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1
METHOD FOR TREATING AND/OR
PREVENTING MYOPIA

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the benefit of U.S. Provisional
Application No. 62/024,078, filed on Jul. 14, 2014, the
entirety of which is incorporated by reference herein.

INCORPORATION BY REFERENCE OF
SEQUENCE LISTING

A sequence listing submitted as a text file via EFS-Web is
incorporated herein by reference. The text file containing the
sequence listing is named “0911-A52745-US_Seq_Lis-
ting.txt”; its date of creation was Mar. 10, 2015; and its size
is 47,792 bytes.

TECHNICAL FIELD

The present disclosure is based on the discovery of the
association between RNA interference (RNAi) and myopia
and/or high myopia, and thus develops related applications
of RNA interference for treatment and/or prevention, and
risk assessment for myopia. The present disclosure relates to
a method for treating and/or preventing myopia.

BACKGROUND

Micro RNAs (miRNAs) are noncoding, single-stranded
RNA molecules about 21-33 nucleotides in length (Curr Biol
2002; 12:735-739.2.; Nature 2004; 431:350-355). In some
species, a mature miRNA is complementary to the 3'
untranslated region (UTR) of one or more messenger RNAs
(mRNAs). The annealing of a micro RNA to its target
messenger RNA causes an inhibition of protein translation,
and/or cleavage of the messenger RNA. Micro RNAs are
capable of regulating cell growth, differentiation, and apop-
tosis (Nature 2004; 431:350-355; Proceedings of the
National Academy of Sciences of the United States of
America 2006; 103:7024-7029; British journal of cancer
2006; 94:776-780; Science 2005; 310:1817-1821). There-
fore, dysregulation of miRNAs may lead to human diseases.
In this respect, several exciting researches have been
focused on the role of miRNAs in cancers.

The PAX6 gene belongs to a highly conserved family of
transcription factors containing the paired and homeobox
DNA-binding domains. PAX6 gene is involved in the devel-
opment of the central nervous system and eye development.
It plays a significant role during the induction of the lens and
retina differentiation, and has been considered the master
gene for eye development (Exp Eye Res 2006; 83:233-234;
Brain Res Bull 2008; 75:335-339). The inventors previously
reported the 3' untranslated region single nucleotide poly-
morphism (SNP) rs662702 of the PAX6 gene is associated
with extreme myopia (Invest Ophthalmol Vis Sci 2011;
52:35000-35005). In the subsequent report, the inventors
proved that the preceding single nucleotide polymorphism is
located in the microRNA-328 (miR-328) binding site on the
PAX6 gene (Invest Ophthalmol Vis Sci. 2012 May 31;
53(6):2732-9). The functional assay suggested that the C
allele of the single nucleotide polymorphism can reduce
PAX6 protein levels and that significantly increases risk of
myopia.

Signals which originate from the retina can be conveyed
to the sclera (Vis Neurosci 2005; 22:251-261), especially
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those from the photoreceptors and the retinal pigment epi-
thelium (RPE). Therefore, investigating the interaction
between retinal pigment epithelium cells and scleral cells
may provide more insight to the development of myopia.

However, in the past, there have been no reports about the
role of micro RNA on the development of myopia, and at
present, there are no reports of research related to using
RNA interference as a medicament for treating and/or pre-
venting myopia.

SUMMARY

The present disclosure provides a method for treating
and/or preventing myopia, comprising administering an
RNA interference (RNAi) to a subject, wherein the RNA
interference is capable of counteracting another RNA inter-
ference, and the other RNA interference is an RNA inter-
ference capable of inhibiting an expression of PAX-6 gene,
and the RNA interference capable of inhibiting an expres-
sion of PAX-6 gene comprises microRNA-328.

The present disclosure also provides a method for assess-
ing whether a subject is at risk of developing myopia or high
myopia.

A detailed description is given in the following embodi-
ments with reference to the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

The present disclosure can be more fully understood by
reading the subsequent detailed description and examples
with references made to the accompanying drawings,
wherein:

FIG. 1 shows different types of chemically modified
nucleic acids;

FIG. 2A shows a schematic diagram of a microRNA-328
binding site in the PAX6 3' untranslated region;

FIG. 2B shows endogenous expression levels of micro-
RNA-328 and PAX6 in retinal pigment epithelium and
scleral cells, respectively. The relative levels of microRNA-
328 and PAX6 were analyzed by the quantitative polymerase
chain reactions;

FIG. 2C shows the results of performing in situ hybrid-
ization on ocular tissues with locked nucleic acid modified
microRNA-328 probes or negative control. Left panel: In
situ hybridization of microRNA-328 showed the presence of
microRNA-328 in the normal eyes of mice (the position
indicated by an arrow mark) (n=2). Right panel: The nega-
tive control of in situ hybridization (i.e. without any micro-
RNA-328 probe) did not show any signal;

FIGS. 2D and 2E show the results for luciferase assays for
microRNA-328 mimic targeting wild-type PAX6 3' untrans-
lated region and mutant PAX6 3' untranslated region, respec-
tively. Cells were transfected with 600 ng pMiR-PAX6
3'UTR or mutant PAX6 3' untranslated region, respectively
and dosed with microRNA-328 mimic. After 24 hours, the
luciferase activity was measured. pEGFP plasmids were also
co-transfected into cells, and the GFP signal was used as an
internal control.

FIG. 2F shows that microRNA-328 mimic decreased
PAX6 expression in a dose-dependent manner. After cells
were dosed with microRNA-328 mimic for 24 hours, the
relative mRNA and protein levels of PAX6 were analyzed by
the quantitative polymerase chain reactions and the immu-
noblotting assays, respectively. Data are meanszstandard
deviation of three experiments, and * means p value<0.05.

