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(57) ABSTRACT 

The present invention relates to antisense oligonucleotides 
and/or compounds that modulate the expression of and/or 
function of Filaggrin (FLG), in particular, by targeting natural 
antisense polynucleotides of Filaggrin (FLG). The invention 
also relates to the identification of these antisense oligonucle 
otides and/or compounds and their use in treating diseases 
and disorders associated with the expression of FLG. 
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TREATMENT OF FILAGGRIN (FLG) 
RELATED DISEASES BY MODULATION OF 

FLG EXPRESSION AND ACTIVITY 

FIELD OF THE INVENTION 

0001. The present application claims the priority of U.S. 
provisional patent application No. 61/246,080 filed Sep. 25. 
2009 and U.S. provisional patent application No. 61/307,654 
filed Feb. 24, 2010 which is incorporated herein by reference 
in its entirety. 
0002 Embodiments of the invention comprise oligonucle 
otides modulating expression and/or function of FLG and 
associated molecules. 

BACKGROUND 

0003 Filaggrin is a highly charged, cationic protein that 
aids aggregation and Subsequent disulfide bonding of keratin 
filaments. It is derived from profilaggrin, a large (4400 kD) 
phosphorylated precursor expressed as keratohyalin granules 
in the granular layer of the epidermis. During the transition 
from the granular layer to the stratum corneum, profilaggrin is 
converted to filaggrin by site-specific proteolysis and dephos 
phoryliation. In addition to profilaggrin processing to filag 
grin, the transition from a granular cell to a corneocyte is 
characterized by the degradation of the nucleus and other 
organelles, assembly of a cornified envelope, and reorganiza 
tion of the keratin intermediate filament network into a two 
dimensional sheet. Fillagrin plays a critical role in the gen 
eration and maintenance of a flexible and hydrated Stratum 
corneum and its hydrolysis is carefully regulated to generate 
free amino acids that form a major part of the natural mois 
turizing factors (NMF). The transition from a granular pre 
cursor, profilaggrin, to a diffusely distributed protein happens 
quickly at the granular to stratum corneum transition in 
response to an initiating signal which is not yet known. That 
profilaggrin is expressed as a precursor, rather than a mature 
protein, Suggests that filaggrin expression must be regulated 
to prevent cytotoxic effects. Many inflammatory skin condi 
tions are characterized by attenuation of the granular layer 
with concomitant parakeratosis, i.e. retained nuclei in the 
keratinocytes of the stratum corneum. While the signals that 
are disrupting terminal differentiation in these inflammatory 
conditions may be disparate, a common final theme is loss of 
the granular layer with Subsequent incomplete terminal dif 
ferentiation. In conditions where profilaggrin is decreased, 
Such as atopic dermatitis, or essentially absent, as in ichthyo 
sis Vulgaris, the quality of the stratum corneum is compro 
mised due to the inability of an NMF-depleted stratum cor 
neum to remain hydrated under the desiccating action of the 
environment. 
0004. The natural moisturizing factors (NMF) performan 
important function in maintaining the moisture content of the 
stratum corneum. It has been reported that amino acids form 
ing the principal constituents of NMF are produced by the 
proteolitically cleaved filaggrin originating from keratohyalin 
granules. Filaggrin is a protein, composed of 317 amino 
acids. Since it was clarified that amino acids forming the 
principal constituents of NMF are derived from filaggrin, 
investigations on the relation of morbid states exhibiting a dry 
skirt to filaggrin have been carried forward. In recent years, it 
has been clarified that the amino acid content of the stratum, 
corneum is reduced in a dry skin as seen in senile Xerosis, 
atopic diseases and the like, and that the expression of filag 
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grin in Such a dry skin is decreased. Moreover, it is well 
known that skin troubles Such as rough skin are caused by a 
dry environment. 
0005 Filaggrin gene plays a role in building up the barrier 
layers of the skin and mutations in this gene lead to conditions 
Such as eczema. Filaggrin is an abundant protein in the out 
ermost layers of the skin and is produced by the Filaggrin 
gene. Filaggrin's function is to help produce the impermeable 
skin barrier layers present at the skin's outermost surface and 
to keep these hydrated. The skin's inherent barrier function is 
akin to plastic or cling film it acts to prevent water loss from 
the skin and importantly, to protect the body from foreign 
materials in the environment, such as allergens. Lack of an 
intact skin barrier leads to allergens entering the body where 
they produce a range of allergic responses that include 
eczema, asthma, hay fever and other allergies. 
0006 DNA-RNA and RNA-RNA hybridization are 
important to many aspects of nucleic acid function including 
DNA replication, transcription, and translation. Hybridiza 
tion is also central to a variety of technologies that either 
detect a particular nucleic acid or alter its expression, Anti 
sense 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 deliv 
ered into cells, as is the ease for oligodeoxynucleotides 
(ODNs), or they can be expressed from endogenous genes as 
RNA molecules. The FDA recently approved an antisense 
drug, VITRAVENETM (for treatment of cytomegalovirus 
retinitis), reflecting that antisense has therapeutic utility. 

SUMMARY 

0007. This Summary is provided to present a summary of 
the invention to briefly indicate the nature and substance of 
file invention. It is submitted with the understanding that it 
will not be used to interpret or limit the scope or meaning of 
the claims. 
0008 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 sense gene. It is also contemplated herein 
that inhibition of the natural antisense transcript can be 
achieved by siRNA, ribozymes and small molecules, which 
are considered to be within the scope of the present invention. 
0009. One embodiment provides a method of modulating 
function and/or expression of an FLG polynucleotide in 
patient cells or tissues in vivo or in vitro comprising contact 
ing said cells or tissues with an antisense 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 nucleotides 1 to 4629 of SEQID NO: 2 thereby modu 
lating function and/or expression of the FLG polynucleotide 
in patient cells or tissues in vivo or in vitro. 
0010. In an embodiment, an oligonucleotide targets a 
natural antisense sequence of FLG polynucleotides, for 
example, nucleotides set forth in SEQ ID NOS: 2, and any 
variants, alleles, homologs, mutants, derivatives, fragments 
and complementary sequences thereto. Examples of anti 
sense oligonucleotides are set forth as SEQID NOS: 3 to 13. 
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0011. Another embodiment provides a method of modu 
lating function and/or expression of an FLG polynucleotide 
in patient cells or tissues in vivo or in vitro comprising con 
tacting said cells or tissues with an antisense oligonucleotide 
5 to 30 nucleotides in length wherein said oligonucleotide has 
at least 50% sequence identity to a reverse complement of the 
an antisense of the FLG polynucleotide; thereby modulating 
function and/or expression of the FLG polynucleotide in 
patient cells or tissues in vivo or in vitro. 
0012 Another embodiment provides a method of modu 
lating function, and/or expression of an FLG polynucleotide 
in patient cells or tissues in vivo or in vitro comprising con 
tacting said cells or tissues with an antisense oligonucleotide 
5 to 30 nucleotides in length wherein said oligonucleotide has 
at least 50% sequence identity to an antisense oligonucleotide 
to an FLG antisense polynucleotide; thereby modulating 
function and/or expression of the FLG polynucleotide in 
patient cells or tissues in vivo or in vitro. 
0013. In an embodiment, a composition comprises one or 
more antisense oligonucleotides which bind to sense and/or 
antisense FLG polynucleotides. 
0014. In an embodiment, a composition comprises one or 
morn of antisense oligonucleotides which bind to sense and/ 
or antisense FLG polynucleotides, one or more FLG modu 
lating molecule, a pharmaceutically acceptable carrier and 
combinations thereof. 
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 nucle 
otides comprise modified bases comprising phosphorothio 
ate, 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 C-L-LNA. 
0018. In an embodiment, the oligonucleotides are admin 
istered to a patient Subcutaneously, intramuscularly, intrave 
nously or intraperitoneally. 
0019. In an embodiment, the oligonucleotides are admin 
istered in a pharmaceutical composition. A treatment regimen 
comprises administering the antisense compounds at least 
once to patient; 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 admin 
istered in a pharmaceutical composition. A treatment regimen 
comprises administering at least once to a patient a compo 
sition comprising one or more of an antisense compound and 
one or more FLG modulating molecule; 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. 
0021. In an embodiment, the oligonucleotides are encap 
Sulated in a liposome or attached to a carrier molecule (e.g. 
cholesterol, TAT peptide). 
0022. Other aspects are described infra. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023 FIG. 1 is a graph of real time PCR results fold 
change--standard deviation in FLG 1 mRNA after treatment of 
RepG2 cells with phosphothioate oligonucleotides intro 
duced using Lipofectamine 2000, as compared to control. 
Real time PCR results show that the levels of FLG1 mRNA in 
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HepG2 cells are significantly increased with two of the oligos 
designed to FLG 1 antisense AK056431. Bars denoted as 
CUR-1157, CUR-1158, CUR-1159, and CUR-1160 and 
CUR-1161 correspond to samples treated with SEQID NOS: 
3, 4, 5, 6 and 7 respectively. 
0024 FIG. 2 shows fold change+standard deviation in 
FLG 1 mRNA after treatment of 518A2 cells with phosphodi 
ester oligonucleotides with a 3' inverted T and 2 O Methyl 
gapmer phosphodiester oligos introduced using Lipo 
fectamine 2000, as compared to control. Real time PCR 
results show that the levels of FLG mRNA in 518A2 cells are 
significantly increased with two of the oligos designed to 
FLG 1 antisense AK056431. Bars denoted as CUR-1128, 
CUR-1129, CUR-1130, and CUR-1131 correspond to 
samples treated with SEQ ID NOS: 8, 9, 10 and 11 respec 
tively. 
0025 FIG. 3 shows fold change+standard deviation in 
FLG 1 mRNA after treatment of 518A2 cells with phosphodi 
ester oligonucleotides introduced using Lipofectamine 2000, 
as compared to control. Real time PCR results show that the 
levels of FLG mRNA in 518A2 cells are significantly 
increased with two of the oligos designed to FLG 1 antisense 
AKO56431. Bars denoted as CUR-1396 and CUR-1397 cor 
respond to samples treated with SEQ ID NOS: 12, and 13 
respectively. 
0026 FIG. 4 shows fold change in Filaggrin mRNA 
expression in 518A2 cells and primary keratinocytes treated 
with the compounds—PioglitaZone, Lomerizine, Bupropion, 
Phenprobamate, Benidipine, Piroxicam, Topiramate, Israd 
ipine, Nicorandil, Piribedil, Oxaprozin, Glycopyrrolate, Gra 
nisetron, Memantine, Nimodipine and Amlodipine; as com 
pared to untreated cells. 
(0027 Sequence Listing Description SEQ ID NO: 1: 
Homo sapiens filaggrin (FLG), mRNA. (NCBI Accession 
No.: NM 002016); SEQID NO: 2: Natural FLG antisense 
sequence AK056431; SEQID NOs: 3 to 13: Antisense oligo 
nucleotides. * indicates phosphothioate bond and m indi 
cates 2"O me modification. 

DETAILED DESCRIPTION 

0028 Several aspects of the invention are described below 
with reference to example applications for illustration. It 
should be understood that numerous specific details, relation 
ships, and methods are set forth to provide a full understand 
ing 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. Further 
more, not all illustrated acts or events are required to imple 
ment a methodology in accordance with the present inven 
tion. 
0029 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 par 
ticular 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 
embodiments relate to mammalian nucleic acid and amino 



US 2012/0295952 A1 

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, amphib 
ians, reptiles, and birds. In an embodiment, the genes or 
nucleic acid sequences are human. 

DEFINITIONS 

0030 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.” 
0031. The term “about' or “approximately” means within 
an acceptable error range for the particular value as deter 
mined by one of ordinary skill in the art, which will depend in 
part on how the value is measured or determined, i.e., 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. Alterna 
tively, particularly with respect to biological systems or pro 
cesses, the term cart 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 appli 
cation and claims, unless otherwise stated the term “about 
meaning within an acceptable error range for the particular 
value should be assumed. 
0032. As used herein, the term “mRNA' means the pres 
ently known mRNA transcript(s) of a targeted gene, and any 
further transcripts which may be elucidated. 
0033. By “antisense oligonucleotides' or “antisense com 
pound 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 Junction of a particular poly 
nucleotide. 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) oligonucle 
otides, alternate splicers, primers, probes, and other oligo 
meric compounds that hybridize to at least a portion of the 
target nucleic acid. As such, these compounds may be intro 
duced in the form of single-stranded, double-stranded, par 
tially single-stranded, or circular oligomeric compounds. 
0034. In the context of this invention, the term "oligo 
nucleotide' 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 alphanumeric forms thereof, peptide nucleic 
acids (PNA), locked nucleic acids (LNA), phosphorothioate, 
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methylphosphonate, and the like. Oligonucleotides are 
capable of specifically binding to a target polynucleotide by 
way of a regular pattern of monomer-to-monomer interac 
tions, such as Watson-Crick type of base pairing, Hoðgsteen 
or reverse Hoogsteen types of tee pairing, or the like. 
0035. 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, DMA 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 
ease of an oligonucleotides compound. These oligonucle 
otides 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 oligonucle 
otide 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, oligo 
nucleosides and/or oligonucleotide analogs as described 
above. 
0036. 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-heli 
CS 

0037. As used herein “FLG” and “Filaggrin” are inclusive 
of all family members, mutants, alleles, fragments, species, 
coding and noncoding sequences, sense and antisense poly 
nucleotide Strands, etc. 
0038. As used herein, the words Filaggrin, FLG, FLG1 
and ATOD2 are considered same in the literature and used 
interchangeably in the present application. 
0039. As used herein, the term "oligonucleotide specific 
for or "oligonucleotide which targets’ refers to an oligo 
nucleotide 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 hybrid 
ization complexes and duplexes are described in the 
Examples below. 
0040. 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 anti 
sense polynucleotides. The specific hybridization of an oli 
gomeric 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 spe 
cifically 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 
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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 oli 
gonucleotides. 
0041) RNA interference “RNAi is mediated by double 
stranded RNA (dsRNA) molecules that have sequence-spe 
cific homology to their “target nucleic acid sequences. In 
certain embodiments of the present invention, the mediators 
are 5-25 nucleotide “small interfering RNA duplexes (siR 
NAs). 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 inven 
tion 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 at, about 10 to about 30 nt, 
about 15 to about 25 nt, or about 20-25 nucleotides. 
0042 Selection of appropriate oligonucleotides is facili 
tated 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. Compari 
Son of nucleic acid sequences from a range of species allows 
the selection of nucleic acid sequences that display an appro 
priate 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. 
0043. By “enzymatic RNA is meant an RNA molecule 
with enzymatic activity (Cech, (1988) J. American. Med. 
Assoc. 260, 3030-3035). Enzymatic nucleic acids (ri 
bozymes) 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 die target RNA. 
0044) 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 
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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. 
0045. As used herein, the term “monomers’ typically indi 
cates monomers linked by phosphodiester bonds or analogs 
thereof to form oligonucleotides ranging in size from a few 
monomeric units, e.g., from about 3-4, to about several, hun 
dreds of monomeric units. Analogs of phosphodiester link 
ages include: phosphorothioate, phosphorodithioate, meth 
ylphosphornates, phosphoroselenoate, phosphoramidate, 
and the like, as more fully described below. 
0046. 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 het 
erocyclic analogues and tautomers thereof. Illustrative 
examples of other types of nucleotides are molecules contain 
ing adenine, guanine, thymine, cytosine, uracil, purine, Xan 
thine, daminopurine, 8-oxo-N6-methyladenine, 7-deaZaxan 
thine, 7-deazaguanine, N4N4-ethanocytosin, N6.N6 
ethano-2,6-diaminopurine, 5-methylcytosine, 5-C3-C6)- 
alkynylcytosine, 5-fluorouracil, 5-bromouracil, 
pseudoisocytosine, 2-hydroxy-5-methyl-4-triazolopyridin, 
isocytosine, isoguanin, inosine and the non-naturally occur 
ring nucleotides described in Benner et 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 contain 
ing adenine, guanine, thymine, cytosine, and uracil, which are 
considered as the naturally occurring nucleotides in relation 
to therapeutic and diagnostic application in humans. Nucle 
otides 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. 
0047 “Analogs in reference to nucleotides includes syn 
thetic nucleotides having modified base moieties and/or 
modified Sugar moieties (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 & Devel 
opment, 3:203-213, Herdewin P. (2000)Antisense & Nucleic 
Acid Drug Dev., 10:297-310); 2'-O, 3'-C-linked 3.2.0 bicy 
cloarabinonucleosides. Such analogs include synthetic nucle 
otides designed to enhance binding properties, e.g., duplex or 
triplex stability, specificity, or the like. 
0048. As used herein, “hybridization” means the pairing 
of Substantially complementary strands of oligomeric com 
pounds. One mechanism of pairing involves hydrogen bond 
ing, which may be Watson-Crick, Hoogsteen or reversed 
Hoögsteen hydrogen bonding, between complementary 
nucleoside or nucleotide bases (nucleotides) of the strands of 
oligomeric compounds. For example, adenine and thymine 
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are complementary nucleotides which pair through the for 
mation of hydrogen bonds. Hybridization can occur under 
varying circumstances. 
0049. An antisense compound is “specifically hybridiz 
able' 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 ease of in vitro assays. 
0050. 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 be dif 
ferent 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 concentra 
tions (<0.15M) of salts with inorganic cations such as Na++ 
or K++ (i.e., 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. 
0051 “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 overa 
sufficient number of nucleotides such that stable and specific 
binding occurs between the oligomeric compound and a tar 
get nucleic acid. 
0052. 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 least about 95%, or at least about 99% 
sequence complementarity to a target region within the target 
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nucleic acid sequence to which they are targeted. For 
example, an antisense compound in which 18 of 20 nucle 
otides 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 noncomplementary 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) noncomplementary 
nucleotides which 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 (Adv. Appl. Math., (1981) 2, 482-489). 
0053 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 concen 
tration is at least about 0.01 to 1.0 MNaion 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., 1.0 to 50 nucle 
otide). Stringent conditions may also be achieved with the 
addition of destabilizing agents such as formamide. 
0054 As used herein, “modulation” means either an 
increase (stimulation) or a decrease (inhibition) in the expres 
Sion of a gene. 
0055. The term “variant, when used in the context of a 
polynucleotide sequence, may encompass a polynucleotide 
sequence related to a wildtype gene. This definition may also 
include, for example, “allelic, “species,” or “poly splice, 
morphic' variants. A splice variant may have significant iden 
tity 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 oran 
absence of domains. Species variants are polynucleotide 
sequences that vary from one species to another. Of particular 
utility in the invention are variants of wildtype 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 com 
bination with the others, one or Snore times in a given 
Sequence. 
0056. The resulting polypeptides generally will have sig 
nificantamino acid identity relative to each other. A polymor 
phic variant is a variation in the polynucleotide sequence of a 
particular gene between individuals of a given species. Poly 
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morphic variants also may encompass 'single nucleotide 
polymorphisms” (SNPs.) or single base mutations in which 
the polynucleotide sequence varies by one base. The presence 
of SNPs may be indicative of, for example, a certain popula 
tion with a propensity for a disease state, that is Susceptibility 
Versus resistance. 

0057 Derivative polynucleotides include nucleic acids 
Subjected to chemical modification, for example, replace 
ment of hydrogen by an alkyl, acyl, or amino group. Deriva 
tives, e.g., derivative oligonucleotides, may comprise non 
naturally-occurring portions, such as altered Sugar moieties 
or inter-Sugar linkages. Exemplary among these are phospho 
rothioate and other Sulfur containing species which are 
known in the art. Derivative nucleic acids may also contain 
labels, including radionuclides, enzymes, fluorescent agents, 
chemiluminescent agents, chromogenic agents, Substrates, 
cofactors, inhibitors, magnetic particles, and the like. 
0058. A "derivative' polypeptide or peptide is one that is 
modified, for example, by glycosylation, pegylation, phos 
phorylation, 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 radio 
isotope, fluorescent, and enzyme label. 
0059. The term “pharmaceutically acceptable salts' refers 
to salts prepared from pharmaceutically acceptable non-toxic 
bases or acids. When the compound of the present invention 
is acidic, its corresponding salt can be conveniently prepared 
from pharmaceutically acceptable non-toxic bases, including 
inorganic bases and organic bases. Salts derived from Such 
inorganic bases include aluminum, ammonium, calcium, 
copper (icandous), ferric, ferrous, lithium, magnesium, man 
ganese (ic and ous), potassium, Sodium, Zinc and the like 
salts. Salts derived from pharmaceutically acceptable organic 
non-toxic bases include salts of primary, secondary, and ter 
tiary amines, as well as cyclic amines and Substituted amines 
Such as naturally occurring and synthesized substituted 
amines. Other pharmaceutically acceptable organic nontoxic 
bases from which salts can be formed include ion exchange 
resins such as, for example, arginine, betaine, caffeine, cho 
line, N,N'-dibenzyl ethyl enediamine, diethylamide, 2-di 
ethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, 
ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, 
glucamine, glucosamine, histidine, hydrabamine, isopropy 
lamine, lysine, methylglucamine, morpholine, piperazine, 
piperidine, polyamine resins, procaine, purines, theobro 
mine, triethylamine, trimethylamine, tripropylamine, 
tromethamine and the like. 

