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TREATMENT OF BRAIN DERIVED NEUROTROPHIC FACTOR (BDNF) RELATED
DISEASES BY INHIBITION OF NATURAL ANTISENSE TRANSCRIPT TO BDNF

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application claims the benefit of U.S. Prov. Pat. App. Ser. No. 61/611,225, filed on
March 15, 2012; and U.S. Prov. Pat. App. Ser. No. 61/614,664, filed on March 23, 2012, both of
which are incorporated herein by reference in their entirety.
FIELD OF THE INVENTION

[0002] Embodiments of the invention comprise oligonucleotides modulating expression and/or
function of BDNF and associated molecules.

BACKGROUND
[0003] DNA-RNA and RNA-RNA hybridization are important to many aspects of nucleic acid
function including DNA replication, transcription, and translation. Hybridization is also central to a
variety of technologies that either detect a particular nucleic acid or alter its expression. Antisense
nucleotides, for example, disrupt gene expression by hybridizing to target RNA, thereby interfering
with RNA splicing, transcription, translation, and replication. Antisense DNA has the added feature
that DNA-RNA hybrids serve as a substrate for digestion by ribonuclease H, an activity that is
present in most cell types. Antisense molecules can be delivered into cells, as is the case for
oligodeoxynucleotides (ODNs), or they can be expressed from endogenous genes as RNA
molecules. The FDA recently approved an antisense drug, VITRAVENE™ (for treatment of

cytomegalovirus retinitis), reflecting that antisense has therapeutic utility.

[0004] WO 2010/093904 and its US counterpart US/2011/0319475 disclose BDNF as a target for
modulation using oligonucleotides recited therein. There is a need for continued development with
respect to natural antisense targets and newly developed oligonucleotides that complement such
targets and modulate BDNF protein expression to potentially treat or be used in research associated

with treating BDNF related diseases and conditions.

SUMMARY
[0005] This Summary is provided to present a summary of the invention to briefly indicate the
nature and substance of the invention. It is submitted with the understanding that it will not be used
to interpret or limit the scope or meaning of the claims.
[0006] In one embodiment, the invention provides methods for inhibiting the action of a natural
antisense transcript by using antisense oligonucleotide(s) targeted to any region of the natural

antisense transcript resulting in up-regulation of the corresponding BDNF sense gene in mammalian
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organisms. It is also contemplated herein that inhibition of the natural antisense transcripts recited
herein can be achieved by siRNA, ribozymes and small molecules, which are considered to be
within the scope of the present invention.

[0007] One embodiment provides a method of modulating function and/or expression of a BDNF
polynucleotide in biological systems, including, but not limited to, patient cells or tissues in vivo or
in vitro comprising contacting said biological system or said cells or tissues with an antisense
oligonucleotide of about 5 to about 30 nucleotides in length wherein said oligonucleotide has at least
50% sequence identity to a reverse complement of a polynucleotide comprising 5 to 30 consecutive
nucleotides within nucleotides 1 to 1279 of SEQ ID NO: 3 or 1 to 1478 of SEQ ID NO: 4 or 1 to
1437 of SEQ ID NO: 5 or 1 to 2322 of SEQ ID NO: 6 or 1 to 2036 of SEQ ID NO: 7 or 1 to 2364 of
SEQ ID NO: 8 or 1 to 3136 of SEQ ID NO: 9 or 1 to 906 of SEQ ID NO: 10 or 1 to 992 of SEQ ID
NO: 11 thereby modulating function and/or expression of the BDNF polynucleotide in said
biological system including said patient cells or tissues in vivo or in vitro, with the proviso that the
oligonucleotides having SEQ ID NOS 50-55 are excluded.

[0008] In an embodiment, an oligonucleotide recited above targets a natural antisense sequence of
BDNF polynucleotides present in a biological system, for example, nucleotides set forth in SEQ ID
NOS: 3 to 11, and any variants, alleles, homologs, mutants, derivatives, fragments and
complementary sequences thereto. Examples of such antisense oligonucleotides are set forth as SEQ
ID NOS: 12 to 49.

[0009] In another embodiment, the invention comprises a method of modulating the function or
expression of a BDNF polynucleotide in a biological system comprising contacting said biological
system with at least one antisense oligonucleotide that targets a natural antisense transcript of the
BDNF polynucleotide comprising 5 to 30 consecutive nucleotides within nucleotides 1 to 1279 of
SEQ ID NO: 3 or 1 to 1478 of SEQ ID NO: 4 or 1 to 1437 of SEQ ID NO: 5 or 1 to 2322 of SEQ ID
NO: 6 or 1 to 2036 of SEQ ID NO: 7 or 1 to 2364 of SEQ ID NO: 8 or 1 to 3136 of SEQ ID NO: 9
or 1 to 906 of SEQ ID NO: 10 or 1 to 992 of SEQ ID NO: 11 thereby modulating the function
and/or expression of the BDNF polynucleotide in said biological system.

[0010] In another embodiment, the invention comprises a method of modulating the function or
expression of a BDNF polynucleotide in a biological system comprising contacting said biological
system with at least one antisense oligonucleotide that targets a region of a natural antisense
transcript of the BDNF polynucleotide comprising 5 to 30 consecutive nucleotides within
nucleotides 1 to 1279 of SEQ ID NO: 3 or 1 to 1478 of SEQ ID NO: 4 or 1 to 1437 of SEQ ID NO:
5or 1to 2322 of SEQ ID NO: 6 or 1 to 2036 of SEQ ID NO: 7 or 1 to 2364 of SEQ ID NO: 8 or 1
to 3136 of SEQ ID NO: 9 or 1 to 906 of SEQ ID NO: 10 or 1 to 992 of SEQ ID NO: 11 thereby

modulating the function and/or expression of the BDNF polynucleotide in said biological system.
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[0011] In an embodiment, the invention comprises a method of increasing the function and/or
expression of a BDNF polynucleotide having SEQ ID NO. 1 and 2 in a biological system
comprising contacting said biological system with at least one antisense oligonucleotide that targets
a natural antisense transcript of said BDNF polynucleotide comprising 5 to 30 consecutive
nucleotides within nucleotides 1 to 1279 of SEQ ID NO: 3 or 1 to 1478 of SEQ ID NO: 4 or 1 to
1437 of SEQ ID NO: 5 or 1 to 2322 of SEQ ID NO: 6 or 1 to 2036 of SEQ ID NO: 7 or 1 to 2364 of
SEQ ID NO: 8 or 1 to 3136 of SEQ ID NO: 9 or 1 to 906 of SEQ ID NO: 10 or 1 to 992 of SEQ ID
NO: 11 thereby increasing the function and/or expression of said BDNF polynucleotide or
expression product thereof.

[0012] In another embodiment, the invention comprises a method of method of increasing the
function and/or expression of a BDNF polynucleotide having SEQ ID NO. 1 and 2 in a biological
system comprising contacting said biological system with at least one antisense oligonucleotide that
targets a natural antisense transcript of said BDNF polynucleotide thereby increasing the function
and/or expression of said BDNF polynucleotide or expression product thereof wherein the natural
antisense transcripts are selected from SEQ ID NOS. 3 to 11.

[0013] In another embodiment, the invention comprises a method of method of increasing the
function and/or expression of a BDNF polynucleotide having SEQ ID NO. 1 and 2 in a biological
system comprising contacting said biological system with at least one antisense oligonucleotide that
targets a natural antisense transcript of said BDNF polynucleotide thereby increasing the function
and/or expression of said BDNF polynucleotide or expression product thereof wherein the natural
antisense transcripts are selected from SEQ ID NOS. 3 to 11 and wherein the antisense
oligonucleotides are selected from at least one of SEQ ID NOS. 12 to 49.

[0014] In an embodiment, a composition comprises one or more antisense oligonucleotides which
bind to sense and/or antisense BDNF polynucleotides.

[0015] In an embodiment, the oligonucleotides comprise one or more modified or substituted
nucleotides.

[0016] In an embodiment, the oligonucleotides comprise one or more modified bonds.

[0017] In yet another embodiment, the modified nucleotides comprise modified bases comprising
phosphorothioate, methylphosphonate, peptide nucleic acids, 2’-O-methyl, fluoro- or carbon,
methylene or other locked nucleic acid (LNA) molecules. Preferably, the modified nucleotides are
locked nucleic acid molecules, including o-L-LNA.

[0018] In an embodiment, the oligonucleotides are administered to a patient subcutancously,
intramuscularly, intravenously or intraperitoneally.

[0019] In an embodiment, the oligonucleotides are administered in a pharmaceutical composition. A

treatment regimen comprises administering the antisense compounds at least once to patient;
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however, this treatment can be modified to include multiple doses over a period of time. The
treatment can be combined with one or more other types of therapies.

[0020] In an embodiment, the oligonucleotides are encapsulated in a liposome or attached to a
carrier molecule (e.g. cholesterol, TAT peptide).
[0021] In an embodiment, the present invention comprises the use of SEQ ID NOS 50-55 as
oligonucleotides targeting the natural antisense transcripts (NATs) to modulate the expression of a
BDNF polynucleotide wherein said NATs are selected from the group consisting of SEQ ID NOS. 3
to 11. In another embodiment, the present invention comprises the use of SEQ ID NOS 50-55 as
oligonucleotides targeting the natural antisense transcripts (NATs) to modulate the expression of a
BDNF polynucleotide wherein said NATSs are selected from the group consisting of SEQ ID NOS.
3,4,5,7,8,9,10 and 11.
[0022] Other aspects are described infra.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023] Figures la-e show antisense-mediated regulation of sense mRNA and protein. Figure la
shows that after transfection of several human and mouse cell lines with three siRNA
oligonucleotides, targeted to non-overlapping regions of the BDNF-AS transcript, knockdown and
upregulation of BDNF transcript occurred. Figure 1b shows time course study data after
administration of BDNF-AS-targeted siRNA in the endogenous expression of both BDNF and
BDNEF-AS transcripts. The data shows that over the course of time BDNF-AS is downregulated and
then BDNF expression is upregulated and is reversible. Figure 1c shows that BDNF protein,
measured by ELISA, was significantly increased with two siRNAs targeting BDNF-AS transcript,
but not with scrambled siRNAs or a control nontargeting siRNA. Figure 1d shows protein levels of
BDNF following administration of various siRNAs using ELISA and/or western blotting. Figure 1e
shows the fold change percentage of BDNF compared to mock control versus increasing
concentrations of oligonucleotide (10 to 10° M).
[0024] Figure 2 shows Bdnf upregulation increases neuronal outgrowth.
[0025] Figure 3 shows Bdnf-AS regulates Bdnf mRNA and protein in vivo.
[0026] Figure 4 shows Blocking of Bdnf-AS, in vivo, causes an increase in neuronal survival and
proliferation.
[0027] Figure 5 shows BDNF-AS knockdown leads to BDNF mRNA upregulation.
[0028] Figure 6 shows Posttranscriptional regulation of Bdnf expression.
[0029] Figure 7 shows Inhibition of the human BDNF-AS transcript by hBDNFAntagoNAT.
[0030] Figure 8 shows Inhibition of the mouse Bdnf-AS transcript in N2a cells, by AntagoNATs.
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[0031] Figure 9 shows BDNF-AS knockdown neither changes the level of TrkB nor BDNF

neighboring genes (Let7C and KIF18A) in both directions: LIN7C and KIF18A are genes located 3’
downstream and 5’ upstream of BDNF, respectively.
[0032] Sequence Listing Description: SEQ ID NO: 1: Homo sapiens Brain derived neurotrophic
factor (BDNF), transcript variant 3, mRNA. (NCBI Accession No.: NM_170735); SEQ ID NO: 2:
Mus musculus brain derived neurotrophic factor (Bdnf), transcript variant 1, mRNA (NCBI
Accession No.: NM_007540); SEQ ID NO: 3: Natural BDNF antisense sequence (transcript variant
BT1A;NR 033313.1); SEQ ID NO: 4: Natural BDNF antisense sequence (transcript variant BT2A;
NR 033314.1); SEQ ID NO: 5: Natural BDNF antisense sequence (transcript variant BT1B;
NR 033315.1); SEQ ID NO: 6: Natural BDNF antisense sequence (transcript variant BT2B;
NR 002832.2); SEQ ID NO: 7: Natural BDNF antisense sequence (transcript variant BT1C;
NR 033312.1); SEQ ID NO: 8: Natural BDNF antisense sequence (BDNF-AS variant); SEQ ID
NO: 9: Natural BDNF antisense sequence; SEQ ID NO: 10: Mouse natural BDNF antisense
sequence (Mouse BDNF-AS variant 1); SEQ ID NO: 11: Mouse natural BDNF antisense sequence
(Mouse BDNF-AS variant 2); SEQ ID NOs: 12 to 55: Antisense oligonucleotides; SEQ ID NO: 56
to 59: Reverse complement of the antisense oligonucleotides 12 to 15 respectively; SEQ ID NO: 60
to 64: Reverse complement of the antisense oligonucleotides 42 to 46 respectively; SEQ ID NO: 65
and 66: Assay sequences. LNA (2°-0,4’-C methylene locked nucleic acid): +A* or +T* or +C* or
+G*; 2°0OM (2’-O-methyl): mU* or mA* or mC* or mG*; PS (phosphothioate): T* or A* or G*
or ¢*; RNA: rUorrA orrG orrC.

DETAILED DESCRIPTION
[0033] Several aspects of the invention are described below with reference to example applications
for illustration. It should be understood that numerous specific details, relationships, and methods are
set forth to provide a full understanding of the invention. One having ordinary skill in the relevant
art, however, will readily recognize that the invention can be practiced without one or more of the
specific details or with other methods. The present invention is not limited by the ordering of acts or
events, as some acts may occur in different orders and/or concurrently with other acts or events.
Furthermore, not all illustrated acts or events are required to implement a methodology in
accordance with the present invention.
[0034] All genes, gene names, and gene products disclosed herein are intended to correspond to
homologs from any species for which the compositions and methods disclosed herein are applicable.
Thus, the terms include, but are not limited to genes and gene products from humans and mice. It is
understood that when a gene or gene product from a particular species is disclosed, this disclosure is
intended to be exemplary only, and is not to be interpreted as a limitation unless the context in which

it appears clearly indicates. Thus, for example, for the genes disclosed herein, which in some
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embodiments relate to mammalian nucleic acid and amino acid sequences are intended to
encompass homologous and/or orthologous genes and gene products from other animals including,
but not limited to other mammals, fish, amphibians, reptiles, and birds. In an embodiment, the genes
or nucleic acid sequences are human.

Definitions

[0035] The terminology used herein is for the purpose of describing particular embodiments only
and is not intended to be limiting of the invention. As used herein, the singular forms "a", "an" and
"the" are intended to include the plural forms as well, unless the context clearly indicates otherwise.
Furthermore, to the extent that the terms "including”, "includes", "having", "has", "with", or variants
thereof are used in either the detailed description and/or the claims, such terms are intended to be
inclusive in a manner similar to the term "comprising."”

[0036] The term "about" or "approximately" means within an acceptable error range for the
particular value as determined by one of ordinary skill in the art, which will depend in part on how
the value is measured or determined, i.¢., the limitations of the measurement system. For example,

"about" can mean within 1 or more than 1 standard deviation, per the practice in the art.
Alternatively, "about" can mean a range of up to 20%, preferably up to 10%, more preferably up to
5%, and more preferably still up to 1% of a given value. Alternatively, particularly with respect to
biological systems or processes, the term can mean within an order of magnitude, preferably within
5-fold, and more preferably within 2-fold, of a value. Where particular values are described in the
application and claims, unless otherwise stated the term "about" meaning within an acceptable error
range for the particular value should be assumed.

[0037] As used herein, the term "mRNA" means the presently known mRNA transcript(s) of a
targeted gene, and any further transcripts which may be elucidated.

[0038] 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, if it is an RNA
oligonucleotide it binds to another RNA target by means of RNA-RNA interactions and alters the
activity of the target RNA. An antisense oligonucleotide can upregulate or downregulate expression
and/or function of a particular polynucleotide. The definition is meant to include any foreign RNA or
DNA molecule which is useful from a therapeutic, diagnostic, or other viewpoint. Such molecules
include, for example, antisense RNA or DNA molecules, interference RNA (RNAi), micro RNA,
decoy RNA molecules, siRNA, enzymatic RNA, therapeutic editing RNA and agonist and
antagonist RNA, antisense oligomeric compounds, antisense oligonucleotides, external guide
sequence (EGS) oligonucleotides, alternate splicers, primers, probes, and other oligomeric

compounds that hybridize to at least a portion of the target nucleic acid. As such, these compounds
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may be introduced in the form of single-stranded, double-stranded, partially single-stranded, or
circular oligomeric compounds.
[0039] In the context of this invention, the term "oligonucleotide" refers to an oligomer or polymer
of ribonucleic acid (RNA) or deoxyribonucleic acid (DNA) or mimetics thereof. The term
"oligonucleotide", also includes linear or circular oligomers of natural and/or modified monomers or
linkages, including deoxyribonucleosides, ribonucleosides, substituted and alpha-anomeric forms
thereof, peptide nucleic acids (PNA), locked nucleic acids (LNA), phosphorothioate,
methylphosphonate, and the like. Oligonucleotides are capable of specifically binding to a target
polynucleotide by way of a regular pattern of monomer-to-monomer interactions, such as Watson-
Crick type of base pairing, Hodgsteen or reverse Hodgsteen types of base pairing, or the like.
[0040] The oligonucleotide may be "chimeric", that is, composed of different regions. In the context
of this invention "chimeric" compounds are oligonucleotides, which contain two or more chemical
regions, for example, DNA region(s), RNA region(s), PNA region(s) etc. Each chemical region is
made up of at least one monomer unit, i.e., a nucleotide in the case of an oligonucleotides
compound. These oligonucleotides typically comprise at least one region wherein the
oligonucleotide is modified in order to exhibit one or more desired properties. The desired properties
of the oligonucleotide include, but are not limited, for example, to increased resistance to nuclease
degradation, increased cellular uptake, and/or increased binding affinity for the target nucleic acid.
Different regions of the oligonucleotide may therefore have different properties. The chimeric
oligonucleotides of the present invention can be formed as mixed structures of two or more
oligonucleotides, modified oligonucleotides, oligonucleosides and/or oligonucleotide analogs as
described above.
[0041] The oligonucleotide can be composed of regions that can be linked in "register”, that is,
when the monomers are linked consecutively, as in native DNA, or linked via spacers. The spacers
are intended to constitute a covalent "bridge" between the regions and have in preferred cases a
length not exceeding about 100 carbon atoms. The spacers may carry different functionalities, for
example, having positive or negative charge, carry special nucleic acid binding properties
(intercalators, groove binders, toxins, fluorophors etc.), being lipophilic, inducing special secondary
structures like, for example, alanine containing peptides that induce alpha-helices.
[0042] As used herein "BDNF" and "Brain derived neurotrophic factor" are inclusive of all family
members, mutants, alleles, fragments, species, coding and noncoding sequences, sense and antisense
polynucleotide strands, etc.
[0043] As used herein, the words ‘Brain derived neurotrophic factor’, ‘Brain-derived neurotrophic
factor’ and BDNF, are considered the same in the literature and are used interchangeably in the

present application.
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[0044] As used herein, the term "oligonucleotide specific for" or "oligonucleotide which targets"”
refers to an oligonucleotide having a sequence (i) capable of forming a stable complex with a portion
of the targeted gene, or (ii) capable of forming a stable duplex with a portion of a mRNA transcript
of the targeted gene. Stability of the complexes and duplexes can be determined by theoretical
calculations and/or in vitro assays. Exemplary assays for determining stability of hybridization
complexes and duplexes are described in the Examples below.

[0045] As used herein, the term "target nucleic acid" encompasses DNA, RNA (comprising
premRNA and mRNA) transcribed from such DNA, and also ¢cDNA derived from such RNA,
coding, noncoding sequences, sense or antisense polynucleotides. The specific hybridization of an
oligomeric compound with its target nucleic acid interferes with the normal function of the nucleic
acid. This modulation of function of a target nucleic acid by compounds, which specifically
hybridize to it, is generally referred to as "antisense”. The functions of DNA to be interfered include,
for example, replication and transcription. The functions of RNA to be interfered, include all vital
functions such as, for example, translocation of the RNA to the site of protein translation, translation
of protein from the RNA, splicing of the RNA to yield one or more mRNA species, and catalytic
activity which may be engaged in or facilitated by the RNA. The overall effect of such interference
with target nucleic acid function is modulation of the expression of an encoded product or
oligonucleotides.

[0046] RNA interference "RNAi1" is mediated by double stranded RNA (dsRNA) molecules that
have sequence-specific homology to their "target" nucleic acid sequences. In certain embodiments of
the present invention, the mediators are 5-25 nucleotide "small interfering” RNA duplexes
(siRNAs). The siRNAs are derived from the processing of dSRNA by an RNase enzyme known as
Dicer. siRNA duplex products are recruited into a multi-protein siRNA complex termed RISC
(RNA Induced Silencing Complex). Without wishing to be bound by any particular theory, a RISC
is then believed to be guided to a target nucleic acid (suitably mRNA), where the siRNA duplex
interacts in a sequence-specific way to mediate cleavage in a catalytic fashion. Small interfering
RNAs that can be used in accordance with the present invention can be synthesized and used
according to procedures that are well known in the art and that will be familiar to the ordinarily
skilled artisan. Small interfering RNAs for use in the methods of the present invention suitably
comprise between about 1 to about 50 nucleotides (nt). In examples of non limiting embodiments,
siRNAs can comprise about 5 to about 40 nt, about 5 to about 30 nt, about 10 to about 30 nt, about
15 to about 25 nt, or about 20-25 nucleotides.

[0047] Selection of appropriate oligonucleotides is facilitated by using computer programs that
automatically align nucleic acid sequences and indicate regions of identity or homology. Such

programs are used to compare nucleic acid sequences obtained, for example, by searching databases
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such as GenBank or by sequencing PCR products. Comparison of nucleic acid sequences from a
range of species allows the selection of nucleic acid sequences that display an appropriate degree of
identity between species. In the case of genes that have not been sequenced, Southern blots are
performed to allow a determination of the degree of identity between genes in target species and
other species. By performing Southern blots at varying degrees of stringency, as is well known in the
art, it is possible to obtain an approximate measure of identity. These procedures allow the selection
of oligonucleotides that exhibit a high degree of complementarity to target nucleic acid sequences in
a subject to be controlled and a lower degree of complementarity to corresponding nucleic acid
sequences in other species. One skilled in the art will realize that there is considerable latitude in
selecting appropriate regions of genes for use in the present invention.
[0048] By "enzymatic RNA" is meant an RNA molecule with enzymatic activity (Cech, (1988) J.
American. Med. Assoc. 260, 3030-3035). Enzymatic nucleic acids (ribozymes) act by first binding to
a target RNA. Such binding occurs through the target binding portion of an enzymatic nucleic acid
which is held in close proximity to an enzymatic portion of the molecule that acts to cleave the target
RNA. Thus, the enzymatic nucleic acid first recognizes and then binds a target RNA through base
pairing, and once bound to the correct site, acts enzymatically to cut the target RNA.
[0049] By "decoy RNA" is meant an RNA molecule that mimics the natural binding domain for a
ligand. The decoy RNA therefore competes with natural binding target for the binding of a specific
ligand. For example, it has been shown that over-expression of HIV trans-activation response (TAR)
RNA can act as a "decoy"” and efficiently binds HIV tat protein, thereby preventing it from binding
to TAR sequences encoded in the HIV RNA. This is meant to be a specific example. Those in the art
will recognize that this is but one example, and other embodiments can be readily generated using
techniques generally known in the art.
[0050] As wused herein, the term "monomers" typically indicates monomers linked by
phosphodiester bonds or analogs thereof to form oligonucleotides ranging in size from a few
monomeric units, ¢.g., from about 3-4, to about several hundreds of monomeric units. Analogs of
phosphodiester linkages include: phosphorothioate, phosphorodithioate, methylphosphornates,
phosphoroselenoate, phosphoramidate, and the like, as more fully described below.
[0051] The term ‘“nucleotide” covers naturally occurring nucleotides as well as nonnaturally
occurring nucleotides. It should be clear to the person skilled in the art that various nucleotides
which previously have been considered "non-naturally occurring” have subsequently been found in
nature. Thus, "nucleotides” includes not only the known purine and pyrimidine heterocycles-
containing molecules, but also heterocyclic analogues and tautomers thereof. Illustrative examples of
other types of nucleotides are molecules containing adenine, guanine, thymine, cytosine, uracil,

purine, xanthine, diaminopurine, 8-oxo- N6-methyladenine, 7-deazaxanthine, 7-deazaguanine,
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N4,N4-cthanocytosin,  N6,N6-cthano-2,6-  diaminopurine,  5-methylcytosine,  5-(C3-C6)-
alkynylcytosine,  S-fluorouracil, 5-bromouracil, pseudoisocytosine, 2-hydroxy-5-methyl-4-
triazolopyridin, isocytosine, isoguanin, inosine and the "non-naturally occurring” nucleotides
described in Benner ef al., U.S. Pat No. 5,432,272. The term "nucleotide" is intended to cover every
and all of these examples as well as analogues and tautomers thereof. Especially interesting
nucleotides are those containing adenine, guanine, thymine, cytosine, and uracil, which are
considered as the naturally occurring nucleotides in relation to therapeutic and diagnostic application
in humans. Nucleotides include the natural 2'-deoxy and 2'- hydroxyl sugars, e.g., as described in
Kornberg and Baker, DNA Replication, 2nd Ed. (Freeman, San Francisco, 1992) as well as their
analogs.

[0052] "Analogs" in reference to nucleotides includes synthetic nucleotides having modified base
moieties and/or modified sugar moicties (see e.g., described generally by Scheit, Nucleotide
Analogs, John Wiley, New York, 1980; Freier & Altmann, (1997) Nucl. Acid. Res., 25(22), 4429-
4443, Toulmé, J.J., (2001) Nature Biotechnology 19:17-18; Manoharan M., (1999) Biochemica et
Biophysica Acta 1489:117-139; Freier S. M., (1997) Nucleic Acid Research, 25:4429-4443, Uhlman,
E., (2000) Drug Discovery & Development, 3: 203-213, Herdewin P., (2000) Antisense & Nucleic
Acid Drug Dev., 10:297-310); 2'-O, 3°-C-linked [3.2.0] bicycloarabinonucleosides. Such analogs
include synthetic nucleotides designed to enhance binding properties, e.g., duplex or triplex stability,
specificity, or the like.

[0053] As used herein, "hybridization" means the pairing of substantially complementary strands of
oligomeric compounds. One mechanism of pairing involves hydrogen bonding, which may be
Watson-Crick, Hodgsteen or reversed HodOgsteen hydrogen bonding, between complementary
nucleoside or nucleotide bases (nucleotides) of the strands of oligomeric compounds. For example,
adenine and thymine are complementary nucleotides which pair through the formation of hydrogen
bonds. Hybridization can occur under varying circumstances.

[0054] An antisense compound is "specifically hybridizable" when binding of the compound to the
target nucleic acid interferes with the normal function of the target nucleic acid to cause a
modulation of function and/or activity, and there is a sufficient degree of complementarity to avoid
non-specific binding of the antisense compound to non-target nucleic acid sequences under
conditions in which specific binding is desired, i.c., under physiological conditions in the case of in
vivo assays or therapeutic treatment, and under conditions in which assays are performed in the case
of in vitro assays.

[0055] As used herein, the phrase "stringent hybridization conditions" or "stringent conditions"”
refers to conditions under which a compound of the invention will hybridize to its target sequence,

but to a minimal number of other sequences. Stringent conditions are sequence-dependent and will

-10 -



WO 2013/138374 PCT/US2013/030589

be different in different circumstances and in the context of this invention, "stringent conditions"”
under which oligomeric compounds hybridize to a target sequence are determined by the nature and
composition of the oligomeric compounds and the assays in which they are being investigated. In
general, stringent hybridization conditions comprise low concentrations (<0.15M) of salts with
inorganic cations such as Na+ or K+ (i.c., low ionic strength), temperature higher than 20°C - 25° C.
below the Tm of the oligomeric compound:target sequence complex, and the presence of
denaturants such as formamide, dimethylformamide, dimethyl sulfoxide, or the detergent sodium
dodecyl sulfate (SDS). For example, the hybridization rate decreases 1.1% for each 1% formamide.
An example of a high stringency hybridization condition is 0.1X sodium chloride-sodium citrate
buffer (SSC)/0.1% (w/v) SDS at 60° C. for 30 minutes.

[0056] "Complementary," as used herein, refers to the capacity for precise pairing between two
nucleotides on one or two oligomeric strands. For example, if a nucleobase at a certain position of an
antisense compound is capable of hydrogen bonding with a nucleobase at a certain position of a
target nucleic acid, said target nucleic acid being a DNA, RNA, or oligonucleotide molecule, then
the position of hydrogen bonding between the oligonucleotide and the target nucleic acid is
considered to be a complementary position. The oligomeric compound and the further DNA, RNA,
or oligonucleotide molecule are complementary to each other when a sufficient number of
complementary positions in each molecule are occupied by nucleotides which can hydrogen bond
with each other. Thus, "specifically hybridizable" and "complementary” are terms which are used to
indicate a sufficient degree of precise pairing or complementarity over a sufficient number of
nucleotides such that stable and specific binding occurs between the oligomeric compound and a
target nucleic acid.

[0057] It is understood in the art that the sequence of an oligomeric compound need not be 100%
complementary to that of its target nucleic acid to be specifically hybridizable. Moreover, an
oligonucleotide may hybridize over one or more segments such that intervening or adjacent
segments are not involved in the hybridization event (e.g., a loop structure, mismatch or hairpin
structure). The oligomeric compounds of the present invention comprise at least about 70%, or at
least about 75%, or at least about 80%, or at least about 85%, or at least about 90%, or at lcast about
95%, or at least about 99% sequence complementarity to a target region within the target nucleic
acid sequence to which they are targeted. For example, an antisense compound in which 18 of 20
nucleotides of the antisense compound are complementary to a target region, and would therefore
specifically hybridize, would represent 90 percent complementarity. In this example, the remaining
non-complementary nucleotides may be clustered or interspersed with complementary nucleotides
and need not be contiguous to each other or to complementary nucleotides. As such, an antisense

compound which is 18 nucleotides in length having 4 (four) non-complementary nucleotides which
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are flanked by two regions of complete complementarity with the target nucleic acid would have
77.8% overall complementarity with the target nucleic acid and would thus fall within the scope of
the present invention. Percent complementarity of an antisense compound with a region of a target
nucleic acid can be determined routinely using BLAST programs (basic local alignment search
tools) and PowerBLAST programs known in the art. Percent homology, sequence identity or
complementarity, can be determined by, for example, the Gap program (Wisconsin Sequence
Analysis Package, Version 8 for Unix, Genetics Computer Group, University Research Park,
Madison Wis.), using default settings, which uses the algorithm of Smith and Waterman (4Adv. Appl.
Math., (1981) 2, 482-489).

[0058] As used herein, the term "Thermal Melting Point (Tm)" refers to the temperature, under
defined ionic strength, pH, and nucleic acid concentration, at which 50% of the oligonucleotides
complementary to the target sequence hybridize to the target sequence at equilibrium. Typically,
stringent conditions will be those in which the salt concentration is at least about 0.01 to 1.0 M Na
ion concentration (or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30°C for short
oligonucleotides (e.g., 10 to 50 nucleotide). Stringent conditions may also be achieved with the
addition of destabilizing agents such as formamide.

[0059] As used herein, "modulation" means either an increase (stimulation) or a decrease
(inhibition) in the expression of a gene.

[0060] The term "variant", when used in the context of a polynucleotide sequence, may encompass

a polynucleotide sequence related to a wild type gene. This definition may also include, for example,

"allelic,” "splice," "species," or "polymorphic" variants. A splice variant may have significant
identity to a reference molecule, but will generally have a greater or lesser number of
polynucleotides due to alternate splicing of exons during mRNA processing. The corresponding
polypeptide may possess additional functional domains or an absence of domains. Species variants
are polynucleotide sequences that vary from one species to another. Of particular utility in the
invention are variants of wild type gene products. Variants may result from at least one mutation in
the nucleic acid sequence and may result in altered mRNAs or in polypeptides whose structure or
function may or may not be altered. Any given natural or recombinant gene may have none, one, or
many allelic forms. Common mutational changes that give rise to variants are generally ascribed to
natural deletions, additions, or substitutions of nucleotides. Each of these types of changes may
occur alone, or in combination with the others, one or more times in a given sequence.

[0061] The resulting polypeptides generally will have significant amino acid identity relative to each
other. A polymorphic variant is a variation in the polynucleotide sequence of a particular gene

between individuals of a given species. Polymorphic variants also may encompass "single nucleotide

polymorphisms" (SNPs,) or single base mutations in which the polynucleotide sequence varies by
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one base. The presence of SNPs may be indicative of, for example, a certain population with a
propensity for a disease state, that is susceptibility versus resistance.
[0062] Derivative polynucleotides include nucleic acids subjected to chemical modification, for
example, replacement of hydrogen by an alkyl, acyl, or amino group. Derivatives, ¢.g., derivative
oligonucleotides, may comprise non-naturally-occurring portions, such as altered sugar moieties or
inter-sugar linkages. Exemplary among these are phosphorothioate and other sulfur containing
species which are known in the art. Derivative nucleic acids may also contain labels, including
radionucleotides, enzymes, fluorescent agents, chemiluminescent agents, chromogenic agents,
substrates, cofactors, inhibitors, magnetic particles, and the like.
[0063] A "derivative" polypeptide or peptide is one that is modified, for example, by glycosylation,
pegylation, phosphorylation, sulfation, reduction/alkylation, acylation, chemical coupling, or mild
formalin treatment. A derivative may also be modified to contain a detectable label, either directly or
indirectly, including, but not limited to, a radioisotope, fluorescent, and enzyme label.
[0064] As used herein, the term "animal" or "patient" is meant to include, for example, humans,
sheep, elks, deer, mule deer, minks, mammals, monkeys, horses, cattle, pigs, goats, dogs, cats, rats,
mice, birds, chicken, reptiles, fish, insects and arachnids.
[0065] "Mammal" covers warm blooded mammals that are typically under medical care (e.g.,
humans and domesticated animals). Examples include feline, canine, equine, bovine, and human, as
well as just human.
[0066] "Treating" or "treatment" covers the treatment of a disease-state in a mammal, and includes:
(a) preventing the disease-state from occurring in a mammal, in particular, when such mammal is
predisposed to the discase-state but has not yet been diagnosed as having it; (b) inhibiting the
discase-state, e.g., arresting it development; and/or (c) relieving the disecase-state, e.g., causing
regression of the disease state until a desired endpoint is reached. Treating also includes the
amelioration of a symptom of a disease (e.g., lessen the pain or discomfort), wherein such
amelioration may or may not be directly affecting the disease (e.g., cause, transmission, expression,
etc.).
[0067] As used herein, "cancer" refers to all types of cancer or neoplasm or malignant tumors found
in mammals, including, but not limited to: leukemias, lymphomas, melanomas, carcinomas and
sarcomas. The cancer manifests itself as a "tumor" or tissue comprising malignant cells of the
cancer. Examples of tumors include sarcomas and carcinomas such as, but not limited to:
fibrosarcoma, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma,
angiosarcoma, endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma,
mesothelioma, Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic

cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal cell
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carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, papillary
carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary carcinoma, bronchogenic
carcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma, seminoma,
embryonal carcinoma, Wilms' tumor, cervical cancer, testicular tumor, lung carcinoma, small cell
lung carcinoma, bladder carcinoma, epithelial carcinoma, glioma, astrocytoma, medulloblastoma,
craniopharyngioma, ependymoma, pincaloma, hemangioblastoma, acoustic  neuroma,
oligodendroglioma, meningioma, melanoma, neuroblastoma, and retinoblastoma. Additional cancers
which can be treated by the disclosed composition according to the invention include but not limited
to, for example, Hodgkin's Disease, Non-Hodgkin's Lymphoma, multiple myeloma, neuroblastoma,
breast cancer, ovarian cancer, lung cancer, thabdomyosarcoma, primary thrombocytosis, primary
macroglobulinemia, small-cell lung tumors, primary brain tumors, stomach cancer, colon cancer,
malignant pancreatic insulanoma, malignant carcinoid, urinary bladder cancer, gastric cancer,
premalignant skin lesions, testicular cancer, lymphomas, thyroid cancer, neuroblastoma, esophageal
cancer, genitourinary tract cancer, malignant hypercalcemia, cervical cancer, endometrial cancer,
adrenal cortical cancer, and prostate cancer.

[0068] As used herein a "Neurological disease or disorder" refers to any disease or disorder of
the nervous system and/or visual system. "Neurological disease or disorder" include disease or
disorders that involve the central nervous system (brain, brainstem and cerebellum), the
peripheral nervous system (including cranial nerves), and the autonomic nervous system (parts
of which are located in both central and peripheral nervous system). A Neurological disease or
disorder includes but is not limited to acquired epileptiform aphasia; acute disseminated
encephalomyelitis; adrenoleukodystrophy; age-related macular degeneration; agenesis of the
corpus callosum; agnosia; Aicardi syndrome; Alexander disease; Alpers' disease; alternating
hemiplegia; Alzheimer's disease; Vascular dementia; amyotrophic lateral sclerosis; anencephaly;
Angelman syndrome; angiomatosis; anoxia; aphasia; apraxia; arachnoid cysts; arachnoiditis;
Anronl-Chiari malformation; arteriovenous malformation; Asperger syndrome; ataxia
telegiectasia; attention deficit hyperactivity disorder; autism; autonomic dysfunction; back pain;
Batten disease; Behcet's discase; Bell's palsy; benign essential blepharospasm; benign focal;
amyotrophy; benign intracranial hypertension; Binswanger's disease; blepharospasm; Bloch
Sulzberger syndrome; brachial plexus injury; brain abscess; brain injury; brain tumors (including
glioblastoma multiforme); spinal tumor; Brown-Sequard syndrome; Canavan disease; carpal
tunnel syndrome; causalgia; central pain syndrome; central pontine myelinolysis; cephalic
disorder; cerebral aneurysm; cerebral arteriosclerosis; cerebral atrophy; cerebral gigantism;
cerebral palsy; Charcot-Marie-Tooth disease; chemotherapy-induced neuropathy and

neuropathic pain; Chiari malformation; chorea; chronic inflammatory demyelinating
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polyneuropathy; chronic pain; chronic regional pain syndrome; Coffin Lowry syndrome; coma,
including persistent vegetative state; congenital facial diplegia; corticobasal degeneration;
cranial arteritis; craniosynostosis; Creutzfeldt-Jakob disease; cumulative trauma disorders;
Cushing's syndrome; cytomegalic inclusion body disease; cytomegalovirus infection; dancing
eyes-dancing feet syndrome; DandyWalker syndrome; Dawson disease; De Morsier's syndrome;
Dejerine-Klumke palsy; dementia; dermatomyositis; diabetic neuropathy; diffuse sclerosis;
dysautonomia; dysgraphia; dyslexia; dystonias; early infantile epileptic encephalopathy; empty
sella syndrome; encephalitis; encephaloceles; encephalotrigeminal angiomatosis; epilepsy; Erb's
palsy; essential tremor; Fabry's disease; Fahr's syndrome; fainting; familial spastic paralysis;
febrile seizures; Fisher syndrome; Friedreich's ataxia; fronto-temporal dementia and other
"tauopathies"; Gaucher's disease; Gerstmann's syndrome; giant cell arteritis; giant cell inclusion
disease; globoid cell leukodystrophy; Guillain-Barre syndrome; HTLV-1-associated
myelopathy; Hallervorden-Spatz disease; head injury; headache; hemifacial spasm; hereditary
spastic paraplegia; heredopathia atactic a polyneuritiformis; herpes zoster oticus; herpes zoster;
Hirayama syndrome; HIVassociated dementia and neuropathy (also neurological manifestations
of AIDS); holoprosencephaly; Huntington's disease and other polyglutamine repeat diseases;
hydranencephaly; hydrocephalus; hypercortisolism; hypoxia; immune-mediated
encephalomyelitis; inclusion body myositis; incontinentia pigmenti; infantile phytanic acid
storage disease; infantile refsum disease; infantile spasms; inflammatory myopathy; intracranial
cyst; intracranial hypertension; Joubert syndrome; Keams-Sayre syndrome; Kennedy disease
Kinsboume syndrome; Klippel Feil syndrome; Krabbe disease; Kugelberg-Welander discase;
kuru; Lafora disease; Lambert-Eaton myasthenic syndrome; Landau-Kleffner syndrome; lateral
medullary (Wallenberg) syndrome; learning disabilities; Leigh's disease; Lennox-Gustaut
syndrome; Lesch-Nyhan syndrome; leukodystrophy; Lewy body dementia; Lissencephaly;
locked-in syndrome; Lou Gehrig's disease (i.e., motor neuron disease or amyotrophic lateral
sclerosis); lumbar disc disease; Lyme disease--neurological sequelae; Machado-Joseph disease;
macrencephaly; megalencephaly; Melkersson-Rosenthal syndrome; Menieres disease;
meningitis; Menkes disease; metachromatic leukodystrophy; microcephaly; migraine; Miller
Fisher syndrome; mini-strokes; mitochondrial myopathies; Mobius syndrome; monomelic
amyotrophy; motor neuron disease; Moyamoya disease; mucopolysaccharidoses; milti-infarct
dementia; multifocal motor neuropathy; multiple sclerosis and other demyelinating disorders;
multiple system atrophy with postural hypotension; muscular dystrophy; myasthenia gravis;
myelinoclastic diffuse sclerosis; myoclonic encephalopathy of infants; myoclonus; myopathy;
myotonia congenital; narcolepsy; neurofibromatosis; neuroleptic malignant syndrome;

neurological manifestations of AIDS; neurological sequelae of lupus; neuromyotonia; neuronal
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ceroid lipofuscinosis; neuronal migration disorders; Niemann-Pick disease; O'Sullivan-McLeod
syndrome; occipital neuralgia; occult spinal dysraphism sequence; Ohtahara syndrome;
olivopontocerebellar atrophy; opsoclonus myoclonus; optic neuritis; orthostatic hypotension;
overuse syndrome; paresthesia; a neurodegencrative disease or disorder (Parkinson's disease,
Huntington's disecase, Alzheimer's disecase, amyotrophic lateral sclerosis (ALS), dementia,
multiple sclerosis and other disecases and disorders associated with neuronal cell death);
paramyotonia congenital; parancoplastic diseases; paroxysmal attacks; Parry Romberg
syndrome; Pelizacus-Merzbacher disease; periodic paralyses; peripheral neuropathy; painful
neuropathy and neuropathic pain; persistent vegetative state; pervasive developmental disorders;
photic sneeze reflex; phytanic acid storage disease; Pick's disease; pinched nerve; pituitary
tumors; polymyositis; porencephaly; post-polio syndrome; postherpetic neuralgia; postinfectious
encephalomyelitis; postural hypotension; Prader- Willi syndrome; primary lateral sclerosis;
prion diseases; progressive hemifacial atrophy; progressive multifocalleukoencephalopathy;
progressive sclerosing poliodystrophy; progressive supranuclear palsy; pseudotumor cerebri;
Ramsay-Hunt syndrome (types I and 11); Rasmussen's encephalitis; reflex sympathetic
dystrophy syndrome; Refsum disease; repetitive motion disorders; repetitive stress injuries;
restless legs syndrome; retrovirus-associated myelopathy; Rett syndrome; Reye's syndrome;
Saint Vitus dance; Sandhoff disease; Schilder's disease; schizencephaly; septo-optic dysplasia;
shaken baby syndrome; shingles; Shy-Drager syndrome; Sjogren's syndrome; sleep apnea;
Soto's syndrome; spasticity; spina bifida; spinal cord injury; spinal cord tumors; spinal muscular
atrophy; Stiff-Person syndrome; stroke; Sturge-Weber syndrome; subacute sclerosing
panencephalitis; subcortical arteriosclerotic encephalopathy; Sydenham chorea; syncope;
syringomyelia; tardive dyskinesia; Tay-Sachs disease; temporal arteritis; tethered spinal cord
syndrome; Thomsen disease; thoracic outlet syndrome; Tic Doulourcux; Todd's paralysis;
Tourette syndrome; transient ischemic attack; transmissible spongiform encephalopathies;
transverse myelitis; traumatic brain injury; tremor; trigeminal neuralgia; tropical spastic
paraparesis; tuberous sclerosis; vascular dementia (multi-infarct dementia); vasculitis including
temporal arteritis; Von Hippel-Lindau disease; Wallenberg's syndrome; Werdnig-Hoffman
disecase; West syndrome; whiplash; Williams syndrome; Wildon's disease; and Zellweger
syndrome.

[0069] A “proliferative disease or disorder” includes, but is not limited to, hematopoietic
neoplastic disorders involving hyperplastic/neoplastic cells of hematopoietic origin arising from
myeloid, lymphoid or erythroid lineages, or precursor cells thereof. These include, but are not
limited to erythroblastic leukemia, acute promyeloid leukemia (APML), chronic myelogenous

leukemia (CML), lymphoid malignancies, including, but not limited to, acute lymphoblastic

- 16 -



WO 2013/138374 PCT/US2013/030589

leukemia (ALL), which includes B-lineage ALL and T-lincage ALL, chronic lymphocytic
leukemia (CLL), prolymphocytic leukemia (PLL), hairy cell leukemia (HLL) and
Waldenstrom's macroglobulinemia (WM). Additional forms of malignant lymphomas include,
but are not limited to, non-Hodgkin lymphoma and variants thereof, peripheral T cell
lymphomas, adult T cell leukemia/lymphoma (ATL), cutaneous T-cell lymphoma (CTCL), large
granular lymphocytic leukemia (LGF), Hodgkin's disecase and Reed-Sternberg disease.
[0070] An "Inflammation" refers to systemic inflammatory conditions and conditions associated
locally with migration and attraction of monocytes, leukocytes and/or neutrophils. Examples of
inflammation include, but are not limited to, Inflammation resulting from infection with pathogenic
organisms (including gram-positive bacteria, gram-negative bacteria, viruses, fungi, and parasites
such as protozoa and helminths), transplant rejection (including rejection of solid organs such as
kidney, liver, heart, lung or cornea, as well as rejection of bone marrow transplants including graft-
versus-host disease (GVHD)), or from localized chronic or acute autoimmune or allergic reactions.
Autoimmune diseases include acute glomerulonephritis; rheumatoid or reactive arthritis; chronic
glomerulonephritis; inflammatory bowel diseases such as Crohn's disease, ulcerative colitis and
necrotizing enterocolitis; hepatitis; sepsis; alcoholic liver disease; non-alcoholic steatosis;
granulocyte transfusion associated syndromes; inflammatory dermatoses such as contact dermatitis,
atopic dermatitis, psoriasis; systemic lupus erythematosus (SLE), autoimmune thyroiditis, multiple
sclerosis, and some forms of diabetes, or any other autoimmune state where attack by the subject's
own immune system results in pathologic tissue destruction. Allergic reactions include allergic
asthma, chronic bronchitis, acute and delayed hypersensitivity. Systemic inflammatory disease states
include inflammation associated with trauma, burns, reperfusion following ischemic events (e.g.
thrombotic events in heart, brain, intestines or peripheral vasculature, including myocardial
infarction and stroke), sepsis, ARDS or multiple organ dysfunction syndrome. Inflammatory cell
recruitment also occurs in atherosclerotic plaques. Inflammation includes, but is not limited to, Non-
Hodgkin's lymphoma, Wegener's granulomatosis, Hashimoto's thyroiditis, hepatocellular carcinoma,
thymus atrophy, chronic pancreatitis, rheumatoid arthritis, reactive lymphoid hyperplasia,
osteoarthritis, ulcerative colitis, papillary carcinoma, Crohn's disease, ulcerative colitis, acute
cholecystitis, chronic cholecystitis, cirrhosis, chronic sialadenitis, peritonitis, acute pancreatitis,
chronic pancreatitis, chronic Gastritis, adenomyosis, endometriosis, acute cervicitis, chronic
cervicitis, lymphoid hyperplasia, multiple sclerosis, hypertrophy secondary to idiopathic
thrombocytopenic purpura, primary IgA nephropathy, systemic lupus erythematosus, psoriasis,
pulmonary emphysema, chronic pyelonephritis, and chronic cystitis.

Polynucleotide and Oligonucleotide Compositions and Molecules
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[0071] Targets: In one embodiment, the targets comprise nucleic acid sequences of Brain
derived neurotrophic factor (BDNF), including without limitation sense and/or antisense
noncoding and/or coding sequences associated with BDNF. PCT Pub. No. WO 2010/093904 and
U.S. Pat. App. Pub. No. 2011/0319475, both titled “Treatment of Brain Derived Neurotrophic Factor
(BDNF) Related Diseases by Inhibition of Natural Antisense Transcript to BDNF” and incorporated
by reference herein in their entirety, disclose BDNF as a target for modulation using
oligonucleotides as recited therein.

[0072] Neurotrophins are a class of structurally related growth factors that promote neural survival
and differentiation. They stimulate neurite outgrowth, suggesting that they can promote regeneration
of injured neurons, and act as target-derived neurotrophic factors to stimulate collateral sprouting in
target tissues that produce the neurotrophi. Brain-derived neurotrophic factor (BDNF) was initially
characterized as a basic protein present in brain extracts and capable of increasing the survival of
dorsal root ganglia. When axonal communication with the cell body is interrupted by injury,
Schwann cells produce neurotrophic factors such as nerve growth factor (NGF) and BDNF.
Neurotrophins are released from the Schwann cells and dispersed diffusely in gradient fashion
around regenerating axons, which then extend distally along the neurotrophins’ density gradient.
Local application of BDNF to transected nerves in neonatal rats has been shown to prevent massive
death of motor neurons that follows axotomy. The mRNA titer of BDNF increases to several times
the normal level four days after auxotomy and reaches its maximum at 4 weeks. Moreover, BDNF
has been reported to enhance the survival of cholinergic neurons in culture.

[0073] In an embodiment, antisense oligonucleotides are used to prevent or treat diseases or
disorders associated with BDNF family members. Exemplary Brain derived neurotrophic factor
(BDNF) mediated discases and disorders which can be treated with the antisensense
oligonucleotides of the invention and/or with cell/tissues regenerated from stem cells obtained using
and/or having the antisense compounds comprise: a disease or disorder associated with abnormal
function and/or expression of BDNF, a neurological disease or disorder, a discase or a disorder
associated with defective neurogenesis; a neurodegenerative disease or disorder (e.g., Alzheimer's
discase, Parkinson's discase, Huntington's discase, amyotrophic lateral sclerosis etc.); a
neuropsychiatric disorder (depression, schizophrenia, schizofreniform disorder, schizoaffective
disorder, and delusional disorder; anxiety disorders such as panic disorder, phobias (including
agoraphobia), an obsessive-compulsive disorder, a posttraumatic stress disorder, a bipolar disorder,
anorexia nervosa, bulimia nervosa), an autoimmune disorder (e.g., multiple sclerosis) of the central
nervous system, memory loss, a long term or a short term memory disorder, benign forgetfulness, a
childhood learning disorder, close head injury, an attention deficit disorder, neuronal reaction to viral

infection, brain damage, narcolepsy, a sleep disorder (e.g., circadian rhythm disorders, insomnia and
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narcolepsy); severance of nerves or nerve damage, severance of cerebrospinal nerve cord (CNS) and
a damage to brain or nerve cells, a neurological deficit associated with AIDS, a motor and tic
disorder characterized by motor and/or vocal tics (e.g., Tourette's disorder, chronic motor or vocal tic
disorder, transient tic disorder, and stereotypic movement disorder), a substance abuse disorder (e.g.,
substance dependence, substance abuse and the sequalae of substance abuse/dependence, such as
substance-induced psychological disorder, substance withdrawal and substance-induced dementia or
amnestic disorder), traumatic brain injury, tinnitus, neuralgia (e.g., trigeminal neuralgia) pain (e.g
chronic pain, chronic inflammatory pain, pain associated with arthritis, fibromyalgia, back pain,
cancer-associated pain, pain associated with digestive disease, pain associated with Crohn's disease,
pain associated with autoimmune disease, pain associated with endocrine disease, pain associated
with diabetic neuropathy, phantom limb pain, spontaneous pain, chronic post-surgical pain, chronic
temporomandibular pain, causalgia, post-herpetic neuralgia, AIDS-related pain, complex regional
pain syndromes type I and II, trigeminal neuralgia, chronic back pain, pain associated with spinal
cord injury, pain associated with drug intake and recurrent acute pain, neuropathic pain),
inappropriate neuronal activity resulting in neurodysthesias in a disease such as diabetes, an MS and
a motor neuron disease, ataxias, muscular rigidity (spasticity), temporomandibular joint dysfunction,
Reward deficiency syndrome (RDS), neurotoxicity caused by alcohol or substance abuse (e.g.,
ecstacy, methamphetamine etc.), mental retardation or cognitive impairment (e.g., nonsyndromic X-
linked mental retardation, fragile X syndrome, Down's syndrome, autism), aphasia, Bell’s palsy,
Creutzfeldt-jacob disease, encephalitis, age related macular degeneration, ondine syndrome, WAGR
syndrome, hearing loss, Rett syndrome, epilepsy, spinal cord injury, stroke, hypoxia, ischemia, brain
injury, diabetic neuropathy, peripheral neuropathy, nerve transplantation complications, motor
neuron disease, peripheral nerve injury, obesity, a metabolic syndrome, cancer, asthma, an atopic
disease, inflammation, allergy, eczema, a neuro-oncological disecase or disorder, neuro-
immunological disease or disorder and neuro-otological disease or disorder; and a disease or
disorder associated with aging and senescence.

[0074] The present invention provides a mechanism by which endogenous NATs suppress
transcription of their sense gene counterparts. The invention provides that endogenous gene
expression can be upregulated, in a locus specific manner by the removal or inhibition of the NATs,
which are transcribed from most transcriptional units.

[0075] One embodiment of the present invention provides examples of functional ncRNAs that
regulate protein output, the phenomenon applicable to many other genomic loci.

[0076] The Brain-derived Neurotrophic Factor (BDNF) is a member of the "neurotrophin” family of
growth factors, essential for neuronal growth, maturation differentiation and maintenance. BDNF is

also essential for neuronal plasticity and shown to be involved in learning, and memory processes.
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The BDNF locus is on chromosome 11 and shows active transcription from both strands, which
leads to transcription of a noncoding NATS.

[0077] The present invention characterizes the regulatory role of this antisense RNA molecule,
BDNF-AS that exerts a potent reciprocal and dynamic regulation over the expression of sense
BDNF mRNA and protein, both in vitro and in vivo.

[0078] One embodiment of the present invention provides a strategy for upregulation of mRNA
expression, using antisense RNA transcript inhibitory molecules, which are termed as AntagoNATs.
AntagoNATs are described, e.g.,, in PCT Pub. No. WO 2012/068340, incorporated herein by
reference in its entirety.

[0079] The number of ncRNAS in eukaryotic genomes have been shown to increase as a function of
developmental complexity and there is, for example, a great deal of diversity in ncRNAs expressed
in the nervous system. Over the past few years, there have been reports on functional NATs and
showed their potential involvement in human disorders, including Alzheimer’s disease, Parkinson’s
diseaseand Fragile X syndrome. Moreover, it has been reported that upregulation of CD97 sense
gene can be attained by knockdown of its antisense RNA transcript. Upregulation of progesterone
receptor (PR), and other endogenous transcripts was reported following targeting of promoter-
derived noncoding RNAs. Transcriptional activation of p21 gene and Oct4 promoter were reported
following NATSs depletion. Antisense RNA-induced chromatin remodeling seems to be a feasible
and dynamic mode of action for many low copy number NATs. If so, antisense RNA might
predominantly exert local effects to maintain or modify chromatin structure, ultimately activating or
suppressing sense gene expression.

[0080] PCR2 is a protein complex that consists of four core subunits: Eed, Suz12, RbAp48 and the
catalytic Ezh2, that catalyzes the trimethylation of histone H3-lysine. (H3K27met3). Recent studies
provide evidence for direct RNA-potein interaction between Ezh2 and many ncRNA transcripts.
Other studies of X inactivation and HOX gene cluster show RNA transcripts to be involved in the
PRC2-mediated induction of H3K27met3, repressive chromatin marks. PRC2 transcriptome
profiling has identified over 9,000 PRC2-interacting RNAs in embryonic stem cells, many of them
categorized as antisense RNA transcripts. Epigenetic silencing of p15 and DM1 genes were reported
to involve heterochromatin formation by its antisense RNA. The traditional binary division of
chromatin into hetero- or eu-chromatin categories might not be complete as recent work has shown
that there are five principal chromatin types that are more dynamic and flexible than originally
believed. Likely applicable to a large number of gene loci, NATs can be manipulated in order to
obtain a locus-specific alteration in chromatin modification. As examples, it is shown that cleavage
(by siRNA) or inhibition (by AntagoNATS) of the antisense transcripts of BDNF genes leads to the
upregulation of corresponding mRNAs.
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[0081] Neurotrophins belong to a class of secreted growth factors that enhance the survival,
development, differentiation and function of neurons and BDNF is an important molecular mediator
of synaptic plasticity. BDNF is suggested to synchronize neuronal and glial maturation, participate
in axonal and dendritic differentiation and protect and enhance neuronal cell survival. Neurotrophin
expression levels are impaired in neurodegenerative and in psychiatric and neurodevelopmental
disorders. The upregulation of neurotrophins is believed to have beneficial effects on several
neurological disorders. AntagoNATSs can be used as a therapeutic strategy to inhibit BDNF-AS and
consequently enhance neuronal proliferation and survival in a variety of disease states. It cannot be
excluded that the herein described approach to upregulate the synthesis of endogenous BDNF
molecules, presumed to contain natural modifications and to represent all known splice forms, will
prove to be distinct, and perhaps superior, to administrating synthetic BDNF molecules.

[0082] In an embodiment, modulation of BDNF by one or more antisense oligonucleotides is
administered to a patient in need thereof, to prevent or treat any disease or disorder related to BDNF
abnormal expression, function, activity as compared to a normal control.

[0083] In an embodiment, the oligonucleotides are specific for natural antisense transcripts of
BDNF recited herein, which includes, without limitation noncoding regions. The BDNF targets
comprise variants of BDNF; mutants of BDNF, including SNPs; noncoding sequences of BDNF;
alleles, fragments and the like. Preferably the oligonucleotide is an antisense RNA molecule.

[0084] In accordance with embodiments of the invention, the target nucleic acid molecule is not
limited to BDNF polynucleotides alone but extends to any of the isoforms, receptors, homologs,
non-coding regions and the like of BDNF.

[0085] In an embodiment, an oligonucleotide targets a natural antisense sequence (natural antisense
to the coding and non-coding regions) of BDNF targets, including, without limitation, variants,
alleles, homologs, mutants, derivatives, fragments and complementary sequences thereto. Preferably
the oligonucleotide is an antisense RNA or DNA molecule.

[0086] In an embodiment, the oligomeric compounds of the present invention also include variants
in which a different base is present at one or more of the nucleotide positions in the compound. For
example, if the first nucleotide is an adenine, variants may be produced which contain thymidine,
guanosine, cytidine or other natural or unnatural nucleotides at this position. This may be done at
any of the positions of the antisense compound. These compounds are then tested using the methods
described herein to determine their ability to inhibit expression of a target nucleic acid.

[0087] In some embodiments, homology, sequence identity or complementarity, between the
antisense compound and target is from about 50% to about 60%. In some embodiments, homology,
sequence identity or complementarity, is from about 60% to about 70%. In some embodiments,

homology, sequence identity or complementarity, is from about 70% to about 80%. In some
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embodiments, homology, sequence identity or complementarity, is from about 80% to about 90%. In
some embodiments, homology, sequence identity or complementarity, is about 90%, about 92%,
about 94%, about 95%, about 96%, about 97%, about 98%, about 99% or about 100%.

[0088] An antisense compound is specifically hybridizable when binding of the compound to the
target nucleic acid interferes with the normal function of the target nucleic acid to cause a loss of
activity, and there is a sufficient degree of complementarity to avoid non-specific binding of the
antisense compound to non-target nucleic acid sequences under conditions in which specific binding
is desired. Such conditions include, i.e., physiological conditions in the case of in vivo assays or
therapeutic treatment, and conditions in which assays are performed in the case of in vitro assays.
[0089] An antisense compound, whether DNA, RNA, chimeric, substituted etc, is specifically
hybridizable when binding of the compound to the target DNA or RNA molecule interferes with the
normal function of the target DNA or RNA to cause a loss of utility, and there is a sufficient degree
of complementarily to avoid non-specific binding of the antisense compound to non-target
sequences under conditions in which specific binding is desired, i.e., under physiological conditions
in the case of in vivo assays or therapeutic treatment, and in the case of in vitro assays, under
conditions in which the assays are performed.

[0090] In an embodiment, targeting of BDNF including without limitation, antisense sequences
which are identified and expanded, using for example, PCR, hybridization etc., one or more of the
sequences set forth as SEQ ID NOS: 3 to 11, and the like, modulate the expression or function of
BDNF. In one embodiment, expression or function is up-regulated as compared to a control. In an
embodiment, expression or function is down-regulated as compared to a control.