FIG. 3 shows that microRNA-328 binding ability is
regulated by PAX6 3' untranslated region SNP rs662702.
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Two reporter constructs were constructed, one with three
copies of the risk C allele of the 3' untranslated region SNP
rs662702 while the other with three copies of the protective
T allele. Constructs were co-transfected with microRNA-
328 mimic into retinal pigment epithelium cells. After
24-hour incubation, the luciferase activity was measured.
pEGFP plasmids were also co-transfected into cells, and the
GFP signal was used as internal control. Data are
meansz*standard deviation of three experiments, and *
means p value<0.05.

FIG. 4A shows that short hairpin RNA against PAX6 dose
dependently knocked down PAX6 expression in retinal
pigment epithelium cells.

FIGS. 4B and 4C respectively show PAX6 knockdown in
retinal pigment epithelium cells enhancing retinal pigment
epithelium cell proliferation observed with a microscope and
demonstrated by the WST-1 assay.

FIGS. 4D-4F show that knocked-down PAX6 induces
TGF-B3 expression. After cells were transfected with short
hairpin RNA against PAX6 for 24 hours, the relative mRNA
levels of PAX6, TGF-p1, TGF-p2, and TGF-3 were ana-
lyzed by the quantitative polymerase chain reactions. The
protein level of PAX6 was analyzed by immunoblot. Data
are meanssstandard deviation of three experiments, and *
means p value<0.05.

FIGS. 5A and 5B respectively show overexpression of
PAX6 in retinal pigment epithelium cells and repressed
TGF-B3 expression due to overexpression of PAX6 in retinal
pigment epithelium cells. After cells were transfected with
dose course of pEGFP-PAX6 plasmid for 24 hours, the
relative mRNA levels of PAX6 and TGF-p3 were respec-
tively analyzed by using quantitative polymerase chain
reaction. The protein level of PAX6 was analyzed by using
western blotting assay. Data are means+standard deviation
of three experiments, and * means p value<0.05.

FIGS. 6A and 6B respectively show that microRNA-328
enhances retinal pigment epithelium cell proliferation and
microRNA-328 increases TGF-B3 expression. After cells
were transfected with microRNA-328 mimic for 24 hours,
the relative mRNA levels of TGF-p3 were measured by
quantitative polymerase chain reactions. Cell viability was
assessed by the WST-1 assay. Data are meanszstandard
deviation of three experiments, and * means p value<0.05.

FIGS. 7A-TE respectively show that down-regulated
PAX6 in retinal pigment epithelium cells influences scleral
cell viability (FIG. 7A), mRNA levels of collagen I, integrin
p1 and matrix metalloproteinase 2 (FIGS. 7B-7D), and
protein levels of collagen I, integrin f1 and matrix metal-
loproteinase 2 (FIG. 7E). After REP cells were transfected
with short hairpin RNA against PAX6 for 24 hours, the
conditioned medium was collected and added to the scleral
cells. The relative mRNA and protein levels in scleral cells
were measured by the quantitative polymerase chains reac-
tions and the immunoblots, respectively. Respective cell
viability was studied by the WST-1 assay. Data are
meansz*standard deviation of three experiments, and *
means p value<0.05.

FIGS. 8A-8E respectively show that overexpression of
PAX6 influences scleral cell viability (FIG. 8A), mRNA
levels of collagen I, integrin 1 and matrix metalloprotein-
ase 2 (FIGS. 8B-8D), and protein levels of collagen I,
integrin 1 and matrix metalloproteinase 2 (FIG. 8E). After
cells were respectively transfected with plasmid carried
PAX6 gene for 24 hours, the conditioned medium was
collected and added to the scleral cells. The relative mRNA
and protein levels in scleral cells were measured by the
quantitative polymerase chain reactions and the immunob-
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lots, respectively. Respective cell viability was studied by
the WST-1 assay. Data are meanszstandard deviation of
three experiments, and * means p value<0.05.

FIGS. 9A and 9B respectively show the results of observ-
ing retinal pigment epithelium cells treated with retinoic
acid with a microscope and analyzing retinal pigment epi-
thelium cells treated with retinoic acid by WST-1 assay. The
results show that retinoic acid enhances retinal pigment
epithelium cell proliferation. After cells were treated with
retinoic acid, cell viability was observed by microscope
imaging and measured by the WST-1 assay. Data are
meansz*standard deviation of three experiments, and *
means p value<0.05.

FIGS. 9C and 9D respectively show that retinoic acid
induce microRNA-328 expression and retinoic acid
decrease micro PAX6 expression. After cells were treated
with retinoic acid for 24 hours, the relative mRNA levels of
PAX6 and microRNA-328 were measured by the quantita-
tive polymerase chain reactions. The protein level of PAX6
was measured by immunoblot. Data are meanszstandard
deviation of three experiments, and * means p value<0.05.

FIG. 10A shows microRNA-328 expression level in the
retinas: for the normal mouse, (control group), for the
normal eye of the experimental mouse (control group for the
opposite side eye) and the myopic eye of the experimental
mouse.

FIG. 10B shows microRNA-328 expression level in the
retinas: for the normal mouse, (control group), for the
normal eye of the experimental mouse (control group for the
opposite side eye) and the myopic eye of the experimental
mouse.

FIGS. 11A and 11B show the results for administering
locked nucleic acid modified antisense for microRNA-328
in the form of an eye drop to the eyes of the mouse and then
performing sectioning and in situ hybridization on the eyes
of the mouse. FIG. 11A shows the results of the negative
control and the positive control, and FIG. 11B shows the
results of the results of the groups respectively treated with
the eye drop containing non-encapsulated locked nucleic
acid modified antisense for microRNA-328 and eye drop
containing encapsulated locked nucleic acid modified anti-
sense for microRNA-328. In FIGS. 11A and 11B, the
photographs on the left were 200 times magnification; the
photographs on the right magnify the rectangular frame in
the photographs on the left. The results show that locked
nucleic acid modified antisense for microRNA-328 can
reach the retina and the scleral (shown in purple (indicated
by an arrow mark)). A: Retina; B: Choroid; C: Scleral.

DETAILED DESCRIPTION

In the following detailed description, for purposes of
explanation, numerous specific details are set forth in order
to provide a thorough understanding of the disclosed
embodiments. It will be apparent, however, that one or more
embodiments may be practiced without these specific
details. In other instances, well-known structures and
devices are schematically shown in order to simplify the
drawing.

