as "base” ) modifications

or substifutions. As ased herem, “unmodified” or "natwral” nucleotides comprise the purine bases adenine (A} and
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guanine (G}, and the pyrimidine bases thymine (1), evtosine (C) and uvracil {U), Modified nueleotides comprise other
svathetic and  noteral mucleotides such as S-methvicvosime  (Same-(), S-hvdroxymethyl cyiosine, xanthine,
hypoxanthine, 2- aminoadenine, 6-methyi and other alkyd derivatives of adenme and guanine, 2-propy! and other alky!
dervatives of adepine and guanine, 2-thiowracl, 2-thiothvmine and 2-thiocyiosme, S-halouracil and cyiosine, 5-
propyovi uract and eytosing, G-azo uracil, cytosine and thymine, S-uvact! (pseudo-uractl), d-thiowraci, 8-hale, 8-amino,
S-thuol, S-thioalkyl, &-hydroxyl and other S-substituted adenines and guanines, S-hale pamoudacdy S-brome, §-

£
ll

rittuoronethyl and other S-substituted wacils and cytosines, T-methylguanine and 7-methviadenine, S-azaguanine and
S-azaadenme, T-deazaguanine and 7-deazaadenine and 3-deazaguanine and 3-deazaadenine,
{60163] Further, nucleotides comprise those disclosed in United States Patent No. 3,687 808, those disclosed in The
Concise Encvelopedia of Polymer Scicnce And Enginecring’, pages 358-839, Kroschwite, 11, od. Jobn Wiley & Sons,
1990, those disclosed by Englisch ¢f ol 'Angewandle Chemie, International Edition’, 1991, 30, page 613, and those
disclosed by Sasghvi, Y.5., Chapter 135, 'Asntisense Researclt and Applications’, pages 289-302, Crooke, S.T. and
Lebleu, B, ea.. CRC Press, 1993, Certain of these nucleotides are particularly useful for increasing the binding affinity
of the oligomeric compounds of the nvention. These comprise S-substited pyoinidines, 6- azapyrinndines and N-2,
N-6 and 0-6 substituted puorines, comprising 2-aminopropyladenine, 3- propvnyviuraci and S-propynyioviosine. 3-
nethyleytosine substitutions have been shown to increase nucleie acid duplex stability by 0.6-1.2°C (Sanghvi, Y.5,
Crooke, S.T. and Leblen, B, eds, 'Antisense Rescarch and Applications’, CRC Press, Boea Raton, 1993, pp. 276278}
and are presently preferred base substitutions, even more particelarty when combined with 2-Omethoxyvethyl supar
modifications.
{00164] Representative United States patents that teach the preparation of the above noted modified nucleotides as
well as other modified nucleotides cmmprisea but are not hnuted to, US patent nos. 3687 808, as well as 4,845,205;
SARLI02; S 34066, 5175, 2730 5, 367,066; 5432272 SASTIRT, 5489235, SAR400R; 55802177, 3525.714;

S.552.540; 5.387469; 550609]; 5614617, 5,750,692, and 5,681 941, cach of which s herein ncorporated by

[00165] Another mwodification of the oligonucleotides of the mveston mvolves chemically hnking to the
oligonucleotide one or more motetics or conjugates, which enhance the activity, cellukr disinbution, or cellular uptake
of the oligonucicotide.

{00166] Such moietics comprise but are not limited to, lipid moictics such as a cholesterol moiety, cholic acid, a
thiocther, e.g.. hexyl-S-ritvithiol, a thiocholesterol, an aliphatic chain, ¢.g, dodecandiol or undecyl residucs, a
phospholipid, e.g., di-hexadecylrac-glyeerol or tmethvlammoniom 1 2-di-O-~hexadecylrac-glycero-3-H-phosphonate,
a polyamine or a polyethylene glveol chain, or Adamantane acetic acid, 3 palmityl moiety, or an octadecylamine or

hexyiamino-carbonvi-t oxycholesterol molety.
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{00167} Representative United States patents that teach the preparation of such eligonucleotides conjugates comprise,
but are not Hmited o, US patent nos. 4,828 979, 4 948 RE2: S 218,105; 5525465, 5,541 313 5,545,730, 5,552, 338;
SATRTIT, S580731; 558G,731; 5,391.584; 5109124, S 11X 802 5 138.045; 3414077 3486, 603; 3512 439,

S8TRTIN 5608046, 4,587 044, 4.605.735; 4,667 028, 4,762, 779; 4789737, 4824041, 4,835,263, 4 876335;

+

“J

4004582 4058013 S082, $30; 5,112,963, 5214136, 5082830 S.112.963; 5214136, 5. 245022 5254469
873 5317008 SI7L241 S39L, 723 S416,203, 5451463; 5510475

3,258 506, 5262536, 5272250, 3,292

3,512,667, SS14,7850 §, 563,552 S567R10; 5574142, 5385481, SSR7 371 5,595,726, 5,597 696; 5500 923,

3,599 928 and 5,688,941, cach of which 1s herein meorporated by reference.

{00168] Drug discoven: The compounds of the present imvention can also be apphied i the arcas of drog discovery
and target validation. The present invention comprehends the use of the compounds and prefurred target segmonts
whentified hercin o deug discovery efforts to clucidate refationships that exist between Tumor Neerosts Factor Recepior
3 {TNFRYY podynuclentides and a disease state, phenctype, or condition. These methods include detecting or
modchdating Tumor Necrosis Factor Receptor 2 {TNFR2) polynucleotides comprising contacting a smmple, tissue, cell,
or organism with the compounds of the present Ivention, measuning the auclee acd or protein level of Tamor
Neerosis Factor Receptor 2 {INFR2) polynucleotides andiéor a related phenotypic or chemical endpoint at some time
after treatment, and optionally companng the measured value 10 a non-treated sample or sample treated with a frther
compound of the tnvention. These methods can also be performaed in pavallel or in combination with other experiments
to determine the fonction of unknown genes for the process of target validation or to determine the validity of a
particular gene product as a target for treatment or provention of a particular disease, condition, or phenotype.
Assessing Up-regulation ov Inhibition of Gene Expression:

{00169] Transfer of an exogenous nucleie acid into & host cell or organism can be assessed by directly detecting the
presence of the nuclele acid in the cell or organism. Such detection can be achieved by several miethods well knows in
the art. For example, the presence of the exogenous nucleic acid can be detected by Southern blot or by a polyvmerase
chain reaction {PCR) technique using primers that speafically anplify nuckeotide seguences associated with the
nucleie acid. Expression of the exogenous nucleie acids can also be measured using conventional methods including
gene expression anabysis. For mstance, mRNA produced from an exogenous nucleic acid can be detected and
grsandified using a Northern blot and reverse transenption PCR (RT-PCR).

{00170] Expression of RNA fron the exogenous nucleic acid can also be detected by measuring an enzymuatic activity
oF @ reporier protemn activity. For example, antisense modulatory activity can be measured meirectly as a decrease or
increase 1o target nuclete acid expression as an indication that the exogenous nuclete acid 1s producing the effector
RNA. Based on sequence conservation, primers can be designed and used to amphfy coding regions of the target
genes. Initially, the most highly expressed coding region fram cach gene can be used o build a model control gene,
although any coding or non coding region can be used. Each control pene is assembled by mserting each coding region
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between a reporter coding region and s poly{A) signal. These plasouds would produce an mRNA with a reporter gene
i the upstream portion of the gene and a potential RNAG fwreet nn the ¥ non-coding region. The effectiveness of
mdividual antisense oligonuclentides would be assaved by modulation of the reporter gene. Reporier genes usefid in
the mwetheds of the present mvention melude acctolydroxyacid syathase (AHAS), slkalime phosphatase (AP), beta
galactosidase (LacZ), beta glucaronidase (GUS), chloramphenicol acetylvansferase {CAT), green fluorescent protein
(GFP}, red floorescent protein {(REFP), vellow fluorescent protem {YFP}, cvan fluorescent protein {CFPY, horseradish
peroxidase (HRPY, luciferase (Lue), nopaline synthase {(NOS), octopine syathase (QCS), and dertvatives thereof
Multiple selectable markers are available that confer resistance to ampicillin, bleomyein, chloramphenicol, gentamyem,
hygronmyein, kanamyem, lmcomyei, methotrexate, phosphimothics, puromyein, and tefracyelime. Methods to
deternuine maodalation of a reporter gene are well known in the agt, and wehude, but are not Temited to, fuorometric
methods (e.g fleorescence speetroscopy, Fluorsscence Activated Cell Sorting (FACS), fluorescence mucroscopyl,
antibiotic resistance determination.