[0091] In an embodiment, oligonucleotides comprise nucleic acid sequences set forth as SEQ ID
NOS: 12 to 49 including antisense sequences which are identified and expanded, using for example,
PCR, hybridization etc. These oligonucleotides can comprise one or more modified nucleotides,
shorter or longer fragments, modified bonds and the like. Examples of modified bonds or
internucleotide linkages comprise phosphorothioate, phosphorodithioate or the like. In an
embodiment, the nucleotides comprise a phosphorus derivative. The phosphorus derivative (or
modified phosphate group) which may be attached to the sugar or sugar analog moiety in the
modified oligonucleotides of the present invention may be a monophosphate, diphosphate,
triphosphate, alkylphosphate, alkanephosphate, phosphorothioate and the like. The preparation of the
above-noted phosphate analogs, and their incorporation into nucleotides, modified nucleotides and
oligonucleotides, per se, is also known and need not be described here.

[0092] The specificity and sensitivity of antisense is also harnessed by those of skill in the art for
therapeutic uses. Antisense oligonucleotides have been employed as therapeutic moieties in the

treatment of disease states in animals and man. Antisense oligonucleotides have been safely and
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effectively administered to humans and numerous clinical trials are presently underway. It is thus
established that oligonucleotides can be useful therapeutic modalities that can be configured to be
useful in treatment regimes for treatment of cells, tissues and animals, especially humans.

[0093] In embodiments of the present invention oligomeric antisense compounds, particularly
oligonucleotides, bind to target nucleic acid molecules and modulate the expression and/or function
of molecules encoded by a target gene. The functions of DNA to be interfered comprise, for
example, replication and transcription. The functions of RNA to be interfered comprise all vital
functions such as, for example, translocation of the RNA to the site of protein translation, translation
of protein from the RNA, splicing of the RNA to yield one or more mRNA species, and catalytic
activity which may be engaged in or facilitated by the RNA. The functions may be up-regulated or
inhibited depending on the functions desired.

[0094] The antisense compounds, include, antisense oligomeric compounds, antisense
oligonucleotides, external guide sequence (EGS) oligonucleotides, alternate splicers, primers,
probes, and other oligomeric compounds that hybridize to at least a portion of the target nucleic acid.
As such, these compounds may be introduced in the form of single-stranded, double-stranded,
partially single-stranded, or circular oligomeric compounds.

[0095] Targeting an antisense compound to a particular nucleic acid molecule, in the context of this
invention, can be a multistep process. The process usually begins with the identification of a target
nucleic acid whose function is to be modulated. This target nucleic acid may be, for example, a
cellular gene (or mRNA transcribed from the gene) whose expression is associated with a particular
disorder or disease state, or a nucleic acid molecule from an infectious agent. In the present
invention, the target nucleic acid encodes Brain derived neurotrophic factor (BDNF).

[0096] The targeting process usually also includes determination of at least one target region,
segment, or site within the target nucleic acid for the antisense interaction to occur such that the
desired effect, e¢.g., modulation of expression, will result. Within the context of the present invention,
the term "region" is defined as a portion of the target nucleic acid having at least one identifiable
structure, function, or characteristic. Within regions of target nucleic acids are segments. "Segments"
are defined as smaller or sub-portions of regions within a target nucleic acid. "Sites," as used in the
present invention, are defined as positions within a target nucleic acid.

[0097] In an embodiment, the antisense oligonucleotides bind to the natural antisense sequences of
Brain derived neurotrophic factor (BDNF) and modulate the expression and/or function of BDNF
(SEQ ID NO: 1 and 2). Examples of antisense sequences include SEQ ID NOS: 3 to 55.

[0098] In an embodiment, the antisense oligonucleotides bind to one or more segments of Brain

derived neurotrophic factor (BDNF) polynucleotides and modulate the expression and/or function of
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BDNF. The segments comprise at least five consecutive nucleotides of the BDNF sense or antisense
polynucleotides.

[0099] In an embodiment, the antisense oligonucleotides are specific for natural antisense sequences
of BDNF wherein binding of the oligonucleotides to the natural antisense sequences of BDNF
modulate expression and/or function of BDNF.

[00100] In an embodiment, oligonucleotide compounds comprise sequences set forth as SEQ
ID NOS: 12 to 49, antisense sequences which are identified and expanded, using for example, PCR,
hybridization etc These oligonucleotides can comprise one or more modified nucleotides, shorter or
longer fragments, modified bonds and the like. Examples of modified bonds or internucleotide
linkages comprise phosphorothioate, phosphorodithioate or the like. In an embodiment, the
nucleotides comprise a phosphorus derivative. The phosphorus derivative (or modified phosphate
group) which may be attached to the sugar or sugar analog moiety in the modified oligonucleotides
of the present invention may be a monophosphate, diphosphate, triphosphate, alkylphosphate,
alkanephosphate, phosphorothioate and the like. The preparation of the above-noted phosphate
analogs, and their incorporation into nucleotides, modified nucleotides and oligonucleotides, per se,
18 also known and need not be described here.

[00101] Since, as is known in the art, the translation initiation codon is typically 5'-AUG (in
transcribed mRNA molecules; 5'-ATG in the corresponding DNA molecule), the translation
initiation codon is also referred to as the "AUG codon," the "start codon" or the "AUG start codon".
A minority of genes has a translation initiation codon having the RNA sequence 5'-GUG, 5'-UUG or
5'-CUG; and 5'-AUA, 5'-ACG and 5'-CUG have been shown to function in vivo. Thus, the terms
"translation initiation codon" and "start codon" can encompass many codon sequences, even though
the initiator amino acid in each instance is typically methionine (in eukaryotes) or formyl methionine
(in prokaryotes). Eukaryotic and prokaryotic genes may have two or more alternative start codons,
any one of which may be preferentially utilized for translation initiation in a particular cell type or
tissue, or under a particular set of conditions. In the context of the invention, "start codon" and
"translation initiation codon" refer to the codon or codons that are used in vivo to initiate translation
of an mRNA transcribed from a gene encoding Brain derived neurotrophic factor (BDNF),
regardless of the sequence(s) of such codons. A translation termination codon (or "stop codon") of a
gene may have one of three sequences, i.¢., 5'-UAA, 5'-UAG and 5-UGA (the corresponding DNA
sequences are 5'-TAA, 5'- TAG and 5'-TGA, respectively).

[00102] The terms "start codon region" and "translation initiation codon region" refer to a
portion of such an mRNA or gene that encompasses from about 25 to about 50 contiguous
nucleotides in either direction (i.e., 5' or 3') from a translation initiation codon. Similarly, the terms

"stop codon region" and "translation termination codon region" refer to a portion of such an mRNA
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or gene that encompasses from about 25 to about 50 contiguous nucleotides in either direction (i.c.,
5'or 3') from a translation termination codon. Consequently, the "start codon region" (or "translation
initiation codon region") and the "stop codon region” (or "translation termination codon region") are
all regions that may be targeted effectively with the antisense compounds of the present invention.
[00103] The open reading frame (ORF) or "coding region," which is known in the art to refer
to the region between the translation initiation codon and the translation termination codon, is also a
region which may be targeted effectively. Within the context of the present invention, a targeted
region is the intragenic region encompassing the translation initiation or termination codon of the
open reading frame (ORF) of a gene.
[00104] Another target region includes the 5' untranslated region (5'UTR), known in the art to
refer to the portion of an mRNA in the 5' direction from the translation initiation codon, and thus
including nucleotides between the 5' cap site and the translation initiation codon of an mRNA (or
corresponding nucleotides on the gene). Still another target region includes the 3' untranslated region
(3'UTR), known in the art to refer to the portion of an mRNA in the 3' direction from the translation
termination codon, and thus including nucleotides between the translation termination codon and 3’
end of an mRNA (or corresponding nucleotides on the gene). The 5' cap site of an mRNA comprises
an N7-methylated guanosine residue joined to the 5'-most residue of the mRNA via a 5'-5'
triphosphate linkage. The 5' cap region of an mRNA is considered to include the 5' cap structure
itself as well as the first 50 nucleotides adjacent to the cap site. Another target region for this
invention is the 5' cap region.
[00105] Although some ecukaryotic mRNA transcripts are directly translated, many contain
one or more regions, known as "introns," which are excised from a transcript before it is translated.
The remaining (and therefore translated) regions are known as "exons" and are spliced together to
form a continuous mRNA sequence. In one embodiment, targeting splice sites, i.c., intron-exon
junctions or exon-intron junctions, is particularly useful in situations where aberrant splicing is
implicated in disease, or where an overproduction of a particular splice product is implicated in
disease. An aberrant fusion junction due to rearrangement or deletion is another embodiment of a
target site. mRNA transcripts produced via the process of splicing of two (or more) mRNAs from
different gene sources are known as "fusion transcripts”. Introns can be effectively targeted using
antisense compounds targeted to, for example, DNA or pre-mRNA.
[00106] In an embodiment, the antisense oligonucleotides bind to coding and/or non-coding
regions of a target polynucleotide and modulate the expression and/or function of the target
molecule.
[00107] In an embodiment, the antisense oligonucleotides bind to natural antisense

polynucleotides and modulate the expression and/or function of the target molecule.
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[00108] In an embodiment, the antisense oligonucleotides bind to sense polynucleotides and
modulate the expression and/or function of the target molecule.

[00109] Alternative RNA transcripts can be produced from the same genomic region of
DNA. These alternative transcripts are generally known as "variants". More specifically, "pre-
mRNA variants" are transcripts produced from the same genomic DNA that differ from other
transcripts produced from the same genomic DNA in either their start or stop position and contain
both intronic and exonic sequence.

[00110] Upon excision of one or more exon or intron regions, or portions thereof during
splicing, pre-mRNA variants produce smaller "mRNA variants". Consequently, mRNA variants are
processed pre-mRNA variants and each unique pre-mRNA variant must always produce a unique
mRNA variant as a result of splicing. These mRNA variants are also known as "alternative splice
variants”. If no splicing of the pre-mRNA variant occurs then the pre-mRNA variant is identical to
the mRNA variant.

[00111] Variants can be produced through the use of alternative signals to start or stop
transcription. Pre-mRNAs and mRNAs can possess more than one start codon or stop codon.
Variants that originate from a pre-mRNA or mRNA that use alternative start codons are known as
"alternative start variants" of that pre-mRNA or mRNA. Those transcripts that use an alternative
stop codon are known as "alternative stop variants" of that pre-mRNA or mRNA. One specific type
of alternative stop variant is the "polyA variant” in which the multiple transcripts produced result
from the alternative selection of one of the "polyA stop signals” by the transcription machinery,
thereby producing transcripts that terminate at unique polyA sites. Within the context of the
invention, the types of variants described herein are also embodiments of target nucleic acids.
[00112] The locations on the target nucleic acid to which the antisense compounds hybridize
are defined as at least a 5-nucleotide long portion of a target region to which an active antisense
compound is targeted.

[00113] While the specific sequences of certain exemplary target segments are set forth
herein, one of skill in the art will recognize that these serve to illustrate and describe particular
embodiments within the scope of the present invention. Additional target segments are readily
identifiable by one having ordinary skill in the art in view of this disclosure.

[00114] Target segments 5-100 nucleotides in length comprising a stretch of at least five (5)
consecutive nucleotides selected from within the illustrative preferred target segments are considered
to be suitable for targeting as well.

[00115] Target segments can include DNA or RNA sequences that comprise at least the 5
consecutive nucleotides from the 5'-terminus of one of the illustrative preferred target segments (the

remaining nucleotides being a consecutive stretch of the same DNA or RNA beginning immediately
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upstream of the 5'-terminus of the target segment and continuing until the DNA or RNA contains
about 5 to about 100 nucleotides). Similarly preferred target segments are represented by DNA or
RNA sequences that comprise at least the 5 consecutive nucleotides from the 3'-terminus of one of
the illustrative preferred target segments (the remaining nucleotides being a consecutive stretch of
the same DNA or RNA beginning immediately downstream of the 3'-terminus of the target segment
and continuing until the DNA or RNA contains about 5 to about 100 nucleotides). One having skill
in the art armed with the target segments illustrated herein will be able, without undue
experimentation, to identify further preferred target segments.

[00116] Once one or more target regions, segments or sites have been identified, antisense
compounds are chosen which are sufficiently complementary to the target, i.c., hybridize sufficiently
well and with sufficient specificity, to give the desired effect.

[00117] In embodiments of the invention the oligonucleotides bind to an antisense strand of a
particular target. The oligonucleotides are at least 5 nucleotides in length and can be synthesized so
cach oligonucleotide targets overlapping sequences such that oligonucleotides are synthesized to
cover the entire length of the target polynucleotide. The targets also include coding as well as non
coding regions.

[00118] In one embodiment, it is preferred to target specific nucleic acids by antisense
oligonucleotides. Targeting an antisense compound to a particular nucleic acid is a multistep
process. The process usually begins with the identification of a nucleic acid sequence whose
function is to be modulated. This may be, for example, a cellular gene (or mRNA transcribed from
the gene) whose expression is associated with a particular disorder or disease state, or a non coding
polynucleotide such as for example, non coding RNA (ncRNA).

[00119] RNAs can be classified into (1) messenger RNAs (mRNAs), which are translated into
proteins, and (2) non-protein-coding RNAs (ncRNAs). ncRNAs comprise microRNAs, antisense
transcripts and other Transcriptional Units (TU) containing a high density of stop codons and lacking
any extensive "Open Reading Frame". Many ncRNAs appear to start from initiation sites in 3'
untranslated regions (3'UTRs) of protein-coding loci. ncRNAs are often rare and at least half of the
ncRNAs that have been sequenced by the FANTOM consortium seem not to be polyadenylated.
Most researchers have for obvious reasons focused on polyadenylated mRNAs that are processed
and exported to the cytoplasm. Recently, it was shown that the set of non-polyadenylated nuclear
RNAs may be very large, and that many such transcripts arise from so-called intergenic regions. The
mechanism by which ncRNAs may regulate gene expression is by base pairing with target
transcripts. The RNAs that function by base pairing can be grouped into (1) cis encoded RNAs that
are encoded at the same genetic location, but on the opposite strand to the RNAs they act upon and

therefore display perfect complementarity to their target, and (2) trans-encoded RNAs that are
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encoded at a chromosomal location distinct from the RNAs they act upon and generally do not
exhibit perfect base-pairing potential with their targets.

[00120] Without wishing to be bound by theory, perturbation of an antisense polynucleotide by the
antisense oligonucleotides described herein can alter the expression of the corresponding sense
messenger RNAs. However, this regulation can either be discordant (antisense knockdown results in
messenger RNA elevation) or concordant (antisense knockdown results in concomitant messenger
RNA reduction). In these cases, antisense oligonucleotides can be targeted to overlapping or non-
overlapping parts of the antisense transcript resulting in its knockdown or sequestration. Coding as
well as non-coding antisense can be targeted in an identical manner and that either category is
capable of regulating the corresponding sense transcripts — either in a concordant or disconcordant
manner. The strategies that are employed in identifying new oligonucleotides for use against a target
can be based on the knockdown of antisense RNA transcripts by antisense oligonucleotides or any
other means of modulating the desired target.

[00121] Strategy I: In the case of discordant regulation, knocking down the antisense transcript
elevates the expression of the conventional (sense) gene. Should that latter gene encode for a known
or putative drug target, then knockdown of its antisense counterpart could conceivably mimic the
action of a receptor agonist or an enzyme stimulant.

[00122] Strategy 2: In the case of concordant regulation, one could concomitantly knock down both
antisense and sense transcripts and thereby achieve synergistic reduction of the conventional (sense)
gene expression. If, for example, an antisense oligonucleotide is used to achieve knockdown, then
this strategy can be used to apply one antisense oligonucleotide targeted to the sense transcript and
another antisense oligonucleotide to the corresponding antisense transcript, or a single energetically
symmetric antisense oligonucleotide that simultancously targets overlapping sense and antisense
transcripts.

[00123] According to the present invention, antisense compounds include antisense
oligonucleotides, ribozymes, external guide sequence (EGS) oligonucleotides, siRNA compounds,
single- or double-stranded RNA interference (RNAi1) compounds such as siRNA compounds, and
other oligomeric compounds which hybridize to at least a portion of the target nucleic acid and
modulate its function. As such, they may be DNA, RNA, DNA-like, RNA-like, or mixtures thereof,
or may be mimetics of one or more of these. These compounds may be single-stranded,
doublestranded, circular or hairpin oligomeric compounds and may contain structural elements such
as internal or terminal bulges, mismatches or loops. Antisense compounds are routinely prepared
linearly but can be joined or otherwise prepared to be circular and/or 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 to allow
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for hybridization and formation of a fully or partially double-stranded compound. The two strands

can be linked internally leaving free 3' or 5' termini or can be linked to form a continuous hairpin
structure or loop. The hairpin structure may contain an overhang on either the 5' or 3' terminus
producing an extension of single stranded character. The double stranded compounds optionally can
include overhangs on the ends. Further modifications can include conjugate groups attached to one
of the termini, selected nucleotide positions, sugar positions or to one of the internucleoside linkages.
Alternatively, the two strands can be linked via a non-nucleic acid moiety or linker group. When
formed from only one strand, dsSRNA can take the form of a self-complementary hairpin-type
molecule that doubles back on itself to 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 hairpins in transgenic cell lines, however, in some embodiments, the gene expression or
function is up regulated. When formed from two strands, or a single strand that takes the form of a
self-complementary hairpin-type 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.

[00124] Once introduced to a system, the compounds of the invention may elicit the action of one or
more enzymes or structural proteins to effect cleavage or other modification of the target nucleic
acid or may work via occupancy-based mechanisms. In general, nucleic acids (including
oligonucleotides) may be described as "DNA-like" (i.e., generally having one or more 2'-deoxy
sugars and, generally, T rather than U bases) or "RNA-like" (i.e., generally having one or more 2'-
hydroxyl or 2'-modified sugars and, generally U rather than T bases). Nucleic acid helices can adopt
more than one type of structure, most commonly the A- and B-forms. It is believed that, in general,
oligonucleotides which have B-form-like structure are "DNA-like" and those which have A-formlike
structure are "RNA-like." In some (chimeric) embodiments, an antisense compound may contain
both A- and B-form regions.

[00125] In an embodiment, the desired oligonucleotides or antisense compounds, comprise at least
one of' antisense RNA, antisense DNA, chimeric antisense oligonucleotides, antisense
oligonucleotides comprising modified linkages, interference RNA (RNAi), short interfering RNA
(siRNA); a micro, interfering RNA (miRNA); a small, temporal RNA (stRNA); or a short, hairpin
RNA (shRNA); small RNA-induced gene activation (RNAa); small activating RNAs (saRNAs), or
combinations thereof.

[00126] dSRNA can also activate gene expression, a mechanism that has been termed "small RNA-
induced gene activation" or RNAa. dsRNAs targeting gene promoters induce potent transcriptional

activation of associated genes. RNAa was demonstrated in human cells using synthetic dsSRNAs,
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termed "small activating RNAs" (saRNAs). It is currently not known whether RNAa is conserved in
other organisms.

[00127] Small double-stranded RNA (dsRNA), such as small interfering RNA (siRNA) and
microRNA (miRNA), have been found to be the trigger of an evolutionary conserved mechanism
known as RNA interference (RNAi). RNAi invariably leads to gene silencing via remodeling
chromatin to thereby suppress transcription, degrading complementary mRNA, or blocking protein
translation. However, in instances described in detail in the examples section which follows,
oligonucleotides are shown to increase the expression and/or function of the Brain derived
neurotrophic factor (BDNF) polynucleotides and encoded products thereof. dSRNAs may also act as
small activating RNAs (saRNA). Without wishing to be bound by theory, by targeting sequences in
gene promoters, saRNAs would induce target gene expression in a phenomenon referred to as
dsRNA-induced transcriptional activation (RNAa).

[00128] In a further embodiment, the "preferred target segments” identified herein may be employed
in a screen for additional compounds that modulate the expression of Brain derived neurotrophic
factor (BDNF) polynucleotides. "Modulators" are those compounds that decrease or increase the
expression of a nucleic acid molecule encoding BDNF and which comprise at least a 5-nucleotide
portion that is complementary to a preferred target segment. The screening method comprises the
steps of contacting a preferred target segment of a nucleic acid molecule encoding sense or natural
antisense polynucleotides of BDNF with one or more candidate modulators, and selecting for one or
more candidate modulators which decrease or increase the expression of a nucleic acid molecule
encoding BDNF polynucleotides, ¢.g. SEQ ID NOS: 12 to 49. Once it is shown that the candidate
modulator or modulators are capable of modulating (e.g. either decreasing or increasing) the
expression of a nucleic acid molecule encoding BDNF polynucleotides, the modulator may then be
employed in further investigative studies of the function of BDNF polynucleotides, or for use as a
research, diagnostic, or therapeutic agent in accordance with the present invention.

[00129] Targeting the natural antisense sequence preferably modulates the function of the target
gene. For example, the BDNF gene (e.g. accession number NM 170735 and NM_007540). In an
embodiment, the target is an antisense polynucleotide of the BDNF gene. In an embodiment, an
antisense oligonucleotide targets sense and/or natural antisense sequences of BDNF polynucleotides
(e.g. accession number NM_ 170735 and NM_007540), variants, alleles, isoforms, homologs,
mutants, derivatives, fragments and complementary sequences thereto. Preferably the
oligonucleotide is an antisense molecule and the targets include coding and noncoding regions of

antisense and/or sense BDNF polynucleotides.
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[00130] The preferred target segments of the present invention may be also be combined with their
respective complementary antisense compounds of the present invention to form stabilized double-
stranded (duplexed) oligonucleotides.

[00131] Such double stranded oligonucleotide moicties have been shown in the art to modulate
target expression and regulate translation as well as RNA processing via an antisense mechanism.
Moreover, the double-stranded moieties may be subject to chemical modifications. For example,
such double-stranded moieties have been shown to inhibit the target by the classical hybridization of
antisense strand of the duplex to the target, thereby triggering enzymatic degradation of the target.
[00132] In an embodiment, an antisense oligonucleotide targets Brain derived neurotrophic factor
(BDNF) polynucleotides (e.g. accession number NM 170735 and NM_007540), variants, alleles,
homologs, mutants, derivatives, fragments and complementary sequences thereto. Preferably the
oligonucleotide is an antisense molecule.

[00133] In accordance with embodiments of the invention, the target nucleic acid molecule is not
limited to BDNF alone but extends to any polynucleotide variant thereof and any polynucleotide that
produces, affects, impacts or results in or relates to a BDNF expression product and/or any isoforms
thereof.

[00134] In an embodiment, an oligonucleotide targets a natural antisense sequence of BDNF
polynucleotides, for example, polynucleotides set forth as SEQ ID NOS: 3 to 11, and any variants,
alleles, homologs, mutants, derivatives, fragments and complementary sequences thereto. Examples
of antisense oligonucleotides are set forth as SEQ ID NOS: 12 to 49.

[00135] In one embodiment, the oligonucleotides are complementary to or bind to nucleic acid
sequences of BDNF antisense, including without limitation noncoding sense and/or antisense
sequences associated with BDNF polynucleotides and modulate expression and/or function of
BDNF molecules.

[00136] In an embodiment, the oligonucleotides are complementary to or bind to nucleic acid
sequences of BDNF natural antisense, set forth as SEQ ID NOS: 3 to 11, and modulate expression
and/or function of BDNF molecules.

[00137] In an embodiment, oligonucleotides comprise sequences of at least 5 consecutive
nucleotides of SEQ ID NOS: 12 to 49 and modulate expression and/or function of BDNF molecules.
[00138] The polynucleotide targets comprise BDNF, including family members thereof, variants of
BDNF; mutants of BDNF, including SNPs; noncoding sequences of BDNF; alleles of BDNF;
species variants, fragments and the like. Preferably the oligonucleotide is an antisense molecule.
[00139] In an embodiment, the oligonucleotide targeting BDNF polynucleotides, comprise:
antisense RNA, interference RNA (RNAI1), short interfering RNA (siRNA); micro interfering RNA
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(miRNA); a small, temporal RNA (stRNA); or a short, hairpin RNA (shRNA); small RNA-induced
gene activation (RNAa); or, small activating RNA (saRNA).
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[00140] In an embodiment, targeting of Brain derived neurotrophic factor (BDNF) polynucleotides,

¢.g. SEQ ID NOS: 3 to 55 modulate the expression or function of these targets. In one embodiment,

expression or function is up-regulated as compared to a control. In an embodiment, expression or

function is down-regulated as compared to a control.

[00141] In an embodiment, antisense compounds comprise sequences set forth as SEQ ID NOS: 12

to 49. These oligonucleotides can comprise one or more modified nucleotides, shorter or longer

fragments, modified bonds and the like.

[00142] In an embodiment, SEQ ID NOS: 12 to 49 comprise one or more LNA nucleotides. Table 1

shows exemplary antisense oligonucleotides useful in the methods of the invention.

Table 1:
Sequence Antisense
ID Sequence Name Sequence

SEQ ID CUR-20406 ArArCrArArArCrArArCrUrGrGrUrGrArGrCrCr

NO:12 (Antisense) UrGrG

SEQ ID CUR-2047 rUrGrArGrCrCrUrArArGrArUrArCrArUrUrGrC

NO:13 Antisense) rUrCrU

SEQ ID CUR-2048 rGrUrGrCrUrGrUrUrGrUrArArGrArUrUrArGrC

NO:14 (Antisense) rCrArC

SEQ ID CUR-2049 rArArUrGrArCrArUrGrUrUrUrGrUrArGrGrGrA

NO:15 (Antisense) rGrCrC

SEQ ID CUR=2050 +C*mC*mMA*+G*mG*mMU* +G*mU*mG*mC*+G*mG*mA

NO:16 *+C

SEQ ID CUR-2051 +C*mC*mA*+U*mG*mG*+G*mA*mC*mU* +C*mU*mG

NO:17 *+G

SEQ ID CUR=2052 +A*MG*MA*+G*mC*mG* +U*mG*mMA*MA* +U*mG*mG

NO:18 *+G

SEQ ID CUR-2053 +C*mC*MC*+A*MA*mMG*+G*mC*mMA*mG*+G*mU*mU

NO:19 *+C

SEQ ID CUR=2054 +A*MA*MG*+A*MUmMG*+C**mUmU*mG*+A*mC*mA

NO:20 *+U

SEQ ID CUR-2055 +C*MA*MU*+U*mG*mG*+C*mU*mG*mA*+C*mA*mC

NO:21 *+U

SEQ ID CUR-2056 +U*mU*mMC*+G*mMA*mMA*+C*mA*mC*mG*+U*mG*mA

NO:22 *+U

SEQ ID CUR=2057 +A*MG*MA*+A*MG*MA*+G*mC*mU*mG*+U*mU*mG

NO:23 *+G

SEQ 1D +A*MU*mG* +A*mG*mG* +A*mC*mC*mA* +G*mA*mA
CUR-2058 *4+A

NO:24
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SEQ ID CUR-2059 +G*mMU*mMU*+C*mG*mG* +C*mC*mC*mA* +A*mU*mG
NO:25 *+A

SEQ ID CUR=2060 +A*MG*MA*+A*MA*MA* +C *mA*MA*MU* +A*mA*mG
NO:26 *+G

SEQ ID CUR-2061 +A*MC*mMG*+C*mMA*MG*+A*mMC**mU*mU*+G*mU*mA
NO:27 *+C

SEQ ID CUR-2062 +A*mC*mG*+U*mC*mC*+A*mG*mG*mG*+U*mG*mA
NO:28 *4+U

SEQ ID CUR=2063 +G*mC*mU*+C*mA*MG* +U*mA*mG*mU* +C*mA*mA
NO:29 *+G

SEQ ID CUR-2064 +U*mG*mC*+C*mU*mU*+U*mG*mG*mA*+G*mC*mC
NO:30 *4+U

SEQ ID CUR-2065 +C*mC*mU*+C*mU*mU* +C*mU*mC*mU* +U*mU*mC
NO:31 *4+U

SEQ ID

NO: 32 CUR-2066 +C*+C* *+CH GG T *A*TH*C*Cr¥A*A*A*+G*+G*+C

SEQ ID

NO: 33 CUR-2067 +G* ¥+ T +A*THTHAXGY¥CHG*A*G*T*G*+G*+G*+T

SEQ ID

NO: 34 CUR-2068 +G*+T* +CHTH A*T*GX¥AXG*G*G*T*T*+C*+G*+G

SEQ ID

NO: 35 CUR-2069 +CH*+C*+TH*CHCHTHCHT*A*C*T*C*T*+T*+T*+C

SEQ ID

NO: 36 CUR-2070 +G*+G*+CH*AXG*G*T*T*C*G*A*G*A*+G*+G*+T

SEQ ID

NO: 37 CUR-2071 +T*+T*+C*C*T*T*C*C*C*A*C*A*G*+T*+T*+C

SEQ ID

NO: 38 CUR-2072 FCH +G* +G*THTHG*CH¥AXT*G*¥A*A*G*+G*+C*+G

SEQ ID

NO: 39 CUR-2073 +T*+G*+G* *CrTHG* G CHG*AXTH*T*C*+A*+T*+A

SEQ ID

NO: 40 CUR-2074 +CH*+AX+A*CHA*T*A*T*C*A*G*G*A*+G*+C*+C

SEQ ID

NO: 41 CUR-2075 +T*+G*+T*AXTH*T*C*C*C*A*G* *A*A*+C*+T*+T

SEQ ID CUR-2076 rUrArUrGrGrUrUrArUrUrUrCrArUrArCrUrUrC
NO:42 (Antisense) rGrGrUrUrGrCrArUrG

SEQ ID CUR-2077 rArGrArArGrUrArArArCrGrUrCrCrArCrGrGrA
NO:43 (Antisense) rCrArArGrGrCrArArC

SEQ ID CUR-2078 rArUrUrUrCrUrArCrGrArGrArCrCrArArGrUrG
NO:44 (Antisense) rUrArArUrCrCrCrArU

SEQ ID CUR-2079 rUrArArGrGrArCrGrCrGrGrArCrUrUrGrUrArC
NO:45 (Antisense) rArCrUrUrCrCrGrGrG

SEQ ID CUR-2080 rArGrArArArGrArArArGrUrUrCrUrArArCrCrU
NO:46 (Antisense) rGrUrUrCrUrGrUrGrU
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SEQ ID
Né%47 CUR-2081 +GH*+AXHTHTXTXCXAXGYAXG*CHCHG*+C*+AX+G
SEQ ID
NG: 48 CUR-2082 +GH*+AXFCHAXCHAXTCHCHXAXTHCHCH+CH+AX+G
SEQ ID
NO:49 CUR-2083 +CH+CHHTHCAGRTXCYAXTHGHTHCHTH+GH+T*+G
SEQ 1D
CUR-0071
NO:50 CH+TH+T*G*AXAXTHTHGHTHT*T*+G*+T*+A
SEQ ID
0 CUR-0072
NO:51 A*4G*+T*T*GXCXAXAXG*A*G*T*+T*+G*+G
SEQ 1D
CUR-0073
NO:52 A*4T*+CHTHGXTXTXCXT*GXCHT*+G*+T*+C
SEQ 1D
CUR-0074
NO:53 CH+AX+THAXTHT*CHTATAGXGHXA*+C*+G*+A
SEQ ID
5 CUR-0075
NO: 54 T*+G*+T*G*CHTHG*T*T*G*T*AX+A* +G*+A
SEQ 1D
CUR-0076
NO:55 TX+G*+AXC*A*GH*AXGXGXAXGXT*+AX+T*+T

[00143] The modulation of a desired target nucleic acid can be carried out in several ways known in
the art. For example, antisense oligonucleotides, siRNA etc. Enzymatic nucleic acid molecules (e.g.,
ribozymes) are nucleic acid molecules capable of catalyzing one or more of a variety of reactions,
including the ability to repeatedly cleave other separate nucleic acid molecules in a nucleotide base
sequence-specific manner. Such enzymatic nucleic acid molecules can be used, for example, to
target virtually any RNA transcript.

[00144] Because of their sequence-specificity, trans-cleaving enzymatic nucleic acid molecules
show promise as therapeutic agents for human disease. Enzymatic nucleic acid molecules can be
designed to cleave specific RNA targets within the background of cellular RNA. Such a cleavage
event renders the mRNA non-functional and abrogates protein expression from that RNA. In this
manner, synthesis of a protein associated with a disease state can be selectively inhibited.

[00145] In general, enzymatic nucleic acids with RNA cleaving activity act by first binding to a
target RNA. Such binding occurs through the target binding portion of an enzymatic nucleic acid
which is held in close proximity to an enzymatic portion of the molecule that acts to cleave the target
RNA. Thus, the enzymatic nucleic acid first recognizes and then binds a target RNA through
complementary base pairing, and once bound to the correct site, acts enzymatically to cut the target
RNA. Strategic cleavage of such a target RNA will destroy its ability to direct synthesis of an
encoded protein. After an enzymatic nucleic acid has bound and cleaved its RNA target, it is

released from that RNA to search for another target and can repeatedly bind and cleave new targets.
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[00146] Several approaches such as in vitro selection (evolution) strategies (Orgel, (1979) Proc. R.
Soc. London, B 205, 435) have been used to evolve new nucleic acid catalysts capable of catalyzing
a variety of reactions, such as cleavage and ligation of phosphodiester linkages and amide linkages.
[00147] The development of ribozymes that are optimal for catalytic activity would contribute
significantly to any strategy that employs RNA-cleaving ribozymes for the purpose of regulating
gene expression. The hammerhead ribozyme, for example, functions with a catalytic rate (kcat) of
about 1 min-1 in the presence of saturating (10 mM) concentrations of Mg2+ cofactor. An artificial
"RNA ligase" ribozyme has been shown to catalyze the corresponding self-modification reaction
with a rate of about 100 min-1. In addition, it is known that certain modified hammerhead ribozymes
that have substrate binding arms made of DNA catalyze RNA cleavage with multiple turn-over rates
that approach 100 min-1. Finally, replacement of a specific residue within the catalytic core of the
hammerhead with certain nucleotide analogues gives modified ribozymes that show as much as a
10-fold improvement in catalytic rate. These findings demonstrate that ribozymes can promote
chemical transformations with catalytic rates that are significantly greater than those displayed in
vitro by most natural self-cleaving ribozymes. It is then possible that the structures of certain
selfcleaving ribozymes may be optimized to give maximal catalytic activity, or that entirely new
RNA motifs can be made that display significantly faster rates for RNA phosphodiester cleavage.
[00148] Intermolecular cleavage of an RNA substrate by an RNA catalyst that fits the
"hammerhead" model was first shown in 1987 (Uhlenbeck, O. C. (1987) Nature, 328: 596-600). The
RNA catalyst was recovered and reacted with multiple RNA molecules, demonstrating that it was
truly catalytic.

[00149] Catalytic RNAs designed based on the "hammerhead" motif have been used to cleave
specific target sequences by making appropriate base changes in the catalytic RNA to maintain
necessary base pairing with the target sequences. This has allowed use of the catalytic RNA to
cleave specific target sequences and indicates that catalytic RNAs designed according to the
"hammerhead" model may possibly cleave specific substrate RNAs in vivo.

[00150] RNA interference (RNAi) has become a powerful tool for modulating gene expression in
mammals and mammalian cells. This approach requires the delivery of small interfering RNA
(siRNA) 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 siRNAs. This system enables efficient
transport of the pre-siRNAs to the cytoplasm where they are active and permit the use of regulated
and tissue specific promoters for gene expression.

[00151] In an embodiment, an oligonucleotide or antisense compound comprises an oligomer or
polymer of ribonucleic acid (RNA) and/or deoxyribonucleic acid (DNA), or a mimetic, chimera,

analog or homolog thereof. This term includes oligonucleotides composed of naturally occurring
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nucleotides, sugars and covalent internucleoside (backbone) linkages as well as oligonucleotides
having non-naturally occurring portions which function similarly. Such modified or substituted
oligonucleotides are often desired over native forms because of desirable properties such as, for
example, enhanced cellular uptake, enhanced affinity for a target nucleic acid and increased stability
in the presence of nucleases.

[00152] According to the present invention, the oligonucleotides or "antisense compounds" include
antisense oligonucleotides (e.g. RNA, DNA, mimetic, chimera, analog or homolog thereof),
ribozymes, external guide sequence (EGS) oligonucleotides, siRNA compounds, single- or double-
stranded RNA interference (RNAi) compounds such as siRNA compounds, saRNA, aRNA, and
other oligomeric compounds which hybridize to at least a portion of the target nucleic acid and
modulate its function. As such, they may be DNA, RNA, DNA-like, RNA-like, or mixtures thereof,
or may be mimetics of one or more of these. These compounds may be single-stranded, double-
stranded, circular or hairpin oligomeric compounds and may contain structural elements such as
internal or terminal bulges, mismatches or loops. Antisense compounds are routinely prepared
linearly but can be joined or otherwise prepared to be circular and/or 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 to allow
for hybridization and formation of a fully or partially double-stranded compound. The two strands
can be linked internally leaving free 3' or 5' termini or can be linked to form a continuous hairpin
structure or loop. The hairpin structure may contain an overhang on either the 5' or 3' terminus
producing an extension of single stranded character. The double stranded compounds optionally can
include overhangs on the ends. Further modifications can include conjugate groups attached to one
of the termini, selected nucleotide positions, sugar positions or to one of the internucleoside linkages.
Alternatively, the two strands can be linked via a non-nucleic acid moiety or linker group. When
formed from only one strand, dsSRNA can take the form of a self-complementary hairpin-type
molecule that doubles back on itself to 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 hairpins in transgenic cell lines. When formed from two strands, or a single strand that takes
the form of a self-complementary hairpin-type 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.

[00153] Once introduced to a system, the compounds of the invention may elicit the action of one or
more enzymes or structural proteins to effect cleavage or other modification of the target nucleic
acid or may work via occupancy-based mechanisms. In general, nucleic acids (including

oligonucleotides) may be described as "DNA-like" (i.e., generally having one or more 2'-deoxy
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sugars and, generally, T rather than U bases) or "RNA-like" (i.e., generally having one or more 2'-
hydroxyl or 2'-modified sugars and, generally U rather than T bases). Nucleic acid helices can adopt
more than one type of structure, most commonly the A- and B-forms. It is believed that, in general,
oligonucleotides which have B-form-like structure are "DNA-like" and those which have A-formlike
structure are "RNA-like." In some (chimeric) embodiments, an antisense compound may contain
both A- and B-form regions.

[00154] The antisense compounds in accordance with this invention can comprise an antisense
portion from about 5 to about 80 nucleotides (i.e. from about 5 to about 80 linked nucleosides) in
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 invention comprises from 5 to about 80
nucleotides, and a double-stranded antisense compound of the invention (such as a dsRNA, for
example) comprises a sense and an antisense strand or portion of 5 to about 80 nucleotides in length.
One of ordinary skill in the art will appreciate that this comprehends antisense portions of 5, 6, 7,8,
9,10, 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, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62,
63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, or 80 nucleotides in length, or any
range therewithin.

[00155] In one embodiment, the antisense compounds of the invention have antisense portions of 10
to 50 nucleotides in length. One having ordinary skill in the art will appreciate that this embodies
oligonucleotides having antisense 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
50 nucleotides in length, or any range therewithin. In some embodiments, the oligonucleotides are
15 nucleotides in length.

[00156] In one embodiment, the antisense or oligonucleotide compounds of the invention have
antisense portions of 12 or 13 to 30 nucleotides in length. One having ordinary skill in the art will
appreciate that this embodies antisense compounds having antisense portions of 12, 13, 14, 15, 16,
17, 18,19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 or 30 nucleotides in length, or any range therewithin.
[00157] In an embodiment, the oligomeric compounds of the present invention also include variants
in which a different base is present at one or more of the nucleotide positions in the compound. For
example, if the first nucleotide is an adenosine, variants may be produced which contain thymidine,
guanosine or cytidine at this position. This may be done at any of the positions of the antisense or
dsRNA compounds. These compounds are then tested using the methods described herein to
determine their ability to inhibit expression of a target nucleic acid.

[00158] In some embodiments, homology, sequence identity or complementarity, between the

antisense compound and target is from about 40% to about 60%. In some embodiments, homology,
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sequence identity or complementarity, is from about 60% to about 70%. In some embodiments,
homology, sequence identity or complementarity, is from about 70% to about 80%. In some
embodiments, homology, sequence identity or complementarity, is from about 80% to about 90%. In
some embodiments, homology, sequence identity or complementarity, is about 90%, about 92%,
about 94%, about 95%, about 96%, about 97%, about 98%, about 99% or about 100%.

[00159] In an embodiment, the antisense oligonucleotides, such as for example, nucleic acid
molecules set forth in SEQ ID NOS: 12 to 49 comprise one or more substitutions or modifications.
In one embodiment, the nucleotides are substituted with locked nucleic acids (LNA).

[00160] In an embodiment, the oligonucleotides target one or more regions of the nucleic acid
molecules sense and/or antisense of coding and/or non-coding sequences associated with BDNF and
the sequences set forth as SEQ ID NOS: 1 to 11. The oligonucleotides are also targeted to
overlapping regions of SEQ ID NOS: 1to 11.

[00161] Certain preferred oligonucleotides of this invention are chimeric oligonucleotides.
"Chimeric oligonucleotides" or "chimeras," in the context of this invention, are oligonucleotides
which contain two or more chemically distinct regions, each made up of at least one nucleotide.
These oligonucleotides typically contain at least one region of modified nucleotides that confers one
or more beneficial properties (such as, for example, increased nuclease resistance, increased uptake
into cells, increased binding affinity for the target) and a region that is a substrate for enzymes
capable of cleaving RNA:DNA or RNA:RNA hybrids. By way of example, RNase H is a cellular
endonuclease which cleaves the RNA strand of an RNA:DNA duplex. Activation of RNase H,
therefore, results in cleavage of the RNA target, thereby greatly enhancing the efficiency of
antisense modulation of gene expression. Consequently, comparable results can often be obtained
with shorter oligonucleotides when chimeric oligonucleotides are used, compared to
phosphorothioate deoxyoligonucleotides hybridizing to the same target region. Cleavage of the RNA
target can be routinely detected by gel electrophoresis and, if necessary, associated nucleic acid
hybridization techniques known in the art. In one an embodiment, a chimeric oligonucleotide
comprises at least one region modified to increase target binding affinity, and, usually, a region that
acts as a substrate for RNAse H. Affinity of an oligonucleotide for its target (in this case, a nucleic
acid encoding ras) is routinely determined by measuring the Tm of an oligonucleotide/target pair,
which is the temperature at which the oligonucleotide and target dissociate; dissociation is detected
spectrophotometrically. The higher the Tm, the greater is the affinity of the oligonucleotide for the
target.

[00162] Chimeric antisense compounds of the invention may be formed as composite structures of
two or more oligonucleotides, modified oligonucleotides, oligonucleosides and/or oligonucleotides

mimetics as described above. Such; compounds have also been referred to in the art as hybrids or
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gapmers. Representative United States patents that teach the preparation of such hybrid structures
comprise, but are not limited to, US patent nos. 5,013,830; 5,149,797, 5, 220,007; 5,256,775;
5,366,878; 5,403,711; 5,491,133; 5,565,350; 5,623,065; 5,652,355; 5,652,356; and 5,700,922, each
of which is herein incorporated by reference.

[00163] In an embodiment, the region of the oligonucleotide which is modified comprises at least
one nucleotide modified at the 2' position of the sugar, most preferably a 2'-Oalkyl, 2'-O-alkyl-O-
alkyl or 2'-fluoro-modified nucleotide. In other an embodiment, RNA modifications include 2'-
fluoro, 2'-amino and 2' O-methyl modifications on the ribose of pyrimidines, abasic residues or an
inverted base at the 3' end of the RNA. Such modifications are routinely incorporated into
oligonucleotides and these oligonucleotides have been shown to have a higher Tm (i.c., higher target
binding affinity) than; 2'-deoxyoligonucleotides against a given target. The effect of such increased
affinity is to greatly enhance RNAIi oligonucleotide inhibition of gene expression. RNAse H is a
cellular endonuclease that cleaves the RNA strand of RNA:DNA duplexes; activation of this enzyme
therefore results in cleavage of the RNA target, and thus can greatly enhance the efficiency of RNAi
inhibition. Cleavage of the RNA target can be routinely demonstrated by gel electrophoresis. In an
embodiment, the chimeric oligonucleotide is also modified to enhance nuclease resistance. Cells
contain a variety of exo- and endo-nucleases which can degrade nucleic acids. A number of
nucleotide and nucleoside modifications have been shown to make the oligonucleotide into which
they are incorporated more resistant to nuclease digestion than the native oligodeoxynucleotide.
Nuclease resistance is routinely measured by incubating oligonucleotides with cellular extracts or
isolated nuclease solutions and measuring the extent of intact oligonucleotide remaining over time,
usually by gel electrophoresis. Oligonucleotides which have been modified to enhance their nuclease
resistance survive intact for a longer time than unmodified oligonucleotides. A variety of
oligonucleotide modifications have been demonstrated to enhance or confer nuclease resistance.
Oligonucleotides which contain at least one phosphorothioate modification are presently more
preferred. In some cases, oligonucleotide modifications which enhance target binding affinity are
also, independently, able to enhance nuclease resistance.

[00164] Specific examples of some preferred oligonucleotides envisioned for this invention include
those comprising modified backbones, for example, phosphorothioates, phosphotriesters, methyl
phosphonates, short chain alkyl or cycloalkyl intersugar linkages or short chain heteroatomic or
heterocyclic intersugar linkages. Most preferred are oligonucleotides with phosphorothioate
backbones and those with heteroatom backbones, particularly CH2 --NH--O--CH2, CH,--N(CH3)--
O--CH2 [known as a methylene(methylimino) or MMI backbone], CH2 --O--N (CH3)--CH2, CH2
—N (CH3)--N (CH3)--CH2 and O--N (CH3)--CH2 --CH2 backbones, wherein the native
phosphodiester backbone is represented as O--P--O--CH,). The amide backbones disclosed by De
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Mesmacker et al. (1995) Acc. Chem. Res. 28:366-374 are also preferred. Also preferred are

oligonucleotides having morpholino backbone structures (Summerton and Weller, U.S. Pat. No.
5,034,506). In other an embodiment, such as the peptide nucleic acid (PNA) backbone, the
phosphodiester backbone of the oligonucleotide is replaced with a polyamide backbone, the
nucleotides being bound directly or indirectly to the aza nitrogen atoms of the polyamide backbone.
Oligonucleotides may also comprise one or more substituted sugar moieties. Preferred
oligonucleotides comprise one of the following at the 2' position: OH, SH, SCH3, F, OCN, OCH3,
O(CH2)n CH3, O(CH2)n NH2 or O(CH2)n CH3 where n is from 1 to about 10; C1 to C10 lower
alkyl, alkoxyalkoxy, substituted lower alkyl, alkaryl or aralkyl; Cl; Br; CN; CF3 ; OCF3; O--, S--, or
N-alkyl; O--, S—-, or N-alkenyl; SOCH3; SO2 CH3; ONO2; NO2; N3; NH2; heterocycloalkyl;
heterocycloalkaryl; aminoalkylamino; polyalkylamino; substituted silyl; an RNA cleaving group; a
reporter group; an intercalator, a group for improving the pharmacokinetic properties of an
oligonucleotide; or a group for improving the pharmacodynamic properties of an oligonucleotide
and other substituents having similar properties. A preferred modification includes 2'-
methoxyethoxy [2'-O-CH2 CH2 OCH3, also known as 2'-O-(2-methoxyethyl)]. Other preferred
modifications include 2'-methoxy (2'-O--CH3), 2'- propoxy (2'-OCH2 CH2CH3) and 2'-fluoro (2'-
F). Similar modifications may also be made at other positions on the oligonucleotide, particularly the
3' position of the sugar on the 3' terminal nucleotide and the 5' position of 5' terminal nucleotide.
Oligonucleotides may also have sugar mimetics such as cyclobutyls in place of the pentofuranosyl
group.

[00165] Oligonucleotides may also include, additionally or alternatively, nucleobase (often referred
to in the art simply as "base") modifications or substitutions. As used herein, "unmodified" or
"natural" nucleotides include adenine (A), guanine (G), thymine (T), cytosine (C) and uracil (U).
Modified nucleotides include nucleotides found only infrequently or transiently in natural nucleic
acids, e.g., hypoxanthine, 6-methyladenine, 5-Me pyrimidines, particularly 5-methylcytosine (also
referred to as 5-methyl-2' deoxycytosine and often referred to in the art as 5-Me-C), 5-
hydroxymethylcytosine (HMC), glycosyl HMC and gentobiosyl HMC, as well as synthetic
nucleotides, e.g., 2-aminoadenine, 2-(methylamino)adenine, 2-(imidazolylalkyl)adenine, 2-
(aminoalklyamino)adenine or other heterosubstituted alkyladenines, 2-thiouracil, 2-thiothymine, 5-
bromouracil, 5-hydroxymethyluracil, 8-azaguanine, 7-deazaguanine, N6 (6-aminohexyl)adenine and
2,6-diaminopurine. A "universal" base known in the art, ¢.g., inosine, may be included. 5-Me-C
substitutions have been shown to increase nucleic acid duplex stability by 0.6-1.2°C. and are
presently preferred base substitutions.

[00166] Another modification of the oligonucleotides of the invention involves chemically linking

to the oligonucleotide one or more moieties or conjugates which enhance the activity or cellular
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uptake of the oligonucleotide. Such moieties include but are not limited to lipid moieties such as a
cholesterol moiety, a cholesteryl moiety, an aliphatic chain, e.g., dodecandiol or undecyl residues, a
polyamine or a polyethylene glycol chain, or Adamantane acetic acid. Oligonucleotides comprising
lipophilic moieties, and methods for preparing such oligonucleotides are known in the art, for
example, U.S. Pat. Nos. 5,138,045, 5,218,105 and 5,459,255.

[00167] It is not necessary for all positions in a given oligonucleotide to be uniformly modified, and
in fact more than one of the aforementioned modifications may be incorporated in a single
oligonucleotide or even at within a single nucleoside within an oligonucleotide. The present
invention also includes oligonucleotides which are chimeric oligonucleotides as hereinbefore
defined.

[00168] In another embodiment, the nucleic acid molecule of the present invention is conjugated
with another moiety including but not limited to abasic nucleotides, polyether, polyamine,
polyamides, peptides, carbohydrates, lipid, or polyhydrocarbon compounds. Those skilled in the art
will recognize that these molecules can be linked to one or more of any nucleotides comprising the
nucleic acid molecule at several positions on the sugar, base or phosphate group.

[00169] The oligonucleotides used in accordance with this invention may be conveniently and
routinely made through the well-known technique of solid phase synthesis. Equipment for such
synthesis is sold by several vendors including Applied Biosystems. Any other means for such
synthesis may also be employed; the actual synthesis of the oligonucleotides is well within the
talents of one of ordinary skill in the art. It is also well known to use similar techniques to prepare
other oligonucleotides such as the phosphorothioates and alkylated derivatives. It is also well known
to use similar techniques and commercially available modified amidites and controlled-pore glass
(CPG) products such as biotin, fluorescein, acridine or psoralen-modified amidites and/or CPG
(available from Glen Research, Sterling VA) to synthesize fluorescently labeled, biotinylated or
other modified oligonucleotides such as cholesterol-modified oligonucleotides.

[00170] In accordance with the invention, use of modifications such as the use of LNA monomers to
enhance the potency, specificity and duration of action and broaden the routes of administration of
oligonucleotides comprised of current chemistries such as MOE, ANA, FANA, PS etc. This can be
achieved by substituting some of the monomers in the current oligonucleotides by LNA monomers.
The LNA modified oligonucleotide may have a size similar to the parent compound or may be larger
or preferably smaller. It is preferred that such LNA-modified oligonucleotides contain less than
about 70%, more preferably less than about 60%, most preferably less than about 50% LNA
monomers and that their sizes are between about 5 and 25 nucleotides, more preferably between

about 12 and 20 nucleotides.
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[00171] Preferred modified oligonucleotide backbones comprise, but not limited to,
phosphorothioates, chiral ~ phosphorothioates, phosphorodithioates, phosphotriesters,
aminoalkylphosphotriesters, methyl and other alkyl phosphonates comprising 3'alkylene
phosphonates and chiral phosphonates, phosphinates, phosphoramidates comprising 3'-amino
phosphoramidate and aminoalkylphosphoramidates, thionophosphoramidates,
thionoalkylphosphonates, thionoalkylphosphotriesters, and boranophosphates having normal 3'-5'
linkages, 2'-5' linked analogs of these, and those having inverted polarity wherein the adjacent pairs
of nucleoside units are linked 3'-5' to 5'-3' or 2'-5' to 5'-2'. Various salts, mixed salts and free acid
forms are also included.

[00172] Representative United States patents that teach the preparation of the above phosphorus
containing linkages comprise, but are not limited to, US patent nos. 3,687,808; 4,469,863,
4,476,301; 5,023,243; 5, 177,196; 5,188,897, 5,264,423; 5,276,019, 5,278,302; 5,286,717,
5,321,131; 5,399,676; 5,405,939; 5.453.496; 5,455, 233; 5,466,677, 5.476,925; 5,519,126;
5,536,821; 5,541,306; 5,550,111, 5,563, 253; 5,571,799, 5,587,361; and 5,625,050, each of which is
herein incorporated by reference.

[00173] Preferred modified oligonucleotide backbones that do not include a phosphorus atom
therein have backbones that are formed by short chain alkyl or cycloalkyl internucleoside linkages,
mixed heteroatom and alkyl or cycloalkyl internucleoside linkages, or one or more short chain
heteroatomic or heterocyclic internucleoside linkages. These comprise those having morpholino
linkages (formed in part from the sugar portion of a nucleoside); siloxane backbones; sulfide,
sulfoxide and sulfone backbones; formacetyl and thioformacetyl backbones; methylene formacetyl
and thioformacetyl backbones; alkene containing backbones; sulfamate backbones; methyleneimino
and methylenchydrazino backbones; sulfonate and sulfonamide backbones; amide backbones; and
others having mixed N, O, S and CH2 component parts.

[00174] Representative United States patents that teach the preparation of the above
oligonucleosides comprise, but are not limited to, US patent nos. 5,034,506; 5,166,315; 5,185,444;
5,214,134; 5,216,141; 5,235,033; 5,264, 562; 5, 264,564; 5,405,938; 5,434,257, 5,466,677,
5,470,967, 5,489,677, 5,541,307, 5,561,225; 5,596, 086; 5,602,240; 5,610,289; 5,602,240,
5,608,046; 5,610,289; 5,618,704; 5,623, 070; 5,663,312; 5,633,360; 5,677,437; and 5,677,439, each
of which is herein incorporated by reference.

[00175] In other preferred oligonucleotide mimetics, both the sugar and the internucleoside linkage,
i.e., the backbone, of the nucleotide units are replaced with novel groups. The base units are
maintained for hybridization with an appropriate nucleic acid target compound. One such oligomeric
compound, an oligonucleotide mimetic that has been shown to have excellent hybridization

propetties, is referred to as a peptide nucleic acid (PNA). In PNA compounds, the sugar-backbone of
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an oligonucleotide 1is replaced with an amide containing backbone, in particular an
aminocthylglycine backbone. The nucleobases are retained and are bound directly or indirectly to
aza nitrogen atoms of the amide portion of the backbone. Representative United States patents that
teach the preparation of PNA compounds comprise, but are not limited to, US patent nos. 5,539,082;
5,714,331; and 5,719,262, each of which is herein incorporated by reference . Further teaching of
PNA compounds can be found in Nielsen, et al. (1991) Science 254, 1497-1500.

[00176] In an embodiment of the invention the oligonucleotides with phosphorothioate backbones
and oligonucleosides with heteroatom backbones, and in particular- CH2-NH-O-CH2-,-CH2-N
(CH3)-O-CH2-known as a methylene (methylimino) or MMI backbone,- CH2-O-N (CH3)-CH2-,-
CH2N(CH3)-N(CH3) CH2-and-O-N(CH3)-CH2-CH2- wherein the native phosphodiester backbone
is represented as-O-P-O-CH2- of the above referenced US patent no. 5,489,677, and the amide
backbones of the above referenced US patent no. 5,602,240. Also preferred are oligonucleotides
having morpholino backbone structures of the above-referenced US patent no. 5,034,506.

[00177] Modified oligonucleotides may also contain one or more substituted sugar moieties.
Preferred oligonucleotides comprise one of the following at the 2' position: OH; F; O-, S-, or N-
alkyl; O-, S-, or N-alkenyl; O-, S-or N-alkynyl; or O alkyl-O-alkyl, wherein the alkyl, alkenyl and
alkynyl may be substituted or unsubstituted C to CO alkyl or C, to Cjo alkenyl and alkynyl.
Particularly preferred are O (CH2)n OmCH3, O(CH2)n,OCH3, O(CH2)nNH2, O(CH2)nCH3,
O(CH2)nONH2, and O(CH2)nON(CH3)2 where n and m can be from 1 to about 10. Other preferred
oligonucleotides comprise one of the following at the 2' position: C to CO, (lower alkyl, substituted
lower alkyl, alkaryl, aralkyl, O-alkaryl or O-aralkyl, SH, SCH3, OCN, Cl, Br, CN, CF3, OCF3,
SOCH3, SO2CH3, ONO2, NO2, N3, NH2, heterocycloalkyl, heterocycloalkaryl, aminoalkylamino,
polyalkylamino, substituted silyl, an RNA cleaving group, a reporter group, an intercalator, a group
for improving the pharmacokinetic properties of an oligonucleotide, or a group for improving the
pharmacodynamic properties of an oligonucleotide, and other substituents having similar properties.
A preferred modification comprises 2'-methoxyethoxy (2'-O-CH2CH2OCH3, also known as 2'-O-
(2- methoxyethyl) or 2-MOE) i.c., an alkoxyalkoxy group. A further preferred modification
comprises 2'-dimethylaminooxyethoxy, i.e. , a O(CH2)20N(CH3)2 group, also known as 2'-
DMAOE, as described in examples herein below, and 2'- dimethylaminoethoxyethoxy (also known
in the art as 2'-O-dimethylaminoethoxyethyl or 2'- DMAEOE), i.e., 2'-O-CH2-O-CH2-N (CH2)2.
[00178] Other preferred modifications comprise 2'-methoxy (2'-O CH3), 2'-aminopropoxy (2'-O
CH2CH2CH2NH2) and 2'-fluoro (2'-F). Similar modifications may also be made at other positions
on the oligonucleotide, particularly the 3' position of the sugar on the 3' terminal nucleotide or in 2'-
5' linked oligonucleotides and the 5' position of 5' terminal nucleotide. Oligonucleotides may also

have sugar mimetics such as cyclobutyl moieties in place of the pentofuranosyl sugar.
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Representative United States patents that teach the preparation of such modified sugar structures
comprise, but are not limited to, US patent nos. 4,981,957, 5,118,800; 5,319,080; 5,359,044,
5,393,878; 5,446,137, 5,466,786; 5,514, 785; 5,519,134, 5,567,811; 5,576,427, 5,591,722,
5,597,909, 5,610,300, 5,627,053; 5,639,873; 5,646, 265; 5,658,873; 5,670,633; and 5,700,920, cach
of which is herein incorporated by reference.

[00179] Oligonucleotides may also comprise nucleobase (often referred to in the art simply as
"base") modifications or substitutions. As used herein, "unmodified" or "natural" nucleotides
comprise the purine bases adenine (A) and guanine (G), and the pyrimidine bases thymine (T),
cytosine (C) and uracil (U). Modified nucleotides comprise other synthetic and natural nucleotides
such as 5-methylcytosine (5-me-C), 5-hydroxymethyl cytosine, xanthine, hypoxanthine, 2-
aminoadenine, 6-methyl and other alkyl derivatives of adenine and guanine, 2-propyl and other alkyl
derivatives of adenine and guanine, 2-thiouracil, 2-thiothymine and 2-thiocytosine, 5-halouracil and
cytosine, S-propynyl uracil and cytosine, 6-azo uracil, cytosine and thymine, 5-uracil (pseudo-
uracil), 4-thiouracil, 8-halo, 8-amino, 8-thiol, 8-thioalkyl, 8-hydroxyl and other 8-substituted
adenines and guanines, 5-halo particularly 5-bromo, 5-trifluoromethyl and other 5-substituted uracils
and cytosines, 7-methylquanine and 7-methyladenine, 8-azaguanine and S8-azaadenine, 7-
deazaguanine and 7-deazaadenine and 3-deazaguanine and 3-deazaadenine.

[00180] Further, nucleotides comprise those disclosed in United States Patent No. 3,687,808, those
disclosed in "The Concise Encyclopedia of Polymer Science And Engineering', pages 858-859,
Kroschwitz, J.I., ed. John Wiley & Sons, 1990, those disclosed by Englisch et al., 'Angewandle
Chemie, International Edition', 1991, 30, page 613, and those disclosed by Sanghvi, Y.S., Chapter
15, 'Antisense Research 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 invention. These comprise S5-substituted pyrimidines, 6-
azapyrimidines and N-2, N-6 and 0-6 substituted purines, comprising 2-aminopropyladenine, 5-
propynyluracil and 5-propynylcytosine. 5-methylcytosine substitutions have been shown to increase
nucleic acid duplex stability by 0.6-1.2°C (Sanghvi, Y.S., Crooke, S.T. and Lebleu, B., eds,
'Antisense Research and Applications’, CRC Press, Boca Raton, 1993, pp. 276-278) and are
presently preferred base substitutions, even more particularly when combined with 2'-
Omethoxyethyl sugar modifications.