The present disclosure is based on the discovery of the
relation between RNA interference (RNAi) and myopia
and/or high myopia, and thus develops related applications
of RNA interference for treatment and/or prevention, and
risk assessment for myopia.

At present, it is known that PAX6 gene (SEQ ID NO. 1)
regulating expressions of the downstream genes may relate
to the development of myopia, and in the experiments of the
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present disclosure, it is proven that microRNA-328 exists in
animal ocular tissues, and exists in the sclera and the retina
of myopic mice. Moreover, the experiments of the present
disclosure prove that microRNA-328 can bind to 3' untrans-
lated region of the PAX6 gene, and confirm that microRNA-
328 can regulate mRNA of PAX6 to decrease both the
amount thereof and the protein expression amount of PAX6.

Furthermore, in the experiments of the present disclosure,
it is proven that risk C allele of the single nucleotide
polymorphism (SNP) rs662702 (SEQ ID NO. 2) located on
the PAX6 3' untranslated region, as compared to its protec-
tive T allele, has a higher sensitivity to microRNA-328.
Namely, the single nucleotide polymorphism rs662702
located on the 3' untranslated region substantiality influ-
ences the binding ability of microRNA-328 to the PAX6 3'
untranslated region and results in different danger level of
suffering myopia within individuals.

In addition, during the formation of myopia, the retinal
pigment epithelium will proliferate. Moreover, previous
studies indicate that an increase of TGF-§ was an important
factor in the retinoscleral signaling pathway during myopia
development (J Exp Eye Res 2009; 88:458-466). In the
present disclosure, it is confirmed that in retinal pigment
epithelium cells, by an RNA interference method can reduce
PAX6 expressions in a dose-dependent manner, and the
reduction of PAX6 significantly enhanced retinal pigment
epithelium cell proliferation and significantly enhanced
TGF-B3 expression. Furthermore, in the present disclosure,
it is also confirmed that microRNA-328 mimic can dose-
dependently enhance retinal pigment epithelium cell prolif-
eration and induce TGF-f3 expression in retinal pigment
epithelium cells.

Moreover, at present it is known that scleral thinning,
reduced scleral collagen I accumulation, decreased integrin
1 subunit expression, and increased matrix metalloprotei-
nase 2 (MMP2) are important changes in the development of
myopia (Exp Eye Res 2006; 82:185-200; Invest Ophthalmol
Vis Sci 2006; 47:4674-4682; Exp Eye Res 1996; 63:369-
381. Invest Ophthalmol Vis Sci 2001; 42:1153-1159; Invest
Ophthalmol Vis Sci 2002; 43:2067-2075), and in the present
disclosure, reducing PAX6 expression in the sclera cells by
an RNA interference method can result in significant
decreases of collagen I and integrin 1 levels but an increase
of matrix metalloproteinase 2 expression levels.

According to the foregoing, the present disclosure has
clearly proved that RNA interference, such as microRNA-
328, etc. can reduce the expression level of PAX6, and thus
cause myopia development factors go toward a condition to
develop myopia. Therefore, in the present disclosure, a
concept is proposed, and in the concept, the RNA interfer-
ence related to myopia development in the body mentioned
above is counteracted by using another RNA interference to
achieve the effects of treating and preventing myopia.

Therefore, in one aspect of the present disclosure, the
present disclosure provides a method for treating and/or
preventing myopia. The method for treating and/or prevent-
ing myopia may comprise administering an RNA interfer-
ence (RNAI) to a subject, but it is not limited thereto. The
foregoing RNA interference is capable of counteracting
another RNA interference.

The subject may comprise a mammal, such as mouse, rat,
rabbit, dog, cat, monkey, orangutan, human, etc. but it is not
limited thereto. In one embodiment, the subject is a human.
In another embodiment, the subject is a mouse. Moreover,
the subject may be a subject suffering from myopia or a
normal subject which has the possibility of suffering from
myopia.
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The other RNA interference mentioned above may be an
RNA interference capable of inhibiting an expression of
PAX-6 gene. In one embodiment, the preceding RNA inter-
ference capable of inhibiting an expression of PAX-6 gene
may comprise microRNA-328, but it is not limited thereto.
In an exemplificative embodiment, the preceding RNA
interference capable of inhibiting an expression of PAX-6
gene is microRNA-328.

As mentioned in the present disclosure, “microRNA-328”
refers to a mature form of microRNA-328 or a precursor of
microRNA-328 (comprising pre-microRNA-328 and pri-
microRNA-328). In one embodiment, microRNA-328 may
comprise an original human microRNA-328 (the sequence
of the original human microRNA-328 is CUGGCCCUCU-
CUGCCCUUCCGU (SEQ ID NO. 3)), a modified human
microRNA-328 such as a precursor of human microRNA-
328 (for example, human pre-microRNA-328 (the sequence
thereof is UGGAGUGGGGGGGCAGGAGGGGCUCA-
GGGAGAAAGUGCAUACAGCCCCUGG  CCCUCU-
CUGCCCUUCCGUCCCCUG (SEQID NO. 4)) and human
pri-microRNA-328).

Furthermore, in the preceding embodiment in which the
RNA interference capable of inhibiting an expression of
PAX-6 gene may comprise microRNA-328, the foregoing
RNA interference capable of inhibiting an expression of
PAX-6 gene may comprise an antisense RNA for counter-
acting the microRNA-328, and the sequence of the antisense
RNA for counteracting the microRNA-328 may comprise at
least a part of the complementary sequence for the micro-
RNA-328.

In one embodiment, the sequence of the preceding anti-
sense RNA for counteracting the microRNA-328 may com-
prise SEQ ID NO. 5 (the complementary sequence for SEQ
ID NO. 3) or SEQ ID NO. 6 (the complementary sequence
for SEQ ID NO. 4). In another embodiment, the sequence of
the preceding antisense RNA for counteracting the micro-
RNA-328 may comprise SEQ ID NO. 7. In an exemplifi-
cative embodiment, the sequence of the preceding antisense
RNA for counteracting the microRNA-328 is SEQ ID NO.
7.