{00171} TNFR? protein and mRNA expression can be assayed using methods known to those of skl in the art and
deseribed elsewhere herein. For example, mpunoassays such as the ELISA can be used to measure protan lovels.
TNFR2 ELISA assay kits are available commercially, e.g., from R&D Systems (Minncapolhis, MN}

{00172] In cmbodiments, TNFR2 expression (e, mRBNA or protein} in a sample {e.g., cells or tissues i vive or in
vitro) treated using an antisense ohgonucleotide of the invention is evaluated by comparison with TNFR2 expression in
a control sample. For example, expression of the protein or nacleic acid can be compared using methods known to
those of skill i the ast with that in a mock-treated or wntreated sample.  Altermatively, companison with a sanple
treated with a control antiscnse oligonucicotide (c.g., one having an altered or different sequence) can be nade
depending on the mformation desired.  In another embodiment, a difference in the expression of the TNFR2 protein or
nuclere acid iy a weated vs. an untreated savple can be compared with the difference in expression of a different
muclete acid {inclading any standard deemed appropriate by the researcher, ¢.g., a housekeeping gene) i a treated
sammple vs, an witreated sample.

{00173} Obscrved differences can be expressed as desived, e, in the form of a ratio or fraction, for ase o a
comparison with control. In embodiments, the level of TNFR2 mRNA or profein, in a sample treated with an antisense
oligonucieotide of the present invention, 1s increased or decreased by about 1.25-10ld 10 about 10-fold or more sclative
o an entreated sample or a sample treated with 3 controf necleic acid. I embodiments, the fevel of TNFR2 mRNA or
profein is increased or decreased by at teast about 1.235-fold, at least about 1.3-fndd, at feast about 1.3-fold, at loast about
1.5-fold, at least about 1.6-fold, at Jeast about 1.7-fold, at Teast about 1.8<fold, at least about 3-fold, at least abow 2.5«
fold, at Jeast abowt 3-fold, at feast about 3.5-fold, at least about 4-fold, at least about 4. 5-fold, at least abowt S-fold, at
least about 3.3-fold, at fcast about 6-fold, at least sbout 6.5-fold, at least aboms 7-fold, at least abowt 7.5-fold, at least

about S~fold, at least ghowt 8.5-fold, at least about 9-fold, at least about 9 5-fold, or at least about Hi-fold or more.
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Kits, Reseavch Reagenis, Diagnosiics, and Therapeudics

{00174] The compouands of the present invention can be utifized for diagnostics, therapeatics, and prophylanis, and as
research reagents and components of kits. Furthermore, antisense oligomucleotides, wihich are able to inhibit gene
expression with exquisite specificity, are often used by those of ordinary skill to clucidate the Amenion of particular
genes or to distinguish between functions of vartous members of a hiclogical pathway.

{00175] For usc 1 kits and diagnostics and m various biological systems, the compounds of the present mvention,
cither alone or in combination with other compounds or therspeatics, are aseful as tools in differential andfor
combinatorial analyses to elucidate expression pattems of a portion or the entire complement of genes expressed within
celly and tissucs.

[00176] As used herem the term "biological system” or "system” is defined as any organism, cell, ecll calture or tissue
that expresses, or 1s made competent o express products of the Twmor Necrosis Factor Receptor 2 {TNFR2} genes.
These melude, but are not Hmited to, humans, transgenic anireals, cells, cell cultures, tissues, xonografts, wansplants
and combinations thereof.

100177] As one non limiting example, expression patterns within colls or tssues treated with one or more autisense
compounds are compared to conirol cells or tissecs not reated with antisense compounds and the patterns produced are
anatyzed for differential levels of gene expression as they pertain, for example, to discase association, signaling
pathway, coltular localization, expression level, size, structure or function of the genes examined. These analyses can
be performed on stunudated or unstmmdated cells and in the presence or absence of other compounds that affect
CXPression paltems.

{00178} Examuples of methods of gene expression analvsis known in the art mclude DNA arrays or nucroarays,
SAGE (sertal analysis of gene expression), READS (restmiction enzyme amphification of digested cDNAs), TOGA
{total gene expression analywis), protein arvays and proteomics, expressed sequence tag (EST) sequencing, subtractive
RNA fingerprinting (SuRF), subtractive cloning, differcatial display (DD}, comparative genomic hybrndization, FISH
{fhuorescent i sttu hybridization} techaiques and mass spectrometry mcthods.

{00179 The compounds of the invention are useful for research and diagnostics, becanse these compounds hybridize
to nucleic acids encoding Tumor Necrosis Factor Receptor 2 (TNFR2). For example, oligonacleondes that hybridize
with sych efficiency and under such conditions as disclosed herein as 1o be effective Tumor Neerosts Factor Receptor 2
{TNFR2) modulators are cffective primers or probes under conditions favoring gene amphfication or detection,
respectively. These primers and probes are useful in methods requiring the specific detection of nucleic acid molecules
encoding Tumor Necvosis Factor Receptor 2 (TNFR2) and in the amphification of samid nucleic acid maolecules for
detection or for ase i further studies of Tumor Necrosis Factor Receptor 2 (TNFR2). Hybridization of the antisense
oligonucleotides, particularly the pnimers and probes, of the invention with a nucleic acid encoding Twmor Necrosis
Factor Receptor 2 {TNFR2} can be detected by means known in the art. Such means may welude conjugation of an
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enzyme to the oligonucleotide, radiolabehing of the oligonucleotide, or any other suitable detection means. Kits using
such detection weans for detecting the level of Tamor Necrosis Factor Receptor 2 {TNFR2) 2 o sample may also be
prepared.

{00180 The specificity and sonsitivity of antisense are also hamessed by those of skall in the art for thevapeutic uses.
Antisense compounds bave been employed as therapeutic moicties in the weatment of disease states n ammals,
mchiding humans. Antisense oligonucleotide drugs have been safely and effectively admibistered o hamans and
namerous clinical tialy are presently underway. it is thus cstablished that antiscose compounds can be usefud
thempeutic modalitics that can be configured to be useful In teatment regimes for the treatment of oells, tissues and
antmals, especially humans.

{00181] For therapeutics, an animal, preforably a buman, suspected of having a discase or disorder which can be
treated by modulating the expression of Twmor Necrosis Factor Receptor 2 (TNFR2) polynucleotides s tmeated by
administering antiscnse compeunds in accordimee with this invention. For cxample, m one non-linating crebodient,
the methods comprise the step of admimstenng to the aninal in need of treatment, a therapeutically effective amount of
Tumor Necrosis Factor Receptor 2 (INFR2) modudator. The Tumor Necrosis Factor Receptor 2 (TNFR2)Y modudators
of the present invention effectively modulate the activity of the Tumeor Necrosis Factor Reecgptor 2 (TNFR2) or
nodulate the expression of the Tumor Necrosis Factor Receptor 2 (TNFR2) protein. in one embodiment, the activity of
expression of Tumor Necvosis Factor Receptor 2 (TNFR2) tn an aninmal is miubited by about 10% as compared 0 a
control. Preferably, the activity or expression of Tumor Necvosis Factor Receptor 2 (TNFR2) o an animal is inlubited
by about 30%. More preforably, the activity or expression of Tumor Necrosis Factor Regeptor 2 {INFR2)Y in an animal
15 mhubifed by S0% or more. Thus, the oligomeric compounds madulate expression of Tumor Necrosts Factor Receptor
2 {TNFRZ) mENA by at feast 10%, by at least 30%, by af least 25%, by at least 30%, by at least 40%, by ot least 50%,
by at least 60%, by at feast 0%, by at least 75%, by at least 80%, by at feast 85%, by at least 90%, by at least 95%, by
at Joast O8%,, by at least 9%, or by 100%% as compared 1o a control.