[00181] Representative United States patents that teach the preparation of the above noted modified
nucleotides as well as other modified nucleotides comprise, but are not limited to, US patent nos.
3,687,808, as well as 4,845,205; 5,130,302; 5,134,066; 5,175, 273; 5, 367,066; 5432,272;
5,457,187, 5,459,255, 5,484,908; 5,502,177, 5,525,711; 5,552,540; 5,587,469; 5,596,091;
5,614,617, 5,750,692, and 5,681,941, each of which is herein incorporated by reference.
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[00182] Another modification of the oligonucleotides of the invention involves chemically linking
to the oligonucleotide one or more moicties or conjugates, which enhance the activity, cellular
distribution, or cellular uptake of the oligonucleotide.

[00183] Such moieties comprise but are not limited to, lipid moieties such as a cholesterol moiety,
cholic acid, a thioether, e.g., hexyl-S-tritylthiol, a thiocholesterol, an aliphatic chain, e.g.,
dodecandiol or undecyl residues, a phospholipid, e.g., di-hexadecyl-rac-glycerol or
triethylammonium 1,2-di-O-hexadecyl-rac-glycero-3-H-phosphonate, a polyamine or a polyethylene
glycol chain, or Adamantane acetic acid, a palmityl moiety, or an octadecylamine or hexylamino-
carbonyl-t oxycholesterol moiety.

[00184] Representative United States patents that teach the preparation of such oligonucleotides
conjugates comprise, but are not limited to, US patent nos. 4,828,979; 4,948,882; 5,218,105;
5,525,465, 5,541,313; 5,545,730, 5,552, 538; 5,578,717, 5,580,731; 5,580,731; 5,591,584,
5,109,124; 5,118,802; 5,138,045, 5.414,077, 5,486, 603; 5,512,439; 5,578,718; 5,608,046
4,587,044; 4,605,735, 4,667,025, 4,762, 779; 4,789,737, 4,824,941, 4,835,263; 4,876,335;
4,904,582; 4,958,013; 5,082, 830, 5,112,963; 5,214,136; 5,082,830; 5,112,963; 5,214,136; 5,
245,022; 5,254,469; 5,258,506; 5,262,536, 5,272,250, 5,292,873; 5,317,098; 5,371,241, 5,391, 723;
5,416,203, 5,451,463; 5,510,475; 5,512,667; 5,514,785; 5, 565,552; 5,567,810; 5,574,142
5,585,481; 5,587,371, 5,595,726, 5,597,696, 5,599,923; 5,599, 928 and 5,688,941, each of which is
herein incorporated by reference.

[00185] Drug discovery: The compounds of the present invention can also be applied in the areas of
drug discovery and target validation. The present invention comprehends the use of the compounds
and preferred target segments identified herein in drug discovery efforts to elucidate relationships
that exist between Brain derived neurotrophic factor (BDNF) polynucleotides and a discase state,
phenotype, or condition. These methods include detecting or modulating BDNF polynucleotides
comprising contacting a sample, tissue, cell, or organism with the compounds of the present
invention, measuring the nucleic acid or protein level of BDNF polynucleotides and/or a related
phenotypic or chemical endpoint at some time after treatment, and optionally comparing the
measured value to a non-treated sample or sample treated with a further compound of the invention.
These methods can also be performed in parallel or in combination with other experiments to
determine the function 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 prevention of a particular disease,
condition, or phenotype.

Assessing Up-regulation or Inhibition of Gene Expression:

[00186] Transfer of an exogenous nucleic acid into a host cell or organism can be assessed by

directly detecting the presence of the nucleic acid in the cell or organism. Such detection can be
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achieved by several methods well known in the art. For example, the presence of the exogenous
nucleic acid can be detected by Southern blot or by a polymerase chain reaction (PCR) technique
using primers that specifically amplify nucleotide sequences associated with the nucleic acid.
Expression of the exogenous nucleic acids can also be measured using conventional methods
including gene expression analysis. For instance, mRNA produced from an exogenous nucleic acid
can be detected and quantified using a Northern blot and reverse transcription PCR (RT-PCR).
[00187] Expression of RNA from the exogenous nucleic acid can also be detected by measuring an
enzymatic activity or a reporter protein activity. For example, antisense modulatory activity can be
measured indirectly as a decrease or increase in target nucleic acid expression as an indication that
the exogenous nucleic acid is producing the effector RNA. Based on sequence conservation, primers
can be designed and used to amplify coding regions of the target genes. Initially, the most highly
expressed coding region from each gene can be used to build a model control gene, although any
coding or non coding region can be used. Each control gene is assembled by inserting each coding
region between a reporter coding region and its poly(A) signal. These plasmids would produce an
mRNA with a reporter gene in the upstream portion of the gene and a potential RNALI target in the 3'
non-coding region. The effectiveness of individual antisense oligonucleotides would be assayed by
modulation of the reporter gene. Reporter genes useful in the methods of the present invention
include acetohydroxyacid synthase (AHAS), alkaline phosphatase (AP), beta galactosidase (LacZ),
beta glucoronidase (GUS), chloramphenicol acetyltransferase (CAT), green fluorescent protein
(GFP), red fluorescent protein (RFP), yellow fluorescent protein (YFP), cyan fluorescent protein
(CFP), horseradish peroxidase (HRP), luciferase (Luc), nopaline synthase (NOS), octopine synthase
(OCS), and derivatives thereof. Multiple selectable markers are available that confer resistance to
ampicillin, bleomycin, chloramphenicol, gentamycin, hygromycin, kanamycin, lincomycin,
methotrexate, phosphinothricin, puromycin, and tetracycline. Methods to determine modulation of a
reporter gene are well known in the art, and include, but are not limited to, fluorometric methods
(e.g. fluorescence spectroscopy, Fluorescence Activated Cell Sorting (FACS), fluorescence
microscopy), antibiotic resistance determination.

[00188] BDNF protein and mRNA expression can be assayed using methods known to those of skill
in the art and described elsewhere herein. For example, immunoassays such as the ELISA can be
used to measure protein levels. BDNF ELISA assay kits are available commercially, e.g., from R&D
Systems (Minneapolis, MN).

[00189] In embodiments, BDNF expression (e.g., mRNA or protein) in a sample (e.g., cells or
tissues in vivo or in vitro) treated using an antisense oligonucleotide of the invention is evaluated by
comparison with BDNF expression in a control sample. For example, expression of the protein or

nucleic acid can be compared using methods known to those of skill in the art with that in a mock-
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treated or untreated sample. Alternatively, comparison with a sample treated with a control antisense
oligonucleotide (e.g., one having an altered or different sequence) can be made depending on the
information desired. In another embodiment, a difference in the expression of the BDNF protein or
nucleic acid in a treated vs. an untreated sample can be compared with the difference in expression
of a different nucleic acid (including any standard deemed appropriate by the researcher, e.g., a
housekeeping gene) in a treated sample vs. an untreated sample.

[00190] Observed differences can be expressed as desired, e.g., in the form of a ratio or fraction, for
use in a comparison with control. In embodiments, the level of BDNF mRNA or protein, in a sample
treated with an antisense oligonucleotide of the present invention, is increased or decreased by about
1.25-fold to about 10-fold or more relative to an untreated sample or a sample treated with a control
nucleic acid. In embodiments, the level of BDNF mRNA or protein is increased or decreased by at
least about 1.25-fold, at least about 1.3-fold, at least about 1.4-fold, at least about 1.5-fold, at lcast
about 1.6-fold, at least about 1.7-fold, at least about 1.8-fold, at least about 2-fold, at least about 2.5-
fold, at least about 3-fold, at least about 3.5-fold, at lcast about 4-fold, at least about 4.5-fold, at lcast
about 5-fold, at least about 5.5-fold, at least about 6-fold, at least about 6.5-fold, at least about 7-fold,
at least about 7.5-fold, at least about 8-fold, at lecast about 8.5-fold, at least about 9-fold, at least
about 9.5-fold, or at least about 10-fold or more.

Kits, Research Reagents, Diagnostics, and Therapeutics

[00191] The compounds of the present invention can be utilized for diagnostics, therapeutics, and
prophylaxis, and as research reagents and components of kits. Furthermore, antisense
oligonucleotides, which are able to inhibit gene expression with exquisite specificity, are often used
by those of ordinary skill to elucidate the function of particular genes or to distinguish between
functions of various members of a biological pathway.

[00192] For use in kits and diagnostics and in various biological systems, the compounds of the
present invention, either alone or in combination with other compounds or therapeutics, are useful as
tools in differential and/or combinatorial analyses to elucidate expression patterns of a portion or the
entire complement of genes expressed within cells and tissues.

[00193] As used herein the term "biological system" or "system" is defined as any organism, cell,
cell culture or tissue that expresses, or is made competent to express products of the Brain derived
neurotrophic factor (BDNF) genes. These include, but are not limited to, humans, transgenic
animals, cells, cell cultures, tissues, xenografts, transplants and combinations thereof.

[00194] As one non limiting example, expression patterns within cells or tissues treated with one or
more antisense compounds are compared to control cells or tissues not treated with antisense
compounds and the patterns produced are analyzed for differential levels of gene expression as they

pertain, for example, to disease association, signaling pathway, cellular localization, expression
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level, size, structure or function of the genes examined. These analyses can be performed on
stimulated or unstimulated cells and in the presence or absence of other compounds that affect
expression patterns.

[00195] Examples of methods of gene expression analysis known in the art include DNA arrays or
microarrays, SAGE (serial analysis of gene expression), READS (restriction enzyme amplification
of digested cDNAs), TOGA (total gene expression analysis), protein arrays and proteomics,
expressed sequence tag (EST) sequencing, subtractive RNA fingerprinting (SuRF), subtractive
cloning, differential display (DD), comparative genomic hybridization, FISH (fluorescent in situ
hybridization) techniques and mass spectrometry methods.

[00196] The compounds of the invention are useful for research and diagnostics, because these
compounds hybridize to nucleic acids encoding Brain derived neurotrophic factor (BDNF). For
example, oligonucleotides that hybridize with such efficiency and under such conditions as disclosed
herein as to be effective BDNF modulators are effective primers or probes under conditions favoring
gene amplification or detection, respectively. These primers and probes are useful in methods
requiring the specific detection of nucleic acid molecules encoding BDNF and in the amplification
of said nucleic acid molecules for detection or for use in further studies of BDNF. Hybridization of
the antisense oligonucleotides, particularly the primers and probes, of the invention with a nucleic
acid encoding BDNF can be detected by means known in the art. Such means may include
conjugation of an enzyme to the oligonucleotide, radiolabeling of the oligonucleotide, or any other
suitable detection means. Kits using such detection means for detecting the level of BDNF in a
sample may also be prepared.

[00197] The specificity and sensitivity of antisense are also harnessed by those of skill in the art for
therapeutic uses. Antisense compounds have been employed as therapeutic moieties in the treatment
of disease states in animals, including humans. Antisense oligonucleotide drugs have been safely and
effectively administered to humans and numerous clinical trials are presently underway. It is thus
established that antisense compounds can be useful therapeutic modalities that can be configured to
be useful in treatment regimes for the treatment of cells, tissues and animals, especially humans.
[00198] For therapeutics, an animal, preferably a human, suspected of having a disease or disorder
which can be treated by modulating the expression of BDNF polynucleotides is treated by
administering antisense compounds in accordance with this invention. For example, in one non-
limiting embodiment, the methods comprise the step of administering to the animal in need of
treatment, a therapeutically effective amount of BDNF modulator. The BDNF modulators of the
present invention effectively modulate the activity of the BDNF or modulate the expression of the
BDNF protein. In one embodiment, the activity or expression of BDNF in an animal is inhibited by

about 10% as compared to a control. Preferably, the activity or expression of BDNF in an animal is
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inhibited by about 30%. More preferably, the activity or expression of BDNF in an animal is
inhibited by 50% or more. Thus, the oligomeric compounds modulate expression of Brain derived
neurotrophic factor (BDNF) mRNA by at least 10%, by at least 50%, by at least 25%, by at least
30%, by at least 40%, by at least 50%, by at least 60%, by at least 70%, by at least 75%, by at least
80%, by at least 85%, by at least 90%, by at least 95%, by at least 98%, by at least 99%, or by 100%
as compared to a control.

[00199] In one embodiment, the activity or expression of Brain derived neurotrophic factor (BDNF)
in an animal is increased by about 10% as compared to a control. Preferably, the activity or
expression of BDNF in an animal is increased by about 30%. More preferably, the activity or
expression of BDNF in an animal is increased by 50% or more. Thus, the oligomeric compounds
modulate expression of BDNF mRNA by at least 10%, by at least 50%, by at least 25%, by at least
30%, by at least 40%, by at least 50%, by at least 60%, by at least 70%, by at least 75%, by at least
80%, by at least 85%, by at least 90%, by at least 95%, by at least 98%, by at least 99%, or by 100%
as compared to a control.

[00200] For example, the increase or reduction of the expression of Brain derived neurotrophic
factor (BDNF) may be measured in serum, blood, adipose tissue, liver or any other body fluid, tissue
or organ of the animal. Preferably, the cells contained within said fluids, tissues or organs being
analyzed contain a nucleic acid molecule encoding BDNF peptides and/or the BDNF protein itself.
[00201] The compounds of the invention can be utilized in pharmaceutical compositions by adding
an effective amount of a compound to a suitable pharmaceutically acceptable diluent or carrier. Use
of the compounds and methods of the invention may also be useful prophylactically.

Conjugates

[00202] Another modification of the oligonucleotides of the invention involves chemically linking
to the oligonucleotide one or more moieties or conjugates that enhance the activity, cellular
distribution or cellular uptake of the oligonucleotide. These moieties or conjugates can include
conjugate groups covalently bound to functional groups such as primary or secondary hydroxyl
groups. Conjugate groups of the invention include intercalators, reporter molecules, polyamines,
polyamides, polyethylene glycols, polyethers, groups that enhance the pharmacodynamic properties
of oligomers, and groups that enhance the pharmacokinetic properties of oligomers.
Typicalconjugate groups include cholesterols, lipids, phospholipids, biotin, phenazine, folate,
phenanthridine, anthraquinone, acridine, fluoresceins, rhodamines, coumarins, and dyes. Groups that
enhance the pharmacodynamic properties, in the context of this invention, include groups that
improve uptake, enhance resistance to degradation, and/or strengthen sequence-specific
hybridization with the target nucleic acid. Groups that enhance the pharmacokinetic properties, in

the context of this invention, include groups that improve uptake, distribution, metabolism or
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excretion of the compounds of the present invention. Representative conjugate groups are disclosed
in International Patent Application No. PCT/US92/09196, filed Oct. 23, 1992, and U.S. Pat. No.
6,287,860, which are incorporated herein by reference. Conjugate moicties include, but are not
limited to, lipid moieties such as a cholesterol moiety, cholic acid, a thioether, e.g., hexyl-5-
tritylthiol, a thiocholesterol, an aliphatic chain, ¢.g., dodecandiol or undecyl residues, a phospholipid,
e.g., di-hexadecyl-rac-glycerol —or tricthylammonium  1,2-di-O-hexadecyl-rac-glycero-3-
Hphosphonate, a polyamine or a polyethylene glycol chain, or Adamantane acetic acid, a palmityl
moiety, or an octadecylamine or hexylamino-carbonyl-oxycholesterol moiety. Oligonucleotides of
the invention may also be conjugated to active drug substances, for example, aspirin, warfarin,
phenylbutazone, ibuprofen, suprofen, fenbufen, ketoprofen, (S)-(+)-pranoprofen, carprofen,
dansylsarcosine, 2,3,5-triiodobenzoic acid, flufenamic acid, folinic acid, a benzothiadiazide,
chlorothiazide, a diazepine, indomethicin, a barbiturate, a cephalosporin, a sulfa drug, an
antidiabetic, an antibacterial or an antibiotic.

[00203] Representative United States patents that teach the preparation of such oligonucleotides
conjugates include, but are not limited to, U.S. Pat. Nos. 4,828,979, 4,948,882; 5,218,105,
5,525,465, 5,541,313, 5,545,730, 5,552,538; 5,578,717, 5,580,731; 5,580,731; 5,591,584,
5,109,124; 5,118,802; 5,138,045; 5,414,077, 5,486,603; 5,512,439; 5,578,718; 5,608,046;
4,587,044; 4,605,735; 4,667,025; 4,762,779; 4,789,737, 4,824,941; 4,835,263; 4,876,335,
4,904,582; 4,958,013; 5,082,830; 5,112,963; 5,214,136; 5,082,830; 5,112,963; 5,214,136;
5,245,022, 5,254,469, 5,258,506, 5,262,536; 5,272,250; 5,292,873; 5,317,098; 5,371,241,
5,391,723; 5,416,203, 5,451,463; 5,510,475, 5,512,667, 5,514,785; 5,565,552; 5,567,810;
5,574,142; 5,585,481; 5,587,371, 5,595,726, 5,597,696; 5,599,923; 5,599,928 and 5,688,941.
Formulations

[00204] The compounds of the invention may also be admixed, encapsulated, conjugated or
otherwise associated with other molecules, molecule structures or mixtures of compounds, as
forexample, liposomes, receptor-targeted molecules, oral, rectal, topical or other formulations, for
assisting in uptake, distribution and/or absorption. Representative United States patents that teach the
preparation of such uptake, distribution and/or absorption-assisting formulations include, but are not
limited to, U.S. Pat. Nos. 5,108,921; 5,354,844; 5,416,016, 5,459,127, 5,521,291; 5,543,165;
5,547,932; 5,583,020, 5,591,721; 4,426,330; 4,534,899; 5,013,556; 5,108,921; 5,213,804,
5,227,170, 5,264,221, 5,356,633; 5,395,619; 5,416,016; 5,417,978; 5,462,854; 5,469,854,
5,512,295; 5,527,528 5,534,259; 5,543,152; 5,556,948, 5,580,575; and 5,595,756, each of which is
herein incorporated by reference.

[00205] Although, the antisense oligonucleotides do not need to be administered in the context of a

vector in order to modulate a target expression and/or function, embodiments of the invention relates
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to expression vector constructs for the expression of antisense oligonucleotides, comprising
promoters, hybrid promoter gene sequences and possess a strong constitutive promoter activity, or a
promoter activity which can be induced in the desired case.
[00206] In an embodiment, invention practice involves administering at least one of the foregoing
antisense oligonucleotides with a suitable nucleic acid delivery system. In one embodiment, that
system includes a non-viral vector operably linked to the polynucleotide. Examples of such nonviral
vectors include the oligonucleotide alone (e.g. any one or more of SEQ ID NOS: 12 to 49) or in
combination with a suitable protein, polysaccharide or lipid formulation.
[00207] Additionally suitable nucleic acid delivery systems include viral vector, typically sequence
from at least one of an adenovirus, adenovirus-associated virus (AAV), helper-dependent
adenovirus, retrovirus, or hemagglutinatin virus of Japan-liposome (HVJ) complex. Preferably, the
viral vector comprises a strong eukaryotic promoter operably linked to the polynucleotide ¢.g., a
cytomegalovirus (CMV) promoter.
[00208] Additionally preferred vectors include viral vectors, fusion proteins and chemical
conjugates. Retroviral vectors include Moloney murine leukemia viruses and HIV-based viruses.
One preferred HIV-based viral vector comprises at least two vectors wherein the gag and pol genes
are from an HIV genome and the env gene is from another virus. DNA viral vectors are preferred.
These vectors include pox vectors such as orthopox or avipox vectors, herpesvirus vectors such as a
herpes simplex 1 virus (HSV) vector, Adenovirus Vectors and Adeno-associated Virus Vectors.
[00209] The antisense compounds of the invention encompass any pharmaceutically acceptable
salts, esters, or salts of such esters, or any other compound which, upon administration to an animal,
including a human, is capable of providing (directly or indirectly) the biologically active metabolite
or residue thereof.
[00210] The term "pharmaceutically acceptable salts" refers to physiologically and pharmaceutically
acceptable salts of the compounds of the invention: i.c., salts that retain the desired biological
activity of the parent compound and do not impart undesired toxicological effects thereto. For
oligonucleotides, preferred examples of pharmaceutically acceptable salts and their uses are further
described in U.S. Pat. No. 6,287,860, which is incorporated herein by reference.
[00211] The present invention also includes pharmaceutical compositions and formulations that
include the antisense compounds of the invention. The pharmaceutical compositions of the present
invention may be administered in a number of ways depending upon whether local or systemic
treatment is desired and upon the area to be treated. Administration may be topical (including
ophthalmic and to mucous membranes including vaginal and rectal delivery), pulmonary, e.g., by
inhalation or insufflation of powders or aerosols, including by nebulizer; intratracheal, intranasal,

epidermal and transdermal), oral or parenteral. Parenteral administration includes intravenous,
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intraarterial, subcutaneous, intraperitoneal or intramuscular injection or infusion; or intracranial, e.g.,
intrathecal or intraventricular, administration.

[00212] For treating tissues in the central nervous system, administration can be made by, e.g.,
injection or infusion into the cerebrospinal fluid. Administration of antisense RNA into
cerebrospinal fluid is described, e.g., in U.S. Pat. App. Pub. No. 2007/0117772, “Methods for
slowing familial ALS disease progression,” incorporated herein by reference in its entirety.

[00213] When it is intended that the antisense oligonucleotide of the present invention be
administered to cells in the central nervous system, administration can be with one or more agents
capable of promoting penetration of the subject antisense oligonucleotide across the blood-brain
barrier. Injection can be made, e.g., in the entorhinal cortex or hippocampus. Delivery of
neurotrophic factors by administration of an adenovirus vector to motor neurons in muscle tissue is
described in, e.g., U.S. Pat. No. 6,632,427, “Adenoviral-vector-mediated gene transfer into
medullary motor neurons,” incorporated herein by reference. Delivery of vectors directly to the
brain, e.g., the striatum, the thalamus, the hippocampus, or the substantia nigra, is known in the art
and described, e.g., in U.S. Pat. No. 6,756,523, “Adenovirus vectors for the transfer of foreign genes
into cells of the central nervous system particularly in brain,” incorporated herein by reference.
Administration can be rapid as by injection or made over a period of time as by slow infusion or
administration of slow release formulations.

[00214] The subject antisense oligonucleotides can also be linked or conjugated with agents that
provide desirable pharmaceutical or pharmacodynamic propertics. For example, the antisense
oligonucleotide can be coupled to any substance, known in the art to promote penetration or
transport across the blood-brain barrier, such as an antibody to the transferrin receptor, and
administered by intravenous injection. The antisense compound can be linked with a viral vector, for
example, that makes the antisense compound more effective and/or increases the transport of the
antisense compound across the blood-brain barrier. Osmotic blood brain barrier disruption can also
be accomplished by, ¢.g., infusion of sugars including, but not limited to, meso erythritol, xylitol,
D(+) galactose, D(+) lactose, D(+) xylose, dulcitol, myo-inositol, L(-) fructose, D(-) mannitol, D(+)
glucose, D(+) arabinose, D(-) arabinose, cellobiose, D(+) maltose, D(+) raffinose, L(+) rhamnose,
D(+) melibiose, D(-) ribose, adonitol, D(+) arabitol, L(-) arabitol, D(+) fucose, L(-) fucose, D(-)
lyxose, L(+) lyxose, and L(-) lyxose, or amino acids including, but not limited to, glutamine, lysine,
arginine, asparagine, aspartic acid, cysteine, glutamic acid, glycine, histidine, leucine, methionine,
phenylalanine, proline, serine, threonine, tyrosine, valine, and taurine. Methods and materials for
enhancing blood brain barrier penetration are described, e.g., in U. S. Patent No. 4,866,042, “Method

for the delivery of genetic material across the blood brain barrier,” 6,294,520, “Material for passage
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through the blood-brain barrier,” and 6,936,589, “Parenteral delivery systems,” all incorporated

herein by reference in their entirety.

[00215] The subject antisense compounds may be admixed, encapsulated, conjugated or otherwise
associated with other molecules, molecule structures or mixtures of compounds, for example,
liposomes, receptor-targeted molecules, oral, rectal, topical or other formulations, for assisting in
uptake, distribution and/or absorption. For example, cationic lipids may be included in the
formulation to facilitate oligonucleotide uptake. One such composition shown to facilitate uptake is
LIPOFECTIN (available from GIBCO-BRL, Bethesda, MD).

[00216] Oligonucleotides with at least one 2'-O-methoxyethyl modification are believed to be
particularly useful for oral administration. Pharmaceutical compositions and formulations for topical
administration may include transdermal patches, ointments, lotions, creams, gels, drops,
suppositories, sprays, liquids and powders. Conventional pharmaceutical carriers, aqueous, powder
or oily bases, thickeners and the like may be necessary or desirable. Coated condoms, gloves and the
like may also be useful.

[00217] The pharmaceutical formulations of the present invention, which may conveniently be
presented in unit dosage form, may be prepared according to conventional techniques well known in
the pharmaceutical industry. Such techniques include the step of bringing into association the active
ingredients with the pharmaceutical carrier(s) or excipient(s). In general, the formulations are
prepared by uniformly and intimately bringing into association the active ingredients with liquid
carriers or finely divided solid carriers or both, and then, if necessary, shaping the product.

[00218] The compositions of the present invention may be formulated into any of many possible
dosage forms such as, but not limited to, tablets, capsules, gel capsules, liquid syrups, soft gels,
suppositories, and enemas. The compositions of the present invention may also be formulated as
suspensions in aqueous, non-aqueous or mixed media. Aqueous suspensions may further contain
substances that increase the wviscosity of the suspension including, for example, sodium
carboxymethylcellulose, sorbitol and/or dextran. The suspension may also contain stabilizers.
[00219] Pharmaceutical compositions of the present invention include, but are not limited to,
solutions, emulsions, foams and liposome-containing formulations. The pharmaceutical
compositions and formulations of the present invention may comprise one or more penetration
enhancers, carriers, excipients or other active or inactive ingredients.

[00220] Emulsions are typically heterogeneous systems of one liquid dispersed in another in the
form of droplets usually exceeding 0.1 um in diameter. Emulsions may contain additional
components in addition to the dispersed phases, and the active drug that may be present as a solution

in either the aqueous phase, oily phase or itself as a separate phase. Microemulsions are included as
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an embodiment of the present invention. Emulsions and their uses are well known in the art and are
further described in U.S. Pat. No. 6,287,860.

[00221] Formulations of the present invention include liposomal formulations. As used in the
present invention, the term "liposome" means a vesicle composed of amphiphilic lipids arranged in a
spherical bilayer or bilayers. Liposomes are unilamellar or multilamellar vesicles which have a
membrane formed from a lipophilic material and an aqueous interior that contains the composition
to be delivered. Cationic liposomes are positively charged liposomes that are believed to interact
with negatively charged DNA molecules to form a stable complex. Liposomes that are pH-sensitive
or negatively-charged are believed to entrap DNA rather than complex with it. Both cationic and
noncationic liposomes have been used to deliver DNA to cells.

[00222] Liposomes also include "sterically stabilized" liposomes, a term which, as used herein,
refers to liposomes comprising one or more specialized lipids. When incorporated into liposomes,
these specialized lipids result in liposomes with enhanced circulation lifetimes relative to
liposomeslacking such specialized lipids. Examples of sterically stabilized liposomes are those in
which part of the vesicle-forming lipid portion of the liposome comprises one or more glycolipids or
is derivatized with one or more hydrophilic polymers, such as a polyethylene glycol (PEG) moiety.
Liposomes and their uses are further described in U.S. Pat. No. 6,287,860.

[00223] The pharmaceutical formulations and compositions of the present invention may also
include surfactants. The use of surfactants in drug products, formulations and in emulsions is well
known in the art. Surfactants and their uses are further described in U.S. Pat. No. 6,287,860, which is
incorporated herein by reference.

[00224] In one embodiment, the present invention employs various penetration enhancers to effect
the efficient delivery of nucleic acids, particularly oligonucleotides. In addition to aiding the
diffusion of non-lipophilic drugs across cell membranes, penetration enhancers also enhance the
permeability of lipophilic drugs. Penetration enhancers may be classified as belonging to one of five
broad categories, i.e., surfactants, fatty acids, bile salts, chelating agents, and non-chelating
nonsurfactants. Penetration enhancers and their uses are further described in U.S. Pat. No. 6,287,860,
which is incorporated herein by reference.

[00225] One of skill in the art will recognize that formulations are routinely designed according to
their intended use, i.¢. route of administration.

[00226] Preferred formulations for topical administration include those in which the
oligonucleotides of the invention are in admixture with a topical delivery agent such as lipids,
liposomes, fatty acids, fatty acid esters, steroids, chelating agents and surfactants. Preferred lipids
and liposomes include neutral (e.g. dioleoyl-phosphatidyl DOPE  ethanolamine,
dimyristoylphosphatidyl choline DMPC, distearolyphosphatidyl choline) negative (e.g.
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dimyristoylphosphatidyl glycerol DMPG) and cationic (e.g. dioleoyltetramethylaminopropyl
DOTAP and dioleoyl-phosphatidyl ethanolamine DOTMA).

[00227] For topical or other administration, oligonucleotides of the invention may be encapsulated
within liposomes or may form complexes thereto, in particular to cationic liposomes. Alternatively,
oligonucleotides may be complexed to lipids, in particular to cationic lipids. Preferred fatty acids and
esters, pharmaceutically acceptable salts thereof, and their uses are further described in U.S. Pat. No.
6,287,860.

[00228] Compositions and formulations for oral administration include powders or granules,
microparticulates, nanoparticulates, suspensions or solutions in water or non-aqueous media,
capsules, gel capsules, sachets, tablets or minitablets. Thickeners, flavoring agents, diluents,
emulsifiers, dispersing aids or binders may be desirable. Preferred oral formulations are those in
which oligonucleotides of the invention are administered in conjunction with one or more
penetration enhancers surfactants and chelators. Preferred surfactants include fatty acids and/or
esters or salts thereof, bile acids and/or salts thereof. Preferred bile acids/salts and fatty acids and
their uses are further described in U.S. Pat. No. 6,287,860, which is incorporated herein by reference.
Also preferred are combinations of penetration enhancers, for example, fatty acids/salts in
combination with bile acids/salts. A particularly preferred combination is the sodium salt of lauric
acid, capric acid and UDCA. Further penetration enhancers include polyoxyethylene-9-lauryl ether,
polyoxyethylene-20-cetyl ether. Oligonucleotides of the invention may be delivered orally, in
granular form including sprayed dried particles, or complexed to form micro or nanoparticles.
Oligonucleotide complexing agents and their uses are further described in U.S. Pat. No. 6,287,860,
which is incorporated herein by reference.

[00229] Compositions and formulations for parenteral, intrathecal or intraventricular administration
may include sterile aqueous solutions that may also contain buffers, diluents and other suitable
additives such as, but not limited to, penetration enhancers, carrier compounds and other
pharmaceutically acceptable carriers or excipients.

[00230] Certain embodiments of the invention provide pharmaceutical compositions containing one
or more oligomeric compounds and one or more other chemotherapeutic agents that function by a
non-antisense mechanism. Examples of such chemotherapeutic agents include but are not limited to
cancer chemotherapeutic drugs such as daunorubicin, daunomycin, dactinomycin, doxorubicin,
epirubicin, idarubicin, esorubicin, bleomycin, mafosfamide, ifosfamide, cytosine arabinoside,
bischloroethyl- nitrosurea, busulfan, mitomycin C, actinomycin D, mithramycin, prednisone,
hydroxyprogesterone, testosterone, tamoxifen, dacarbazine, procarbazine, hexamethylmelamine,
pentamethylmelamine, mitoxantrone, amsacrine, chlorambucil, methylcyclohexylnitrosurea,

nitrogen mustards, melphalan, cyclophosphamide, 6-mercaptopurine, 6-thioguanine, cytarabine, 5-
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azacytidine, hydroxyurea, deoxycoformycin, 4-hydroxyperoxycyclo-phosphoramide, 5-fluorouracil
(5-FU), 5-fluorodeoxyuridine (5-FUdR), methotrexate (MTX), colchicine, taxol, vincristine,
vinblastine, etoposide (VP-16), trimetrexate, irinotecan, topotecan, gemcitabine, teniposide, cisplatin
and diethylstilbestrol (DES). When wused with the compounds of the invention, such
chemotherapeutic agents may be used individually (e.g., 5-FU and oligonucleotide), sequentially
(e.g., 5-FU and oligonucleotide for a period of time followed by MTX and oligonucleotide), or in
combination with one or more other such chemotherapeutic agents (e.g., 5-FU, MTX and
oligonucleotide, or 5-FU, radiotherapy and oligonucleotide). Anti-inflammatory drugs, including but
not limited to nonsteroidal anti-inflammatory drugs and corticosteroids, and antiviral drugs,
including but not limited to ribivirin, vidarabine, acyclovir and ganciclovir, may also be combined in
compositions of the invention. Combinations 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.

[00231] In another related embodiment, compositions of the invention may contain one or more
antisense compounds, particularly oligonucleotides, targeted to a first nucleic acid and one or more
additional antisense compounds targeted to a second nucleic acid target. For example, the first target
may be a particular antisense sequence of Brain derived neurotrophic factor (BDNF), and the second
target may be a region from another nucleotide sequence. Alternatively, compositions of the
invention may contain two or more antisense compounds targeted to different regions of the same
Brain derived neurotrophic factor (BDNF) nucleic acid target. Numerous examples of antisense
compounds are illustrated herein and others may be selected from among suitable compounds
known in the art. Two or more combined compounds may be used together or sequentially.

Dosing:

[00232] The formulation of therapeutic compositions and their subsequent administration (dosing) is
believed to be within the skill of those in the art. Dosing is dependent on severity and responsiveness
of the discase state to be treated, with the course of treatment lasting from several days to several
months, or until a cure is effected or a diminution of the discase state is achieved. Optimal dosing
schedules can be calculated from measurements of drug accumulation in the body of the patient.
Persons of ordinary skill can easily determine optimum dosages, dosing methodologies and
repetition rates. Optimum dosages may vary depending on the relative potency of individual
oligonucleotides, and can generally be estimated based on EC50s found to be effective in vitro and
in vivo animal models. In general, dosage is from 0.01 pg to 10 mg per kg of body weight, and may
be given once or more daily, weekly, monthly or yearly, or even once every 2 to 20 years. Persons of
ordinary skill in the art can easily estimate repetition rates for dosing based on measured residence

times and concentrations of the drug in bodily fluids or tissues. Following successful treatment, it
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may be desirable to have the patient undergo maintenance therapy to prevent the recurrence of the
disease state, wherein the oligonucleotide is administered in maintenance doses, ranging from 0.01
ug to 10 mg per kg of body weight, once or more daily, to once every 2-20 years.
[00233] In embodiments, 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 least about 5, at least about 6, at least about 7, at lcast
about 8, at least about 9, at least about 10, at lecast about 15, at least about 20, at least about 25, at
least about 30, at least about 35, at least about 40, at least about 45, at least about 50, at least about
60, at least about 70, at least about 80, at least about 90, or at least about 10 mg/kg body weight.
Certain injected dosages of antisense oligonucleotides are described, ¢.g., in U.S. Pat. No. 7,563,884,
“Antisense modulation of PTP1B expression,” incorporated herein by reference in its entirety.
[00234] While various 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 limitation. Numerous
changes to the disclosed embodiments can be made in accordance with the disclosure herein without
departing from the spirit or scope of the invention. Thus, the breadth and scope of the present
invention should not be limited by any of the above described embodiments.
[00235] All documents mentioned herein are incorporated herein by reference. All publications and
patent documents cited in this application are incorporated by reference for all purposes to the same
extent as if each individual publication or patent document were so individually denoted. By their
citation of various references in this document, Applicants do not admit any particular reference is
"prior art" to their invention. Embodiments of inventive compositions and methods are illustrated in
the following examples.

EXAMPLES
[00236] The following non-limiting Examples serve to illustrate selected embodiments of the
invention. It will be appreciated that variations in proportions and alternatives in elements of the
components shown will be apparent to those skilled in the art and are within the scope of
embodiments of the present invention.
Example 1: Design of antisense oligonucleotides specific for a nucleic acid molecule antisense to a
Brain derived neurotrophic factor (BDNF) and/or a sense strand of BDNF polynucleotide
[00237] As indicated above the term "oligonucleotide specific for" or "oligonucleotide targets”
refers to an oligonucleotide having a sequence (i) capable of forming a stable complex with a portion
of the targeted gene, or (ii) capable of forming a stable duplex with a portion of an mRNA transcript
of the targeted gene.
[00238] Selection of appropriate oligonucleotides is facilitated by using computer programs (e.g.
IDT AntiSense Design, IDT OligoAnalyzer) that automatically identify in each given sequence

subsequences of 19-25 nucleotides that will form hybrids with a target polynucleotide sequence with
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a desired melting temperature (usually 50-60°C) and will not form self-dimers or other complex
secondary structures.
[00239] Selection of appropriate oligonucleotides is further facilitated by using computer programs
that automatically align nucleic acid sequences and indicate regions of identity or homology. Such
programs are used to compare nucleic acid sequences obtained, for example, by searching databases
such as GenBank or by sequencing PCR products. Comparison of nucleic acid sequences from a
range of genes and intergenic regions of a given genome allows the selection of nucleic acid
sequences that display an appropriate degree of specificity to the gene of interest. These procedures
allow the selection of oligonucleotides that exhibit a high degree of complementarity to target
nucleic acid sequences and a lower degree of complementarity to other nucleic acid sequences in a
given genome. One skilled in the art will realize that there is considerable latitude in selecting
appropriate regions of genes for use in the present invention.
[00240] An antisense compound is "specifically hybridizable" when binding of the compound to the
target nucleic acid interferes with the normal function of the target nucleic acid to cause a
modulation of function and/or activity, and there is a sufficient degree of complementarity to avoid
non-specific binding of the antisense compound to non-target nucleic acid sequences under
conditions in which specific binding is desired, i.e., under physiological conditions in the case of in
vivo assays or therapeutic treatment, and under conditions in which assays are performed in the case
of in vitro assays.
[00241] The hybridization properties of the oligonucleotides 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 between the target natural
antisense and a potential drug molecules using melting curve assay.
[00242] The binding strength between the target natural antisense and a potential drug molecule
(Molecule) can be estimated using any of the established methods of measuring the strength of
intermolecular interactions, for example, a melting curve assay.
[00243] Melting curve assay determines the temperature at which a rapid transition from double-
stranded to single-stranded conformation occurs for the natural antisense/Molecule complex. This
temperature is widely accepted as a reliable measure of the interaction strength between the two
molecules.
[00244] A melting curve assay can be performed using a cDNA copy of the actual natural antisense
RNA molecule or a synthetic DNA or RNA nucleotide corresponding to the binding site of the
Molecule. Multiple kits containing all necessary reagents to perform this assay are available (e.g.
Applied Biosystems Inc. MeltDoctor kit). These kits include a suitable buffer solution containing

one of the double strand DNA (dsDNA) binding dyes (such as ABI HRM dyes, SYBR Green,
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SYTO, etc.). The properties of the dSDNA dyes are such that they emit almost no fluorescence in

free form, but are highly fluorescent when bound to dsDNA.

[00245] To perform the assay the cDNA or a corresponding oligonucleotide are mixed with
Molecule in concentrations defined by the particular manufacturer’s protocols. The mixture is heated
to 95 °C to dissociate all pre-formed dsDNA complexes, then slowly cooled to room temperature or
other lower temperature defined by the kit manufacturer to allow the DNA molecules to anneal. The
newly formed complexes are then slowly heated to 95 °C with simultaneous continuous collection of
data on the amount of fluorescence that is produced by the reaction. The fluorescence intensity is
inversely proportional to the amounts of dSDNA present in the reaction. The data can be collected
using a real time PCR instrument compatible with the kit (e.g.ABI’s StepOne Plus Real Time PCR
System or lightTyper instrument, Roche Diagnostics, Lewes, UK).

[00246] Melting peaks are constructed by plotting the negative derivative of fluorescence with
respect to temperature (-d(Fluorescence)/dT) on the y-axis) against temperature (x-axis) using
appropriate software (for example lightTyper (Roche) or SDS Dissociation Curve, ABI). The data is
analyzed to identify the temperature of the rapid transition from dsDNA complex to single strand
molecules. This temperature is called Tm and is directly proportional to the strength of interaction
between the two molecules. Typically, Tm will exceed 40 °C.

Design of modified AntagoNAT molecules:

[00247] A number of DNA based antisense oligonucleotides were designed and tested, termed
AntagoNATS, targeting noncoding Bdnf-AS and other antisense transcripts. Various AntagoNATs
were designed ranging from 12 to 20 nucleotides in length with or without full phosphorothioate
modification plus/minus 2-O’-methyl RNA or LNA modified nucleotides. highest efficacy was
observed on Bdnf mRNA level with 16-nucleotide phosphorothioate gapmer with three LNA-
modified nucleotides at each end (XXXnnnnnnnnnnXXX). For blocking interactions between
human BDNF sense-antisense transcripts, 14-nucleotide mixmers containing both LNA and 2-O’-
methyl RNA molecules were used. Although these 2-O’-methyl RNA-modified oligonucleotides are
suggested to only block the RNA, marginal downregulation of targeted RNAs was observed in this
experiment (Figure 11). Sequences of various AntagoNATS, as well as all other siRNAs, primers
and probes used for these studies are listed in Table 1.

Example 2: Modulation of BDNF polynucleotides

[00248] All antisense oligonucleotides used in Example 2 were designed as described in Example 1.
The manufacturer (IDT Inc. of Coralville, IA) was instructed to manufacture the designed
phosphothioate bond oligonucleotides and provided the designed phosphothioate analogs shown in
Table 1. The asterisk designation between nucleotides indicates the presence of phosphothioate

bond. The oligonucleotides required for the experiment in Example 2 can be synthesized using any
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appropriate state of the art method, for example the method used by IDT: on solid support, such as a
5 micron controlled pore glass bead (CPG), using phosphoramidite monomers (normal nucleotides
with all active groups protected with protection groups, e.g. trityl group on sugar, benzoyl on A and
C and N-2-isobutyryl on ). Protection groups prevent the unwanted reactions during
oligonucleotide synthesis. Protection groups are removed at the end of the synthesis process. The
initial nucleotide is linked to the solid support through the 3’carbon and the synthesis proceeds in the
3’ to 5’direction. The addition of a new base to a growing oligonucleotide chain takes place in four
steps: 1) the protection group is removed from the 5' oxygen of the immobilized nucleotide using
trichloroacetic acid; 2) the immobilized and the next-in-sequence nucleotides are coupled together
using tetrazole; the reaction proceeds through a tetrazolyl phosphoramidite intermediate; 3) the
unreacted free nucleotides and reaction byproducts are washed away and the unreacted immobilized
oligonucleotides are capped to prevent their participation in the next round of synthesis; capping is
achieved by acetylating the free 5° hydroxyl using acetic anhydride and N-methyl imidazole; 4) to
stabilize the bond between the nucleotides the phosphorus is oxidized using iodine and water, if a
phosphodiester bond is to be produced, or Beaucage reagent (3H-1,2-benzodithiol-3-one-1,1-
dioxide), if a phosphothioate bond is desired. By alternating the two oxidizing agents, a chimeric
backbone can be constructed. The four step cycle described above is repeated for every nucleotide in
the sequence. When the complete sequence is synthesized, the oligonucleotide is cleaved from the
solid support and deprotected using ammonium hydroxide at high temperature. Protection groups are
washed away by desalting and the remaining oligonucleotides are lyophilized.

Treatment of Hek293 cells with different siRNA to quantify the amount of BDNF mRNA

[00249] 1. Hek293 cells from ATCC (cat# CRL-1573) were grown in MEM/EBSS (Hyclone cat
#SH30024) +10% FBS+ penicillintstreptomycin at 37°C and 5% CO,. One day before the
experiment the cells were replated at the density of 5x10°/well into 6 well plates and incubated at
37°C and 5% CO,.

2. On the day of the experiment the media in the 6 well plates was changed to fresh MEM/EBSS
+10% FBS.

3. All BDNF-AntagoNAT (oligonucleotide antisense of BDNF-AS) were diluted to the
concentration of 20 uM and the BDNF-AS siRNA (siRNA complementary of BDNF-AS at 10uM;
both oligonucleotide compounds are manufactured by IDT. To dose one well, 2 ul of this solution
was incubated with 400 ul of Opti-MEM media (Gibco cat#31985-070) and 4 ul of Lipofectamine
2000 (Invitrogen cat# 11668019) at room temperature for 20 min and applied drop wise to one well
of the 6 well plates with HepG2 cells. Similar mixture including 2 ul of water instead of the

oligonucleotide solution was used for the mock-transfected controls.

- 60 -



WO 2013/138374 PCT/US2013/030589
4. After 3-18 h of incubation at 37°C and 5% CO,; the media was changed to fresh MEM/EBSS
+10% FBS+ penicillintstreptomycin.
5. 48h after addition of antisense oligonuclotides was performed. The media was then removed and
RNA was extracted from the cells using SV Total RNA Isolation System from Promega (cat #
73105) or RNeasy Total RNA Isolation kit from Qiagen (cat# 74181) following the manufacturers’
instructions.
6. 200-400 ng of extracted RNA was added to the reverse transcription reaction performed using
random hexamers, 2.5 mM mixture of dNTP, MgCl, and appropriate buffer. The cDNA (20-40ng)
from this reverse transcription reaction was used to monitor gene expression by real time PCR using
ABI Tagman Gene Expression Mix (cat#4369510) and 300nM of forward and reverse primers, and
200nM of probe in a final reaction volume of 15ul. The primers/probes were designed using
FileBuilder software (Applied Biosystem). Primers were strand specific for sense-antisense pairs and
the probes covered exon boundaries to eliminate the chance of genomic DNA amplification. The
ABI assay for human BDNF was Applied Biosystems Tagman Gene Expression Assay:
Hs00542425 s1 (BDNF) by Applied Biosystems Inc., Foster City CA). The following PCR cycle
was used: 50°C for 2 min, 95°C for 10 min, 40 cycles of (95°C for 15 seconds, 60°C for 1 min)
using GeneAmp 7900 Machine (Applied Biosystems). Fold change in gene expression after
treatment with antisense oligonucleotides was calculated based on the difference in 18S-normalized
dCt values between treated and mock-transfected samples.
7. Detection oligos for BDNF-AS:
ABI assay ID Hs00417345 ml
Context sequence GCACACCTGGAGATACTCTATTATA (SEQ ID No.: 65)
8. Detection oligos for BDNF:
ABI assay ID Hs00542425 sl
CCTGCAGAATGGCCTGGAATTACAA (SEQ ID No.: 66)
Detection oligos for BDNF-AS: ABI assay ID Hs00417345 m1
Context sequence GCACACCTGGAGATACTCTATTATA (SEQ ID No.: 65)
Detection oligos for BDNF: ABI assay ID Hs00542425 sl
CCTGCAGAATGGCCTGGAATTACAA (SEQ ID No.: 66)
9. The results are based on cycle threshold (Ct) values. The calculated differences between the Ct
values for experimental and references genes (18S RNA) as ddCt and graphed as a percentage of
cach RNA to calibrator sample.
Results: Transfection of several human and mouse cells lines including HEK293T cells with
different siRNA that target non-overlapping regions of the BDNF-AS transcript show a 2-6 fold
upregulation of the BDNF transcript (Figure 1a and Figure 6) at 48h. The up-regulation of BDNF
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was not related to the choice of endogenous controls (Figure 5a-b). The up-regulation of did not
affect the regulation of other BDNF neighboring genes (Figure 9).
[00250] Figure 5 shows BDNF-AS knockdown leads to BDNF mRNA upregulation.
Knockdown of BDNF-AS, using siRNAs-1 (10 nM) targeting the non-overlapping region of the
BDNF-AS transcript, caused a 6-fold upregulation of BDNF (sense) mRNA (****= P < (0.0001).
Results depicted here were obtained from experiments in HEK293T cells, using beta actin (left
panel) or 18S rRNA (right panel) as endogenous controls and the mock transfection as a reference
sample. This experiment is intended to show that choice of endogenous controls or reference
calibrator sample does not change the observed upregulation of BDNF mRNA.
[00251] Figure 6 shows Posttranscriptional regulation of Bdnf expression. Transfected N2a
cells with combination of mBdnf-AntagoNAT9 targeting mouse Bdnf-AS transcript and Drosha
siRNA targeting Drosha protein, which is involved in microRNA (miRNA) processing. Bdnf
mRNA upregulation was observed following treatment of cells with mBdnf-ANtagoNAT9 (*** =p
value <0.0001). Addition of Drosha siRNA marginally increased Bdnf transcript over mBdnf-
AntagoNAT9 treatment (*= p value <0.05). This experiment may suggest involvement of other post-
transcriptional mechanisms, such as miRNAS in regulation of Bdnf transcript.
[00252] Figure 9 shows BDNF-AS knockdown neither changes the level of TrkB nor BDNF
neighboring genes (Let7C and KIF18A) in both directions: LIN7C and KIF18A are genes located 3’
downstream and 5’ upstream of BDNF, respectively. Neurotrophic tyrosine kinase, receptor, type 2
(TrkB) encodes a membrane-bound receptor for BDNF and is located on a different chromosome
(Chr-9) as BDNF. It was determined whether these genes were altered upon depletion of the BDNF-
AS transcript. HEK293T cells were transfected with control siRNA or BDNF-AS siRNA and
measured several transcript levels. It was observed that the BDNF-AS transcript was downregulated
and that BDNF mRNA was upregulated as indicated elsewhere in this manuscript. It was found that
the knockdown of BDNFAS has no effect on TrkB expression or on the neighboring genes Let7C
and KIF18A. These data suggest that upon BDNF-AS depletion, there is a locus-specific alteration
of BDNF expression.
Treatment of Hek293 cells with one siRNA in a time course of 0-96h to quantify the amount of
BDNF and BDNF-AS
[00253] The methodology followed was same as in Treatment of Hek293 cells with siRNA but this
time the cells are harvested at 0 to 96h after addition of the oligos.
Results: The time course of BDNF and BDNF-AS expression shows an optimum up-regulation of
BDNF due to the siRNA at 48h simultancously to an optimum downregulation of the BDNF-AS
(Figure 1b).
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Treatment of Hek293 cells with different hBDNF-AntagoNATs to quantify the amount of BDNF and
BDNF-AS
[00254] The methodology followed was same as in Treatment of Hek293 cells with siRNA but this
time the cells are treated with AntagoNATS.

Results: The BDNF-AS transcript contains a 225-nucleotide overlapping region that has full
complementarity to the BDNF mRNA. TheRNA-RNA interactions may be responsible for the
discordant regulation of BDNF by its antisense transcript. To determine the regulatory role of
BDNF-AS on BDNF mRNA, the gapmers (AntagoNATs) containing both LNA and 2°0OMe RNA
modifications were utilized to block the interaction between sense and antisense transcripts. The
overlapping region was covered by tiling hBDNF-AatagoNATs. It was found that the use of
hBDNF-AntagoNATSs upregulates the BDNF mRNA. A marginal downregulation of BDNF-AS
transcript was observed, which was not expected for 2°’0OMe-RNA containing blocking oligos. The
16 hBDNF-AntagoNATs were tested and it was found that blocking the first half of the BDNF-AS
overlapping region has a greater effect on the upregulation of BDNF mRNA. Specifically, hBDNF-
AntagoNATI and hBDNFAntagoNAT4 caused significant upregulation of BDNF mRNA. Unlike
synthetic siRNAs, antisense oligonucleotides are single-stranded and can be shorter in length;
therefore, reducing non-specific (off-target) binding effects. Single-stranded locked nucleic acid
(LNA)-modified oligonucleotides are generally more effective, in vivo, compared to unmodified
siRNAs (Figure 7).

Treatment of mouse N2a cells with different mBDNF-AntagoNATs to quantify the amount of BDNF
and BDNF-AS

[00255] The methodology followed was same as in Treatment of Hek293 cells with different
hBDNF-AntagoNATS to quantify the amount of BDNF and BDNF-AS but this time the cells are
N2a cells. Furthermore, the following PCR cycle was used: 50°C for 2 min, 95°C for 10 min, 50
cycles of (95°C for 15 seconds, 60°C for 1 min) using GeneAmp 7900 Machine (Applied
Biosystems).

[00256] Results Figure 8 shows Inhibition of the mouse Bdnf-AS transcript in N2a cells, by
AntagoNATSs: that blocking of the overlap region between human BDNF sense and antisense
transcripts upregulates BDNF mRNA levels. It was then determined if a similar regulatory
mechanism exists in a mouse cell line and tested 11 mBdnf-AntagoNATS that target the mouse
Bdnf-AS transcript. mBdnf-AntagoNATs contain a phosphorothioate backbone and three LNA-
modified nucleotides at both 3’ and 5” ends. Control oligonucleotides have a similar backbone and
modifications, but do not target any sequence in the mammalian genomes. Two mBdnf-
AntagoNATs (mBdnf-AntagoNA3 and mBdnf-AntagoNAT-9) were able to increase Bdnf mRNA

levels in N2a cells. In sum, blocking the mouse Bdnf-AS transcript with single-stranded
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AntagoNATSs (16-mer) caused an upregulation of Bdnf mRNA levels in mouse N2a cells. These
data suggest that the antisense transcript of Bdnf exerts a suppressive effect on Bdnf mRNA.
Treatment of Hek293 cells with different siRNA to quantify the BDNF protein

[00257] The methodology followed was same as in Treatment of Hek293 cells with different siRNA
to quantify the amount of BDNF mRNA, except at step 5 where, 48h after addition of siRNA was
performed. The media was then removed and cells were disrupted and their levels of BDNF protein
was quantified by ELISA (Figure 1¢) and western blot (Figure 1d).

[00258] Western blot: HEK293T cells were transfected with 10 nM of BDNF-AS, or control
siRNA. The cells were disrupted, 48 h post transfection, with 200 pl of Laemmli sample buffer
(Biorad) containing 350 mM DTT. 20 pl of the lysate was separated on a 10% SDS PAGE and
transferred it to a nitrocellulose membrane overnight. Then the incubated the membrane with
primary antibody for MecP2 (Abcam), BDNF (Promega, catalog number G164B) and secondary
antibody conjugated to HRP. After addition of HRP substrate, the chemiluminescent signal was
detected with X-ray film. The same membrane was stripped and reused it for detection of B-Actin as
a loading control.

[00259] ELISA: Cells were transfected with 20 nM of BDNF-AS siRNA or control siRNA. The cell
supernatant was collected for ELISA experiments. Alternatively, total protein was extracted from
mouse brain tissues embedded in protein extraction buffer plus protease inhibitors (BCA kit, Fisher)
and homogenized with the bioruptor and metal beads. Total protein was measured using BCA
protein assay kit (Pierce catalog number 23227) and sample loads were normalized to total protein
concentrations. the ELISA kits were purchased for human BDNF from Promega (catalog number
G7611) or mouse Bdnf Millipore (catalog number CYT306) and ELISA was performed following
the supplier’s protocol. Average absorbance was subtracted of three repeats at 450 nm from
background and normalized it to the control sample.

Treatment of Hek293 cells (not sure) with different concentrations of mBDNF-AntagoNATY to
quantify the BDNF mRNA

[00260] The methodology followed was same as in Treatment of Hek293 cells with different siRNA
to quantify the amount of BDNF mRNA except at step 3, where all mBDNF-AntagoNAT9 was
diluted to different concentration such as the final of 11 different concentrations were applied to the
cells (1:3 serial dilutions ranging from 300nM to 5pM) using the same proportional amounts of
Lipofectamine 2000 (Invitrogen cat# 11668019) as in Treatment of Hek293 cells with different
siRNA to quantify the amount of BDNF mRNA, using the in a same volume of Opti-MEM media
(Gibco cat#31985-070). This was performed at room temperature for 20 min and applied dropwise
to one well of the 6 well plates with HepG2 cells. Similar mixture including water instead of the

oligonucleotide solution was used for the mock-transfected controls.
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Results: As shown here in Figure le, there is a dose-dependent up-regulation of BDNF when
BDNF-AS is targeted by mBDNF-AntagoNAT9.

[00261] Figure 1 shows Antisense-mediated regulation of sense mRNA and protein. (A)
Knockdown of brain derived neurotrophic factor (BDNF) natural antisense transcript, BDNF-AS, in
HEK?293T cells (n=12 per treatment) with each of three unique siRNAs (10 nM) targeting the non-
overlapping region of BDNF-AS transcript, caused 2-6 fold upregulation of BDNF (sense) mRNA
(n=6 for each data point/treatment ***= P < 0.001, **= P < 0.01). Similar results were obtained
from experiments using Human cortical neuron (HCN), glioblastoma (MKO059) cells, mouse N2a
cells and neurospheres “data not shown”. Scrambled sequences, mock transfection and control
siRNAs were used as controls. Control siRNA for this and other experiments is an inert siRNA
(CCUCUCCACGCGCAGUACATT) that does not target any known sequence in the mammalian
genome. All measurements were normalized to the 18S rRNA and graphed as a percentage of each
mRNA to the negative siRNA control sample.

[00262] (B) Changes in BDNF and BDNF-AS transcripts were assessed over a period of
time, following BDNF-AS knockdown (n=6 for each data point/treatment). sSiRNA knockdown of
human BDNF-AS resulted in efficient and consistent downregulation of BDNF-AS, starting at 6 h
and continuing on to 72 h. BDNF mRNA levels rose at 18 h, remaining high for more than 72 h,
reversing to pre-treatment levels at 96 h. Note that the peak at 48 h is consistent and reproducible.
Although BDNF-AS knockdown begins after 6 h, upregulation of BDNF started 18 h post-
treatment. This time lag between the depletion of BDNF-AS and the increase of BDNF mRNA
shows the sequential order of events indicating that the cells require time to adapt to the removal of
the antisense transcript before upregulating BDNF.

[00263] (C) siRNA-mediated knockdown of BDNF-AS transcript caused an increase in
BDNF protein levels measured by ELISA. Cells were transfected with 10 nM of two active siRNAs
for BDNF-AS, scrambled siRNAs or a control siRNA for 48 hours. The supernatants of these cells
were concentrated and analyzed for BDNF protein by ELISA, using a commercially available kit.
BDNF protein was significantly increased (n=6 per treatment, ***=P < 0.0001, **= P<0.001) with
siRNA targeting BDNF-AS transcript.

[00264] (D) Western blots confirmed that knockdown of the non-protein-coding BDNF-AS,
with BDNF-AS siRNA1, but not control non-targeting siRNA transcript increased BDNF protein
levels without changing the levels of beta-actin. Collectively, these data suggest that there is a
discordant relationship between the sense and antisense BDNF transcripts in which BDNF-AS
suppresses the expression of BDNF mRNA and protein. Removal of this negative regulatory effect,
by BDNF-AS knockdown, causes upregulation of BDNF mRNA and protein levels.
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[00265] (E) Dose-dependent increases in Bdnf following Bdnf-AS depletion: dose response
experiments were performed using 11 different concentrations (1:3 serial dilutions ranging from
300nM to 5pM) of mBdnf-AntagoNAT9 (n=6 per data point/treatment) and a dose-dependent
increase was observed in Bdnf mRNA levels at 1-300 nM concentration with an EC50 of 6.6 nM.
Treatment of hippocampal neurospheres with siRNA

[00266] Dissecting mouse hippocampal neural stem cells in neurospheres: neuronal stem cells were
separated from the hippocampus of mouse pups, PO-P1. The hippocampi were mechanically
separated to single cells, collected by short spins and grown in a mixture of DMEM and F12,
containing glutamine, antibiotics, B27 solution and 0.001 mM concentration of both EGF and FGF.
After 34 days floating neurospheres formed. 100,000 cells were plated in 24-well plates coated with
poly-L-Lysine (PLL). The plating of neurosphere cells onto PLL will start the differentiation
process. On the third day post-plating, growth factors were removed from the medium and allowed
the cells to grow for 4 more days (7 days post-plating). By this time, the cell culture had a mix of
neural cell lineages consisting of astrocytes, neurons, oligodendrocytes and their progenitors making
it more similar to mature brain tissue. The expression of Bdnf and Bdnf-AS was measured in
floating neurospheres as well as in 3 and 7 days post-plating cultures. Knockdown experiments were
performed, using either 50 nM siRNAs or 20 nM antisense oligonucleotides targeting Bdnf-AS
transcript, at 3 or 7 days post-plating. Neural stem cells are also seeded in immunocytochemistry
chambers, (18,000 cell per well) in a total volume of 80 ul. Neurospheres were then transfected,
using the same protocol, to assess the functional effects of Bdnf-AS knockdown on murine primary
cells. After 48-72 h, cells were fixed with paraformaldehyde (4%) for 20 min and washed with 1X
PBS several times. After blocking with FBS, neurospheres were incubated with primary antibody
(Monoclonal Rabbit B tubulin III, TUJI) at a 1:2000 concentration overnight. Fixed cells were
incubated with secondary antibody, labeled with Alexafluor 568 (goat anti-rabbit IgG, 2mg/ml, at
concentration of 1:5000). Nuclei were stained with Hoechst stain. Images were obtained by
immunofluorescence antigen detection microscopy.