In addition, the foregoing antisense RNA for counteract-
ing the microRNA-328 may be composed of non-modified
RNA or comprise at least one chemically modified nucleic
acid.

Generally, antisense oligonucleotides have to possess the
following characteristics, and thus can be applied to the use
of medical therapy

1. capable of resisting exonucleases to increase stability;

2. having high solubility; and

3. having good hybridization ability.

In order to increase the stability, solubility and hybrid-
ization ability of an RNA interference, at present, RNA
interference is formed by chemically modified nucleic acids
to promote medical therapy applications thereof. The types
of chemically modified nucleic acids may be referred to in
FIG. 1 (from Kausch et al. (2002) J Urol. 168(1):239-247),
and chemically modified nucleic acids can be classified into
three types based on the chemical modification thereto:

(1) With modification of phosphate group, such as phos-
phodiester nucleic acid, phosphorothioate nucleic acid,
methylphosphonate nucleic acid and phosphoroamidate
nucleic acid;

(2) With modification of the oxygen linked by 2' carbon
of pentose, such as 2'-O -methyl nucleic acid and locked
nucleic acid (LNA); and

(3) With modification of 3' carbon of pentose, such as
peptide nucleic acid (PNA) and N-Morpholino.
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Therefore, in the embodiment mentioned above, chemi-
cally modified nucleic acids which can form an antisense
RNA for counteracting the microRNA-328 may comprise,
but are not limited to phosphodiester nucleic acid, phospho-
rothioate nucleic acid, methylphosphonate nucleic acid,
phosphoroamidate nucleic acid, 2'-O-methyl nucleic acid,
peptide nucleic acid (PNA), N-Morpholino or locked
nucleic acid (LNA).

In addition, the RNA interference capable of counteract-
ing another RNA interference may be formulated alone to
form a medicament or may be formulated with a pharma-
ceutically acceptable carrier to form a medicament. In an
exemplificative embodiment, the medicament mentioned
above is in the form of an eye drop.

The pharmaceutically acceptable carrier may comprise a
nanoparticle, but it is not limited thereto. Nanoparticles are
defined as particulate dispersions or solid particles with a
size in the range of 10-1000 nm. Nanoparticles can be
prepared from a variety of materials such as lipids, proteins,
polysaccharides and synthetic polymers. Depending upon
the method of preparation, nanoparticles, nanospheres or
nanocapsules can be obtained. Nanocapsules are systems in
which the agent is confined to a cavity surrounded by a
unique polymer membrane, while nanospheres are matrix
systems in which the drug is physically and uniformly
dispersed. Nanoparticles have been prepared most fre-
quently by three methods: (1) dispersion of preformed
polymers; (2) polymerization of monomers; and (3) ionic
gelation or coacervation of hydrophilic polymers. However,
other methods such as supercritical fluid technology and
particle replication in non-wetting templates (PRINT) have
also been described in the literature for production of
nanoparticles.

Examples of the foregoing nanoparticle may comprise,
but are not limited to, a liposome, a micelle, a metal
nanoparticle and a polymer nanoparticle.

In one embodiment, the nanoparticle mentioned above is
a liposome, and the foregoing RNA interference capable of
counteracting another RNA interference is encapsulated in
the liposome. Moreover, in this embodiment, the preceding
medicament may be in the form of an eye drop.

The pharmaceutically acceptable carrier mentioned above
may also comprise, but is not limited to, a solvent, a
dispersion medium, a coating, an antibacterial and antifun-
gal agent, and an isotonic and absorption delaying agent, etc.
and they are compatible to pharmaceutical administration.
The pharmaceutical composition can be formulated into
dosage forms for different administration routes utilizing
conventional methods.

Furthermore, the pharmaceutically acceptable salt may
comprise, but is not limited to, inorganic cation salts includ-
ing alkali metal salts such as sodium salt, potassium salt or
amine salt, alkaline-earth metal salt such as magnesium salt
or calcium salt, the salt containing bivalent or quadrivalent
cation such as zinc salt, aluminum salt or zirconium salt. In
addition, the pharmaceutically acceptable salt may also
comprise organic salt including dicyclohexylamine salt,
methyl-D-glucamine, and amino acid salt such as arginine,
lysine, histidine, or glutamine.

The medicament prepared from the present disclosure
may be administered orally, parentally, via an inhalation
spray or via an implanted reservoir. The parental method
may comprise eye drop, subcutaneous, intracutaneous, intra-
venous, intramuscular, intraarticular, intraarterial, intrasyn-
ovial, intrasternal, intrathecal, and intralesional, as well as
infusion techniques.

20

25

30

35

40

45

50

55

60

65

8

An oral composition can comprise, but is not limited to,
tablets, capsules, emulsions and aqueous suspensions, dis-
persions and solutions.

EXAMPLES

A. Material and method

Material

The Luciferase Assay System and cloning kits were
purchased from Promega Corporation (Madison, Wis.,
USA). Anti-PAX6, anti-collagen I, anti-integrin f3, and anti-
matrix metalloproteinase 2 (MMP2) antibodies were pur-
chased from GeneTex Inc (Irvine, Calif., USA). Anti-p-actin
antibody, Enhanced Chemiluminescence (ECL) solution,
and WST-1 were purchased from Millipore (Billerica,
Mass., USA). Trizol® reagent, secondary antibodies and
Lipofectamine were purchased from Invitrogen (Carlsbad,
Calif., USA). SYBR® Green PCR Master Mix, Multi-
Scribe™ Reverse Transcriptase Kit, TagMan® microRNA-
328 and U44 Assays, and microRNA-328 mimic were
purchased from Applied Biosystems (Carlsbad, Calif,,
USA). Primer sets were synthesized by Mission Biotech
(Nankang, Taiwan). Anti-PAX6 shRNA was purchased from
the National RNAi Core Facility (Nankang, Taiwan). The
ARPE-19 cell line was purchased from ATCC (Manassas,
Va., USA). The cell culture-related reagents were purchased
from GIBCO-BRL (Grand Island, N.Y., USA). Unless oth-
erwise specified, all other reagents were of analytical grade.