0060. When the compound of the present invention is 
basic, its corresponding salt can be conveniently prepared 
from, pharmaceutically acceptable non-toxic acids, including 
inorganic and organic acids. Such acids include, for example, 
acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, 
ethanesulfonic, fumaric, gluconic, glutamic, hydrobromic, 
hydrochloric, isethionic, lactic, maleic, malic, mandelic, 
methanesulfonic, mucic, nitric, pamoic, pantothenic, phos 
phoric. Succinic, Sulfuric, tartaric, p-toluenesulfonic acid and 
the like. Examples of pharmaceutically acceptable salts 
include, but are not limited to, mineral or organic acid salts of 
basic residues such as amines; alkali or organic salts of acidic 
residues such as carboxylic acids; and the like. The pharma 
ceutically acceptable salts include the conventional non-toxic 
salts or the quaternary ammonium salts of the parent com 
pound formed, for example, from non-toxic inorganic or 
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organic acids. For example, Such conventional non-toxic salts 
include those derived from inorganic acids such as hydro 
chloric, hydrobromic, Sulfuric, Sulfamic, phosphoric, nitric 
and the like; and the salts prepared from organic acids such as 
acetic, propionic, Succinic, glycolic, Stearic, lactic, malic, 
tartaric, citric, ascorbic, pamoic, maleic, hydroxymaleic, phe 
nyl acetic, glutamic, benzoic, Salicylic, Sulfanilic, 2-acetoxy 
benzoic, fumaric, toluenesulfonic, methanesulfonic, ethane 
disulfonic, oxalic, isethionic, and the like. 
0061 The pharmaceutically acceptable salts of the present 
invention can be synthesized by conventional chemical meth 
ods. Generally, the salts are prepared by reacting the free base 
or acid with Stoichiometric amounts or with an excess of the 
desired salt-forming inorganic or organic acid or base, in a 
suitable solvent or solvent combination. 
0062. The compounds of the present invention may have 
asymmetric centers and occur as racemates, racemic mix 
tures, and as individual diastereomers. All Such isomers, 
including optical isomers, being included in the present 
invention. 
0063 Example of skin care products include but are not 
limited to moisturizers, fake tanning preparations, Sun tan 
lotions, massage oils, bath oils, perfumes, balms, creams, 
face packs, shaving foams and gels. Examples of cosmetics 
include but are not limited to lipsticks, foundation, eye 
shadow, eyeliner, blusher and concealer. Examples of cleans 
ing products include but are not limited to shampoos (in 
particular antidandruff shampoos), Soap, personal wash prod 
ucts including shower gel and bubble bath and fabric deter 
gents and dishwashing detergents. Examples of hair care 
products include but are not limited to hair styling mousses, 
hair styling sprays, hair styling gels, hair conditioners or hair 
colourants. 
0064. By assessing the profilaggrin genotype of an indi 
vidual it is possible to determine the individual’s predisposi 
tion to a skin condition. By "profilaggrin genotype', is meant 
the identity of profilaggrin alleles in the genome of the indi 
vidual. Individuals tested by a method of the invention are 
typically mammalian. In one embodiment the mammal may 
be a rodent. In another embodiment the mammal may be a 
human. Thus individuals tested by a method of the invention 
are diploid and so comprise two copies of the profilaggrin 
gene within their genome. If an individual has two identical 
copies of a profilaggrin gene then they are homozygous for 
that allele. If an individual has two different copies of a 
profilaggrin gene, i.e. one is polymorphic to the other, then 
the individual is heterozygous for that allele. By “predispo 
sitions is meant that the presence of an individual profilaggrin 
allele in the genome of an individual, or the combination of 
profilaggrinalleles present in the genome of an individual, are 
associated with, or are predictive of a skin condition. 
0065. The term “skin conditions” as used heroin includes 
within its meaning all physical parameters of the skin, includ 
ing the scalp. Such as moisture retention, Substance produc 
tion or barrier formation. In one embodiment the term "skin 
conditions refers to the ability of the skin to maintain healthy 
levels of NMF production. Accordingly, the invention pro 
vides a method of determining the predisposition of an indi 
vidual to maintain a healthy level of NMF production. To put 
it another way the invention provides a method of determin 
ing the individual's susceptibility to conditions related to 
aberrant NMF production. Typically skin conditions caused 
or i exacerbated by aberrant NMF production are caused by 
the production of less NMF than by healthy skin. Conditions 
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associated with aberrant filaggrin and NMF production 
include ichthyosis Vulgaris. In another embodiment the term 
“skin conditions refers to dry skin. Dry skin conditions 
include senile/post-menopausal Xerosis, Surfactant: induced 
Xerosis, winter Xerosis, Sunburn. In another embodiment the 
term “skin condition” refers to conditions of the scalp such as 
dandruff. In another embodiment the term "skin conditions 
refers to erythema, such as detergent-induced erythema. 
0066. The expression "care of the keratinous substrates' 
refers to all the actions intended to preserve or restore the 
healthy functioning of skin and/or hair and/or nails or any 
process providing the means to preserve or improve their 
appearance and/or texture. Thus, care includes hydration, 
appeasement, protection againstall types of aggression, nota 
bly Sun protection, and fighting against and preventing the 
signs of aging. 
0067. The phrase “signs of cutaneous aging includes all 
of the modifications regarding external appearance of skin 
due to aging. Examples of these modifications include 
wrinkles and fine lines, limp skin, slackened skin, thin look 
ing skin, loss of elasticity and/or skintone, dull skin, and skin 
which lacks radiance, ft also includes internal skin, modifi 
cations that do not translate directly as changes in external 
skin appearance. An example of these internal modifications 
is the degradation that occurs internally in skin resulting from 
consecutive exposure to UV radiation. The expression “to 
enhance skin appearance includes all the phenomena which 
are likely to have as consequences a visual improvement of 
skin appearance. The skirt will have a nicer look; it will be, for 
example, much more beautiful, firm, and/or Smooth. All the 
small imperfections will be decreased or removed. The 
papery appearance of the skin, for example, will be attenu 
ated. Moreover, the active ingredient according to the inven 
tion, or the composition containing it, can be intended to 
protect keratinous Substrates and, particularly, the skin, hair, 
and nails from all types of external aggression. The use of 
these active agents, or the composition containing them, will 
allow the keratinous substrates to be protected and to better 
resist stress inflicted upon them by the environment. 
0068. The phrase “external aggression” refers to aggres 
sions produced by the environment. These can be of chemi 
cal, physical, biological, or thermic origin. 
0069. The expression "dermatological disease or disor 
der” refers to all the diseases affecting the skin that may or 
may not have visible consequences. Therefore, by way of 
example: differentiation and cell proliferation disorders, 
keratinization disorders, signs of cutaneous aging, inflamma 
tory or allergic reactions, disorders of sebaceous functions, 
dermal or epidermal proliferations (malignant or non-malig 
nant), cutaneous disorders due to UV ray exposure, and 
pathologies associated with chronological or actinic aging 
can be mentioned. 
0070. 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. 

0071 "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. 
0072 “Treating or “treatment” covers the treatment of a 
disease-state in a mammal, and includes: (a) preventing tire 
disease-state from occurring in a mammal, in particular, when 
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Such mammal is predisposed to the disease-state but has not 
yet been diagnosed as having it; (b) inhibiting the disease 
state, e.g., arresting it development; and/or (c) relieving the 
disease-state, e.g., causing regression of the disease state until 
a desired endpoint is reached. Treating also includes the ame 
lioration 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.). 
0073. As used herein, "cancer refers to all types of cancer 
or neoplasm or malignant tumors found in mammals, includ 
ing, but not limited to: leukemias, lymphomas, melanomas, 
carcinomas and sarcomas. The cancer manifests itself its 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, liposar 
coma, 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 carci 
noma, adenocarcinoma, Sweat gland carcinoma, sebaceous 
gland carcinoma, papillary carcinoma, papillary adenocarci 
nomas, cystadenocarcinoma, medullary carcinoma, bron 
chogenic 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 carci 
noma, epithelial carcinoma, glioma, astrocytoma, medullo 
blastoma, craniopharyngioma, ependymoma, pinealoma, 
hemangioblastoma, acoustic neuroma, oligodendroglioma, 
meningioma, melanoma, neuroblastoma, and retinoblas 
toma. Additional cancers which can be treated by the dis 
closed composition according to the invention include but not 
limited to, for example, Hodgkin's Disease, Non-Hodgkin’s 
Lymphoma, multiple myeloma, neuroblastoma, breast can 
cer, ovarian cancer, lung cancer, rhabdomyosarcoma, pri 
mary thrombocytosis, primary macroglobulinemia, Small 
cell lung tumors, primary brain tumors, stomach cancer, 
colon cancer, malignant pancreatic insulanoma, malignant 
carcinoid, urinary bladder cancer, gastric cancer, premalig 
nant skin lesions, testicular cancer, lymphomas, thyroid can 
cer, neuroblastoma, esophageal cancer, genitourinary tract 
cancer, malignant hypercalcemia, cervical cancer, endome 
trial cancer, adrenal cortical cancer, and prostate cancer. 
0074 “Neurological disease or disorder refers to any dis 
ease or disorder of die nervous system and/or visual system. 
“Neurological disease or disorder include disease or disor 
ders 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 axe located in both central and peripheral nervous 
system). Examples of neurological disorders include but are 
not limited to, headache, stupor and coma, dementia, seizure, 
sleep disorders, trauma, infections, neoplasms, neuroopthal 
mology, movement disorders, demyelinating diseases, spinal 
cord disorders, and disorders of peripheral nerves, muscle 
and neuromuscular junctions. Addiction and mental illness, 
include, but are not limited to, bipolar disorder and schizo 
phrenia, are also included in the definition of neurological 
disorder. The following is a list of several neurological disor 
ders, symptoms, signs and syndromes that can be treated 
using compositions and methods according to the present 
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invention: acquired epileptiform aphasia; acute disseminated 
encephalomyelitis: adrenoleukodystrophy: age-related 
macular degeneration; agenesis of the corpus calloSum; agno 
sia; Aicardi syndrome; Alexander disease; Alpers disease; 
alternating hemiplegia; Vascular dementia; amyotrophic lat 
eral Sclerosis; anencephaly; Angelman syndrome; angioma 
tosis; anoxia; aphasia; apraxia; arachnoid cysts, arachnoidi 
tis; Anronl-Chiari malformation; arteriovenous 
malformation; Asperger syndrome; ataxia telegiectasia; 
attention deficit hyperactivity disorder, autism; autonomic 
dysfunction; back pain; Batten disease; Behcet's disease; 
Bell's palsy, benign essential blepharospasm; benign focal: 
amyotrophy; benign intracranial hypertension; Binswanger's 
disease; blepharospasm; Bloch Sulzberger syndrome; bra 
chial plexus injury; brain abscess; brain injury; brain tumors 
(including glioblastoma multiforme); spinal tumor, Brown 
Sequard syndrome; Canavan disease; carpal tunnel Syn 
drome; causalgia; central pain syndrome; central pontine 
myclinolysis; cephalic disorder; cerebral aneurysm; cerebral 
arteriosclerosis; cerebral atrophy; cerebral gigantism; cere 
bral palsy; Charcot-Marie-Tooth disease; chemotherapy-in 
duced neuropathy and neuropathic pain; Chiari malforma 
tion; chorea; chronic inflammatory demyelinating 
polyneuropathy; chronic pain; chronic regional pain Syn 
drome; Coffin Lowry syndrome; coma, including persistent 
Vegetative state; congenital facial diplegia; corticobasal 
degeneration; cranial arteritis; craniosynostosis; Creutzfeldt 
Jakob disease; cumulative trauma disorders; Caching's Syn 
drome; cytomegalic inclusion body disease; cytomegalovirus 
infection; dancing eyes-dancing feet syndrome; Dandy 
Walker syndrome; Dawson disease; De Morsier's syndrome: 
Dejerine-Klumke palsy, dementia; dermatomyositis; dia 
betic neuropathy; diffuse Sclerosis; dysautonomia; dys 
graphia; dyslexia; dystonias; early infantile epileptic 
encephalopathy; empty sella syndrome; encephalitis; 
encephaloceles; encephalotrigeminal angiomatosis; epi 
lepsy; Erb's palsy; essential tremor; Fabry's disease; Fahr's 
syndrome; fainting; familial spastic paralysis; febrile sei 
Zures; Fisher syndrome; Friedreich's ataxia; fronto-temporal 
dementia and other “tauopathies'; Gaucher's disease; Gerst 
mann's syndrome; giant cell arteritis; giant cell inclusion 
disease; globoid cell leukodystrophy: Guillain-Barre syn 
drome; HTLV-1-associated myelopathy; Hallervorden-Spatz 
disease; head injury; headache; hemifacial spasm; hereditary 
spastic paraplegia: heredopathia atactic a polyneuritiformis; 
herpes Zosteroticus; herpes Zoster; Hirayama syndrome; HIV 
associated dementia and neuropathy (also neurological mani 
festations of AIDS); holoprosencephaly: Huntington's dis 
ease and other polyglutamine repeat diseases; hydranenceph 
aly; hydrocephalus; hypercortisolism; hypoxia; immune 
mediated encephalomyelitis; inclusion body myositis; 
incontinentia pigmenti; infantile phytanic acid storage dis 
ease; infantile refsum disease; infantile spasms; inflamma 
tory myopathy; intracranial cyst; intracranial hypertension; 
Joubert syndrome; Keams-Sayre syndrome; Kennedy disease 
Kinsbourne syndrome; Klippel Feil syndrome; Krabbe dis 
ease; Kugelberg-Welander disease; kuru; Lafora disease; 
Lambert-Eaton myasthenic syndrome; Landau-Kleffner Syn 
drome; 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 
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sequelae; Machado-Joseph disease; macrencephaly: mega 
lencephaly: Melkersson-Rosenthal syndrome: Menieres dis 
ease; meningitis; Menkes disease; metachromatic leukodys 
trophy; 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 pos 
tural hypotension; p muscular dystrophy; myasthenia gravis; 
myelinoelastic diffuse Sclerosis; myoclonic encephalopathy 
of infants; myoclonus; myopathy; myotonia congenital; nar 
colepsy; neurofibromatosis; neuroleptic malignant Syn 
drome; neurological manifestations of AIDS; neurological 
sequelae oflupus; neuromyotonia; neuronal ceroid lipofusci 
nosis; neuronal migration disorders; Niemann-Pick disease; 
O'Sullivan-McLeod syndrome; occipital neuralgia; occult 
spinal dysraphism sequence; Ohtahara syndrome; olivopon 
tocerebellar atrophy; opSoclonus myoclonus; optic neuritis; 
orthostatic hypotension; overuse syndrome; paresthesia; 
Neurodegenerative disease or disorder (Parkinson's disease, 
Huntington's disease, Alzheimer's disease, amyotrophic lat 
eral sclerosis (ALS), dementia, multiple Sclerosis and other 
diseases and disorders associated with neuronal cell death); 
paramyotonia congenital; paraneoplastic diseases; paroxys 
mal attacks; Parry Romberg syndrome: Pelizaeus-Merz 
bacher disease; periodic paralyses; peripheral neuropathy; 
painful neuropathy and neuropathic pain; persistent vegeta 
tive 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 syn 
drome; primary lateral Sclerosis; prion diseases; progressive 
hemifacial atrophy; progressive multifocalleukoeneephal 
opathy; progressive Sclerosing poliodystrophy; progressive 
Supranuclearpalsy, pseudotumor cerebri; Ramsay-Hunt Syn 
drome (types I and II); Rasmussen's encephalitis; reflex sym 
pathetic dystrophy syndrome; Refsum disease; repetitive 
motion disorders; repetitive stress injuries; restless legs Syn 
drome; 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; spastic 
ity; spina bifida; spinal cord injury; spinal cord tumors; spinal 
muscular atrophy; Stiff-Person syndrome; stroke: Sturge 
Weber syndrome; Subacute Sclerosing panencephalitis; Sub 
cortical arteriosclerotic encephalopathy; Sydenham chorea; 
Syncope; Syringomyelia; tardive dyskinesia; Tay-Sachs dis 
ease; temporal arteritis; tethered spinal cord syndrome; 
Thomsen disease; thoracic outlet syndrome; Tic Douloureux; 
Todd's paralysis; Tourette syndrome; transient ischemic 
attack; transmissible spongiform encephalopathies; trans 
verse myelitis; traumatic brain injury; tremor, trigeminal neu 
ralgia; tropical spastic paraparesis; tuberous Sclerosis; Vascu 
lar dementia (multi-infarct dementia); vasculitis including 
temporal arteritis; Von Hippel-Lindau disease; Wallenberg's 
syndrome; Werdnig-Hoffman disease; West syndrome; whip 
lash; Williams syndrome: Wildon's disease; and Zellweger 
syndrome. 
0075 An “Inflammation” refers to systemic inflammatory 
conditions and conditions associated locally with migration 
and attraction of monocytes, leukocytes and/or neutrophils. 
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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 necro 
tizing enterocolitis; hepatitis; sepsis; alcoholic liver disease; 
non-alcoholic Steatosis; granulocyte transfusion associated 
syndromes; inflammatory dermatoses such as contact derma 
titis, atopic dermatitis, psoriasis; systemic lupus erythemato 
SuS (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 patho 
logic tissue destruction. Allergic reactions include allergic 
asthma, chronic bronchitis, acute and delayed hypersensitiv 
ity. Systemic inflammatory disease states include inflamma 
tion associated with trauma, burns, reperfusion following 
ischemic events (e.g. thrombotic events in heart, brain, intes 
tines or peripheral vasculature, including myocardial infarc 
tion and stroke), sepsis, ARDS or multiple organ dysfunction 
syndrome, inflammatory cell recruitment also occurs in ath 
erosclerotic plaques. Inflammation includes, but is not lim 
ited, to, Non-Hodgkin's lymphoma, Wegener's granulomato 
sis, Hashimoto's thyroiditis, hepatocellular carcinoma, 
thymus atrophy, chronic pancreatitis, rheumatoid arthritis, 
reactive lymphoid hyperplasia, osteoarthritis, ulcerative coli 
tis, papillary carcinoma, Crohn's disease, ulcerative colitis, 
acute cholecystitis, chronic cholecystitis, cirrhosis, chronic 
sialadenitis, peritonitis, acute pancreatitis, chronic pancreati 
tis, chronic Gastritis, adenomyosis, endometriosis, acute cer 
viciitis, chronic cerviciitis, lymphoid hyperplasia, multiple 
Sclerosis, hypertrophy secondary to idiopathic thrombocy 
topenic purpura, primary IgA nephropathy, systemic lupus 
erythematosus, psoriasis, pulmonary emphysema, chronic 
pyelonephritis, and chronic cystitis. 
0.076 A cardiovascular disease or disorder includes those 
disorders that can either cause ischemia or are caused by 
reperfusion of the heart. Examples include, but are not limited 
to, atherosclerosis, coronary artery disease, granulomatous 
myocarditis, chronic myocarditis (non-granulomatous), pri 
mary hypertrophic cardiomyopathy, peripheral artery disease 
(PAD), peripheral vascular disease, venous thromboembo 
lism, pulmonary embolism, stroke, angina pectoris, myocar 
dial infarction, cardiovascular tissue damage caused by car 
diac arrest, cardiovascular tissue damage caused by cardiac 
bypass, cardiogenic shock, and related conditions that would 
be known by those of ordinary skill in the art or which involve 
dysfunction of or tissue damage to the heart or vasculature, 
especially, but not limited to, tissue damage related to FLG 
activation. CVS diseases include, but are not limited to, ath 
erosclerosis, granulomatous myocarditis, myocardial infarc 
tion, myocardial fibrosis secondary to valvular heart disease, 
myocardial, fibrosis without infarction, primary hypertrophic 
cardiomyopathy, and chronic myocarditis (non-granuloma 
tous). 
0077. “Neurodegenerative disease or disorder” refers to a 
wide range of diseases and disorders of the central and periph 
eral nervous system including, for example, Parkinson's Dis 
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ease, Huntington's Disease, Alzheimer's Disease, amyo 
trophic lateral Sclerosis (ALS), dementia, multiple Sclerosis 
and other diseases and disorders associated with neuronal cell 
death. 

Polynucleotide and Oligonucleotide Compactions and Mol 
ecules 

(0078 Targets: 
0079. In one embodiment, the targets comprise nucleic 
acid sequences of Filaggrin (FLG), including without limita 
tion sense and/or antisense noncoding and/or coding 
sequences associated with FLG. 
0080 Filaggrin gene plays a role in building up the barrier 
layers of the skin, and mutations in this gene lead to condi 
tions such as eczema. Filaggrin is an abundant protein in the 
outermost layers of the skin and is produced by the filaggrin 
gene. Filaggrin's function is to help produce the impermeable 
skin barrier layers present at the skin's outermost surface and 
to keep these hydrated. The skin's inherent barrier function is 
akin, to plastic or cling film it acts to prevent water loss 
from the skin and importantly, to protect the body from, 
foreign materials in the environment, such as allergens. Lack 
of an intact skin barrier leads to allergens entering the body 
where they produce a range of allergic responses that include 
eczema, asthma, hay fever and other allergies. 
I0081 Lack of expression of the protein filaggrin has been 
shown to predispose individuals to the development of ich 
thyosis Vulgaris and, more recently, atopic eczema or derma 
titis. The filaggrin gene resides on human chromosome 1 q21 
within the epidermal differentiation complex, a region that 
also harbors genes for several other proteins that are impor 
tant for the normal barrier function of the epidermis. The 
primary function of filaggrin seems to be to aggregate the 
epidermal cytoskeleton to form a dense protein-lipid matrix 
thereby regulating permeability of the skinto water and exter 
nal particles such as allergens. 
I0082 Pioglitazone—ACTOS (pioglitazone hydrochlo 
ride) is an oral antidiabetic agent that acts primarily by 
decreasing insulin resistance. ACTOS is used in the manage 
ment of type 2 diabetes mellitus (also known as non-insulin 
dependent diabetes mellitus NIDDM or adult-onset diabe 
tes). Pharmacological studies indicate that ACTOS improves 
sensitivity to insulin in muscle and adipose tissue and inhibits 
hepatic gluconeogenesis. ACTOS improves glycemic control 
while reducing circulating insulin levels. PioglitaZone (E)-5- 
4-2-(5-ethyl-2-pyridinyl)ethoxyphenylmethyl-2,4- 

thiazolidinedione monohydrochloride belongs to a different 
chemical class and has a different pharmacological action 
than the Sulfonylureas, metformin, or the C-glucosidase 
inhibitors. The molecule contains one asymmetric carbon, 
and the compound is synthesized and used as the racemic 
mixture. The two enantiomers of pioglitaZone interconvert in 
vivo. No differences were found in the pharmacologic activ 
ity between the two enantiomers. 
I0083 Pioglitazone hydrochloride is an odorless while 
crystalline powder that has a molecular formula of 
CHNOS.HCl and a molecular weight of 392.90 dal 
tons. It is soluble in N,N-dimethylformamide, slightly 
soluble in anhydrous ethanol, very slightly soluble in acetone 
and acetonitrile, practically insoluble in water, and insoluble 
in ether. 