{00182] In one embodiment, the activity or expression of Twmor Necrosis Factor Receptor 2 (TNFR2) anddor in an
animal is moreased by about 1% as compared to a control. Prefevably, the activity or expression of Twmor Necrosis
Factor Receptor 2 (TNFR2) in an animal 18 inereased by about 30%. Move preferably, the activity or expression of
Tamor Necrosis Factor Receptor 2 (TNFR2) in an aninial s increased by 30% or wmove. Thas, the oligomeric
compounds modulate expression of Tumor Neerosis Factor Receptor 2 (TNFR23 mRNA by at least 109, by at keast
M, by at least 25%, by at least 30%, by at least 40%, by at least 30%, by at least 6018, by at least 70%, by at {east
T5%, by at least 80%, by at least 85%, by at Jeast 90%., by at least 95%, by at least 98%%, by at least 99%, or by 1009 as
compared 1o a control.

{00183] For example, the reduction of the expression of Tumor Necrosis Factor Recepior 2 {INFR2) may be

micasured n seran, blood, adipose tissue, liver or any other body fluid, tissue or organ of the animal. Preferably, the
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cells contained within said fuids, tissues or organs being analyzed contam a nuclese acid molecule encoding Tumor
Negrosis Factor Receptor 2 (TNFR2) peptides andfor the Tumor Necrosis Factor Receptor 2 {TNFR2) protet stself
{00184} The compounds of the invention can be utilized in pharmaceutical compositions by adding an effective
amount of a compowmd 1o a suitable pharmaceutically acceptable diluent or camier. Use of the conmpounds and methods
of the vention may alsoe be useful prophylactically.

Conjugutes

{00185] Another modification of the oligonucleotides of the hwention involves chenucally linking to the
ohigonucleotide ane or more moieties or conjugates that enhance the activity, celhdar distribution or celhalar uptake of
the oligonucleotide. These moicties or conjugates can include conjugate groups covalently bound to fimenonal groups
such as prinmary or secondary hydroxyl groups. Conjugate groups of the wvention include intercalators, reporter
molecules, polyamines, polyamides, polyethylene glycols, polvethers, groups that enhance the phammacodynamic
propertics of oligoniers, and groups that enhance the pharrpacokinetic propertics of oligomers. Typicalcomugate groups
mnclude cholesierols, bipids, phospholipids, biotin, phenazine, folate, phenanthnidine, anthraquinone, acridine,
fluoresceins, thodamines, coumarins, and dyes. Groups that enhiance the pharmacodynanae propertios, in the context of
this mvention, mchude groups that improve uptake, onbance resistance 0 dogradation, andfor sttengthen sequence-
spectfic hybridization with the target nucleie acid. Groups that enhance the pharmacokingtic properties, i the context
of this invention, include groups that improve uptake, distnbution, metabolism or excretion of the compounds of the
present invention. Representative  conjugate  groups are disclosed in huternational Patewt Application No.
PCTUSR2:00196, filed Oct. 23, 1992, and US. Pat No. 6287 360, winch are incorporated herain by reference
Conjugatc motetics include, il are not Himited to, lipid mometies such as a cholesterol mwtety, cholic acid, a thiowher,
.2, hexyl-3~ trigylthiol, a thiccholesterol, an aliphatic chain, e.g., dodecandiol or undecyl residues, a phospholipid, €.,
di-hexadecylrac-glveerol or tnethvlammonmum 1,2-di-O-hexadecyleac-glycero-3-Hpbosphonate, a polvamine or a
polvethylene glyeol chain, or Adamantane acetic acid, a pabwmityl molety, or an octadecylamine or hexvlanune-
carbonyl-oxveholesierol metety. Oligonucleotides of the mvention iy also be conjugated to active drug substances,
for examyple, aspirin, warfann, phenvibutazone, thuprofon, suprofen, fenbufen, ketoprofen, (8$)-(+)-pranoprofen,
carprofon, dansylsarcosing, 2,3 S-tritodobenzoic acid, fhufenamic acid, folinic acid, a benzothiadiande, chlovothiazide,
a diazeping, indometucin, a barbiturate, a cephalosponin, a sudfl drog, an antidhabetic, an antthacterial or an antibiotic.
{00186} Representative United States patents that wach the preparation of such oligonucieotides conjugates mclude,
but arc not limited to, U.S. Pat. Nos, 4 828979, 4 948 882; S 218,105, 5.525465; 5 541 313; 5545 730; 5,552,538,
5,578,717, S5BO.731; 5,580,731 SSOLS84; 51091240 5TISR02; S 138045, 5414,077; S486603; 5512439,
5578 TR, S 608.046; 4587044, 4,605,735, 4667025, 4762779 4789737, 4824941, 4835263, 48763
4904 582, 4858,013; 50828300 S 112963; 3214.136; 5,082.830; 5112.963; 5214136, 5245022 5234 469,

AP P T

558 506; S2625360 52722800 5292873 S31T.008 5371241, S391.72% 5416203, SAS1 463 5510475
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5512,667, SSIETR5; 5565552, 5367810, 55741427 5385481, S58737Y, 5,

5,599 928 and 5,688 941,

'J’n

05, 726; 5,597.606; 5,399.923:

Formulndions
{00187 The compounds of the mvention may also be admixed, encapsulated. conjugated or otherwise associated with
other molecules, molecule structures or mixtares of compounds, as forexample, bposomes, receptor-targeted
molecwdes, oral, rectal, topieal or other formelations, for assisting i uplake, dsiribution andfor absorption.
Representative United States patents that teach the pmparaﬁicn of such aptake, distribition andfor absorption-assisting
formulations include, but are not hmted to. US. Pat. Nos. 5108921 5354 B44: 5416016, 5459127, 5321291
5543165, 53547 032, SSH3.020; 5591721 4426330, 4534 80, 3013556, 5108021, 5213804, 32237 1740
52642210 5,336,633 5395619; 3416016, 3417978, 54628540 5.4060834; 3512,205; 582752 334,259,

5,543,152; 5,556,948, 5,580 573, and 5,595,736, cach of which 1 herein mcorporaied by reference.

1

5,

,fx’
’J}

{60188] Although, the antiscase oligonucieotides do not need to be adoinistered in the context of a vector in order to
modhtate a target expression andfor function, embodiments of the mvention relates to expression vector constructs for
the expression of antisense oligonucicotides, comprising promoters, hyvbrid promwoter gene sequences and possess a
strong constitutive promoter activity, or a promoter activity which can be induced in the desired case.

{00189] In an cmbodiment, invention practice nvolves adnunistering at least one of the forcgoing antisense
oligonuclentides with a suitable muclewe avid delivery system In one embodiment; that systermn includes a pon-viral
vector operably linked to the polynucleotde. Examples of such nonviral vectors include the oligonucleotide alone (e.g.
any one or mowe of SEQ D NOS: 4 1o ) or in combination with a suitable protem, polysaccharide or lipid
formulation,

[60190] Addinonally suitable nucleie acid delivery systems inclade viral vector, tvpically sequence from at Teast ong
of an adenovinus, adenovinss-associated vires {AAV), helper-dependent adenoviras, rotrovirus, or hemagplutinatin
viras of Japarn-tiposome {HVI} complex. Preferably, the viral vector comprises a sirong cokaryotic promoter operably
linked to the polynucleotide e.¢., a cytomegalovirus (CMV) promoter.

{00191} Additionally preferred vectors inchude viral vectors, fusion proteins and chemical comjugates. Retroviral
vectors include Moloney naurine leukemia viruses and HiV-based viruses. One preferred HIV-based viral vecior
comprises at least two vectors wherein the gag and pol genes are from an HIV genome and the env gone 15 from
another virus, DNA viral vectors are preferred, These vectors include pox vectors sach as orthopox or avipox vectors,
herpesvirus vectors such as a herpes simplex T virus (HSY) vector, Adenovirus Vectows and Adeno-associated Virus
Vectors.