Method

1. Cell Culture, Treatments and Transfection

The human retinal pigment epithelium (RPE) cell line,
ARPE-19, was grown in DMEM/F12 medium with 1%
Penicillin/Streptomycin  and 10% heat-inactivated fetal
bovine serum (FBS) at 37° C. in a humidified atmosphere of
95% air/5% CO,. Cells below passage 20 were used in all
experiments. To conduct the transfection experiments, reti-
nal pigment epithelium cells were seeded into a 12-well
plate at a density of 1x10° cells/well. After achieving 70%
confluence in a well, a short hairpin RNA (shRNA) as
control or a short hairpin RNA against PAX6 and pEGFP-
N3, or a plasmid with PAX6 gene were respectively trans-
fected with Lipofectamine 2000 (Invitrogen). After 24-hour
incubation, retinal pigment epithelium cells were lysed for
further study.

2. RNA Isolation and Quantitative Real-Time Polymerase
Chain Reaction (PCR)

Extraction of total RNA from cultured cells was carried
out using Trizol®. RNA purity was checked using A260/
A280 readings. cDNA was synthesized from 1 pg total RNA
using random primers and the MultiScribe™ Reverse Tran-
scriptase Kit. ¢cDNA of microRNA-328 was synthesized
with TagMan® MicroRNA Assay. The cDNA was diluted by
a ratio of 1:30 with PCR grade water and then stored at —20°
C.

For quantitative real-time PCR, specific primers were
designed, and the details are listed in Table 1. Gene expres-
sion level was quantified on an ABI 7500 real-time PCR
machine (Applied Biosystems) with pre-optimized condi-
tions. Each polymerase chain reaction was performed in
duplicate using 5 pl 2xSYBR Green PCR Master Mix, 0.2
pL primer sets, 1 pL cDNA, and 3.6 pl nucleotide-free H,O
to yield a 10 plL of total reaction volume. The expression
level of microRNA-328 was normalized to that of U44 as the
internal control for microRNA-328 by using the equation of
log,, (272°%), where ACt=(Ct,,;....xn.s.325-Crras). The rela-
tive expression level of other genes was normalized to the
level of the housekeeping gene GAPDH.
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TABLE 1

Primer Sequences for quantitative real-time
polymerase chain reaction

Primer Sequence
For cloning PAXé full length cDNA

PAX6 - AGGAAGCTTATGCAGAACAGTCACAGCGGAGTG
clone-F (SEQ ID NO. 9)
PAX6 - AGGGGATCCTTACTGTAATCTTGGCCAGTATTGAG
clone-R (SEQ ID NO. 10

For PAX6é 3' untranslated region reporter assay
PAX6 - CGGACTAGTAGACAACAACAAAGCAGACTGTGACTG
3UTR-F (SEQ ID NO. 11
PAX6 - GCGACGCGTTTAGAGCAGTTTGAACGTTTATTACT
3UTR-R (SEQ ID NO. 12)
PAX6 - AGGGAACTGTCAGAGACTTTAGCTGTGGGAGTGCATGCC

3UTR-mut-F (SEQ ID NO. 13)
PAX6 -

3UTR-mut-R

GGCATGCACTCCCACAGCTAAAGTCTCTGACAGTTCCCT
(SEQ ID NO. 14)
For gene expression

Pax6-F GTAAACCGAGAGTAGCGACTCC
(SEQ ID NO. 15

Pax6-R GCACTCCCGCTTATACTGGG
(SEQ ID NO. 16)

TGF-P1-F CAAGGACCTCGGCTGGAA
(SEQ ID NO. 17

TGF-P1-R CCGGGTTATGCTGGT TGTACA
(SEQ ID NO. 18

TGF-p2-F GAGTACTACGCCAAGGAGGTTTACA
(SEQ ID NO. 19

TGF-P2-R CGAACAATTCTGAAGTAGGGTCTGT
(SEQ ID NO. 20

TGF-P3-F GGAAAACACCGAGTCGGAATAC
(SEQ ID NO. 21

TGF-P3-F GCGGAAAACCTTGGAGGTAAT
(SEQ ID NO. 22)

Collagen ATGGATGAGGAAACTGGCAACT

I-F (SEQ ID NO. 23)

Collagen GCCATCGACAAGAACAGTGTAAGT

I-R (SEQ ID NO. 24)

Integrin GTGGAGGAAATGGTGTTTGC

pL-F (SEQ ID NO. 25

Integrin GTCTGCCCTTGGAACTTGG

BL-R (SEQ ID NO. 26

MMP2 -F CAAGGACCGGTTTATTTGGC
(SEQ ID NO. 27

MMP2 -R ATTCCCTGCGAAGAACACAGC
(SEQ ID NO. 28

GAPDH-F GTGAAGGTCGGAGTCAAC
(SEQ ID NO. 29

GAPDH-R GTTGAGGTCAATGAAGGG
(SEQ ID NO. 30

3. Immunoblot Analysis

Cells were harvested in RIPA buffer (1% Nonidet P-40,
0.5% deoxycholate, 0.1% SDS in PBS) containing protease
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inhibitor cocktail (Calbiochem) and centrifuged at 12,000
rpm for 10 minutes at 4° C. The supernatant was used as
total cell lysate. Lysates (20 pug) were denatured in 2% SDS,
10 mM dithiothreitol, 60 mM Tris-HCI (pH 6.8), and 0.1%
bromophenol blue, and loaded onto a 10% polyacrylamide/
SDS gel. Then, the separated proteins were transferred onto
a PVDF membrane. The membrane was blocked for 1 hour
at room temperature in PBS containing 5% non-fat dry milk
and incubated overnight at 4° C. in PBS-T containing the
primary antibody. The membrane was washed in PBS-T,
incubated with the secondary antibody conjugated to horse-
radish peroxidase for 1 hour at room temperature, and then
washed in PBS-T. The ECL non-radioactive detection sys-
tem was used to detect the antibody-protein complexes by
photographing with a Bio-Rad ChemiDoc XRS System.