I0084 ACTOS is indicated as an adjunct to diet and exer 
cise to improve glycemic control in adults with type 2 diabe 
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tes mellitus. PioglitaZone has also been used to treat non 
alcoholic steatohepatitis (fatty liver), but this use is presently 
considered experimental. 
0085 Pioglitazone, however, has not yet been investigated 
for use in the field of dermatology. 
0.086 Lomerizine is a calcium channel blocker with 
antimigraine properties and selectively inhibits the constric 
tion of cerebral arteries. It has been known to be a neuropro 
tective and is in trials for glaucoma. Side effects of Lomeriz 
ine include minimal cardiovascular side effects, sleepiness 
and flushing. 
0087 Lomerizine, however, has not yet been investigated 
for use in the field of dermatology. 
0088 Bupropion—also known as Wellbutrin, Zyban, 
Voxra, Budeprion, or Aplenzin; formerly known as amfeb 
utamone is an antidepressant of the aminoketone class, is 
chemically unrelated, to tricyclic, tetracyclic, selective sero 
tonin re-uptake inhibitor, or other known antidepressant 
agents. Its structure closely resembles that of diethylpropion; 
it is related to phenylethylamines. 
0089 Bupropion is designated as (+)-1-(3-chlorophenyl)- 
2-(1,1-dimethylethyl)amino-1-propanone hydrochloride. 
The molecular weight is 276.2. The molecular formula is 
C.H.CINO.HC1. Bupropion hydrochloride powder is 
white, crystalline, and highly soluble in water. It has a bitter 
taste and produces the sensation of local anesthesia on the oral 

COSa. 

0090 Bupropion is indicated for the treatment of major 
depressive disorder. A major depressive episode (DSM-IV) 
implies the presence of 1) depressed mood or 2) loss of 
interest or pleasure; in addition, at least 5 of the following 
symptoms have been present during the same 2 week period 
and represent a change from previous functioning: depressed 
mood, markedly diminished interest or pleasure in usual 
activities, significant change in weight and/or appetite, 
insomnia or hypersomnia, psychomotor agitation or retarda 
tion, increased fatigue, feelings of guilt or worthlessness, 
slowed thinking or impaired concentration, a Suicide attempt, 
or Suicidal ideation. 
0091 Bupropion has shown some success in treating 
Social phobia and anxiety comorbid with depression, but not 
panic disorder with agoraphobia. Its anxiolytic potential has 
been compared to that of sertraline and doxepin. However, it 
can cause agitation in Some patients, especially at higher 
doses, and often increases anxiety, much like methylpheni 
date. As a psychoStimulant, it is inherently an anxiogenic 
compound and contrary benefits are poorly understood and 
seemingly paradoxical. 
0092 Bupropion reduces the severity of nicotine cravings 
and withdrawal symptoms. Other indications for Bupropion 
are obesity and Attention-deficit hyperactivity disorder 
(ADHD). Bupropion has been approved by the FDA for the 
prevention of seasonal affective disorder. According to sev 
eral case studies and a pilot study, bupropion lowers the level 
of an inflammatory mediator TNF-alpha and may be useful in 
autoinflammatory conditions such as Crohn's disease and 
psoriasis. 
0093 Bupropion, however, has not yet been investigated 
for use in the field of dermatology. 
0094 Phenprobamate is a centrally acting skeletal 
muscle relaxant, with additional sedative and anticonvulsant 
effects. Overdose is similar to barbiturate, its mechanism of 
action is probably similar to meprobamate. Phenprobamate 
was previously used in humans as an anxiolytic, and is still 
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Sometimes used in general anaesthesia and for treating 
muscle cramps and spasticity. Phenprobamate is still used in 
Some European countries, but it has generally been replaced 
by newer drugs. Phenprobamate is metabolised by oxidative 
degradation of the amide group and ortho-hydroxylation of 
the benzene ring, and is eliminated in urine by the kidneys. 
0.095 Phenprobamate, however, has not yet been investi 
gated for use in the field of dermatology. 
0096 Benidipine—also known as Benidipinum or benid 
ipine hydrochloride, is a dihydropyridine calcium channel 
blocker for the treatment of high blood pressure (hyperten 
sion). Benidipine is a dihydropyridine calcium channel 
blocker inhibiting not only L-type but also T-type calcium, 
channels. The chemical name for Benidipine is (4R)-rel-1,4- 
Dihydro-2,6-dimethyl-4-(3-nitrophenyl)-3,5-pyridinedicar 
boxylic acid 3-methyl 5-(3R)-1-(phenylmethyl)-3-piperidi 
nylester hydrochloride. Orally active antihypertensive agent 
which displays a wide range of activities in vitro and in Vivo, 
inhibits L-, N- and T-type Ca" channels. Also inhibits aldos 
terone-induced mineralocorticoid receptor activation. Exhib 
its cardioprotective and antiartherosclerotic effects. 
0097. Benidipine, however, has not yet been investigated 
for use in the field of dermatology. 
0.098 Piroxicam is a member of the oxicam group of 
nonsteroidal anti-inflammatory drags (NSAIDs). Each 
maroon and blue capsule contains 10 mg piroxicam, each 
maroon capsule contains 20 mg piroXicam for oral adminis 
tration. The chemical name for piroXicam is 4-hydroxyl-2- 
methyl-N-2-pyridinyl-2H-1,2-benzothiazine-3-carboxamide 
1,1-dioxide. PiroXicam occurs as a white crystalline solid, 
sparingly soluble in water, dilute acid and most organic Sol 
vents, it is slightly soluble in alcohol and in aqueous solu 
tions, it exhibits a weakly acidic 4-hydroxy proton (pKa 5.1) 
and weak basic pyridyl nitrogen (pKa 1.8). The molecular 
weight of piroxicam is 331.35. Its molecular formula is 
CHNOS. 
0099 Piroxicam is a non-steroidal anti-inflammatory drug 
used to relieve the symptoms of rheumatoid and osteoarthri 
tis, primary dysmenorrhoea, postoperative pain; and act as an 
analgesic, especially where there is an inflammatory compo 
nent. It is also used in Veterinary medicine to treat certain 
neoplasias expressing cyclooxygenase (COX) receptors, 
Such as bladder, colon, and prostate cancers. 
0100 Piroxicam, however, has not yet been investigated 
for use in the field of dermatology. 
0101 Topiramate is a sulfamate-substituted monosac 
charide. TOPAMAX(R) (topiramate) Tablets are available as 
25 mg, 50 mg, 100 mg, and 200 mg round tablets for oral 
administration. TOPAMAX(R) (topiramate capsules) Sprinkle 
Capsules are available as 15 mg and 25 mg sprinkle capsules 
for oral administration as whole capsules or opened and 
sprinkled onto soft food. 
0102 Topiramate is a while crystalline powder with a 
bitter taste. Topiramate is most soluble in alkaline solutions 
containing sodium hydroxide or sodium phosphate and hav 
ing a pH of 9 to 10. It is freely soluble in acetone, chloroform, 
dimethylsulfoxide, and ethanol. The solubility in water is 9.8 
mg/mL. Its saturated Solution has a pH of 6.3. Topiramate has 
the molecular formula C2HNOS and a molecular weight 
of 339.36. Topiramate is designated chemically as 2.3:4.5- 
Di-O-isopropylidene-f-D-fructopyranose sulfamate. 
0103 Topiramate is used alone or with other medications 
to treat certain types of seizures in people who have epilepsy. 
Topiramate is also used with other medications to control 
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seizures in people who have Lennox-Gastaut syndrome (a 
disorder that causes seizures and developmental delays). 
Topiramate is used to treat patients who continue to have 
seizures even when they take other anti-seizure medications. 
Topiramate is also used to prevent migraine headaches, but 
not to relieve the pain of migraine headaches when they occur. 
Topiramate is in a class of medications called anticonvul 
sants, it works by decreasing abnormal excitement in the 
brain. 
0104 Topiramate treats epilepsy in children and adults 
and was originally marketed as an anticonvulsant. In children 
it is indicated for the treatment of Lennox-Gastaut syndrome, 
a disorder that causes seizures and developmental delay. It is 
also Food and Drug Administration (FDA) approved for, and 
most frequently prescribed for, the prevention of migraines. 
Psychiatrists have used topiramate to treat bipolar disorder, 
and often use topiramate to augment psychotrophics or coun 
teract weight gain associated with numerous antidepressants. 
0105 Topiramate, has been investigated for use intreating 
alcoholism and obesity, especially to reduce binge eating. 
0106 Topiramate, is also used in clinical trials to treat 
posttraumatic stress disorder. A pilot study suggested that 
topiramate is effective against infantile spasms. Another 
study recommends topiramate as an effective treatment in the 
prevention of periventricular leukomalacia in preterm infants 
after a hypoxic-ischemic injury. Other off-label and investi 
gational uses of topiramate include the treatment of essential 
tremor, bulimia nervosa, obsessive-compulsive disorder, 
alcoholism, smoking cessation, idiopathic intracranial hyper 
tension, neuropathic pain, cluster headache, and cocaine 
dependence. Topiramate is also being studied with a mixture 
of phentermine to form a drug called Qnexa for the treatment 
of obesity. 
0107 Topiramate, however, has not yet been investigated 
for use in the field of dermatology. 
0108 Isradipine is a calcium antagonist. Chemically, 
isradipine is 3.5-Pyridinedicarboxylic acid, 4-(4-benzofura 
zanyl)-1,4-dihydro-2,6-dimethyl-, methyl 1-methylethyl 
ester. Isradipine is a yellow, fine crystalline powder which is 
odorless or has a faint characteristic odor. Isradipine is prac 
tically insoluble in water (<10 mg/L at 37° C.), but is soluble 
in ethanol and freely soluble in acetone, chloroform and 
methylene chloride. 
0109 Isradipine is indicated in the management of hyper 
tension, it may be used alone or concurrently with thiazide 
type diuretics. It is usually prescribed for the treatment of 
high blood pressure in order to reduce the risk of stroke and 
heart attack. More recent research in animal, models suggests 
that isradipine may have potential uses for treating Parkin 
son's disease. 
0110 Isradipine, however, has not yet been investigated 
for use in the field of dermatology. 
0111 Nicorandil is one of the common drugs used in the 
treatment of Angina. The drug can be categorized as a vasodi 
lator drug. 
0112. The action of Nicorandil is understood to be by the 
process of smoothing the smooth muscle of the blood vessels. 
The action is especially especially marked in case of the 
venous system. 
0113 Nicoradil acts by activating potassium channels, 
and by donating nitric oxide to activate the enzyme guanylate 
cyclase. The enzyme Guanylate cyclase causes activation of 
cGMP which in turn, leads to arterial and venous vasodilata 
tion by de-phosphorylation of the myosin light chain. Being 
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selective for vascular potassium channels, Nicorandil has no 
significant action on cardiac contractility and conduction. 
0114. Nicorandil can dilate the coronary vessels of a 
healthy individual, however, its effects on the coronary ves 
sels of someone with ischaemic heart disease will be small as 
they will already be completely dilated. Instead, it dilates the 
venous system, reducing preload and the work of the heart. 
0115 Nicorandil, however, has not yet been investigated 
for use in the field of dermatology. 
0116 Piribedil is the D2 agonist which is mainly used to 
treat Parkinson's disease. It acts by stimulating dopamine 
receptors thereby alleviating various symptoms like tremors. 
It is also used to treat other conditions like circulatory prob 
lems clue to its D2 antagonistic effects. The drug also comes 
under the brand name Trivastal that comes in the form of 
extended-release capsules which should be taken by mouth. 
Piribedil can be used as monotherapy or together with L-dopa 
therapy in early and advanced Parkinson's Disease. A lot of 
elderly patients have benefited because of its relative effects 
in cognition such as treating impaired memory, attention and 
focus. 
0117 Piribedil works by stimulating dopamine receptors 
present in the brain which in effect treats the deficit of the 
postsynaptic D2 and D3 receptors of the mesolimbic and 
mesocorticaipathways. The drug also has vasodilating effects 
thereby improving different cognitive symptoms and rein 
forces noradrenergic transmission resulting to improvement 
in focus, attention and memory. 
0118 Piribedil is also indicated in the treatment of patho 
logical cognitive deficits in the elderly (impaired attention, 
motivation, memory, etc), treatment of dizziness in the eld 
erly, treatment of retinal ischemic manifestations, adjuvant 
treatment in intermittent claudication due to peripheral vas 
cular disease (PVD) of the lower limbs (stage 2), anhedonia 
and treatment-resistant depression in unipolar and bipolar 
depressives (off label). 
0119 Piribedil, however, has not yet been investigated for 
use in the field of dermatology. 
I0120 Oxaprozin is a member of the propionic acid 
group of nonsteroidal anti-inflammatory drugs (NSAIDs). 
The chemical name for oxaprozin potassium is 4.5-diphenyl 
2-oxazolepropionic acid, potassium salt. Its empirical for 
mula is C18H14NO3K and molecular weight is 331, 
Oxaprozin potassium is a white to off white powder with a 
melting point of 215° C. It is slightly soluble in alcohol and 
very soluble in water. The PK in water is 9.7. 
I0121 Oxaprozin is used to relieve the inflammation, 
swelling, stiffness, and joint pain associated, with osteoar 
thritis and rheumatoid arthritis. 
(0.122 Oxaprozin, however, has not yet been investigated 
for use in the field of dermatology. 
(0123 Glycopyrrolate is a quaternary ammonium salt 
with the chemical name: 3 (cyclopentylhydroxypheny 
lacetyl)oxy)-1,1-dimethyl pyrrolidinium bromide. The 
molecular formulas is C19H28BrNO3 and the molecular 
weight is 398.33. 
I0124 Glycopyrrolate Injection is indicated for use as a 
preoperative antimuscarinic to reduce salivary, tracheobron 
chial, and pharyngeal secretions; to reduce the Volume and 
free acidity of gastric secretions; and to block cardiac Vagal 
inhibitory reflexes during induction of anesthesia and intuba 
tion. When indicated, Robinul Injection may be used intra 
operatively to counteract surgically or drug-induced or Vagal 
reflexes associated arrhythmias. Glycopyrrolate protects 
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against the peripheral muscarinic effects (e.g., bradycardia 
and excessive secretions) of cholinergic agents such as neo 
Stigmine and pyridostigmine given to reverse the neuromus 
cular blockade due to non-depolarizing muscle relaxants. 
0.125 Glycopyrrolate is indicated in Peptic Ulcer, for use 
in adults as adjunctive therapy for the treatment of peptic 
nicer when rapid anticholinergic effect is desired or when oral 
medication is not tolerated. 
0126. In anesthesia, glycopyrrolate injection can be used 
as a preoperative medication in order to reduce salivary, tra 
cheobronchial, and pharyngeal Secretions, as well as decreas 
ing the acidity of gastric secretion. It is also used in conjunc 
tion with neostigmine, a neuromuscular blocking reversal 
agent, to prevent neostigmine's muscarinic effects such, as 
bradycardia. It is also used to reduce excessive saliva (sialor 
rhea), ft decreases acid secretion in the stomachand so may be 
used for treating stomach ulcers, in combination with other 
medications. Use in treating asthma and COPD has been 
described. It has been used, topically and orally to treat hyper 
hidrosis. 
0127 Glycopyrrolate, however, has not yet been investi 
gated for use in the field of dermatology. 
0128 Granisetron Granisetron hydrochloride, an antin 
auseant and antiemetic agent. Chemically it is endo-N-(9- 
methyl-9-azabicyclo 3.3.1 non-3-yl)-1-methyl-1H-inda 
Zole-3-carboxamide hydrochloride with a molecular weight 
of 348.9 (312.4 free base). Its empirical formula is 
C18H24N4.HC1. 
0129 Granisetron Indications: Granisetron hydrochloride 

is used for the prevention of nausea and Vomiting associated 
with initial and repeat courses of emetogenic cancer therapy, 
including high-dose cisplatin. Chemotherapy-induced nau 
sea and Vomiting. 5-HT3 receptor antagonists are the primary 
drugs used to treat and prevent chemotherapy-induced nausea 
and Vomiting. Many times they are given intravenously about 
30 minutes before beginning therapy. Post-operative and 
post-radiation nausea and Vomiting. Is a possible therapy for 
nausea and Vomiting due to acute or chronic medical illness or 
acute gastroenteritis. Treatment of Cyclic vomiting syndrome 
although there are no formal trials to confirm efficacy. Nausea 
and Vomiting associated with radiation, including total body 
irradiation and fractionated abdominal radiation. 
0130 Granisetron, however, has not yet been investigated 
for use in the field of dermatology. 
0131 Memantine is an orally active NMDA receptor 
antagonist. The chemical name for memantine hydrochloride 
is 1-amino-3,5-dimethyladamantane hydrochloride. 
0132) Memantine hydrochloride is indicated for the treat 
ment of moderate to severe dementia of the Alzheimer's type. 
Memantine is also being tested for generalized anxiety dis 
order, epilepsy, opioid dependence, systemic lupus erythema 
tosus, depression, obsessive compulsive disorder, Tourette 
Syndrome, problem gambling, attention-deficit hyperactivity 
disorder (ADHD), glaucoma, tinnitus, neuropathic pain 
including Complex Regional Pain Syndrome, pervasive 
developmental disorders. HIV associated dementia, nystag 
mus, multiple Sclerosis and autism. 
0.133 Memantine, however, has not yet been investigated 
for use in the field of dermatology. 
0134 Nimodipine belongs to the class of pharmacologi 
cal, agents known as calcium, channel blockers. Nimodipine 
is isopropyl 2-methoxyethyl 1,4-dihydro-2,6-dimethyl-4-(m- 
nitrophenyl)-3,5-pyridinedicarboxylate. It has a molecular 
weight of 418.5 and a molecular formula of CH2N2O7. 
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0.135 Nimodipine is indicated for the improvement of 
neurological outcome by reducing the incidence and severity 
of ischemic deficits in patients with subarachnoid hemor 
rhage from ruptured intracranial berry aneurysms regardless 
of their post-ictus neurological condition (i.e., Hunt and Hess 
Grades I-V). 
0.136 Nimodipine's main use is in the prevention of cere 
bral vasospasm and resultant ischemia, a complication of 
subarachnoid hemorrhage (a form of cerebral bleed), specifi 
cally from ruptured intracranial berry aneurysms irrespective 
of the patient's post-ictus neurological condition, its admin 
istration begins within 4 days of a Subarachnoid hemorrhage 
and is continued for three weeks. If blood pressure drops by 
over 5%, dosage is adjusted. While nimodipine is not used in 
head injury currently, it has shown promise in clinical studies. 
A 2009 study (Asian Aetal, February 2009 Pharmacol. Res. 
59 (2): 120-4), found that patients with severe head trauma 
who were given nimodipine, via peripheral vein injection, 
along with the standard procedures had significantly higher 
cerebral perfusion pressure and jugular venous oxygen Satu 
ration, while intracranial pressure, jugular lactate and jugular 
glucose were lower. The study concluded that Glasgow out 
come score values were higher, and that the cerebral metabo 
lism was improved. 
0.137 Nimodipine, however, has not yet been investigated 
for use in the field of dermatology. 
0.138 Amlodipine–Amlodipine besylate is chemically 
described as 3-Ethyl-5-methyl(+)-2-(2-aminoethoxy)me 
thyl-4-(2-chlorophenyl)-1,4-dihydro-6-methyl-3,5-py 
ridinedicarboxylate, monobenzenesulphonate. Its empirical 
formula is CoHClN2O.C.H.O.S. 
0.139 Amlodipine Base (as besylate, mesylate or maleate) 

is a long-acting calcium channel blocker (dihydropyridine 
class) used as an anti-hypertensive and in the treatment of 
angina. Like other calcium channel blockers, amlodipine acts 
by relaxing the Smooth muscle in the arterial wall, decreasing 
total peripheral resistance and hence reducing blood pressure. 
0140 Amlodipine is indicated for the treatment of hyper 
tension. It may be used alone or in combination with, other 
antihypertensive agents. It is also indicated for Coronary 
Artery Disease (CAD). Amlodipine is indicated for the symp 
tomatic treatment of chronic stable angina. Amlodipine may 
be used alone or in combination with, other antianginal 
agents. 
0141 Amlodipine is also indicated for the treatment of 
confirmed or Suspected vasospastic angina. Amlodipine may 
be used as monotherapy or in combination with other anti 
anginal agents. 
0142. In patients with recently documented Coronary 
Artery Disease (CAD) by angiography and without heart 
failure or an ejection fraction <40%. Amlodipine is indicated 
to reduce the risk of hospitalization due to angina and to 
reduce the risk of a coronary revascularization procedure. 
0.143 Amlodipine, however, has not yet been investigated 
for use in the field of dermatology. 
0144. In an embodiment, antisense oligonucleotides and 
compositions of the present invention are used to prevent or 
treat diseases or disorders associated with FLG family mem 
bers. Exemplary Filaggrin (FLG) mediated diseases and dis 
orders which can be treated with cell/tissues regenerated from 
stem cells obtained using the antisense compounds comprise: 
a disease or disorder associated with abnormal function and/ 
or expression of FLG, a dermatological disease or disorder, 
sign of cutaneous aging, a skin condition caused due to exter 
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nal aggression, a allergy, psoriasis, asthma, eczema, hay 
fever, ichthyosis Vulgaris, atopic dermatitis (AD), eczema 
herpeticum, rheumatoid arthritis, a cardiovascular disease or 
disorder, cancer, an inflammatory disease, an immune-medi 
ated disease or disorder, a hyper-immunity or hypoinmunity 
disease or disorder, an autoimmune disease or disorder, 
asthma, psoriasis, an allergy (e.g., allergic rhinitis, contact 
type allergy, food allergy etc), celiac disease, a neurological 
disease or disorder, a neurodegenerative disease or disorder 
(e.g. Alzheimer's disease, Parkinson's disease, ALS etc.), 
AIDS wasting, a disease or disorder associated with skin 
barrier function, a chronic inflammatory skin disease, clinical 
dry skin. 
0145. In an embodiment, modulation of FLG by one or 
more antisense oligonucleotides and/or compositions of the 
present invention is administered to a patient in need thereof, 
to prevent or treat any disease or disorder related to FLG 
abnormal expression, function, activity as compared to a nor 
mal control. 