Targeting of BDNF-AS by AntagoNATS:

[00267] The term AntagoNAT is used here to describe single-stranded oligonucleotide
molecules that inhibit sense-antisense interactions (with different modifications, see supplementary
methods). Single—stranded gapmer were designed, oligonucleotides, 14 nucleotides in length, with
2’0O-Methyl RNA and/or locked nucleic acid (LNA) modifications. Using this strategy, we tiled the
entire overlapping region between human BDNF-AS and BDNF transcripts and identified several
efficacious AntagoNATs capable of upregulating of BDNF mRNA. hBDNF-AntagoNAT1 and
hBDNF-AntagoNAT4, targeting the first part of the overlapping region, produced the largest
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response. The data suggests that blockage of BDNF antisense RNA, by single-stranded

AntagoNATS, is sufficient in causing an increase in BDNF mRNA.

[00268] Then single-stranded gapmer were designed, LNA-modified, 15 DNA
oligonucleotides (AntagoNATs) 16-nucleotides in length with phosphorothioate backbone,
complementary to mouse Bdnf-AS. Two AntagoNATs (mBdnf-AntagoNAT3 and mBdnf-
AntagoNAT9) consistently showed a statistically significant increase in Bdnf mRNA levels in
mouse N2a cells (Fig. 7).

[00269] Figure 7 shows Inhibition of the human BDNF-AS transcript by
hBDNFAntagoNAT: The BDNF-AS transcript contains a 225-nucleotide overlapping region that
has full complementarity to the BDNF mRNA. RNA-RNA interactions may be responsible for the
discordant regulation of BDNF by its antisense transcript. To determine the regulatory role of
BDNF-AS on BDNF mRNA, gapmers (AntagoNATs) containing both LNA and 2°’0OMe RNA
modification were utilized to block the interaction between sense and antisense transcripts.
overlapping region was covered by tiling hBDNF-AatagoNATs. It was found that the use of
hBDNF-AntagoNATs upregulates the BDNF mRNA. Marginal downregulation of BDNF-AS
transcript was observed, which was not expected for 2°’OMe-RNA containing blocking oligos. 16
hBDNF-AntagoNATs (14-mers each with the sequences provided below) were tested and it was
found that blocking the first half of the BDNF-AS overlapping region has a greater effect on the
upregulation of BDNF mRNA. Specifically, hBDNF-AntagoNAT1 and hBDNFAntagoNAT4
caused significant upregulation of BDNF mRNA. Unlike synthetic siRNAs, antisense
oligonucleotides are single-stranded and can be shorter in length; therefore, reducing non-specific
(off-target) binding effects. Single-stranded locked nucleic acid (LNA)-modified oligonucleotides
are generally more effective, in vivo, compared to unmodified siRNAs.Bdnf upregulation increases
neuronal outgrowth.

Bdnf upregulation increases neuronal outgrowth:

[00270] Consistent with many previous reports that indicate stimulatory effects of Bdnf on
neuronal outgrowth and adult neurogenesis16-17, it was found that an increase in the endogenous
Bdnf level due to the knockdown of Bdnf-AS transcript resulted in increased neuronal cell number
and in neurite outgrowth and maturation at 3 and 7 days post-plating in neurospheres (Fig. 5 a-d).
These data suggest that the upregulation of endogenous Bdnf, due to inhibition of antisense RNA,
induces neuronal differentiation in neuronal progenitor cells and might cause a mature phenotype in
nascent neurons.

[00271] Results: Figure 2 shows Bdnf upregulation increases neuronal outgrowth (A-B)
Immunocytochemistry images of hippocampal neurospheres treated with either control siRNA (A)

or Bdnf-AS siRNA (B) 3 d post-platting. (C-D) Immunocytochemistry images of neuronal
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maturation and neurite outgrowth in hippocampal neurospheres treated with either control siRNA
(C) or Bdnf-AS siRNA (D) 7 d post-plating. Treatment of cells with siRNA targeting the Bdnf-AS
transcript resulted in increased neuronal cell number as well as increase in neurite outgrowth and
maturation, both at 3d or 7d postplating neurospheres. B-tubulin III stained red, GFAP stained green
and DAPI stained blue.

Delivery intracerebroventicular (ICV) of mBDNF- AntagoNAT9 using osmotic mini-pumps
knockdown BDNF-AS and up-regulate BDNF

Mouse studies: 10 eight-week-old male C57BL/6 mice were used for in vivo experiments. The mice
were prepared with chronic indwelling cannulaec in the dorsal third ventricle implanted
subcutaneously with osmotic mini-pumps that delivered continuous infusions (0.11 microliter/h) of
synthetic antisense oligonucleotide directed against Bdnf~AS (mBdnf-AntagoNAT9) or control
oligonucleotide (inert sequence that does not exist in human or mouse) at a dose of 1.5 mg/kg/d for 4
weeks. Tubing was connected to the exit port of the osmotic minipump and tunneled subcutaneously
to the indwelling cannula, such that the treatments were delivered directly into the brain. At 5 d post-
implantation all animals received daily intra-peritoneal (IP) injection of BrdU (80 mg/kg), for five
consecutive days. At the 28th day post-surgery, the animals were sacrificed and three tissues were
excised (hippocampus, frontal cortex and cerebellum) from each mouse brain for quantitative RNA
measurements.

Knockdown of Bdnf-AS increases Bdnf'in vivo:

[00272] Osmotic mini-pumps for intracerebroventricular (ICV) delivery of mBdnf-
AntagoNAT9 to C57BL/6 mice were utilized. mBdnf-AntagoNATY were then selected, which is
targeting a non-overlapping region of mouse Bdnf-AS, over other active AntagoNATSs, based on its
high efficacy to increase in Bdnf mRNA in vitro. After 28 days of continuous AntagoNAT infusion,
Bdnf mRNA levels were increased across forebrain regions adjacent to the third ventricle in mice
treated with mBdnf-AntagoNAT9 as compared to levels unaltered by an inert control
oligonucleotide (Fig. 3a,b). Bdnf and Bdnf-AS transcripts were unaltered in the hypothalamus, a
structure that is not immediately adjacent to the third ventricle (Fig. 3¢). Moreover, it was found that
AntagoNAT-mediated blockade of Bdnf-AS results increased Bdnf protein levels (Fig 3 d,e). These
findings correspond with the in vitro data described above and indicate that the blockade of Bdnf-AS
results in the increase of Bdnf mRNA and protein expression in vivo.

RNA extraction and RT-PCR of the mouse brain samples: Mice were euthanized after 28 days and
the brains were excised. One hemibrain from each mouse was fixed in 4% formaldehyde overnight
for histological studies. Another hemibrain was excised for RNA quantitative measurement from the
hippocampus, frontal cortex and cerebellum. RNA was extracted after homogenization in Trizol

reagent (Invitrogen, 15596-026) according to the manufacturer’s protocol. The aqueous phase was
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separated and added an equal volume of 70% ecthanol before passing the samples through Qiagen
RNeasy columns (QIAGEN, 74106) and those RNA samples were subjected to on-column DNAse
treatment for removal of DNA contamination. 400 ng of each sample was used for the first strand
cDNA synthesis and RT-PCR measurements were carried out. The percentile changes were plotted
in RNA levels, for individual tissues as compared to control mice, in each graph.

[00273] Results: Figure 3 shows Bdnf-AS regulates Bdnf mRNA and protein in vivo; (A-C)
Using osmotic mini-pumps, mBdnf-AntagoNAT9 (CAACATATCAGGAGCC) or control
oligonucleotide (CCACGCGCAGTACATG) was infused constantly over a period of 28 d, into the
third ventricle of mouse brain (n=5 per treatment group *=P < 0.05, **=P <0.01, ***=P<0.00 1
) . mBdnf-AntagoNAT9 directed against Bdnf-AS but not the control oligonucleotide resulted in an
increase in Bdnf levels in the hippocampus (A) and frontal cortex (B). In the hypothalamus (C) both
transcripts were unchanged, as was expected for a tissue that is not directly connected to the third
ventricle of the brain. (D-E) BDNF protein levels were assessed by ELISA and found that mBdnf-
AntagoNAT9 treatment results in an increase in BDNF protein, both in the hippocampus (D) and
frontal cortex (E), as compared to control oligonucleotide treated mice.

Delivery intracerebroventicular (ICV) ofinBDNF- AntagoNAT9 using osmotic mini-pumps
knockdown BDNF-AS and up-regulate BDNF

[00274] BrdU was injected in the mice treated with mBdnf-AntagoNAT9 in the first week of
the study for 5 days. After 28 days of continuous AntagoNAT infusion, histological examination of
brain tissues was performed and neuronal proliferation was quantified and survival using Ki67 and
BrdU markers, respectively. In mice treated with mBdnf- AntagoNAT9, an increase was observed in
Ki67 positive (proliferating) cells as compared to control treated mice (Fig 4a,b). the number of
Ki67 positive cells was quantified and a significant increase in cell proliferation was found in mice
treated with mBdnf-AntagoNAT9 compared to control oligonucleotide (Fig. 4c). In mice treated
with mBdnf-AntagoNAT9, there was a significant increase in BrdU incorporation (surviving cells)
as compared to the control oligonucleotide- treated mice (Fig. 4d). There were no differences in
hippocampal volume between control and mBdnf-AntagoNAT9 treated mice (Fig. 4¢). These
findings demonstrate that Bdnf-AS regulates Bdnf levels in vivo.

[00275] Results: Figure 4 shows Blocking of Bdnf-AS, in vivo, causes an increase in
neuronal survival and proliferation; (A-B) mice were treated with mBdnf-AntagoNAT9 or control
oligos. After 28 d of continuous mBdnf-AntagoNAT9 infusion, histological examination of brain
tissues was performed, using Ki67. Ki67 is the marker of proliferating cells in hippocampus and an
increase in the number of proliferating cells was observed in mice received Bdnf- AntagoNAT
treatment compare to mice received control oligos. In mice treated with mBdnf-AntagoNAT9 (B),

there was an increase in Ki67 positive cells (proliferating cells), as compared to control treated mice
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(A). (C) Mice treated with mBdnf-AntagoNAT9 had a significant increase in the number of Ki67
positive cells as compared to control treated mice. (D) In mice treated with mBdnf-AntagoNAT9,
there was a significant increase in the number of surviving cells (BrdU positive) as compared to
control oligonucleotide treated mice. (E) There were no differences in hippocampal volume between
control and mBdnf- AntagoNAT9 treated mice. Together these data (n=5 per treatment group *=P <
0.05, ***=P < (0.001) demonstrates that Bdnf-AS regulates Bdnf levels in vivo and that blocking
Bdnf sense-antisense interactions results in an increase in neuronal lineage, proliferation and
survival.

[00276] Although the invention has been illustrated and described with respect to one or
more implementations, equivalent alterations and modifications will occur to others skilled in the art
upon the reading and understanding of this specification and the annexed drawings. In addition,
while a particular feature of the invention may have been disclosed with respect to only one of
several implementations, such feature may be combined with one or more other features of the other
implementations as may be desired and advantageous for any given or particular application.

[00277] The Abstract of the disclosure will allow the reader to quickly ascertain the nature of
the technical disclosure. It is submitted with the understanding that it will not be used to interpret or

limit the scope or meaning of the following claims.
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CLAIMS

What is claimed is:
1. A method of modulating a function of and/or the expression of a Brain derived neurotrophic
factor (BDNF) polynucleotide in a biological system comprising: contacting said system with at
least one antisense oligonucleotide 5 to 30 nucleotides in length wherein said at least one
oligonucleotide has at least 50% sequence identity to a reverse complement of a natural antisense of
a Brain derived neurotrophic factor (BDNF) polynucleotide; thereby modulating a function of and/or
the expression of the Brain derived neurotrophic factor (BDNF) polynucleotide , with the proviso
that the oligonucleotides having SEQ ID NOS 50-55 are excluded..
2. A method of modulating a function of and/or the expression of a Brain derived neurotrophic
factor (BDNF) polynucleotide in a biological system according to claim 1 comprising: contacting
said biological system with at least one antisense oligonucleotide 5 to 30 nucleotides in length
wherein said at least one oligonucleotide has at least 50% sequence identity to a reverse complement
of a polynucleotide comprising 5 to 30 consecutive nucleotides within the natural antisense
transcript nucleotides 1 to 1279 of SEQ ID NO: 3 or 1 to 1478 of SEQ ID NO: 4 or 1 to 1437 of
SEQ ID NO: 5 or 1 to 2322 of SEQ ID NO: 6 or 1 to 2036 of SEQ ID NO: 7 or 1 to 2364 of SEQ ID
NO: 8or 1to 3136 of SEQ ID NO: 9 or 1 to 906 of SEQ ID NO: 10 or 1 to 992 of SEQ ID NO: 11,
with the proviso that the oligonucleotides having SEQ ID NOS 50-55 are excluded. thereby
modulating a function of and/or the expression of the Brain derived neurotrophic factor (BDNF)
polynucleotide.
3. A method of modulating a function of and/or the expression of a Brain derived neurotrophic
factor (BDNF) polynucleotide in patient cells or tissues in vivo or in vitro comprising: contacting
said cells or tissues with at least one antisense oligonucleotide 5 to 30 nucleotides in length wherein
said oligonucleotide has at least 50% sequence identity to an antisense oligonucleotide to the Brain
derived neurotrophic factor (BDNF) polynucleotide; thereby modulating a function of and/or the
expression of the Brain derived neurotrophic factor (BDNF) polynucleotide in patient cells or tissues
in vivo or in vitro, , with the proviso that the oligonucleotides having SEQ ID NOS 50-55 are
excluded.
4. A method of modulating a function of and/or the expression of a Brain derived neurotrophic
factor (BDNF) polynucleotide in patient cells or tissues according to claim 3 comprising: contacting
said biological system with at least one antisense oligonucleotide 5 to 30 nucleotides in length
wherein said at least one oligonucleotide has at least 50% sequence identity to a reverse complement
of a polynucleotide comprising 5 to 30 consecutive nucleotides within the natural antisense
transcript nucleotides 1 to 1279 of SEQ ID NO: 3 or 1 to 1478 of SEQ ID NO: 4 or 1 to 1437 of
SEQ ID NO: 5 or 1 to 2322 of SEQ ID NO: 6 or 1 to 2036 of SEQ ID NO: 7 or 1 to 2364 of SEQ ID
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NO: 8or 1to 3136 of SEQ ID NO: 9 or 1 to 906 of SEQ ID NO: 10 or 1 to 992 of SEQ ID NO: 11, ,

with the proviso that the oligonucleotides having SEQ ID NOS 50-55 are excluded, thereby
modulating a function of and/or the expression of the Brain derived neurotrophic factor (BDNF)
polynucleotide.

5. A method of modulating a function of and/or the expression of a Brain derived neurotrophic
factor (BDNF) polynucleotide in a biological system comprising: contacting said system with at
least one antisense oligonucleotide that targets a region of a natural antisense oligonucleotide of the
Brain derived neurotrophic factor (BDNF) polynucleotide; thereby modulating a function of and/or
the expression of the Brain derived neurotrophic factor (BDNF) polynucleotide , with the proviso
that the oligonucleotides having SEQ ID NOS 50-55 are excluded..

6. The method of claim 5, wherein a function of and/or the expression of the Brain derived
neurotrophic factor (BDNF) is increased in vivo or in vitro with respect to a control.

7. The method of claim 5, wherein the at least one antisense oligonucleotide targets a natural
antisense sequence of a Brain derived neurotrophic factor (BDNF) polynucleotide.

8. The method of claim 5, wherein the at least one antisense oligonucleotide targets a nucleic
acid sequence comprising coding and/or non-coding nucleic acid sequences of a Brain derived
neurotrophic factor (BDNF) polynucleotide.

9. The method of claim 5, wherein the at least one antisense oligonucleotide targets
overlapping and/or non-overlapping sequences of a Brain derived neurotrophic factor (BDNF)
polynucleotide.

10. The method of claim 5, wherein the at least one antisense oligonucleotide comprises one or
more modifications selected from: at least one modified sugar moiety, at least one modified
internucleoside linkage, at least one modified nucleotide, and combinations thereof.

11. The method of claim 10, wherein the one or more modifications comprise at least one
modified sugar moiety selected from: a 2'-O-methoxyethyl modified sugar moiety, a 2'-methoxy
modified sugar moiety, a 2'-O-alkyl modified sugar moiety, a bicyclic sugar moiety, and
combinations thereof.

12. The method of claim 10, wherein the one or more modifications comprise at least one
modified internucleoside linkage selected from: a phosphorothioate, 2'- Omethoxyethyl (MOE), 2'-
fluoro, alkylphosphonate, phosphorodithioate, alkylphosphonothioate, phosphoramidate, carbamate,
carbonate, phosphate triester, acetamidate, carboxymethyl ester, and combinations thereof.

13. The method of claim 10, wherein the one or more modifications comprise at least one
modified nucleotide selected from: a peptide nucleic acid (PNA), a locked nucleic acid (LNA), an

arabino-nucleic acid (FANA), an analogue, a derivative, and combinations thereof.
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14. The method of claim 1, wherein the at least one oligonucleotide comprises at least one
oligonucleotide sequences set forth as SEQ ID NOS: 12 to 49.

15. A method of modulating a function of and/or the expression of a Brain derived neurotrophic
factor (BDNF) gene in mammalian cells or tissues in vivo or in vitro comprising: contacting said
cells or tissues with at least one short interfering RNA (siRNA) oligonucleotide 5 to 30 nucleotides
in length, said at least one siRNA oligonucleotide being specific for an antisense polynucleotide of a
Brain derived neurotrophic factor (BDNF) polynucleotide, wherein said at least one siRNA
oligonucleotide has at least 50% sequence identity to a complementary sequence of at least about
five consecutive nucleic acids of the antisense and/or sense nucleic acid molecule of the Brain
derived neurotrophic factor (BDNF) polynucleotide; and, modulating a function of and/or the
expression of Brain derived neurotrophic factor (BDNF) in mammalian cells or tissues in vivo or in
Vitro.

16. The method of claim 15, wherein said oligonucleotide has at least 80% sequence identity to a
sequence of at least about five consecutive nucleic acids that is complementary to the antisense
and/or sense nucleic acid molecule of the Brain derived neurotrophic factor (BDNF) polynucleotide.

17.  An oligonucleotide 5 to 30 nucleotides in length wherein said oligonucleotide has at least
50% sequence identity to a reverse complement of a polynucleotide comprising 5 to 30 consecutive
nucleotides within the natural antisense transcript nucleotides 1 to 1279 of SEQ ID NO: 3 or 1 to
1478 of SEQ ID NO: 4 or 1 to 1437 of SEQ ID NO: 5 or 1 to 2322 of SEQ ID NO: 6 or 1 to 2036 of
SEQ ID NO: 7 or 1 to 2364 of SEQ ID NO: 8 or 1 to 3136 of SEQ ID NO: 9 or 1 to 906 of SEQ ID
NO: 10 or 1 to 992 of SEQ ID NO: 11, with the proviso that the oligonucleotides having SEQ ID
NOS 50-55 are excluded, and optionally further comprising at least one modification wherein the at
least one modification is selected from: at least one modified sugar moiety; at least one modified
internucleotide linkage; at least one modified nucleotide, and combinations thereof;, wherein said
oligonucleotide is an antisense compound which hybridizes to and modulates the function and/or
expression of a Brain derived neurotrophic factor (BDNF) gene in vivo or in vitro as compared to a
normal control.

18.  The oligonucleotide according to claim 17 wherein said oligonucleotide is 5 to 30
nucleotides in length and has at least 50% sequence identity to the reverse complement of 5-30
consecutive nucleotides within a natural antisense transcript of the BDNF gene.

19. The oligonucleotide of claim 18, wherein the at least one modification comprises an
internucleotide linkage selected from the group consisting of: phosphorothioate, alkylphosphonate,
phosphorodithioate, alkylphosphonothioate, phosphoramidate, carbamate, carbonate, phosphate

triester, acetamidate, carboxymethyl ester, and combinations thereof.
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20.  The oligonucleotide of claim 18, wherein said oligonucleotide comprises at least one
phosphorothioate internucleotide linkage.

21. The oligonucleotide of claim 18, wherein said oligonucleotide comprises a backbone of
phosphorothioate internucleotide linkages.

22. The oligonucleotide of claim 18, wherein the oligonucleotide comprises at least one
modified nucleotide, said modified nucleotide selected from: a peptide nucleic acid, a locked nucleic
acid (LNA), analogue, derivative, and a combination thereof.

23.  The oligonucleotide of claim 18, wherein the oligonucleotide comprises a plurality of
modifications, wherein said modifications comprise modified nucleotides selected from:
phosphorothioate, alkylphosphonate, phosphorodithioate, alkylphosphonothioate, phosphoramidate,
carbamate, carbonate, phosphate triester, acetamidate, carboxymethyl ester, and a combination
thereof.

24, The oligonucleotide of claim 18, wherein the oligonucleotide comprises a plurality of
modifications, wherein said modifications comprise modified nucleotides selected from: peptide
nucleic acids, locked nucleic acids (LNA), analogues, derivatives, and a combination thereof.

25.  The oligonucleotide of claim 18, wherein the oligonucleotide comprises at least one
modified sugar moiety selected from: a 2'-O-methoxyethyl modified sugar moiety, a 2'-methoxy
modified sugar moiety, a 2'-O-alkyl modified sugar moiety, a bicyclic sugar moiety, and a
combination thereof.

26.  The oligonucleotide of claim 18, wherein the oligonucleotide comprises a plurality of
modifications, wherein said modifications comprise modified sugar moieties selected from: a 2'-O-
methoxyethyl modified sugar moiety, a 2'-methoxy modified sugar moiety, a 2'-O-alkyl modified
sugar moiety, a bicyclic sugar moiety, and a combination thereof.

27.  The oligonucleotide of claim 18, wherein the oligonucleotide is of at least about 5 to 30
nucleotides in length and hybridizes to an antisense and/or sense strand of a Brain derived
neurotrophic factor (BDNF) polynucleotide wherein said oligonucleotide has at least about 60%
sequence identity to a complementary sequence of at least about five consecutive nucleic acids of the
antisense and/or sense coding and/or noncoding nucleic acid sequences of the Brain derived
neurotrophic factor (BDNF) polynucleotide.

28.  The oligonucleotide of claim 18, wherein the oligonucleotide has at least about 80%
sequence identity to a complementary sequence of at least about five consecutive nucleic acids of the
antisense and/or sense coding and/or noncoding nucleic acid sequence of the Brain derived

neurotrophic factor (BDNF) polynucleotide.
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29. The oligonucleotide of claim 18, wherein said oligonucleotide hybridizes to and modulates
expression and/or function of at least one Brain derived neurotrophic factor (BDNF) polynucleotide
in vivo or in vitro, as compared to a normal control.
30. The oligonucleotide of claim 18, wherein the oligonucleotide comprises the sequences set
forth as SEQ ID NOS: 12 to 49.
31. A pharmaceutical composition comprising one or more oligonucleotides specific for one or
more Brain derived neurotrophic factor (BDNF) polynucleotides according to claim 17 and a
pharmaceutically acceptable excipient.
32. The composition of claim 31, wherein the oligonucleotides have at least about 40% sequence
identity as compared to any one of the nucleotide sequences set forth as SEQ ID NOS: 12 to 49.
33. The composition of claim 31, wherein the oligonucleotides comprise nucleotide sequences
set forth as SEQ ID NOS: 12 to 49.
34, The composition of claim 33, wherein the oligonucleotides set forth as SEQ ID NOS: 12 to
49 comprise one or more modifications or substitutions.
35.  The composition of claim 34, wherein the one or more modifications are selected from:
phosphorothioate, methylphosphonate, peptide nucleic acid, locked nucleic acid (LNA) molecules,
and combinations thereof.
36. A method of preventing or treating a disease associated with at least one Brain derived
neurotrophic factor (BDNF) polynucleotide and/or at least one encoded product thereof, comprising:
administering to a patient a therapeutically effective dose of at least one antisense oligonucleotide 5
to 30 nucleotides in length wherein said at least one oligonucleotide has at least 50% sequence
identity to a reverse complement of a polynucleotide comprising 5 to 30 consecutive nucleotides
within the natural antisense transcript nucleotides 1 to 1279 of SEQ ID NO: 3 or 1 to 1478 of SEQ
ID NO: 4 or 1 to 1437 of SEQ ID NO: 5 or 1 to 2322 of SEQ ID NO: 6 or 1 to 2036 of SEQ ID NO:
7 or 1 to 2364 of SEQ ID NO: 8 or 1 to 3136 of SEQ ID NO: 9 or 1 to 906 of SEQ ID NO: 10 or 1
to 992 of SEQ ID NO: 11, , with the proviso that the oligonucleotides having SEQ ID NOS 50-55
are excluded and that binds to a natural antisense sequence of said at least one Brain derived
neurotrophic factor (BDNF) polynucleotide and modulates expression of said at least one Brain
derived neurotrophic factor (BDNF) polynucleotide; thereby preventing or treating the discase
associated with the at least one Brain derived neurotrophic factor (BDNF) polynucleotide and/or at
least one encoded product thereof.
37. The method of claim 36, wherein a discase associated with the at least one Brain derived
neurotrophic factor (BDNF) polynucleotide is selected from: a discase or disorder associated with
abnormal function and/or expression of BDNF, a neurological disease or disorder, a disease or a

disorder associated with defective neurogenesis; a neurodegenerative disease or disorder (e.g.,
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Alzheimer's disease, Parkinson's disease, Huntington's disease, amyotrophic lateral sclerosis etc.); a
neuropsychiatric disorder (depression, schizophrenia, schizofreniform disorder, schizoaffective
disorder, and delusional disorder; anxiety disorders such as panic disorder, phobias (including
agoraphobia), an obsessive-compulsive disorder, a posttraumatic stress disorder, a bipolar disorder,
anorexia nervosa, bulimia nervosa), an autoimmune disorder (e.g., multiple sclerosis) of the central
nervous system, memory loss, a long term or a short term memory disorder, benign forgetfulness, a
childhood learning disorder, close head injury, an attention deficit disorder, neuronal reaction to viral
infection, brain damage, narcolepsy, a sleep disorder (e.g., circadian rhythm disorders, insomnia and
narcolepsy); severance of nerves or nerve damage, severance of cerebrospinal nerve cord (CNS) and
a damage to brain or nerve cells, a neurological deficit associated with AIDS, a motor and tic
disorder characterized by motor and/or vocal tics (e.g., Tourette's disorder, chronic motor or vocal tic
disorder, transient tic disorder, and stereotypic movement disorder), a substance abuse disorder (e.g.,
substance dependence, substance abuse and the sequalae of substance abuse/dependence, such as
substance-induced psychological disorder, substance withdrawal and substance-induced dementia or
amnestic disorder), traumatic brain injury, tinnitus, neuralgia (e.g., trigeminal neuralgia) pain (e.g
chronic pain, chronic inflammatory pain, pain associated with arthritis, fibromyalgia, back pain,
cancer-associated pain, pain associated with digestive disease, pain associated with Crohn's disease,
pain associated with autoimmune disease, pain associated with endocrine disease, pain associated
with diabetic neuropathy, phantom limb pain, spontaneous pain, chronic post-surgical pain, chronic
temporomandibular pain, causalgia, post-herpetic neuralgia, AIDS-related pain, complex regional
pain syndromes type I and II, trigeminal neuralgia, chronic back pain, pain associated with spinal
cord injury, pain associated with drug intake and recurrent acute pain, neuropathic pain),
inappropriate neuronal activity resulting in neurodysthesias in a disease such as diabetes, an MS and
a motor neuron disease, ataxias, muscular rigidity (spasticity), temporomandibular joint dysfunction,
Reward deficiency syndrome (RDS), neurotoxicity caused by alcohol or substance abuse (e.g.,
ecstacy, methamphetamine etc.), mental retardation or cognitive impairment (e.g., nonsyndromic X-
linked mental retardation, fragile X syndrome, Down's syndrome, autism), aphasia, Bell’s palsy,
Creutzfeldt-jacob discase, encephalitis, age related macular degeneration, ondine syndrome, WAGR
syndrome, hearing loss, Rett syndrome, epilepsy, spinal cord injury, stroke, hypoxia, ischemia, brain
injury, diabetic neuropathy, peripheral neuropathy, nerve transplantation complications, motor
neuron disease, peripheral nerve injury, obesity, a metabolic syndrome, cancer, asthma, an atopic
disease, inflammation, allergy, eczema, a neuro-oncological disecase or disorder, neuro-
immunological disease or disorder and neuro-otological disease or disorder; and a disease or

disorder associated with aging and senescence.
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38. Use of an oligonucleotide selected from the group consisting of SEQ ID NOS 50-55 to target
a natural antisense transcript (“NAT”’) of a BDNF polynucleotide to modulate the expression of the
BDNF polynucleotide wherein said NATs are selected from the group consisting of SEQ ID NOS. 3
to 11.

39. Use of an oligonucleotide selected from the group consisting of SEQ ID NOS 50-55 to target
a natural antisense transcript (NAT) of a BDNF polynucleotide to modulate the expression of the
BDNF polynucleotide wherein said NAT is selected from the group consisting of SEQ ID NOS. 3,
4,5,7,8,9,10and 11.
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FIG. 2
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Lo — i 15 A0 R G IR A 2278 7 K1 (BDNF) 2 A% H BRI SRR / BLRIE I 751k,
G AFITREMRGE KE 5-30 MEHIRN 2D —Fh R U IR, 2 pridz b
— P EZE RS IR E IR R (BDNF) 2% H IR IR IR SUTF R R A BANT 5 2 A
%2 /50 % 477 F1 Rl — P, AT 1 BT i YR A 4278 7% (K17 (BDNF) 2 A% H IR ZhRe Al / B3k
e, ST R HER B SEQ 1D NO:50-55 FISEAEH 1 .

2. RABEBUAN SR 1 T A RGP A2 S 3= K7 (BDNF) £ %5 R (1) T RE A
[ BERIK TR, AFE AEIrR A R G5 K 5-30 MEEHRIE D — Mk UEZ R
e, Forb BTk &2 b — PR 5 A KA R SRS ) SEQ 1D NO: 3 [IRZH IR 1-1279 BY
SEQ ID NO:4 FIZAFHE 1-1478 8% SEQ 1D NO:5 HIA%E MR 1-1437 B¢ SEQ ID NO:6 (K%
1-2322 8% SEQ ID NO:7 [IZHE 1-2036 B¢ SEQ 1D NO:8 HIZ e 1-2364 B SEQ 1D NO:9
(A% % 1-3136 B SEQ 1D NO: 10 FIRZHFER 1-906 B SEQ 1D NO: 11 BIZEER 1-992 W 1)
5-30 NMELZ TR 2 Z BRI R M BANT FIHA %2 50 % [ 7 51 [F — 4, 2000 2 HER
HA SEQ 1D NO:50-55 HISEAZE R, T 5 I daph 2278 32 R+ (BDNF) 2 4% H R ZhRE Al
/ BRIE.

3. — R R B SE T B A R E A P IR 2B RN F (BDNF) 2% RN hRE
R/ BRI TV, AF TR B AN 5 KE 5-30 MEEH RN R D — R R UEZE
B, K frid B R 5 MIEM A E 7+ BINF) 2R RN L EZETRAA R
/b 50 % [ PP B TR — 14, AT A PR A 7 18 4 26 3 4 B B 4 £ o i 5 275 3= TR 7 (BDNF)
ZHRI DR / BERIK, 5/ 2R B SEQ ID NO:50-55 (L H IR

4. MRHEBURIEESR 3 B3 BB i i sk A0 2R A i YA 278 92 R 1 (BDNF) 2 4% H R 1K o
Refll / BUERIE T, AFE AT TR A R 5 K 5-30 MR E R B — MR LEZH
Pz iy, I BTk 2 /D — P R R B RS A5 RO R UG 1) SEQ 1D NO: 3 FZH IR 1-1279
B¢ SEQ ID NO:4 W% 1-1478 BF SEQ 1D NO:5 [RZEH % 1-1437 B SEQ ID NO:6 [{#%
H# 1-2322 B SEQ ID NO:7 [A%H T 1-2036 B SEQ ID NO:8 [i%H T 1-2364 B SEQ 1D
NO:9 %R 1-3136 B% SEQ 1D NO: 10 [{AZE % 1-906 T% SEQ ID NO: 11 [FAZHE S 1-992
P 5-30 NMELLZHIRI 2 2 H BRI A BEANT FI BA 2 /0 50 % 1P 5 F— 1, 26040 2
HEBR HL A SEQ 1D NO:50-55 HISEAZH R, M8 5 i dieh 278 3= ¥ (BDNF) £ HIRIIT)
REfil / BERIE.

5. — P WAEY Ra IR A E SRR ¥ (BDNF) 2% H R DhReM / BIERE 77
%5, A fFITA RGE SR T IR EE FREF BDNF) 22 E RN RAIR XEZH R
DX 5 1 23 2 — o s SCSEAZ R B A, M 18 5 T YR A 28 FR TR 7 (BDNF) 2 4% H R I Th RE
A1/ BRIk, 4R HER B SEQ 1D NO:50-55 HIZEIZH R -

6. MRHEBURIZLR 5 (17775, Ho i i ph 28 28+ (BDNF) [IZhREA / SR EAH T
T RRAEAR P AR S MR F

7. RPEARNELR 5 197775, Hod prid 22 /b —Fi i SCRE A% B B B ) T IR o 2278 2 TR+
(BDNF) Z % H BRI RIRR SUTFF .

8. MRHEARNZLR 5 7715, Horb ik 22 /0 — i R CFEAZH TR SR 1) T I R AP 278
K (BDNF) ZZERMmSH / SRR IZ IR 7 IR 771 .

9. MRPEAURNZLSR 5 7715, Horb Brid 22 /0 — P CFEAZH TR A8 1m) T I e &2 8 97 IR 7
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(BDNF) 2 HBRMESM / SdEE & T,

10. FRAEACRIEESR 5 B777%, Hop BT 20— e U E B & 1% B BL R 9 — FhEk
ZRMEM D BB RS 4 D — PMB A% (R 2 /D — PSR ) A% 1 R A
HE S

L1 MREEACRIEER 10 (7732, Ho ik —MEl 2 fig it dh ik B DUT 1 2 20— Pz ifi
(EIRREE 2 22 —0— HR A3 B M (KRR 20 . 2 — FR U A I O MR 38 20« 27 —0— e 0B 1 1) A
oy IR LA

12, RYEARIELR 10 (97772, HA BTk —ME 2 Mg i s6iE B DU 2D — vz if
(A% TR 4 BRAR RIS .2 -0 (L 208 (MOE) . 2' — .. Je SL T RIS . — BRI RS | b it
AR R G 2 SE T PR I 22 P PR B DR IR I T IR — I & IR R R P S5 S LA A

13, MRAEARIELR 10 (97772, H A BTk —ME 2 Mgt siig B DU 2D — iz if
MZH IR JRIZER (PNA) JBIAZ IR (LNA) (FThi R R A% R (FANA) L SR AT A Je HL A

AN
= o

14 ARIEBCRE SR 1 (77, o prid 2 /0 — P B B IR 5 W SEQ 1D NO: 12-49 friR
K2 — N FRERT

15, — P A P B A4 1 1 5 1R L h 0 4l B B AL 43 A B Y540 228 9% TR 1 (BDNF) JE IR 2
REAN / BRI KT, ARG TR 4B A 5K 5-30 MEHRK E /D —FE T30
RNA (siRNA) ZEAZ 8 BR 4% fish, I A ik 28 /D —Fh siRNA SE4% 5 1R A& ) T il w4278 57 R+
(BDNF) 2 H L[ R X 2% H BRYF e, Jorp ik 2 /b —Pf siRNA ERH IR S IR AP 42
BT (BDNF) 2% HERM R XA/ B SUZ B 5+ B 2 /D 4 TANEBAZ IR B TLANT 31
BA %D 50 % 875 R — 1M s AIAEAR P B4 /0 35 0 FL 230 M0 4 B Bl 2 21 A i P 42
K (BDNF) fzhRefl / BRIk

16. FRABBCRNESR 16 7715, KA RS H RS 2 /DA TMEEZRN T BEA 2
/> 80 % ¥ /3 3 [F] — Pk, Brid 28 /b 24 HANE BAZ IR 0 17 71 5 IR #h 228 72 A+ (BDNF) £ #%
HERI S LA/ BUA SUZIR 7 B Ab

17, —Fh KB 5-30 MEH RN EZ T, Ko rid S 8RS 2 25 BRI R H AN
FEFBA % 50 % ()7 5 [F— Pk, 1% 2 IR & KRR R U 4) SEQ 1D NO: 3 1% H R
1-1279 8% SEQ ID NO:4 % H 4 1-1478 B SEQ 1D NO:5 HIZ R 1-1437 B SEQ 1D NO:6
(A% 8 1-2322 5% SEQ ID NO:7 4% % 1-2036 B¢ SEQ ID NO:8 MK 4 1-2364 5%
SEQ 1D NO:9 [{RZET % 1-3136 B SEQ 1D NO: 10 [{AZE % 1-906 B¢ SEQ 1D NO: 11 [If%H
B 1-992 I 5-30 MELZH IR, %A Z R B SEQ 1D NO:50-55 FISEZH IR, HAT %
HiE— LS B o—MEl, Kh R 2 b—Mgimt e 20 —MEemrmEss . 20—
PSR A ) 8 2D — P B A A S s KPR EZE R e SR EE
FRIF (BDNF) &R %28 H 5 1E 5 06 BEORH EL /e A4 Py Bl pd 48 5 i Y5 A 4275 7% R+ (BDNF) S
R DhReAl / BERIA R R UG

18, MIBBCFIE SR 17 KIFZEH R, KPR B R K8 5-30 MZH L H-5 BDNF
SR B RAR  SUEG S 1) 5-30 AN SR IZH IR IV S 1) FLANT B A 20 50 % (1 /5 51 Rl —
PEs

19. FRAE BRI ER 18 M H IR, H o irid 20— Fue it 48i% B DU R H ) 8 -
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T AR R IS e S T PR I - IR A BRI« be R B B I S 2 W R I 2 22 P PR I T PR
5 IR — IR 2 A TRER R A A A A

20. MABBCHEK 18 MFEZH IR, H TR FEZ B RS 20— A B B % H )
i

21 MRPEACRER 18 (S BR, Horh Ik 2 4% 1 IR A0, 25 B AR R I o 1 1) 8 1) i
.,

22. RIEAANZR 18 ML IR, KPR EZERO & 20— MBI R, B
BB RZEERIE B ZIR VBUZER (LNA) 2 AT LA A

23. MRIEAANZR 18 M H IR, KPR FE % BB A& 2 ME, H i g ima
F51% B DU MBI R B R AR RR S e AL W R G . AR R TR e A R R I L &
FEWRBRES &I T RS  BRIRES WL =R Rk LR EE R R M A A

24. MRIEAFNER 18 FIF R H IR, KPR ZEZ B RO 5 2 M0, g ima
FE1% B LA B RZE R AR BUZ IR (LNA) SR AT A 5 .

25. AR EE K 18 MIFEZEH IR, H AR B8 R &% B MU 2D — PR
WA 22 —0— AL 2B RIRETR 2. 2" — R EIB IR RS 2. 2” —0— K s A8 i B AR 5T
G U HER HH Go

26. MIEAFNER 18 FIFZH IR, KPR B2 H RO 5 2 MM, H it ima
FEi% B VLR MBI RSS2 2" —0— FAJE 2 3B U B 3 20 . 2" — PR AU S AB A0 (R0 R 35 0
2" —0— KEEABA IRE A 73 DR ER o S L2 o

27. RIEBCFE R 18N FEZE R, K Ik FE K AR /DA 5-30 MEHR H 5
YR AP E R R F (BDNF) 2% H BRI s SURT / BUA SURE 238, Hor Firid SEAZ 1 IR 5 T 5 f
25 R+ BDNF) ZZH BRI A/ B Xt / BAEg b % 5L 7 31 1) 2 /0 29 A
HESAZ IR B TANT B EA 202 60 % 15 51 [F]— .

28. MRIEACR LK 18 M HEZE L, Hoh ik % B IR i #4878 =K+ (BDNF) 2%
IR AT/ B X Iahe Al / BAE SR IR T B ) 2 /D ) LA S IR I BANT I H A
F /b2y 80 % 7 71 A — Pk

29. IR ER 18 ER TR, KPR ERERSE 20— Ml aER=REF
(BDNF) £ % H R %48 H 5 1F 5 % BEAH Db 78 44 Tl A /1 1 15 28 /0 — AN T Y b 4278 9% R
(BDNF) Z % H RIS / BLIIEe

30. MABRBCREE K 18 HIFEZEH IR, H AR FZ 5 A &0 SEQ 1D NO: 12-49 FrRfy
731,

3L — MM HE Y, A5 RAE R E R 17 B0 T — b B2 b i 5 ook 4278 95 R 5
(BDNF) 2 1% B 5 7 M I S A% B IR AN 24 2 L mT B2 32 IR T 771) o

32. MABRBCREE K 31 KA, K rR B HER -5 SEQ 1D NO:12-49 s KA
—MZHR T B 2025 40 % 151 [ — P

33. MABRBCREE K 31 WA G, i prid Bz 50 5 40 SEQ 1D NO:12-49 FroRfiix
HERIT o

34. RYFBCFIEER 33 AW, LA FriAdn SEQ 1D NO: 12-49 iR EZ HRES —
ML MBS #e
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35. MABRBCREK 34 WA G, KA prd-— s AMEMiE e IR IR NS P LB
B RAZ IR Bz R (LNA) 97 A A

36. — PR BIGYT 5 D — PR 4 S SRR (BDNF) A% H B / B 2 /b —Ff
S P DAE % BB B 77 V2, AR 1A R VAT A RGN E K 5-30 MEH R 2/
— PR R, Horp Ak 20— P S B IR 50 5 R R UGS SEQ 1D NO:3 1%
H 1-1279 B SEQ ID NO:4 fAZEH MR 1-1478 B SEQ ID NO:5 fREH I 1-1437 B SEQ 1D
NO:6 %R 1-2322 8% SEQ ID NO:7 HIAZH 2 1-2036 3% SEQ 1D NO:8 HIAZH T 1-2364
B¢ SEQ 1D NO:9 fRZE T 1-3136 B¢ SEQ ID NO: 10 [{RZH T 1-906 B¢ SEQ 1D NO: 11 K%
HER 1-992 1) 5-30 MELZH RN 2 2 H RN & H BANT I B A 20 50 % 1771 [F—
PE, A2 HEBR A SEQ 1D NO:50-55 ML H IR, I H 454 Frid 2 /b —Fh i oh 228 77 [
+ (BDNF) 2 K% H BRI R IR I S B AR 75 Fivid 22 /b — M eh 228 329+ (BDNF) 2% H
FRIERIL s T TRBE BRI 5 20— P iiE s 25 32 R+ (BDNF) 22 H A/ stz /b —
P B 7= ) AH 2C B9 o

3T. IR BRNZER 36 (7515, Hod 5 2 /b —PiniR #h 278 72 A+ (BDNF) 2% 5 E&AH
FRIPIRE H 5 BDNF [ 58 ThRE R / SR IEAH OC (7 B SR S ph & s B RS . S
R AR SR BE AR D0 15 s BURAG  PPe AR MR P BRG] T B /R PR R P TR 4% P 7
SEBT I VLB GA PR R AL S ) PRGNS (FIAIE AR 2 2U0E RS i o 2LE AR i
B A7 I 73 L o 5 1 R 2 AL P A5 5 Rk B 7] ot R 2 e M. (LB 39
RUMGIE ) « 3R M2 S L O4% 5 RLBLSERS SO PEAS M A e 2 MR B e e or |y ) o
XA RGN B & R (B, 2 KR ) 0238 5% KIHEGE IR A2 G . R
VRIS LEE 22 DI [RRAS A P G 34 Y . 7 SR s e 1 569 5 R 10 A 448 7 S I i 93
5 R AE T R L REHIR PR AS (491 0, B A0 T R R AS R BRI AL R AE PR RS ) s B Fh I B 42
4% T BE R (ONS) FR WA ik Bl e 22 40 Hu i 4% . 55 ATDS A3 R AR 42 Dh R g . LLig 3))
A/ BUR S MR NEE R e sh AR FE RS (B140, BB R R AG 12 1 a B UK A 1t
TERRG S o i I3 T e S RN 20 AR A6 sh et ) 0 sl DR (09 2, 0 S A s 40 5 3 P DA
JA s T/ AR JEABUE , 9 ) S R 1 0 R SRS 70 5 R R 4 S5 A5 R ) R B
TRE ) MGG A B R (G0, = SRS ) SRR (T, 18P R B T R
Yo 5T R A R HIETR AR LENUE 5 JR A S IO . 5 I AL R R R R 5
v B IR A R 5 B g PR A IR 5 R A A R I L R R
I A 2 AR AT S IR KPR L R PR 1B e R S R 1B R R AU L KR TR B
JERRZETRE ATDS AHIS ISR T R 1T 252 2 P XIS R 45 B A . = MR B R 58
BEI5 A SRR 5 RN S AR A R Mk Sk AR R PR ) (AR TE TR IR
I MS FHIE B AP 4E 7095 IR0 5 B0 2 BRI AN I8 A e & oG PE R R R LR SR
(IEZERRAS ) VR SO0 1 D BRI AG . 2 BB BR 45 A AE (RDS)  HEAS B Sl A (ol , 9%
SKA EEMRETSE ) BRI RN R R G ZBOA RIS (B, SEERAIENE X 3
B R BIR G EVE X R A EJF IREE AR IIUME ) AR TEE  DUR FRBREE. 78 — FiE9 < i
R EESHE B ME | ondine ZEAE . WAGR 2541 T S35 BB R4 A4 BN 0 B
P45 R B B A5 R PR PR A g AR | R A R R A I R E | T8 B A
22 709 A [ AR 22 B4 IR RERE AR U S A AE R E A R R ME O  AE I BUE LIS
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T 225 i R 272 Y2 9 PR i A 448 G P8 2 PO 9 T i R A 28 R BRI BURIE s LS AR 52
LA R SR IE -
38. §L[H] T BDNF 2 % H BRI RIR K L) ( “NAT”) 1% H SEQ 1D NO:50-55 5%
2R T 5 Frid BDNF 22 H BRI RIA ) A id, Horp Birid NAT 38 5 SEQ 1D NO:3-11,
39. $L15] T BDNF 242 H R ) R IR I S s4) (NAT) 193% [ SEQ 1D NO:50-55 [ ZEA% H

12 FH T8 5 Bk BDNF 2 i H IR R IA I ig, Fo A B NAT & 5 SEQ 1D NO:3.4.5.7.8.9.
10 F1 11,
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B REREAERET BONF) MRRR LA
7 BONF AR 7505

[0001]  AHICHIEIAZ X 5] H

[0002]  AHIEESR 201243 H 15 HEZ KL Im LA g 2715 61/611, 225 F12012
3 A 23 HIRAZH3E E IR L F g 2705 61/614, 664 [KF) 35, X /& 4 3CiEt 5] H 9
AN,

& B
[0003] 7RIk W SE it 77 S 045 U 75 BDNF MIAHOC 70 F I ZRIE M / BN BEM HIZ H IR -

BRREAR

[0004]  DNA-RNA A1 RNA-RNA Z& 32X TR DI RENVF 2 77 (.45 DNA S Hfil] L 3% s Mg i)
M S NEER . A TR E R U HRE SRR S A FE LR R X
Z A TR T 558 RNA 2R 58 R PUELRL R R AL, AT T30 RNA BT822 e s R R ] . R
CDNA H A DNA-RNA Z& A4 78 2 A2 R B H VS AL I S B IR AIE , 2242 W A% BRI H Y
WG TEARAE T K2 B MR i o Al I iR B4 e, iIX 5 5 I EU% H % (ODN)
(4G O — 18, BB BEATAIAE N RNA 43 HH W IR RE R R IR . FDA Seiln fteifE 1 — P e SLZ9),
VITRAVENE™ ( TR 97 E4NMLm BRI 58 ) , 1% S T e U A ¥R T LA

[0005] WO 2010/093904 J% H:3& %M Hif US/2011/0319475 /AFF T BDNF 1E M {E I A3
BT il B A% PR VA 15 IR SERR o AFAEE BT 0T R AR ROSCEBARBEAT FR S R AN 5 X P bR B M I
YT BDNF &5 1R 348 DA 7E #7697 BDNF AH IG5 9 A RiE B T 559697 BDNF AH G i Al
REA R A I R B H IR 7 2

[0006] K EHMEIA

[0007]  FRALAHEA L2 AR B AL, I T ] 22t HE A R B ) PE BRI SE 5T o AE R AR
PUR BB 50 32 AR < AN 2 B T fif R B PR i BOR) 83K i 9 FE B0 S

[0008]  7E— AL 7T &, AR B AR A 0 sk A5 A A 1) T R AR s S i) B AR ART IX )
NG BRI R AR B S s (A L, AT 51 A FLBh 40 A= ¥ 44 o oAH B2 BDNF A S
(1) E IR T75 o RS FE AR SCHTIR B R AR e S s M 40161 mT 385 s iRNALAZ A /)N 43
ARSI, HAOANAEAR R ETEEZ W .

[0009] — SR T7 RIBULAEAA N EBUESN R TT A R g (OFE, HAR T E 3 4 s
Z1) I BDNF 2% H R ZhEef / BUERIA 77125, Frik J7iZ s KN 5- 2] 30 M
BRI R L EZ BRI REY) RA TR AME AL, KA EZHFRE T 2%
H R R A BANT BB A 20 50 % B P [F-— 1%, prid 2 2 5 R A5 18 SEQ 1D NO =3 9%
S 1-1279 B SEQ 1D NO:4 A% E S 1-1478 BL SEQ 1D NO:5 [ 1 1-1437 8L SEQ 1D
NO:6 fA%E R 1-2322 B SEQ 1D NO:7 [ H 1 1-2036 B SEQ 1D NO:8 HIAZH R 1-2364
ok SEQ 1D NO:9 HIAZHER 1-3136 B SEQ 1D NO: 10 HIFZE 8 1-906 B SEQ ID NO: 11 )%
HIE 1-992 Z 1) 5-30 DNELAZH IR, M EAR N BUA SN T Bk 1) R G4 prid B %
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4N M B2 41 1 BDNF 2 A% B BRI ZhBeAN / Bk, 21 & HERR A SEQ 1D NO:50-55 5%
HIR.

[0010]  FE—ASERET ST, FIARFEZH BRE W T AN & 4 47 /£ 1K) BDNF 2 4% H L 1)
RIRR SUFF, W1 SEQ 1D NO :3-11 s BIAZE R, LA S AT A AR A4 SR A7 FE R RIS R
AR RTHEYD F BAEANT A . IX KR U E BRI SEB 40 SEQ 1D NO :12-49 iR,
[0011]  YE5B—ASLhE Ty K, AR HAHE Y A K50+ BONF 2 H R DIREBRIA
(17712, G045 F S8 131 T BDNF 22 4% 8 IR I R R e )G sy i) 2220 — A e U A% B IR He fu e
ARG, Bk KR S SCEE )& E SEQ 1D NO »3 (A% H R 1-1279 B SEQ 1D NO:4 [
AR 1-1478 8L SEQ 1D NO:5 [IRZEH 1R 1-1437 B SEQ 1D NO:6 [A%E 2 1-2322 B SEQ 1D
NO: 7 A% R 1-2036 B SEQ 1D NO:8 [iZE 2 1-2364 B SEQ 1D NO:9 (% 1-3136
8 SEQ 1D NO:10 [k H S 1-906 B SEQ ID NO:11 [A%E R 1-992 Z N 5-30 INiE 4%
HE, MR A9 R4 BONF 2 % H BRI R fl / Bk

[0012]  FER—ALFETTEH, AR HAR T LY RGi+ BINF 2 ZH BRI IREDRIA
(17512, A6 F 4 1A T BDNF 2 4% 5 BRI R 98 e )G s ) IX 3 i 22 /0 — b e U A%
B Pk W) 2 e, Frak KRR S U )AL & 48 SEQ 1D NO =3 A% H R 1-1279 B SEQ 1D
NO:4 [AZ B2 1-1478 B SEQ 1D NO:5 [AZE 2 1-1437 BL SEQ 1D NO:6 (%R 1-2322
8¢ SEQ 1D NO:7 fIRZH R 1-2036 B SEQ 1D NO:8 FIZH R 1-2364 B SEQ 1D NO:9 Fi%H
% 1-3136 8% SEQ ID NO: 10 [IAZE B 1-906 BF SEQ ID NO: 11 fAZE IR 1-992 Z W 5-30
ANEBEAZ L, TR T PR A R G BDNF 2% H IR DIRefl / BikiA.

[0013]  FE— LT R, Ak WAFER AN R b B4 SEQ 1D NO:1 A 2 (1) BDNF %
ZHER DR / BERIA I T715, A5 AL A T Brid BDNF 2 4% 5 IR I R 98 e X 564 (1)
Z/— PR X E BRI TR Y R G, Pk RIR S SCR A& 78 SEQ 1D NO =3 H)#%
HH2 1-1279 5L SEQ 1D NO:4 A% H 82 1-1478 B SEQ ID NO:5 A% H 2 1-1437 B SEQ 1D
NO:6 [AZH R 1-2322 B SEQ 1D NO:7 MIRZH R 1-2036 B¢ SEQ 1D NO:8 [{iZH R 1-2364
8% SEQ 1D NO:9 [UAZ S 1-3136 B SEQ 1D NO:10 [I4ZH: 1-906 8% SEQ 1D NO: 11 [{i%
HIR 1-992 Z WY 5-30 NMIELLAZ H IR, MITTHE =i FTIA BDNF 2 4% 5 IR BUH R IE Y Dy e
A/ BRIA.

[0014]  FES— LM ES, AR PR EEY R HA SEQ ID NO: 1 1 2 %) BDNF
ZIZEBRRTHEER / BERIERITT %, AFE FHEE A T Brid BDNF 28285 5L RIS S
D LEZE R ITIA Y RS, WTTHE S ik BDNF 2 1% H BRECH K8 7 M) (1)
DR / Bk, Herp il R R e SUEe 503 B SEQ 1D NO:3-11.

[0015]  FES— M7 EH, AR WA EEY RgH HA SEQ ID NO: 1 A1 2 [#) BDNF
ZIZE BRI TR / BERIERI T, AFE FHEE A T Brid BDNF 2828 B [RS8 I U S
/D LFEZE R ITIA Y RS, WTTHE S A BDNF 2 1% 5 BRECH: 8 7 M) (1)
Dhgefn / Bk, Horp Bk KRR s SURE e 1 SEQ 1D NO: 3-11 L AR BT | X E R
% SEQ ID NO:12-49 K& /b—Fh,

[0016]  FE—ANSEHtE 7T R T, HEWEE—FhEZ P54 N/ B X BDNF 2 H RS &
KR X FEZE R -

[0017]  FE—ASEiET EH, TR BEZERO G — M2 NEBMBER I ZEE .

8
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[0018]  FE—ASEHtE7T R T, IridFEZ ERA G — PNEE AU .

[0019] £ X 55— ANSEi 77 &, BridAS 0 A% H BR 5 A1 1B AL , A FR IR AU IR
B B L RS IR AZ R L 27 -0~ B L  JREih L W AR L B Hh B R (LNA) . D, B
AR L B BN BUZ IR 5+, 5 o« -L-LNA.

[0020]  FE—ANSEHETT R H, MG TR SR H IR BT VLA & ik P BRUIE IR Pt FH T 263
[0021]  FE—DEHTTET, BITRAREZERAAMHAEY . WITTRaERb—
R i s UGB R, AR IV T TAB DURAE — BE TR A& 24 & . Pk iadT
GRS R 1 A R R il PR PR AR

[0022]  FE—ASEHETT T, IR AL B IR E S B R BUE B T 8k 5+ (FlnfE
[ 5L TAT K ) »

[0023] FE—NSEHEHT R, A KOS SEQ 1D NO:50-55 1 A #E E] T KR I L~
(NAT) FOBEAZE BRIV BDNF 2 B H IR 1R ISR A&, HoA Bk NAT #& 5 SEQ 1D NO:3-11.
1E S — AT 2, AR BAHE SEQ 1D NO:50-55 1B MER [ T RAR R T (NAT) |
FRH IR IR T BDNF 242 5 B (3R 1A [1 H 3s, FLAP BT IR NAT 1% [ SEQ 1D NO:3.4.5.7.8.9.10
11,

[0024]  HET7HHHA T H o

[0025]  Pff IRl i 2 15 i

[0026]  [&] la—e &7~ A X mRNA I EE 1 5T (9 e LA 2. B la BoR, 76 88\ T
BDNF-AS % SEWp i AF 5 B X I8 ) = Rl siRNA ZEAZE BRE Y UM ARV R R )5, K&
BDNF % St f 3 o & 1b 57 BDNF-AS #E[A] ) siRNA jifi [ i5 BDNF F BDNF-AS % 3%
VI IR IA I FE R A 20 8E o B R B AE I RIS 25, BDNF-AS 'R, H XS5 BDNF 3K ik
FEEERR . K 1c SR FIRELE T BDNF-AS #5401 siRNA S35 19 n 3853 ELTSA I
=) BDNF & [, MELT R siRNA B0 HE ) AESE M) siRNA AN 253850 BDNF & H . B 1d TR
Jiti FH &P siRNA J5 48] ELTSA A1/ B8 19 5T BR800 & 1¥) BDNF (85 1 B K P o [ e 7R AH
TR R RRIKE (107°-10"M) SR REHE B i 950281k

[0027] 2 &7~ Bdnf FiAREMEAITTREAK (neuronal outgrowth) .

[0028] & 3 &7~ Bdnf-AS 7EAK P A F Bdnf mRNA 185 i .

[0029]1 & 4 BIRIEP Bdnf—AS FrI R 5| 240 28 To 735 A0 1S 58 I 3

[0030] & 5 7~ BDNF-AS i 5 BONF mRNA F i,

[0031] & 6 &7~ Bdnf FIEMIHE G .

[0032] & 7 7% hBDNFAntagoNAT $1i| A BDNF-AS 34

[0033] %] 8 &7~ AntagoNAT #If| N2a 40 Fh (¥ /)8 bR, Bdnf-AS #3547

[0034]  [&] 9 E.7R BDNF-AS @ BEA % TrkB 7K AR A AR AN 77 4] () BDNF AH 4R ]
(Let7C FI KIF18A) :LIN7C Al KIF18A 43l 247 F BDNF3” RHEM 57 FiFHIZER .,

[0035]  JFFURMULAH :SEQ 1D NO:1 : ANFWIRHHEE = FF (BDNF) , 34774844 3, mRNA.
(NCBI %% :NM_170735) ;SEQ 1D NO:2 /NRMGYRANEE IR F (Bdnf) , #2844k 1,
mRNA (NCBI & 5 5 :NM_007540) ;SEQ ID NO:3 :K4R BDNF Jx ST 7 ( % 34 A5 44 BT1A ;
NR_033313.1) ;SEQ ID NO:4 :K4R BDNF Jx X 5% (#5475 4k BT2A ;sNR_033314. 1) ;SEQ
ID NO:5 : R4 BDNF 2 LB (#5547 44 BT1B sNR_033315. 1) sSEQ ID NO:6 : K4k BDNF

9
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RSP (A8 44 BT2B sNR_002832. 2) ;SEQ 1D NO:7 : KR BDNF Jx X3 (53448
4 BT1C sNR_033312. 1) sSEQ ID NO:8 : KK BDNF iz X 5% (BDNF-AS 4844 ) ;SEQ ID NO:9 .
FAR BDNF 2 LB sSEQ ID NO:10 :/)NER KR BDNF Je ST (/NER BDNF-AS 2544 1) 5SEQ
ID NO:11 :/NER SR BDNF Jz U3 ( 7NBR BDNF-AS 2844 2) ;SEQ 1D NO:12-55 : Jx X HE %
HW ;SEQ 1D NO:56-59 705l [e X B H R 12-15 (K5 8] H.AMNF A ;SEQ ID NO:60-64 : %
SR B R 42-46 1A HAMNFE S ;SEQ 1D NO:65 #1 66 0 H7 /%%, LNA(2” -0,4” —C
PR LR ) +A% B +T BF +Ck BE +G% ;27 OM(27 —0— FFJE ) :mU B mA* 8% mC* B, mG* ;
PS ( BRACTEIRES ) T 8% A% B G B c* ;RNA :rU B rA 8% rG 8% rC.