{00192] The antisense compounds of the nvention encompass any pharmaceutically acceptable salts, csters, or salts of
such esters, or any othgr compound which, upon administration fo an ammial, including 8 human, 18 capable of
providing (directly or indirectly) the biologically active metabolite or residoe thereof)
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{00193] The term "pharmaceutically acceptable salts® refers to physiologically and pharmacewtically acceptable salts
of the compounds of the invention: Le., salts that retain the desised biological activity of the parent compound and do
not impart andesired toxicological effects thercto. For obponucleotides, preferred examples of phanmaccatically
acceptable salts and their uses are funther desenibed m LS. Pat. No. 6,287 860, whuch is mcorporated heremn by
reference.

{00194] The present invention also includes pharmaceutical compositions and formulations that melude the antisense
compounds of the mvention. The pharmaccutical compositions of the presont invention may be admanistered in a
munber of ways depending upon whether local or systemic treatment is desired and upon the arca to be treated.
Adnwmistration may be topical (including ophthalnre and to mucous membranes including vaginal and rectal dehivery),
palmonary, g, by inhalation or msufflation of powders or acrosols, inchuding by nebulizer; intrattacheal, mtranasal,
epidermal and fransdermal), oral or parewmteral. Parenteral adpumistration mchades intravenous, mirparterial,
subcutancous, ndrapenifoncal ot intramuscular mjection or infusion; or vtractanial, ¢.g., ntrathecal or nravenmicular,
admimstration.

{0195] For weating tissueys in the central nervous system, administration can be made by, c.g., injection or infusion
o the corcbrospinal thud, Administration of antisense RNA 1mte corebrospinal fliad sy desertbed, g, m US. Pat
App. Peb, No. 20070117772, “Methods for slowing familial ALS discase progression,” incorporated herein by
reference n ifs ontivety.

{00196] When it 1s intended that the antisense ohigonucleotude of the present invention be administered to cells in the
central nervoos system, adoumistration can be with one or more agents capable of promoting ponctration of the subject
antiscnse oligouucleotide across the blood-bwaimn barzier.  Injection can be muade, c.g., in the entorhinal cortex or
lppocanpus. Debivery of newrotrophic factors by adounistration of an adenovires vector o motor nourons inmuscle
tissae is described In, e, US Pat No. 6,632 427, “Adenoviral-vector-medinted gene transfer into medudlary motor
negrons,” incorporated herein by reference.  Delivery of vectors direetly to the braiy, o.g., the striatiom, the thalamus,
the luppocampus, or the substantia nigra, is known in the art and described, eg., i US. Pat No. 6,756,523,
*Adenoviras vectors for the transfer of foreign genes into cells of the central nervous system parsicudarty in brain,”
incorporated herein by reference. Admimstration can be rapid as by injection or made over a period of time as by slow
infusion or administration of slow release formulations.

{00197 The subject antisense oligonucleotides can also be linked or conjugated with agents that provide desirable
pharmaceutical or phammacodynanuc propertics. For example, the antisense oligonucleotide can be coupled to any
substance, known in the art to promote penstration or transport across the blood-brain barvier, such as an antibody to
the transferrin receptor, and administered by ingravenouns injection. The antisense compound can be hinked with a viral
vector, for example, that makoes the antisense compound more effective andfor increases the transport of the antisense

compound across the blood-bramn barner. Osmotic blood brain barsier disruption can also be accomplished by, e.x,
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mifusion of sugars including, but not limited to, meso ervthntol, xylitol, D{+) galactose, TX+) Inctose, D+ xviose,
duleitol, myo-inositol, L(-) fuctose, D} mamnitol, DCH) glocose, D(+) arabinose, D{-} arabinose, cellobiose, D{+)
mattose, Di+} raffinose, L{+) rhamnose, D{+) mehibiose, -} ribose, adonitol, D{+} arabitol, L{-) arabitol, D{+} fucose,
L4-) fucose, IX-) lyxose, L{+) tyxose, and L{-} byxose, or apune acids including, but not linuted to, ghutaming, lvsing,
arginine, asparagine, aspartic acd, cysteine, glatamic acid, glveine, histidive, leucine, metluomne, phenyialwine,
profine, serne, threonine, tyrosine, valine, and taunine.  Methods and materials for enhancing blood brain barner
penctration are described, cg., 1n UL S, Patent No. 4.866,042, “Muthod for the delivery of genetic material across the
blood brain barsier,” 6,204,520, "Material for passage through the blood-brain bammier,” and 6936589, “Parenteral
delivery systems,” all incorporated heren by reference m thoir entirety.

{00198] The subject antisense compounds may be admixed, encapsulated, conugated or otherwise assodiated with
other molecules, moleaude structures or auxtures of compounds, for example, Hposomes, receptor-targeted molecules,
oral, rectal, topical or other formulations, for assisting i uptake, distribution andfor absorption. For examyple, cationic
ipids may be nchuded in the formulation to facilitate oligponucieotide uptake. One such composition shown to facibitate
uptake is LIPOFECTIN (available from GIBCO-BRL, Bethesda, MD),

{00199] Oligonuckeotides with at feast one 2-O-methoxyethy] modification are bolieved fo be particularty useful for
oral administration. Pharmaceutical compositions and formulations for topical admimstration may include transdermal
patches, ofstnents, lotions, creams, gels, drops, suppositories, sprays, liquids and powders. Conventional
pharmaceuticad carriers, agqoeous, powder or oily bases, thickeners and the tike may be necessary or destrable. Coated
condoms, gloves and the ke may also be usefal.

{00200] The phammaccutical formulations of the present invention, which may convemiently be presented m onit
dosage form, may be prepared according to conventional techmques well known in the pharmaceuticad industry. Such
technigues include the step of bringing into assoctation the active ingredicats with the pharmaceutical camer(s) or
excipicn(s). In general, the formulations are prepared by uniformly and intimately bringing into association the active
ingredients with liquid carriers or finely divided solid carmiers or both, and then, #f necessary, shaping the product.
{00201} The compositions of the present invention may be formulated info any of many possible dosage forms such
as, but not hinuted to, tablets, capsules, gel capsules, liguid syrups, soft gels, suppositories, and enemas, The
composttions of the present invention may alse be formudated as suspensions in agucous, non-agueous or mixed media,
Ageeous suspensions may further confain sebstances that increase the viscosity of the suspension inclading, for
example, sodivrm carboxymethyleellulose, sorbitol andior dextran. The suspension may also contamn stabilizers.
{00202] Pharmaceunical composittons of the present invention inchude, but are not limited to, solutions, emulsions,
foams and liposome-contaiming formulations, The pharmacouwtical compositions and formndations of the present