0146 In an embodiment, the composition of the present 
invention comprises one or more oligonucleotides specific for 
one or more Filaggrin (FLG) polynucleotides, said poly 
nucleotides comprising antisense sequences, complementary 
sequences, alleles, homologs, isoforms, variants, derivatives, 
mutants, fragments, or combinations thereof. 
0147 In an embodiment the composition of the present 
invention comprises one or more oligonucleotides specific for 
one or more Filaggrin (FLG) polynucleotides and one or 
more FLG modulating molecule, said polynucleotides com 
prising antisense sequences, complementary sequences, alle 
les, homologs, isoforms, variants, derivatives, mutants, frag 
ments, or combinations thereof. 
0148 One embodiment of the present, invention provides 
a composition, wherein the molecule is selected from the 
group of PioglitaZone, Lomerizine, Bupropion, Phenprobam 
ate, Benidipine, PiroXicam, Topiramate, Isradipine, Nic 
orandil, Piribedil, Oxaprozin, Glycopyrrolate, Granisetron, 
Memantine, Nimodipine and Amlodipine. 
0149 One embodiment of the present invention provides a 
composition for use in treatment of a dermatological disease 
or disorder, the composition comprising one or more FLG 
modulating molecules and a pharmaceutically acceptable 
carrier. 

0150. One embodiment of the present invention provides a 
composition, wherein the compound is selected from the 
group of PioglitaZone, Lomerizine, Bupropion, Phenprobam 
ate, Benidipine, PiroXicam, Topiramate, Isradipine, Nic 
orandil, Piribedil, Oxaprozin, Glycopyrrolate, Granisetron, 
Memantine, Nimodipine and Amlodipine. 
0151. One embodiment of the present invention provides a 
composition, wherein the composition further comprises art 
antisense oligonucleotide that modulates FLG expression or 
activity. 
0152 One embodiment of the present invention provides a 
composition, wherein the composition, further comprises one 
antisense oligonucleotide to a Filaggrin natural antisense 
sequence, wherein the antisense oligonucleotide modulates 
the FLG expression in a subject. 
0153. One embodiment of the present invention provides a 
composition, wherein the oligonucleotide comprises nucle 
otide sequences set form as SEQID NOS: 3 to 13. 
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0154) One embodiment of the present invention provides a 
composition, wherein the oligonucleotide set forth as SEQID 
NOS: 3 to 13 comprise one or more modifications or substi 
tutions. 
0155 One embodiment of the present invention provides a 
method of treating art FLG associated disease or disorder in a 
Subject, the method comprises administering to the Subject a 
composition comprising one or more FLG modulating mol 
ecules and a pharmaceutically acceptable carrier. 
0156. One embodiment of the present invention provides a 
method, wherein the compound is selected from the group of 
Pioglitazone, Lomerizine, Bupropion, Phenprobamate, Beni 
dipine, Piroxicam, Topiramate, Isradipine, Nicorandil, Pir 
ibedil, Oxaprozin, Glycopyrrolate, Granisetron, Memantine, 
Nimodipine and Amlodipine. 
0157. One embodiment of the present invention provides a 
method, wherein the composition further comprises an anti 
sense oligonucleotide that modulates FLG expression or 
activity. 
0158. One embodiment of the present invention provides a 
method, wherein the composition further comprises one anti 
sense oligonucleotide to a Filaggrin natural antisense 
sequence, wherein the antisense oligonucleotide modulates 
the FLG expression in a subject. 
0159. One embodiment of the present invention provides a 
method, wherein a disease associated with, the at least one 
Filaggrin polynucleotide is selected from: a dermatological 
disease or disorder, sign of cutaneous aging, a skin condition 
caused due to external aggression, a allergy, psoriasis, 
asthma, eczema, hay fever, ichthyosis Vulgaris, atopic derma 
titis (AD), eczema herpeticum, rheumatoid arthritis, a cardio 
vascular disease or disorder, cancer, an inflammatory disease, 
an immune-mediated disease or disorder, a hyper-immunity 
or hypoinmunity disease or disorder, an autoimmune disease 
or disorder, asthma, psoriasis, an allergy (e.g., allergic rhini 
tis, contact type allergy, food allergy etc.), celiac disease, a 
neurological disease or disorder, a neurodegenerative disease 
or disorder (e.g. Alzheimer's disease, Parkinson's disease, 
ALS etc.), AIDS wasting, a disease or disorder associated 
with skin barrier function, a chronic inflammatory skin dis 
ease, clinical dry skin. 
0160 One embodiment of the present invention provides a 
method of preventing or treating a skin condition associated 
with at least one Filaggrin (FLG) polynucleotide and/or at 
least one encoded product thereof, comprising: administering 
to a patient having a skin condition or at risk of developing a 
skin condition a therapeutically effective dose of a Filaggrin 
up-regulating compound, at least one antisense oligonucle 
otide that binds to a natural antisense sequence of said at least 
one Filaggrin (FLG) polynucleotide and modulates expres 
sion of said at least one Filaggrin (FLG) polynucleotide and a 
pharmaceutically acceptable carrier, thereby preventing or 
treating the disease skin condition associated with the at least 
one Filaggrin (FLG) polynucleotide and/or at least one 
encoded product thereof. 
0.161. One embodiment of the present invention provides a 
method, wherein the compound is selected from the group of 
Pioglitazone, Lomerizine, Bupropion, Phenprobamate, Beni 
dipine, Piroxicam, Topiramate, Isradipine, Nicorandil, Pir 
ibedil, Oxaprozin, Glycopyrrolate, Granisetron, Memantine, 
Nimodipine and Amlodipine. 
0162 One embodiment of the present invention provides a 
method, wherein the skin condition is caused by caused by 
inflammation, light damage or aging. 
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0163. One embodiment of the present invention provides a 
method, wherein the skin condition is the development of 
wrinkles, contact dermatitis, atopic dermatitis, actinic kera 
tosis, keratinization disorders, an epidermolysis bullosa dis 
ease, exfoliative dermatitis, seborrheic dermatitis, an 
erythema, discoid lupus erythematosus, dermatomyositis, 
skin cancer, or an effect of natural aging. 
0164. One embodiment of the present invention provides a 
use of the composition of claim 30, in the manufacture of a 
medicament for the treatment of a dermatological disease or 
disorder. 

0.165. One embodiment of the present invention provides a 
use, wherein the composition further comprises an antisense 
oligonucleotide that modulates FLG expression or activity. 
0166 One embodiment of the present invention provides a 
use, wherein the composition further comprises one antisense 
oligonucleotide to a Filaggrin natural antisense sequence, 
wherein the antisense oligonucleotide modulates the FLG 
expression in a subject. 
0167 One embodiment of the present invention provides a 
use, wherein the compound is selected from the group of 
Pioglitazone, Lomerizine, Bupropion, Phenprobamate, Beni 
dipine, Piroxicam, Topiramate, Isradipine, Nicorandil, Pir 
ibedil, Oxaprozin, Glycopyrrolate, Granisetron, Memantine, 
Nimodipine and Amlodipine. 
0168 One embodiment of the present invention provides a 
use wherein the dermatological disease or disorder is: devel 
opment of wrinkles, contact dermatitis, atopic dermatitis, 
actinic keratosis, keratinization disorders, an epidermolysis 
bullosa disease, exfoliative dermatitis, seborrheic dermatitis, 
an erythema, discoid lupus erythematosus, dermatomyositis, 
skin cancer, or an effect of natural aging. 
0169. In embodiments of the present invention, therapeu 

tic and/or cosmetic regimes and related tailored treatments 
are provided to subjects requiring skin treatments or at risk of 
developing conditions for which they would require skin 
treatments. Diagnosis can be made, e.g., based on the Sub 
ject's FLG status. A patient's FLG expression levels in a given 
tissue such, as skin can be determined by methods known to 
those of skill in the art and described elsewhere herein, e.g., 
by analyzing tissue using PCR or antibody-based detection 
methods. 

0170 A preferred embodiment of the present invention 
provides a composition for skin treatment and/or a cosmetic 
application comprising the compounds of the present inven 
tion, e.g., to modulate expression of FLG in the skin. In 
embodiments, topical treatment by the compounds of the 
present invention, to increase cell lifespan of prevent apopto 
sis. For example, skin can be protected from aging, e.g., 
developing wrinkles, by treating skin, e.g., epithelial cells, as 
described herein. In an exemplary embodiment, skin is con 
tacted with a pharmaceutical or cosmetic composition of the 
present invention. Exemplary skin afflictions or skin condi 
tions include disorders or diseases associated with or caused 
by inflammation, Sun damage or natural aging. For example, 
the compositions find utility in the prevention or treatment of 
contact dermatitis (including irritant contact dermatitis and 
allergic contact dermatitis), atopic dermatitis (also known as 
allergic eczema), actinic keratosis, keratinization disorders 
(including eczema), epidermolysis bullosa diseases (includ 
ing penfigus), exfoliative dermatitis, Seborrheic dermatitis, 
erythemas (including erythema multiforme and erythema 
nodosum), damage caused by the Sun or other light sources, 
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discoid lupus erythematosus, dermatomyositis, skin cancer 
and the effects of natural aging. 
0171 In an embodiment of the present invention the com 
position is incorporated into a topical formulation containing 
a topical carrier that is generally Suited to topical drug admin 
istration and comprising any Such material known in the art. 
The topical carrier may be selected so as to provide the 
composition in the desired form, e.g., as an ointment, lotion, 
cream, microemulsion, gel, oil, Solution, or the like, and may 
be comprised of a material of either naturally occurring or 
synthetic origin. It is preferable that the selected carrier not 
adversely affect the active agent or other components of the 
topical formulation. Examples of suitable topical carriers for 
use herein include water, alcohols and other nontoxic organic 
Solvents, glycerin, mineral oil silicone, petroleum jelly, lano 
lin, fatty acids, vegetable oils, parabens, waxes, and the like. 
Formulations may be colorless, odorless ointments, lotions, 
creams, microemulsions and gels. 
0172. The composition of the invention may be incorpo 
rated into ointments, which generally are semisolid prepara 
tions which are typically based on petrolatum or other petro 
leum derivatives. The specific ointment base to be used, as 
will be appreciated by those skilled in the art, is one that will 
provide for optimum drug delivery, and, preferably, will pro 
vide for other desired characteristics as well, e.g., emolliency 
or the like. As with other carriers or vehicles, anointment base 
should be inert, stable, nonirritating and nonsensitizing. As 
explained in Remington's Pharmaceutical Sciences (Mack 
Pub.Co.), ointment bases may be grouped into four classes: 
oleaginous bases; emulsifiable bases; emulsion bases; and 
water-soluble bases. Oleaginous ointment bases include, for 
example, vegetable oils, fats obtained from animals, and 
semisolid hydrocarbons obtained from petroleum. Emulsifi 
able ointment bases, also known as absorbentointment bases, 
contain little or no water and include, for example, hydrox 
yStearin Sulfate, anhydrous lanolin and hydrophilic petrola 
tum. Emulsion ointment bases are either water-in-oil (W/O) 
emulsions or oil-in-water (O/W) emulsions, and include, for 
example, cetyl alcohol, glyceryl monostearate, lanolin and 
Stearic acid. Exemplary water-soluble ointment bases are pre 
pared from polyethylene glycols (PEGs) of varying molecu 
lar weight (see, e.g. Remington's, Supra). 
0173 The composition of the invention may be incorpo 
rated into lotions, which generally are preparations to be 
applied to the skin, Surface without friction, and are typically 
liquid or semiliquid preparations in which solid particles, 
including the active agent, are present in a water or alcohol 
base. Lotions are usually suspensions of Solids, and may 
comprise a liquid oily emulsion of the oil-in-water type. 
Lotions are preferred formulations for treating large body 
areas, because of the ease of applying a more fluid composi 
tion. It is generally necessary that the insoluble matter in a 
lotion be finely divided. Lotions will typically contain sus 
pending agents to produce better dispersions as well as com 
pounds useful for localizing and holding the active agent in 
contact with the skin, e.g., methylcellulose, sodium car 
boxymethylcellulose, or the like. An exemplary lotion formu 
lation for use in conjunction with the present method contains 
propylene glycol mixed with a hydrophilic petrolatum Such as 
that which may be obtained under the trademark Aquaphor. 
sup.TM from Beiersdorf, Inc. (Norwalk, Conn.). 
0.174. The composition of the invention may be incorpo 
rated into creams, which generally are viscous liquid or semi 
solid emulsions, either oil-in-water or water-in-oil. Cream 
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bases are water-washable, and contain an oil phase, an emul 
sifier and an aqueous phase. The oil phase is generally com 
prised of petrolatum and a fatty alcohol Such as cetyl or 
Stearyl alcohol; the aqueous phase usually, although not nec 
essarily, exceeds the oil phase in Volume, and generally con 
tains a humectant. The emulsifier in a cream formulation, as 
explained in Remington's, Supra, is generally a nonionic, 
anionic, cationic or amphoteric Surfactant. 
0.175. The composition of the invention may be incorpo 
rated into microemulsions, which generally are thermody 
namically stable, isotropically clear dispersions of two 
immiscible liquids, such as oil and water, Stabilized by an 
interracial film of surfactant molecules (Encyclopedia of 
Pharmaceutical Technology (New York; Marcel Dekker, 
1992), volume 9). For the preparation of microemulsions, 
Surfactant (emulsifier), co-surfactant (co-emulsifier), an oil 
phase and a water phase are necessary. Suitable Surfactants 
include any Surfactants that are useful in the preparation of 
emulsions, e.g., emulsifiers that are typically used in the 
preparation of creams. The co-surfactant (or “co-emulsifer') 
is generally selected from the group of polyglycerol deriva 
tives, glycerol derivatives and fatty alcohols. Preferred emul 
sifier/co-emulsifier combinations are generally although not 
necessarily selected from the group consisting of glyceryl 
monostearate and polyoxyethylene Stearate; polyethylene 
glycol and ethylene glycol palmitostearate; and caprilic and 
capric triglycerides and oleoyl macrogolglycerides. The 
water phase includes not only water but also, typically, buff 
ers, glucose, propylene glycol, polyethylene glycols, prefer 
ably lower molecular weight polyethylene glycols (e.g., PEG 
300 and PEG 400), and/or glycerol, and the like, while the oil 
phase will generally comprise, for example, fatty acid esters, 
modified vegetable oils, silicone oils, mixtures of mono-di 
and triglycerides, mono- and di-esters of PEG (e.g., oleoyl 
macrogol glycerides), etc. 
0176 The composition of the invention may be incorpo 
rated into gel formulations, which generally are semisolid 
systems consisting of either Suspensions made rip of Small 
inorganic particles (two-phase systems) or large organic mol 
ecules distributed substantially uniformly throughout a car 
rier liquid (single phase gels). Single phase gels can be made, 
for example, by combining the active agent, a carrier liquid 
and a suitable gelling agent Such as tragacanth (at 2 to 5%), 
sodium alginate (at 2-10%), gelatin (at 2-1.5%), methylcel 
lulose (at 3-5%), sodium carboxymethylcellulose (at 2-5%), 
carbomer (at 0.3-5%) or polyvinyl alcohol (at 10-20%) 
together and mixing until a characteristic semisolid product is 
produced. Other Suitable gelling agents include methylhy 
droxycellulose, polyoxyethylene-polyoxypropylene, 
hydroxyethylcellulose and gelatin. Although gels commonly 
employ aqueous carrier liquid, alcohols and oils can be used 
as the carrier liquid as well. 
0177 Various additives, known to those skilled in the art, 
may be included in formulations, e.g., topical formulations. 
Examples of additives include, but are not limited to, solubi 
lizers, skin permeation enhancers, opacifiers, preservatives 
(e.g., anti-oxidants), gelling agents, buffering agents, Surfac 
tants (particularly nonionic and amphoteric Surfactants), 
emulsifiers, emollients, thickening agents, stabilizers, 
humectants, colorants, fragrance, and the like. Inclusion of 
solubilizers and/or skin permeation enhancers is particularly 
preferred, along with emulsifiers, emollients and preserva 
tives. An optimum topical formulation comprises approxi 
mately; 2 wt % to 60 wt.%, preferably 2 wt.% to 50 wt.%, 
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solubilizer and/or skin permeation enhancer; 2 wt.% to 50 wt. 
%, preferably 2 wt % to 20 wt.%, emulsifiers: 2 wt.% to 20 
wt.% emollient; and 0.01 to 0.2 wt.% preservative, with the 
active agent and carrier (e.g., water) making of the remainder 
of the formulation. 

0.178 A skin permeation enhancer serves to facilitate pas 
sage of therapeutic levels of active agent to pass through a 
reasonably sized area of unbroken skin. Suitable enhancers 
are well known in the art and include, for example: lower 
alkanols such as methanol ethanol and 2-propanol; alkyl 
methyl sulfoxides such as dimethylsulfoxide (DMSO), 
decylmethylsulfoxide (C. sub.10 MSO) and tetradecylmethyl 
sulfboxide:pyrrolidones such as 2-pyrrolidone, N-methyl-2- 
pyrrolidone and N-(-hydroxyethyl)pyrrolidone; urea; N.N- 
diethyl-m-toluamide: C. sub.2-C. Sub.6 alkanediols; miscella 
neous solvents such as dimethyl formamide (DMF), N.N- 
dimethylacetamide (DMA) and tetrahydrofurfuryl alcohol: 
and the 1-substituted, azacycloheptan-2-ones, particularly 
1-n-dodecylcyclazacycloheptan-2-one (laurocapram; avail 
able under the trademark AZone. Sup.TM from Whitby 
Research Incorporated, Richmond, Va.). 
0179 Examples of solubilizers include, but are not limited 
to, the following: hydrophilic ethers such as diethylene glycol 
monoethyl ether (ethoxydiglycol, available commercially as 
Transcutol.sup.TM) and diethylene glycol monoethyl ether 
oleate (available commercially as Soficutol.sup.TM); polyeth 
ylene castor oil derivatives such as polyoxy 35 castor oil, 
polyoxy 40 hydrogenated castor oil, etc., polyethylene glycol, 
particularly lower molecular weight polyethylene glycols 
such as PEG 300 and PEG 400, and polyethylene glycol 
derivatives such as PEG-8 caprylic/capric glycerides (avail 
able commercially as Labrasol.sup.TM); alkyl methyl sulfox 
ides such as DMSO; pyrrolidones such as 2-pyrrolidone and 
N-methyl-2-pyrrolidone; and DMA. Many solubilizers can 
also act as absorption enhancers. A single solubilizer may be 
incorporated into the formulation, or a mixture of solubilizers 
may be incorporated therein. 
0180 Suitable emulsifiers and co-emulsifiers include, 
without limitation, those emulsifiers and co-emulsifiers 
described with respect to microemulsion formulations. Emol 
lients include, for example, propylene glycol, glycerol, iso 
propyl myristate, polypropylene glycol-2 (PPG-2) myristyl 
ether propionate, and the like. 
0181 Other active agents may also be included in formu 
lations, e.g., other anti-inflammatory agents, analgesics, anti 
microbial agents, antifungal agents, antibiotics, vitamins, 
antioxidants, and Sunblock agents commonly found in Sun 
screen formulations including, but not limited to, anthra 
nilates, benzophenones (particularly benzophenone-3), cam 
phor derivatives, cinnamates (e.g., octyl methoxycinnamate), 
dibenzoyl methanes (e.g., butyl methoxydibenzoyl methane), 
p-aminobenzoic acid (PABA) and derivatives thereof, and 
salicylates (e.g., octyl salicylate). 
0182. The compositions, according to the present inven 
tion, can be applied most notably as a cosmetic or pharma 
ceutical composition for use on the skin, mucous membranes, 
and/or semi-mucous membranes. The compositions can be 
applied as skin protection and/or as skin care products, or as 
an anti-wrinkle and/or an anti-aging composition. We can 
also envision other applications in the domain of combined, 
compositions for example, with other active agents. We can 
also use the compounds according to the invention in the 
cosmetic compositions for body and hair health. 
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0183 Moreover, the compounds according to the inven 
tion, such as previously defined, stimulate the metabolic func 
tioning of skin cells. They allow protein synthesis to increase, 
which is essential, for its functioning, notably by increasing 
the synthesis of constitutive proteins of the extracellular 
matrix. The compounds, according to the invention, or the 
composition containing them, thus have a positive action on 
tissue regeneration. The compounds according to the inven 
tion are particularly efficient, in order to treat wound-healing 
disorders. 
0184 The compositions, intended to activate the endog 
enous synthesis of FLG proteins, previously defined, are used 
in or for the manufacture of pharmaceutical and/or cosmetic 
compositions, for topical use. They will be used, in a more 
general way, in order to treat, dermatological disorders. 
0185. Moreover, according to another aspect, compounds 
previously defined according to the invention, intended to 
activate the endogenous synthesis of FLG proteins in skin 
cells, are used for the manufacture of a medicament for the 
treatment of dermal conditions. The present invention also 
relates to the use of the compounds previously defined as 
medicaments. 
0186 Moreover, according to another aspect, the present 
invention relates to a cosmetic process of treatment for skin 
care and/or hair and nail care consisting of applying, to the 
Surface of the skin, an effective amount of the active agent, 
such as previously defined, in order to obtain the desired 
action. The processes can notably be used in order to treat in 
a curative and/or preventive manner the signs of cutaneous 
aging, but also to protect the skin and/or hair and/or nails from 
external aggressions such as negative effects of radiation, and 
in particular UV radiation, or in order to combat the signs of 
cutaneous inflammation and irritation. 