[0036] V4N

[0037] =75 F T Ui FH (R 7~ 1 B2 I AE T SCAR IR AR R BH BB T T . B3R AR 1) 02, R
VP2 BARA 08 R AT 2R IR MR AR R B B 7843 BRAF o SR, AEAH DR AU A B H AR N 7
ARG R, P EAS — AN B A BRI G LT S A Ak B B3 nT FH HoAth 7 vk
SCEAR R o AR AN SZAT N ECE A B EE T BRI, RO — S4TSR DAAS [F] AT AT R/
B HARAT ABCE A RN AT . ShAh, FEAERTA VLB M AT B 10 S AR R B 1) 7 1
R FH

[0038]  ARSCAH I FTA PR 2 (R 44 FR A0S (R 7= ) i A RSk AR ART 40 R ) RD VR 420 o
ZWRN F A SCAF BB T RER . Bk, ZARESFREAR Tk B AR/ R
(R RURISE DR =4 o B R AR 1 A ok B BARY Rl () 2 R B2E PR = e , = B A FF
POAZRIETERT, 3 BB AR IR BRSO B e 7R, 5 A BLER g B o PRIk, 49 4, %
TARSCAFFRIAE— LS 77 58 oh A R LA % B AN U B8 7 2 B R DR & R Ak
H ARz (B, HART HAL FL 304 25 R EI AT S 228 ) [ FYE A /
B L[] [R5 R RUAUEE R 7 ) o AE—ANSEE 77 28T, i B DR B IR 17 971 Dl ) 22 R B 1
A, E X

[0039]  ARSCHTHH BIAE A LA B Ak 1y st 77 22008 B A = EIBR I A B o Bk BR
SR H RN, AR SO I BB R AT FLCBTIR T R EERE R BUE .
Ak, SEAE “BFER) 7 AR CBAAWT CHA R T7 B AR RIE AR / BUBCRIELR
H T ORI &, X EAE S E AL T AE “a87 77 R rEn.

[0040]  ARIE “4y” BL“ KLY BOALE ARSI W E AN 7T e i BARE R T2 % 22
O Z P 35 4 B T 122 AT 00 o Bt o 10, B, I & R () PRl o 48] 20, 2 R AR 03,
[FISEBe, “297 P BONTE L BUKT | WkRHEREZ N . B0, “L7 Al BONG EEMRZ 20%,
ik 10%, BEARIE 5%, ML TERIE 1 % Va8, BARROC T A KRG B0IHE, AL
A RN R — N E S 2 N, LB 5 2 W, BAIETE 2 52 o A G FIRUR]
BRI AR, BRIAE AU, 15 W MAR R ATE “ 407 /e BARE ) T B 52 iR 22 Y6 [

Z W
[0041]  ZRSCFi RO A E “mRNA” 5y B T CAN 4L ) T 25 08 1) mRNA #4547, BL AATR AT ]
] I e e .

[0042]  “Jx EAMGES” 8 “ e XALSY)” &5 55— RNA B DNA ( 41 RNA. DNA) 4541
RNA B% DNA 73 401, a0 S 4 RNA 4% H R, DU H 35k RNA-RNA A8 BAE A 455 55— RNA
SEPR AT #E RNA (VG PE. I EZER ] LR AR E 2 2 H R KA / BT,

10
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08 SCREAEALHE NIBIT IS BUHAR AL 2 KB A H AT /MR RNA B DNA 43+, X K5+
AL 45BN Sz X RNA B DNA 437 F3 RNA (RNA1) 43 RNAL 5 1H RNA 43 siRNAL i {E RNAL VG
7 M4 %H RNA (therapeutic editing RNA) BA BN FIFIFE A RNAL [ SR FRMWA I X
FZERINEIE S Y] (BGS) FIZHER. n] 884 (alternate splicer) 54 4R A
Je HoAth 55 AL IR I A /D — TR 2 S B RAL . TR G, AR IX AL A4 DL SR RE L OURE L
o R BRRFE R AL RGN
[0043]  FEAKRBIRIE DL H, RiE “EZER” S48 ZMZK (RNA) SR EZ MR (DNA)
BHBENYNEREMEEREEY. MECEZER”, WA R RIS S 1 5 5l 5
(linkage) 42 ME BRI RAE, WA AT Z . LB o - 7k
R KAZER (PNA) (BIAZ R (LNA) (ERAR TR BR B . FF A IR IR 55 . B HIRAE W Bt ik
AR BAE A IR (B R AR - 38 B d (Watson—Crick) RUBRIERC X | BH S o 71
(Hodgsteen) s i 4] BAAS 7S U B FE O 0 25 ) B R h 4 A ¥ 2 B H R -
[0044]  EREHBRPIA“BRAR”, B, HAFRK XA . EARKHELT, “RE17HE
YINFIZE R, HAE A ECE 265X, 440, DNA [X \RNA [X \PNA [X 5. BEAME X
/- gARETT (B AEBEZRERAAY N T AZER ) Hf. XEEZE R
AL 2D — X, HP TR B B ALBMHN DRI — B PR Re . BZE
P& () BT 75 R MR A AR AN PR T, 490 2 8 2 40 o) A2 T80 g o e X B A 348 5 1) 24 et BOR /B3
PRAR BRI S AR 7T . IR H IR ASF X ] B AR EE . RRHIREGE
BHE BRI P ECE Z Rl ERrA B Z R B IMEZER SRR EN /) EZ
HIRF IR & 4
[0045] EZHEETHA] “EfF 5 IRAE (in “register”) ” HuikdE (BN ARG AE R IR
DNA — 3G S e 4 ) B I W) B A 2 4 10 X A Ao o [V B 70 A A R IX 22 ) R 3 A
“He”, FAEMRIE G T A AHIEL 100 AR . B 0 Bad ] #8575 A [F /) )
RetE, ) i B IR B AT 1) R R BR IR IR 45 B 40 1 (IR VAL A7) B R RO H
) NSRRI S SRR RS MBI s S o - BRI S TR AR IIAE .
[0046]  ZRSCHTHH () “ BDNF 71 “ fixi P w278 3% (R B8 B A3 XI5 A  TRAB AR L S A7 LR
F BRI (species) JRAGAIEEGRADFEH] A U X 2 W H IR B 55
[0047] AR SCHTFH B4 1A “ IR pp 2278 32 IR 7, “ Mo SR8 K A 2278 9% K11 AT BDNF 78 SCiik
H DA A A R B ELAE AR H s A ] A et S A
[0048]  ASCHTHBIARIE X ...... R EZER BEmT ... MEZHR” &
EHAUTIPYIMEZER (1) e 5Eg RN — ol e E A4, 5 (1) 6
fify 55 0 52 52 IR 1) mRNA 4 P01 — 340 T R R DURE A 32 A A FHGURE A 1) 5 1 T i
SRR/ BN E Rt T o F T 108 258 A R AR EAR I A% M IR s 48] 1 0
AR T T Skl
[0049]  ZSSCHT A A ARIE “ SEAZ FR A5 DNA L X 2 DNA %557 ) RNA (A5, 55 T mRNA FITmRNA) ,
LI AIX S RNA A4 eDNAL G e 51 AEgmtid e 01 A LB X2 B HR. BERLEMS
HELRZ IR 45 S M 28 A2 T IUAZ BRI 1 Th 8RS o X Rh I e 4 S i 5 B A PR 2 A2 Ak & W 5 i
ERIZIR R DhRe Y, — MR “ R L7 T DNA DhRe A48 i & i M 5 . TR
RNA Lhee, 48 BT A B A A ALRE, 4140, RNA [A] 2 1S B0 1A 2 09 2 47 « 85 11 52 ) RNA FR 30 3
11
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FEAE PP ELZ A mRNA B2 RNA BYHZ, DA AT H RNA 2 5 8RR ARG T . X $EAZ R 1)
BB IR ST IR A 28 SR %) G R = W B S A% PR AA Y I Y o

[0050]  RNA -3t “RNAi” FHXUEE RNA (dsRNA) 43 F A3, iz 2 A5 H <887 8 7 51 1
FEBRE SRR . AEA R BB RS St 77 S, SR 5-25 NMZHBREY /N T3 "RNA XX
AR (siRNA) o siRNAEIIFRAVIEG (Dicer) 1) RNA BEXT dsRNA (N T4 2. siRNA XUEEA
PSR BN f RISC (RNA ¥5 S IVTERE A4k ) (2 8 siRNA A1 . Ay B2 AT
BARF IR BT 200, PR A BE f7 RISC 4 51 (A1 EEAZ IR (1 41 2A mRNA) , Ho A siRNA XUEE 4 DA
J7 35 S P 1 77 =0 ELAE F R A S AL 7 =R U0 E) . m ik BE A R B3 A 1 /T30 RNA m] AR
I8 A AT AR BT JE S A B RN R SGR IR kA BAE . T AR R IR 77 1A BN T
Pt RNA & 230 5 4 1- 29 50 NMZHEE (nt) o £EAEPRGI I S2 i 77 R e, siRNA 7] £
B %) 5- % 40nt 4] 5- £ 30nt. %) 10— 2] 30nt. %] 15— 4 25nt. BLZ) 20-25 NMEEEE .
[0051] I Y FE A% H R APk Ge o 5 A A IR 7 SR B AR T B B X R R B R
HA R AR X R SR T Ho i it 9] 4 22 40 GenBank 25 504 1 X
I T PCR = MR1G IAZ BRI T 51 . Xk B — RIDPIZIR T 5[ UL, RV ig#AE
Vi 2 6] B 7@ JE R — M AR P 9 o A8 R DU PP 2 [R5 40 54T DNA BV 28 R A 5 7 28
YRR E A AR I IR 22 ) () TRl — PR R o AR SIS A T T SN ), sk 7 A [R] 1 P AR P
TNHEAT DNA ENZE, AT RESRIG A — MR £ . X SRR P SO VR IR B R i 1 32K T
BRI Y 5 R B R P 1 LM I BT H A A b b (KA R A% R T B 2R TR AR B ) L
WNERIEZER .. AR AR N SR RE], 78 Pkk A T2 & B A3 24 (9 5608 (X 5 T 2
A KIIEH.

[0052]  “ffff {2 RNA” &= A B A B 3% 7 /Y RNA 9 1 (Cech, (1988) J. American. Med.
Assoc. 260, 3030-3035) » EEAEIZEE (1% ) 031 S04 &40 RNA SRAESAER « IX &5 A it
B AR AZ TR I BB 25 5 0 7 BEAT , Pk #4856 30 o IR FF B % S 1S B 7) F1 88 RNA 2+ I E IS
B 43 o IR, R AR 1 20 TR0 T I S S M S FBC X6 45 75 3 RNA, H— BLEE A B IR AL 14
HI A AE U7 %1 25 RNA

[0053]  “¥E1H RNA”ECONIEFIBCAR I R ARG G4 RNA 73 DRIBR 540 RNA 5 RAR 45 A4
bR S SRR RS S B, O 8o HIV R RE0E M2 (TAR) RNA (13 2 k 7] 7524
R A A A HIV tat A, ML H 454 2076 HIV RNA P 4RAL i) TAR P31, X
EIREFE MBI o ARSURAIE AR FO AR, 1% R & — A, i Hth (4 526 77 22 ] Af
ARAUH— B E R B AR G4

[0054] 7R SCHT A B AR TE  Spd” I 4 I Tl R el L SR A A& B LU RO /M
M B BRAR BT () T A2 3-4) BT AN AR SR T S H R I R A . IR R B SR
A EFE DRACTE R S . IR AT IR e . B R IR B i AXE R IS (phosphoroselenoate) |
R FRTE S, W SO 78 4 MR AR 1

[0055]  ARIE “HHR” M RKARFAENZTRAHGERRGFAENZER. RO HEARA
RN E A, Je TR “HE RIRAFAE” M2 MIZ H IR G R OAE AR PRI, Bk, “#%E
B2 AN AHE T 0 ) 25 R R g 2 BR () 43, T EL IS B4 HOZR BRI A B AR e iy i L
fth A PR A BRI U B MR S0 SR DA 43, 3 A RN v | K2 R | g U s g | et g | PR s
WE WA | B NEENA | S SRS (8- A AX -N6— FF AR RIS T M U 2R IR T I AR SN
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P& N4, NA— M7 F 2 i g (ethanocytosin) N6, N6— #f £ 5 2, 6— & FEIEM4  5- FH
HE W E L5 (C3-C6) — BRAEHIIBEIE 5 FRURMENE 5 LR IR WENE (BT ML W e 2 P Bt —5-
B —4— = MEIFIENE | e MO e | S S IERS UUHANAE Benner S5 SEH L AIEE 5, 432, 272 5
MR “AE RN BHR . RI1E R HIR” B AL TR e 524 A H A A BLAR 5
R B B — AN AR o 0 H A N IRV BIAZH TR 15 IR | 1 M 3 e g o s e A1
PRIGEWE [P A% R, oA DA R N G IT AU W N I KRR B IR . B R HE
FAR 27 — PRAEA 27 — F2ELHE, 4, 0 Kornberg A Baker, DNA & ] (DNA Replication),
5 2 it (Freeman, San Francisco, 1992) J1 iR, PA R HZ54 .

[0056] 42 K AZE BRI “ A ” B4 B A B BRI o F1 / BB 185 4 (1)
ESZER (Z 0B, H Scheit, L EHBREMLY) (Nucleotide Analogs), John Wiley,
New York, 1980 ;Freier Al Altmann, (1997)Nucl. Acid. Res. ,25(22),4429-4443, Toulmé,
J. J., (2001)Nature Biotechnology 19 :17-18 ;Manoharan M., (1999)Biochemica et
Biophysica Acta 1489 :117-139 ;Freier S.M., (1997)Nucleic Acid Research, 25 :
4429-4443, Uhlman, E., (2000)Drug Discovery&Development,3 :203-213, Herdewin P.,
(2000) Antisense&Nucleic Acid Drug Dev., 10 :297-310 — 4R R ) ;27 -0, 3" —C- &2
(1) [3.2.0] ZIFIEZE . ZXIBUMOFERHEIG RS G IEN& Bz B8R, rid 4 &
5 R AR B = AR AR S T R R

[0057]  ASCHTHIN “ 8387 BNFE R EWINEAR EHEAMER B . —MECA LR
MERNER SN EAMZEBUZ B RE (ZER) ZRNE#S, KRG - v #
i BHAK b AL B S 5] A s Y SR o 9, IR L JRR A E g LA A R, Hea
MBI . RS AR S PP EIAEE N R A

[0058]  WIIR e AL G 5L IR IS & T HREE IR B IR 5 DhEe M S B ge M / B0S 1
(R, FF HAE TR A R 5 G 005 CRIZEAR P9I 58 B0I6 97 1 A R AT 100 A 1 A 28 2% A
T BARH AR AEAR NI A D0 #EAT I E 26 AF T ) AFAE R WS I FLA M A8 S T i I
XA S AR IR T 5 R HE R e 4 A RO E YN “ P R b 45817

[0059]  ARSCHTHH BIHFLEE “PUAg AR A 567 B PURE SR AR AR LA AT AE SR T AK
AL G5 BB P2 58 B 5 B /D BB I AR P 51 2R A8 o P2 A& SR A 9 e IO ) BLAE
AR T AR, £ KRG LT, /£ T ZERU GV 57 TR K “ T4 56407 H
F RSB A S EAE R S E AR RIS R e . — I &, A R A %A
AFARKIE (<<0. 15M) BIEA W Nat B K+ SR RHIBH S FRIEE (BRI ARB 7o) V& T
20°C 25 CIMR T HERWAEY « 8PP E GARK) Tn FHRSE, PR MR AFAE, 4140 7 Bt
fg R Wi . VAN, BT 0 R R IR AN (SDS) o Bl AN, ZR A FN TR 1%
FBEICPEAS 1. 1960 R A8 SIS0 0. 1X SULEN — AT B BR N ZZ R (SSC) /0. 1%
(w/v) SDS.60°C T ik 30 434h.

[0060]  ARSCHTHIH “ FLAME” S8 £ — SR B 25 52 R B B MR H IR IR AS B TG X 1) R
3o B, I RAE R XAV FEA AL B F AR RE % 5 7E B BRI 3N B B I
FREBESE G, IR S8A% % 9 DNAL RNA BRSE R H IR 70, WA 9 ik S 4% IR A v ik 30 A% 1R
Z IS S A BN TAMY B . S E S S R E R s VBN T AR EE
(1) B M B, ZERAL A YR 5 407 DNAL RNA B H IR 0 F N ML EANS . R, “RT4F
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FEPERRATH” A BAMY 7 T FRRE R E NI FAA 2T FRS fA B B A
PELME SR A R 45 & KA FE RN G WA B IR 2 (A AR 1E .

[0061]  AAUIE F E AR, TR S W e H A TR 25 H R R 20 52 i 8% B8 (197 %1 100 %
TAhe BEAb, BT — DB A X B LA, [ 15 [ R B AR 1T 1 X Be AP Je R 8 5
fF CBan, REEM EERCEUR R 450 ) o AR ZE RN A YAAE 5 HAL H KR T 5 A
(PR X3 A /0 2y 70 % (B R /D 2 T5% B R /D2 80 % (B R /D% 85% B A /%) 90% (B &
D2y 95% ERE DY) 99 % TR BoAb . lan, Horh R LAY 20 MR HRTA 1815
A1 33 TR HL R 245 S A A R UL A, RoR 90 % FLAMAE . 7E SRS, R HEE
HAMZ B R TS B AMZ B IR 2 RIEBEUN I BA T 207 AR B AR i EAMZ H IR . R,
KRN 18 MR HR R UL EMEA 4(Y) MEEAMZER, %A BAMZ EER A T 548
ZIR 58 A HAN IS X M3, ik e X AL &Y< BAA 581 77. 8 % S B AME, R
AR RKIATEEN . RSG5 SRR X ) AN 1 43 EL P A H AR 45008 L 40 7 BLAST
P (AR FEBEEXE 2 T2 ) F1 PowerBLAST 2 75 UMb i € o H 9 FIUE M FE 5 [A)—
PEECE AMAE TS 9] 20 Gap #2F (Wisconsin JEFI#r AL, Unix #E1E RGACA 8, Genetics
Computer Group, University Research Park, Madison Wis.) {# FERINE B R-IAE, %8
FPA%H Smith Fl Waterman F%53% (Adv. Appl. Math. , (1981) 2,482-489) ,

[0062]  ARSCHT FHRIAGE “MEFEIL AL (Tm) 7 2 FEAERE 8 S o B2 pH FAZ BRI B T, P4l
I 50 % 5 ¥ P71 AN SE A% B IR -5 88 P R A IR AT o R, b TR I S B R (4,
10-50 NMZHR ) 1M S A& 56 AT %A%, Hodr SRk 2/ 927 0. 01-1. OM Na B IKJE
(Bt Eh ), pH 7.0-8. 3 HIRE 2 /DAL 30°C. TEAG St mT st A0 in v o 5P B i 25 2=
T ARSI

[0063]  ZARSCHTHIRY “i8 45”7 BOR/ERRIZRIA T 3G (il ) Basb (3l ) .

[0064]  ARAE “AAR”, YT 2% H BT FI RGO, 7] 445 5 8 A R RIAE G 2 7%
BT Mo SR mTALHE, a0, “SEAr LR )7, BT “Upp” B 2807 Bk, BT
BART] BA 52 o+ B2 1 R — 1, AH R 9 /E mRNA 0 T3 [R) 46 58 (1) A A% B 422 1 38
BAHZEEDHENZZETR. MR 2 K0T B W In e D) EUR f sk 2 . Yk Ak
NAEAFFhZ R AS R 2 28 B 7 51 o AR IR B A G HE S 0 B A 20 R [R P M ) AR 4
APART] HEZ IR 7 51 H (1) 22 20— AN AR 7 AL ] S 30™ A 2 AR ) mRNA B H A5 B D R m

e B AR 2 K. AR 45 R AR BE 4 LR ] AN B VB GE B — BT 2 S &
R I. 77 AR I H IR AR — A A PR T2 H IR I B SR Sk AR INEUIUAR . X LR 4,
R B AP B A SRR A R A, FE25 B TR R R A — IR Z IR .

[0065] 7= AR R 2 IR — o BA A AT T2 IL 0 B 25 B 2 L R A — k. 2 &R NS
EMPAE Z FE e R 2 Z HFRT N . 28 BHETARE “BZEREES
TE” (SNP) BRERBEAERAT, Hoh Z 2 H R 7 5 [R— L m A F . SNP 477 r] Fe 7~ a0 B
AR IA (RIS HTHEAEST 0 2 B ) B3N

[0066]  fTAEM) Z % E R OFE L ARG RZIR, Gl a0 F e ks B AL s R B A T4k
W (B, TS E R ) PR HERIRAEE R 3, 9 2% (R F 8 43 BOp TR) 8 o AT
H A8 P ) A2 B AT PR B A A L N i HAR S i o o . AT AR R thrl S A bl
FETBCR PEAZ BT R B ¢ Y70 A2 & 670 S B JECAD - e DR1 = U1 700 o e s S 55
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[0067]  “HTAM)” Z PRELIR N EABM 1) 22 IREUIK, 4140, 3 i fl A 58 & Bk i R Ak
YER VERBR ERAAE FH B 5L/ e At Bk AL SR IR B A /R S AR AL IR . R AT A2
WLAE A AR AR IE ( BB R ) , SRS E AR T8 PR R AL 2 ZOG BRI .
[0068]  ASCETHIRIARE “Bh)” 8« 837 BAEEFRGI A 43 B K E 5
FLENWD MRS A L2 ) OB /N R 5 O BT B B Rk ks

[0069]  “HRjFLBNAD” I8 55 18 55 A T 97 3 R R A3 (i, ARINZRE ) o 5K
BRI R Y KRB SR AR, BN .

[0070]  “AbFR” BL “YRIT 7 S5 LA B S I AL I, R - (a) B IEBRIRAS
HILT M LB, 50 A2 243X 0 LB 17 T 5 s IR W RS o A R RS
i 5 (b) FNHIZRRIRES, 40, FRIE R fE A0 / B (o) WERPRIRES, a0, 51 R m IR A 1
BT HEA BT R 2 . VT WA GEBm BRER (a0, e ANE ) , Hidix
RS T BT R Bt s e (g4, R DR AR L3RI EE ) .

[0071]  ARSCHTHBIARIE “JshE” 248750 FLah 4 R I A S8 24 1) e e B e B 4
Jie , A0 FE AHASPR T« I 90 8 L R 28 R R R . e iE B B R IO L e
PEANRML g 7 B ZR . i ed i SE R R B , 1 EAS R T 2R 4R P98 L BRI 98
JIE 7 PRI S BB PR B PR R L RIJE P B PR IR L PRV L T A P R PR
TR | 1E) 298 L JCIR QRS (Ewing” s tumor) «~P¥F JULIAIIE A8 SC UL IALIRG 45 B e R iR e
LIRS S U S L BT A IR L R AN e R A i B YT IR SR B L AL SRS W FL
SRR B BEAE IR  SVEE B A R AN R IEE U | SRR R RS 5 A g
WERG P 4 /R A BT LG8 (Wilms'  tumor) <5 39U « 52 FUIMR i - /0N 40 e 5%
Ji b RCIE N IR TR B TS A R B TR A R L PR R = R A AR L R L
SN IR WA 2808 /D SRR i TR GRS L SR R A 2 A R AT AT R T B R . T
DLidE It AR A AR & B () BT A FRELG R 9T B 3 AR i AL, (RS R T4 a4 248 4 P« A
AT < PR C0 08T\ 22 R R b 2 24 e L R B0 S0 L i B S L PR R  J R M
/NSRS 2208 i & Ve B BR R 1 IE /)N 200 O R Do e i e 15 o 45 e S A Mo i
J8 (malignant pancreatic insulanoma) % PESSHETR B EIE B JE e B R RO A8 L 22 4L
I PR EEL IR L FROIR IR « R 2 2 e« 0 L WA PR AR BRI e L M T R A ILRE L U L R
PR BT R B B AT B e

[0072]  WIARSCHTHIRY, “PRESPRim BURIG 7 4 W R / B T 3 43 I AT AR 25 98 B
FErg, “MamB S A8 R AR E Rg (AN ) MEME RS (B
i) e FEmaRg (L0 T RN EME RENE T ) F5RBERS.
PRER P s BRS04, (U BR T 3RAF PRI A2 28 0E . S R ER M B g A I A i e B
IR ZE 4 0E WA DS PR T B AR 1 L F IR AR R B A4 UGRANEE R ER G AR 71 KR
B R AT 97 « 58 ST P A e AT 7R 2 i B D L A8 P o s UL 2 4 P ) 2%l A S il Iy
¥« Angelman ZRAAE MR 95 B AEE L IS IEIE KSR RIS B A B8 ik 10 5 28 i | ok o) e 8
Anronl-Chiari W J& . &) &k B JE ] B (i 25 47 & Ak B8 5 5K R IL 5F K (ataxia
telegiectasia) V¥ B JER = ZB0E IUMUE B F M ThRE AT . R . DLUTEFR IR
I DUER QBRSBTS R B A PRI 2R L R Jey kb Pk VLR 48« R il P = 00 o B HE A s
;9% 25 Bloch Sulzberger SR E B M50 i i L i 453 4% T g (0458 22 T e
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AN ) E BRI AT B - R RGEEAE. RN T RS SR AR LR PR R SR A
FIE S T A S B VA A Sk B0 RS G B KR a2 KB A4 i 2 e L DR T PR B AE R R JRR
FLE - 5 - B =R TR SR A 2 MR IR L Chiari B 2RI IM 12 M 28 1
IR Rl 11 2 PR 220 M MER IR ME DI R SR A AR VBE - B IRERAAIE . Bk, B FE R e
RIS 6 R PR TR« B2 Jo B e AZ B ARE P B0 Jik % Pt 4 L DAL o e DO « BR AR PRl 4 2%
YT 4ERGAE S EGH B AR A B s B R A VIR SRR SR B AR T - IR SRR G
ik« Dawson ¥ - 1 EE PR 1R 22 54 . Dejerine—Klumke WRIE . Jhi o« JZ L ¢ A R 950 T A0 22 95
PRI EAEALAE SO YE B NIRRT S RUAE I e R HE L 5K T BRAS L 540 ) LI
P 25 R SR A AE G 28 T2 H T = SRR I PR EOTR  BR ) (IR RSB RR R T RE
Bl V5 B R R R IRERAE & R SR P ZE PR L S5 R SEAS /R 25 B AIE - o .4
5 Ay QLB AR 1 L A P R A “ tau S2 19 (tauopathies) . a8 B A& e =
IRERAME B4 M PR ik 78 « B 40 M PR B Ik A4  BRAE I LG (A B8 2 A R A% — B2 2 IRER
AR HTLV-1- AHIE B8 WS — 207 = I8 PR A2 4% « Sk Y A0 P00 o5 2 | 10 4% P 2 P ik
W 22 PR 9 BB AL PR IE B 2R B RS T IR 2 L Hirayama £ G1E HIV AH G R
Airpee s (LRI AIDS PR RIN ) A Ik o R IE 7 i [RPR w2 2 B Al i
HE PN (polyglutamine repeat disease) HUKPETCIMRGIE AR K | 55T B 3G 2 i | ik
HRIEN 2 RICEBE 28 EBRARIL A 2 REE B LA GE IR AU L B2 ) L AL 7R T AU
(infantile refsum disease) B2 )LEEZERREPENUR PN 2 A i LI W RAASS 7 5
fit (Joubert syndrome) . B2 /R4ES1E (Kearns—sayre syndrome) . B el (Kennedy
disease) . & i /i MRGN &2 -5 1F (kinsbourne syndrome) . 2 #fE Bl & 45 5 1E (Klippel Feil
syndrome) « ¥ 7% (Krabbe disease). 4% /R UL - F =955 (Kugelberg-welander
disease) « JF & 9/ (kuru) . $7 48 $7 9 (lafora disease). B - % ~ IRWl & 71 4 &
fif (Lambert—eaton myasthenic syndrome). 3% 18 P& i W % 2% i& (Landau—Kleffner
syndrome) « %E & #b ] (Wallenberg) %f & fik. %% > & fe. F) [K9H (leigh’s disease) .
Lennox-Gastaut 2 & {F (Lennox—-gastaut syndrome) . 3EJiE — JE W 225 fF (Lesch-nyhan
syndrome) « ixi A 51 E 78 A K 2 Sy AR R M ] B SR A 4iE (locked—in  syndrome) \ 2%
FE IOl (Lou Gehrig’ s disease) ( Bl BHHEE Tops BUVL 4 AN 2= AL ) EAE ) £
SRR (lyme disease) - M JGHE . S &% - Z)B K¥H (machado—joseph disease) .
B B W A R ks — B R B REE A 1E (Melkersson-rosenthal syndrome) . 4% JE
129% (Meniere’ s disease) . fiflE 4. 1] e il (Menkes disease) . 5 4e PN A FE = A
RNSLIEHE Rk IR K8 - P E S5 E Miller Fisher syndrome) . /)yA XU, 2R A4 )L
Wi RS B4 5 4E (mobius syndrome) BN ULZE 45 B B M4 Tuiw M W (moyamoya
disease) i 2 FEC AR 2 REFE MR 2 A VRIS B &0 |« 22 R PR A0 AN H & I Bl 3 e
i\ % RAEAEEARA AR LS L 4808  ERENLTE 77 I BE B ok e P fi 4k B2 LR 22
99 ~ LR ZE L JULI < S R PR UL B A A PR B0 #2841 4 98 9 - BORS A 25 S PSR G AIE
ATDS BYAP £ R I IRIE AP EE J5 120E A 48 P UL L A 48 Je B 58 o B 4 o DU BPURE AP 22 7T
BT RE. e 2 - L7i9E (niemann—pick disease). 0’ sullivan-Mcleod ZE-& 1. L £2
SRR R AE e AR FIE . KHE R85 4E (Ohtahara syndrome) BSR4 i 475 /)
M 2240 AL IR 2R — LR ZE A AR 28 48 . B PR I it 55 25 B iE S JBE 7 A AR
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PR B EAG (R <5 AR POE 5 IR 1T P B ZR O B8R PO L= 4 PR R B AL (ALS) ViR |
% RPERE AL S H 8 5 0 22 T A0 MO AT T2 O B A ) 50 R MR L5 L « ) P e 5 s
BE R RAE (paroxysmal attacks) A% 254 fE (Parry-Romberg syndrome) . i, — 4§ [
% (Pelizaeus—Merzbacher disease) . J& HA T4 BRI o J) [ 22995 A8 | 40 PR A 22958 R pp 22
PEVEIR RSB LIRS V2 PR B RS e 6 PR P 5 S R e B T RS © B2 v P
ZEPAR TR 2 /R (pmg) « 22 L2 i 28 3 B3 T2 8 B K B 46 G % A A R S
PR IR I G o T B 2% A7 PEAR L L - B IRERAiE (Prader-Willi syndrome)
Ji R A 2 A8 A e 9 B399 8 AT R T 50 S 0 22 4 L R AT 1 22 ek PR 1 B AT MR A Ak
PEIK B 248 AT TR RZ R I ABOE  hr 45 - TR AR (T AUAN 11 ) i B B Ak
(Rasmussen) Jixi 28 \ [ S VEAC M2 8 72 A R ER-B1E B R AR R B s 3G [k &
PERLE AR A5 « 2 BB ER-A AE 30 5 5508 B AH O PR B Rl BB P 2R A A B HE IRERA AR 24k
5 50 SR T L SRR R U B L 2L AR K B A& (septo-optic dysplasia) i
MR 22 LR AR RIS Ay — TEER AT T HRARAS &8 A fiE L BE AR T PR R B 1 RIT &R &
fiE (Soto” s syndrome) JEZURA VEM R HBENUS HBER E RN Z97 B LSAAE
(Stiff-Person syndrome) ™R\ #f — FELREAE W S AE AL PE A 28 L B2 J2 T B ik ifb 14
TP VO R 48 P T = R AT BE T RE R R RIS BN RS 2R — BRI BBk R T B R
ZRA1E (tethered spinal cord syndrome) L5 B4 1 A & B EE H 2R GAE . = st
Jii~ Todd BRI I ER P4 G 50 8 TR T Bk I R A A% G Pk vl 2 DR i s s B3 M i 2% A
PEMR 045 s B = SO | s o 2 MR R UM L 45 0 PR B AL E L I PR R (22 A 28
PEgR ) ML R ALFE BB K 2 A7 - AR IR (Von Hippel-Lindau) . FLABH#& SR G 1k
F-F (Werdnig-Hoffman) 9 . 35 Hrr&r A1 SIS (whiplash) «BURR M4 & 1iE Wi Ldon
I LA SBE IR F MG LR A AIE o

[0073]  “3EBEVE s BURAS 7 A0 45, (HAS PR T FH B8 I0k B2 40 M vl R O w44 40 i ™
AP ok L R GU YR 3G AR VE /B A PR A B R 1 I R G R PR . IR SR, (HAN R T
AT 2 0 A T P T RE PR R (APML) 18 PR SE 4 i vk (A s (ML) bk ES R S
e A 4, AH AN R T S P RSk A M 1 (A s (ALL) ( LA dE B— i & ALL AT T- % & ALL) |
18 bk LA M (AP (CLL) S Aivbk E2 4t i (A s (PLL) B4 M (A i (HLL) FIFL/R
GRS IREBRE A ILE W) o 5 MM IR T a R, (AR THEE A Sk R &
AR A1 A T 20 bk LR L RN T 4 I /RS (ATL) B JBK T— 40 itk 28 (CTCL)
KRR bk L4l A I (LGF) AR S A4S — UifiifA4%9% (Reed—Sternberg disease) o
[0074]  “RIE” 84 B MR MR DA R S5 SRz 4 i . v 4a e/ Brh PR 4 i
TR AN 51 RIARIE . 2E RSB AR, (HA R T HEURE1E (BHEEZ IR &
2 IRBIVEE s 1 DA A A IR A s pnies By ) BB B HE R (B FR ST A
B SO R B R HE R DL e BE R A R, A FE R EY BUE 9m (GVED)) 7
AR 2 E , B R R TS B S M B B S0 N B A O AR I AR . B SR PR
T AFE SRR N ERE R R RIB B RS TT R AR TS NERE K s R M im e 2 A
P It TR 46 W 2 RSN BRI /NG S5 B 28 s IE 8 s BRERE s RS PR s SR TERS TR T 10 A2 12k
R0 M5 R SR B AR 5 28 1 R P e i Ve B2 28 e PR B2 K VAR B s R TELLBE
JRIE (SLE) s B B Sy PR FR R4 | 22 A PR Af Ak DL BB PR 1 s 2808 50 BT e B & f
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kA (P 2ilE 3 5 0% R BEE SFEUREMEALIR ) o A& N ARG R R
Wit « P8 P SR 28 SRR R BB R R o 4= B PR 28 MR RS B35 5 A5 L et « s
FA (B angeC  i B ECAT JE DRSS 22 G ) AR T G, A U ZEAT R R ) 5 1
VEVE JWCERIE . ARDS BRZ 4 E DRGSR AR ORI 20E o A MR i 55 45 th AE DR AL Bl AL B
Berp A o 98 e LR, (AN PR T AR AT 245 <5 00k 208 45 490 PR 2 it s« e A FRR R 46 4t i
P IR 22 4 A2 PRI IR A 28 B DT 48 L S R PRIk EL A3 AF LB O0 Y 28 W It MR 45 i 2
FLIORIE S ve B B 5t T 45 W 6 S e NR 3 9% A2 PENE 3 48 L A 12 PRV R 46 L I
JEE S A VEIR AR 2 AR PR A 2V B R . E WK R (adenomyosis) «FE A R R AE
(endometriosis) A PEFEHIM A ABMEFE MR IMEAEIEA . 2 R 4k & TRk T
/AR B P R B AER SRR TeA B RAPELLBOIRIE VR g Il S A2 ' &
R UASNS T SE DA o

[0075]  ZAZH RS R R 2+

[0076]  EFR A — AL 7 Z bR AL VR 2208 3R IR (BDNF) [ 4% % 7 711,
A H AR T 5 BDNF A XA SO/ BUR CAEw b5 AT/ B 4 55 7 51 . PCT A FF 5 WO
2010/093904 A1 [ L F HHiE A S 2011/0319475 ( Bi& L4 HFR 5N “Treatment of Brain
Derived Neurotrophic Factor (BDNF)Related Diseases by Inhibition of Natural
Antisense Transcript to BDNF”FI#id 5| 4= 3CFH AASC ) AFF T BDNF Afd A an A By
T ) SR A% H R T ISR

[0077] PR EFREE NN FAHRKAERRE F, KA EE M. B0
PR R AR, R H A3 2 b 22 Ju i A, JF 78 298008 - AT a8 2 R+ DUE - A4
PR E R A R EE A A I S 25 o IR SR IR (BDNF) e WIR Mk A7 AE T ki
SEHUY) BT B I RE A 3G IS MR AR Y B AEIE o 2 G A 1 B SRS U B A T
IS, VFHEH ™ A 78 SR IR, Bl b 22 42 4 PR~ (NGF) 1 BDNF . #1427 5% 28 [ A VFHE A
I AR T LA P A el % ] ) DA TR 38 Bl b 70 A1, PR ATl R AR S S M2 B IR R B
5 PR [ U ZE A . 7 JR Bt P BDNF 22 38 A48 KRR, P (KA B b 22 35 LB 2 e U1 B R S5
BB TTI R EFE TS . BDNF [ mRNA R4 78 5 2R U i A Y 2R S 39 00 2 1E 5 AP B 8 i, I
7E 4 FERHAB) A K. Ak, T RIE BDNF 35855 3247 Th R RS BE AP 22 T I A 7F

[0078]  FE—ASERETT SR, R LEZE B T PGS 5 BDNF 205 B R A 58 [R5 9w
BSERG . AT AR ) R CEZH TR/ B A S SO SRS A/ B e X
A& PR 40 M AR B AN/ ZHZ0E T s B I IR 25 SR IR (BDNF) A 397 i Al
PS04 5 BDNF 1 58 DU REM / BUERIAAH O R BR R RS AP R B RS 5 15 SR Ml
2R RIPIRBORAE s B2 A8 PR B AG (93, B /R P T B T M < 4k EOR
JERUE PN 2l e TR A DIREUIEAY Fp Il 2 M UIE T OnaN B e R (A Ny e
AT (schizofreniform disorder) iF K 2 MEAG IR AT AT 22 AEVEFRAG | £E FE TP S ]
WA PERERG EARE (ARG e ) o PR R 1R | Q4% fa RLERRS DU TR
B MR AR ) PRI A RS 1 B & g RS (B, 2 R A ) |
A28 2R A SH BT HICAZBERG  R AR S LB 52 I BE A PG PR A I 475 ¥ 3 g ke e
B 0 B3 L R RR 228 T0 S L 4549« A PRI S  BEHIR P i (4, B 10 Y9 R P L 2R IR
REMURAEPERER ) s PP2e rh WrEcM 2 4077 L I B BE A4 R (ONS) o b AR B 28 440 i 45347
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55 AIDS A R Bpp£e DhRedidin . DLzl / BUK A PERIRE (vocal tic) AFFERIE )R
RErg (4, KSR I ERS (Tourette’ s disorder) M2 IS ENE R 75 M 1B FE RS | 40 I
b VE RS AR AR AVE BN BEAS ) A Bk F BRS04, 490 B At 42 il FH DA S i /
MRG0 J5 TBRE , 4] T 5 75 A K)o ZER IR 40 G TR T R ) JB 15 DR e R B TR RS ) L S
VERGER B0 AR (a0, =SOSR ) VISR (A8, 1 P 0 1 M 48 P 5 O
KA RMVEEIR A 4EVURE 98 SR A O R . ST AL M A R R 5 e B BLIK
A R 5 E B PER A BRI R A R R SR R m PR 4
I3 A5 SRR IR LI~ 1 R P RS 1 P A i AR 1 B AR R S KR B S
Y8 ALDS AHOCHIPIR . 1A 1T YA 4 R IR 45 A AE . = XM 18 M R . 5 A i o
A R BIRIR 5 NG R BRI A R ME SV AN Ao TRV ) 7R T WO PR
MS A3z 3 #8709 5 T 2 B neurody sthesias AT 24 (R0 220G PR 3L 50 R 08 L UL
PIBRE (FERA ) U SO I RE RS AL H AL A1E (RDS) « HIEFS B ils A (41
W, B3k A (ecstacy) « EEMETNEE ) IR MWAMPERENE KSR GIRZBOA S (540,
AELE RN X EBURE IR B IR SR  HEPE X S5 A 1E JF IREEEAE IIUMUE ) L B IE  DUR FQRR T
(Bell’” s palsy) «Fd — FEIR i 28 AR A S ME R BEAF M Londine & 1E  WAGR S & 1iE Wy
TR B R ER AR IR A BERR A P R A I B A R e P A £ e AT S R
Zo0 PR RS HE FEROE IZ SR TTI  JE AR 0 4 BB REE L AR 25 A AE T E | W N L
JREPHE R 98 91 I BBORE IR A g 2 2 i B AG £2 f% 2 5 o B SRAG A p 22 EL AL
IR B ERS 5 DA IS AN 3 2 DR (0 B i

[0079] AR EHERAE T PIUR NAT H AT SCHE DRI BRI (6 S L o AR R IR Hh P 905 2
DRI 2325 AT DAIEE S 25 SR Bt o] DA K 22 B0 S B T e S ) NAT DR DR e e PR 9 7 2 13 o
[0080] AR BH I — NSt 7 S FR A 0 B A e Y (P IE TV 2 e R R 2 R TR
IS ) FITHREVE ncRNA f5E41

[0081] ¥R AH&E IR F (BDNF) Je X TP oo A K o e A A4 £ 0 210 A K TR+
“CRPZETE IR IR TSR R 2 o BDNF S T8 o m] 38 Pk i 0 B () L SR N e 2 1Rz
IEFE. BDNF JE[RIRE 2 AE e tifk 11 - H BRI 4% BE I3E KA 3%, S EEESRS NAT %6 3¢,
[0082] AKX SE T AEARANFIAR P XA SCBDNF mRNA 185 (A 5t B35 K54 77 )HH B0
A TAE X — & L RNA 43 (BDNF-AS) (iR 4E1EH

[0083] AN BH A — /NSt 77 S 4@ i 13 A R S RNA B2 M 43 (FR A AntagoNAT)
_F 18 mRNA AL S o AntagoNAT f#id T-51 41 PCT 4315 WO 2012/068340 1, Hidid 51 H
LI

[0084]  FLAZAEMHEPRZH A ncRNA B3 E OB Rk R & 222 M miigim, HAel/emes R
HRIA ) ncRNA FEAE R E I Z R . 7Ed BJUAFEH, EA DhRetE NAT i & HAERH T
LB A S NSRS, RG] /R IR R PO TR 4 2% PR MR 1 X e ik 4 A k. IEAh,
OV CDIT A SCEE A 118 AT DAd It s L e S Sk seii . 22 B2k (PR) (19 i %
How IR SEE IR B0 AT A B9 AESR 0 RNA B ) 5 4 o p21 BEPRIRT Oct4 J8 B+ i
JETE NAT JHIBR G o 5 S RNA 55 (1) G £ 57 3 4060 T VF 22 A% DU NAT AP & — T 47
RIANEN A ITE RS T, 0 B2 RE , e X RNA A DA 3 35 b o 4% S 38 450 S DA 443 B i 2 e £
JoR L5 R 5 B L B AT SRR R IR
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[0085]  PCR2 & FH PO 4% 0 U At 40 1 1 85 A 5t 2 & 44 :Eed. Suz12. RbAp48 Hl {# {7
Fzh2 ( HEAL A & A H3- BRI = F b (H3K27met3)) o FUT I FEHRAE T Ezh2 FI¥F
% ncRNA % 3%4) 2 ) () B 4% RNA- & F5UR B4 B RS « X R3S A0 HOX 2 PR R R L e it 92
7R RNA #5595 5 PRC2- 510 H3K2Tmet3 (I TE G i bR & ) 55, PRC2 %4
HEAE ARG T4 b 2% 5 7RI 9, 000 AN PRC2- AH FLAE FH RNA, ‘B4R I 2 92 e X
RNA % 549) . p15 Al DML JE R 1) i AR DT BRI 5 ik e s SCRNA 0 1 s e 2 B . e ta
JORH R T o RS G SR G 8 TS ) ] BB AN A SE AN, PRUOA B Y AR IE BHAFAE T
Fh B G B 2 A, LR A N A T S sl SRR TE . RN H T KER
SR 2, NAT A DAREAT B4 AIRAT b (2 542 105 o 110 Jo DR e e 14 U3 o A 961+, BDNF & [A]
) SCEE SR (T siRNA) Bl (JExt AntagoNAT) UEHH S B0 B2 mRNA F 1 .
[0086]  FH&EFFAFIE TIHMMETTHATIE K E oI Be i — 28 b B A KR 7,
. BDNF 2 5 fish ] 32 1) 8 254~/ i« BDNF 3% B3 i 28 o B o 0 e j A R 55, 225 %
SRR 58 Ak S AR RN 38 b 28 ST Al A7 35 o« APEE T 32 TR IE KO AE A 2 A8 P [ A e A
TEARE PR AP R B RGP 328, M E R 7/ LI AN T LM & RS B A A =
R . AntagoNAT m] LA AEH7I] BDNF-AS 36 T S5 WS H PR 3 i 2 Pl RES AP £t
WFEAATNE . A ReHER R PR BDNF 0+ CHEALS RAMEIRAIR B T i 8y 2 %
) BB B AR ST (3@ 424 R B 5 7 A & Bl BDNF 23 AS[R) BLAR VR0 T FH A B BDNF
.

[0087]  FE—AMSEHETT R, —PhER 2 Bl SCSERZH B X BDNF 18 5 H T = 210 B &
PATRB B YA T 5 b T IE 5 6k BE 1K) BDNF 5 320K L T RE 1 MR AH C IO AT AT 2 9 B AS
[0088]  FE—AMSEHt T &, FEAZH BRXS T A U Tk (1) BDNF 1 R OR I SUHe s ) =2 e
YRR, FARE, HA IR T 45405 [X 48 . BDNF B 4740 4% BDNF [ 4544 ;BDNF [ 54844, G045 SNP ;
BDNF [ 3EGRhS 751 S L (R L 7 BESE o ARIE T id Az R v ) L RNA 43

[0089]  AKHBA K B SKIt 7T 42, #EAZ IR 7 AN R T B0 BDNF 2 4% 51, 1fi &9 J& 1 BDNF
FRATART [ P 28 L B2 4 L RIJR A« HE GRS (X 25

[0090]  FE—ANSEHt T R T, SR FREE 5] -T- BDNF BEFRH R AR B O3 CE St g A A 45
WS X B RAR R S ) 5 BiTidk BDNF SEAREFE(H AR T H AR A SR 2 (R R R A fT A
Yy i BOAVEANT B ARG TR A% H R 9 [ L RNA B DNA 43

[0091]  fE—ASEjE T R T, AR K ERILEY AR T, K hErid s —4
B2 NMEE A E FATAEA R RIBAL . 000, GRS — M E E O IR, )R] = A AR
HEARE . SE  E IR R IABEE R R B R AR« 1R 0] 78 Frd & SUAL S AT A
B 5E R SR 5 AT AR SCHTIR B 77 V2SR 3 e A 47 DA Aise s HL ok B B O 3R O B
7o

[0092] FE—SEsZiE TR, I XA GY) 5 B bR 2 (8] B TRIYE P 7 51 TR — M B B M S 24
50% — 21 60% . fE—LLSTi T 2, FYRTE 7P R — B CEAME N2 60% - £ 70% . 1E
—LeS T A, YR YE P B R — B AMAE R Z) T0% - 29 80% « fE—LL5LjiE T &+, [F]
PRk F[E— PEBL L AME ML) 80% — £190% o £E— LU 7 &, [T P 51 Rl — 1t R
HAMAERNZ 90% .2 92% .21 94% 2] 95% £ 96% £ 97 % £ 98% £ 99 % BT 100% »
[0093] R MALEWILELL TG G N AT e et 4 8 1) b A 5 SRR R () 45 & T4
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IR 1) TR D ReT 5| RSyl VAR 2R, IF HAE 75 20 R I 45 A 0 26 T A2 A R 08 F2 S 1 B
DLBE S BTk [ SUAE W) S5 HESEZ IR 7 P AR e 4 6 o IX SR A0 45, B, 7844 P I 5 B
TEIT PEALFRAE 0 A AR R AR, DA L AR AR A I R O T AT U 5 2R A

[0094]  Jx XALAHD, A i DNAL RNA. k& 160 AR SR 28, 76 DA 1B 0 By ] 45 S MR 2R 52
(1)« BT 4k 5 47)-5 48 DNA B RNA 43145 & T30 EE DNA B RNA 1 TR DB 51 kS 28 FH 4 2%
I HAE 55 B0 B M4 A IO 4 T A7 A R USRS 16 T DL BT IR e AL A5 AR SR P
IR 45 A, PTIA 25 AR BOE AR P9 I 8 BRI T AL 38R 0 P 1R AR 2B 264, DA S AE AR 4b
DAL A A AT I 5 B2

[0095]  7F—NSEiE 77 22, #R14) T BDNF % BDNF [ A BT #E, BDNF A4E{HAE T
FH A 40 PCR . 2% 22 S5 55 5 I 3 19 I SUFPH1 . —ANB 2 M1 SEQ 1D NO :3-11 Frid 741, 55
2 FE— AR R, IR RE S X HEAH EL A B E— AT R, RIATIRE
ISPaN: ey = SN

[0096] FE— AL RS, BT RRAFEIISEQ ID NO : 12-49 Pk (%R 75, AL 4544 F
B4n PCR. 2258 S M I P . X EH R A8 — AL ZH
R R BRI B BRI B S . AU 1) B BRI 1) B 1) <40, B I A R PR 15
TR ER S . AT R T, A B IR EFEEAT A . AT ER B AR R ] A
FH IR T FE SR AR o AT AR ( BB IR ER L ) ] N SR R IE . — IR
Be . = PRME | be L i BRIE  BE T RIS IR IR EE S . AR REBRER SR R il &, DL R e
BN BZER BT RN EZ TR A S Hh O B R A.

[0097]  J LW Fr S PEAT UM AU AR N R TIRIT g OB R X EZH
B FAEAES A N VR IRASIE ST R RT3 o TR IR X S 1% 5 R 2 A A 2 e FH 25
N, 3 B B AT IELESH TV 2 16 RIS Rk O 2 AR H IR v] A H B0y TR 3R, T &
B TR i A s e AR T T EE

[0098] FEARKMELET RS, BR X ALEY) (HAFEZER ) 46 28RS+
FEV T FH SR R gm0 (1) > F (R F / BLENRE. T HAY DNA Zh 8e 60 549t &2 il Flld %
B0 RNA DHREELHE BT B0 A S HLEE, 440 RNA 18] 48 (A 5B PR A7 200 547 25 A 5 RNA
[IRH PR 7= A — PhEk 22 Bh mRNA R 2/ RNA BT 42, DL ] B RNA 25 SR BE AL e . BT
AT RE A F B ], X EGR T Fr R D Re

[0099] & AL EPEFE R LERLEY . R UEZH R IMRTE ST (EGS) B H K.
RS BT 51 IRET L S SRR R I B D — B e I HAR R A, BRI, XA
Pya] LAEREE OUEE T SRR BURIRBE R LA MBI RGN

[0100]  7EARKHREN T R UG P R TR e R ool 2 it i, pridit
FEIEH DL B F T o e sl UG . BLERE R 1T A, B e R 1A 5 RF 2 i RE B R
REA M MIEDR (BRMIEREL S/ mRNA) , BOR & IR IR 9 F . AEA KB, B
T BB TR G B YR AR 22 8 57 R (BDNF) o

[0101] 48 ] ah e 5t A0, 3 0 o SR T P ) 2D — N X X B AT o DL TR AR
SCAHEAER, #4537 A B 75 RN, 1 0, RIS Y . AEAR R B B9F5 00, RiE “ X487 52
SCREA BTN DR BURE R EEAZ IR 1) — 4 o SRR XS A N IX Bt “IX
B 8 SUNTESEZIR I X I B /N BRIV 343 o A 2 W I PR 1) A7 27 58 SONSERZ R PR I o
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Ho

[0102]  FE—ASEET R, R UEZ RS A BIIR 48 2K F (BDNF) IR XL
JFZ F0 7 BDNF (SEQ 1D NO =1 1 2) IZRIEA / BLEhRE . R ST F B S G4E SEQ 1D NO -
3-55,

[0103]  FE—ASEHETT R, R LEZE R G 2Ili 8 72F ¥ BDNF) 2 ERM—1
B2 N X BRI BDNF FIRIAM / BThRe . Frid X B & BDNF A LB L2 ZH BRI 2
D IAELRIZE

[0104]  FE—ASEHETTRT, [ LEZE TN BDNF R8I 71 T & AR R, Hop
Frid % H R 5 BDNF (KRR I P51 4568 7 BDNF [RIEA / BRI RE .

[0105] FE—SEiET R, BZERLAYEFEWSEQ ID NO :12-49 Frif i 71 43 H 41
W PCRRASE B E A I R 77 IREFEZ TR A& — N E MBI IR 5
BRI B B85S . ST I BB B IR (1) Bt 11 s o) FE A PR T - iAok
FREESE . fE— NS R, rid i B IR O FEATAEY) . R4 K B E L TR
R SORE A B o B AT AR (BB IR AL ) nI A SRR RIS . R IRTE . —Wh IR
B b AL PR TS  BE b R R IS PR ACIE RG2S . AR R EE Ml 4%, UL eI N3
HER B B RN FEZH IR A S Wy S H R F AR

[0106]  FH T WA S0 O 50, BIR UG0S T8 5 5 —AUG (AR 4L /) mRNA 73+ 7E
FHRLI DNA 43F 5128 5" —ATG) , (R B0 Bt 4G 2 7tk R “AUG 2505+, “ L ah %08+
B “AUG IRERS 7. DECRE R BA R G M, JLEA RNA P 57 -GUG.5" -UUG
a5 -CUG;H 5" -AUA.5' -ACG 15 —CUG OB RfEAEP/ER . R, A& “Fi%E
URERG 7 R “FLUR S F 7 WA REVE 2 B P 51, HAE RN 0 T A 4h = S R 1 A H
M (EEZEYT) SFBFmEAR (/EEZEYT ) . HAZMEZEER T BA A
B 22 28 1 L R A, AR IR AT — AN ] A S M T 7 4 0 4 e SIS R B 2H 23 B AE AR
SRR T RIBIIRRLR . FEARKR G OL, “ R E a7 A B i i % 00 7 2 fe X i
[f)— B2 DD, HAEAR P T 46 B gmbs I P AP 2275 32 K 7 (BDNF) i 22 (R 54 3¢ 119
mRNA (PR, HIXBEMF P HITLR. EERMFIFRLILENF (B IE%E+7) nfH
HEARFHHE—A, 5" -UAAS' —~UAGF15" ~UGA (XFMLHJ DNA FEBI 45 5" —TAA.
5" -TAG f15" -TGA) .

[0107]  Ri% “EIHHENF X7 A B GHE T X7 248 MBI %08 P IR L —
JrE b (BEL, 57 88 37) A4 25— £ 50 MELLRIZH R IVIX S mRNA BUER KR4 2548
i, ARTE ARG X R PR LS LA X7 S 4R AR R R RS R IR AR AR — T 1) B
(BF,5” Bt 37 ) A5 4 25— 2 50 MELZH R IIIX S mRNA BUEER 1H 5. R, “Ha
AL X 7 (B “FRFRIRE TIX ) KIS IX 7 (B “BIFRL LX) Bk
Al AR R B B S A A S B8 1] T 1 X

[0108] ARSI O AT AR SEHE (ORF) BYC“ Zmbth [X 7 S 48 7580 B ks 4 2 i+ IR 1R ¢ 1k
RS2 () PR X35, 19 AT A A ) T 1 X3 o AE AR R BH B P25 1A B8 ) (1) X S80h B, 5 2
DRI I8 ) 1524 (ORF) IR0 PR AR AR B 1R 2 S R L R A X

[0109] 5 —FhaE X g AFEANUE D AR 57 SEFIEX (57 UTR) , R fe E B PR 4 25 S 1)
5777 1) f) mRNA F343, DRI AL REZE mRNA 16 57 JINME A7 55 FNEH RS UR 2500 7 2 18] O A% IR
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(BHER BX M AZ R ) o« B R XA R A O A 37 JERIIEIX (37 UTR), 248
TERA PR L2+ 37 J7 1A 1Y mRNA (1935 7, PRI GBS 5 7 mRNA fRRH PREL 1L 250 - F0 37 R
i AL H IR (EIER B R AL IR ) o mRNA [ 57 MR S -S4l 5 -5 =i
SR 2 mRNA [ 57 R Im ik L [ N7T— FR AL SR . A4 mRNA /) 57 ME X 445 57
8 &5 A4 A5 B DA S AR I IR AT s (AT 50 MZH IR . T AR I 5 —FERXIECh 57 1B1X .
[0110] /R4 — L B A% mRNA 5 W) 8 BRI, (2P 2088 — M BE MR WS
F7 X, AR RN 216k R E (HRGEER ) XN “IMNEF7, I9F
W H BT — T B B2 mRNA J7 31 o 75— NS 75 28, S pa) B A o (R, I+ - 4b
BFEBASINEF - W& &) fE5RR 2 B 58 BB Bk R = W e 5 74
bR AR IR 0 AR R A A o DR B B h R B B S Rl B e e AT S T — AN SR T
Zo kA AR EFARIEH A (B2 A ) mRNA BT H20 787 4 1 mRNA #52 WIRR N
“BAEEFE”. S RIS A EE A T8 40 DNA B RT —mRNA (1) AL S kA St B8R A
[0111]  fE—ADEETET, R LEZH RS B2 ZHRNHSN / Si3Eg5 X 511
THL A FRIEF / BLIhRE

[0112]  FE—DEHETTRT, R XEZHRS GBI RR R L2 ZHERIF TS FIRIE
A1/ BRIRE.

[0113]  fE— LT RS, K UEZH R & B L2 H BRI 78 F RIS R/
[0114] W] Z% RNA %5354 m] 7= A= [ DNA FEAH [R5 R 41 [X o 3 e ] AR B4 Sfe ) — FBERR R “ 8447
B ELAA L, “Hi mRNA AR4A” A=A A R AL R 4H DNA %S 54, He 57 A48 R R 2 R 41
DNA F)Ho At 58 R e Hol g s K UL A7 B E AR A& W& F RN B FFE .

[0115] MBI HHEDIBR T — B2 A4 B FEUA & F X B E 4B, 57 mRNA AR 44 7= 4
FE/INE) “mRNA AZ4A 7, R, mRNA 844 28 0 T HT mRNA 844, I BT 504 5 8o phl
45 (K0 AT mRNA AS AR 20 A2 77 AR IR (1) mRNA B . 3 28 mRNA AR At AR Sy ] AR BT AR AR
WK AR HT mRNA AZAA G BT, T BT mRNA A5 {45 mRNA AZ 4458 4 AH [H .

[0116] AR It F v A8 (5 5 o BB Ih B s k7 A4E . B mRNA T mRNA 7] L5 2 T —
AR T B LB Fo RYR T8 A o] AR R 4G 25 05 I BT mRNA B mRNA A8 AAFR A 1%
Al mRNA B¢ mRNA ()« P] AR Us AR 447, A3 FH P AR 28 11 25 R (1) 55 SR N 2 HT mRNA B mRNA
(1) R AR LR ARR” . W] AR LB AR R — N BRI “ R IR H R AR, A = A 2 &
5 WIS R T AR “ R IR B 4 15 57 2 — BRI ARS8, M 7= AR 2 L E7E AR (1) 58
IR BR A m LR S o AR R BHIAE LA, ARSI (0 AR A4 1S 70 0 Ay A IR 1) S it 77 6
[0117] B LA E 2 A8 I SEAZ IR T A7 B e SORTETE R AL A48 1A T H 42 X
a5 MEHERK .

[0118] B ARNG LR 45 MR [X B I HLAK S5 51 510 28 T b, AH2 AR AR R R A 51 22 1A 117
B, X 26 F T U B AR A AE AR R BV [ P 0 AR S 77 2. AR A A2, Hfh 48 X B m]
AR BB AN 7225 5 H % e

[0119]  KJEH5-100 MEH BRI OS5 1% B Uil LR X Bz A — B2/ T (5) ik
S VA% TR 1) B A P B (X B A RU R A 1)

[0120] X B m] A4 DNA B¢ RNA 731, HoA 8ok B Ut I AL SE X B 2 — 1 57 KR &
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A5 MNELEZETR (AT E TR AAE R DNA BY RNA (R 4 aE {8, HoFF6h T 4R 1X B 57 K
(K 4% b3 HL 3742 BL31% DNA B RNA 055 4 5- 29 100 MZHER AL ) o S8R0k i 40 X B
FH LA DNA B RNA FP 31380, i P 2ok B Ui I ORI 48 X Btz — 1 37 Rum i 22> 5 4
HEEAZEE (4 N AHM [E DNA BE RNA (KL S, HF A T 40 X B 37 A i 42
N H R4 B E1% DNA B RNA 0,272 5- 29 100 NMEE N IE ) o ARAUHEE AR FR A S
T Ut B S X B, TE 750 B I R 8 46 e i — D R B X B o

[0121]  —HX¥E—DEE AN X B E A s, Bk -5z 80 hR 78 7 FLANE I UL &
Yy, B0 70 45 B4t B DA 2 08 e S M 2 22 LATS B BT 35 I AR

[0122]  {EARRIHRISLIE T &9, B H R SR e I R S G TR ERERKE
N 5N RERR BTG B, SN EZERER TESN TV, HIEHEZER
ARNESRELZHRNAK. AR X UL AEGRIYIX

[0123]  FE—DEhti 77 &, il i LB BRORAE 7 T4 R 16 = U 5148
I THREZIRNZ DT R, Z RIS G T 5w LD R MZRIT 5. XnA, 6
WL FRTE 5 R E 9 BRI IR A A SN I 2 R (B Z2E [R5 33 1) mRNA) , B AESmhY
ZIZH R, 7 4ES05 RNA (ncRNA) .