IVeRtion may COMPrise one or More penetration eohancers, camiers, excipients or other active or inactive mgredicnts.
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{00203] Enusdsions are typically heterogeneous systems of one liquid dispersed in avother in the form of droplets
usually exceeding .1 i in dimneier, Enulsions may contam additional components in addition to the dispersed
phases, and the active drnug that may be present as a solution in cither the aqueous phase, oily phase or sseif as a
separate phase. Microenwlsions are ncluded as an cmbodusaent of the present sivvention. Eawlsions and thedr uses are
well known in the art and are funther described in US. Pat. No. 6,287,860,
{00204] Formulations of the present invention nclude lposomal formulations. As used in the prosent mvention, the
term Miposone” means a vesicle composed of amphiphilic Hipids amanged i a spherical bilayer or bilayers. Liposomces
are undamellar or maltiamellar vesicles which have a membrane formed from a hipophilic material and an aqueous
mterior that contains the composition 1o be delivered. Cationic liposomes are positively charged liposomes that are
belioved to toract with nogatively charged DNA moleaudes to form a stable complex. Liposomes that are pH-sensitive
of negatively-charged are behieved to entrap DNA rather than complex with it. Both cationic and noncationic liposomes
have been used to deliver DNA o cells.
{00205] Liposomes also include "sterically stabilized” liposomes, a term which, as used herein, refers o liposomes
comprising one of more specialized hipids. When incomporated into hposomes, these speciadized lipids rosult n
fiposomes with enhanced civenlation hfctimes relative to liposomestacking such speciatized lipids. Examples of
sterically stabilized liposcmes are those in which part of the vesicle~foramng lipid portion of the liposome comprises
one or more glycolipids or is dertvatized with one or more hydrophilic polymers, such as a polyethylene glyeol (PEG)
modety. Liposomes and their uses are firther desontbed in US. Pat. No. 6 287 860
{60206] The pharmaceutical formelations and compositions of the present invention may also inchude sarfactants. The
use of swiactants in drug products, fornwlations and in craulsions is well known in the art. Surfactimts and their uses
are further desertbed m U8, Pat. No. 6,287 850, which 18 incorporated herein by reference.
{80207} In one cmbodiment, the present nvention emiplovs various penctration ephancers fo offect the efficient
delivery of nucleic acids, particularly oligonucleotides. In addition o aiding the ditfasion of non-lipophilic drags across
cell membranes, penctration enbancers also enhance the permeabitity of ipophific drugs. Penetration enhancers may be
classified as belonging to one of five broad categonies, Le., surfactants, fatty acids, bile salts, chelating agents, and non-
chelating nonsurfactants. Penetration enhancers and thetr uses are funther desenbed i ULS. Pat. No. 6,287 8601, which 15
incorporated herein by veference.
{60208] One of skill in the art will recognize that formulations are routinely designed accordmg to their intended use,
1.¢. route of adpunistration.
{0209] Preforred formulations for topical administration melude those in wihich the oligonucleotides of the mvention
are 10 admixie with a topical delivery agont such as lipids, hposommnes, fatty acids, fatty acid esters, steroids, chelating
agents and surfactants. Preferred hpids and liposmmes include neutral {e.g. dickeoyl-phosphatidyt DOPE cthanolamine,
dunyristoyiphosphatidyl  choline DMPC, distearolyphosphatidyl choling) nepative (cg. dimynstoviphosphatidy
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ghyeerol DMPG) and cationic {(o.g. divleoyitetramethylaminopropyl DOTAP and dioleovi-phosphatidyl cthanclamine
DOTMA

{00210} For topical or other administration, oligonucleotides of the invention may be encapsulated within liposomes
or may form complexes thereto, i particular to catiomic hposomes. Alternatively, oligonucieotides may be complexed
0 hipids, In particidar to cationie lipids. Proferred fatty acids and estors, phanmacestically acceptable salis thereof, and
their uses are further desceribed in ULS. Pat No. 6257860,

{00211} Compositions and formulations for oral administration include powders or granules, microparticulates,
nanoparticulates, suspensions of solutions it water or nonvagqueous media, capsules, pel capsules, sachets, tablets or
nunstablets. Thickeners, flavoring agents, diluents, emulsifiers, dispersing aids or binders may be desirable. Preferred
oral formualations are those 1 which oligonacleotides of the mvention are administered in conjunction with one or more
penctration enhancers surfactants and chelators. Preferred surlactants include fatty acids andfor esters or sadts thereof]
bile acuds and/or salts thereof. Preferred bile acids/salts and fatty acids and thewr uses are further described i US, Pat
No. 6,287.860, which is incorporated herein by reference. Also preferred e combinations of penetration cohancers,
for example, fatty acidsfsalts 1 combination with bile acids/salts. A pacticulardy preforsed combination is the sodivm
salt of lauric acid, capric acid and UDCA. Farther penctration cabancers nehude polyoxyethviene-9-lauryl ether,
polyoxyethylene-20-cetyl ether. Qligonucleotides of the invention nray be delivered orally, in granular form including
sprayed dried particles, or complexed to fonm micro or nanoparticles. Qligonucleotide complexing agents and their uses
are farther described in US. Pat. No. 6,287 860, which is incorporated heretn by reference.

{00212} Composttions and fornudations for parenteral, mtrathecal or mtraveninoubar adnvirustration may melude
sterile aqueous solutions that may also contain buffers, diluents and other suitable additives such as, but not hinnted to,
penetration enbancers, carnier compounds and other pharmaceutically acceptable carriers or excipients.

100213] Centamn ombodiments of the mvention provide pharmaceatical compositions containing one or more
oligomeric compounds and one or more other chemotherapeatic agonts that function by a non-atisense mechanisny,
Examples of such chemotherapeutic agents inchude but are not linuted to cancer chemotherapeutic drugs such as
daunorubicin, dasnomyein, dactinomycin, doxorohicin, epirubicin, idarubicin, esorgbicin, bleomvein, mafosfamide,
tfosfarnide, cvtostme arabinoside, bischloroethyl nitroswrea, busubfan, mitorovein €, activomyoin D, sutwamycin,
preduaisone,  hydroxyprogesterone,  testosterone,  amoxifen,  dacarbazine, procarbazine,  hexamethyvimelamine,
pertamethyhuclamine, nutoxantrope, amsacrine, chlorambucll, methvleyclohexvimtrosurea, nitrogen  mastards,
mclplalan, cyvclophosphamide,  S-mercaptopurine,  G-thioguanine, ovtarabine, 5-  azacytidine,  hydroxyurea,
deoxyeoformyein, d-hydroxyperoxyeyelo-phosphoramide, S-fluorouracit (5-FU), S-fluorodeoxyuridine (3-FUdJR),
methotrexate (MTX), colchivine, taxol, vinorsstine, vinblastine, stoposide {(VP-16), trimetrexate, iriootecan, topotecan,
gomeitabine, teniposide, cisplatin and dicthylstitbestrol (DES). When used with the compounds of the mvention, such

chernotherapeutic agents may be used individaally {e.g, 5FU and oligonucleonde), sequentially (eg, 5-FU and
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oligonucicoude for a pertod of tme followed by MTX and oligonucleotide), or in combination with one or mave other
such chemotherapeutic agents {e.g., S-FU, MTX and ohigonucleonde, or 3-FU | radiotherapy and oligonucleotide. Ant-
milgmmetory drags, mchuding byt not Himited o nonsteroidal anti-intlanunatory drags and corticosterods, and antrviral
drugs, wncluding but not limited to sibivirin, vidarabine, acyelovir and goanciclevir, may also be combined i
compositions of the invention. Combmations of antisense compounds and other non-antisense drugs are also within the
scope of this invention. Two or more combined compounds may be used together or sequentially.

{00214} In another related embodiment, compositions of the mvention may contain one or more antisense compounds,
particularly oligonucleotides, targeted to a first nucleic acid and one or more additional antisense compounds fargeted
to a second pucleic acid target. For example, the first target may be a particular antisense sequence of Twmnor Necrosis
Factor Receptor 2 (TNFR2), and the second target may be g region from another nucleotide sequence, Alternatively,
compositions of the vention may contam fwo or more antisense compounds targeted to different regions of the same
Tumor Necrosis Factor Receptor 2 {TNFR2) nucleic actd targel. Numerous examples of anfisense compounds are
tlustrated heren and others may be selected from among suitable compounds known in the art. Two or more combined
compounds may be used together or sequentially.

Dostng:

{00215} The tormulation of therapeutic compositions and their sebsequent administration (dosing) 15 beheved t© be
within the skill of those i the art. Dosing is depeadent on seventy and responsiveness of the discase state to be treated,
with the course of treatment lasting from several davs to several months, or wntil a core s effected or a diminution of
the disease siate 1s achieved. Optimal dosing schedules can be caleolated from measwements of drug acowmulation in
the body of the patient. Persons of ordinary skil cap casily determine optinwum dosages, dosing mcthodologies and
repetiiion rates. Optunum dosages may vary depending on the relative potency of individual ohigonucieofides, and can
generatly be estimated based on BCS0s found to be effective in in vivo and in vivo ammal models. In general, dosage
is from L0F pg to 100 g per kg of body waight, and may be given once or more daily, weekly, monthly or vearly, or
even onee every 2 o 20 vears, Persons of ordinary skill in the art can casily estimate repetition rates for dosing based
on measured residence times and concentrations of the drug in bodily fluids or tissues. Following successfid treatment,
it may be desirable to bave the patient undergo mamtenance therpy to prevent the recwrence of the discase state,
wherein the oligonucicotide is administered in mabitenance doses, ranging from 0.01 ug to 100 2 per ke of body
weight, once or more daily, to once every 20 vears.