0187. The process of cosmetic treatment related to the 
invention can be implemented notably by applying the cos 
metic compositions defined above according to methods usu 
ally used for compositions, such as the application of creams, 
gels, serums, lotions, milks, shampoos, and Sun protection 
creams, on skin or hair, and as a toothpaste applied to the 
gums. Particular modes of embodiment of this cosmetic treat 
ment process also result from the preceding description. 
0188 The compounds of the present invention are useful 
in both therapeutic and non-therapeutic applications. In one 
embodiment compounds of the invention are used for thera 
peutic applications. In another embodiment compounds of 
the invention are used for non-therapeutic applications. Such 
as cosmetic applications. Therapeutic applications of meth 
ods of the invention include means of diagnosing the cause of 
a medical skin condition. Accordingly the method of treat 
ment for the medical skin condition can be tailored to comple 
ment the individual's phenotype. Therapeutic applications of 
methods of the invention also include means of determining 
whether an individual’s skin is likely to react adversely to a 
pharmaceutical preparation, Such as a topically administered 
pharmaceutical preparation. In that case the individual can be 
matched to aparticular pharmaceutical preparation in order to 
provide maximum therapeutic benefit whilst minimizing or 
avoiding any undesirable effects on the condition of the indi 
vidual's skin. 
0189 Non-therapeutic applications of methods of the 
invention include means of grouping individuals for the pur 
poses of trials for agents, for example, cosmetics or any other 
form of preparation introduced to the body. This can be useful 
for interpreting the results obtained from such trials, for 
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example where the reaction of the skin of different individuals 
during the trial is not uniform. 
0190. The heterogeneity of responses might be interpreted 
more clearly by grouping or stratifying individuals according 
to their predisposition to skin conditions. The skilled person, 
will appreciate that using this method it may be possible to 
develop agents that axe Suitable for use with some individuals 
but not suitable with others. Accordingly a panel of agents can 
be built up, which panel includes different agents having 
suitability for use with, different individuals. Following the 
trials, individuals wishing to use Such an agent can use a 
method of the invention to determine which agents are most 
suitable for use based on their own predisposition to skin 
conditions. Thus the method of the invention allows an indi 
vidual to be matched with a personal care product Such as 
those listed above. 
0191 Methods of identifying the profilaggrin genotype of 
an individual are performed, on biological material of the 
individual. Preferably the biological material is removed; 
from the individual prior to performing the method of iden 
tification. In other words, typically the biological material is 
ex vivo. The ex vivo material may be further cultured in vitro 
prior to performing the method. 
0.192 An ex vivo sample may comprise tissue or cells 
taken from any part of the body. A preferred ex vivo sample 
comprises material taken from the circulatory system, or 
material taken from a bodily cavity, Such as the oral cavity. A 
particularly preferred ex Vito sample is a saliva sample. 
(0193 The alleles present in an individual can be deter 
mined from a saliva sample using methods known in the art, 
such as that described in Schie and Wilson (1997, Journal of 
Immunological Methods, 208, 91-101). Accordingly the ex 
vivo sample may be provided by an individual without need 
for specialized collection means. For example, a saliva 
sample or buccal Swab can be simply provided, by the indi 
vidual prior to testing. 
0194 The profilaggrin gene and protein are well known in 
the art and are described in Ganetal (1990, Biochemistry, 29. 
9432-9440). Numerous profilaggrin sequences have been 
deposited in publicly accessible databases. A profilaggrin 
gene comprises multiple filaggrin repeals, usually 10, 11 or 
12 repeats. The filaggrin repeats are typically of the same 
length (972 bp, 324 amino acids in humans) as each other, 
although this is less typical of filaggrin repeats at the 5'- and 
3'-ends of the mRNA. The filaggrin repeats may display con 
siderable sequence variation, typically of from 0-50%, more 
typically of from 2-30%, yet more typically of from 10-15%, 
between repeats on the same allele and between different 
alleles. Usually variations are attributable to a single-base 
change but may also involve a change in charge (Gan et al 
(1990) Biochemistry, 29, 9432-9440), A consensus amino 
acid sequence map of a human filaggrin repeat is known (Gan 
et al (1990) Biochemistry, 29, 9432-9440) and preferably a 
filaggrin repeat will have at least 50%, more preferably at 
least 75%, more preferably 90%, yet more preferably at least 
95% sequence identity to that consensus sequence or a variant 
of the consensus sequence shown in Gan et al (1990, Bio 
chemistry, 29, 9432-9440). Normally the amino acid 
sequences encoding the amino and carboxy termini are more 
conserved, as are the 5' and 3' DNA sequences flanking the 
coding portions of the gene (Presland et al (1992) J Biol 
Chew, 267(33), 23772-23781). 
0.195. In an embodiment, the oligonucleotides are specific 
for polynucleotides of FLG, which includes, without limita 
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tion noncoding regions. The FLG targets comprise variants of 
FLG; mutants of FLG, including SNPs; noncoding sequences 
of FLG: alleles, fragments and the like. Preferably the oligo 
nucleotide is an antisense RNA molecule. 

0196. In accordance with embodiments of the invention, 
the target nucleic acid molecule is not limited to FLG poly 
nucleotides alone but extends to any of the isoforms, recep 
tors, homologs, non-coding regions and the like of FLG. 
0197) In an embodiment, an oligonucleotide targets a 
natural antisense sequence (natural antisense to the coding 
and non-coding regions) of FLG targets, including, without 
limitation, variants, alleles, homologs, mutants, derivatives, 
fragments and complementary sequences thereto. Preferably 
the oligonucleotide is an antisense RNA or DNA molecule. 
0198 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. 
0199. In some embodiments, homology, sequence identity 
or complementarity, between the antisense compound and 
target is from about 50% to about 60%. In some embodi 
ments, homology, sequence identity or complementarity, is 
from about 60% to about 70%. In some embodiments, homol 
ogy, 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 iden 
tity or complementarity, is about 90%, about 92%, about 
94%, about 95%, about 96%, about 97%, about 98%, about 
99% or about 100%. 

0200. 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 anti 
sense compound to non-target nucleic acid sequences under 
conditions in which specific binding is desired. Such condi 
tions 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. 
0201 An antisense compound, whether DNA, RNA, chi 
meric, substituted etc., is specifically hybridizable when bind 
ing 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 
complementarity to avoid non-specific binding of the anti 
sense 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 treat 
ment, and in the ease of in vitro assays, under conditions in 
which the assays are performed. 
0202 In an embodiment, targeting of FLG including with 
out limitation, antisense sequences which are identified and 
expanded, using for example, PCR, hybridization etc., one or 
more of the sequences set forth as SEQID NOS: 2, and the 
like, modulate the expression or function of FLG. In one 
embodiment, expression or function is up-regulated as com 
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pared to a control. In an embodiment, expression or function 
is down-regulated as compared to a control. 
0203. In an embodiment, oligonucleotides comprise 
nucleic acid sequences set form as SEQ ID NOS: 3 to 13 
including antisense sequences which, are identified and 
expanded, using for example, PCR, hybridization etc. These 
oligonucleotides can comprise one or more modified nucle 
otides, 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 for modified phosphate 
group) which may be attached to the Sugar or Sugar analog 
moiety in the modified oligonucleotides of the present inven 
tion 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 nucle 
otides and oligonucleotides, per se, is also known and need 
not be described here. 
0204 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 therapeu 
tic moieties in the treatment of disease states in animals and 
man. Antisense oligonucleotides have been safely and effec 
tively administered to humans and numerous clinical trials 
are presently underway, ft is thus established that, oligonucle 
otides can be useful therapeutic modalities that can be con 
figured to be useful in treatment regimes for treatment of 
cells, tissues and animals, especially humans. 
0205. 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. 
0206. The antisense compounds, include, antisense oligo 
meric 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 com 
pounds may be introduced in the form of single-stranded, 
double-stranded, partially single-stranded, or circular oligo 
meric compounds. 
0207 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 Filag 
grin (FLG). 
0208. The targeting process usually also includes determi 
nation of at least one target region, segment, or site within the 
target nucleic acid for the antisense interaction to occur Such 
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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 char 
acteristic. 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 withina target nucleic acid. 
0209. In an embodiment, the antisense oligonucleotides 
bind to the natural antisense sequences of Filaggrin (FLG) 
and modulate the expression and/or function of FLG (SEQID 
NO: 1). Examples of antisense sequences include SEQ ID 
NOS: 2 to 13. 
0210. In an embodiment, the antisense oligonucleotides 
bind to one or more segments of Filaggrin (FLG) polynucle 
otides and modulate the expression and/or function of FLG. 
The segments comprise at least five consecutive nucleotides 
of the FLG sense or antisense polynucleotides. 
0211. In an embodiment, the antisense oligonucleotides 
are specific tor natural antisense sequences of FLG wherein 
binding of the oligonucleotides to the natural antisense 
sequences of FLG modulate expression and/or function of 
FLG. 

0212. In an embodiment, oligonucleotide compounds 
comprise sequences set forth as SEQID NOS: 3 to 13, anti 
sense 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 modi 
fied bands or internucleotide Linkages comprise phospho 
rothioate, phosphorodithioate or the like. In an embodiment, 
the nucleotides comprise a phosphorus derivative. The phos 
phorus derivative, (or modified phosphate group) which may 
be attached to the Sugar or Sugar analog moiety in the modi 
fied oligonucleotides of the present invention may be a mono 
phosphate, diphosphate, triphosphate, alkylphosphate, alka 
nephosphate, phosphorothioate and the like. The preparation 
of the above-noted phosphate analogs, and their incorpora 
tion into nucleotides, modified nucleotides and oligonucle 
otides, per se, is also known and need not be described here. 
0213 Since, as is known in the art, the translation initia 
tion codon is typically 5'-AUG (in transcribed mRNA mol 
ecules; 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 minor 
ity 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 formylmethionine (in prokaryotes). Eukary 
otic 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 
Filaggrin (FLG), regardless of the sequencers) of Such 
codons. A translation termination codon (or "stop codon”) of 
a gene may have one of three sequences, i.e., 5'-UAA, 5'-UAG 
and 5'-UGA (the corresponding DNA sequences are 5'-TAA, 
5'-TAG and 5'-TGA, respectively). 
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0214. The terms “start codon region' and “translation ini 
tiation 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 or gene that encompasses from about 25 to 
about 50 contiguous nucleotides in either direction (i.e., 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. 
0215. 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 initia 
tion or termination codon of the open reading frame (ORF) of 
a gene. 
0216. 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 corre 
sponding 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 con 
sidered 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. 
0217. Although some eukaryotic 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.e., intron-exon junctions or exon-intron junc 
tions, is particularly useful in situations where aberrant splic 
ing is implicated in disease, or where an overproduction of a 
particular splice product is implicated in disease. Anaberrant 
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 differ 
ent gene Sources are known as “fusion transcripts. Introns 
can be effectively targeted using antisense compounds tar 
geted to, for example, DNA or pre-mRNA. 
0218. In an embodiment, the antisense oligonucleotides 
bind to coding and/or non-coding regions of a target poly 
nucleotide and modulate the expression and/or function of the 
target molecule. 
0219. In an embodiment, the antisense oligonucleotides 
bind to natural antisense polynucleotides and modulate the 
expression and/or function of the target molecule. 
0220. In an embodiment, the antisense oligonucleotides 
bind to sense polynucleotides and modulate the expression 
and/or function of the target molecule. 
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0221 Alternative RNA transcripts can be produced from 
the same genomic region of DNA. These alternative tran 
Scripts 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. 
0222. Upon excision of one or more exon or intron 
regions, or portions thereof during splicing, pre-mRNA vari 
ants 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. 

0223 Variants can be produced through the use of alter 
native 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 Vari 
ants of that pre-mRNA or mRNA. Those transcripts that use 
an alternative stop codon are known as 'alternative stop vari 
ants 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 transcrip 
tion 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. 
0224. 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. 
0225. 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. Addi 
tional target segments are readily identifiable by one having 
ordinary skill in the art in view of this disclosure. 
0226 Target segments 5-100 nucleotides in length com 
prising 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. 
0227 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 
upstream of the 5'-terminus of the target segment and con 
tinuing until the DNA or RNA contains about 5 to about 100 
nucleotides). Similarly preferred target segments are repre 
sented 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 nucle 
otides 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 con 
tains 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 pre 
ferred target segments. 
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0228. Once one or more target regions, segments or sites 
have been identified, antisense compounds are chosen which 
are sufficiently complementary to the target, i.e., hybridize 
sufficiently well and with sufficient specificity, to give the 
desired effect. 