[0124] A RNA H2828 (1) {51F RNA (mRNA) , H AR B R A E AL A1 (2) AEE A R4S K
RNA (ncRNA) « ncRNA F0FE 4 RNA . S SR SIS, 25 v 2 B2 1 2% 1 B35 i R B RT3 1)
R AR 7 1 HAh B S BT (TU) o VP22 neRNA L HUA T E A i S R R 37 ARR0%F
X (3" UTR) A RS AR AT A o ncRNA 8 477 DL H 32 2D — - CU FH FANTOM #ip<= /7 ) ncRNA
TR ERREERA . K 2 BB 7238 DR BH S 19 Do R i 9 448 M T it 280 400 o 1) SR
R Ak mRNA . 22K, BB AE R IR B AL A% RNA FOBE AT BB EOK, HF 2 X 354
THTBRIZER P X o ncRNA A 1 5 28 PR I8 AL A i 5 S0 Sy B Fe % o I8
FEEC AR VE B 6 RNA AT 432 % (1) MREZmAS RNA, H7E A R A 522 DR A7 B AHAE 5 5 e 1
RNA AH R 8 T 2mhs, R S 7m0 HL B PR 56 SE 1 TN, A1 (2) R GRAS RNA, HLAE 5 H BT
FH 1) RNA AR G taAh 7 B - gmhs, — AR I 55 H B0 bR 56 3¢ UL FC X 78 B

[0125]  AFAEZBFRHL 0, W A SCHTA K x L EZ B ERINEL R X2 2 H R
AR SUEAE RNA [193R1K . SR, BRI ml g AR AN (O SR 5 805 i RNA B F)
BRI (R SRR B RE A5 8 RNA R F%) o 78R SE UL N , mDBE I A R A 1) T
SR ESEAEE B, R LRI E RS . 4ahd DA AR RS S ] AAR R 75
RS A, FF HAT—FR 250 3 58 1 15 A0 RLAA S ) —— LR A sER A 7 e HT
S5 TR A X S ) T BT S A TR 1) SRS T T I e SR AT IR AT AT L At 1 Y T 7R
PRI 75 15K X RNA 56 339)

[0126]  SEEE 1 AEAEVEATE T BAEOL T, WO AR s UG SRR L () BRI Rk
1Ko 3o R R b O Bl e I 25D B A , DU e SCTRC AT A7 P i sk mT i AR 281 Hh AR 400 52 4
BB SRR E A -

[0127]  SEEE 2 AR ATV BAE 0N, m] DURE B H R sk R SO UG S, AT I8 2]
WL (A ) FERRIER U E TR a0 R0 ek S 1R A T 34T sk, ) e sk mg ]
FH T 1 8 ) 1 — P s SCSEAZE R S T S SR o — b I OO 8 B B T A L
() S5 S e, B FH TR) IS 08 1) T 2 B (10 SORD S S IR BN FI R I e SCBEE
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7

[0128]  MRAEA K], Rk XAV OFE R LFEZE R ZE. /M4 5 5 (BGS) izt
2. siRNA AL A4 BOBE B OUEE RNA T30 (RNAL) Ab&4) (B40 siRNA AL&4 ) , LI 580
BRI 2 /D — 53 2% A8 HOR 7 H D RE Y AR SE IR A 540 . DR, JC W] 24 DNAL RNA, DNA £ RNA
FEBUOLTR G, BURT X B ih i — PPEl 2 P o X S84k 51 m] D B RE  OURE  PRIRER
RICFEFANAY H AT E S otE, Bl A BCR m R (bulge) EEFLEIN . 1R XALE
Ve b i 25 SR B VR AE A I e B ) A & ORI / B B 1. R USRI
FEA AL, 491 0 58 AR 58 A B0 0 SUREAL B I 45 B8, SR A 2% 3 S BAMERL R
VP ARAS I A SE A BUER  SURE AL A WD B BB o oI iR R 2% B P e 12 T B8 R 19 37 B
5" R, B HOE Y OB SE R S GBI . RICEMTIAE 57 B 37 K HAH RN
Uity » DA 72 A SRR R BB o TR RUBEAL ST i) AE Ry A R . #E— 2P 0E
Win] BG5S Kz — EHERMZ T RO E A B a S 2 E e — SN a 2R . 5
& TR 5 FE P 4 FHARIZ IR B 0 BUE B B A R e o N HH — 2 BE TR A, dsRNA AT 2 F
SHAR I TR AR B 5 FAHTE O R . Rt BTk dsRNA 7] 2 58 42 B
I RUBERY o B DRIZRIA B gRR S PR R 7 ]l o A S PR A i R P FR e R IA dsRNA KK 58 A
SR, AE—BESLE Ty &, LR IAT T RE N B AR . P4 EE 2 H [ 553 DU L
TR B & BANR IR T R SRR B, IR P48 ( SR BE OBURE AT J X )
PLIRAR — o B v A A O 0] /) TR RNA B .

[0129]  —HEI ARG, &K LAY P 51— FhE 2 PPl B 18 & A RO A/E A DASCI 41
ZR I s A 1, BT 2 AT SR ILERREE. — R, R (BFEEZE
M) Al N “DNA R 7 CBE, —fCE A — DB A 27 BN — Bt A T AN A2 U B
FE) BUCRNABE” (HD, — R —ADEREA 27 BRE 2 BAGKHEM— KB U mAZ T
WS ) o RZPRIRHE ]SRN Z T — PR B 4544, fei Wb A R B 2. #EIAh, — i &, BA
B RURELE MR SERZ IR N “DNA K27 T LA A BUREEE MBI SERZH R N “RNA K27, 7E—28 (iR
G SEHETT R T, R XAV RS A BN B B X .

[0130] FE— AL T RT, IR MNEZ T RBU LAY BRI R D —F ke L
RNA. & X DNAL iR & R LU ZE R S 22 8 0 CEZE TR T30 RNA (RNAL) W45
3 RNA (siRNA) 3483 RNA (miRNA) ;/)5EF 5 RNA (stRNA) B%T &% 5% RNA (SshRNA) /) RNA i
SHAERBEOE (RNAa) ;/NEGE RNA (saRNA) BRILZH A

[0131]  dsRNA A BE HE PR 3R K, 1% /& DB AR A “/N RNA 75 '3 1 24 RIS 7 B RNAa L
il o S0 1) T 22 [R5 31 1 dsRNA 15 548 50 25 DR 0 280G S 8G « RNAa 7B 41 i A58 FH 6
dsRNA (FRA “/INEE RNA” (saRNA)) HESE.  H RTAR A1 RNAa 75 A A P44 2 75 AR S 1
[0132] LRI/ XUEE RNA (dsRNA) (41407 T3 RNA (siRNA) 73 RNA (miRNA) ) J&FK A RNA
T3 (RNAL) BOHEALARSF AL B M & 0 o RNAT S 28 i BB M e (0 5 ok S O R T B, AT 41
il 5% . B H kb mRNA BPE I 5 ORI IR . SR, A8 SCSE ] = P EIR b, BN E
HERIG Il ph 425 72+ (BDNF) 2% H A Hgm il YR IE M / BLLhBE. dsRNA H 7]
7854/ INBE RNA (saRNA) o ANA EEAZ SRR 200, Gl 80 [a) T BE 05 R 3l 19 /5 571, saRNA 7EFR
9 dsRNA 5 S0 S 80E (RNAa) FOTILS ihifs SRR KK .

[0133] £ — AT 7, AR w1 “OUe 48 X B w0226 1 7% Pk Yo 22 8 72 A
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+ (BDNF) £ HEBREIEN AN E Y. P77 Ak /b B3 ingm b5 BONF (%R 2+
ZRIE AL S0 & S0 4 X B T AMY 20 5 MZEH IR 2 ik ik Gl T~ P
PR AT 4mh5 BDNF (143 LR R L2 2 H IR IZ IR o B S8 X B — Rl B2 Pl e ik
VAT R A, DA RO B — Rk 2 Fhd /> BOM N gR ALY BDNF 2 4% 1 B I 1% B2 7 T R IA I e i
WA (F10 SEQ ID NO :12-49) o — H/R—FhE 2 P (s 15 I ge 6 10 1 (4 s sk s>
SN ) gnhS BONF 2 % H IR A ZIR 73R, WUl H Biridk 18 15 750 F T BDNF 2 %5 R 1h
REMC i — DR A 72, SO VR HE A R B I 72 12 W BB 97771

[0134] 80y T RAR &SP BRI 1 75 $E 3L DR (I B R 4, BDNF JE[R (il 8 x5
NM_170735 Fl1 NM_007540) o 7E—ANSLji 77 257, 5654 BONF FEFF R X2 E K. /£—1
ST R, R X BREL A T BONF 2 85 8 (#1018 365 NM_170735 A1 NM_007540)
(A5 SURT / BER AR SR B AR AR 2 FE TR R R Y | RO A SR AR AA BT AE M A BOR L
WTFF . IR FE R E IR AR X5 ¥ B bR 4R & SR/ B0 S BDNF 2 3% H R Y
D FIAEGRAD X

[0135]  ZR BH AR I B0 X Bt m] 5 2 % B 9 L AH B2 TR e AL B4 6 LR B E 1)
WEE (RBEE ) BRI .

[0136]  ARATUIH 1 O B 73X S XUE T 4% H IR 3 48 BRI SNt R 1 4 S8 9 T8 A 1 380 128
PAJ RNA N T.o BEAE, B AUBE SR 73 T 252 A 2248 . 49, O 7R 1 SO0V 30 43 i Frid
RUREAR I e SCE-5 BEBR I 28 20 S8 SR A ZEEFR , AT ik 2 BE B 1 B A2 PR

[0137]  fE—ANSLiE 7 =, R CEAZH R W T Wi s &8 72 8 F (BDNF) 288 (f
WIE 5 NM_170735 A1 NM_007540)  H AR SR 47 FE IR [FJRA AR AT BRI B
WFF . IR TR R LT

[0138]  AKHEA R B I SEt 77 42, #EAZ IR 4+ ANBE T FR (¥ BDNF 177 A& S8 fif 1) HAT A 22 4%
HERARAAR Je = A8 52 AE B3 35 BDNF R =4 FER / HATAR R Ah AU B 5 BDNF Rk ™
VIFIEY, / HATART R Y AH QAT AR 2 A% H IR

[0139]  fE—ASZiEy R, S E R A T BONF 2 BRI KRR FEF) (6110, 21 SEQ
ID NO :3-11 Fion I 2% H 1R ) » UL HAT A AR A S2 7 JE IR RV RARAR AT A B
MEANTH] . R CFEZE RS 0 SEQ 1D NO :12-49 Frik

[0140] fE— DL R T, ik - H R 5 BINF [ XY IR 71 B ANSR S &, JF Y
BDNF 73 [FZRIE A/ BLEhRe, Frid iR e 5 A FE (AR T 5 BDNF 2 % H A K AERmISH
SURT/ B P F

[0141]  FE—ASCiET L9, Frid FZE -5 SEQ 1D NO :3-11 Frzn i) BDNF KA X4
(A% IR 7 51 EANE 45 4, R 5 BDNF 4 FIIRIEA / 8LhRE.

[0142]  {fE—ASZiET RH, ERERES SEQ 1D NO :12-49 I E /> 5 MESZHIRKFF
F1| ELE T BDNF 43 HREH / BLEhRE .

[0143]  Z % HBRAEIR0FE BDNF (4G H SR BOR - BDNF (74244 ) sBDNF R4 (f0FE
SNP) ;BDNF [J4E4RAD /731 sBDNF (R0 SE 0] s R84k i BRE 5. IRIE TR B H IR X
XAy

[0144]  fE—ANSKHE 77 E 0, #8180 T BDNF 2 7% 5 B (0 % B R A5 : & L RNAL T3
RNA (RNA1) « %8 F 3/ RNA (SiRNA) ;5 74 T # RNA (miRNA) ; /)5 IF % RNA (stRNA) 5 8K 45 & 92
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RNA (shRNA) 57/]v RNA 75 5 2 RIS (RNAa) s BR/INELTE RNA (saRNA)

[0145]  FE—ASEHti 77 = 9, Il A4 s 328+ (BDNF) 22 H 48 1) (4571 SEQ ID NO -
3-55) IR LLELFR )RR BB FE— AL R, RB B REAH EE T R S IR
FE—ANSEE 7T e, FRIBTINReAH LT 0 BN R

[0146]  FE—ANSEHETT R H, R XAV AR SEQ ID NO :12-49 FiRiIT 3. XL
HERAAS —MEENEBIM TR . R s KR B A%,

[0147]  FE—ANSEiETZE T, SEQ ID NO :12-49 fu & — i LNA B H R . % 1 BoRA]
T AR BB 771 A s 1 (e R R -

[0148] £ 1:
[0149]
/73] 1D R34 AR 7
SEQ ID CUR-2046 (B | ArArCrArArArCrArArCrUrGrGrUrGrArGrCrCr
NO:12 30) UrGrG
SEQ ID CUR-2047 rUrGrArGrCrCrUrArArGrArUrArCrArUrUrGr
NO:13 (3 CrUrCrU
SEQ ID CUR-2048 rGrUrGrCrUrGrUrUrGrUrArArGrArUrUrArGr
NO: 14 (BX) CrCrArC
SEQ ID CUR-2049 rArArUrGrArCrArUrGrUrUrUrGrUrArGrGrGr
NO:15 () ArGrCrC
SEQID +C*mC*mA*+G*mG*mU*+G*mU*mG*mC*+
CUR-2050
NO:16 G*mG*mA*+C
SEQ ID +C*mC*mA*+U*mG*mG*+G*mA*mC*mU*+
CUR-2051
NO:17 C*mU*mG*+G
SEQ ID +A*MG*MA*+GF*mC*mG*+U*mG*mA*mA*
CUR-2052
NO:18 +U*mG*mG*+G
SEQ ID +C*mC*mC*+A*mA*mG*+G*mC*mA*mG*+
CUR-2053
NO:19 G*mU*mU*+C
[0150]
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SEQ ID +A*mA*mG*+A*mU*mG*+C*mU*mU*mG*
CUR-2054

NO:20 +A*mC*mA*+U

SEQ ID +C*mA*mU*+U*mG*mG*+C*mU*mG*mA*
CUR-2055 |

NO:21 +CH*mA*mC*+U

SEQ ID +U*mU*mC*+G*mA*mA*+C*mA*mC*mG*+
CUR-2056

NO:22 U*mG*mA*+U

SEQ ID +A*mG*mA*+A*mG*mA*+G*mC*mU*mG*

, CUR-2057

NO:23 +U*mU*mG*+G

SEQ ID +A*mU*mGH*+A*mMG*mG*+A*mCH*mC*mA*
CUR-2058

NO:24 +GFmAFMA*+A

SEQ ID +GF*mU*mU+C*mG*mG*+CH*mC*mC*mA*+
CUR-2059

NO:25 AF*mU*mG*+A

SEQ ID +AFMG*mA*+A*mA*mA*+C*FmA*mA*mU*
CUR-2060

NO:26 +A*mA*mG*+G

SEQ ID +AFMC*mG*+C*mA*mG*+A*mC*mU*mU*+
CUR-2061

NO:27 G*mU*mA*+C

SEQ ID +A*mC*mG*+UmC*mC*+A*mG*mG*mG*+
CUR-2062 o

NO:28 U*mG*mA*+U

SEQ ID +GHFmC*mU*+HC*mA*mG*+HU*mA*mG*mU*
CUR-2063

NO:29 +CH*mA*mA*+G

SEQ ID +UmG*mC*+C*mUmU*+U*mG*mG*mA*
CUR-2064

NO:30 +GF*mC*mC*+U

SEQ ID +CH*FmC*mU+CH*mUFmU*+CH*mU*mC*mU*+
CUR-2065

NO:31 U*mU*mC*+U

SEQ ID +FC*+CHHCHFGHGHTHAXTHCHCHA* A AX+G*+
CUR-2066

NO:32 G*+C

SEQ ID +GHF+HTHHAFTFT*A*G*CH*G*A*G*T*GH+G*+
CUR-2067

NO:33 G*+T

[0151]
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SEQ ID +GHFHT*HCHFT*A*T*G*A*GY*GHG*THT*+C*+
CUR-2068

NO:34 G*+G

SEQ ID +CHEFCHHTHCHCHTHCHFTH*A*CHFT*CH*TH+T*+T
CUR-2069

NO:35 *+C

SEQ ID +GHFHGHFHCHFA*GH*GH T T*C*G*A*G*A*+G*+
CUR-2070

NO:36 G*+T

SEQ ID +TH*+TH+C*CHTHTH*CHC*C*A*C*A*G*+T*+T

, CUR-2071

NO:37 *+C

SEQ ID +OH+GHHGHTHTHGHCF AFTHG*A*A*GH+G*+
CUR-2072

NO:38 C*+G

SEQ ID +T*+GH*+GHCHT*G*GFCHGFAFTHFTHCH+A*+
CUR-2073

NO:39 TH*+A

SEQID +C*+AF+AFCHAFTHAFTHCFA*GH*G*A*+G*+
CUR-2074

NO:40 C*+C

SEQ ID +TH+GF+THFA*TFT*C*C*C*AYG*A*A*+CH+

' CUR-2075

NO:41 T*+T

SEQ ID CUR-2076 rUrArUrGrGrUrUrArUrUrUrCrArUrArCrUrUr

NO:42 (R 3) CrGrGrUrUrGrCrArUrG

SEQ ID CUR-2077 rArGrArArGrUrArArArCrGrUrCrCrArCrGrGr

NO:43 (A3 ArCrArArGrGrCrArArC

SEQ ID CUR-2078 tArUrUrUrCrUrArCrGrArGrArCrCrArArGrUr

NO:44 () GrUrArArUrCrCrCrArU

SEQ ID CUR-2079 rUrArArGrGrArCrGrCrGrGrArCrUrUrGrUrAr

NO:45 (B CrArCrUrUrCrCrGrGrG

SEQ ID CUR-2080 rArGrArArArGrArArArGrUrUrCrUrArArCrCr

NO:46 () UrGrUrUrCrUrGrUrGrU

SEQ ID +GFHAFHTHTHT*CHA*GF*A*GHCHCHGH+CH+
CUR-2081

NO:47 A*+G

[0152]
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SEQ ID +FEHFHARHCHARCHAFTHCHCHA*T*CH*CH+C*+
CUR-2082

NO:48 A*G

SEQ ID FCHFAHCH*+THCHFGHFT*CHAXT*GFT*CHT*+G*+T
CUR-2083

NO:49 *+G

SEQ ID
CUR-0071 CH*HTH*HTH*G*A*AXT*T*G*T*T*T*+G*+T*+A

NO:50

SEQ ID AFHGHHTHTHGHCFA* A G* A*GH T+ T*+G*+
CUR-0072

NO:51 G

SEQ ID
CUR-0073 AFHTHFHCHFT*GHFTHT*CHT*G*CHFTF+GF+T*4+C

NO:52

SEQ ID C*HARTHAFT*THCFTFT*G*G*A*+CH*+G*+
CUR-0074

NO:53 A

SEQID T*+G*+T*GHCH*TH*G*TH*THG* T* A*+HA*+G*+
CUR-0075

NO:54 A

SEQ ID T*+G*+A*C*A*GH*A*G*G*A*G* TH*+A*+T*+
CUR-0076

NO:55 T

[0153] v 75 #EAZ B 1 1 17 °] DAAS SIS O A i Bopp 7 R I AT . 0, e UL H IR
siRNA &5 . BEVEARZTR 70+ (140, 20 ) NREe Al — R a2 P AR SO (A4 DARZ 5 BRI
B3 e e 77 SR B IR A R 2 1R 7T ) IR 5+ XKV IR 7+ 7]
T, 4, 8818 T JUFAEAAT RNA B%5%4)

[0154]  HH T e T EIMG PEAZ IR 70+ IO P ZU s S P, oA BB D FH T N R0 IR T 711
ARG PEAR TR 73 et BCZE 20 I RNA B 55 D DI 5E 1 RNA BE4% . 1X R0 #1551 B3 mRNA
TeDhRe HE& L% RNA B A FTRIS . PLX P72, Al Bt 61 5 5 IR A S &
EPyifiiEegdn' R

[0155]  — XIS, H43 RNA PIEE R R B AZ BR il I 1 5 5 80 RNA 45 & kM. X386
o imid BT R N EEEE 5 B 0 R AT, IR R R A & 5 R FF R SR AT U
A RNA 193 S IBGE B 73 o DRI, ol PR AZ IR 8 500 R 0 T /s 35 A B B P X5 B RNA
454, H— BH5IEHMA (454, BIRG (2 Hb /R A LADDHIEE RNA. JXSSEE RNA [ SF0E T D) #1145
MR H AR St & A A e /1. ERTERZ RS & A UTEI H RNA $EFR 2 J5 , H A iZ RNA
BB 48 53— bR B ] B 455 M) E B 2045 .

[0156] O FiE ik A £ (3E4k ) &K (Orgel, (1979)Proc. R. Soc. London, B 205,
435) SEHUPMIEARRIE A RE B (A0 22 B S 2 IRRTAZ BR Ak A 1), P e S g 451) G gk 1R — Wi B A
P i S (X DD B e g
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[0157] ALV Pk B A O A B O o 2 528 A B DA 3 56 TR 283k o B A4 1T S B RNA
DB B AT AR] SRS o 491 Q0 Sk AZ B AE Mg 2+ Sl TR RO AR AT (LomM) IRJEAFAE TR, PLZY Imin™
(AL IR ZR (keat) ABIEH . TOEs Add “RNA FEHEEE” 220 DALY 100min " ()3 R 4840 AH R
I E BB RN . Bhah, ELNE A B DNA 2L R A 45 5 T 1) e L 28 A8 1 110 A Sk A% il DA 4%
I 100min ' {2 EHEHIEZE (multiple turn—-over rate) {4k RNA H1%|, &, Lz
HER AN B4 A S B P A AZ O P R S 2 7 AR R R R (L I 26 208 10 fsduist
RS Z R o 1% LeifF 70 45 AL S I v] DAL 25 T K2 508 B G V18R S R R (1)
A R AR L Ak . I ATT BB A, n AR AL SELE [ By D) R B 1 45 1) LA™ A B i 1Y
ARG P, B AT i 4 s H 2 TR RNA PR I 1) 05 3R 1 48 RNA 2L 1%,

[0158]  fF & “4Ek” A 1) RNA 8 4k 77 0) RNA J&C 4 8 4 [ 170 8 i 5 B2 T 1987 4F
(Uhlenbeck, 0. C. (1987)Nature, 328 :596-600) . & ik RNA 184k 77 [H1Uk B 5 £ 4 RNA 4+
RBE, R SEH A ARG .

[0159] T “HE” B p R it AL PE RNA O i 78 AL P RNA mP 4 B Y [ Bl ik o 28
DAY R 58 7 2 ) L6 SRR O AT, S T8I e )7 71 o 3% v A I AL 1 RNA SR D)%)
R BT B, R BARE “HE Sk MR T M AL PE RNA T BRAE A4 P U114 2 A RNA.
[0160]  RNA F-#t (RNAL) %y 5 i 7L 2 0 AR 2L 30 0 4 B o PR I8 5 K L AL
1 T v T SR e ) 20 R B0 B DA AN AR siRNA FRIZIN R RNA B4 RS 5 51, B/ T3
RNA (siRNA) fE4 RNA & 5 B0 AE A DNA %35 . BERGRENE A RO AT siRNA #5ia B B4 1/E L
TR AN P, FE RV A R LU R R B TR R RIS

[0161]  fE— DL RT, B EREU A EFEZEZIE (RNA) F1/ S5 E %
%I (DNA) 13 RS2 Ak BRI | ik A A B RITEY) . IEARE B R A
FFAEREH R HE AN A 1) (P28 ) SR A T2 1% 1 1R DL R S A /R FH B B HE R
FAEH WAL TR . FH T s VR T, 481 50, 30 560 1 40 o e B %o S A P 3 ot 1) 52 R 7 DA J%
TERZIRIATAE I B KRG 2 M, 00 7 LR RS BB M E A H IR KR .
[0162]  MRIEAK W, FZE BRI LA BRI CEZEER (440 RNALDNA  HAR )
Y kAR A B RV ) I AN R T 781 (BGS) FERZH R siRNA AL &4 HL B
BUEE RNA T3 (RNAL) (LA 105140 siRNA fLA4 . saRNA. aRNA, LK 5 884 BR 1 55 /0 — 43
Zxr HiA st A R AL A9 . [RIL, EATRT 4 DNAL RNA. DNA A% RNA #¢. B VR A
Y, BRI S () — Fh R 2 B AR LA . XL AW m] A B OUEE VFRIRBUR e E R AL
G H ]G G R R, a0 PR EOR v S B TC B o K S AL B ) R 28 P il %
B AT DA B I A 2 SRR AT / B R e R SUAA mT A8 A , 461 i 4 < DA
TE B 56 A B A SURE A S W T 4% 8, BURE A 2 08 B & TR DL O 44 28 FF T8 1 58 A BT
SREEACE VIR RS . D PR R 2 BE IR T B R RS R 37 B 5T Ry B AL
TSI R G BIR . RIFELEMTIAE 5" B 37 A b5 58 Hidm, il 7= A2 B B R AE
RIREf . DR B TR AT AE R A& R . @ — DRI B4 5 Rz — &%k
6 A% B B A B B ) S — A SE . nI e, FrR TR 2% 8t il & AR
B 7 BOE B AL R IEH: . MIEA F — 4K BERT, dsRNA RIRELE B BAMG R AL 75F 1
B, HAEH A & FXHT DU RO . R, Bk dsRNA A] R 58 2B 0 WUEERY . R 3R
K R PR IR T A I dsRNA & S AE 4 B R 40 g 2 AR e RIS R e Rl TR R 4% B
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BCREUEH B & EXH DO BOEEAR I B 5 BANY R AL 5 T2 B SRE I, Brad 79 264
( B EE I O EEAR T X 45 )  DLURAR — o B e A AL e %o 1 kb RNA B

[0163]  —HABI ARG, AR WEMLEY)R] 5] 8 —PrEk 2 Pl soss i 8 B B97E H PSSR
IR V)R B AR, BT 2 AT HIEMILER TE. — R s, R (AFEEZHE
B2 ) AIHEA N “DNA #£7 CHE, — R HA— A A 27 B, —icth, T A2 U Bk )
o “RNA #27 (HD, — i B A — a2 A~ 27 B 27 SRR, — B U A2 T A ) .
IZIRWR e ] SR 2 T — Fh R B B 5 0, Bl im st A A0 B 2, $E0CH, — R s, BA B A
SR BEZ TR DNA B27 B A A USSR H RN “RNA #£7, fE—28 (IRE 1)
SEHETT R, R LA YIS A BUR B A X IR

[0164]  AKEEA K B R AL G AT AL F K 24 5- 29 80 NMZH IR (BRI 5- 2 80 MEHZ
ZE ) IR SCGHSr . X 2iE R AR R BB K. 5 2, 2K AR5
R XAAEEL 5- 2) 80 M HR, AKX K XALEY) (H170, dsRNA) A7 5- 4
80 MZH R A AR )EEEH 77 o AU @ E AR N SRR 3], IX 55 5.6.7.8.
9.10.11.12.13.14.15.16.17.18.19.20.21.22.23.24.25.26.27.28.29.30.31.32.33.34.
35.36.37.38.39.40.41.42.43.44.45.46.47.48.49.50.51.52.53.54.55.56.57.58.59.
60.61.62.63.64.65.66.67.68.69.70.71.72.73.74.75.76.77.78.79 B 80 ML K J&F .
BH: 2 P ARART S BB 1 s SS9 o

[0165]  FE—ASEHETT R, KR LA ERA 10-50 M ZHEE K B R S .
AATIE AR A AR B, XA R 10011.12,13.14.15,16,17.18.19.20.21.22,
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 B 50 MZH R L B 2 N ARART 6 B I S OGS AZ H R o 72— SESC T =,
FZEBRKER 15 MEHK.

[0166]  fE—ASEHETT R, AREI R LB FEZERLEYRA 12 B 13-30 MZHRK
FE B SCER Ay o AR @ AR SO AR 2, IX B R 12.13.14.15.16.17.18,19.20,
21.22,23.24.,25.26.27.28.29 B 30 MZ H IR L BH 2 AT AR [l I S99 1 e
e,

[0167]  FE—ASEiE 77 E 9, AR ER A SV OAERE L AR WS AL T A T
F— AR E R B FRAR . fa, R E MR E R AR, B = e b B
A5 M SRR, XA L X dsRNA LA PR A B 3k T . SR 518 A
AICHTIR TR X a4k A4 DA 8 LT SRR BR SR 1A 1 R

[0168]  7E—ULsifi 77 i, e AL A5 ¥ br < 0] 1 R PE L 3 B R — PR BB R R 2
40% — %1 60% . FE—LESLE T A, RURME T FI R — B CEAME AL 60% - £ 70% . 1E
— LS A, [FUR TP A E B EANME A T0% - £ 80% o fE-— LS T R, [F]
P A A — PR T AME L) 80% — £ 90% o AE—Leszif 22, RIS I e 51 Rl — PR Eg
HAMAE L 90% 2] 92% .21 94% 2] 95% £ 96% £ 97 % £ 98% £ 99 % BT 100% .
[0169]  FE—SEHETT R T, K LFEZEE (Fl, SEQ 1D NO :12-49 F s K% 75+ )
AE NN BRBUE . £ DT 2, R RS (LNA) B,

[0170]  FE— LT R, B HIREL A T 5 BDNF A4 X Fgahd A / BiaEgad 7 31 LA A i
SEQ ID NO :1-11 FrRRalita XA/ BUR LRI 5 F I — D E A X8 R E
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BEER AT SEQ ID NO :1-11 [ E S [X K.

[0171]  ARRAMIELARIE N EZE AR A BIZHR . “IREFZER” 8 E47, /£
ARG S, AESHEANE 2 ML EAR XK EZ TR, XKl 0—4
TR Y. XL TEAZH IR M A AT 5 W — PPEC S P s R I (8 4, 5 R B I ) e
TR A0 P EE TN SEAR A5 A o AU R ) MBI R E IR B 2D — AN X, LR
e U] E] RNA:DNA B RNA: RNA 24 A AR BRI 0 X 38, 1 RS, A2 M A% BRI H 4 g %
1% P9 VI, LU %) RNA: DNA XUBEAAR I RNA B o AZ A% BRI H (1995 40 R 05 350 RNA SE4R 9 977
£, T R H I 5 S TR R A I S SCUR F5 20 . TR, M8 ik & B E IR, 5 245 2
[ 41 X 3 P A 2 T ot S S A R L, 5 T PR O S A RIS A A 25 1L - RNA
BRRR U E R 3 3 A R AL R 0 T A AT 0 R RH DR R 4 A8 H AR UG I o A — A
SE T ET, A BEZE RO S B I INELG A oMM E D — A X, B E e s
FEMIZ LRI H R X A% R HEEAR (FEIE LT, gt ras BIIZIR ) 1Y
SR N E AR / SEAR I Tm SR LI 8 , T NS H RS AR A B TR
i 5 LA e BEVEAG I o T B R, SR AT RN B AR ISR A TR K

[0172] AR HEHR A R S EAE NI E TR RS 2 N E R B
M HERGEMN /) BEG R E &SR K. R8I X B RN
FAAEBAME (gapmer) o HFIXIEIRA LT & BIAR LS B L HEHEEART, X EH
4 F) 4 5,013, 830.5, 149, 797.5, 220, 007.5, 256, 775.5, 366, 878.5, 403, 711.5, 491, 133,
5, 565, 350.5, 623, 065.5, 652, 355.5, 652, 356 Al 5, 700, 922 5, A EE 5 & & T AL
.

[0173]  fE—ANSEiE T L9, BN FEZE IR X IMAS /AR 26 8 HEim a0 —4
ZAER, Btk 27 -0 fe sk 2" -0- fiidd -0 fedhul 2° - FBMZER. 7L e ML
TrEF, RNAMBMAFESE RNA 37 i 1 MBI | o Bl ek e 2ok B e [ i O A 9 110 27 — G
2" = FFAN 27 0- FHRASM . KX ABF B AN BRI, H O SR X S A R
Bt eh m bR B A 27 - A E IR =1 Tm (B, BE S EELE G0 A 7 ) o IX BRI N
FR) 512 R0 7 B 2850 K R b 398 i o R 26025 ) RNAT A% IR 3k o R A% B H DA 177 %1 RNA : DNA
RUREAAR T RNA BE RO 40 M AZ IR PN DTG 5 BRI 05 40 IR DL 5 20 RNA B RR 17081, HLER e m] K HE
5 RNAT 0202 . RNA $EAR A D20 P8 I SR B iR B MIE SR . A2 — Sy &,
WA ik & B %8 B DA A% BR RS B o 41 M 8015 ] PR AR A IR 1) 25 P I B 41 VDB ATAZ R 7
VIl . O SRV 2% B RAZ B ST N S A% 5 R LR SR 53 I S R 6T 1% TR
A TSP . ZBREDL R I A% E RS A MR B B B AL R A T — T &
IEI 2 FER [FHERS AR 1K SE i A R DU RE S (Ol M s fLyk ) SRE Fl . B
ZAB AN DARG 9 AR PRI 1) S 4% B IR PO RAB U S5 4% 5 1R DR 5 B B[R] . AIESE 2 A
EZHRIBEERIR TR 5520 — MR BRI S 2 H RN B A s
PRI o AE— BB DL, BY SR ER LG G 0B A 77 0 A% B BB 15t R 0 ik S Hh 3 i A BRI B 12k
[0174]  FUAR A TR i BH 9 — Lo A0 176 T A% 0 I 17 B A S 49140 1A 75 A5 1 1) i ZR R I
FIT i 2B B B N i AR ATl PR G A 1R = S L PP ik IR IR IS | 4 B o ik RO o R M ) i
TR BRI RS SR 0 T A IR A R i 2R A R R R E
H R, 5 7 # CH,~NH-0—CH,. CH, -N(CH,) ~0-CH, [ % Jy . FF 3 ( B9 WP & 0k ) Bl MMT B 22 1.
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CH,~0—N (CHy) ~CH, ~ CH,~N (CHy) ~N (CH,) —CH, 1 0N (CH ,) —CH,~CH,/& %2, L oh1 ¢ SR W 1 —
KRN 0-P-0-CH. 4 De Mesmaeker 2§, (1995) Acc. Chem. Res. 28 :366-374 A FHIBE % &
RO o RIREDLIE B 9 B AT WA B ZR S5 M A% H R (Summerton Al Weller, 38 [
LR 5,034,506 5 ) o EHARKIEIETT T, BEZERNBAZER (PNA) &3 IR
TR E SR BN R B A, A IR BB S R I e R B R AR T S . B
HRM A AS —PNEEZ BRI . LN EZERA 2" 8 S TH R —F .
OH. SH SCH, + F . OCN, OCH, » 0 (CH,) ,CH, 0 (CH,) NH,B% 0 (CH ,) .CH,, 5o n 24 1- £ 10 ;C1-C10 {§
Gfoedk | pe i ke A A B IR G e ik L e 77 B BT e 2 5C1 sBr 5CN 5CF,50CF 50— S— BK
N= e 2 ;0—. S—. B N= 45 5 sSOCH, 53S0 ,CH,30NO 53NO 5N 5sNH o5 ZR PR BE L  ZR IR E 5 4L s &
PR G B U BRI B AR AL RNA IR A OB B U BT
BN 1o R I R A BRSO SR A R 24 A5 e M I i T A S LA S AR A 1 A AR
5. kR 2 - A CEE [27 -0-CH,CHOCH,, Bk 27 -0-(2- B 23 ) .
HA Rk ma R 2” - BEAE 27 -0-CHy) . 2" - N% AL (27 -OCH,CH,CH;) F1 27 — 35
2" ). Rt R AR ZE R ARG B F#AT, BRI 37 Rimiz 51 FRE
3 ALEAM 5 RImZ H BRI 5 A7 B o S H B AT F AR A 491 T B R e i e R ]
IR T Ho

[0175]  FEZE R ] 3 A b BB A A, 5 R ( AR MU TRT PR O “TiiE ) B A Bk
B ARSI “ RABMIE)” BCCORIRE)” B E R IRER (A)  SZIERS (G) I B g
(T) JmzEng (C) MPRMENE (U) o 4B 1A% H BRALAE AL R IR A% I A I s /D BT B A7 AE O %
HER, B0, IR WEW . 6— F B JRIE S 5-Me WENE | Rr 7 b 5— FI B g (4o 5 AL -2’
i A2 s e H R AE ARSI AR OA 5-Me—C) 5— ¥2 AL f e (HMC)  Hf & HMC AR HE — b
B HMC, BL S G UL H R, 0, 2— Z B BRI e 2- ( R E ) RIS 2— (RIS S Ot ) iR
MR 2- (B be At g Ak ) R v B At % AR e ok R v L 2 T B W 2 2 i 60 JBR s g
B— VR FRWANE | 5— F4Jk F BE JRIBEE | 8— AR SRS 7 I 20 S IE0e (N6 (6— Z 5 ) IRMERS
M2, 6— B FEWEVS o AT ALHE AR AT U0 I R B, a0, DUH . B IR 5-Me—C BX
FIG IR AZ IR SBR[ R 2 MEIA 0. 6-1. 2°C BN H R0 B8 R BLA .

[0176] AR WIRISEAZ H BRI o) — PSR 8 S AT — iR 22 Phaf oim S5 % 1 IR 1075 1 B 40 i
B BB A E BT %R . XIS B AR T8 5235043, 461 4 it e
H 3 RS B L 0, IR R EE Gt e R B b R R, BRI EUR £ R, BUE <
Wik LR AL 25 SR M T3 0 I S 4% 5 IR LA A H T il & IR S A% B 1R () 77 V2 9 AR A 2
17, a0 3E | 2 5, 138, 045.5, 218, 105 F1 5, 459, 255 5,

[0177]  EHRB 4 EFZE R T HIITA A B — Bz, Hsghr 2T — M Edgitn]
BABBANFRZERT R EAFZERAR R NZE N AR NWBAFEE T EodE
Xk GHEHRNFZHR.

[0178]  fE5—ASEHETE T, AKWKRR D+ 5 51— D80 4 E, rid i AR E A
PRT BBl e A% 1R S SR K SR M SR S IR i KA A IR B BRI AL &)« ARSI A
N GURE N TR B, R I L 77 75 R i A Rt R 5 ) I 7 L b e 2 B A Az R 70+ B A
I H R TR — D EE A

[0179] KRR AR WISl FH 1) 55 A I ml 3 3k AR i Jed 6 1 [0 A 65 R iz A SR (S ) AR R s 1
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%o HTIXIEE A& HAHE Applied Biosystems 7£ N BN LN 8 . AT
T iX G BAEAT HoA 7772 s R B BRI 5L Fm & Bl 58 A FE AR SRS B R A = (A e
P o N ARFIT ] S0 A2 A FH S ABL A K il 28 S SE A% 1R, 48] ATl 1 i AN e SR AL AT A )
AR FIT JE S0 S A AU A A3 T I 2242 A0 (1) amidites AIRT AL BEHE (CPG) 7™ s
B A2 R R Y e B NVE TR 2B amidites A1 / B¢ CPG ( 7] M Glen Research,
Sterling VAWYSE) , LG O GHRIT I AR 2 A B3R A A 0 SR A% 5 12, 491 I [ e i
Wi % H R o

[0180]  AKHEA K HH, fF HEAM (B 4anfd T LNA B4k ) DABA N2 IR 1 40 RE 45 S PE AN AR
FH ARS8 I () - 6 HL it FH a4, i S22 5 IR FH 1 10 MOE L ANAL FANA . PS 55 411} R4k 2747
. XA A LNA SRR T A% B R P 1 — Lo ARk 2 . LNA B R H IR
Al HA BT A P I R/INECE P B RBL e B /s o DL IX S LNA B M % B R A 25
DTFL)70% EALE DT 2160 % B L /T2 50 % 1 LNA Hiqdk H HK/NEZ) 5-25 M ZH
FR 2 0], EARIRAEL) 12-20 DEHFRZ I .

[0181]  fLIEMEM T T BB A EA R T IR L NE . F MR ARRE FR s . Ak
P TG T IR — G o S B N RPN A e S IR PR I L HE 37 e A T IR I R 1
PR IR T PR I S R B R A0 37 — R L T IR s AP 2 o i S R T IR T O e A e
Tl P2 T T8 IR S e A 3 I T s P S e S B I — G, DA SR LAY IR 37 57 B (1B e 1 P IS
(boranophosphates) VIX¥5[1] 27 -5 AN, LI BA AR AR LS, b2 1 5T
AR N 37 -5 57 =37 B2’ -5 E 5 27 M. AR SR RS S
s

[0182] '3l & B S s AR MRN8 B L REFEEARR T, £ E LR 3, 687, 808,
4,469, 863.4, 476, 301.5,023,243.5, 177, 196.5, 188, 897.5, 264, 423.5, 276, 019,
5,278, 302.5,286,717.5,321, 131.5, 399, 676.5, 405, 939.5, 453, 496 .5, 455, 233
5,466, 677.5,476,925.5,519, 126.5, 536, 821.5, 541, 306.5, 550, 111.5, 563, 253
5,571, 799.5, 587, 361 1 5, 625, 050 5, FN L 5| 4 & T AL H.

[0183] fRIEMBIHFEZEREE (P AEBE ), B B B T
)5 L VR A 2% DR e S S e A ) B B — B B 22 P R B 2 IR B I A% R B
PR B A o IR LA FE ELA S IRACEE B 28 (9 HAZ B IR A T ) RS e B 4 ik
Yy ERAIANE 22 s 2k (formacetyl) FIARACH ZBEAL (thioformacetyl) B2 sV H
B CGBEATRAT BB s S E A a R B Y P R I R Y R
FE g TR ER B U e A M B s DA HA TR S NSO S AT CHLZH 43 38 40 1 oAt B 22
[0184] H FHI & T AREXEZFIRAXRMENERCHNEBFEEART, EEH L HE
5,034, 506.5, 166, 315.5, 185, 444.5, 214, 134.5, 216, 141.5, 235, 033.5, 264, 562,
5,264, 564.5, 405, 938.5, 434, 257.5, 466, 677.5, 470, 967.5, 489, 677.5, 541, 307 .
5,561, 225.5,596, 086.5, 602, 240.5, 610, 289.5, 602, 240.5, 608, 046.5, 610, 289,
5,618, 704.5, 623, 070.5, 663, 312.5, 633, 360.5, 677, 437 H1 5, 677, 439 ‘5, &40 it 5 A
GETARIF,

[0185]  7E HAhfLi%e () S5 1% H BRARIN ), A% B IR oo B AU = ) g (B3R ) M
Bk JERFEE T H T 5 SR IREEAL SV R AE . — X EFE R EY), I E &

35



CN 104583405 A w Bf B 30/48 T

NHAMTE KRR I % B RS, BONIRRZER (PNA) o 1 PNA LS, HRZH R
(RURE B B8 o & e R B 20, AR R R SE TR 3R AR (R B O BB Bl v 42
55 BB 2 I BOR BUR T4 6 o U314 PNA LS AR PR 32 [ L A F5H
ANBRT, EE L REE 5, 539, 082.5, 714, 331 Hi1 5, 719, 262 5, FANEE 5 4 & T A .
PNA AV — T FI/E Nielsen &, (1991) Science 254, 1497-1500 4R %,

[0186]  FEAR K EHI—ANSEHt 77 2 7, A5 A B AU BR G B 2L 1 A% B IR A 2R I i 3
()3 5 1, BAAHE —CH,~NH-0-CH,—, ~CH,~N (CH,) ~0~CH,— ( #} 9P FR 2 ( R WP 0 ) B MM
B3y, —CH,~0-N (CH,) -CH,— —CH,N (CH,) -N (CH,) CH,— i1 =0-N (CH,) —~CH,—CH,—, 3L 1 KSR T %
TR BRI N EoCE RS E R RS 5, 489, 677 5 1) —0-P-0-CH,—, LK F3CEI S H
LREE 5,602, 240 ‘T HIE I E . FREPLER A RA E3CsI SR E LRI 5, 034, 506 5
ISR B LA E R H R -

[0187] EBUHFEZEEREA OGPPSR 5. UENFEZERE 2 VB
FAETFFI R —FF :0H 5F 50— S— B N- FEdk ;0-. S— B N- Mk ;0. S— B N- Bt 5 0
e bk —0— be Ak, i i e B 4 e AbR R ] Oy B BCR B € 31 CO BBk G2 C o J
FERBEE . BRI A 0(CH,) ,0,CH,s 0(CH,) .+ OCH,+ 0(CH,) ,NH,. 0(CH,) CH,. 0(CH,) ,ONH,
A1 0(CH,) ,ON(CH,) ,, Hein Ml m ARy 1- 49 10, HABUEERERRA 2° B FaS T3
H T —Ff :C B COR L be At BRI e L 5t 75 26 5 e 2 L O e 75 A Bk 0 5 ke 4% L SH.
SCH,+ OCN, C1. Br. CN. CF,. OCF,. SOCH,. SO,CH,+ ONO, NO, Ny« NH, Z& ¥R ke 4k  Ze 3R 52 75 3 V2
Pe Lt R e AL I U R Ak e A W RNA DI ] 0B L B N T oo sz
MR 2 1R E R AR A B T U S B IR 24 U R ME R AR A, DA AR AR )
HAREAEE . R zinads 27 - B O (27 —0-CH,CHO0CH,, KA 27 —0-(2- 4
J3E) B2 -MOE), B, s b B A . #h— Dk gt ds 27 - AL A A
A3, B 0 (CH,) ,ON(CH,) ,FE A, tHFR My 2" -DMAOE ( fi F SCSEfE @t Tk ), BLE 27 - —
FRILEIE O OEHE (RIS 27 -0- “HRIEFEIH OE I 2F D 2" -DMAEOE) , Hf
2" —0~CH,~0-CH,~N (CH,) ,.

[o188] L fth R & B9 & U L FE 2T - B OB OB (2 -0 CH) .20 - & BN A A
(2" -OCH,CH,CHNH,) A1 2" - 38 (2" -F). USR] /EZZ H BRI HARS B F3AT,
HARMAE 37 RimiZz BE R 2" -5 RN FEZER PR 37 AL E UK 57 Rimiz H KK
5’ A B . FxE R BA RS B SRR R IR T . R IX
AR S5 A AR MR 32 B B R B E AR T, S5 B LRI 58 4, 981, 957.5, 118, 800,
5,319, 080.5, 359, 044.5, 393, 878.5, 446, 137.5, 466, 786.5, 514, 785.5, 519, 134,
5,567,811.5,576,427.5,591, 722.5,597,909.5,610, 300.5, 627, 053.5, 639, 873,
5,646, 265.5, 658, 873.5, 670, 633 H 5, 700, 920 5, BT 5| L & T A0+,

[0189]  FAZE RIS B (ARGURCE BRI “BEE") BB, A3 H
[ “ RABMI” B RIR 7 A% B IR E FE N I Bl L IR MR e (A) AT IEERS (G) , DA S Mo g il ik
M RReEng (1) frsng (C) MIREELE (U) o B0 I 5 IR HE HAR G BOM R IR Z 5 IR, 1] 40
5— H L IERE (5-me—C) \5— 4 AL MM g | TN ve | IR RS | 2— S JE IR Ve | iR M4 R 1
WA 1K) 6— FR R A At e L AT A2 TR I AR 5 EE A (1) 2— DAY e R LA e B AT AR 4) | 2 T JR Ve
WE 2= B A0 AR e W AT 2— B A s g\ 5— e P g AR JHOL NG W | 5— TAT B PR s g 01 I g
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6— {5 UKW IE | L s g R FI s g | 5— PRIENE (ABCERIENE ) \4— BRI IE 8~ 48—z B
8- ik 8- B br Ak . 8— FR AN HAh 8— HUAR I PR N v Al S Ny 5 pi A AR 5- R . 5— =
8RR A 5— EUAR ) R s g R s g L 7— FR L SIS (methy lquanine) A1 7— F L JRNGE
W 8~ IR S IERS I 8- ZUARIRNES 7 Jit S0 A% S MW R 7— IR 2528 BRI DA K% 3- I AR &
WA 3— it 2% BRI e

[0190]  Jh4h, ZERRASFE AT T LU Xk AR H IR 32 E L H5 3,687,808 5“4
TR TR B B4 45 (The Concise Encyclopedia of Polymer Science And
Engineering) ”,858-859 T, Kroschwitz, J. I., 4 %5, John Wiley&Sons, 1990, Englisch
&' Angewandle Chemie, International Edition’ ,1991,30,613 7 f1Sanghvi,Y.S. , 5
15 2, “x X5 MM A (Antisense Research and Applications) ”,289-302 T, Crooke,
S.T. #l Lebleu, B. ea., CRC Press, 1993, iXS&i%H e o B3ELEX T 3 0 Ak B 19 2 5k
BV AR IR A A H o IX AT 45 5 BUAIENE . 6- 2 2 ME g Al N-2., N-6 11 0-6 EX
RIS, 045 2— SN L IRIERS (56— TR PR JRIBE A 5- Db B umsng . O ioR 5— A
s A I N A% R XU BE AR I R e ME% 0. 6-1. 2°C (Sanghvi, Y. S. , Crooke, S. T. Al Lebleu,
B. , gk, “ e XHFAR AR, CRC Press, Boca Raton, 1993,276-278 T0 ) H.Jy B ATALIER
TGRS, A2 5 27 —0- AL 23 MHa i 5.

[0191] '3l & BB 1A% B 1R LA B H At A2 i A 5 1R I A 3R 1 1 38 [ & A 4 R
AR T, E & F) 2 3,687,808, LL % 4, 845, 205.5, 130, 302.5, 134, 066.5, 175, 273+
5,367,066.5,432,272.5,457, 187.5, 459, 255.5, 484, 908.5, 502, 177.5, 525, 711.
5,552, 540.5, 587, 469.5, 596, 091.5, 614, 617.5, 750, 692 I 5, 681, 941 5, B~ iH 1T 5] H
GHETARIH,

[0192]  AKRHKIFZE BRI 5 — MBI L AT R % B IR 5 — P a2 Ml 7 B &
YAl 2 e 42, FU3E 98 P ol S A% 6 R A0 P 4 L 2 AT B0 O H3 B

[0193] X KF A FEHEA IR T, I BTHR 4 (] o 0 [ B8 4 ) VIR PR B e (4w, ©
B -S- =R FUE AR EE ) (IR ACHE A IR REE (), + b EEECE LR ) (BT (1
Wi, = SkEdk - i - HER 1, 2- — -0- FoNkedE - e - Hil -3-H- R =2 )
RIEUR B e B WIGE O 1R AR R 7 BT )\ B O R 2 A — P —t 0 I s 7 0

T

[0194] HFHEXRKFEZFRBESWAREREE L RAFEHEART, XEHEZH
5 4,828,979.4, 948, 882.5, 218, 105.5, 525, 465.5, 541, 313.5, 545, 730.5, 552, 538,
5,578, 717.5, 580, 731.5, 580, 731.5, 591, 584.5, 109, 124.5, 118, 802.5, 138, 045,
5,414,077.5,486,603.5,512,439.5,578, 718.5, 608, 046.4, 587, 044.4, 605, 735.
4,667,025.4, 762, 779.4, 789, 737.4, 824, 941.4, 835, 263.4, 876, 335.4, 904, 582,
4,958,013.5,082,830.5,112,963.5,214, 136.5, 082, 830.5, 112, 963.5, 214, 136,
5,245, 022.5, 254, 469.5, 258, 506.5, 262, 536.5, 272, 250.5, 292, 873.5, 317, 098,
5,371, 241.5,391, 723.5, 416, 203.5, 451, 463.5, 510, 475.5, 512, 667.5, 514, 785,
5,565, 552.5,567,810.5,574, 142.5, 585, 481.5, 587, 371.5, 595, 726 .5, 597, 696 .
5,599, 923.5, 599, 928 1 5, 688, 941 5, FANEIL 5| S T A .

[0195]  ZiWH K A K ALY ] N T 239 R A EE AR IR E R 9. AR B,
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FEAR ST %5 58 BIAL S V)AL (1) B8 X BUAE 25 W) %5 77 v 1) B A7 AR T I 2 8 3% I8 5
(BDNF) 2 1% 8 B Ao IR AS - R B BOIR WL 2 [ ) 9% R RL A o 3 L8 75 240 F A P B i 4
BDNF 2 1% 5 & , 0458 A% i BH AL A4 5 0 L 2 23 40 B B0 A A A 1 fil, 70 A 282 5 7 HEAS
i ()30 52 BDNF 22 4% H R A% BR B 2 17K TR/ BORH 9% () 3R Y B4k 22 24 i, DA B AT I K 2% 0
SEAH -5 AR A ERFE B AR R I 55— R A A A A AL it LU G o G 8 Tyl mT 5 H A 3
36 VAT B A AT DA B R A0 R TR ) Th e H TSR AR IR IR I 2, Bl s i v 2 IR P A
TRIT BT 5 2 o IR OCECR B R SEAR R A 281

[0196] PPN LRI RIA I L BN -

[0197]  ARJERZER 2175 3= 40 M B AR 04 o (0 6 A ml e 3ot B B A6 D0 40 i B0 AR A Ak P A% B 1)
FEAENG DUV o 3% S ) A e ik AR 453 B Ja 0 B BOPP T VR S8 . 1, AN AZ R I
AFAENG L AT I DNA B8 BT 5 A RE TR R (PCR) AR AR gy 35 5 Frid i e A
REVZ B BRIT H 1 540K A I o HMIEAZ B 1 20t ] {8 FH LR 2 (R R I8 4 i 72 P 9 85 7
ERE . BT, BHAMRAZ R A2 [ mRNA RJ A5 A RNA EVZEAT 2 %% 3% PCR (RT-PCR) SR A6 I A1
E =

[0198] R EH AMEZERRY RNA R 0 7] 38 I 5 i 5 PR B8 28 A 3s RS Il . 3 4,
SRR 8 PR AR A B R 1A 98/ B I ) 2 0 5, DAAE R IR B T AR = AR AR
) RNA 9467~ o BT Fe ARSI, AT vt RIS F 51 W) ok 3 SR B DR () b5 (X o BT, P A
K RN R (1) B iy A8 1) i [X e g 7 AR A s 1| R R, B AR AT AT b B G X 35 A A
F o R ] 2 PR T e A G R X N T 22 R g ) XN L SR IR R (5 5 2 ) SR 2 T
XL kL A] P A AR SR I S B AT OB R R DL AE 37 AR gmAS X A B T AE RNAT 48
PREY mRNA . FEAN I SRR AZ R 1A KPR m] ik 2 R (R ok U sE . mT T AR R B
T7 LT B RIE L R ZBURIR A (AHAS) B MEEFREG (AP) . B FFLHEH RS (LacZ) . B
IR IRES (GUS) \E B & LB AR (CAT) (St JeEE (1 (GFP) ALt Y6 B (A (RFP) |
B JeE A (YFP) VH GG EE (CFP) BRI HALYBE (HRP) (&t =B (Luc) JJA 5
WA (NOS) « B2 F IR A (0CS) , L HATAEY) . 2 S Bbric A mT A A G, 7 % &
FEERMRER AFERRKRERWER. FEER MUTER P 2T 5k
(phosphinothricin) EEWAFE A PY IR R (I PE . 0 o FR 08 2 DR 8 19 1 77 320 A A A e
JE S, HERMEART, 56 =75 (1w 66tk 5 tum 4ui ik R (FACS) 5%
FRAAE ) BUE R E .

[0199]  BDNF £ A1 mRNA & 35 RJ A FH AR 44 AR N 51 O 0 AR SO Ak Bl 558 114 777320
5E o B4, eyl Eys (440 ELTSA) m Ak e & A K BDNF ELTSA 4 #1377 & nl i
W, #5171, M R&D Systems (Minneapolis, MN) o

[0200]  7ESZHE T A, A0 AR B e XCBE A% 1 IR AL 33 (R - (49 2, A P BSUAAR A1 1 4 e
B ZH21) A BDNF FR3A (514, mRNA B % (A5 ) JE st 5 o0k HERE i A 1Y) BDNF R 1A A8 LRV
Yo B, 85 BT EUZ IR I 3R A8 AT AT FH AR SIU3EE AR 5 O B 7772 S UL AL 3 BIOR Ab R
il R B A R B IR R A A EL A . B, 5 R S CE R (BT, B e B AR
JERIR R L BERZ IR ) ALFE (R (0 LU B AT iR B 5 15 Bk AT . /£ — LT &=,
A O AL ERAE S U R AL EEASE 5 7E BDNF 2 [ BUZ BRR A 77 TH I 22 55 O AL AR o0 LR
A FRAE S AEA R R (ARSI 7038 DA A Y AT AT A ofE , 9 4, R SRR ) ()RR T Th Y 22
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FAHLEEL

[0201] W] W42 B (1) 22 AR 75 2L 0 DA L R B A B T R0k, T 5 iR bR 7E
ST S, R AR B R UL IR AL ER AL, BDNF - mRNA BRCER 15T /KA T AR Ak
FRRE B S REAZ B AL TR (A S 3 I B e 2 1. 25 % - 4 10 5 EE 2 0 AESKHETT S,
BDNF mRNA B%85 [ K I inalis b £ /040 1. 25 5. B4 1.3 5. B0 1.4 5. 8/04)
Lo B4 1665208 1. TR EBLA 1L.8/BF.EDL2 /5. 204 2.5 F. 2043
B3 5 5 BN A BAOL 4564 BAOA S5 EDL 5 5. E0Z 6 5 B
Z16. 5 BDA TR BOAT5 5. 2048 F . BDA85F. 2049 5. 8/049.5
5 B /DY 10 5B E £ .

[0202]  35F & WF TSR S 2 WA RTIR ST 5

[0203] AR WAL T 2Wr 6 7 FFRE, 1 R 7l AnA R &4 .
41, Be s LUK 40 14 e P A1) DR 3R AR () I SRR A2 B IR i 3 S IR R N o T 1B B e
SRR D RR B X 4 AR DI A2 B A5 A i i 2 TR R Th B

[0204] X} T H THFIE RS LS AN RE TR, RRHLEY) (BIHES
HAt AL S Ea T RIS ) ATHEZSA/ Sl S a8 B9 T, L H7Egn A 2m
ISR — T 3 B A EANT PR E .