{00216} In conbodiments, a patient is treated with a dosage of drug that is at least about 1, at least about 2, at least
about 3, at least about 4, at keast about 8§, at lenst about 6, at least abowt 7, at Teast about 8, ot least shout 9, at least about
10, at lcast about 15, at least about 20, ot least about 25, af least about 30, at least about 35, at least about 40, at least

about 45, at least about 50, at least abowt 60, at least about 70, af Jeast about 89, at least about 90, or af least about 100
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mg'ke body weight. Certan myected dosages of antisense oligonucicondes are desenibed, e.g, in US. Pat. No.
7.563 884, “Antisense modulation of PTPIB expression.” incorporated hevein by reference in s entivety.
{00217} While vavious embodiments of the present invention have been described above, it should be understood that
they have been presented by way of example only, and not hinmtanon. Numerous changes to the disclosed embodiments
can be made in accordance with the disclosare herein without departing from the spivdt or scope of the invention. Thus,
the breadth and scope of the present invention should not be hntted by any of the above descrtbed embodiments.
{00218} Al documents mentioned herein are incorporated herein by reference. All publications and patent docwments
cited m this appheation are meorporated by reference for all purposes to the same extent as if cach individual
publication or patent document were so individually denoted. By their eitation of vartous references i this document,
Applicants do not admit any partcdar reforence 15 “prior ad” to thelr wvention. Embodiments of wmeentive
compostrons and methods are ilustrated m the following examples.

EXAMPLES
{00219] The followng non-limiting Examples serve 1o illustrate selected embodiments of the invention. B will be
appreciated that variations in propoviions and altersatives in elements of the components shown will be apparent to
those skilfed i the act and are within the scope of embodiments of the present invention.
Example 1 Design of antisense oligomecleotides specific for a nucleic acid molecule aniisense 10 a Tumor Necvosis
Factor Recepror 2 (TNFR2) andior g sense strard of Tumor Neorosis Facior Receptor 2 (TNFR2) polynuclestide
{00220] As indicated above the tenn “oligonucleotide specific for" or "oligonucieotide targets” refers o an
oligonucieotide having a sequence (1) capable of fornunyg a stable complex with a portion of the targeted gene, or (i)
capable of fornung a stable duplex with a portion of an mBNA transcript of the targeted gene.
{0022 1] Selection of appropriate oligonucleotides is facilitated by using computer programs that automatically align
nucleic acid sequences and mdicate regions of identity or homology. Such programs are used to compare nucleic acd
sequences obtained, for example, by scarching databases such as GonBank or by seguencmg PCR products,
Comparison of nucleic acid sequences from a range of species allows the selection of nucleie acid sequences that
display av appropriate degree of wdentity between species. In the case of genes that have not been sequenced, Southam
blots are performed o allow a deternunation of the degree of identity between genes in target spectes and other species.
By performing Southern blots at varving degrees of stringency, as i well known i the art, it is possible to obtain an
approximate measare of 1deniity. These procediwes allow the selection of oligonucieotides that exhibi 3 lugh degree of
complementarity o target nucleic acid sequences i a subject o be controlied and a lower degree of coneplementarity
to corresponding nucleie acid sequences i other species. One skilled in the ant will realize that theve 15 considerable
latitude in selecting appropriste regions of genes for use in the present invention,
{00222] An antisense compound is “specifically hybrndizable™ when binding of the compound to the target nucleic
actd mnterferes with the normal function of the target nuelete acid to cause a moddation of function and/or activity, and
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there is o sufficient degree of complementarity o avoid non-specific binding of the antisense compound o non-target
nucleic acid sequences under conditions i which specific binding is desired, 1.2, under physiological conditions n the
case of i vivo assavs of therapeutic treatinent, and under conditions in which assays are performed 1n the case of in
VHIO assays

{02231 The hvbrdization properties of the oligonucieotides described herein can be determined by one or more in
vitro assays as known in the art. For example, the properties of the oligonucleotides described herein can be obtained
by determination of binding strength bebween the target natwal antisense and & potentiad drag melecules using melting
CUIVE A858Y.

{00224] The binding strength between the target nateral antisense and a potential drug molecale (Molecule) can be
estimated using any of the established methods of measaring the strength of ntermolecular interactions, for example, a
meling curve assay.

{00225] Melting curve assay determines the temperature af which a rapid transition from double-stranded to single-
stranded conformation occurs for the natural antisense/Molecule complex. This temperatre is widely aceepted as a
reliable measure of the interaction strength between the two molecales.

{08226] A melting corve assay can be performed using a cDNA copy of the acteal natiral antisense RNA moleoule or
a synthetic DNA or RNA nucleotide corresponding to the binding site of the Molecule. Multiple kits containing all
necessary reagents to perform thas assay are avalable (c.g. Applied Biosystems e, MeltDoctor kit). These kits melude
a suitable buffer solution containing one of the double strand DNA (dsDINA) 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 flunrescent when bound to dsDNA.

{00227] To perform the assay the ¢DNA or a comesponding oligonucleotide are mixed with Molecule n
concentrations defined by the partcular manufacturer’s protocols, The mixture 1s heated to 93 °C o dissoaate all pre-
formed dsDNA comploxes, then slowly cooled o room wmperature or other lower temperate defined by the kit
manufacturer to allow the DNA molecules to anneal. The newly formed complexes are then stowly heated 1o 95 °C
with stimultaneous continuous collection of data an the amount of fluorescence that is produced by the reacton. The
flaorescence mtensity is nversely proportional o the amounts of dsDNA present m the reacton. The data can be
collected using a real time PCR instrument compatible with the kit (2.0 ABIs StepOne Plis Real Tune POR System or
LightTyper instrument, Roche Diagnostics, Lewes, UK},

{00228] Melhting peaks are constructed by plotting the negative derivative of fluorescence with respect to temperature
{-d{Fluorescence ¥dT) on the v-axis) against temperative {xX-axis) using appropriate software {for example LightTvper
{Roche} or SDS Dissociation Curve, ABI). The data is analyzed to wdentify the temperature of the rapid transition from
dsDINA complex o single strand molecules. This tomperanee is called T and is directly proportional to the strength
of interaction between the two molecules. Typically, Toy will exceed 40 °C.
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Example 2. Modulation of TNFR2 polymucleorides

Tregument of Hep(2 cells with antisense ebgancleotides

{00229] HepG2 colls from ATCC {cat# HB-8063) were grown in growth media (MEM/EBSS (Hyclone cat
#SH30024, or Mediatech cat # MT-10-010-CVY ~ 1% FBS (Medsatech cat® MT35- 01 IOV pentcillin'streptomyein
Mediatech catd MT30-602-ChH) at 37°C and 3% €0, One day before the expertmont the cells wore replated at the
density of 1.5 = 10%m} into 6 well plates and incubated at 37°C and 5% CO,. On the day of the experiment the media
n the 6 well plates was changed to fresh growth media, All antisense oligonucientides wiere dihsted fo the concentration
of 20 ubl. Two pl of this solution was mcubated with 400 ul of Opti-MEM media {Gibeo catf3 1985-070) and 4 @ of
Lipofectamine 2004 (Invitrogen catd 11668019) at room temperature for 20 nun and applied to each well of the 6 well
plates with HepG2 cells. A Simidar mivtre ineluding 2 1l of water instead of the oligonucleotide sohtion was used fixr
the mock-transfected controls. After 3-18 h of incubation af 37°C and 5% CO; the media was changed to fresh growth
nicdia. 48 b after addition of antisense oligonucleotides the media was removed and RNA was extracted from the cells
using SV Total RNA Isolation System from Promega {oat # Z3105) or RNeasy Total RNA Isolation kit from Qlagen
{catd 7418D) following the manmdachurers” instructions. 600 ny of RNA was added 1o the reverse ranscription reaction
performed using Verso ¢DNA kit fom Thermo Scicntific (catiABI453BY or High Capacity ¢DNA Reverse
Transeription Kat {eat¥ 4368813) as described in the manutactwer’s protocol. The ¢DNA from this reverse

tmnﬁc.riptinn reaction was used fo monitor gene expz‘ession by real time POR using ABI Tﬂqman Gene Expressi‘{m Mix

Hs00961 ‘?55___}“1}'5 by Apphied Bic}sys{emﬁ Em\} Foster City *\) The following PCR cvele was used: 36°C for 2 mun,
93°C for 10 min, 40 cvcles of (95°C for 135 seconds, 60°C for | suin) using Mx4000 thermal eveler (Stratagenes.
{60230] Fold change in gene expression afler treatment with antisense oligomucieotides was caleulated based on the
cdifference in 8S-nommalized dCt values botween treated and mock-transfected samples.