0229. In embodiments of the invention the oligonucle 
otides bind to an antisense Strand of a particular target. The 
oligonucleotides are at least 5 nucleotides in length and can be 
synthesized so each 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. 
0230. 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 tran 
scribed from the gene) whose expression is associated with a 
particular disorder or disease state, or a non coding poly 
nucleotide such as for example, non coding RNA (ncRNA). 
0231 RNAs can be classified into (1) messenger RNAs 
(mRNAS), which are translated into proteins, and (2) non 
protein-coding RNAs (ncRNAs) incRNAs comprise microR 
NAS, 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, nckNAs are often rare and at least half 
of the nckNAs 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 incR 
NAS 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 encoded 
at a chromosomal location distinct from the RNAs they act 
upon and generally do not exhibit perfect base-pairing poten 
tial with their targets. 
0232. Without wishing to be bound by theory, perturbation 
of an antisense polynucleotide by the antisense oligonucle 
otides described herein can alter the expression of the corre 
sponding sense messenger RNAS. However, this regulation 
can either be discordant (antisense knockdown results in mes 
senger RNA elevation) or concordant (antisense knockdown 
results in concomitant messenger RNA reduction). In these 
cases, antisense oligonucleotides can be targeted to overlap 
ping 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 corre 
sponding sense transcripts—either in a concordant or discon 
cordant manner. The strategies that are employed in identify 
ing 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. 
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0233 Strategy 1: In the case of discordant regulation, 
knocking down the antisense transcript elevates the expres 
sion 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. 
0234 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 oligonucle 
otide targeted to the sense transcript and another antisense 
oligonucleotide to the corresponding antisense transcript; or a 
single energetically symmetric antisense oligonucleotide that 
simultaneously targets overlapping sense and antisense tran 
Scripts. 
0235 According to the present invention, antisense com 
pounds include antisense oligonucleotides, ribozymes, exter 
nal guide sequence (EGS) oligonucleotides, siRNA com 
pounds, single- or double-stranded RNA interference (RNAi) 
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 for hybridization 
and formation of a fully or partially double-stranded com 
pound. 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 over 
hang 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 modi 
fications 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 cm be linked via a non-nucleic acid moiety or linker 
group. When formed from, only one strand, dsRNA can take 
the form of a self-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 complemen 
tary RNA strands that base pair in Watson-Crick fashion. 
0236. 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 oligonucle 
otides) may be described as “DNA-like' (i.e., generally hav 
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ing 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 Urather than 
Tbases). 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 “DMA-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. 
0237. 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. 
0238 dsRNA can also activate gene expression, a mecha 
nism that has been termed small RNA-induced gene activa 
tion or RNAa, dsRNAS targeting gene promoters induce 
potent transcriptional activation of associated genes. RNAa 
was demonstrated in human cells using synthetic dsRNAS, 
termed “small activating RNAs (saRNAs). It is currently not 
known whether RNAa is conserved in other organisms. 
0239 Small double-stranded RNA (dsRNA), such as 
small interfering RNA (siRNA) and microRNA (miRNA), 
have been found to be the trigger of an evolutionary con 
served mechanism known as RNA interference (RNAi). 
RNAi invariably leads to gene silencing via remodeling chro 
matin to thereby Suppress transcription, degrading comple 
mentary mRNA, or blocking protein translation. However, in 
instances described in detail in the examples section which 
follows, oligonucleotides are shown to increase the expres 
sion and/or function of the Filaggrin (FLG) 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). 
0240. In a further embodiment, the “preferred target seg 
ments' identified herein may be employed in a screen, for 
additional compounds that modulate the expression of Filag 
grin (FLG) polynucleotides. “Modulators' are those com 
pounds that decrease or increase the expression of a nucleic 
acid molecule encoding FLG 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 mol 
ecule encoding sense or natural antisense polynucleotides of 
FLG 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 
FLG polynucleotides, e.g. SEQ ID NOS: 3 to 13, 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 FLG 
polynucleotides, the modulator may then be employed in 
further investigative studies of the function of FLG poly 
nucleotides, or for use as a research, diagnostic, ortherapeutic 
agent in accordance with the present invention. 
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0241 Targeting the natural antisense sequence preferably 
modulates the function of the target gene. For example, the 
FLG gene (e.g. accession number NM 002016). In an 
embodiment, the target is an antisense polynucleotide of the 
FLG gene. In an embodiment, an antisense oligonucleotide 
targets sense and/or natural antisense sequences of FLG poly 
nucleotides (e.g. accession number NM 002016), variants, 
alleles, isoforms, homologs, mutants, derivatives, fragments 
and complementary sequences thereto. Preferably the oligo 
nucleotide is an antisense molecule and the targets include 
coding and noncoding regions of antisense and/or sense FLG 
polynucleotides. 
0242. The preferred target segments of the present inven 
tion may be also be combined with their respective comple 
mentary antisense compounds of the present invention to 
form stabilized double-stranded (duplexed) oligonucleotides. 
0243 Such double stranded oligonucleotide moieties have 
been shown in the art to modulate target expression and 
regulate translation as well as RNA processing via an anti 
sense mechanism. Moreover, the double-stranded moieties 
may be subject to chemical modifications. For example, Such 
double-stranded moieties have been shown to inhibit the tar 
get by the classical hybridization of antisense strand of the 
duplex to the target, (hereby triggering enzymatic degrada 
tion of the target. 
0244. In an embodiment, an antisense oligonucleotide tar 
gets Filaggrin (FLG) polynucleotides (e.g. accession number 
NM 002016), variants, alleles, isoforms, homologs, 
mutants, derivatives, fragments and complementary 
sequences thereto. Preferably the oligonucleotide is an anti 
sense molecule. 
0245. In accordance with embodiments of the invention, 
the target nucleic acid molecule is not limited to FLG alone 
but extends to any of the isoforms, receptors, homologs and 
the like of FLG molecules. 
0246. In an embodiment, an oligonucleotide targets a 
natural antisense sequence of FLG polynucleotides, for 
example, polynucleotides set forth as SEQID NOS: 2, and 
any variants, alleles, homologs, mutants, derivatives, frag 
ments and complementary sequences thereto. Examples of 
antisense oligonucleotides are set forth as SEQID NOS: 3 to 
13. 
0247. In one embodiment, the oligonucleotides are 
complementary to or bind to nucleic acid sequences of FLG 
antisense, including without limitation noncoding sense and/ 
or antisense sequences associated with FLG polynucleotides 
and modulate expression and/or function of FLG molecules. 
0248. In an embodiment, the oligonucleotides are comple 
mentary to or bind to nucleic acid sequences of FLG 
0249 natural antisense, set forth as SEQID NOS: 2 and 
modulate expression and/or function of FLG molecules. 
0250 In an embodiment, oligonucleotides comprise 
sequences of at least 5 consecutive nucleotides of SEQ ID 
NOS: 3 to 13 and modulate expression and/or function of 
FLG molecules. 
0251. The polynucleotide targets comprise FLG, includ 
ing family members thereof, variants of FLG; mutants of 
FLG, including SNPs; noncoding sequences of FLG: alleles 
of FLG; species variants, fragments and fire like. Preferably 
the oligonucleotide is an antisense molecule. 
0252. In an embodiment, the oligonucleotide targeting 
FLGribonucleotides, comprise: antisense RNA, interference 
RNA (RNAi), short interfering RNA (siRNA); micro inter 
fering RNA (miRNA); a small, temporal RNA (stRNA); or a 
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short, hairpin RNA. (shRNA); small RNA-induced gene acti 
vation (RNAa); or, small activating RNA (saRNA). 
0253) In an embodiment, targeting of Filaggrin (FLG) 
polynucleotides, e.g. SEQID NOS: 2 modulate the expres 
sion or function of these targets. In one embodiment, expres 
sion or function is up-regulated as compared to a control. In 
an embodiment, expression or function is down-regulated as 
compared to a contro. 
0254. In an embodiment, antisense compounds comprise 
sequences set forth as SEQ ID NOS: 3 to 13. These oligo 
nucleotides can comprise one or more modified nucleotides, 
shorter or longer fragments, modified bonds and the like. 
(0255. In an embodiment, SEQID NOS: 3 to 13 comprise 
one or more LNA nucleotides. 
0256 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. 
0257 Because of their sequence-specificity, trans-cleav 
ing enzymatic nucleic acid molecules show promise as thera 
peutic agents for human disease (Usman & McSwiggen, 
(1995) Ann. Rep. Med. Chem. 30, 285-294; Christoffersen 
and Marr, (1995).J. Med. Chem. 38, 2023-2037). 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 abro 
gates protein expression from that RNA. In this manner, Syn 
thesis of a protein associated with a disease state can be 
selectively inhibited. 
0258. 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 enzy 
matic 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 pro 
tein. 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. 
0259. Several approaches such as in vitro selection (evo 
lution) strategies (Orgel, (1979) Proc. R. Soc. London, B205, 
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. 
0260 The development of ribozymes that are optimal for 
catalytic activity would contribute significantly to any strat 
egy that employs RNA-cleaving ribozymes for die purpose of 
regulating gene expression. The hammerhead ribozyme, for 
example, functions with a catalytic rate (keat) 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 DMA catalyze RNA 
cleavage with multiple turn-over rates that approach 100 min 
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1. Finally, replacement of a specific residue within the cata 
lytic core of the hammerhead with certain nucleotide ana 
logues gives modified ribozymes that show as much as a 
10-fold improvement in catalytic rate. These findings dem 
onstrate that ribozymes can promote chemical transforma 
tions 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 phos 
phodiester cleavage. 
0261 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 mul 
tiple RNA molecules, demonstrating that it was truly cata 
lytic. 
0262 Catalytic RNAs designed based on the “hammer 
head' motif have been used to cleave specific target 
sequences by making appropriate base changes in the cata 
lytic 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. 
0263. RNA interference (RNAi) has become a powerful 
tool for modulating gene expression in mammals and mam 
malian cells. This approach requires the delivery of small 
interfering RNA (siRNA) either 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 regu 
lated and tissue specific promoters for gene expression. 
0264. 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 
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. 
0265 According to the present invention, the oligonucle 
otides or “antisense compounds' include antisense oligo 
nucleotides (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 
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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 com 
pound. 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 over 
hang 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 modi 
fications 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, dsRNA can take 
the form of a self-complementary hairpin-type molecule that 
doubles back on itself to forma 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. 
0266 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 oligonucle 
otides) may be described as “DNA-like” (i.e., generally hav 
ing 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 Urather than 
Tbases). 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. 
0267. 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 anti 
sense 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 
strandorportion 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. 
0268. In one embodiment, the antisense compounds oftire 
invention have antisense portion 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, 
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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. 
0269. In one embodiment, the antisense or oligonucle 
otide 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 com 
pounds 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. 
0270. 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 thymi 
dine, 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 expres 
sion of a target nucleic acid. 
0271 In some embodiments, homology, sequence identity 
or complementarity, between the antisense compound and 
target is from about 40% to about 60%. In some embodi 
ments, homology, sequence identity or complementarity, is 
from about 60% to about 70% in some embodiments, homol 
ogy, 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 iden 
tity or complementarity, is about 90%, about 92%, about 
94%, about 95%, about 96%, about 97%, about 98%, about 
99% or about 100%. 
0272. In an embodiment, the antisense oligonucleotides, 
such as for example, nucleic acid molecules set forth in SEQ 
ID NOS: 2 to 13 comprise one or more substitutions or modi 
fications, in one embodiment, the nucleotides are substituted 
with locked nucleic acids (LNA). 
0273. 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 FLG and the sequences set forth as SEQID NOS: 1 and 
2. The oligonucleotides are also targeted to overlapping 
regions of SEQID NOS: 1 and 2. 
0274 Certain preferred oligonucleotides of this invention 
are chimeric oligonucleotides. Chimeric oligonucleotides 
or "chimeras.” in the context of this invention, are oligonucle 
otides which contain two or more chemically distinct regions, 
each made up of at least one nucleotide. These oligonucle 
otides typically contain at least one region of modified nucle 
otides 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 forenzymes 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. Con 
sequently, 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 
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necessary, associated nucleic acid hybridization techniques 
known in the art. In one an embodiment, a chimeric oligo 
nucleotide 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 spectrophoto 
metrically. The higher the Tm, the greater is the affinity of the 
oligonucleotide for the target. 
0275 Chimeric antisense compounds of the invention 
may be formed as composite structures of two or more oligo 
nucleotides, modified oligonucleotides, oligonucleosides 
and/or oligonucleotides mimetics as described above. Such; 
compounds have also been referred to in the art as hybrids or 
gapmers. Representative United States patents that teach the 
preparation of Such hybrid structures comprise, but are not 
limited to, U.S. Pat. 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. 
0276. 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 pyri 
midines, a basic 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.e., higher target binding affinity) than; 
2-deoxyoligonucleotides against a given target. The effect of 
Such increased affinity is to greatly enhance RNAi oligo 
nucleotide inhibition of gene expression, RNAse H is a cel 
lular endonuclease that cleaves the RNA strand of RNA:DNA 
duplexes; activation of this enzyme therefore results in cleav 
age 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 num 
ber of nucleotide and nucleoside modifications have been 
shown to make the oligonucleotide into which they are incor 
porated more resistant to nuclease digestion than the native 
oligodeoxynucleotide. Nuclease resistance is routinely mea 
Sured by incubating oligonucleotides with cellular extracts or 
isolated nuclease solutions and measuring the extent of intact 
oligonucleotide remaining over time, usually by gel electro 
phoresis. Oligonucleotides which have been modified to 
enhance their nuclease resistance Survive intact for a longer 
time than unmodified oligonucleotides. A variety of oligo 
nucleotide modifications have been demonstrated to enhance 
or confer nuclease resistance. Oligonucleotides which con 
tain 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. 
0277 Specific examples of some preferred oligonucle 
otides envisioned tor this invention include those comprising 
modified backbones, for example, phosphorothioates, phos 
photriesters, methyl phosphonates, short chain alkyl or 
cycloalkyl interSugar linkages or short chain heteroatomic or 
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heterocyclic interSugar linkages. Most preferred are oligo 
nucleotides with phosphorothioate backbones and those with 
heteroatom backbones, particularly CH2-NH-O CH2, 
CH, N(CH3)-O CH2 known as a methylene(meth 
ylimino) or MMI backbone), CH2-O N(CH3)-CH2, CH2 
N(CH3)-N(CH3)-CH2 and O N(CH3)-CH2-CH2 back 
bones, wherein the native phosphodiester backbone is 
represented as O—P O—CH.). The amide backbones dis 
closed by De Mesmaeker et al. (1995) Ace. Chem. Res. 
28:366-374 are also preferred. Also preferred are oligonucle 
otides having morpholino backbone structures (Summerton 
and Weller, U.S. Pat. No. 5,034,506). In other an embodi 
ment, 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 polya 
mide backbone. Oligonucleotides may also comprise one or 
more substituted sugar moieties. Preferred oligonucleotides 
comprise one of die following at the 2' position, OH, SB, 
SCH3, F, OCN, OCH3 OCH3, OCH3O(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; ami 
noalkylamino: polyalkykimino; substituted silyl; an RNA 
cleaving group; a reporter group; an intercalator, a group for 
improving the pharmacokinetic properties of an oligonucle 
otide; or a group for improving the pharmacodynamic prop 
erties of an oligonucleotide and other Substituents having 
similar properties. A preferred modification includes 2-meth 
oxyethoxy 2-O CH2CH2OCH3, 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 pento 
furanosyl group. 
0278 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). Modi 
fied nucleotides include nucleotides found, only infrequently 
or transiently in natural, nucleic acids, e.g., hypoxanthine, 
6-methyladenine. 5-Me pyrimidines, particularly 5-methyl 
cytosine (also referred to as 5-methyl-2' deoxycytosine and 
often referred to in the art as 5-Me-C), 5-hydroxymethylcy 
tosine (HMC), glycosyl HMC and gentobiosyl HMC, as well 
as synthetic nucleotides, e.g., 2-aminoadenine, 2-(methy 
lamino)adenine, 2-(imidazolylalkyl)adenine, 2-(aminoalk 
lyamino)adenine or other heteroSubstituted alkyladenines, 
2-thiouracil 2-thiothymine, 5-bromouracil, 5-hydroxymethy 
luracil, 8-azaguanine, 7-deazaguanine, N6 (6-aminohexyl) 
adenine and 2,6-diaminopurine. A “universal base known in 
the art, e.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. 
0279 Another modification of the oligonucleotides of the 
invention involves chemically linking to the oligonucleotide 
one or more moieties or conjugates which enhance the activ 
ity or cellular uptake of the oligonucleotide. Such moieties 
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include but are not limited to lipid moieties such as a choles 
terol moiety, a cholesteryl moiety, an aliphatic chain, e.g., 
dodecandiol or undecyl residues, a polyamine or a polyeth 
ylene glycol chain, or Adamantane acetic acid. Oligonucle 
otides comprising lipophilic moieties, and methods for pre 
paring such oligonucleotides are known in the art, for 
example, U.S. Pat. Nos. 5,138,045, 5,218,105 and 5.459.255. 
0280. It is not necessary for all positions in a given oligo 
nucleotide 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 nucleo 
side within an oligonucleotide. The present invention, also 
includes oligonucleotides which, are chimeric oligonucle 
otides as hereinbefore defined. 

0281. In another embodiment, the nucleic acid molecule 
of the present invention is conjugated with another moiety 
including but not limited, to a basic 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 sev 
eral positions on the Sugar, base or phosphate group. 
0282. The oligonucleotides used in accordance with this 
invention may be conveniently and routinely made through 
the well-known technique of Solid phase synthesis. Equip 
ment 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, acri 
dine 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. 
0283. In accordance with the invention, use of modifica 
tions 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 modi 
fied oligonucleotide may have a size similar to the parent 
compound or may be larger or preferably smaller. It is pre 
ferred 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. 

0284 Preferred modified oligonucleotide backbones 
comprise, but not limited to, phosphorothioates, chiral phos 
phorothioates, phosphorodithioates, phosphotriesters, ami 
noalkylphosphotriesters, methyl and other alkyl phospho 
nates comprising 3'alkylene phosphonates and chiral 
phosphonates, phosphinates, phosphoramidates comprising 
3-amino phosphoramidate and aminoalkylphosphorami 
dates, thionophosphoramidates, thionoalkylphospbonates, 
thionoalkylphosphotriesters, and boranophosphates having 
normal 3'-5' linkages, 2-5' linked analogs of these, and those 
having inverted polarity wherein the adjacent pairs of nucleo 
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side units are linked 3-5' to 5'-3' or 2'-5' to 5'-2'. Various salts, 
mixed salts and fee acid forms are also included. 

0285 Representative United States patents that teach the 
preparation of the above phosphorus containing linkages 
comprise, but are not limited to, U.S. Pat. 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. 
0286 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 inter 
nucleoside 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 thiofor 
macetyl backbones; methylene formacetyl and thiofor 
macetylbackbones; alkene containing backbones; Sulfamate 
backbones; methyleneimino and methylenehydrazino back 
bones; Sulfonate and Sulfonamide backbones; amide back 
bones; and others having mixed N, O, S and CH2 component 
parts. 
0287 Representative United States patents that teach the 
preparation of the above oligonucleotides comprise, but are 
not limited to, U.S. Pat. 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: 5489,677; 
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. 
0288. 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 appropri 
ate nucleic acid target compound. One such oligomeric com 
pound, an oligonucleotide mimetic that has been shown to 
have excellent hybridization properties, is referred to as a 
peptide nucleic acid (PNA). In PNA compounds, the sugar 
backbone of an oligonucleotide is replaced with an amide 
containing backbone, in particular an aminoethylglycine 
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, U.S. Pat. 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, 
etal (1991) Science 254, 1497-1500. 
0289. In an embodiment of the invention the oligonucle 
otides with phosphorothioate backbones and oligonucleo 
sides 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 back 
bone is represented as —O—P CH2- of the above 
referenced U.S. Pat. No. 5,489,677, and the amide backbones 
of the above referenced U.S. Pat. No. 5,602,240. Also pre 
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ferred are oligonucleotides having morpholino backbone 
structures of the above-referenced U.S. Pat. No. 5,034,506. 
0290 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 C2 to CO alk 
enyl and alkynyl. Particularly preferred are O(CH2)n 
OmCH3, O(CH2)n, OCH3, O(CH2)nNH2, O(CH2)nCH3, 
O(CH2)nONH2, and O(CH2nON(CH2)nCH3)2 wheren and 
m can be from 1 to about 10. Oilier 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, SB, SCH3, OCN, Cl, Br, CN, CF3, 
OCF3, SOCH3, SO2CH3. ONO2, NO2, N3, NH2, heterocy 
cloalkyl, heterocycloalkaryl, aminoalkylamino, polyalky 
lamino, Substituted silyl, an RNA cleaving group, a reporter 
group, an intercalator, a group for improving the pharmaco 
kinetic properties of an oligonucleotide, or a group for 
improving the pharmacodynamic properties of an oligonucle 
otide, 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.e., an alkoxyalkoxy group. A further preferred 
modification comprises 2'-dimethylaminooxyethoxy, i.e., a 
O(CH2)2ON(CH3)2 group, also known as 2'-DMAOE, as 
described in examples herein below, and 2'-dimethylamino 
ethoxyethoxy (also known in the art as 2'-O-dimethylamino 
ethoxyethyl or 2'-DMAEOE), i.e., 2'-O-CH2OCH2-N 
(CH2)2. 
0291. 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. Representative United States patents that teach the 
preparation of Such modified Sugar structures comprise, but 
are not limited to, U.S. Pat. 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; 5,519,1345,567,811:5,576.427: 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, each of which, is herein incorpo 
rated by reference. 
0292 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 gua 
nine (G), and the pyrimidine bases thymine (T), cytosine (C) 
and uracil (U). Modified, nucleotides comprise other syn 
thetic and natural nucleotides such as 5-methylcytosine 
(5-me-C), 5-hydroxymethyl cytosine, Xanthine, hypoxan 
thine, 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, 5-propynyl uracil 
and cytosine, 6-aZo uracil, cytosine and thymine. S-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-methylguanine 
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Fluorescence Activated Cell Sorting (FACS), fluorescence 
microscopy), antibiotic resistance determination. 
0302 FLG 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. FLG ELISA 
assay kits are available commercially, e.g., from R&D Sys 
tems (Minneapolis, Minn.). 
0303. In embodiments, FLG 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 FLG 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-treated or untreated sample. Alterna 
tively, comparison with a sample treated with a control anti 
sense 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 
FLG 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. 
0304 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 FLG 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 FLG 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 least about 
1.6-fold, at least about 1.7-fold, at least about 1-fold, at least 
about 2-fold, at least about 2.5-fold, at least, about 3-fold, at 
least about 3.5-fold, at least about 4-fold, at least about 4.5- 
fold, at least 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 least 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 

0305 The compounds of the present invention can be uti 
lized for diagnostics, therapeutics, and prophylaxis, and as 
research reagents and components of kits. Furthermore, anti 
sense oligonucleotides, which are able to inhibit gene expres 
sion 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. 
0306 For use in kits and diagnostics and in various bio 
logical 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 combi 
natorial analyses to elucidate expression patterns of a portion 
or the entire complement of genes expressed within cells and 
tissues. 

0307 As used herein the term “biological system” or “sys 
tem’ is defined as any organism, cell, cell culture or tissue that 
expresses, or is made competent to express products of the 
Filaggrin (FLG) genes. These include, but are not limited to, 
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humans, transgenic animals, cells, cell cultures, tissues, 
Xenografts, transplants and combinations thereof. 
0308 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 path 
way, cellular localization, expression level, size, structure or 
function of the genes examined. These analyses can be per 
formed on stimulated or unstimulated cells and in the pres 
ence or absence of other compounds that affect expression 
patterns. 
0309 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 dis 
play (DD), comparative genomic hybridization, FISH (fluo 
rescent in situ hybridization) techniques and mass spectrom 
etry methods. 
0310. The compounds of the invention are useful for 
research and diagnostics, because these compounds hybrid 
ize to nucleic acids encoding Filaggrin (FLG). For example, 
oligonucleotides that hybridize with such efficiency and 
under such conditions as disclosed herein as to be effective 
FLG modulators are effective primers or probes under con 
ditions favoring gene amplification or detection, respectively. 
These primers and probes are useful in methods requiring the 
specific detection of nucleic acid molecules encoding FLG 
and in the amplification of said nucleic acid molecules for 
detection or for use in further studies of FLG. Hybridization 
of the antisense oligonucleotides, particularly the primers and 
probes, of the invention with a nucleic acid encodingFLG 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 detect 
ing the level of FLG in a sample may also be prepared. 
0311. 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, includ 
ing 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 modali 
ties that can be configured to be useful in treatment regimes 
for the treatment of cells, tissues and animals, especially 
humans. 
0312 For therapeutics, an animal, preferably a human, 
Suspected of having a disease or disorder which can be treated 
by modulating the expression of FLG polynucleotides is 
treated by administering antisense compounds in accordance 
with this invention. For example, in one non-limiting embodi 
ment, the methods comprise the step of administering to the 
animal in need of treatment, a therapeutically effective 
amount of FLG modulator. The FLG modulators of the 
present invention effectively modulate the activity of the FLG 
or modulate the expression of the FLG protein. In one 
embodiment, the activity or expression of FLG in an animal is 
inhibited by about 10% as compared to a control. Preferably, 
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the activity or expression of FLG in an animal is inhibited by 
about 30%. More preferably, the activity or expression of 
FLG in an animal is inhibited by 50% or more. Thus, the 
oligomeric compounds modulate expression of Filaggrin 
(FLG) 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. 
0313. In one embodiment, the activity or expression of 
Filaggrin (FLG) and/or in an animal is increased by about 
10% as compared to a control. Preferably, the activity or 
expression of FLG in an animal is increased by about 30%. 
More preferably, the activity or expression of FLG in an 
animal is increased by 50% or more. Thus, the oligomeric 
compounds modulate expression of FLG 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. 
0314 For example, the reduction of the expression of Fil 
aggrin (FLG) 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 mol 
ecule encoding FLG peptides and/or the FLG protein itself. 
0315. 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 

0316. 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 inven 
tion 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 oligo 
mers. Typical conjugate groups include cholesterols, lipids, 
phospholipids, biotin, phenazine, folate, phenanthridine, 
anthraquinone, acridine, fluoresceins, rhodamines, cou 
marins, 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 prop 
erties, in fee context of this invention, include groups that 
improve uptake, distribution, metabolism or excretion of the 
compounds of the present invention. Representative conju 
gate 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. Con 
jugate moieties 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, e.g., 
dodecandiol or undecyl residues, a phospholipid, e.g., di 
hexadecyl-rac-glycerol or triethylammonium 1,2-di-O-hexa 
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decyl-rac-glycero-3Hphosphonate, a polyamine or a polyeth 
ylene glycol chain, or Adamantane acetic acid, a palmityl 
moiety, or an octadecylamine or hexylamino-carbonyl-oxy 
cholesterol moiety. Oligonucleotides of the invention may 
also be conjugated to active drug Substances, for example, 
aspirin, warfarin, phenylbutaZone, ibuprofen, Suprofen, fen 
bufen, ketoprofen, (S)-(+)-pranoprofen, carprofen, dansyl 
sarcosine, 2,3,5-triiodobenzoic acid, flufenamic acid, folinic 
acid, a benzothiadiazide, chlorothiazide, a diazepine, 
indomethicin, a barbiturate, a cephalosporin, a Sulfa drag, an 
antidiabetic, an antibacterial or an antibiotic. 
0317 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: 5,591584; 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 

0318. The compounds of the invention may also be 
admixed, encapsulated, conjugated or otherwise associated 
with other molecules, molecule structures or mixtures of 
compounds, as for example, liposomes, receptor-targeted 
molecules, oral, rectal, topical or other formulations, for 
assisting in uptake, distribution and/or absorption. Represen 
tative 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. 
0319. 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 to expression vector constructs for the 
expression of antisense oligonucleotides, comprising pro 
moters, hybrid promoter gene sequences and possess a strong 
constitutive promoter activity, or a promoter activity which 
can be induced in the desired case. 
0320 In an embodiment, invention practice involves 
administering at least one of the foregoing antisense oligo 
nucleotides 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 non 
viral vectors include the oligonucleotide alone (e.g. any one 
or more of SEQID NOS: 3 to 13) or in combination with a 
Suitable protein, polysaccharide or lipid formulation. 
0321) Additionally suitable nucleic acid delivery systems 
include viral vector, typically sequence from at least one of an 
adenovirus, adenovirus-associated virus (AAV), helper-de 
pendent adenovirus, retrovirus, or hemagglutination virus of 
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Japan-liposome (HVJ) complex. Preferably, the viral vector 
comprises a strong eukaryotic promoter operably linked to 
the polynucleotide e.g., a cytomegalovirus (CMV) promoter. 
0322. 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 pot 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 I virus (HSV) vector. Adenovirus Vectors 
and Adeno-associated Virus Vectors. 
0323. The antisense compounds of the invention encom 
pass any pharmaceutically acceptable salts, esters, or salts of 
Such esters, or any other compound which, upon administra 
tion to an animal, including a human, is capable of providing 
(directly or indirectly) the biologically active metabolite or 
residue thereof. 
0324. The term “pharmaceutically acceptable salts' refers 
to physiologically and pharmaceutically acceptable salts of 
the compounds of the invention: i.e., salts that retain the 
desired biological activity of the parent compound and do not 
impart undesired toxicological effects thereto. For oligo 
nucleotides, preferred examples of pharmaceutically accept 
able salts and their uses are further described in U.S. Pat. No. 
6,287,860, which is incorporated herein by reference. 
0325 The present invention also includes pharmaceutical 
compositions and formulations that include the antisense 
compounds of the invention. The pharmaceutical composi 
tions of the present invention may be administered in a num 
ber of ways depending upon whether local or systemic treat 
ment 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, intraarterial, Subcutane 
ous, intraperitoneal or intramuscular injection or infusion; or 
intracranial, e.g., intrathecal or intraventricular, administra 
tion. 
0326 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 dis 
ease progression, incorporated herein by reference in its 
entirety. 
0327. When it is intended that the antisense oligonucle 
otide 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 hip 
pocampus. Delivery of neurotrophic factors by administra 
tion 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 genetransfer 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 trans 
fer of foreign genes into cells of the central nervous system 
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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. 