4. Construction of the PAX6 3' Untranslated Region
Reporter Plasmid and Mutagenesis

Polymerase chain reaction was performed using sets of
primers specific for the PAX6 3' untranslated region listed in
Table 1, of which the forward primer was Spel-site-linked
and the reverse primer was Mlul-site-linked. Retinal pig-
ment epithelium genomic DNA was used as the template.
The 1500-bp polymerase chain reaction products were
digested with Spel and Mlul and cloned downstream of the
luciferase gene in the pMIR-REPORT luciferase vector
(Ambion). This vector was sequenced and named pMIR-
PAX6-3"UTR. Site-directed mutagenesis of the microRNA-
328 target site in the PAX6 3' untranslated region was carried
out using the QuikChange® Site-Directed Mutagenesis Kit
(Stratagene, Heidelberg, Germany) and the vector named
pMIR-PAX6-3UTR-mutant. For reporter assays, the cells
were transiently transfected with wild-type (pMIR-PAX6-
3'UTR) or mutant (pMIR-PAX6-3"UTR-mutant) reporter
plasmids and microRNA-328 mimic by using Lipo-
fectamine 2000 (Invitrogen). The pEGFP plasmids were
co-transfected and acted as the internal control. 24 hours
after the transfection, the reporter assay was performed
using the Luciferase Assay System (Promega).

5. Construction of Full-Length PAX6 cDNA

The full-length ¢cDNA of PAX6 (NM_000280) was gen-
erated by PCR amplification using the primers listed in Table
1. The following thermal profile was used for the PCR
amplification of cDNA (500 ng) in a GeneAmp PCR system
9700 (Applied Biosystems): an initial denaturation step at
95° C. for 5 minutes; followed by 40 cycles of 94° C. for 1
minute; 59° C. for 1 minute and 72° C. for 1 minute, with
a final extension at 72° C. for 10 minutes. The polymerase
chain reaction products were analyzed by agarose gel elec-
trophoresis. All the polymerase chain reaction products were
cloned into pGEM-T Easy vectors (Promega Corporation).
After HindIII/BamHI digestion, PAX6 c¢cDNA was cloned
into pEGFP-N3 to form a construct of pEGFP-PAX6. All the
sequences of constructs were confirmed by DNA sequenc-
ing.

6. Cell Proliferation Assay

Cell proliferation was determined by using microscope
images and the WST-1 cell proliferation assay (Millipore)
according to the manufacturer’s instructions. Briefly, the
cells were seeded in triplicate in 12-well plates at 10° cells
per well. After cells were transfected with microRNA-328
mimic or PAX6 short hairpin RNA for 24 hours, images
were obtained from a Nikon inverted microscope (Nikon
Instruments Inc., Melville, N.Y.). Then, cells were further
incubated with WST-1 reagent and medium at a ratio of 1:10
for 4 hours, and the absorption at 440 nm and 650 nm of the
samples (with a background control as a blank) were mea-
sured using a microplate reader.
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7. Preparation of Conditioned Medium and Treatment

To collect conditioned medium, retinal pigment epithe-
lium cells were seeded into a 12-well plate at a density of
1x10° cells/well. After achieving 70% confluence in a well,
scrambled short hairpin RNA or short hairpin RNA against
PAX6 and pEGFP-N3 plasmid or plasmid carrying PAX6
gene were respectively transfected with Lipofectamine 2000
(Invitrogen). After 24 hours, the medium (called conditioned
medium) was collected. Scleral cells (1x10° cells/well) were
seeded into a 12-well plate. After 24 hours, the original
culture medium was replaced with 1 ml conditioned
medium. After another 24 hours, the gene expression of
scleral cells was measured by real-time polymerase chain
reaction (RT-PCR).

8. In Situ Hybridization

The C57BL/6J mice were purchased from the National
Laboratory Animal Center, Taiwan. All the animal experi-
ments abided by the ARVO policy for use of animals. After
sacrificing the mice, the eyes were collected and fixed in
paraformaldehyde (PFA). For in situ hybridization, the eye
sections were incubated in imidazole buffer (0.13 M 1-meth-
ylimidazole, 300 mM NaCl pH 8.0) twice for 10 minutes,
followed by incubation in 1-ethyl-3-(3-dimethylaminopro-
pyl) carbodiimide HCI (EDC; Thermo Fisher Scientific,
Rockford, 111.) solution (16 M EDC, 0.13 M 1-methylimi-
dazole, 300 mM NaCl pH 8.0) for 1 h at 28° C. After twice
washing in 0.2% (w/v) glycine/PBS, the sections were
acetylated by incubation in 0.1 M triethanolamine, 0.5%
(v/v) acetic anhydride for 10 minutes, followed by being
washed 3 times in 1xPBS for 5 minutes each wash. 5'-DIG-
labeled locked nucleic acid modified microRNA-328 probes
(EXIQON, Vedbaek, Denmark) were diluted by a ratio of
1:100 in hybridization buffer (50% formamide, 0.3 M NaCl,
20 mM Tris HC1 pH 8.0, 5 mM EDTA, 10 mM NaPO, pH
8.0, 10% dextran sulfate, 1xDenhardt’s solution, and 0.5
mg/mL yeast tRNA) and heated at 65° C. for 5 minutes, then
chilled on ice.