{00231] Revudis: Real time PCR results show that the levels of TNRSFIB mRNA in HepG2 cells are significantly
increased 48h after weatment with 1 of the oliogs designed to TNRSFIB antisense  He.679340 {CURAI792} and |
oligo desipned to Hs 6308 {CURAO787) (Fig 1)

{80232] Although the invention has been lustrated and described with respect to one or more implementations,
equivalent alierations aad modifications weill ccowr to others skitled in the art upon the reading and understanding of
this specification and the amnexed drawings. In addition, while a particular feature of the invention may have been
disclosed with respect to only ooe of several smplomentations, such feature may be combined with one or more otha
features of the other implementations as may be desired and advantageous for any given or particular application.
{00233] The Abstract of the disclosare will allow the reader o quickly ascertain the nate of the technical disclosure.
it is submisted with the understaading that 1t will ot be vsed to interpret or himit the scope or meaning of the following
clatms,
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6.

A method of modulating a fimction of and/or the expression of a Twmor Necrosis Factor Receptor 2 (TNFR2)
pobymucleotide 1n patient cells or tissues in vivo or i vitlo comprising:

contacting said cells or tissues with at feast one antisense oligonucleotide 5 o 30 mucleotides tn length wherein
said at least one oligonucleotide has at least 30% scquence identity o & reverse complemient of a
polynucleotide comprising 3 fo 30 consecutive nuclectides within nucleotides 1 to 413 of SEQ 1D NO: 2 and
1 to 413 of SEQ 1D NO: 3; thereby modidating a function of andior the expression of the Tumor Necrosis
Factor Receptor 2 {TNFR2) polynucleotide in patient cells or tissues in vivo orin vitro.

A method of modelating a fimction of andfor the expression of @ Twmor Necrosis Factor Receptor 2 (TNFR2)
polvirucleotide in patient cells or tissugs in vivo or B VItIO COmMpPrisH:

contacting said cells or tissues with at feast one antisense oligonucieotide 5 to 30 nucleotides in Jength wherein
sard af least one oligonucleotide has at Jeast 50% sequence identity to a reverse coraplament of a natural
antisense of a Twmor Necrosis Factor Receptor 2 {ENFR2) polynucleotide; thereby modulating a function of
andfor the expression of the Temor Necrosis Factor Receptor 2 (TNFR2) polvnuckeotide in patient eclls or
tissues i1 vive or In vitro,

A method of modulating a function of and/or the expression of a Tumor Necrosts Factor Receptor 2 {TNFR)
polvnacleotide n pationt cells or Hssues fn vive or i vigro corapnsing:

contacting said cells ov tissues with at least one antisense oligonucieotide § to 30 nucleotides i fength wherein
said oliponucleotide has at least 30% sequence identity 1o an antisense chigonucicotide to the Tumor Necrosis
Factor Receptor 2 {TNFR2} polynucieotide; thereby modulating a function of andior the expression of the
Tumor Necrosis Factor Recepior 2 (TTNER2?) polynacleotide i patient cells or tissues i vivo o i vitro,

A method of modulating a function of andfor the expression of a Tumor Necrosis Factor Receptor 2 {TNFR2)
polynucleotide in patient cells or Hssues 1 vive or in vilro comprising:

contacting said cells or tssues with at least one antisense oligonucleotide that targets a region of a natural
antisense oligomucleotide of the Twmor Necrosis Factor Receptor 2 (INFRZY polvnucieotide; therdbhy
modulating a function of andior the cxpression of the Twmor Necrosis Factor Receptor 2 (INFR2)
polynacleotide in patient cells or tissues i vive or i viire.

The method of claim 4, wherein o fimction of andéor the expression of the Twmor Necrosis Factor Receptor 2
{TNFR2} is incrveased i vive or I vitre with respect to a control,

The method of claim 4, wherem the at least one antisense oligonucleotide targets 2 nataral antisense seguence

of a Tumor Negrosis Factor Reegptor 2 (TINFR2) polyaucleotide.
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The wethod of claim 4, wherein the at least one antisense oligponmucleotide targets a nucleic acid sequence
comprising coding and/or non-coding nacleie acid sequences of a Tumor Necrosis Factor Receptor 2 (TNFR2)
pobynucleotide.

The method of claim 4, wherein the at least one antisense oligonuclentide targets overlapping andfor non-
overlapping sequences of a Tumor Necrosis Factor Receptor 2 {TNFR2) polvnucleotide.

The method of claim 4, wherein the at least one antisense oligonucleotide comprises one or more
modifications selected fronmy at least one modified sagar moiety, at least one modified bvermcleoside tinkage,
at least ong modified nuclentide, and combinations thereof.

The method of claim 9, wherem the one or more modifications conprise at feast one modified sugar moety
selected from: a 2-Cmethoxvethyl modified sugar molety, a T-mathoxy modified sagar motety, a 2-0-alkyl

modified sugar motety, a bicyelic sugar moicty, and combinrations thercof

. The method of claim 9, whersin the one or more modifications comprise af east one modified iternucleoside

linkage sclected from: a phosphorothicate, 2~ Omethoxyethyl (MOE), 2-fluoro, alkylphosphonate,
phosphorodithioate, alkvlphosphonothioate, phosphoramidate, carbamate, carbonate, phosphate  triester,

acetamidate, carboxvmethyl ester, and combinations thereof

. The method of clany 9, wherein the one or more modifications comprise at keast one modified nucleotide

selected from: a peptide nucleic acid (PNA), a locked nucleie acid (LNA}), an arabino-nacleic anid (FANA), an
analogue, a derivanive, and combinations thereof

The method of daim 1, wherein the at feast one obgonucleotide comprises at least one oligonucleotide
sequences set forth as SEQ D NOS: 410 16

A method of modulating a function of and/or the expression of a Tumor Necrosis Factor Receptor 2 {

NFRY)
gene i mammalian cells or tissues i vive or in visro comprising:

contacting sad cells or tissees with at least one short interfering RNA (:iIRNA} ohgonucleotide § 10 30
nuclevtides in longth, satd at least one sIRNA ohgonucleotide being specific for an antisense polynucleotide of
a Tumor Necrosis Factor Receptor 2 (TNFR2} polvnuckeotide, whersin said at least one siRNA
oligonucleotide has at least 50% sequence identity fo a complementary sequence of at feast abouwt five
consecative nuecleic aads of the antisense andfor sense nucleie acid wolecele of the Tameor Necvosts Factor
Receptor 2 {TNFR2) pobynuckeotide; and, modelating & fenction of andéor the expression of Tamor Necrosis