0328. The subject antisense oligonucleotides can also be 
linked or conjugated with agents that provide desirable phar 
maceutical orpharmacodynamic properties. 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 anti 
sense 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, e.g., infusion of 
Sugars including, but not limited to, mesoerythritol. Xylitol, 
D(+)-galactose, D(+) lactose, D(+) Xylose, dulcitol myoinosi 
tol. L(-) fructose, D(-) mannitol, D(+) glucose, D(+) arabi 
nose, D(-) arabinose, cellobiose, D(+) maltose, D(+) raffi 
nose, 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 includ 
ing, but not limited to, glutamine, lysine, arginine, aspar 
agine, aspartic acid, cysteine, glutamic acid, glycine, histi 
dine, leucine, methionine, phenylalanine, proline, serine, 
threonine, tyrosine, Valine, and taurine. Methods and materi 
als for enhancing blood brain barrier penetration are 
described, e.g., in U.S. Pat. No. 4,866,042, Method for the 
delivery of genetic material across the blood brain barrier. 
U.S. Pat. No. 6.294,520, “Material for passage through the 
blood-brain barrier and U.S. Pat. No. 6,936,589, Parenteral 
delivery systems, all incorporated herein by reference in their 
entirety. 
0329. 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, canonic lipids 
may be included in the formulation to facilitate oligonucle 
otide uptake. One Such composition shown, to facilitate 
uptake is LIPOFECTIN (available from GIBCO-BRL, 
Bethesda, Md.). 
0330. Oligonucleotides with at least one 2'-O-methoxy 
ethyl modification are believed to be particularly useful for 
oral administration. Pharmaceutical compositions and for 
mulations for topical administration may include transdermal 
patches, ointments, lotions, creams, gels, drops, supposito 
ries, sprays, liquids and powders. Conventional pharmaceu 
tical 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. 
0331. The pharmaceutical formulations of the present 
invention, which may conveniently be presented in unit dos 
age form, may be prepared according to conventional tech 
niques well known in the pharmaceutical industry. Such tech 
niques include the step of bringing into association the active 
ingredients with the pharmaceutical carriers) 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. 
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0332 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 Syr 
ups, soft gels, Suppositories, and enemas. The compositions 
of the present invention may also be formulated as Suspen 
sions in aqueous, non-aqueous or mixed media. Aqueous 
Suspensions may further contain Substances that increase the 
Viscosity of the Suspension including, for example, sodium 
carboxymethylcellulose, sorbitol and/or dextran. The suspen 
sion may also contain stabilizers. 
0333 Pharmaceutical compositions of the present inven 
tion include, but are not limited to, Solutions, emulsions, 
foams and liposome-containing formulations. The pharma 
ceutical compositions and formulations of the present inven 
tion may comprise one or more penetration enhancers, carri 
ers, excipients or other active or inactive ingredients. 
0334 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 addi 
tional 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. Micro 
emulsions are included as 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. 
0335 Formulations of the present invention include lipo 
Somal 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. 
0336 Liposomes also include “statically stabilized' lipo 
Somes, a term which, as used herein, refers to liposomes 
comprising one or more specialized lipids. When incorpo 
rated into liposomes, these specialized lipids result in lipo 
somes with enhanced circulation lifetimes relative to lipo 
Some slacking 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. Lipo 
somes and their uses are farther described in U.S. Pat. No. 
6,287,860. 
0337 The pharmaceutical formulations and compositions 
of the present invention may also include Surfactants. The use 
of Surfactants in drug products, formulations and in emul 
sions is well known in tire art. Surfactants and their uses are 
further described in U.S. Pat. No. 6,287,860, which is incor 
porated herein by reference. 
0338. 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 mem 
branes, 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 
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nonsurfactants. Penetration enhancers and their uses are far 
ther described in U.S. Pat. No. 6,287,860, which is incorpo 
rated herein by reference. 
0339. One of skill in the art will recognize that formula 
tions are routinely designed according to their intended use, 
i.e. route of administration. 
0340 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 ethanola 
mine, dimyristoylphosphatidyl choline DMPC, distearoly 
phosphatidylcholine) negative (e.g. dimyristoylphosphatidyl 
glycerol DMPG) and cationic (e.g. dioleoyltetramethylami 
nopropyl DOTAP and dioleoyl-phosphatidyl ethanolamine 
DOTMA). 
0341 For topical or other administration, oligonucle 
otides of the invention may be encapsulated within liposomes 
or may form complexes thereto, in particular to cationic lipo 
Somes. 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. 
0342 Compositions and formulations for oral administra 
tion, include powders or granules, microparticulates, nano 
particulates, Suspensions or Solutions in water or non-aque 
ous media, capsules, gel capsules, Sachets, tablets or 
minitablets. Thickeners, flavoring agents, diluents, emulsifi 
ers, 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, polyoxy 
ethylene-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. 
0343 Compositions and formulations for parenteral, 
intrathecal or intraventricular administration may include 
sterile aqueous solutions that, may also contain buffers, dilu 
ents and other suitable additives such as, but not limited to, 
penetration enhancers, carrier compounds and other pharma 
ceutically acceptable carriers or excipients. 
0344) Certain embodiments of the invention provide phar 
maceutical 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, dauno 
mycin, dactinomycin, doxorubicin, epirubicin, idarubicin, 
esorubicin, bleomycin, mafosfamide, ifosfamide, cytosine 
arabinoside, bischloroethyl-nitroSurea, buSulfan, mitomycin 
C, actinomycin D. mithramycin, prednisone, hydroxyproges 
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terone, testosterone, tamoxifen, dacarbazine, procarbazine, 
hexamethylmelamine, pentamethylmelamine, mitoxantrone, 
amsacrine, chlorambucil, methylcyclohexylnitroSurea, nitro 
gen mustards, melphalan, cyclophosphamide, 6-mercaptopu 
rine, 6-thioguanine, cytarabine, 5-azacytidine, hydroxyurea, 
deoxycoformycin, 4-hydroxyperoxycyclo-phosphoramide, 
5-fluorouracil (5-FU), 5-fluorodeoxyuridine (5-FUdR), 
methotrexate (MTX), colchicine, taxol. Vincristine, vinblas 
tine, etoposide (VP-16), trimetrexate, irinotecan, topotecan, 
gemcitabine, teniposide, cisplatin and diethylstilbestrol 
(DES). When used 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 oli 
gonucleotide 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 oligo 
nucleotide, 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, acy 
clovir and ganciclovir, may also be combined in compositions 
of the invention. Combinations of antisense compounds and 
other non-antisense drags are also within the scope of this 
invention. Two or more combined compounds may be used 
together or sequentially. 
0345. 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 snore additional antisense compounds targeted to 
a second nucleic acid target. For example, the first target may 
be aparticular antisense sequence of Filaggrin (FLG), 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 differ 
ent regions of the same Filaggrin (FLG) nucleic acid target. 
Numerous examples of antisense compounds are illustrated 
herein, and others may be selected from among Suitable com 
pounds known in the art. Two or more combined compounds 
may be used together or sequentially. 

Dosing: 

0346. 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 
seventy and responsiveness of the disease 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 disease 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 deter 
mine optimum dosages, dosing methodologies and repetition 
rates. Optimum dosages may vary depending on tire relative 
potency of individual oligonucleotides, and can generally be 
estimated based on EC50s found to be effective invitro and in 
Vivo animal models. In general, dosage is from 0.01 ug to 100 
g per kg of body weight, and may be given, once or more 
dally, 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 may be desirable to have 
the patient undergo maintenance therapy to prevent the recur 
rence of the disease state, wherein the oligonucleotide is 
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administered in maintenance doses, ranging from 0.01 ug to 
100g per kg of body weight, once or more daily, to once every 
20 years. 
0347 In embodiments, a patient is treated with a dosage of 
drug that is at least about I, 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 least about 8, at least about 9, at least about 10, at least 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 100 mg/kg body weight. Certain 
injected dosages of antisense oligonucleotides are described, 
e.g., in U.S. Pat. No. 7,563.884, Antisense modulation of 
PTP1B expression, incorporated herein by reference in its 
entirety. 
0348 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 limita 
tion. 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. 
0349 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 inven 
tion. Embodiments of inventive compositions and methods 
are illustrated in the following examples. 

EXAMPLES 

0350. The following non-limiting Examples serve to illus 
trate selected embodiments of the invention, ft will be appre 
ciated that variations in proportions and alternatives in ele 
ments 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 Filaggrin 

(FLG) and/or a Sense Strand of FLG Polynucleotide 
0351. As indicated above the term "oligonucleotide spe 
cific for or "oligonucleotide targets” refers to an oligonucle 
otide having a sequence (i) capable of forming a stable com 
plex with a portion of the targeted gene, or (it) capable of 
forming a stable duplex with a portion of an mRNA transcript 
of the targeted gene. 
0352 Selection of appropriate oligonucleotides is facili 
tated 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. Compari 
Son of nucleic acid sequences from a range of species allows 
the selection of nucleic acid sequences that display an appro 
priate 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, 
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CI)) at 37° C. and 5% CO2. One day before the experiment 
the cells were replated at the density of 1.5x105/ml into 6 well 
plates and incubated at 37° C. and 5% CO2. On the day of the 
experiment the media in the 6 well plates was changed to 
fresh growth media. All antisense oligonucleotides were 
diluted to the concentration of 20 LM, Two ul of this solution 
was incubated with 400 ul of Opti-MEM media (Gibco 
cati3 1985-070) and 4 ul of Lipofectamine 2000 (Invitrogen 
cati 11668019) at room temperature for 20 min. and applied 
to each well of the 6 well plates with 518A2 cells. Similar 
mixture including 2 ul of water instead of the oligonucleotide 
solution was used for the mock-transfected controls. After 
3-18 h of incubation at 37x and 5% CO2 the media was 
changed to fresh growth media. 48 h after addition of anti 
sense oligonucleotides the media was removed and RNA was 
extracted from the cells using SV Total RNA Isolation Sys 
tem, from Promega (cat ft 23105) or RNeasy Total RNA 
Isolation kit from Qiagen (cati74181) following the manu 
facturers instructions. 600 ng of RNA was added to the 
reverse transcription reaction performed using Verso cDNA 
kit from Thermo Scientific (cati AB 1453B) or High Capacity 
cDNA Reverse Transcription Kit (cath4368813 as described 
in the manufacturer's protocol. The cDNA from this reverse 
transcription reaction was used to monitor gene expression by 
real time PCR using ABI Taqman Gene Expression Mix 
(cati4369510) and primers/probes designed by ABI (Applied 
Biosystems Taqman Gene Expression Assay: Hs00856927 
g1 by Applied Biosystems Inc., Foster City Calif.), The fol 
lowing 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 StepOne Plus Real Time PCR Machine (Applied Bio 
systems). Fold change in gene expression after treatment with 
antisense oligonucleotides was calculated based on the dif 
ference in 18S-normalized dOt values between treated and 
mock-transfected samples. 

Results: 

0364 Real time PCR results show that the levels of FLG 
mRNA in 518A2 cells are significantly increased with two of 
the oligos designed to FLG 1 antisense AK056431 (FIG. 2). 
Another set of Real time PCR results show that the levels of 
FLG mRNA in 518A2 cells are significantly increased with 
two of the oligos designed to FLG 1 antisense AK056431 
(FIG. 3). 

Example 3 

Modulation of FLG Expression and Activity 

0365 Treatment of 518A2 Cells with Small Compounds 
0366 518A2 cells were grown in a growth media DMEM 
(Mediatech cat #10-013-CV)+5% FBS (Mediatech cathi 
MT35-011-CV)+penicillin/streptomycin (Mediatech cathi 
MT30-002-CD at 37° C. with 5% CO. One day before the 
experiment the cells were replaced at approximately 1x104/ 
ml (or about /s dilution from 90% confluency) into 6-well 
plates and incubated at 37°C. and 5% CO overnight. On the 
day of the experiment the media in the 6-well plates was 
changed to 2 ml fresh growth media. Small compounds were 
diluted in DMSO to the concentration of 1000 uM. On the day 
of the experiment this solution was diluted 1:100 in fresh 
growth media. Pure DMSO was diluted in media at the same 
ratio (1:100) to treat vehicle control samples. To dose one 
well, 200 ul of the compound or pure DMSO solution was 
added directly to well of a 6-well plate. The final concentra 
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tion of compounds was 1 uM. Dosing Volume was adjusted if 
a different concentration of compound was desired. After 
dosing the plates were incubated overnight at 37°C., 5% CO. 
24 h after addition, of Small compounds the media was 
replaced with fresh growth media and the dosing was 
repeated as described above. 24 h after second dosing RNA 
was extracted from the cells using SV Total RNA. Isolation 
System from Promega (cat it Z3105) following the manufac 
turers’ instructions. 600 ng of total RNA was added to the 
reverse transcription reaction performed using High Capacity 
cDNA kit from Applied Biosystems (cathá368813) as 
described in the manufacturer's protocol. The cDNA from 
this reverse transcription reaction was used to monitor gene 
expression by real, time PCR using ABI Taqman Gene 
Expression Mix (cati43695.10) and primers/probes designed 
by ABI (for example, assay ID#Hs00856927 g1 for FLG). 
The following PCR cycle was used; 50° C. for 2 mm, 95°C. 
for 10 min, 40 cycles of (95°C. for 15 seconds, 60° C. for 1 
min) using StepOne thermal cycler (ABI). The assay for 18S 
used to normalize the mRNA levels was manufactured by 
ABI (cati4319413E). Fold change in gene expression after 
treatment with Small compounds was calculated based on the 
difference in 18S-normalized dOt values between treated and 
mock-transfected samples. 

Results: 

0367 Real Time PCR results shows fold change in Filag 
grin mRNA expression in 518A2 cells treated with the small 
molecules (FIG. 4) 
Treatment of Primary Keratinocytes with Small Compounds 
0368 Primary keratinocytes (from Promocell) were 
grown in a growth media (Keratinocyte Growth Media, Pro 
mocellcat #C-20011) at 37°C. with 5% CO2. One day before 
the experiment the cells were replated at approximately 
5x104/ml (or about /3 dilution from 90% confluency) into 
24-well collagen-coated plates (Beckton Dickinson BioCoat 
plates cat #35 6408) and incubated at 37° C. and 5% CO2 
overnight. On the day of the experiment the media in the 
24-well plates was changed to 1 ml fresh growth media. Small 
compounds were diluted in DMSO to the concentration of 
1000 uM. On the day of the experiment this solution was 
diluted 1:100 in fresh growth media. Pure DMSO was diluted 
in media at the same ratio (1:100) to treat vehicle control 
samples. To dose one well, 100 ul of the compound or pure 
DMSO solution was added directly to well of a 24-well plate. 
The final concentration of compounds was 1 uM. Dosing 
Volume was adjusted if a different concentration of com 
pound was desired. After dosing the plates were incubated 
overnight at 37° C., 5% CO2. 24 h after addition of small 
compounds the media was replaced with fresh growth media 
and the dosing was repeated as described above, 24 h after 
second dosing RNA was extracted from the cells using SV 
Total RNA. Isolation System from Promega (cat it Z3105) 
following the manufacturers’ instructions. 600 ng of total 
RNA was added to the reverse transcription reaction per 
formed using High Capacity cDNA kit from Applied Biosys 
tems (cati4368813) as described in the manufacturer's pro 
tocol. The cDNA from, this reverse transcription reaction was 
used to monitor gene expression by real time PCR using ABI. 
Taqman Gene Expression Mix (cathA3695.10) and primers/ 
probes designed by ABI (for example, assay 
ID#Hs00856927 g1 for FLG). 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 StepOne thermal 
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cycler (ABI). The assay for 18S used to normalize the mRNA 
levels was manufactured by ABI (cath4319413E). Fold 
change in gene expression after treatment with Small com 
pounds was calculated based on the difference in. 18S-nor 
malized dOt values between treated and mock-transfected 
samples. 

Results: 

0369 Real Time PCR results shows fold change in Filag 
grin. mRNA expression in primary keratinocytes treated with 
the small molecules (FIG. 4). Another set of RealTime PCR 
results show that the levels of FLG Natural Antisense Tran 
Scripts in primary keratinocytes are significantly decreased 
after treatment with small molecules Bupropion, Bendipine 
and Topiramate (FIG. 5). 

SEQUENCE LISTING 

<16 Os NUMBER OF SEO ID NOS : 13 

<21 Os SEQ ID NO 1 
&211s LENGTH: 12747 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
3 O Os PUBLICATION INFORMATION: 

<3O8 DATAASE ACCESSION NUMBER: NMOO2O16 
&309s DATABASE ENTRY DATE: 2010 - 08-08 

<313> RELEVANT RESIDUES IN SEO ID NO : (1) . . (12747) 

<4 OOs SEQUENCE: 1 

34 
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0370 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 advanta 
geous for any given or particular application. 
0371. 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. 

cittittggtga acaaggttca catttattgc caaaagatgt ct actic toct ggaaaa catc 60 

tttgc cataa ttaatcttitt caa.gcaatat tcaaaaaaag ataaaaacac tdacacattg 12O 

agtaaaaaag agctgaagga acttctggala aaggaattt C ggcaaatcct galagaatc.ca 18O 

gatgaccCag at atggttga tigtct tcatg gatc acttgg at at agacca caacaagaaa 24 O 

attgact tca citgagtttct tctgatggta ttcaagttgg ct caag cata t tatgagt ct 3 OO 

accagaaaag agaattt acc gatat cagga caca agcaca gaaagcacag to at catgat 360 

aaacatgaag at aataaac a ggaagaaaac aaagaaaac a gaaaaagacic ct caagttctg 42O 

gaaagaagaa acaatagaaa agggaataag ggaagat coa agagcc caag agaaac aggg 48O 

gggaaaaggc atgaatctag ttctgaaaaa aaagaaagaa aaggat attic acct actic at 54 O 

agagaagaag aatatggaala aalaccatcat aact caagta aaaaagagala aaacaagact 6 OO 

gaaaatact a gattaggaga caataggaag aggctaagtgaaagacittga agagaaagaa 660 

gacaatgaag aaggagtata tatt atgala aatacaggala gaatgactica aaaatggata 72O 

caatcaggcc at attgccac at attacaca atccaggatgaa.gc.ctatoga caccactgat 78O 

agt ct attag aagaaaacaa aatatatgaa agat caaggit catctgatgg caaatcatca 84 O 

tot Caagtga acagg to aag acatgaaaat acaa.gc.cagg taccattgca ggagtcCagg 9 OO 

acaagaaagc gtaggggat C cagagittagc caggacaggg acagtgaggg acactic agaa 96.O 

gactctgaga gg cactctgg gtcggct tcc agaalaccatc atggatctgc gtgggagcag 102O 

tdaagagatg gCtccagaca ccc.caggtoc catgatgaag acagagc.ca.g. tcatgggcac 108O 

totgcagaca gCtccagaca at Caggcact cqt cacgcag agacitt cotc. tcgtggacag 114 O 

actgcatcat cocatgaac a ggcaagat.ca agtic caggag aaagacatgg atcc.ggccac 12 OO 
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ctggat.ccac tagctacact ggctgagaat gct ct caccc caggattitca tttittattitt 1920 

acca catcat tittggitatic ttalagatcaa t tactggag cagcggggtc. tca caaagag 198O 

gatacctggit gacacgc.cca ggctttcaga atgcactata gggctittagt gaCttgtc.ca 2O4. O 

ggttcagotgaaatgtgcca totgggacct actaatgctt gttgaactitt actggat.ctic 21OO 

agaa.gctggg tdt Cagaa.gc ticagatgttc Ctcagagcta catat caac aacctgtgat 216 O 

gacagagaga aggttgct Co. atgatggatt taalactta Ctggctagot aaacctgact 222 O 

gaatgggaag gaatgtggat agctttggala Ctctagtttic act agatgag ctgga atttg 228O 

tattittgaca aattgcacgt tatgattatt aagtaatgca actgatttitt ttitt.ccc.tta 234 O 

aaacaaacaa totagaatct gtgtaatcaa aataatttct ctaaaaggct gcaagtatat 24 OO 

gcttaaagtg ttggggcatt cagagcattt ggaac attac attcttittga atgtcaattg 246 O 

gtagatgaaa ataccagott ttaagt cata catttgattt tttgaaacaa tatgcattta 252O 

gagtttgtaa gtcaagtgaa taactgataa ggtaaaaaaa agggggagtt cattgttgag 2580 

tatgaattta aagtaaccag actgccttitt gtc.ca.gtggc tigt cagtaat titact tcagc 264 O 

aggcatttitt tttittittgag gotgttctat gatat catga ccc.ttcttgt aggaatgtgc 27 OO 

titcCagtggit gaggcagt ct gagaatgtgt galagcagtat aatgaagcca gaccalagatg 276 O 

gaagcttggc ctgggatttg agcatcagga aaactgttga agggittatgt atacat caca 282O 

Cacacacaca Cacacacaca Cacacacaca Cacacacaca Citctott CC a tactCctata 288O 

acaacgtata gtatt tacta tacctggtga cagg tattta citata cattg ttgaagatct 294 O 

atalacatgga atgcct agtg ctaagtgcag tdt CCttagt galaattgtat tdgtttggaa 3 OOO 

ttatt tatga gtttgggatt atttgtcact accct taaat gat cittgaca citcaccitatt 3 O 6 O 

tgaaaagata ttgaggattit gcc atttgat attgacCagg gtgtattgttg cacaaat att 312 O 

gtgaatatac atctgtctgt cct taaatca citgitaagttt taactggaat agatttgctic 318O 

Cacatt actic gg tagggctg at attt catg cct catggat gagaaaagaa taggcaaaaa 324 O 

ttatat ct cq ggctgcctica cacat cittitt aac aggataa goggaaaaata aatataagac 33 OO 

citatgagtta tdgcatcagg ctitgaactitt aattitatgaa ttaaaccaac aat attattg 3360 

attattgcaa ttatctat ct taattt catt tdttctic citt ttaaaaatta attatgttta 342O 

ttttacct at tdtgaataaa gttcacticctic ccatgtgctt atttcttgac totggcacta 3480 

attatt ctitc agtgcc taga titt cotggga citgct cagtt taagtaact t c tdaacattg 354 O 

gtct Ctgaga gaaaagacag taagtggga t Ctgtggaaa alacacatctg caaatgtctic 36OO 

attitttittct tcaggggtaa gttittct tcc ttggagactic ttgtc.ttgaa aaagtgatac 366 O 

tagat cacca tttggcaaga taattacaaa aggcagatag agtaattatt ttacatagot 372 O 

gttatagggit gactaagatc. tcagggaatg actgtgttct gtaatccact togc cc cactic 378 O 

aataccc.caa gttittataca agccaaagat gcttggagca gaatctgcta cctdaggctic 384 O 

cagggc ctitg gcc tagggaa actaatactt aactttittaa gtggit cattg atgacatcc c 3900 

actic Ctttct gagatgggta tatttgaaa ggcaggtgta t t catggaga gcagggcttg 396 O 

ggacctittgc tigcaagagga gcaact atta gcc tagacitt ttctaataag gactittctica 4 O2O 

tacctgtttic ctagatctgg to Cacataga agaaat Cagg galacacacag gg taggactic 4 O8O 

ttaaaggagt atgtttcttg gctttitt.cct aaaaactaaa acaaaaa.cat t catagdaaa 414 O 
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gcagtttagc C cagtgacta agagtataga cattggaatc taaagatct gggttggaat 42OO 

tctgcttcag ccatttacta attatgtaac titcacat citc tdagaatggg ggaaattitt c 426 O 

tittgcagggit tttacaaag Cttaaaagag ttaagttcaag tic ctggaac agaac agc.ca 432O 

ttcaataaat catagaaatt tttgtttitta cacaaattitt taaaaagtaa tatttitttgc 438 O 

atttgttaga aagacitat at tittctgttta gtggatgaca toatcatcat aaaaat cact 4 44 O 

gttacaagtt ttgttittgag aattaaaatc at at attaat cocaat caca ttgttgttggg 4500 

attaatcaac atctotgggc atctaatact gtaaaaa.cat ggcctgtgat tdgtotgctt 456 O 

ggaagtgcat Cttggttctg gct cagttgg Ctagtgggcc acattgatta aagatgaata 462O 

caatgccaa 46.29 

<210s, SEQ ID NO 3 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Antisense oligonucleotide 