[0205]  AFTARIARIE “EMRG” B REG” T W NEIEBUFEE RN TRIEMPELE
FE R+ (BDNF) 2[R 7= P AT A AR A0 4 L 41 e L 40 B 35 S B2 24 X S B R AHAN R T N
EEILR B A 4R MO SR LA A RS R B S LA

[0206]  fES— AR BRI PESE A, 45 A8 F — BB 2 S S P4 B 40 iR B2 23 P8 1 56
IS5 R R XA A0 A B ) %of B A B 2E A DR se , Rt X 22 TR R 1 22 S 7K 4 B
PR TR e AT B, 9, s WU 2 R () o A O 1 A5 AR T A Al e T L 3R
TR VRIS R B D R o 3K 643 A7 AT SR AR R0 40 DL % A 2 e 3 2 A ) HE At
WA WAL BAAEAER AT o

[0207] A0S 0 0 (1) 25 DR 3R 0K 40 W 77 1 () SE 487 6. K DNA B B B 1)« SAGE (2[RI R IA
IR B 4T ) « READS ( EL¥H Ak cDNA B i PEBE 38 ) . TOGA (B JERFRIE 8T ) VR A FFE
HIVRVER [ i 2% RIS P FRZE (BST) W 7k (subtractive) RNA $8407% (SuRF) « JH )
W& .22 R Son (OD) | bhEs L R 228 L FISH (B8 6 JRAT 2022 ) 5 AR B 43 41 o

[0208] AR EHEIAL G0 T A A2 W & A F 8, RO IX S A5 -5 b i s p 22
BT (BDNF) MIRZERZ22C . 100, 1B A 2L BDNF 3 71 751 DLAR SC A FF 13X S0 R AN AE
EFFA N IRAFEZ B BRACA T BRI 5ok il (4 2644 T 23 3 A 800 51 P BURET
XL 5| P AIREE AT H T 75 226 9 b5 BDNF [RI4% 1R 73 s e der (9 77 v v, AUmT T4 38 fr
G T DA TR I EH T3 — 0158 BDNF. AR B0 R X EZEE ( B4k, 51480
WL ) 5 %nh5 BDNF 4% BR (1) 2% 28 W] 3 I AR S0 O N (9 77 v kAl o 1K 87772 T A FE {0 il
5 iR S HBREE G U AR 10 BT A% B BT AR e Ath 0 > A I 772 ot m] o %A
FH 3% A U 5 42 R URE f H BDNF 7KCF BT

[0209] e S IRIAR r P AR B 0 FH AR U, RN R B4R F TR T & . O s U &
WAESNY) (BFEN) BZRPIRESRNEIT T HEIRITE . R NFEZERAY O 2 2NA K
Ui H 25 N HF 2 e RIS B a7 IEAE 3T . TSR EIA IS, [ XA A F IR IT TR
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2, AP E DU TV T A R A Eh ) R NI T R .
[0210] X TYRITIN & , W MR5E Al i 5 BDNF 2 1% B R (1) 3R A8 K I8 97 17 9 B0
RERIZENY) (kN ) et s AR B AR B ) e LA S PoRIGYT o Bt £ — D EERR i PR 52
77 S, ik 77 15 AR 4 7 BRI S i Y6 I 7 A 20 1Y BDNF Y35 I 2D 3R . AR % B
() BDNF i 75 77147 25 3 5 BDNF ()35 P B 77 BDNF 88 [ (3R 75— SEjE 77 4, 3h4)
1 BDNF ()35 P Bl 22 145 55 6 BB AR EL ] 720 10% o ARdetts, #5504 BDNF ()35 1 B 2k 41
#1249 30% . FEALIEH, 304§ BDNF (135 MEECR IA PN 50 % B E 2 . Rk, 5 X HEAH I,
FRA AV IR s 478 2R+ (BDNF) mRNA FRIE 7 22 10% . 2/ 50% . 27D 25% .
#£/030% .20 40% .80 50% .20 60% B0 T70% .20 T5% . B2 80% .2 85% . &
90% . E /> 95% . E /> 98% . F 2 99% B 100% 6
[0211]  FE—ADEHET R T, 5XFREF L, 230 T IR A2 B 2281 (BDNF) (I35 ek
ISIEINZ) 10% . PLith, /E3)4) 5 BDNF ()36 B R IA 3G N2 30% . S, /£ 304+
BDNF [1)3% PEELRIAIE N 50 % 8L 2 . Rk, 55X M8 ELEL, ERAL 5 Y0177 BDNF mRNA [ 5%
BEL10% . B0 50% . 5 25% . B0 30% . ED 40% . 5 50% 0 60% . F D 70% .
F75% . 50 80% E85% . 5 90%  F > 95% D 98% . F b 99% B 100% .
[0212] 4, Adlsph 28 52 IRl (BDNF) 3RIA FR 42 5y BT B m A2 3 4 () T3 v TG oy
H IR JHIEEAEA H At AR HZA B ER B TR IE o DLt E5 TR o A B9 B iR v A L 2 2R B
2E Z NI A M A5 965 BDNF IKIAZ IR 4» M1 / B BDNF SR A5 .
[0213] AR BIHAAY) A] i 165 1 1) 24 57 b AT 42 52 B ARORE R B A s In A A E 1)
WEVIRH TZAMAEYT . RRHBCED)EIR TR R A .
[0214]  Z%4&
[0215] AR AL RE T — FUBUR Y S — Fh Bl 2 Pl om 5% 5 1R 135 14 40 i 7
A0 BN R IE B o B A S E R E AL G . XS BB S A S 5 E R
(Flanfrdtsifh it ) MG MR EGHA . AR HE &5 ORI AN HRIE S+
Rl BBl R O B TREE 58 5 AR 2530 R e i 2 1, DA S i S SR AR 2B 775
FEVERYIE A MUY ) 86 2 A0 468 L [ L T 5 B T AE ) 3R L Wy e IR L EIE  RELRR L P
WEOGER PP B S Rm MGk} SR SRR R R A, AR K I S =, ARG G
TREX HG G0 PR AR B AN/ BUIN 58 5 8RR R I Y PR e 2R S M B A 3R 25430 15
FEMER B A, AE AR R BB sth, B GE AR R B A A V0 B 23 A0 A B30 70 WA 1) 2
Al. ARERMEME A AR T 1992 4 10 H 23 H i Fr % HHIE 55 PCT/US92/09196 5
FZEELH]EE 6, 287, 860 5 A, Frid CHEL B HE & TA X Y. ZaHrBEHEA
BT, ME BT R4 (AR [E B S 4 ) BB JIRlE (i, Ot -5 = R R LR AR ) (AR [
B RRIREE (W, e SRR — ek ) (B (i, — - oSk - Y E - Hl
o 1,2- -0 T ke - e - ol -3-H- BEER = 24 ) VR IEVR 2 T ERRE B SN
PR ERREEE A o BT\ G B O AR A — Bt — B E A A . AR R EZE
MR SIE YRR 286, B 7, B) =) DTAR S VB AR AR ZRAN A& 5 BI85 55 A0 45 BRVS 25
(S)—(+) MR ZE FRIELS FIERUVE R 2, 3, 5— =M FF 2 L G025 IR IR L IV I R L 4% e —
5%, SRR . 2 Z8 BT 5|k 3E 7 (indomethicin) L HL 26 & L AU R VEE L 290 B
W SR8 24 DU B AR R
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[0216] 5l & IX R IFZH R &P HACKR TR 5 M L A A HA R T, 52 H L H
5 4,828,979.4, 948, 882.5, 218, 105.5, 525, 465.5, 541, 313.5, 545, 730.5, 552, 538,

5,978,717,
5,414,077,
4,667,025,
4,958,013,
5, 245,022,
5,371, 241,
b, 565, 552,

5,580, 731,
5,486,603,
4,762,779
5,082, 830,
5, 254, 469,
5,391, 723,
5,567,810,

5,580,731.5,591,584.5,109, 124,
5,512,439.5,578,718.5, 608, 046,

\4,789,737.4,824,941.4, 835, 263,

5,112,963.5, 214, 136.5,082, 830,
5, 258,506.5, 262,536.5, 272, 250,
5,416, 203.5,451,463.5,510,475,
5,574,142.5,585,481.5, 587,371,

5,118,802,
4,587, 044,
4,876, 335,
5,112,963,
5,292,873,
.b, 514,785,
.5, 597,696,

5,512,667
5, 595, 726

5, 138,045,
4,605, 735,
4,904, 582,
5,214,136,
5,317,098,

5,599, 923.5, 599, 928 Fll 5, 688, 941

[0217] 5

[0218] ARG E HAh s+ 5 FEWEBULEMFNR SYBIR . B2 B A8
DL A 77 2SI, 1 A5, g 5 A L 52 A4 88 1) 43 - 1 IR L A 14 < Jma 30 1) L Ak 1 77
F T35 B A a3 A A/ B 300 il 4 1 2R3 B 40 A FH /B0 Aol B Al 5 O AR 3R
P 5 B £ P AR E AR T, 35 B B R 5, 108, 921.5, 354, 844.5, 416, 0165, 459, 127,
5,521, 291.5,543, 165.5, 547, 932.5, 583, 020.5, 591, 721.4, 426, 330.4, 534, 899,
5,013,556.5,108,921.5,213, 804.5, 227, 170.5, 264, 221.5, 356, 633.5, 395,619,
5,416,016.5,417,978.5, 462, 854.5, 469, 854.5, 512, 295.5, 527, 528.5, 534, 259,
5,543, 152.5, 556, 948.5, 580, 575 #1 5, 595, 756 5, FAN AT 5| HEE & T AT,

[0219] R, R LEZH BRA TR AL BRI 0 i ] DASE I 35 LR A A/ B Dl Re
H 8, AH AR R I SE Tt 77 28 B T I R IZ B IR AR I RIS B S A, L FE 5 3+
AR FER T 5, I3F HARA 58 A 8 30 1, SR AR B B4 00 T 15 S 8 B
P

[0220]  FE—ANSLHETT e, AR B SEHE P M GG AZ IR X R it H 2 /0 — Fhaiid ke
NEZER. £ DMERHETET, ZRA 055 2R BREERNIERERE. X386
A9 B BAA 1 SL ) L HE R AL H R (I, SEQ 1D NO :12-49 LT —DEZ AN )
S EEMEA . Z BRI SN EZ K.

[0221]  HAE A B A% BR 1 15 2 G000 550 B B0, ML b ok B R 2 Tl B2 R B O B
(AAV) e B B 1O I 25 0 4 SO BR B B 85 - IR (HV)) BEadEh e b—
PEE T AR, Fridm s sis e &5 2 H IR ] e 8 5AZ A 3+, il a0, B4
Mo EE (CMV) a3+

[0222] S AMIIE R BAR AR R R EIE B A O AL B A .. Wi SoR S B AR
&6 SR A TP B AL T HIV R B o — PRILIE 95T HIV (1998 2 814 B0 48 2 /D M A,
Horh gag LA pol ZEFSk [ HIV LR env LR E Y —F%EE. DNA JREREA 9L
) o XL HARO R B EAE (B0 5SS BB S R B A ) R R (e
Az 1 mEE (HSV) Bk ) « ps 55 B4R I £ B s 7 444

[0223] AR AR AL AP EFEATA 2527 b 8252 10 3 B8 L BOX RS 1Y £ BT AT HoAth
WEY, HAEH 430 (BFEN) I, setgde it ( BRIt ) A1) 53 M AR S
B H AR B
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[0224]  RiE “ 255 A2 M7 RIBARK L GV A3 E A Brl sz dh (00,
REE AL S B B i A TE A H = AR F{ s B s E R 3o X T FE R E B M
5 295 BRI R I 3 B P e SE AT FLAT Ak — 2P ik T 3R [ L R 5E 6, 287, 860 5,
I HE AT AL H,

[0225] %R P A4S & A K I S SUAE V25 A S A . AR 252 &
Y] A LAE 77 2Ok, X B T2 1 75 22 )R Al B A B ey T LRI YT I X 3. it FH T
R CALFREHR A RN AR5 A R BB A BRI 0% ) I (44, JE s e N BN B
B , AAE s E RS ) E N BN E R A R DR ECE A . B
W4 it S FE R K PR < BIBK P 5 TS < RIS P BSODL PRI 5 By s BRm Py (6], 8 P B =2
) Tt

[0226]  XFT¥RIT7 XML R R LM &, P38 ) an: 5 B 3 N 0 AT e
F o Jiti S SC RNA 335 N i 8 VL O 7648 58 [ 5 R FRAE A FF 5 2007/0117772 5, “Methods
for slowing familial ALS disease progression (J&ZE R ALS Bimid BRI J77:) 7
IR, 1Z G I 5 H UL B AR 2S5 T A0

[0227] G0 S B AR B B s SR B BRIt FH 25 T iR 2 R R I 4i i, AT 5 — ek 2
PhBEREAR 7 PITId I A% B RS 1 2 ik 10 i o o X)) o — RS e FH o A S5 T 457 2 A RS I
B E R AT o I A B S A R LR A i IS B 4 To i ik A 8 IR R T
T, 00, EEERE 6, 632, 427 5, “Adenoviral —vector-mediated gene transfer into
medullary motor neurons (i B8 A/ SRR H NFELaah# £ n) 7, HisEit 5| H
Sa TR, BEEEEERMN (G0, SC0RAE . ik i S ECR BT ) A A B
AT e EE R 6, 756, 523 5 ,“Adenovirus vectors for the transfer of foreign
genes into cells of the central nervous system particularly in brain( T #:#%
HMIEEE R N AR R ( BAgHbmid ) R EEais ) 7, st 5| & & T4
o it FH AT PR AT, Wd I v T, BAE — B A) AT, i A A B A 2R
[0228] Pk e SUBEAZH B AT SR i /5 240 2 B R e PE I B R B & . il
R UEZH TR ] 5 AR SUR O R 11508 B e 2 3 1w B B AR AT s (i Bk ik
H 2R B ) B3, JRdt S kRS . R USRS mEadisdE i, g, ff ik
NXALA W EA A/ BN XA A iz o T L B R B R A . 15 0E T I 5
T SRt A 3 e 48] 2 e R 2 A P R 58 B T IR WAL E AN R T, PR V8 B AR B B L R
D(H) FFME D) M D) AFE LAEENIEE. L) RAE. D) HEREE. D(+) HEME.
D(+) BRI A D (=) BaTRifFp  F4E — 8. D(+) M. D(+) E=F. L(+) K. D(H)
R D) M M RAGEE D (+) BT EE L () FTREMEEE.D(+) HERE. L) &
FEWED (5) SRIFHEL L (+) SRIFFEM L (=) SR730E, Prid @ B AR T, A 2B h% A
BE K 2 IR R A B R A& 2 R P I R 5 R H 2 R VA R L TR PR AR R
AR HETE 22 AR 73 2 L R R Sl B AV P T o P T 308 ot 0L i o o 92 13 1) 7 %
M EHEAR T, B0, EEEF)E 4, 866, 042 =, “Method for the delivery of genetic
material across the blood brain barrier ( -T2 i8 &4 it 28 3o 1L i e e 1 v ) 7,
6, 294, 520 5 ,“Material for passage through the blood-brain barrier ( H T iHT
I 57 Fs A4 8 ) 7, FEE 6, 936, 589 5, “Parenteral delivery systems( B g4M ik &
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gt )7, HAER s 5 H DAL BAR A T A0+

[0229] Bk &k AL EW ] 5 HAR S o FERBAL S WRIR GBI B 3 B A B
Hott 77 2O IE, 1) 4 g o A4 L 32 ARBE 18] 23 - EHR A« ELRA 1 = 30 i i He e 57, T 45 B
TREL A AT AL/ B e il BHES g o Al A 7E i ) o DR I S B R TR A . — PP R
AR PR BN (1% 20 5904 LIPOFECTIN ( 7] M GIBCO-BRL, Bethesda, MD 3£43 ) .

[0230] A NTEA B —A 27 -0- HEIE 2 FAB M 1 SEAZH Bk T 10 ARG FH 1 = s
A F TR0 F 5 25 206 P A i 700 P A8 52 S M 7D B8 77 e am) s FLE R BERR
SRR AT 5 55 ) VBB ATHIGR o I ZG A AR K R AR B 2 5T AR R SR AT
VERSETER. SR E FESHNE .

[0231] W] B DA A 7)Y A7 A (R A R BH 245 il 550 T AR 495 24 2 Tl mh Ak Bl JE N S R
FEAKM B o XBFARMIEATIENE B 5 M BAEBIBRIE R E & MR — K& S, 6l
W il 2% AT VE VR R 35 VAR AR BRI ) [ A B AR B 35 35 S R R a5 5, B e (FE
TEW ) IO .

[0232] WK AR A B 4 A P RV 22 T RE TR 2R AT 4] — B, 9 BN IR T, 7). IR 2R
TSR R T A I R R R R R 7)o A N AR R BH R A B D AE K S R 7K P B
REN TG IR &S KPR BN ATk — A5 G IR &R B B, A ] s
SEAYE A I BLEE AN /) BUE R RE . TR TR SR n] A AR A

[0233] AR EHMIZGNA GPEFEAEAIR T, iR LA TR RS IR Bk iRl . A&
R R 24 W 2L ) RN ) AT A — MR 22 Rs T a3 ) A T SR B AR v PR B RS
PERC

[0234]  FLFFI ML AL Sy — Fhi AR DUEH BT 0. 1w m (IR R 200 HO7E 7 — P dd
(RIAEI AR R o FLIRI AT AL B o UM 2 A0 ) HAt 2H 43, DA R RT AR A5 /KA < A A 9 VB
HAR AR BMABAEAE TR Y o LR AR AR R B — AN SEE T %8 o S HAE A
SRS A T A R it B — DR T2 L A58 6, 287, 860 5 1,

[0235] AU BHE IR ELHE G BRG] . AR BT AR E “ IR BAs” SO EHHERSIAE—A
o 2 AN ERIEUZ T 9 o5 e o 2 R e o AR B o A ER S e M R E R 1 AT 7 15 0
RAAR KRR RS Z ZEE . SRR IER IR, 57 0
H [ DNA 230 LA FH DA iR S8 (R A4 . A pH BRI B30 £ H (9 I J5 440175 45 DNA
MmA RS HEG. HEFMEHE S I8 P s © kI DNA 214008,

[0236]  Jig U4kt G452 1A) BASE 197 AR Uik, iz ARE A ST 2 IR a8 — el i &
IIIE IR ik . 435 NBIHE FUA FR T, X e [T 6 o 26 IR AR 77 SR AN T8 Z X 8 L 1]
JIE 5T 9 I AR 2B K PRI PR AT AE 3 o 2 T) B R34k 1) S48 Sy L mp T o Ak ) B9 T BT
A A A — P ER 2 MO IR BT A — MERZ Mo KR & (NS & —F% (PEG)
) Wik, BeRuis SHAT i — Pk T35 E L H5E 6, 287,860 51,

[0237] 2R % BH (1) 245 400 il 77 R0 4 & 0 A w5 R TED 9 R ) o RTED 9 4R R AE 254 7 i A
FRVRIZL R e B ASE FH DA A SISO AR P JE SNy o 3 T v MR R S H A o — AP A T 32 [ & 1) 58
6, 287, 860 ‘5 1, HiEd 5| HE & T A .

[0238]  FE—ANSEJE T S, AR T & B2 i Lt ok SE I AZ IR ) e % H IR I A
Ragik. B 7 A T AR M) 2 ik MO )9 B2 4b, B E AR e G ok Ie PE 254
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FR2FE M. APRBER AN E T TR H)—Fh, BRI 3G R0 e 07 B R R 2
BARIAEHEE G AER A ER . BB LT PR T 2B LRI 6, 287, 860
5, @t 5| AT ACH.

[0239]  ARGUHARN GO AR B, IR HFUH A @ (BRS2@A8) SR bt
[0240]  FH-T )= 45 24 RO Lk il R 06 e AR B R B R 5 3 oze 7). (g4, IR ot
e G I R M J7 BRI 155 28 VB B IR SR T VS MR A7) ) VRS BRI o D0 19 Mg Jo A i o A
AFEFER (i b e - PR IE 2. 18 % DOPE., — TA) S 78 Ik S ik HR 9 AR B DMPC. — 4 fig
P ST MR I NERR ) BRI (49— PA) 0 e I SR T i 9 v DMPG) AFTBH 51 (A 9 e
DU R LS A AR DOTAP Al yi B At — Ml T Ik 2 <L B Jie DOTMA) .

[0241] X T JRMEIAR A 2T 5, "G A K W FEZ BRI R ENE T 5H (K
MESHEFRERE) BREEGE. B3, TEERERSER (FalZMEFiER) 5
H o IEMI IR TR FIERSS 252 T2 2, LACEN IR — PR TR E L RE
6, 287, 860 =1,

[0242]  FH-T 11 IREE 24 1% 2EL A 400 0 il 70 A0 R 3 BSORIRE 771 ARORE « 4R oK SR 78 K B AR M
A5 R TR B TR BA R B R B I T N BN o BB R R AR
FSFUAL T 2 BB, A7 P BE A I RE 1 o D32 00 10 R 1) 570 Sy oot 2 ) 1) S A TR
5—ME 2 Pz @ R dh ) SRS AN G 4 A i A IR o AR 12 T 4 R 4
FEFER AN / B ER T Eh IRy T B AN / B L o PRIk BT TR / SRF0 G Fy R B LA i JE — 2D 3
AT 3EE LR 6, 287, 860 5o, Hodit 5| HEE & T A . ik B E R A
G BIRITEE / SR / EiAH G . Feal ik 4G A HEEER AN £ L 2B A UDCA.
AN BSE AR A R A A M -9 H EERE R A O 20— it g . AR I HE
HER T DA DAL 5 5% 2 T4 S0 () SR A 30 0 Mt it 2%, 3R A AT UCK B KR . 35
BRI A Je HAE FH#E— DR T3 B L RIS 6, 287, 860 5 i, Houdid 5| &S & T A3
M

[0243] AT B W4 ¥ B 45 25 10 2 A 0 R0 1570 mT AL S B K M VA ), B AT
A IR FRRE AN H AR E A RS I, B EAS IR T, BB (R HER) AR L A A A 24
2 AT IR AR BT 71 o

[0244] A BHROL LS T RIR ML A Y, Frid AW A 5 a & — Pk 2 B R 1L
AR — Pk 2 RO e e SO R A AR I oA AL 67 . IR A2 VR T 7 1 SE
AFEAR TR T8, PR A B R EEER FAER 2 RLE RRLE
SR VKRR TR E R DB 5 R0 I A M g B f AP R a2 — T A
BRI % 2R B R COHE R DM E R R B R 2 fh 3 & 55 AR E
R TR B N B T R B R FT R L 2 WY e T R AT R LA O A LR
BT RIS I 6 SRAEIES (6 T BSR4 FARE i 5 SR MR R AR A
(M2 & (deoxycoformycin) \4— LI AWML . 5- FIRWENE (5-FU) \5— Fl 8 K &
(5-FUdR)  FF & ERS (MTX) « BRKKADBRL S 28 25 KB H . KB AR FLIHH (VP-16) . = F i
Yo LR B IR B 7 UG AR B eI AR CUE BERS (DES) o 24 5 A K AL A
— A I, XA 2RV TR AT Bt (g, 5-FU RIZEAZH R ) I3 (9140, 5-FU FilsE
R FFEL— BT IR, #256 MTX FIEEAZ IR ) BLE — M2 P AR X 287 I A
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(40, 5-FUMTX MR H R, BUE 5-FU BT AN ZEZEIR ) H. Rz (B EA
PRTSE S A B 28 20700 B o 2R B i ) MFeim B2 240 CRLAEAEAS BT 0] E 53 A | Bl Jl o L oo
BHAE &) WA EBIARKNWASY T RS HARIE & LY G
TERRHBITEHIZ A PIPhECE 2 PP & Bk G4 ] — & B0 78 H .

[0245]  fE5)—AMMHRIEIETT R T, AR HEG Y P58 A T 58— R — e 2
Pl XA (R AR SRR ), LA SCBE 5] T 58 A IR S AR I — P 2 P oAt s LAk &
Yo 40, 55— EbR T NI IR 227 95 (BDNF) W45 E S XA, RIS B8R Dk ok
H A — MZERT I X8 30E, AR R H A Y]S5 8 m) T A R R 278 28+
(BDNF) 4% FREEAR [ AN [F] X I Ry B Fr B85 22 b s XA B o RSB T 7 2 e AL & H)
(i) i8] iy EC A () P 3 1 ARSI O RN RIS S AL A . PR 2 R4 &40 A 4 mT — e O
.

[0246] 457 .

[0247]  YCARITHAER BRI AR SR (4525 ) FEARSUBHE AR N AR Z .
B PE LT B IT BT IR AS 1 7 EE A ORI T R A EROR FR S R0 B H , B B 52T
BRSNS . ESATRREERERANAYERNNERHE. &
WHARAR AR ERENE QAT EEER, RENETTRE L NEZHRY
TR D i AN 8], — f AT s T AEAR SIS A5 A Ak i3 I A ) ECB0 Sk ffivh. —
5N 0.01 1 g-10mg/ke M, H AT RFK A& g H B A — IRBLZ IR, B2 5
2-20 5 — IR o ARSI I A AN 57 AT T I 8 AR TR B 2R rh 245 045 BE I TR) R 2R 25 5
HiffTHes 29I E R E . NIRIT )5, 7] RE R B0 R BT 4E RR TR LLP BT o IR A 1 &2
R, P riA SE R H IR AGE SRR &R, 5 5 0. 01 1 g—10mg/keg A& 5, TR —RELZ X
FIEF 2-20 FF— .

[0248]  fESLE 7T, N IR ERZAYNGIT 8%, AR &R 2y 1. 808 2.2
RN N N VY A N AN =0 P N SV A RN S I NP I RN
b2y 20, %) 25 /DY) 30, B0 2 35, 2 /04 40, B0 2y 45, B0 %) 50, /02 60, B b
Y170, £ /DY) 80, B /DL 90, B E /DY) 100mg/kg R . e AL R K FE Be T 5 5 A A
T, i, EEERE 7, 563, 884 5 ,“Antisense modulation of PTP1B expression (PTP1B
FIRW R SCR T ) 7, L 51 H DL B AR A T AR S0,

[0249]  EAR S VHIR T AR A BH I 25 P STt 7 42, A 2 B B i 1) A, AN RASE 1] (19 77 3K
P, i FFARRR G o XA FF R SLETT MV 2 SR AR A SO A B R AT, A Y
BRI A PR BTG o DRI, AR 6 B IR P AR L AN R 52 BITAR 1ok 1 it 77 ZE BB i
[0250]  ASCHE P E SR 51 455 BIA S R HE 5| IO ITE AR A& F)
U BT B R 5] 4A, AR a0 R 5ok 48 HH AN H R B R SO e
MG BRI ZTHERMH N ARZHE IR T H, g A FEA RN R A%
Z: 2 3L HL R B & N TR TR A8 W IS AN 7 15 R S8 T 7 S22 Ul B T 1 371
S

SLite 151
[0251] "I Z AR PR 1 P ) S 51 FH T 2% 61 I AR R I ) P e S T 5 o I ER AR ) 5 5 Pl
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ZH 53 1Y Bl A8 78 Ao AP S 2 3 i 0 A AR ) B AR N 5 T R S T B L HLAE A R BH ) S i T
RITERIZ A

[0252]  SEJGEH] 1 X IIEANEE SRR F (BDNF) & X HIZIR 711 / B8 BDNF A% H IR A
SCEEE R B R U BRI R

[0253]  fn B4R HEIARE “Xf ... ... et EZER” B ERERER T ... 7 R
FEHA T PAIMEZER : (1) e SR ER Mo e E AW, 5 (1) 6
{5 B0 1) JE R 1) mRNA % 00— 50 3 T Bl A 5 I AUREAAR

[0254] & YR BRI Gk BE o A EVLRE P (%0 IDT AntiSense Design, IDT
OligoAnalyzer) SKARRE, Z T HAURE T 7E %25 5 )P 5 i H sl e LA 5 i sEEE (a
H50-60C ) S LZZERTIEERKRAERBEATERE Y —RiA e B R - HEHWN
19-25 MZHRBI T

[0255]  I&YFFEIZH BRI B — D Wt v F EALRR P R AR 3, i AR 7 B B bt
KR 7 5 3 Fa th R — PR B RIVR MR X 38 1% SR 7 F T-49) fun i i #4828 18 20 GenBank [R4UHE 2
SE I I PCR P24 EL SR IAZ IR R 51 o SR 45 7 SE DRV 1K) — 2R %71 22 (R RN L 8] 1) X dk
(IAZ B P B () LL B Fe VI B ST o O B AR 2 IR 0 e e MR B AR R T 91 o IR BSFE T 0
VPGP EEAZ IR 7 51 2R I,y R 1) T 2 1 o) £ 25 s B PR 2 A 1) L B A PR I 9 R LI
FERMEAMEFRFEZ TR . RUREARN GG IAR B, 7EIE R T R 0 (1038 2 1 25 R [X 35
FEAMEYKMAR.

[0256] GNPk A5 EZ IR 45 & T IR IR I I Dy Re DL S BohRefl / BOE M
(R, JE HAE R R A ST CEPZEAR /3 I 58 B o7 Ak A% O 0 A2 38 2% 1
N DL AE SR AEAR S 3 4G D AT B 46T ) B R R R 1 TR DA G B ik
R XAE DS AR SEAZ B T B AR SRS A, TR XA B Al e S 258 17

[0257]  ZRSCHTIAR (19 55 4% 1 B2 (1) 2 A2 M mT i 3o A A58 L 0 16 — b B 22 Rl 40 5 vk
BHRE o 9301, 2R ST P BEAZ T IR ) A P o et {0 A0 el 280 00 5 920 o B R AR I U AT
TETEZ oy 2 (B I 45 B s Ok 3R 1T

[0258]  HERIR S LHIFIIEIEZIW) ¥ (53F ) Z B4 6 o 5 ml {8 A AT AR 0 g 7 90 2
a3 A ELAE FH 5 P58 1R 77 90 g et 2000 5 V2 R4

[0259]  fift il il 28 W s V24 8 R AR IR LW / o 2 6 M R HE AU A6 52 81 B ) 2 T I
AR IR . BRI 2 S AN S 2 (A AH LA A ) P S &

[0260] fif e it 2 0 5 v P f8 FH S B K R 8 S SC RNA 43-F 1) cDNA % DB BT 43 1 45
A7 25 A B DNA B RNA A28 Bk EAT o LS 3EAT B0 5 1 B 4 7530700 1 2 BRIl &
T8/ (a0 Applied Biosystems Inc.MeltDoctor W& ) o X EE &40 4 &8 Nk
DNA (dsDNA) 5494k} (440 ABT HRM 42k}, SYBR Green.SYTO, Z545 ) 2 — A 3&E B 22 VAR -
dsDNA BeRt e M AR AS HAE T B T LA R B 2O, (5295 dsDNA 255 I Ay &1 2 58
iR

[0261]  SEEAT FTIR N , 5 T id cDNA BAH B 55 A% 1 R DA B 2L A4k il 338 78 119 77 22 B 5 11094
JE50FIRA . FITRRAYINAE] 95°C UE R I TS Y dsDNA B A1k, 2R 5 2218
VA 13 2 Y pH R 6 3 e o 1) LA IR DA DNA 3B K o BTSRRI 52
EARZAZ IR 95°C , [RS8 s ™ AR LR B « D tomE R LT I B
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HAFAE Y dsDNA & o 20 nT A8 -5 B ik 160 S0 AE 25 () S if PCRAXES (I3 ABT” s StepOne
Plus Real Time PCR SystemE¥ LightTyper {{#%,Roche Diagnostics,Lewes,UK) JKIEE.
[0262] & mh W& 3@ o A & S B AE () LightTyper (Roche) B SDS Dissociation
Curve, ABL) XA (x— %) £l 5 A TS 0 S5 (£E y— i By —d (5856 ) /dT)
(RIS o A BT B AR 8 AN dsDNA 264 it 4 A0 I BRAE - IO T o e SR N
Tm HIEEE TN+ Z WA BAE RO . S0, Tm 5 IT 40°C,

[0263]  fZ4fif¥] AntagoNAT 43Xl

[0264] P ub A 7 2 AN 2T DNA 19 R A% H B2, FR N AntagoNAT, I & [a] ={E 4w A4
Bdnf-AS MIHE e U vk TRV 12-20 MZH R H % Fl AntagoNAT, H B A B
WA AT BRES &40 +/-2-0" — FR L RNA BY LNA MBS . B (R AR I AE & K
HA = INA- B FIZ E R 16— 2 E IR ERER R 44 (XXXnnnnnnnnnnXXX) ) Bdnf
mRNA 7KF R ER 2. SABAWT A BDNF A X - [ S < (a9 AH BAE A, 3 AL S LNA i
2-0" - FHL RNA 3+ E I 14- B RIB G (nixmer) . HARIXEL 2-07 — FJE RNA- 2
T ) B A2 R 2 T AL BEL IR RNA, {ELEE [] RNA O34 2% R IEAE iZ A5G o e8] (| 11) . & ph
AntagoNAT 731 LA S H T IX Sehft 5L I B3 FoB siRNAL BIAHREN DI T3 1 s

[0265]  SEjiifh] 2 :BDNF 2 4% H BRI 1 77

[0266] ] T Ll 2 F BT A R L EZE R SL i@ 1 #Rm ot HiliE
(Coralville, IAf IDT Inc.) & FHE R TFHBRAE RIS B H IR R AR 1 AR
(T AR R B R . BB 2 (W B S hnicfa A R IR SE A2 A0 . SEifads 2
A IR BT 75 () S A% 5 IR R LR FH e It e B4 ( oir A v MR T OR3P B DR 40 9 I %
HER, Wkl B =R, A FTC BRI BEE Je G ) N-2- S T et ) A8 AT AT &l
(IEA F ATV (0 IDT A 7575 ) EBEBAE T 5 oK T LB Ek (CPG) &
Bo DRYIEPTIE B EH IR G M R A BB RIS i PR A RN iR 25 . WI8h
B RRIET 37 B B E AR AA E B AR 37 -5 R T . Bt A KN EZ
HEeE LA SRR AE ) R R =& MM E E K E R 5 A B2 2)
SE AZ B RATF A S — AN BT A DU PAAR SR AE — kD 5 s I 3t [T e s T gl 5 e o () 4
BEAT 53) Wt AR S B [ U A B AT R R B BRI [ 58 S5 A% B R g DARTT 1k e
1125 T —81& R g3 2 BRET AT N- FF 2Lk i A 55 5 1 57 2 2E Ak imi se 3
4) NERHIRZ M sEfa e, S 27 AL T e —Tie o, o A RIURI K AL, B0 0 SR BB R
AT PR i B2, T {1 A Beaucage #5f] (3H-1, 2- R JF —HRlE -3- B -1, 1- S W) Hik.
WL A B PR EALS, AT DO R A B 2R DA SR 0 DU 20 BRI SR 0T /7 51 P i R — A%
MR . G ST BN T BN, A% 5 TR A B A B8R T Bk IR sl T A S AR i R
Ry ST R Sh e b HAR B S B IRIEAT R T

[0267]  Hek293 2o ASFEIK) siRNA 4bFE DL & BDNF mRNA [ &

[0268] 1. K H ATCC [¥) Hek293 4H i (cat#CRL-1573) 7E 37 C M 5 % CO, N £ MEM/

EBSS (Hyclone cat#SH30024)+10% FBS+ F & & + #HE R P A K. WKIAT— K, 41 Hu L
5x10°/ LAY B EHF0 B 6 FLAR AR 37°CHI 5% CO, FIFH

[0269] 2. FEIRAERIX—K, 6 FLAR H B35 7828 B 4 8 B MEM/EBSS+10% FBS.

[0270] 3. Jir 47 BDNF-AntagoNAT (BDNF-AS [¥] Jx S 3 #% H B ) # B 2 20uM 1 ¥ & H.
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BDNF-AS siRNA (BDNF-AS TLAMNK) siRNA, 10uM ; B AP S AZ H R AL A 4058 1DT #lid. Fxt—
AFLINZ, 2 0l BIX— VA5 400 1 1 1Y Opti-MEM $53%3E (Gibco cat#31985-070) Fl 4ul
i) Lipofectamine 2000 (Invitrogen cat#11668019) 7E =5 N E 20min JF & i it in 21 &
H HepG2 4HMLIK) 6 FUARAT—DFL. A5 2 1 1 BIKTMAE B H RSB RPUR ST
AL L RE

[0271] 4. £E 37°CHI 5% CO, NI & 3-18h J&, B35 3L W i Ayt MEM/EBSS+10% FBS+ &
ER+HER

[0272] 5. 48h G IHAT I LFEAZ B RN IN - 85 725898 J5 F2 5 HL RNA /5§ >k H Promega ] SV
Total RNA Isolation System(cat#Z3105) 5K H Qiagen [{JRNeasy Total RNA Isolation
B (cat#74181) 4 HE 1% B Y Ui FH M40 B F2 X

[0273] 6. 200-400ng HIHZEL RNA @B A o 7S B 4K 2. 5mM 1K) ANTP VR 54 MgCl1,
& E BB ITHAT B S G S ON . R X SO SR OIS cDNA (20-40ng) I F# A ABI
Tagman Gene Expression Mix (cat#4369510) F1 300nM [ iE B A B 5143 15 v 1 Fe2& %
REARFL H I 2000V BRET 8 L SERF PCR BINZE IR L. 514 / BWREHE A FileBuilder 3fF
(Applied Biosystem) it GIMEXTA X — [ SO e PR B0 8E B AR 5 70 W 710 57
DIHEEFR LR 4L DNA § 38 fgm] 8. T A BDNF [ ABI 34 #& Applied Biosystems Tagman
Gene Expression Assay :Applied Biosystems Inc.,Foster City CA HJ Hs00542425
s1 (BDNF) o {#1FH LA i PCR 7G¥F :50°C K 2min, 95°C F 10min, 40 MEFRET (95°CF 15 7,
60°CF 1min) , fH GeneAmp 7900 1X 2% (Applied Biosystems) . & X EAZEHIRANFR 5 A
FIE IR R AL T A3 A RIS P e (A T 2 1) 18S— ARifEAL I dCt B 22 7 v 5
[0274] 7. BDNF-AS IR ZE ) -

[0275]  ABI 43+#ft ID Hs00417345 ml

[0276] 75 5J7 51 GCACACCTGGAGATACTCTATTATA (SEQ ID No:65)

[0277] 8. BDNF [ T -

[0278]  ABI 434 ID Hs00542425 sl

[0279]  CCTGCAGAATGGCCTGGAATTACAA (SEQ ID No:66)

[0280]  BDNF-AS [FGINZEEAY) (ABT 43 # 1D Hs00417345_ml

[0281] 75 5J¥ %1 GCACACCTGGAGATACTCTATTATA (SEQ ID No:65)

[0282]  BDNF FOFGINZEEY) (ABT 3 #7 1D Hs00542425_s1

[0283]  CCTGCAGAATGGCCTGGAATTACAA (SEQ ID No:66)

[0284] 9. G5 R EIETIEIAR (Ct) {H. LIGMS AR (18S RNA) 1 Ct [H [HIfTHE £
A ddCt HAE A4 RNA S RSAERE T 1 H 2 Le A

[0285] 455 LR AN ZEM R (055 HEK293T 40 ) JTJ%E 5] BDNF-AS 4 39 K4k &
B X3 HIANF] siRNA 4 4e7E 48h B i3 7k BDNF #4311 2-6 5 L (K 1a A& 6) » BDNF 1]
FES RS IR E AR (B 5a-b) . FiIEA R H S BDNF AHAR LR FETT (K 9).
[0286] [&| 5 %7~ BDNF-AS R 5 2 BDNF mRNA | . BDNF-AS ffi A 4P [4] BDNF-AS %% 5%
Y HE B B X 3 siRNAs—1 (10nM) 1 98 51 A2 BDNF (45 S )mRNA 1) 6— fiF L i (ol =
P<0.0001) o ULALFEIARIZESRATH 8 WzhEra (LK) B 18S rRNA (Al ) FEA I IE
AT FH AR Yo A 2 RERE i AN HEK293T 4 M 150 3RS o 31X — 3050 S AE 7 P 0] HE B
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Z RERCHERE S I AN DA B %2 (%) BDNF mRNA (1) F 1

[0287]  [&] 6 {2 7~ Bdnf 31K I %% % f5 ¥ 75, N2a 41 g A 42 4] /)N BR Bdnf-AS %% % ) 1)
mBdnf-AntagoNATO A& 7] Drosha &5 H ( HZ 5 RNA (miRNA) 4L ) #Y Drosha siRNA HJ4H
A Bdnf mRNA [ 7 A mBdnf-ANtagoNAT9 ZbFR4H A5 M EZH (e = p {E <0. 0001) o
s n Drosha siRNA #H %7 F mBdnf-AntagoNATO Ab HE i1 2% i 3% fin Bdnf ¥ 5¢4) (x = p {H
<0.05) o IX—REA] AR I E 5 G ALE] 0 miRNA 25 Bdnf #5097 .

[0288] & 9 %7~ BDNF-AS R Jik A~ 00 2% TrkB B 95 99 AN 77 1] 1) BDNE AH 4B 3 R (Let7C Al
KTF18A) (7K :LIN7C 1 KIF18A 435l &AL T- BDNF %) 3” NiFAl 5” LigRIER . #hasE
RS BB 52 Mk 2 AL (TrkB) 4w b5 BDNF R4S A 5244 BLAE 2/ BDNF o7 T AR 4 ffdk (Chr-9)
Fo W T IX LG LR & 75 A BDNF-AS %% S W B i 2048 . HEK293T 41 il A % BE siRNA 8%
BDNF-AS siRNA %5 4 3f90 & JL AL )7k 7. M2 3] BDNF-AS #4541 H. BONF mRNA 1
1X—FF (manuscript) FHEH T HRE L. 35 &I BDNF AS FRB% TrkB kB0
FHARFEPR Let7C A KIF18A 3% A 520 . X LE B4 32 B /E BDNF-AS JH B INf, BDNF 14847 75 K
[R] R 5 S P T 2 o

[0289]  Hek293 #HfifE 0-96h KRS 74 i —Flr siRNA 4bT DL 5E & BDNF H1 BDNF-AS [ &
[0290]  BARHIT745S Hek293 UM siRNA AbZEAH A, {H R A MO AE AR IN S Y )5 0-96h
IR -

[0291] 45 R :BDNF F11 BDNF-AS 3K B I FE B 7~ 7E 48h I 5 BDNF-AS ) 543 T 1 [l 4 |
siRNA 52/ BDNF £ L1 (K 1b) o

[0292]  Hek293 #iJfa F AN [A] hBDNF-AntagoNAT AbFE LA 5E & BDNF i BDNF-AS ({1 &

[0293] L;LFE@?‘J‘&L? Hek293 4B siRNA AbZEAH[A], (H IR A0 Me ] AntagoNAT 4bFE .,
[0294] 455 :BDNP-AS #5328 225- 1% H IR A HE & X 15, A 5 BDNF mRNA (1524 H.
A . RNA-RNA AH BLAE F AT e it He e SR S A9) 91 5t BDNF (AN AT 15 . 984 € BDNF-AS
%7 BDNF mRNA (8 %51, 40,27 LNA 1 2 OMe RNA f&UP & 11844 (AntagoNAT) FH-T- AW
A X )Gz A A BAE . B8 XA Bl ) hBDNF-AatagoNAT & fi. 4 K I
hBDNF-AntagoNAT f¥)4# F] 1 BDNF mRNA. W23 BONF-AS #6101l 2%~ i, T8
PRI B R0 27 OMe—RNA R TR RN, 3K T 16 4> hBDNF-AntagoNAT 3f %% FWBH Wi BDNF-AS
& X HG—2F6F T BDNF mRNA (#) B EA HRHER . HAkH, hBDNF-AntagoNAT1 F
hBDNFAntagoNAT4 5| BDNF mRNA f) 22 il o 54 E siRNA AN, [ SCEEAZ R /& FEE )
B BRI DR DRI, BRI AR e it (sl ) 45588 . BRI BIZER (LNA) — 1211
M H IR E ARSI siRNA FH LEAEAR N — e A2 (7).

[0295]  /NER N2a 41 i F A< [F] mBDNF-AntagoNAT 4bFE LA 5E & BDNF HI BDNF-AS [ &

[0296]  LAFHIJ7ES HIASH hBDNF-AntagoNAT 4b3E Hek293 4 il LA 5E & BDNF Al BDNF-AS
() EHH A, AH X A e N2a 40 . BhAh, (A LA PCR A :50°C T 2min, 95°C T 10min,
50 MEIFE (95°CF 15 F2,60°C K Imin) , {8 FH GeneAmp 7900 1% %% (Applied Biosystems) .
[0297]  Z5 5 & 8 SR N2a 4 i o /s B, Bdnf-AS 4 st ¥ 4 AntagoNAT #1%1 : A BDNF 45
N X S 2 ) B S X AR K BRI 38 BDNF mRNA 7K°F. SR J5 5 58 S 75 A AUl i 42
WL AFAE T/ BR 40 e 2 A B8 \) T/ BR Bdnf-AS % 32910 11 4> mBdnf-AntagoNAT.
mBdnf-AntagoNAT 40 i A R R B ZEMIAE 37 F1 57 PN A v A 1) = A~ LNA- 24T 1) % =

49



CN 104583405 A w Bf B 44/48 T

BR o X HE A E R A AL B 2R 1, (H AN S e Wi LB 2L DR A AT P B . PR
mBdnf-AntagoNAT (mBdnf—AntagoNA3 Fll mBdnf-AntagoNAT-9) BEM IR & N2a ZH i 37 (1Y) Bdnf
mRNA 7K. 22, FHEREE AntagoNAT (16 5844 ) FEW /N BR Bdnf—AS % 564) 5| 2 /1N B N2a 41 i
F Bdnf mRNA 7P B X EEHE R T Bdnf () SRR Bdnf mRNA 35 400 1A
H

[0298]  Hek293 4 I ANl siRNA 4bFE DL 52 & BDNF 25 [

[02991 DA R 7% AN siRNA 4bFE Hek293 4 i DL 52 & BDNF mRNA (I EAHA, (& T 768
PR 5 48h JGUNIN siRNA. 2R G R hRts o7t H AR 4 o At ELTSA (K& L) FiER (A 5 Ep s
(&l 1d) ==L BDNF S A 1K,

[0300]  Z5 [/ ENE :HEK293T 48 L FH 10nM [¥] BDNF-AS Bt HE siRNA 64y, fEE6 L5 48h
A 200 w1 (L7 350mM DTT ) Laemml i £ 5ZZK (Biorad) BEIRAIML. 20 11 (¥ fE™
YITE 10% SDS PAGE 4 BS54 H AL BIREIEAF 4 2 8 Lt . ARG IS MecP2 HIHIZR 4
& (Abcam) « BDNF (Promega, B35 G164B) F15 HRP {HELHI —ZIFAIT & . LEFIN HRP IS
VI, A2 OG5 5 X ST 2R MR I o 30 A () P B LW G 3 FH T A A A e o) Bt
1) B-sh&EA.

[0301]  ELISA :4f i i 20nM f¥] BONF-AS siRNA B0 BB siRNA 5 4%, W41 i 35 i
T ELISA 525, B3, MIHE 7E & A BRIV + &5 B H0I6155) (BCA 7 & , Fisher)
H I AR S (bioruptor) A& EERSI KB/ RNAL RIS E A . SEART
H BCA AR HTRFE Pierce B3RS 23227) W& HAEE S ns ST A& A RKE
PrifEqk . ELISA 55 & % T A BDNF M Promega ( H 3% 'S G7611) W43 BT /N BR Bdnf M
Millipore ( B35 CYT306) Wy43, H 4 MM N R I 77 S8 3547 ELISA. AN 525 450nm T
IR F I5RON S HRE T 0 HEAE AR AL

[0302]  Hek293 ZHfid ( AHE ) FHASFH L 1Y) mBDNF-AntagoNAT9 AbFE DA 5E & BDNF mRNA
[0303] DA R 77¥:5 Hek293 4 F A A siRNA &b3 DL 5E & BDNF mRNA [ EAH, (5 T 518
3 F1 BT mBDNF-AntagoNATO FkE BIAN R AL, W 24 11 DNA R AT A5 Hek293 4l
FHATE] siRNA 4bFE DL s & BDNF mRNA B EAHE LW &/ Lipofectamine 2000 (Invitrogen
cat#11668019) jits A T 40 e ( A\ 300nM 2| 5pM ¥ H [ 1:3 R Z) 8 &), 78 A5 R AR B
Opti-MEM 5552 (Gibco cat#31985-070) Ff A . IX/E % iE T 34T 20min JFEFHEAH T A
A HepG2 AL 6 FLAR I — AL QRN A BZ B IR B LR &Y TR0 4
15 HE

[0304] %R K le TN, 24 BDNF-AS #% mBDNF-AntagoNATO £ 4]}, 47 £F BDNF 171 &
TR

[0305] & 1 oA X mRNA AR AR AR T . (A) R4S =+ (BDNF)
RN SR 7 BDNF-AS £ HEK293T 20l ( REALHE n = 12) AJEE[ T BDNF-AS & %1 HE
A X =AMl sTRNA HK & siRNA (10nM) #mscfk 5142 BDNF (45 X ) mRNA 1] 2-6 fi5 1
(AT AHEE S n = 6/ AbFR, sk = P<O0. 001, %k = P<0. 01) o« ZABLAY 45 S AT TN B2 J2 4o
2270 (HON) « e 4n fgse (MK059) 4 . /N BR N2a A g Fpp 22 2k (B0 R BoR ) BISEIR3R
3o FHECH FI AR QAN IE sTRNA HIPEXS R . H) T3 — S 3 M e 5236 0 B s 1RNA
A& ANBE [ i L BN A B DR 2 A AR AT 0 e 51 R4 7 s1RNA (CCUCUCCACGCGCAGUACATT) o AT il
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EHAXTT 18S rRNA FriEAL A A% mRNA AT B siRNA o REAE B (0 71 2 ELAE IR
[0306]  (B)BDNF £l BDNF-AS #% 541 () A8 AL AE BDNF-AS i J () — BX B ) VP4 (X T 4%
B sin =6/ 4bFE ). A BDNF-AS f) siRNA Fs 5 EU/E 6h B UG - FREL B 72h K975 2
— 5 BDNF-AS Fiff. BDNF mRNA 7K -7 18h i) BT, (R 55 K CF 8T 72h, 96h B i 4 5]
AERHGT Ko VERE] 48h I AUEAE R — B AR B IR . ELOR BDNF-AS @/t 6h 546,
BDNF (1) i 7E AL ER J5 18h FF4f . BDNF-AS [H#E2EF1 BDNF mRNA P34 02 7] (3 i ) ZE5R
BINFARR T FUR T, F A 7~ 20 e 75 B2 B) 75 1 38 BDNF 2 i3 BT e SRS e 2 B
[0307]  (C) siRNA— 43 1) BDNF-AS %% sk 51 kS il i ELTSA WUl & 1) BDNF 5 1 7K 1 (1)
PR AT 10nM K BDNF-AS K35 P siRNALELF siRNA BB siRNA #53% 48 /N,
T 2T 1) T VAR 4 1 FH R T T A5 97 e i ELTSA 434t BDNF 25 [ - BDNF 25 [ 41 A
A1 5] T BDNF-AS %5511 siRNA B3B3 5 (n = 6/ AbFR, selek = P<0. 0001, %% = P<0. 001) .
[0308] (D) 2% ()5 ENZRHA N HE &2 1 5 4 A% (1) BDNF-AS H BDNF-AS siRNA1 fiJk$2 /55 BDNF
FHAKFEASAE B - PahE A RKE BA X AR R sTRNA #5354 iRl X L
B R R BHAEA UM L BDNF 6 ) 2 (B AFAEANRFI R OC &, Hodr BDNF-AS #71i] BDNF mRNA
AR A B RIRIS . It BONF-AS R 25 Brix — 5 i35 4E F 51 BDNF mRNA A8 (5T K F 1
i

[0309]  (E)Bdnf-AS fIER /5 Bdnf KI5 EMM SR & AEH 11 MASERKEE (1:3 RVIFEE,
76 [# 300nM-5pM) [1] mBdnf-AntagoNAT9 (n = 6/ %45 & / b HR ) #AT 7 & ) B2k 56 Ho7F
1-300nM < & T 22 Bdnf mRNA 7K )55 & WO 1942 &1, EC50 24 6. 6nM

[0310] g P BRA] siRNA AbFE

[0311]  IFFHRZ Bk B/ B S AP T T NN R 4T (PO-PL) [R5 5
B M EL AL 73 B R 4 B, T R N 4 USCBR I AE DMEM T P12 RA Y (A3 B &t
fl PUAE R B2T VERL M 0. 00 1mM ¥ /) BGF Il FGF B3 ) A K. 3-4 K5, TR i Al
Z2FRk. 100, 000 N0 EEFIAE S L- BB (PLL) R K 24— FLAR Fro AP 23R4 o 422 Fh 31
PLL FX IR A R . FERERNG 58 =R, NS R B R A K RIFA A K 4 R
(BePJE 7R) o DU, 0l 529 2 B E TR AN w2 e 2D S8 41 i f FLAH 41 o 28 1
AR A e R IR A, (5 H 5 A AU AL, Bdnf Al Bdnf-AS FRIALEIE 1
LRI LS AERE MG 3 AT R SR I E . AERER S 3 B 7 RAS FHER A Bdnf-AS B4
[¥) 50nM siRNA BY 20nM Jx UEEZ B R AT MR LTS o ME T4 ot M /e SRR 80 u 1 [
FIE A2z = A (18,000 40 / £L ) o SRIG AP ERAE FHAH R 77 S 56 Y2 A£G Bdnf-AS
T RURACA M I ThRE AN . 7 48-T2h &, A AR R % (4% ) [E5E 20min FHA] 1X
PBS ik JLIK. 7EH] FBS B MG, M4A3RE 1:2000 W —%bils (B A B MEE
HILL TUJD FE TR . x4l sS Alexafluor 568 Arit i —gidiie (1L=Editk 16,
2mg/ml, W 1:5000) §F & . 4HHIZH Hoechst Jetaifl e ft, i fuie s oa b Jaims i B4
ARIRBEIZ .

[0312]  AntagoNAT #[[n]-F BDNF-AS :

[0313]  ARiL AntagoNAT 7EAS SCH H T R A7 L — = UM TAE A I B8 S B
+ (HAAFEE, Z WA w5k ) o Wt 7 BEEaE, B2 ER, K 4 MEER, Bf
27 0— F AL RNA A/ BUBIAZ IR (LNA) B 4ffi. SR AIX — S5, FATE#I 7 A BDNF-AS F1 BDNF

ol
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Bz (W) AN S XIS T LA RE S L BDNF mRNA 47 2% AntagoNAT. #E[HT
B XI5 55— 354 19 hBDNF-AntagoNAT1 A1 hBDNF-AntagoNAT4 /=4 i K RN » H03E %
B BDNF Jiz X RNA j@ it #%% AntagoNAT BELWT /2 LAS] S BDNF mRNA 3470

[0314]  SRJ5 ot Bk (R 44, LNA- B840 f¢ 15 4> DNA SER% H R (AntagoNAT) , KJE 16 % H
1, A MACHE SR E 22, 5/ B Bdnf-AS H %b. T FP AntagoNAT (mBdnf-AntagoNAT3 Fil
mBdnf-AntagoNAT9) 4HZ EIRAE/ N R N2a 4 g Bdnf mRNA 7K-F 40 1H 22 B2 R A (
7) s

[0315] & 7 & 7~ hBDNFAntagoNAT % A BDNF-AS %% 5% #) ) #1 #l] :BDNF-AS % 5t ¥ 0 &
225- IZH R E S Xk, HEA 5 BDNF mRNA (584 B M. RNA-RNA AH FLAEHH 7] B8 61 5%
R X %t BDNF (AN AT . 952 BDNF-AS %f BDNF mRNA {1385 1EH , 4925 LNA
F127 OMe RNA &A1 (IR 4& (AntagoNAT) FH-T FEITA SRS S S92 18] B AH EAE A
S X 180 o 46 1) hBDNF-AatagoNAT 78 o5 . % & I hBDNF-AntagoNAT [ 1# A I i BDNF
mRNA. W %% ) BDNF-AS % W) i1 4~ i, 12500 T 7 BEL W 2 54010 27 OMe—RNA J& ¥ A Tl
(). 16 4~ hBDNF-AntagoNAT ( % H A LU MR P2 14 4k ) 34T I H R BILFE By
BDNF-AS 3 X 35 (K 5T — 2} % T BDNF mRNA _E 38 H AT 58 KA A . 45 53k, hBDNF-AntagoNAT1
F1 hBDNFAntagoNAT4 S5 BDNF mRNA (K52 Fifl. 56 siRNA AN, e R A2 5
FEMHAE AT AR s [RIE, PRARARSRE Pl (A ) 456300 . BEERIBIZIR (LNA) — 1210
B IR-S KRB siRNA AHLUAEAR T — e A H . Bdnf B nMp& oK.
[0316]  Bdnf FiEIGhNAPE TabEK .

[0317] 53R B Bdnf X #1228 7o 40 A2 K RH Rl A 42 AR 1 SR 8P A B9 78 2 Je w5
16-17 — 3, KILH T Bdnf-AS % W) () RiRaE B IR Bdnf 7KF (42 R S 8UR | s 4
TCANUEL B S R B RAME KA sk M G 3 A1 7 R (1 ba—d) o IXEEELHE
W T B2 SO RNA R0 3 B POV Bdn |38 15 5 28 7o AHL 40 i X b 28 76 704k HL AT LS|
RSB A2 TT I AR T

[0318] #5518 2 &R Bdnf REIG N & uab A K. (A-B) Hf )G 3d AIXTHE siRNA (A)
B¢ Bdnf-AS siRNA(B) Ab3E (1) 5w 22 BRI S A0 Mo b 22 R . (C-D) #Fifa 7d 0 R
siRNA (C) B Bdnf—AS siRNA (D) Ab3E [ L4 £ 35k i i 42 70 BRI AP 48 S A A 9 e J 4
WAk 22 % . 20 A A EE ] Bdnf-AS 3555 W)) siRNA AbFRAE RN 5 3d BY 7d M4 Bk rh #5535
P AR T B AL B DA A2 S KR A B3 . B - B A 11T Yl 4L 4, GFAP
Yerb g DAPT el 15 4

[0319]  ff B IE R MO R i = 9 (ICV) i 15 mBDNF-AntagoNAT9 i 8 BDNF-AS Al I i
BDNF

[0320]  /NERAFFTE 10 R\EEHENE C57BL/6 /N R TR R . DNERAEME == F
(R AR N J 5 11l £, B2 AN BL 1. Bmg/kg/d IR IE S HE (0. 11 A /h) IR EH XY
Bdnf-AS ({5 ik X% H I (mBdnf-AntagoNAT9) BOW BESEZH TR (AEAET ABUNRH
IYETE T F ) 4 B BIE R MR . B 58 % I AL SR () H 8 9 BT AU AN (14
o, DAFEIAYT BB AR . FERLNGS 5d, BTG 2045 H £252 BrdU (80mg/kg) 1 g ik
A (IP) 49T, 8 TR, /EFARIGE 28 K, BN FH S/ N R I R =Pl (g5,
Bz S AT/ ING ) P T o = RNA I &
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[0321]  Bdnf-AS [k 744 P $8 = Bdnf

[0322] A T A (ICV) i#i% mBdnf-AntagoNATO 3| C57BL/6 /)N B 95 % 1 fak 28
Fo WRIGETAEARANIN Bdnf mRNA [ 55 R 77 e FREE 5] T/ B Bdnf-AS [ 3F 5 & X 50K
mBdnf-AntagoNAT9, HAL T H & 3G AntagoNAT. 7Ei%E%4E AntagoNAT %k 28 KRG, £ H
mBdnf—-AntagoNAT9 AbEE ) /N ER A Bdnf mRNA 7KV-55 1 P 0 HE S A% 1R 1 R L8 7K P AH B
FEAR AT 55 = I =5 R R I X 4 TP #R & (18] 3a, b) o Bdnf A Bdnf-AS # EW4E T i (A5
5= EAEAHAR A ) PR (K 3c) . 1 H., K3 AntagoNAT- 45/ Bdnf-AS
W S SR = Bdnf 2 FUKT (K3d, e) o X SR B DL_E R B4 4 R 6 v H. 26 1
Bdnf-AS [ FE W T EUA P Bdnf mRNA A& 15T A RIBE N

[0323]  /NERUFAE i 1 RNA $2 R RT-PCR </ SRAE 28 K ALFE HLUIBR M. #5/ BR 1934
T AE 4% B P [ e A TR0 A . 0 — PR DO A T8 55 20 B J5 R0 /DN 19 RNA
E =& . RNA #Z BEHIE R B 77 2=7E Trizol ik (Invitrogen, 15596-026) 5] 3 f5 = EL.
A3 KA IR AEAF AR S IT Qiagen RNeasy £ (QTAGEN, 74106) Z HIVS INZAARAK 70% £
B, HIX L RNA B 5 #5474 b DNA B Ab 28 DL BR 25 DNA 15 4% 400ng [ &4 i H T 35— cDNA
A IFHEAT RT-PCR M E . 78 & BT i T AN 445 RNA KPR T X0 B8 /N BRI 4
AR

[0324] 455 :[& 3 7R Bdnf-AS A& PN 77 Bdnf mRNA &R 1 5 (A-C) fF B2
%%, mBdnf-AntagoNAT9 (CAACATATCAGGAGCC) BN} 8 B 4% H R (CCACGCGCAGTACATG) 7E 28d K
1) PR S H A E BN RIS =i (n = 5/ &34, * = P<0. 05, sk = P<0. 01, sk
= P<0.001) . %t %F Bdnf-AS f) mBdnf-AntagoNAT9 T $U i & (A) A% % 5 (B) 1 Bdnf
KR &L HXT B H R A . 72 F e (C) o, BFh e S) R 028, it T 5 i )
FoMEAERERNAL AR, (D-E)BDNF & [ 5K Vil it ELISA 74& H & 3
mBdnf-AntagoNAT9 AL FEAEHE Ey (D) MBI T (B) 15X HE S 4% H B Ab ¥ 1)/ BRAH B
BDNF & [ 5t I3

[0325] ff FHBE IR AL SR i = A (ICV) i 15 mBDNF-AntagoNAT9 & & BDNF-AS A1 I i
BDNF

[0326]  BrdU 7EMF 9T 1 55— J& y3 44 21 A mBdnf-AntagoNATO AbFR /MR A, #5425 K. 1E
T4 AntagoNAT HFyE ) 28 K&, HHAT x4 23 59 4 21 2446 36 5 43 )4 FH Ki67 A1 BrdU fr &
V) 5E B E T I BE M AE TS . 7E A mBdnf—-AntagoNAT9 Zb 3 [/ BR T, 55 % B8 4b 38 /)8 BR,
FHEE M S 2] Kie7 B (3958 ) AMriEin (B 4a,b) . T & Ki67 MR EE B A
mBdnf-AntagoNAT9 4b 3 /N & o &k -5 5% HE B 4% 7 IR AH LU 1 40 368 5 1) 2 & 38 m (]
4c) o 1EH mBdnf-AntagoNAT9 AbFR /N R A, 550 B SE R 1 IR AL EE 1) /)N BRAH LU AZAE BrdU 5
AN (FFiEEg e ) BB E1n (K 4d) o XTHEA mBdnf-AntagoNATO AbFE /N BR 2 TR VAT W 1
R Z SR (Kl 4e) o IXEERINFK I Bdnf-AS FEAR A I T Bdnf 7KF.