After overnight hybridization at 54° C., the slides were
washed twice in 50% formamide, 1xSSC-Tween for 25
minutes; once in 0.2xSSC for 15 minutes; once in 1xPBS for
15 minutes. The sections were then incubated in blocking
solution (1x Blocking Reagent, Roche) for 1 hour at room
temperature, followed by incubation in blocking solution
containing a 1:1500 dilution of Alkaline Phosphatase (AP)-
conjugated anti-DIG Fab fragment (Roche Applied Science,
Indianapolis, USA) for 2 hours at room temperature. The
slides were washed twice in 1xPBS-Tween for 20 minutes,
then twice in 1xPBS for 20 minutes, and the sections were
incubated in BM Purple AP substrate (Roche) for one day in
the dark. Alkaline phosphatase substrate reactions were
terminated by washing the slides in 1 mM EDTA, 1xPBS for
10 minutes, followed by a 2 minutes wash in deionized
water. After mounting, the images were captured under a
Nikon inverted microscope (Nikon Instruments Inc.).

9. Statistical Analysis

The Mann-Whitney U test was used to compare all
experimental results. A P-value less than 0.05 was consid-
ered significant. All the assays shown were conducted in
triplicate at least. Data are meanststandard deviation of
three experiments.

10. Determination of microRNA-328 Expression Level in
Sclera and Retina in Myopic Mice

A 23-day old young mouse (C57BL/6] mouse, purchased
from the National Laboratory Animal Center (Taiwan)) was
covered on one eye on one side for four weeks to make the
eye develop high myopia, and the un-covered eye of the
same mouse was used as a first type of control, and the eyes
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of another mouse without any covering were used as a
second type of control. Determination and/or calculation of
expression level in sclera and retina in the mice is described
in Method 2.

11. Determination of Whether a Locked Nucleic Acid
Modified Antisense for microRNA-328 can Enter into Ocu-
lar Tissues

In order to determine that a locked nucleic acid modified
antisense for microRNA-328 (the sequence thereof was
GGAAGGGCAGAGAGGGCCA (SEQ ID NO. 7)) (miR-
CURY LNA™ microRNA Power inhibitor, Exiqon, Ved-
baek, Denmark, catalog number: 427050-00) can enter into
ocular tissues in the form of an eye drop, 50 nM locked
nucleic acid modified antisense for microRNA-328 was
dissolved in PBS buffer while in another experiment group,
liposome was used to encapsulate locked nucleic acid modi-
fied antisense for microRNA-328. The two medicaments
were dropped into different eyes of the mouse, respectively,
once a day, for 3 continuous days. On the fourth day, the
mouse was sacrificed and in situ hybridization satin experi-
ment was performed. Negative control were the eyes of a
normal mouse; for positive control, during the staining,
locked nucleic acid modified antisense for microRNA-328
was further added to confirm that the staining process was
correct.

B. Results

1. MicroRNA-328 and PAX6

First, endogenous expression levels of microRNA-328
and PAX6 in retinal pigment epithelium and scleral cells was
detected by real-time quantitative polymerase chain reaction
analysis. The level of microRNA-328 in retinal pigment
epithelium cells was lower than that in scleral cells (FIG.
2B). Conversely, PAX6 expression was higher in retinal
pigment epithelium cells than in scleral cells. To test
whether microRNA-328 is expressed in vivo, in situ hybrid-
ization was performed on murine ocular tissues with LNA-
modified microRNA-328 probes. As shown in FIG. 2C, the
expression of microRNA-328 can be detected in vivo.

Then, the direct binding between microRNA-328 and
PAX6 was validated. A 1500-bp length of PAX6 3' untrans-
lated region containing the putative microRNA-328 binding
site was cloned into the pMIR-reporter plasmid. After the
pMIR-PAX6 3'UTR plasmid and microRNA-328 mimic
were co-transfected into retinal pigment epithelium cells,
luciferase activity was measured. As shown in FIG. 2D,
microRNA-328 mimic dose-dependently decreased the
luciferase activity in retinal pigment epithelium cells. To
further validate the binding of PAX6, seven nucleotides
located in the critical binding region of the PAX6 3' untrans-
lated region were mutated by site-directed mutagenesis
(FIG. 2A). This procedure should reduce or abolish micro-
RNA-328 binding to PAX6. As shown in FIG. 2E, micro-
RNA-328 mimic did not have any effect on luciferase
activity after mutating the microRNA-328 target site.

Given that the luciferase assay confirmed a direct binding
between microRNA-328 and PAX6, whether microRNA-
328 can inhibit PAX6 expression in retinal pigment epithe-
lium cells as further tested. After transfecting retinal pigment
epithelium cells with different doses of microRNA-328
mimic, PAX6 expression was directly measured. The results
showed that microRNA-328 mimic significantly and dose-
dependently decreased PAX6 expression (FIG. 2F). The
above experiments proved that microRNA-328 negatively
regulated PAX6 expression.
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2. Single Nucleotide Polymorphism (SNP) Rs662702
Affects microRNA-328 Binding Ability

Since single nucleotide polymorphism rs662702 in PAX6
is located in the microRNA-328 binding site, and since this
single nucleotide polymorphism was shown to be related to
extreme myopia in the recent study of the inventors, whether
this SNP can affect microRNA-328 binding ability to the
PAX6 3' untranslated region was tested. Two reporter con-
structs were created: one carried the risk C allele and the
other carried the protective T allele. Even a low dose (15
nM) of microRNA-328 mimic could significantly reduce the
luciferase activity in retinal pigment epithelium cells trans-
fected with the C-allele constructs (FIG. 3). However, the
effect of microRNA-328 mimic was much less on the
T-allele constructs than on the C-allele constructs (FIG. 3).
Accordingly, 3' untranslated region single nucleotide poly-
morphism rs662702 substantially affected the binding abil-
ity of the microRNA-328 to the PAX6 3' untranslated region,
and that might affect PAX6 expression levels and result in
myopia formation.

3. Knockdown of PAX6 Enhances Retinal Pigment Epi-
thelium Cell Viability and Regulates TGF-§ Expression

Loss-of-function experiments were used to investigate
PAX6 effects on retinal pigment epithelium cells to more
RNA can affect myopia formation by knockdown of PAX6.