<4 OOs, SEQUENCE: 3 

citcc ct ctdt gacttic cct c t 21 

<210s, SEQ ID NO 4 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Antisense oligonucleotide 

<4 OOs, SEQUENCE: 4 

gctato caca ttcct tcc.ca 2O 

<210s, SEQ ID NO 5 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Antisense oligonucleotide 

<4 OOs, SEQUENCE: 5 

gcagagccac Caagagtc.ca 2O 

<210s, SEQ ID NO 6 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Antisense oligonucleotide 

<4 OOs, SEQUENCE: 6 

<210s, SEQ ID NO 7 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Antisense oligonucleotide 

<4 OO > SEQUENCE: 7 
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to Cacatt CC titcCCatt Ca 

<210s, SEQ ID NO 8 
&211s LENGTH: 18 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Antisense oligonucleotide 

<4 OOs, SEQUENCE: 8 

c cct ctdtga citt coctic 

<210s, SEQ ID NO 9 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Antisense oligonucleotide 

<4 OOs, SEQUENCE: 9 

ccacatt cct tcc cattcag 

<210s, SEQ ID NO 10 
&211s LENGTH: 30 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Antisense oligonucleotide 

<4 OOs, SEQUENCE: 10 

mumcmc.mcmu citgtgactitc mcmcmumcmu. 

<210s, SEQ ID NO 11 
&211s LENGTH: 31 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Antisense oligonucleotide 

<4 OOs, SEQUENCE: 11 

mcmumcmcmc tictdtgacitt cmc.mcmumcm u 

<210s, SEQ ID NO 12 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Antisense oligonucleotide 

<4 OOs, SEQUENCE: 12 

citcc ct ctdt gacttic cct c t 

<210s, SEQ ID NO 13 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Antisense oligonucleotide 

<4 OOs, SEQUENCE: 13 

to Cacatt CC titcCCatt Ca 

18 

3 O 

31 

21 
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What is claimed is: 
1. A method of modulating a function of and/or the expres 

sion of a Filaggrin (FLG) 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 at least one oligonucleotide has at least 50% 
sequence identity to a reverse complement of a poly 
nucleotide comprising 5 to 30 consecutive nucleotides 
within nucleotides 1 to 4629 of SEQID NO: 2; thereby 
modulating a function of and/or the expression of the 
Filaggrin (FLG) polynucleotide in patient cells or tis 
sues in vivo or in vitro. 

2. A method of modulating a function of and/or the expres 
sion of a Filaggrin (FLG) 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 at least one oligonucleotide has at least 50% 
sequence identity to a reverse complement of a natural 
antisense of a Filaggrin (FLG) polynucleotide; thereby 
modulating a function of and/or the expression of the 
Filaggrin (FLG) polynucleotide in patient, cells or tis 
sues in vivo or in vitro. 

3. A method of modulating a function of and/or the expres 
sion of a Filaggrin (FLG) 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 Filaggrin (FLG) 
polynucleotide; thereby modulating a function of and/or 
the expression of the Filaggrin (FLG) polynucleotide in 
patient cells or tissues in vivo or in vitro. 

4. A method of modulating a function of and/or the expres 
sion of a Filaggrin (FLG) polynucleotide in patient cells or 
tissues in vivo or in vitro comprising: 

contacting said cells or tissues with at least one antisense 
oligonucleotide that targets a region of a natural anti 
sense oligonucleotide of the Filaggrin (FLG) polynucle 
otide; thereby modulating a function of and/or the 
expression of the Filaggrin (FLG) polynucleotide in 
patient cells or tissues in vivo or in vitro. 

5. The method of claim 4, wherein a function of and/or the 
expression of the Filaggrin (FLG) is increased in vivo or in 
vitro with respect to a control. 

6. The method of claim 4, wherein the at least one antisense 
oligonucleotide targets a natural antisense sequence of a Fil 
aggrin (FLG) polynucleotide. 

7. The method of claim 4, wherein the at least one antisense 
oligonucleotide targets a nucleic acid sequence comprising 
coding and/or non-coding nucleic acid sequences of a Filag 
grin (FLG) polynucleotide. 

8. The method of claim 4, wherein the at least one antisense 
oligonucleotide targets overlapping and/or non-overlapping 
sequences of a Filaggrin (FLG) polynucleotide. 

9. The method of claim 4, 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 nucle 
otide, and combinations thereof. 

10. The method of claim 9, wherein the one or more modi 
fications comprise at least one modified Sugar moiety selected 
from; a 2'-O-methoxyethyl modified sugar moiety, a 2'-meth 
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oxy modified Sugar moiety, a 2'-O-alkyl modified Sugar moi 
ety, a bicyclic Sugar moiety, and combinations thereof. 

11. The method of claim 9, wherein the one or more modi 
fications comprise at least one modified internucleoside link 
age selected from: a phosphorothioate, 2'-Omethoxyethyl 
(MOE).2'-fluoro, alkylphosphonate, phosphorodithioate, 
alkylphosphonothioate, phosphoramidate, carbamate, car 
bonate, phosphate triester, acetamidate, carboxymethyl ester, 
and combinations thereof. 

12. The method of claim 9, wherein the one or more modi 
fications 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. 

13. The method of claim 1, wherein the at least, one oligo 
nucleotide comprises at least one oligonucleotide sequences 
set forth as SEQID NOS: 3 to 13. 

14. A method of modulating a function of and/or the 
expression of a Filaggrin (FLG) gene in mammalian, cells or 
tissues in vivo or in vitro comprising: 

contacting said cells or tissues with at least one short inter 
fering RNA (siRNA) oligonucleotide 5 to 30 nucleotides 
in length, said at least one siRNA oligonucleotide being 
specific for an antisense polynucleotide of a Filaggrin 
(FLG) polynucleotide, wherein said at least one siRNA 
oligonucleotide has at least 50% sequence identity to a 
complementary sequence of at least about five consecu 
tive nucleic acids of the antisense and/or sense nucleic 
acid molecule of the Filaggrin (FLG) polynucleotide; 
and, modulating a function of and/or the expression of 
Filaggrin (FLG) in mammalian cells or tissues in Vivo or 
in vitro. 

15. The method of claim 14, 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 Fil 
aggrin (FLG) polynucleotide. 

16. A method of modulating a function of and/or the 
expression of Filaggrin (FLG) in mammalian cells or tissues 
in vivo or in vitro comprising: 

contacting said cells or tissues with at least one antisense 
oligonucleotide of about 5 to 30 nucleotides in length 
specific for noncoding and/or coding sequences of a 
sense and/or natural antisense Strand of a Filaggrin 
(FLG) polynucleotide wherein said at least one anti 
sense oligonucleotide has at least 50% sequence identity 
to at least one nucleic acid sequence set forth as SEQID 
NOS: 1 and 2; and, modulating the function and/or 
expression of the Filaggrin (FLG) in mammaliancells or 
tissues in vivo or in vitro. 

17. A synthetic, modified oligonucleotide 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 nucle 
otide, and combinations thereof, wherein said oligonucle 
otide is an antisense compound which hybridizes to and 
modulates the function and/or expression of a Filaggrin 
(FLG) gene in vivo or in vitro as compared to a normal 
control. 

18. The oligonucleotide of claim 17, wherein the at least 
one modification comprises an internucleotide linkage 
selected from the group consisting of phosphorothioate, 
alkylphosphonate, phosphorodithioate, alkylphosphonothio 
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ate, phosphoramidate, carbamate, carbonate, phosphate tri 
ester, acetamidate, carboxymethyl ester, and combinations 
thereof. 

19. The oligonucleotide of claim 17, wherein said oligo 
nucleotide comprises at least one phosphorothioate inter 
nucleotide linkage. 

20. The oligonucleotide of claim 17, wherein said oligo 
nucleotide comprises a backbone of phosphorothioate inter 
nucleotide linkages. 

21. The oligonucleotide of claim 17, wherein the oligo 
nucleotide comprises at least one modified nucleotide, said 
modified nucleotide selected from: a peptide nucleic acid, a 
locked nucleic acid (LNA), analogue, derivative, and a com 
bination thereof. 

22. The oligonucleotide of claim 17, wherein the oligo 
nucleotide comprises a plurality of modifications, wherein 
said modifications comprise modified nucleotides selected 
from; phosphorothioate, alkylphosphonate, phospho 
rodithioate, alkylphosphonothioate, phosphoramidate, car 
bamate, carbonate, phosphate triester, acetamidate, car 
boxymethyl ester, and a combination thereof. 

23. The oligonucleotide of claim 17, wherein the oligo 
nucleotide 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. 

24. The oligonucleotide of claim 17, wherein the oligo 
nucleotide 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. 

25. The oligonucleotide of claim 17, wherein the oligo 
nucleotide comprises a plurality of modifications, wherein 
said modifications comprise modified Sugar moieties selected 
from: a 2'-O-methoxyethyl modified sugar moiety, a 2'-meth 
oxy modified Sugar moiety, a 2'-O-alkyl modified Sugar moi 
ety, a bicyclic Sugar moiety, and a combination thereof. 

26. The oligonucleotide of claim 17, wherein the oligo 
nucleotide is of at least about 5 to 30 nucleotides in length and 
hybridizes to an antisense and/or sense strand of a Filaggrin 
(FLG) polynucleotide wherein said oligonucleotide has at 
least about 20% 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 Filaggrin (FLG) polynucleotide. 

27. The oligonucleotide of claim 17, wherein the oligo 
nucleotide 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 Filaggrin (FLG) 
polynucleotide. 

28. The oligonucleotide of claim 17, wherein said oligo 
nucleotide hybridizes to and modulates expression and/or 
function of at least one Filaggrin (FLG) polynucleotide in 
Vivo or in vitro, as compared to a normal control. 

29. The oligonucleotide of claim 17, wherein the oligo 
nucleotide comprises the sequences set forth as SEQID NOS: 
3 to 13. 

30. A composition comprising one or more oligonucle 
otides specific for one or more Filaggrin (FLG) polynucle 
otides, said polynucleotides comprising antisense sequences, 

Nov. 22, 2012 

complementary sequences, alleles, homologs, isoforms, vari 
ants, derivatives, mutants, fragments, or combinations 
thereof. 

31. The composition of claim 30, wherein the composition 
further comprises one or more FLG modulating molecules 
and a pharmaceutically acceptable carrier. 

32. The composition of claim 31, wherein the molecule is 
selected from the group of PioglitaZone, Lomerizine, Bupro 
pion, Phenprobamate, Benidipine, PiroXicam, Topiramate, 
Isradipine, Nicorandil, Piribedil, Oxaprozin, Glycopyrrolate, 
Granisetron, Memantine, Nimodipine and Amlodipine. 

33. The composition of claim 30, wherein the oligonucle 
otides have at least about 40% sequence identity as compared 
to any one of the nucleotide sequences set forth as SEQ ID 
NOS: 3 to 13. 

34. The composition of claim 30, wherein the oligonucle 
otides comprise nucleotide sequences set forth as SEQ ID 
NOS: 3 to 13. 

35. The composition of claim 34, wherein the oligonucle 
otides set forth as SEQID NOS:3 to 1.3 comprise one or more 
modifications or Substitutions. 

36. The composition of claim 35, wherein the one or more 
modifications are selected from: phosphorothioate, meth 
ylphosphonate, peptide nucleic acid, locked nucleic acid 
(LNA) molecules, and combinations thereof. 

37. A composition for use in treatment of a dermatological 
disease or disorder, the composition comprising one or more 
FLG modulating molecules and a pharmaceutically accept 
able earner. 

38. The composition of claim 37, wherein the compound is 
selected from the group of PioglitaZone, Lomerizine, Bupro 
pion, Phenprobamate, Benidipine, PiroXicam, Topiramate, 
Isradipine, Nicorandil, Piribedil, Oxaprozin, Glycopyrrolate, 
Granisetron, Memantine, Nimodipine and Amlodipine. 

39. The composition of claim 37, wherein the composition 
further comprises an antisense oligonucleotide that modu 
lates FLG expression or activity. 

40. The composition of claim 37, wherein the composition 
further comprises one antisense oligonucleotide to a Filag 
grin natural antisense sequence, wherein the antisense oligo 
nucleotide modulates the FLG expression in a subject. 

41. The composition of claim 40, wherein the oligonucle 
otide comprises nucleotide sequences set forth as SEQ ID 
NOS: 3 to 13. 

42. The composition of claim 40, wherein the oligonucle 
otide set forth as SEQID NOS: 3 to 13 comprise one or more 
modifications or Substitutions. 

43. A method of preventing or treating a disease associated 
with at least one Filaggrin (FLG) polynucleotide and/or at 
least one encoded product thereof, comprising: 

administering to a patient a therapeutically effective dose 
of at least one antisense oligonucleotide that binds to a 
natural antisense sequence of said at least one Filaggrin 
(FLG) polynucleotide and modulates expression of said 
at least one Filaggrin (FLG) polynucleotide; thereby 
preventing or treating the disease associated with the at 
least one Filaggrin (FLG) polynucleotide and/or at least 
one encoded product thereof. 

44. The method of claim 43, wherein a disease associated 
with the at least one Filaggrin (FLG) polynucleotide is 
selected from: a disease or disorder associated with abnormal 
function and/or expression of FLG, a dermatological disease 
or disorder, sign of cutaneous aging, a skin condition caused 
due to external aggression, a allergy, psoriasis, asthma, 
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eczema, hay lever, ichthyosis Vulgaris, atopic dermatitis 
(AD), eczema herpeticum, rheumatoid arthritis, a cardiovas 
cular disease or disorder, cancer, an inflammatory disease, an 
immune-mediated disease or disorder, a hyper-immunity or 
hypoinmunity disease or disorder, an autoimmune disease or 
disorder, asthma, psoriasis, an allergy (e.g., allergic rhinitis, 
contact type allergy, food allergy etc), celiac disease, a neu 
rological disease or disorder, a neurodegenerative disease or 
disorder (e.g. Alzheimer's disease, Parkinson's disease, ALS 
etc.), AIDS wasting, a disease or disorder associated with skin 
barrier function, a chronic inflammatory skin disease, clinical 
dry skin. 

45. A method of identifying and selecting at least one 
oligonucleotide for in vivo administration comprising: 

Selecting a target polynucleotide associated with a disease 
state; identifying at least one oligonucleotide compris 
ing at least five consecutive nucleotides which are 
complementary to rise selected target polynucleotide or 
to a polynucleotide that is antisense to the selected target 
polynucleotide; measuring the thermal melting point of 
a hybrid of an antisense oligonucleotide and the target 
polynucleotide or the polynucleotide that is antisense to 
the selected target polynucleotide under Stringent 
hybridization conditions; and selecting at least one oli 
gonucleotide for in vivo administration based on the 
information obtained. 

46. A method of treating an FLG associated disease or 
disorder in a Subject, the method comprises administering to 
the subject a composition comprising one or more FLG 
modulating molecules and a pharmaceutically acceptable 
carrier. 

47. The method of claim 46, wherein the compound is 
selected from the group of PioglitaZone, Lomerizine, Bupro 
pion, Phenprobamate, Benidipine, PiroXicam, Topiramate, 
Isradipine, Nicorandil, Piribedil, Oxaprozin, Glycopyrrolate, 
Granisetron, Memantine, Nimodipine and Amlodipine. 

48. The method of claim 46, wherein the composition 
further comprises an antisense oligonucleotide that modu 
lates FLG expression or activity. 

49. The method of claim 46, wherein the composition 
further comprises one antisense oligonucleotide to a Filag 
grin natural antisense sequence, wherein the antisense oligo 
nucleotide modulates the FLG expression in a subject. 

50. The method of claim 46, wherein a disease associated 
with the at least one Filaggrin polynucleotide is selected 
from: a dermatological disease or disorder, sign, of cutaneous 
aging, a skin condition caused due to external aggression, a 
allergy, psoriasis, asthma, eczema, hay fever, ichthyosis Vul 
garis, atopic dermatitis (AD), eczema herpeticum, rheuma 
toid arthritis, a cardiovascular disease or disorder, cancer, an 
inflammatory disease, an immune-mediated disease or disor 
der, a hyper-immunity or hypoinmunity disease or disorder, 
an autoimmune disease or disorder, asthma, psoriasis, an 
allergy (e.g., allergic rhinitis, contact type allergy, food 
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allergy etc.), celiac disease, a neurological disease or disor 
der, a neurodegenerative disease or disorder (e.g. Alzheimer's 
disease, Parkinson's disease, ALS etc.), AIDS wasting, a dis 
ease or disorder associated with skin barrier function, a 
chronic inflammatory skin disease, clinical dry skin. 

53. A method of preventing or treating a skin condition 
associated with at least one Filaggrin (FLG) polynucleotide 
and/or at least one encoded product thereof, comprising: 
administering to a patient having a skin condition or at risk of 
developing a skin condition a therapeutically effective close, 
of a Filaggrin up-regulating compound, at least one antisense 
oligonucleotide that binds to a natural antisense sequence of 
said at least one Filaggrin (FLG) polynucleotide and modu 
lates expression of said at least one Filaggrin (FLG) poly 
nucleotide and a pharmaceutically acceptable carrier; thereby 
preventing or treating the disease skin condition associated 
with the at least one Filaggrin (FLG) polynucleotide and/or at 
least one encoded product thereof. 

52. The method of claim 51, wherein the compound, is 
selected from the group of PioglitaZone, Lomerizine, Bupro 
pion, Phenprobamate, Benidipine, PiroXicam, Topiramate, 
Isradipine, Nicorandil, Piribedil, Oxaprozin, Glycopyrrolate, 
Granisetron, Memantine, Nimodipine and Amlodipine. 

53. The method of claim 51, wherein the skin condition is 
caused by caused by inflammation, light damage or aging. 

54. The method of claim 51, wherein the skin condition is 
the development of wrinkles, contact dermatitis, atopic der 
matitis, actinic keratosis, keratinization disorders, an epider 
molysis bullosa disease, exfoliative dermatitis, seborrheic 
dermatitis, an erythema, discoid lupus erythematosus, der 
matomyositis, skin cancer, or an effect of natural aging. 

55. A use of the composition of claim 30, in the manufac 
ture of a medicament for the treatment of a dermatological 
disease or disorder. 

56. The use of claim 55, wherein the composition further 
comprises an antisense oligonucleotide that modulates FLG 
expression or activity. 

57. The use of claim 55, wherein the composition further 
comprises one antisense oligonucleotide to a Filaggrin natu 
ral antisense sequence, wherein the antisense oligonucleotide 
modulates the FLG expression in a subject. 

58. The use of claim 55, wherein the compound is selected 
from the group of PioglitaZone, Lomerizine, Bupropion, 
Phenprobamate, Benidipine, Piroxicam, Topiramate, Israd 
ipine, Nicorandil, Piribedil, Oxaprozin, Glycopyrrolate, Gra 
nisetron, Memantine, Nimodipine and Amlodipine. 

59. The use of claim 55, wherein the dermatological dis 
ease or disorder is: development of wrinkles, contact derma 
titis, atopic dermatitis, actinic keratosis, keratinization disor 
ders, an epidermolysis bullosa disease, exfoliative dermatitis, 
Seborrheic dermatitis, an erythema, discoid lupus erythema 
tosus, dermatomyositis, skin cancer, or an effect of natural 
aging. 