[0327] 455 &l 4 7% Bdnf—-AS 44 P BH W1 5 B4 o A7 36 A B 1948 &1 s (A-B) /NER A
mBdnf-AntagoNAT9 B HE B I M AL 3] o 7E mBdnf-AntagoNATO %ivE ) 28d Ji , {H FH Ki67 #E4T
M H AR ARG TG o Ki6T et I i dn i o bn S0 H S 8326 I E R R0/ RAH B,
7E3252 Bdnf-AntagoNAT AbFE /)N iR FP WL 2 23 SE AN M 50 B 938N . 7E mBdnf-AntagoNAT9
AFR /N (B) , B X HEARER /NG, (A) AHEL, /77E Ki67 BHMESN M (IEAEANM ) f3Eim.
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(C) H mBdnf-AntagoNAT9 ZbEE 1)y B 5 X AL EE 1) /N BRAH LE B A Ki67 BHPE4 R B 0 2
F¥8in. (D) 7£H mBdnf-AntagoNAT9 AL [ /)N b A, 5 0 HE A% 1 12 AL 22 1) /N SRAH LE, 47
FEAEE A M (BrdU FHTE ) B EH R B Z1 . () XA mBdnf-AntagoNAT9 AbFE K] /N R 2
(B3 W AR AR 22 5 o IR SR (AL FEY] n = 5,% = P<0. 05, %% = P<0. 001) —i&iE
i Bdnf-AS 7EAK P I Bdnf 7K °F HLFEB Bdnf A X — [ XM EAE ] S84 7oit 2 15
AAFTE RGN

[0328] & Cmi—ANERE AN SEi 77 U U BH R A AR B, AEL7E ) 0 R g AR 1 B A5
HIBH B G, ARSUBA AN 510G A B SO FE T . 4k, BORA R I BARRHIE AT e
P TLAN S 7 2 ) — A A T AEIX R AE 7T 5 oAt it 77 A — AN B2 S HAh R e 4
B QA T AEATT 5 5 BCE AR R AT & PR A 3R A A

[0329]  ARAFFN A M L0 FOVF 1308 PR i 8 AN B R A FF AR BT - AEER MR DL T
O R HAR OB AS P T A R B3R i i PRI 2SR B R B S
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[0001]

[0002]

<110>  CURN
<110>
120>
<130> US61

150>
151>

Usel

160> 66
<1762
210> 1
211>
212>
213>

400> 1

cacacacaca

agctagatgt

gagataaagt

getgactttt

atagacacat

catttteagt

tictaacata

ectgtaaaac

tgtgggaaga

ttattgtget

ccactgetgt

A, TNC.

/614, 664

/614, 664

2012-093-23

cacacacaca

gtgtattage

ggagtectgea

tecagttttet

cattaaaatg

tgtgaecace

aactitectic

aggatggete

ggaaaaaaaa

attcatgeet

teetgteaca

ETIES

PatentIn version 3.5

gagagaacat

cagaaaaage

tatgggagge

cettaccaga

aacatetcaa

caggtgtaga

atgacataag

aatgaaatta

agtcaattta

agacatcaca

cattcetgea

THE SCRIPPS RESEARCH INSTITUTE

ctetagtaaa

caaggagiga

atttgaaatyg

cacattgtiit

aaaateatit

ataaagaaca

geaagtettic

tetttettet

aaggctcett

tagectagaaa

aaggaccatyg

55

aagaaaagtt

aggegttitag

gacttaaatyg

tecatgacatt

ctgtttagaa

gtggaattige

tatggcettt

ttgetataat

atagttecece

ggeccateag

ttgctaactt

T RN B PR R (BDNF) B IR B XU AT BONE 56500

gagetttett

agaactggag

tetttttaat

agecocagge

ataageanaa

gageeectigag

ggtttectta

agagtatete

aactgetgtt

acecctecagg

gaaaaaaatt

60

120

180

240

300

360

420

480

540

600

660
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[0003]

actattaatt

cageatgage

gaacttgaag

agatcttggg

ctgacactga

accetgeaga

ageectaace

gagtgatgac

cceccatgaa

cecalgggac

tggctgacac

ccaatgaaga

aagtgeettt

ctgecaaacat

gegtgtetea

tgteggaceg

aatacttcta

acacttgecag

agagatcatt

ccacaatttt

ggeaaacact

ttrgtgtety

atggectgga

agrtttetgt

catcctitte

agaagcaaac

tetggagage

tttegaacac

aaacaataag

ggageeteet

gteecatgagg

cagtattagt

gacgeteaca

cgagaccaag

tagacaaaag gecattggaac

ccatggatag

gtacatigac

gagacaaaaa

aaataatttt

caaaasagaga

cattaaaagg

ttatctattt

atgaactgea

ttgttgetta

aaaaattaaa

tgecacttget

geatgtetet

gtgcagetagg

attacaatca

ctrgtitetyg

cttactatgg

atecegaggac

glgaatggge

gtgatagaag

gacgeagact

cttetettte

gteeggegee

gagtgggtaa

gteettgaaa

tgcaatecea

teccagtgee

attggetgge

ggaagatagt

gtatatatac

tgtataaatg

gtaacattta

cttacaaage

tagaagecat

ggtttatatt

agtitatcac

gatgggccac

cttietceet

ttatttcata

aaggtggett

cranggeagg

agelgtrgea

tgtacacgte

tgcteggagga

actetgacce

CgECELCaga

aggtocetgt

tgggttacac

gaactaccca

gatteatadag

ggatitatgt

ataacagggt

aagtitatac

56

tgattttgty

tgetaaagty

ctaateteag

aaaccacata

caagacataa

atggeatece

acagttceac

ctttggttae

ggeoctacccea

tlcaagagge

tgaggaceag

cagggtgatg

atacaaaaat

tgeecgeega

caaaaagact

atcadaagge

aAaAgAAZEC

gtegtacgty

gatagacact

tgtatagatt

aaattattca

agtacagtgg

ttictegtga

ggaagaagga

gtratatget

cagcacacta

aagaaccttg

gglgaaagaa

caggtegagaa

atgaaggetg

ggtgtgogga

ttgacateat

aaagitegge

ctecagtagtc

tacctagatg

ggggagetga

gcagtggaca

caactgaage

tgeaggggca

cgggecetta

tettgtgtat

agattatatt

gttaagaaaa

ttetacaate

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980
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[0004]

tatttattgg

tetgeattac

aaaaagttaa

tectetttea

ttcegtitac

tgcttttaac

ttactggett

cgtttgttte

aatatatatt

alcagatgac

cacatceegt

tgettttgac

ggtcteetet

ccactgetgt

aacagtgatt

ttttatgagg

ggettaacaa

acatgtecat

attecttgat

aaaaaataat

gaaaacagaa

atrttagaca

ttctgatage

aggggatggg

ttrtgtittt

ctggetegata

tagaaaglga

gatgeaccte

ggaaggacct

ttgttttatt

gaacaagtga

tttttttaga

agtgaacatt

tgtettgtaa

tecagaacagg aatecacatt

ggagtiggca

ctaggtogag

ttcagaggteg

tacattatct

ttgeattitac

gtggggeaty

getetggaat

aactgtgete

gaccagaagg

aatgttgtes

aaattgeatg

aaagacacagc

gtaagtatct

gttggaatta

ggatggeees

tagticceac

aaagatacat

alaaaaalta

eccaggeeceg

atgtttgete

ttaaggaaga

acacattgteg

acagaadaca

tggetaaate

geaaaaggta

gecagtgaca

cggecagtgeg

gtatttgaga

gacatgtgte

aagaggttet

gaaacagteca

tttgttegceg

ctgettraat

acacacacaa

tegttettgt

agacaatgte

tatattuttg

agggaglaga

ttgtatgtte

aggeaaclyga

cteattettt

agaacacatt

aaaatcagltt

teacatcatg

Acaaaaadta

atggctaage

gageectgta

tgagactgaa

ggaggaattt

cattecaaaa

aagetgettg

cgactggagg

57

tttgegeaca

ttgecaagaa

tgtgaattga

gadaaattity

tagtactata

agggtgetgt

tttgttttgt

gatggggaaa

tgaagatgtt

acdaanadat

gggegttegt

gttteocece

gegeglttetg

acactegtat

accccasaat

ttaaaaaaaa

teaacccaga

cagecaaatg

clgagtggee

ggaaggcete

gacctegtge

accacactea

acttaaaaag

ctgaaaacat

taataaactg

aaccaaaaca

tetgttttac

tgteattget

gttttttttt

gaattcectac

tgcaatateg

gelteacacte

cagagtaage

ctececetet

aaatatttta

aagcatggag

gaagattatt

ctecatggtga

aacacctaga

gaggetatgt

atcccaaggt

tgaaggacee

tttaagtgee

agecgactta

2040

2100

2160

2220

2280

2840

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300
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[0005]

tgeccacecat

ggagccaaat

acctgaacac

cttttegtaa

gggacccata

agaccaagac

ttgeteceea

cectgectea

gttettiggaa

acacctgaaa

aagcaattge

caggaatgaa

gtetttecaca

tttgttttgt

ttggaatate

aaacaacceoc

taggagacac

agtcacatge

tgtgttegtt

gcagaagtgt

aatgtaagta

adaaacaaaaaq;

cececacectetg

gtggecattty

ttattgettt

g8gaaaaggeg

ggaaatctig

ttgaagetge

gltgaagecea

cetetgecat

aaalggatce

atgttagtega

tgecatettag

gataccatca

gtaccatectg

gttgttigaa

tgctatatgt

ccatcacaaa

atecageaat

ttgatggttt

ctigttetgt

ttecatgeatg

aatgtctgtg

caatatttat

gataattitg

tgatcatgag

gaaactagac

aacaggaaaa

tecagagaca

cttgcteaat

cageaacctt

tttegggttag

ccagtgaaaa

teaccacttg

tagggtgagg

gcaaagaatt

aatacetelt

aatattatct

caactttatg

cttaaaggat

tgtgtggtea

atgttgdcct

thtgttttagt

gcagcaggee

geettgtiet

tgtattttag

cataaaattig

attgatgeaa

ttgaggaaac

gaaaccccaa

agactteggg

g8ddBaggcl

ctgececeatee

gagaagteaa

cltagagclct

gacecageate

gataagcaad

tcaatttgtt

tgaaagaagyg

ttgtaattat

cagetteott

tgeaaggect

gtggetettt

aagatttatt

tttttaaagt

tgttgetttt

ctetatggta

tatatttata

58

gattageetg

{gagatagaa

cagggtitat

actcaggecg

aaggigtetg

aggacagagoc

tgtctgtteca

gttgggagec

aagcccatte

cttaagtate

agaggatglt

cagtclttca

aagactttac

tittaatatg

ttgagggaca

agatetgtta

tacccaataa

ttgttaaaat

cttgetgtag

ttatggcgat

aagatattat

taattatgtt

gageaggtig

gatgttiget

cttttgagaa

aatgatcaag

gacattcaga

tgacaaaatt

tggagagggt

tgaaatagtg

agceccatite

agaAaAgeoee

caccataace

tttagageta

gtagtgtaga

taaggaatge

aatttaaaac

agtggtttea

gatacatcac

ctetetetgt

tetetttgtg

teccattgaa

teaccatgta

attgagaaaa

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620
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attggcatta aaacttaacc gcatcagaac ctattgtaaa tacaagttet atttaagtgt 4680
actaattaac atataatata tgttttaaat atagaatftti taatgttitt aaatatattt 4740
tcaaagtdaca taaaa 4755
210> 2
<211> 4302
<212> DNA
213> PR
400> 2
taaagcagta gecgeetget geagaaaage aacaagttice ccagegetet teeoecgeceta 60
gettgacaag gegaagggtt tettacctgg cgacagggaa atctectgag cegageteat 120
ctitgecaga gecccaggtg tgacctgage agtgggecaaa ggatecggegt gecaaattgea 180
ttatttttat ggggegtacte tgaaactece teactitete tgggaacttt ttgtgetagg 240
geteoagtegac aggecgttgag aaagetgett caggaaacge ccgetatata geagggcaat 300
tggacagtea ttggtaacet cgeteatica ttagaatcae gtaagaacte aaagggaaac 360
gtgtetetea gaatgaggee gtttgegtaa atctataggt ttttcaacat cgatgecagt 420
tgetttgtet tetgtagteg ccaaggtgga tgagagiiga agetttigegg atattgegaa 480
ggottattag attcataagt cacaccaagt ggtggecgat ccactgagea aageogaact 540
tetecacatga tgacticaaa caagacacat taccttectg catctgtigg ggagacaaga 600
ttitaagaca ctgagtetee aggacageaa agecacaatg ttccaccagg tgagaagagt 660
gatgaceatc cttttectta ctatggttat ticatactte ggttgeatga aggcggegee 720
catgaaagaa gtaaacgted acggacaagyg caacttggee tacccaggte tecggacecea 780
tgggactetg gagagegtga atgggeccag ggeaggticg agaggtetga cgacgacate 840
actggetgac actittgage acgteatcga agagetgetg gatgaggace agaaggtteg 900

[0006]

59



CN 104583405 A

FF

L7

6/37 7L

[0007]

geccaacgaa

tecaagtgeet

tgccgeaaac

gagegtgtgt

catgtetgge

geagtattte

catagacaaa

tactatggat

atgtacactg

deaaaaltal

attttatgaa

attggacata

attacattce

ttaaaaaaaa

ctettteaga

caaaaattigg

tagtactctg

tgetgttgte

tgttttegtat

galggagaaa

aaagatgttt

ataaaatget

gaaaaccata

ttggagecte

atgtetatga

gacagtatta

gggacggtea

tacgagacca

aggcactgga

agcaaaaaga

accattaaaa

ctatitgtal

ctgeatgtat

teecatgaccet

tcgataatgt

taataataaa

aaacagatta

aaccaaaaca

ttttactget

attgetitac

ttrattttgt

atttetteas

gcaaaatceca

cacactecac

aggacgegga cttgtacact teccgggtga

ctetactett

gggttcgecy

gegagtgegt

cagtectaga

agtgtaatee

actegeaatyg

gaattggctg

gggpaagata

alatacalaa

aaatgaagtt

gaaaggaaac

tgtggtttgt

ttgeatgetg

aaaaaacaaa

ttecgtitae

ttcgacttet

tggegtaagg

ttgttigttt

tatccattet

atcagatgac

tgececatgat

tetgetggag

ccactcegac

cacageggea

gaaagtecccg

catgggrtac

cegaacrace

gegattcata

gtggatitat

caggglagal

tatacagtac

agtcatitge

tgeegttgee

ctttaattgt

adacaaaada

attttagaca

gatagecegtte

gacggggaat

gttttgtttt

gottgataaa

tggaaaacaa

gtatcteeet

60

gaatacaaaa

cetgocegee

gatadaangs

gtatccaaag

accaaggaag

gaatcgtaty

aggatagaca

gttegtataga

tatteagtta

agtggttcta

gedacaact Ut

aagaattgaa

gaattgataa

aaaaaaacad

¢tdagtatet

gaattaaaae

gggaggepta

ttagtteceace

gegttacatt

ataaaaatta

ggtececete

tegctcageag

attacctgga

gtgggpaget

ctgcagtegga

gecaactgaa

getgeagggg

ttegggeeet

cttectgtgt

ttatattgag

dgadaddala

caatctattt

agaagletge

aacaaaaagt

taaactgtee

daaacdaaaa

tegttettet

aatgteaagg

gatttetgtt

ecggagtage

tgtatgttat

aggecaactga

agecteactet

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220
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[0008]

tectggeatgg

ctettteect

ttaagttgeg

tittatgaca

taacccaaaa

acagtgtttg

cacactgeea

atttcetgge

gggaatggta

Lggaalgalg

getcaagagg

tetaaataat

cagcaataat

getttgaget

ggtaaaagga

cteaggeaga

glcagggaaa

cceteeteee

cgetttaaaa

ctecatggaaa

tattcttttt

cagataaaag

ttgaaatagg

agltgcaggag

cttgagacat

tgteaagltyg

ttetegatte

fgrgtataaa

gatattaatg

tagacttecag

ddaadaagaaa

atgagcaatyg

cactgtgaaa gagacaagaa

tectgeeaat

tiggaagect

ttattacaag

gaatgaatgg

gttttittca agegtgaatg

aaaaaaaaaa

cgtecgetgt

agaggcaaac

gactcaggga

attgetttta

attttggtee

tattttacta

acagtgattt

ttaaaaggca

ttattgtata

actgaatgge

gaatttctga

tectaaagga

cltaggoeett

gagaaceaca

gttggattaa

cagcatgatg

gaageetagg

acaaacaaac

tetgaaaggy

cacaggagga

agtoeegtet

acccaatgag

tgttagtegset

aatcgetteca

glgaagatae

ttggaaagac

cttctttttg

otgetacaaa

ttttttacee

taaatattgg

caccecagata

cetgeggaps

gtggecatec

aggcteggaa

ctgettraag

ctecaadtoca

cotggageaa

ggaaatgttt

ttttttatet

agacaaacaa

cltagaanasc

aatattgett

gtactttrace

agctagtgtt

tactetectg

tettaggagt

cdateagcaaa

61

cagecattbgt

ttttgtttta

cagatgaaca

tagagaanas

gtaaattigta

cttagataag

ctadgtggag

taaggtctag

geaccettea

tgeclacatt

titatageet

ctttggatee

getgtgaaga

ttttattttt

aaccagaaaa

aagacatage

cagtgaagag

ctttegeett

aagececatit

ggttectgag

ggaaaggaaa

tagtttettt

tcaaagecata

agaaagadaa

atgtgtetea

caaalaaaaa

atatggecta

ageagggate

ctgacatact

gatggagete

gageaggete

daceltaacagl

cecatcecatt

aaatatggea

gaattgattt

gagacatttt

ageatcaaaa

aaggtgettt

cacagaegge

agaagtecaag

ccetagteag

catcagaaaa

cagaagtgga

tttgtteatt

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540
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[0009]

cgtteettte

ttecatgtage

acctatteag

gagacattag

aggtctgtta

ttaccecacta

tgttaaaate

ttitggtttt

aggcctgttg

gttetetceta

tttagtatat
gaageetatt
taaatataga
210> 3

211>
212>

213>

400> 3
atcgogagat

gagttageot

atagattgtt

gaatgettgg

tcaaacaadc

ateggettea

agatacatca

teticttegt

aaagtcttac

cttttttata

tggtaaagat

ttatataatt

gtaaatacag

atttttaatg

caggaaggty

tgecctitgta tgaagaagga

aggectecte ageectgeag

ctgtagagat

ttggetecet

accagaaaga

gagcceaagg

acaaacatgt

gaagaggagy

gtettttgga

ttgtgeegtrt

aatatctget

aaaaggatecc

caggagacat

tagetacatg

ttetgtteet

tgtggtetet

gtgattccca

attattcace

atgttattga

gttetattta

tttttanata

gecgagtele

tgtgtitget

aactgegctag

agggaaacca

cattecaagtg

ctccaaagge

ataccactga

taccaaatta

ctatgttaac

ccatcacaat

cagecaattgt

ttggtggttt

tetggttety

tgttgecaga

ttgaaactgt

atglaaaaca

aaaaattgge

agtgtaccaa

tattttcaaa

tegecgeEge

tececettgty

ageaatgtat

gaagageece

getaatetta

acttgactac

62

atatgetgtt

acetttgtea

tttttgeage

cttagagtac

gtggteagtyg

atgttgacct

ttetgttetlg

aatgttttat

aagtaaatgt

agaaagaaata

attaaaactt

ttaacatata

gt

catcaggeac

ccatgattgt

cttageeten

cecaggetcace

caacagcaca

tgagcatcac

tttgaaagac

tegtttttta

tteattetga

tgcaagggee

geteggetete

gagatttatt

ttetgttetg

gcatggcagce

ctgtgegectt

tttattgtat

aaccacatca

atatatgtit

tteteettee

aaattteclg

cttaaggaag

cagttgttte

aattecatcta

cctggacgtg

3600

3660

3720

3780

3840

3900

3960

1020

4080

4140

60

120

180

240

300

360
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tacaagtetg cgtecttatt gttttetteca tigggeccgaa ctttetggte cteatecaac 420
agetetteta teacgtgttec gaaagtgtca gecaatgatg teaagectet tgaacctgee 480
ttgggececat teacgetete cagagtocea tgggticgea cacctggaga tactctatta 540
tagcaaagaa gaaagataat ttecattgage catcctegttt tacaggattt tecotectgg 600
tgagtcaaaa tgaacaagaa ataccccagg acctcectte cetecttgee cattaatgag 660
atgaaggecaa ttaactcaca tagtataaat gaatcatiteg aggtgatgac tgeattttag 120
geaaatgatg actttettgg ttecattggt ttgcaagtaa aagttacaca cattgaaaag 780
acactgaaac agatttecta aatgettcat tttetggate caccaatgtt gacctactat 840
acatgttaaa tggttitaaa atatcacctt aaaataaagg asacttcecag ctactaacte 500
agcietgaat gggetatgaa aggetccaaa ggtatgtgaa aaattactgt tattitgett 960
taaaaaatgt gatgtetaag agtgtetgea atgttctaat gettecaaaac atgtacgtaa 1020
geottgttta tetggaaate atttetitet gettatatea tttataaata gaaaatgtte 1080
tgtaataact taaaatagtt ccacatacat aatgctitta gitgteataat acttactact 1140
ggtetatatt taccaacatt tatcacattt tacaaaatga agtagaagaa aasaaaagaca 1200
acgactttat ggecctggaa ttecagtaat ggtgaccaae atgttttaaa ttccagtaaa 1260
ggttatggtt acatttcaa 1279
210> 4
211> 1478
212> DNA
213> HA
<400> 4
ategecgagat caggaaggltg gecgagtglg tegeegegge catcaggeac ttetecttee 60
tgecettgta tgaagaagga tgtgtttget tecccettgtg ceatgattgt aaatttectg 120

[0010]

63
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[0011]

aggectecte

tatgtaaaga

ttaaggaage

agttgtttgt

attcatctaa

ctggacgtgtl

teateccaaca

gaacctgeet

actetattat

ctgcaagtgg

cecatggtgag

gtgcagtgtt

atctaatete

aaggtgggag

ttatacatga

aggtgeatat

aggtgtaaaa

ggagettgeg

tecgteteaa

acctglatet

cttatagatg

tttecagtgta

ageecctgeag

aadagtgtty

tgtagagatg

tggeteeeta

¢cagaaagag

acaagtetge

getettetat

tgggeceatt

agcaaagaag

caacgtggegt

gecagegttte

cccactgcaa

acacactetg

tacaaacaat

ttrtteetege

gtacaaaatg

tagtegtatat

gtgagcegag

aaaaaaaaca

atataaaaca

gtatgtattg

aacttetttt

aactgegggtt

agttggettt

ageccaagga

caaacatgte

aagaggagee

gtecttattg

cacgtgttcg

cacgetetee

aaagataatt

ccattcegtg

cactggaact

actacggatg

titgatgage

tcaagecectyg

tgacecagea

atggaaaget

atggctacta

ategtgecac

gggteeggty

cactatcaag

ggeggatactg

aaattitatt

atagecatgt

tagggeraga

gggaaaceag

attecaagteg

tccaaaggea

ttttctteat

aaagtgtecag

agagtcccat

teattgagee

tgtgtcacta

aatctgatac

gggtaaaaga

ctatggagaa

tgcaggacaa

attecactte

ctctggrata

cottttgltit

tgeactccag

gggeggaaat

gattecacaag

aggtegageag

ttgattottg

64

gactgatctt

geaatgtate

aagageecec

ctaatcttac

cttgactact

tgggcogaac

ccaatgatgt

gggtecgeace

atcctgtttt

gagetggege

ctgecacecage

ctgetecacet

acagegtette

ttaggcaata

tgggaataat

tattagtaag

tansanatzee

cetgggegac

aatagtacat

aaactaatac

ggtataagty

aataatgtaa

cgtecaagaa

ttaggeteac

caggeteace

aacageacaa

gageatcace

tttetgegtec

caagectett

acctggagat

acaggaaatt

aagcccaltgg

tettgeaact

cectatttcte

tcatacacta

cctatcaaaa

tgacagatat

tgataaaaca

ggaaaatget

agagegagac

acteatattt

aaatgatcae

gggeaagact

attaactgte

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440
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[0012]

aaataattaa attaaaaata accaatitat taacaaaa

210> 5
<211> 1437
<212> DNA
213> BA

400> b
atcgecgagat

tgeeettgta

aggcecteete

ctgtagagat

ttggetecet

accagaaaga

tacaagtetg

agectcttcta

ttgggeevatl

tagecaaagaa

geaacgtgge

ggeagegttt

teceactgea

accecaggac

gtataaatsa

ccattggttt

tgotteattt

atcacecttaa

caggaaggty

tgaagaagga

agecctgecag

gagcceaagg

acaaacatgt

gaagagsgage

cgtecttatt

tecacgtgtte

teacgetete

gaaagataat

tecatteegt

ccactggaac

aactacggat

cteceettece

atcatttgag

gcaagtaaaa

tetggatgea

aataaaggaa

geogagtgty

tetgtttget

aactggetag

agggaaacca

cattcaagtyg

cteccaaagge

gttttettca

gaaagtgtca

cagagloecca

tteattgage

gtgtgteact

taatctgata

ggggatttte

teottggeca

gtgatgacty

gttacacaca

ceaatgltga

acttecaget

tegeogogge

teecettgtg

agcaatgtat

LaagAgZCece

getaatctta

acttgactac

ttgggecgaa

gecaatgatg

tggglecgea

catectgttt

agagetggeg

celgeaccag

cctectggte

ttaatgagat

cattttagge

ttgaaaagac

cetactatae

actaactcag

65

catcaggeac

ceatgattgt

¢ttaggetea

cecaggoeteac

caacagecaca

tgagcateac

ctttetggte

tcaagectct

cacclggaga

tacaggaaat

caagececatg

ctettgcaac

agtcaaaatg

gaaggceaatt

aaatgatgac

actgaaacag

alegltaaalyg

ctetgaatgg

tteteettee

aaatttecetg

cttaaggaag

cagttgttteg

aattcateta

cetggacgtg

ctecatccaac

tgaacctgee

tactetatia

tetgeaagtyg

gecatggtga

tgtgeagtgt

aacaagaaat

aactecacata

tttettggtt

atttcetaaa

gl litaagaal

getatgaaag

1478

60

120

180

240

300

360

420

480

540

660

720

780

840

900

960

1020

1080
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geteccaaagg tatgtgaaaa attactgtta ttttgcettta aaaaatgtga tgtctaagag 1140
tgtetgeaat gttctaatge ttcaaaacat gtacgtaage cttgtttatc tggaaatcat 1200
ttetttetge ttatatcatt tataaataga aaatgttetg taataactta aaatagttce 1260
acatacataa tgcttttagt gtcataatac ttactactgg tetatattta ccaacattta 1320
tecacatttta caaaatgaag tagaagaaaa aaaagacaac gactttatgg ccetggaatt 1380
ccagtaatgg tgaccaacat gttttaaatt ccagtaaagg ttatggttac atttcaa 1437
210> 6
11> 2322
212> DNA
213> #A
400> 6
atcgegagat caggaaggtg gecgagtgte tegeegegge cateaggeac tteteettee 60
tgecettgta tgaagaagga tgtgtttgel teccettgtg cecatgattgt aaattiteetg 120
aggeetcete agecetgeag aactggggtt atagecatgt gactgatett cgtecaagaa 180
tatgtaaaga aaaagtgttg agttggettt tagggctaga geaatgtatc ttaggcetcac 240
ttaaggaage tgtagagatg agcccaagga gggaaaccdg aagagdcecc caggeteace 300
agttgtttgt tggeteceta caaacatgtc attcaaglgg ctaatcttac aacagcacaa 360
attcatctaa ccagaaagag aagaggaggce tecaaaggea cttgactact gageatcace 420
cteggacgtgt acaagtctge gtecttattg ttttetteat tgggecgaac tttectggtee 480
tecatccaaca getettetat cacgtgtteg aasagtgteag ccaatgatgt caagectett 540
gaacctgect tgggeccatt cacgetetec agagtececcal ggglecgeac acctggagat 600
actctattat agcaaagaag aaagataatt teattgagee atectgtitt acagtattga 660
attattacca caaggtacca accatatatg catacttaat agggtatttt gtcaaaacta 720

[0013]

66
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[0014]

tgeatgaagg

cattgaaaca

tecaactetac

aaaaategtg

cglggtctga

aatgteggeta

tttattatea

gtocggeatg

daacagccaa

ggecotecage

acctatacct

gacagaacac

gecagetgeaa

aattctgcaa

atggecatgg

aactgtgecag

teteatctaa

actaaaggtg

aaaattatac

atatagegtge

aacaaggtgt

tggtggaget

teatttgttt

gaaccacatg

ttgagtaaga

gtgacacaaa

caccetatge

aggggetaag

aggaatagtt

gatagageat

aggaagEags

atgaataaca

aggetgacat

ctrgcttety

ggageetgag

gtggcaacgt

tgaggeageg

tgtteceact

tetecacacac

ggagtacaaa

atgattttte

atatgtacaa

aaaatagtgt

tgeggtgage

gagatgtcag

ctetteagac

acgcttteaa

atctttettt

tacgtgactt

atgtgactig

cagaaddcga

cagacacica

gtcatggaat

aaggeaacca

cccaaatgtg

gecattgtea

aacaaaactg

gggtecatte

ttteecactgg

geaaactacg

tetettitgat

caattcaage

ctgetgacee

aatgatggaa

atatatgget

cgagategtg

aacattttee

cageaacege

ttaaggecta

ttageaccea

gtgadccate

asangasagg

cttcagacca

cagaetgtge

gggttciete

gacccacaag

tgtggeaagt

getottggaa

gaaatgtety

cgtgtgrgte

agctaatetg

gatgggetaa

gaggetateg

cetgtgeagg

agecaattecs

agetetelge

dctacetttt

ccactgecact

67

cgtgagaaga

gactaccaaa

agtgtcaaca

acagaateec

catttgteat

tagaacaaga

cagagacago

cadcaagage

acaccaaact

ccatactgag

tagatgatga

gagagracac

ttatgaaage

actagagetg

atacctgeac

aagactgete

agaaacaggt

acaattagge

ettetggegaa

tatatattag

gttttaasaaa

cecageetegg

tcteatteggg

tactectety

tgectttaaa

tteaaagecet

gttcttcggg

tcatetcaaa

agaacagatg

categagtea

gatgeccaga

tggatacaaa

tggeacaaaa

ttttagagga

cttecacagga

gegeaageee

cagetettge

acctectatt

ctteteatac

aatacctate

taattgacag

taagtgataa

tgggpgaaaa

cgacagageg

730

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040
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[0015]

agactcegtc tcaaaaaaaa
atttacctgt atctatataa
teaccttata gatggtatgt
gacttitcag tgtaaacttc
tgtcanataa ttaaattaaa
210> 7

211> 2036

{212> DNA

@1 BA

400> 7
atcgegagat caggaaggtg

tgeecettgta tgaagaagga
aggectecte agecetgeag
ctgtagagat gagcccaagg
ttggetlecet acaaacaltgl
accagagaga gaagageagg
tacaagtctg cgtecttatt
agectetieta tcacgtgtte
ttgggeccat tecacgetete
tagcaaagaa gaaagataat
cttcaaagee tegtggtety
tgtitettegyg gaatgtgget

ateatcteaa atttattalce

cagaacagat ggtecggeat

aacagggteg getgggeegy aaataatagt

aacacactat

attggeggat

ttttaaattt

aataaccaat

gecgagtgtyg

tgtgtttget

aactggetag

dgggadacea

cattcaagtg

ctecaaagge

gttttettea

gaaagtgtea

cagaglcecea

ttecattgage

dacacectatyg

aagggectaa

aaggaalagl

ggatagagea

68

caaggattca

actgaggtega

tattitgatt

ttattaacaa A

tegeegegge

teccettgtyg

agecaatgtat

gaagagcece

gelaatella

acttgactac

ttgggeegaa

gecaatgatyg

tgggteecgea

catectgttt

ctacgtgact

gatgtgactt

teagaagdacg

teagacacte

caagaaacta

geaggptata

tttgaataat

catcaggeae

cecatgattgt

cttaggetea

ceaggoteac

Caacagaca

tgagcateac

ctttetggte

teaageetet

cacctgeaga

tacageacce

tgtgacecat

gannaganag

actlcagace

acagactgtyg

acatactcat

atacaaatga

agtggggeaa

gtaaattaac

ttctecttce

aaatttcectg

cttaaggaag

cagttgtitg

aalleatela

cetggacgtg

cteatecaac

tgaacctgece

tactetatta

aacagaatcce

ccatttgtea

gtagaacaag

dcagagacag

ccaacaagag

2100

2160

2220

2230

2322

60

120

180

480

540

600

660

720

780

840
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[0016]

ccatcgagte

tgatgcecag

gtggatacaa

atggcacaaa

cttitagagg

cettecacagg

ggegeaagee

cecagetettg

cttcaatett

cecceaggace

tataaatgaa

cattggtttg

getteatttt

teaccttaaa

cleccaaaggt

gtetgeaatg

tetttetget

catacataat

cacattitac

cagtaatggt

210> 8
211> 2364

daaaacagecca

aggeccteag

aacctatace

agacagaaca

agcagetgea

aaattctgea

catggecatg

caactgtgea

taaaaaagag

tecettieeet

teatttgagg

caagtaaaag

ctggatgecac

ataaaggaaa

atgtpaaaaa

ttctaatget

tatatecattt

gettttagtg

aadatgaagt

gaccaacatg

aaggaaggag ggtecatggaa tgggttetet

catgaataac

taggctgaca

cettgettet

aggagectiga

agiggcadcg

gtgaggcage

gtgtteecae

aggattitee

cettggecat

tgatgactge

ttacacacat

caatgttgac

cttccageta

ttactgttat

tcaaadcatg

ataaatagaa

tecataatact

agaagaaaaa

ttttaaatic

agaggeance

teecaaatgt

ggceattgte

gaacaaaact

tegggtecatt

gtttecactg

tgcaaactac

cteetggtga

taatgagalg

attttaggea

tgaaaagaca

ctactataca

ctaactcage

tttgetttaa

tacgtaagee

aatgttetgt

tactactggt

aaagacaacg

cagtaaaggt

69

agacccacaa

gtgtggeaag

agcteottgga

ggaaatglct

cegtgtelatl

gaactaatet

ggatgggaga

gtcaaaatga

aaggecaatlta

aatgatgact

ctgaaacaga

tgttaaatgg

tetgdatgge

aaaatgtgat

ttgtttatet

aataacttaa

ctatatttac

actttatgge

tatggttaca

cacaccaaac

gccatactga

ttagatgatg

agagagraca

gttatgaaag

cactagaget

gatacecltgea

geataaagaa

acaagaaata

actcacatag

ttettggtte

tttcetaaat

ttttaaaata

ctatigaaagg

gtetaagagt

ggaaatcatt

aatagttcea

caacatitat

cectggaattc

tticaa

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1800

1860

1920

1980

2036
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[0017]

<212> DNA
213> #HA

<400> 8
gtecategetg

tegecgegge

tecectigtg

atagcecatgt

tagggetaga

gggaaaccag

attcaagtgg

Lecaaaggea

tittetteat

aaagtgtcag

agagtcecat

teattgagee

catacttaat

aacattttcec

cagcaaccge

ttaaggecta

ttageaecca

glgaceccate

aaaagaaagsg

ctteagacca

tetggaacag

catcaggeac

ccatgattgt

gactgatett

geaatgtate

aagagccece

ctaatcttac

ctigactacl

tgggecgaac

ccaatgatgt

gggtecegeac

atecetgtttt

agggtatttt

cgtgagaaga

gactaccaaa

agtgteaaca

acagaatcce

catttgteat

tagaacaaga

cagagacage

cgatgacteg

ttetecttee

aaatttectg

cgtccaagaa

ttaggcteac

gaggctecace

aacagcacaa

gageateace

titetggtee

caageetelt

acctggagat

acagtattga

gtcaaaacta

tetcattegs

tactectetg

tgectitaaa

tteaaagect

gltetteggg

tecatctcaaa

agaacagatg

ategegagat

tgceetigta

aggeetecte

tatgtaaaga

ttaaggaage

agttgtrtet

attcatctaa

clggacglegtl

teatecaaca

gaacctgceet

actetatrtat

attattacca

tgcatgaagy

cattgaagca

teaactectac

aaaaategtg

cotogtetea

aatgtegeta

tttattatca

gteeggeatg

70

caggaaggty

tgdagadagga

ageecctgeag

aaaagtgltg

tgtagagaty

tggetececeta

ccagaaagag

acaagtetge

getettetat

tgggeceatt

agcaaagaag

caaggtacca

tecatttgttt

gaaccacatg

ttgagtaaga

gtgacacaaa

caccetatge

aggggetaag

aggaatagtt

gatagagcat

geegagtgty

tgtgttteget

aactggggtt

agttggettt

ageceaagga

caaacatgte

aagaggageoe

glecttattg

cacgtgtteg

cacgeletee

aaagataatt

aceatatatg

gagatgtecag

gtettcagac

acgetbttcaa

atetttetit

tacgtgactt

atgtgacttg

cagaaaacga

cagacactea

60

120

180

240

300

360

420

480

540

600

660

720

780

340

900

960

1020

1080

1140

1200
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[0018]

cagactgtge

gggttctete

gacecacaag

tgtggeaagt

gctettggaa

gaaatgtectyg

cgtgtgtgte

aactaatcte

gatggggtaa

gaggetatgg

cctgtgeagg

agcaattcea

agcetetetegg

actacctttt

cecactgeact

geteggegee

caaggattca

actgagegtea

tattttgatt

ttattaacaa

210> 9

caacaagage

acaccaaact

ccatactgag

tagatgatea

gagageacac

ttatgaaage

sctagagety

atacetgeac

aagactgete

agaaacaggt

acaattagge

cttctgggaa

tatatattag

gttttaaaaa

ccageetggg

aaataatagt

caagaaacta

geagggtata

titgaataat

adaaddaaana

211> 3136

212> DNA

catcgagtcea

gatgececaga

tggatacaaa

tggeacaaaa

ttttagagga

citecacagga

gogeaagece

cagetettege

accteetatt

cttoteatac

aatacctate

taattgacag

taagtgataa

tgggggaaaa

cgacagageg

acatacteat

atacaaatga

agtggegean

gtaaat taac

aaaa

asacagccaa

ggeecteage

acctatacet

ghacagaacac

geagetgeaa

aattetgeaa

atggecatgg

aactogtgcag

tectecatctaa

actaaaggte

aaaattatac

atataggtegc

aacaaggtgt

tggtggaget

agacteegte

atttacetgt

tecacettata

gactttticag

tgtcaaatad

71

aggaaggage

atgaataaca

aggetgacat

ettgettetg

ggageetgag

gtggcaacgt

tgaggeageg

tettcecact

tetcacacac

ggagtacaaa

atgattttte

atatgtacaa

aaaatagtgt

tgeggtegage

tcaaaaaaaa

atctatataa

gatggtatgt

tgtaaactte

t.haaattaaa

gtecatggaat

aaggeaacea

cccaaatgtg

geecattglea

aacaaaactg

gogtecatie

tttecactgg

geaaactaeg

totgtttgat

caattcaage

ctgetgacec

aatgatggaa

atatatgget

cgagategtg

aacaggeteg

aacacactat

attgggggat

ttttaaattt

aataaccaal

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2364
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[0019]

213> BHA

<400> 9

ctgcataaag

actacaggta

cacgtttett

taagaacaca

caacetagtt

ttggcaggge

Caaadgaaaa

cetgeggetega

geacgetety

Agagtatcee

agagaggaga

tggateteet

tggttttata

cggaacagct

tgtgtegeeg

tgetteeccet

ggttatagee

cttttaggge

aggagggaaa

tgtcattcaa

aggcetccaaa

atttcttecac

aaaggaaatt

cgactgetec

aaaaccctac

cagattecte

gattttigtaa

gatetgetgg

geatatgete

gticeceaaac

ttetecegga

geegeceattg

aaattggatg

gataagaaat

cctgggetee

cggecateag

tgtgeecatga

atgtgactga

tagageaatyg

ccagaagage

gtggctaate

ggcacttgac

agggtecttit

cectetacee

tgatttaage

cetgtteete

ttettttete

gtctgaaaca

ctgegtgaag

cggaacttge

Ceeceggeege

gegeeattgg

gecaagagga

acchegggety

ctgaggctecg

tggcteotaa

geacttotec

ttgtaaattt

tettegteca

tatettagge

ceceeagect

ttacaacage

tactgagcat

aaaactgliet

tagggoeeet

atteagetieg

ctetateegt

aagggaacgt

tttcagtgty

gtgcattaga

ttetetteca

tggottatie

CCegegease

ggaceagagg

aaagacaact

agagagagty

tetgateogeg

ttectgecet

cetgaggeet

dgaatatgta

teacttadagg

caccagttgt

acaaattcat

caccetggac

72

attteotaaga

caggatecct

ceacgeaacy

geeelttigee

ctaaagetet

tetcteogate

aacctectge

acatccotgea

daatoactta

tetegagete

ggegtgttte

taaagaccce

tgttetgece

agatcaggada

tgtatoaaga

ecteagecct

adgaaaaagt

aagetotaga

ttgttgecte

¢ctaaccagaa

gtetacaagt

ggteecttoe

tectetetea

caagaageas

accacctccea

caagteegtt

tcaggecaget

tacecttgeag

ceteaggett

ggtacatgea

attactatge

tecgggeaaat

cagaaaacte

aacatcatea

getggeegag

aggatgtgtt

geagaactgg

gttgagtteg

gatgagceca

cctacaaaca

agagaagagg

ctgegtectt

60

120

180

240

300

360

420

480

600

660

720

780

840

900

960

1020

1080

1140

1200

1260
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[0020]

attgttttet

ttcgaaagtg

cteccagagte

aatttecattg

tatgcatact

tecagaacatt

agaccagcaa

tcaattaagg

ctttttagca

acttgtgace

cttgaaaaga

acgacttcag

ctcacagact

gaatgggttc

acgcagaccca

tgtgtgtgee

gtcagetett

teattgggee

teagccaatyg

ccatgggtee

agecateetyg

taatagggta

ttecegtgag

cegegactac

cotaagtgte

cccadcagaa

cateeatttg

aaggtagaac

accacagaga

gtgeccaacaa

tetecacacca

caagecatac

aagttagatg

ggaagagagc

actggaaatg tetgttatga

atteegtgtg

ctggaactaa

tacggatggg

tgatgagget

tgteactaga

tetgatacet

gtaaaagact

atggagaaac

gaactttetg

atgtcaagce

geacacetgg

ttttacagta

ttttgtcaaa

aagatetcat

cadatactec

aacatgectt

tceettcaaa

teatgliett

aagatcatet

cagcagaaca

gagecatega

aactgatgee

tgagtggata

atgatggeac

acacttttag

aagectteae

getggegeaa

geaccagete

geteacctee

aggtettcte

gtectecatec

tettgaacet

agatactcta

tigaattatt

actatgeatg

tgggeattga

totgtcaact

taaaaaaaat

geetegrget

cgggaalgly

caaattratt

gatggteegg

gteaaaacag

cagaggeect

cdaaacctat

asaagacaga

aggagcaget

aggaaattctl

geecatggee

ttgeaactgt

tattteteat

atacactaaa

73

aacagetett

geettgegee

ttatageaaa

accacaaggt

aaggtecattt

adcagaacea

ctacttgagt

cgtggtegaca

ctgacacect

gotaagggre

alcaaggaat

catgegataga

ccadaggaag

cageatgaat

acgtagegctg

acacctiget

geaaggagee

geaagtggca

atggtgagge

geagtegttcee

ctaatctecac

ggtggragta

ctatcacgtg

catteacget

gaagaaagat

accaaccata

gtttgagatg

catgetette

aagaacgett

caaaatecttt

atgctacgtg

taagatglga

agtlcagaaa

gecatcagaca

gagggteatg

aacaaaggea

acatcccaaa

tctggeecatt

tgagaacaaa

acgtgggtee

agegtiteca

cactgeaaac

acactetgtt

caaacaattc

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

25620

25680
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aagceetgtg caggacaatt aggcaatacc tatcaaaatlt atacatgatt tttectgetg 2640
acccagcaat tecacttctg ggaataattg acagatatag gtgecatatgt acaaaatgat 2700
ggaaagetet ctggtatata ttagtaagte adtaaaacaag gtgtaadata gtgtatatat 2760
ggetactace ttttgtitta aaaatggegge aaaatggtgg agetlgeget gagecgagat 2820
cgtgecactg cactecagee tgggegacag agegagacte cgtetcaaaa aaaaaacagg 23880
glggegtgge ggggaaataa taglacatac teatatttac ctgtatetat ataaaacaca 2940
ctatcaagga ticacaagaa actaatacaa atgatcacct tatagatggt atgtattges 3000
ggatactgag gtgagcagge tataagtggge geaagacttt tcagtgtaaa cttettittaa 3060
attttatttt gatttitgaa taatgtaaal taactgltcaa ataattaaat taaaaataac 3120
caatttatta acaaaa 3136
210> 10
<211> 906
<212> DNA
213> /PR
<400> 10
cgetgtetea atataateta tacaacataa atccactate ttececcetttt aatggtceagt 60
gtacatacac aggaagtgtc tateocttatg aategecage caattetett tttgotatece 120
atagtaaggg cccgaacata cgattgggta gtteggealtt gegagttceea gtgecttttg 180
tetatgecee tgeageette ctiggtgtaa cecatgegat tacactteggt ctegtagaaa 240
tactgettiea gttggecttt ggataccgegg acttleteta ggactgtgae egtceeegcea 300
gacatgteeca ctgcagtett titatetgee getgtgacce actegetaat actigtcacac 360
acgetcaget cceccacggeg ggeagggteg gagtggegee gaacccteat agacatgttt 420
geggeateeca ggtaattttt gtatteeteo agecagaaaga gtagaggagg ctecaaagge 480

[0021]
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actigactge tgagecatecac cegggaagtg tacaagtceg cgtecttatg gttttetteg 540
ttgggecgaa cotlelggle cleateeags agetetiega Lgacelgele ananaglgtea 600
gecagtgatg tcgtegteag acctetegaa cotgecetgg gececatteac getetecaga 660
gtcccatggg tcegeacace tgggtaggee aagttgectt gteegtggae gtttacttet 720
ttcatgggceg ccgectteat geaaccgaag tatgaaataa ccatagtaag gaaaaggatg 780
gteatcacte ttetcacctg gltggaactgt gggadggaag cagagacaga cacagaacag 840
gttagaactt ctttotcgge gacagcatgt gecceatetg ctteaataat ttaatttaaa 900
aaaaaa 906
210> Ll
211> 992
212> DNA
213> ZhE
<400> 11
cgetgtetea atataateta tacaacataa atcecagtate ttececttit aatggteagt 60
glacatacac aggaagtgtc tatcettatg aatcgeecage caattetett tttgetatce 120
atagtaaggg ccegaacata cgattgggra gttoggeatt gegagttcea grgeetttig 180
tetatgecce tgeageette cttggtetaa cccatgggat tacacttggt ctegtagaaa 240
tactgettea gttggeettt geataceges acttteteta ggacteteac cgteccgeca 300
gacatgteea ctpeagtett tttatetgee getgteacce actegetaat actgteacae 360
acgetcagel ceccacgpeg gooaggeteg gagtggtgee gaaccetecat agacatgttt 420
geggeateca ggtaattttt gtattecteoe ageagaaaga gtagaggagg etccaaagge 480
acttgactge tgagecatcac ccgggaagte tacaagtceg cgteecttatyg gtttteticg 540
ttgggecgaa cettetgete cteatccage agetottega tgacstgete aaaagtgtea 600
geeagtgatyg tegtegtecag acetcetegaa cetgecetigyg geccaticae getetecaga 660

[0022]
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gteccatggg tecgecacace tgggtaggee aagttgectt gtecgtggac gtttacttct 720
tteatgggeg cecgectteat geaaccgaag tatgaaataa ceatagtaag gaaaaggatg 780
gteatcacte ttetcacctyg gtggaactgt gggaaggaag cagagacaga cacagaacag 840
gatggttgge tecageetea ttcetictgt cccagettet gaagttetgeg gaatacaaca 900
tgtaccatca tgecaagete tactttttga aatcatgget cetgatatgt teggeagece 960
tgttgtgett tgaagataaa atgctccaca aa 992
210> 12
211> 43
<212> DNA
213> AT
220>
223> MU FELHR
400> 12
ararcrarar arcrararcr urgrgrurgr argrercrur grg 43
<210> 13
211> 44
212> DNA
213> ANTLF%|
220>
223> RIXFEHHR
<400> 13
FUrgrargre Ferurdrarg rarurdrera rururgreriy reeu 44

210> 14
211> 44

<212> DNA

£213> Aiﬁﬂ

<220>
[0023]

76
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[0024]

$225>

<400>

RXFEGHR

14

FErUrgrcru rgrururgru rarargrari rurargrere rare

210>
211>
212>
213>

220>
223>

<4002

15

44

DNA
ANLF#

RABGIR

15

rararurgra reratrurgru rururgriura rgrergrarg rere

210>
11>
212>
213>

220>
223>

400>

16

23

DXA
NI

RAFEHER

16

cnemagmgnil gnumgmegmg mac

<210>
211>
212>
213>

220>
223>

<400>

17

23

DNA
ANIFF

R R

17

cmematmgmg gmamcmucmy mgg

2102
211>

18
23

77

44

44
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[0025]

<212> DNA
213> ANTFH

290>
223> RNENHRR

400> 18
angmagmemg umgmamaumg mgg

210> 19
11> 23
<212> DNA
213> ATLIFF

920>
223> RIXFEMTHR

<400> 19

chcmcamang gnemamggmy. muc

210>
211>
€212> DNA

213> ATIF%

Bo B0
w O

€920
223> BULENHTR

<400> 20

amamgamumng cmumumganc: mau

216> 21
211> 23
212> DNA

213> ANTLFEA

220>
Q2> RIGFUHR

400> 21

cmAmULNgNg Cnumgmacna meu

78

23

23

23

23
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[0026]

210> 22

211> 23

€212> DNA
213> ANTF%

<220
223> RYFEVHIR

<400> 22

unumegmamna cnamcmgumg matl

<210> 23

211> 23

<212> DNA
213> ANLFH

<2205
223> RAFHHR

<400> 23

amgmaangma gmemingumy mgg

210> 24

211> 23

<212> DNA
213> ANTF%

<9920
223> RYXBEVEHR

<4002 24

amumgamgmg -amcmemagma maa

<210> 25

211> 23

<212> DNA
213> ANTLFA

<220>

79

23

23

23
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223> RXFEMHR

<400> 25
gmumnicmgng cmememaamt mga 23

210> 26

211> 23

<212> DNA
213> ANTJF%)

<2205
223> RXFEETR

400> 26
amgmaamama cmamamuama mgeg A3

<210>
211>
<212> DNA

21> ANIFY

[N}
W =

<220>
223> RAFHHE

<400> 27

amncmgenang amncmumugnu mac 23

210> 28

211> 23

<212> DNA
213> ANTLFH

220>
22> RAEMHR

<400> 28

amemgumcne amgngmgung mau 23

210> 29
211> 23

[0027]
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<212> DNA
213> ANTFH

290>
223> RNENHRR

400> 29
gnemucmang umamgnucmna mag 23

210> 30
11> 23
<212> DNA
213> ATLIFF

920>
223> RIXFEMTHR

<400> 30

unigmcemumy. Umgmgmagne neu 23

210> 31
211> 23
<212> DNA
218> ATLJF%)

€920
223> BULENHTR

<400> 31

cmemuemumy cmumemuumy mey 23

210> 32
211> 16
212> DNA

213> ANTLFEA

220>
Q2> RIGFUHR

400> 32
cecggtatee aaagge 16

[0028]

81
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[0029]

210> 33
211> 16
<212> DNA
<213> AT

€220
223> RYFEMHMR

<€400> 33
gtattagcga gtgget

210> 34
211> 16

€212> DNA
Q1P NLFEH

<220>
223> RN EMH®E

<400> 34
gtetatgagg gttcgg

210> 35

Q11> 16

<212> DNA
213> AL

220>
223> RUFMHFMR

400> 35

cetectetac tettte

210> 36
211> 16

€212> DNA
Q21 NLFEH

<220>

82

16

16

16
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[0030]

223>

<400>

RXFHR

36

ggcaggtteg agagat

210>
211>
212>
213>

220>
223>

<400>

37
16

DNA
A5

R XTI

3T

tteettceea cagtte

210>
211>
212>
213>

<2202
<223>

<400>

38
16

DNA
ATFF

I LTERG IR

38

cggttgeatg aaggeg

<2102
211>
212>
213>

220>
223>

<400>

39
16
DNA

AL

e 2251

39

tggetggega tteata

210>
211>

40
16

83

16

16

16

16



CN 104583405 A F %5 3*

30/37 7L

[0031]

<212> DNA
213> ANTFH]

<920
223> RUFVER

<400> 40
caacatatca ggagee

210> 41

211> 16
<212> DNA
213> AL

220>
223> RAFHHR

400> 41
tgtattcecca gaactt

210> 42
11> 56
<212> DNA
213> ATJF4

920>
<223> RXFEGHR

<400> 42

rurarurgrg rururarutru rurcrarura reruruterg rgrururgre rarurg

210> 43
211> 56
<212> DNA

213> ATLFH

920>
223> RNFEGHR

400> 43

rargrararg rurarararc rgrurcrera rergrgrare rarargrgre. rarare

84

16

16

o6

56



CN 104583405 A

F 5 ®

31/37T 1

[0032]

210>
211>
212>
213>

220>
223>

<400>

44

56

DNA
ANLFF1

44

rarurururc rurarcrgra rgrarcrcéra rargrurgru rararurcrc. rcraru

210>
211>
212>
213>

€220%
223>

<4002

45
56

DNA
ANTF41

RGN HR

45

rurarargrg rarcrgrerg rgrareruru rgrurarcra. rerururere rgrerg

210>
211>
212>
213>

€220>
223>

<400>

46

56

DNA
ANLRFF

R X FHR

46

rargrarara rgrarararg rururcrura rarcrcrurg rururcrurg rurgru

210>
211>
212>
213>

€220%

47
16

DNA
PNENE

85

26



CN 104583405 A

.l

= 32/37 7

[0033]

223>

<400>

RXFHR

47

gattteagag ccgeag

210>
211>
212>
213>

220>
223>

<400>

48

16

DNA
A5

R XTI

48

gacacatcea tcccag

210>
211>
212>
213>

<2202
<223>

<400>

49

16

DNA
ATFF

I LTERG IR

49

cectegteatg tetgtg

<2102
211>
212>
213>

220>
223>

<400>

50
15
DNA

AL

e 2251

50

cttgaattgt ttgta

210>
211>

51
15

86

16

16

16

15



CN 104583405 A F %5 3* 33/37 T

<2122 DNA
213> ANTLFFF

4220
223> R NUFELER

<400> 51
agttgeaaga gttgg 15

210> 52
211> 15
<212> DNA
213> ATFF

<920>
223> RIAEEHR

<400> 52
atctgttetg ctgte 15

<210> 53
211> 15

212> DNA
213> ANTIFF%

020>
223> KRXENHR

400> 53
catattcttg gacga 15

<210> 54

211> 15

<2125 DNA
213> AKTFF

<920>
223> RNEGHR

<400> b4
tgtgetgtteg taaga 15

[0034]

87



CN 104583405 A F %5 3*

34/37 L

[0035]

<210> 55
<211> 15

<212> DNA
213> AL

220>
223> RYFHHMR

<400> 55
tgacagagga gtatt

210> 56

<211> 38

£212> DNA
213> NLFEH

<220>
223> RUENGHEE SEQ ID NO: 11 (RS ia B AT

<400> 56

rgrgrerure rarcrerarg rururgruru rurgruru

<210> 57

<211> 38

<212> DNA
213> ANILF¥]

220>
223> RN EHH® SEQ ID NO: 12 1R [ B ¥ N7

<400> 57

rgrerararu rgrurarurc rururargrg rerurcra

210> 58

<211> 38

<212> DNA
213> NILFEH

€220%

88

15

38

38



CN 104583405 A

F 5 ®

35/37 1L

[0036]

$225>

<400>

R FAZH R SEQ ID NO: 13 [RIA HEANT A

o8

rgrerurara rurcrurura reorararcra rgrerarc

210>
211>
212>
213>

220>
223>

<4002

59
38

DNA
ANTF71

L EBTTR SEQ 1D NO: 14 BRI BEANTF

59

rurcrercru rarcrarara rcrarurgru reraruru

210>
11>
212>
213>

220>
223>

400>

60

a0

DXA
ANLF5

S X EEERE SEQ 1D NO: 41 Byl HANT

60

rgrérarare rergrararg rurarurgra rararurara rererarura

<210>
211>
212>
213>

220>
223>

<400>

61
50

DNA
ANIFF

Jz L EERAYER SEQ 1D NO: 42 [ EANT Y

61

TErErerury PErurcrérg rurgrgrare rgrururura rerurireru

2102
211>

62
a0

89

38

38

50



CN 104583405 A

F 5 ®

36/37 1L

[0037]

212>
213>

220>
{223>

<400>

DNA
NLF5Y

JRUBNEARR SEQ 1D NO: 43 {1 AN 5

62

rgrgraruri rarcrarcru rurgrgrure rurcrgrura rgrarararu

210>
211>
<212»
213>

220>
(223>

<4002

63
50

DNA
ALF)

S X EAZHES SEQ 1D NO: 44 (9% B B A7

63

rgrgrararg rurgrurarc rarargrure rergroergri rercrurura

210
<211>
212>
213>

220>
223>

<400>

64
o0
DNA

NLFF3)

K EAETER SEQ 1D NO: 45 1R AN 5

64

rerargrara rerargrgru rurargrala rerururure rurururery

210>
211>
212>
213>

<2202
223>

400>

65
25

DNA
ATRF3

A

65

gecacacctgg agatacteta ttata

90

50

50

50

25



CN 104583405 A

FF

.l

x

37/37 7L

210>
211>
212>
QL3>

<220>
223>

<400>

66

25

DNA
ALFF

GivEE

66

cctgeagaat ggecctggaat tacaa

91

25



CN 104583405 A W B B M 1/8 11

a} b)
o i 3 BDNF -
R g 5007 Bl BONF-AS ~ 100 whn e BONE
2 v 3Em
oy = w
o 3R 200+ < i
~ o w2 0
100+ e R )
. o 6 121834 45 4 o
#F e (h)
S
&
Pis: 4
<)
BDNF-AS siRNA1 3F $e.é1 2 B siRNA
&‘%‘w
&G
U 5 100 eyt ot -~
2%, BONF | o

s &4

92



CN 104583405 A i B B M E 2/8 1

& 2
¥ ¥

BDNF RNA 3 &4

AR F AR R E B AL

&%
"

u‘m % ® L ] * L
102 10" 100 100 10t 107 10°
mBDNF-AntagoNAT9 #E [M]

14

93



CN 104583405 A i B B M E 3/8 L

aj b}

2} & SIRNA (#7498 3 X ) BDNF-AS siRNA (&4 3 X))

€ d}

BDNF-AS siRNA (#4155 7 X))

K 2

94



CN

104583405 A i B B M E 4/8 1

a}

b}
WA K
7 £ BONF = Y BONF
. & Ml soNe-AS %" i B BONFAS
#2004 :
ZE o < '™
g =% o
0- 0
AERLER wION-AutegoNaTy st B8 J AL AF AL mBDNF-AntagoNATS
2% 458

<)

[ BonF
B sonFas

:

RNA 4 &4
(%A R EHHR)
g

s EAL G mBONF-AntagoNATS
IE: ]

WK

350m rn

BONF & &

(pg/mi)
BONF %4

(pg/ml)

B EEEE mBDNF-AntagoNATS HREA SR moON 7o
g sz

K 3

95



CN 104583405 A i B B M E 5/8 L

a) F B AT B

b L

o
o
e
&

146

. Ax 1004
2¥ 2 ¥ gy %ﬁ
B B 4 704
= & = & o €
B — B 300 g&iw
gx BX 0 R W
® B % = 2

& A

#F BFAZHE mBONF-AntagoNATS *F B A8 mBONF-AntagoNATS A R mBONF-AntagoNAT9

K4

96



6/8 I

B O E

HR

3

CN 104583405 A

o 3
38
nm

|

£ Drosha

8 BONF

Ay

(VNUI S8 G254 ) =
(W2 b9 R S e L Btk )
ek 3 YNY

R i

Kl 5

g

2 sowr

Sscsssssgse

W o M N %

10

Aﬁ#ﬁ“%.&?izma,&?*v é‘?
ek 35 YNY A

%
R Pt %
(BEEwW -9 Bage)
(W E W2 663 Jrp L ey )
Uk % YNY

97



7/8 I

I I

3

CN 104583405 A

~a— BDNF
—+— BDNF-AS

200

—

B
q'

50
50

[
==

(84 %)
W3 % YNY

> W0 A0
A A
S

S

‘&

“:l, é‘
&
&ﬁ'
&
Q‘@‘

A

g

&

&
&
&

¥,

S
A
\d

&

&

‘:8“
o
&y@
&
*®

K7

98



CN 104583405 A i B B M E 8/8 I

B BDNF
«+ [l BDNF-AS

g

g § 8

RNA 4% %4
(% *F B FRALH A )
n

% < .ﬁ'ﬁ 3 Sl
¢%ﬁr vg"qo'# ‘?J" wﬁﬁf f i
$ d}*‘ dg( ﬁd!' Qgg
&

& & ¢
¥
K 8
500~
B =% siRNA
400+ .
Bl BDNF-AS siRNA

RNA $& %4
(% »F P2 siRNA)

99



	Biblio page:1
	Description page:2
	Claims page:72
	Drawings page:79