Factor Receptor 2 (TNFR2) in ropoumalian colls or tissues in vive or i vitro,

. The method of claim 14, wherein said oligonucleotide has at least 80% sequence idenfity o a sequence of at

teast about five consceutive nuclee acids that s complementary to the antisense anddor sense nucleic acid

molecale of the Tumor Necrosis Factor Receptor 2 {INFR2) polyvnucicotide.
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A method of modulating a function of andfor the expression of Tamor Necrosis Factor Receptor 2 (TNFR2) i
mammalian cells or tissaes i vive or i vitro comprising:

contacting said cells or tissues with at least one antisense oliponucieotide of about 3 to 30 nucleotides in
tength speaific for noncoding andfor coding sequences of a sense andfor natural antisense strand of a Tumor
Neerosis Factor Receptor 2 (TNFR2) polynucleotide wherein said at least one antisense oligonucleotide has at
feast 0%, sequence wdentity to ab least one nucleie acid sequence set forth ag SEQ 1D NOS: 1 1o 30 and,
modudating the function andfor expression of the Tumor Necresis Factor Receptor 2 {INFR2)Y in manunalian

colls or tissues in vivo or &1 vitrn.,

- A synthetic, modified oligonucleotide comprismg at least one modificaion wheremn the at least one

modification 1 selected from; at least one modified sugar molety, at least one modified intornucleotide
hokage; at kast one modified nucleotide, and combmations thereof, whereln saxd ohigonucleotide 15 an
antisense compouand which hybridizes to and sodulates the fustetion and/or expression of a Tumor Necrosis
Factor Receptor 2 {TNFR2) gene i vive or i virro as compared to a nonmal control,

The oligonucieotide of claim 17, wherein the at feast one modification comprises an isternucleotde inkage
sclocted  from the group consisting  of  phosphovothioate,  alkviphosphonate,  phosphoredithioats,
alkyiphosphonotlucate,  phosphoramidate, carbamate, carbonate, phosphate  triester,  acctanudate,
carboxyinethy! ester, and combinations thereof.

The oligomuscleotide of clam 17, wherein said oligonackeotide comprises at least owe phosphorothicate
iternucleotide hinkage.

The oligonucieotide of clann 17, wherein said oligonucleotide comyprises a backbone of phosphorotisioate

mterpucicotide linkages.

. The oligonucleotide of claim 17, wherein the oligonucleotde conmprises at least one modified nucleotide, said

modified nucleotide selected from: a peptide nucleie acid, a tocked nucleic actd {LNA), analogae, derivative,
and & combination thereof,

‘the oliponuckeotide of claim {7, wherein the oligonucleotide comprises a pluratity of modifications, wherein
said modifications comprise modified nucleotides selected  fromy phosphorothioate, altkyiphosphouate,
phosphorodithioate, alkviphosphonothicate, phosphoranidate, carbamate, carbonate, phosphate  triester,
acetamidate, carbooxvymethyl ester, and a combination thereofl

The oligomicleotide of claim 17, wherein the oligonuclcotide comprises a plurabity of modifications, wherein
said modifications comprise modified nucleotdes selected from peptide nucleic aeids, locked nucleic acids

(LNAY, analogues, derpvatives, and a combination thereof,
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The oligonuckeotide of claim 17, wherein the oligomuclestide comprises at least one modified sugar moiety

selected frony: a 2-Q-methoxyethyl modified sugar moiety, a 2-methoxy modified segar moiety, a 2-0-alkyl

modificd sugar moiety, a bicyelic sugar moiety, and a combination thereof.

. The cligonucleotide of claim 17, wherein the oligonucicotude conprises a plurality of modifications, wherein

said modifications comprise modified sagar moieties selected front a 2-Oemcthoxyethy! modified sugar
moiety, a 2-methoxy modified sugar motety, a 2-O-alkyl modified sugar moiety, a bicyehe sagar molety, and
a combination thereof,

‘The oliponucicotide of clmm 17, wherein the oligonucleotide is of at keast about 5 to 30 nucleotides m length
and hybridizes 1o an antisense andior sense strand of a Tumor Necrosis Factor Receptor 2 (TNFR2)
potynucleotide wherein smd oligonucleotide has at least about 20% sequence wdennity fo a complementary
sequentee of at least about five consecutive nucleic acids of the antisense andfor sense coding andfor noncoding
pucleie acid sequences of the Turnor Necrosis Factor Receptor 2 {TNFR2) polynucicotide.

The oligonucieotide of claim 17, wherein the ohigonucleotide has at least about 80%: sequence identity to a
complomentary sequence of at least about five conscoutive nucleic acids of the antisense andior sense coding
andfor noncoding nucleic acid sequence of the Tamor Necrosis Factor Receptor 2 {TNFR 2} polynucleotide.
The oligonucieotide of claim 17, wherein said oligonuckeotide hybridhizes to and modulates expression andior
function of at least one Tumar Necrosis Factor Receptor 2 {TNFR2) polynucieotide in vive or in wirro, as

compared to a nonnal control.

. The oligonucleotide of claim 17, whereiny the oligosucleotide comprises the sequences sot forth as SEQ 1D

NOS: 4 10 H)

. A composition comprising one or mare oligonucieontides specific for one or more Tamor Necrosis Factor

Receptor 2 (TNFR2) polynucleotides, smid polynucleotides compnising antisense sequences, complementary

sequences, alfeles, homologs, soforms, vartants, dertvatives, mutants, fragments, or combinations thereof,

. The composition of claim 3, wherem the oligonuckotides have at least aboat % sequence identity as

compared to any one of the nucleotide sequences set forth as SEQ IDNOS: 4 w0 10,

. The composition of claim 30, wherein the oligonucleotides comprise nucleotide sequences set forth as SEQ ID

NOS: 4w 1

. The compostion of clam 32, wherem the oligonucleotides set forth as SEQ 1D NOS: 4 o 10 comprise one or

more modifications or substitutions,

. The composition of claim 33, wherein the one or more modifications are selected frome phosphovothinate,

methyiphosphonate, peptide nuclere acid, locked nucleie acid (LNA)Y molecules, and combinations thereofl

7. A method of proventing or treating a discase associated with at least one Twnor Negrosis Factor Receptor 2

(TNFR2Z} polynuocleotide and/or at least one encoded product thercof, conprising:
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adnunistering to a pationt a therapeutically effective dose of at feast one antisense oligonacleotide that binds to
a natural antisense sequence of said at least one Tumor Neorosis Factor Receptor 2 (TNFR2) polvmucleotide
and modulates exprossion of said at least one Tumor Necrosis Factor Recepior 2 {TNFR2) polynucleotide;
thercby proventing or treating the disease associated with the af feast one Tumor Necrosis Factor Receptor 2

(TNFR2) polynucleotide and/or at least one encoded product thereof.

5. The method of claim 35, wheren a disease assoctated with the at feast one Tumor Neerosis Factor Receptor 2

(TNFR2) polymucleotide is selected frony cancer, a discase or condition associated with or characterized by
cellular proliferation, a disease or disorder associated with mutant or aberrant expression of function of
disorder associated with immune system, an inflammatory bowel disease, a chronie mflammatory condition
with polvgenic susceptinlity (e.g., CUrohn discase, uleerative colitis ete.), a disease or disorder associated with
exeessive cytokine activity, cachexia, a hepatie disease, a renal disease {e.g., glomerulonephritis, acute renal
transplant rejoction, acute tubular necrosis e, a cardiovascular disease or disorder, schemia-mediated
antentogenesis and angiogenasts, oxidative-stress, inflammation, cerebral malaria, an mflamation associated
discase, disorder or condition (e.g., rheamatold asthritis, psoriasis and psoriatic artheitis, Crohn's discase,
ulcerative colinis, chronic mttammation-induced colonic epithelial alteration etc.).

A method of dentifving and selecting at least one oligonucieotide for i vivo administration comprising:
selecting @ target polynucleotide associated with a disease state; identifiing at least one oligonucleotide
comprising at least Hve conscoutive nucleotides which are complementary 1o the selected trget polynucleotide
or to a polyiueleotide that is antisense to the sclected target polviuckeotide; measuring the thermal melting
paint of a hybrid of an antisense oligonucleotide and the target polynucieotide or the polynucheotide that s
antisense to the selected farget polyvnucieotnde under stringent hybridization conditions; and selecting at least

one oligonucieotide for iy vivo admimstration based on the information obtained.
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