First, it was conformed that a short hairpin RNA against
PAX6 could knock down PAX6 expressions in a dose-
dependent manner in retinal pigment epithelium cells (FIG.
4A). Knockdown of PAX6 significantly enhanced retinal
pigment epithelium cell proliferation (FIG. 4B and FIG.
4C). Since previous studies have reported that an increase in
TGF-f was an important factor in the retinoscleral signaling
pathway during myopia development (J Exp Eye Res 2009;
88:458-466), whether PAX6 affected TGF-f expression in
retinal pigment epithelium cells was tested next. The results
showed that suppression of PAX6 significantly enhanced
TGF-B3 (but not TGF-f1 or TGF-p2) expression in retinal
pigment epithelium cells (FIGS. 4D-4F).

To further confirm that PAX6 could mediate TGF-p3
expression in retinal pigment epithelium cells, a gain-of-
function experiment was further conducted. The full length
(1269 bp; NM_000280) cDNA of PAX6 was cloned into
pEGFP-N3 plasmids (FIG. 5A). Retinal pigment epithelium
cells would overexpress PAX6 protein. Overexpression of
PAX6 significantly inhibited TGF-$3 expression (FIG. 5B).
The results indicated that PAX6 may participate in myopia
formation through regulating the TGF-p3 mediated signal-
ing pathways.

4. MicroRNA-328 Affects Retinal Pigment Epithelium
Viability and TGF-§ Expression

Since it was confirmed that PAX6 was a microRNA-328
target gene, the effect of microRNA-328 on retinal pigment
epithelium proliferation was investigated further. After reti-
nal pigment epithelium cells were transfected with different
doses of microRNA-328 mimic for 24 hours, the cell viabil-
ity and mRNA levels were measured by WST-1 and quan-
titative polymerase chain reaction assays, respectively. As
expected, microRNA-328 mimic dose-dependently
enhanced retinal pigment epithelium cell proliferation (FIG.
6A), and this result was similar to the results from short
hairpin RNA for PAX6. MicroRNA-328 mimic significantly
induced TGF-$3 expression in retinal pigment epithelium
cells (FIG. 4B). Furthermore, microRNA-328 mimic did not
show significant effects on TGF-f1 and TGF-f2 expression.

5. The Effect of PAX6 on Scleral Cells

Scleral thinning, reduced scleral collagen I accumulation,
decreased integrin 1 subunit expression, and increased
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matrix metalloproteinase 2 (MMP 2) have been reported as
scleral phenotypes in the development of myopia (Exp Eye
Res 2006; 82:185-200; Invest Ophthalmol Vis Sci 2006;
47:4674-4682; Exp Eye Res 1996; 63:369-381. Invest Oph-
thalmol Vis Sci 2001; 42:1153-1159; Invest Ophthalmol Vis
Sci 2002; 43:2067-2075). Whether a change of PAX6
expression in retinal pigment epithelium cells could affect
scleral gene expression was tested. The scleral cells were
treated with the conditioned medium, which was collected
from retinal pigment epithelium cells with down-regulated
PAXG6 expression. 24 hours after treatment with the condi-
tioned medium, the cell viability and gene expression level
of scleral cells were measured. As shown in FIG. 7A, a
dose-dependent decrease of scleral cell viability was found.
Furthermore, in scleral cells, it was found that collagen I and
integrin P1 levels significantly decreased, but matrix met-
alloproteinase 2 expression levels increased (FIGS. 7B, 7C,
7D and 7E).

On the contrary, the conditioned medium from the retinal
pigment epithelium cells with overexpressed PAX6 had
opposite effects on scleral cell proliferation, collagen I,
integrin P1, and matrix metalloproteinase 2 expressions
(FIGS. 8A, 8B, 8C, 8D and 8E). Therefore, the expression
levels of PAX6 in retinal pigment epithelium cells signifi-
cantly affected the scleral phenotypes.

6. Retinoic Acid Regulates microRNA-328 Expression

Increased retinoic acid (RA) expression has been reported
during the development of myopia (Ophthalmic Res 1998;
30:361-367; Vision Res 2004; 44:643-653). However, the
role of retinoic acid in myopia development is still not clear.
According to the JASPAR database (Nucleic Acids Res
2008; 36:D102-106), some retinoic acid responsive ele-
ments are located in the 2 kb promoter region of microRNA-
328 gene. Given that retinoic acid was predicted to regulate
microRNA-328 expression, retinoic acid-treated retinal pig-
ment epithelium cells could provide a good model to test for
the roles of microRNA-328 and PAX6 during myopia for-
mation. After retinal pigment epithelium cells were treated
with different doses of retinoic acid for 24 hours, cell
viability, RNA and protein levels were measured by WST-1,
quantitative polymerase chain reaction and immunoblotting
assays, respectively. As shown in FIGS. 9A and 9B, retinoic
acid dose-dependently enhanced retinal pigment epithelium
cell proliferation. Furthermore, the levels of microRNA-328
in retinal pigment epithelium cells were increased by ret-
inoic acid treatment in a dose-dependent manner (FIG. 9C),
and that resulted in a decrease in the expression level of
PAXG6 (FIG. 9D).

7. Determination of microRNA-328 Expression Level in
Sclera and Retina in Myopic Mice

In the determination of microRNA-328 expression level
in sclera and retina in myopic mice mentioned above, the
result found that microRNA-328 has a higher expression
level in retina (FIG. 10A) and sclera (FIG. 10B) of the
myopic eye than in the eye of the same young mouse and in
the eyes of the completely normal mouse.

8. Determination of Whether a Locked Nucleic Acid
Modified Antisense for microRNA-328 can Enter into Ocu-
lar Tissues

In the determination of whether a locked nucleic acid
modified antisense for microRNA-328 can enter into ocular
tissues, the results for the negative control group (eyes of a
normal mouse) and the positive control group (locked
nucleic acid modified antisense for microRNA-328 was
further added during the staining) are shown in FIG. 11A,
and the result for the group treated with locked nucleic acid
modified antisense for microRNA-328 is shown in FIG.
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11B. According to FIG. 11B, it is known that the location at
which locked nucleic acid modified antisense for micro-
RNA-328 located was stained to a purple color (the position
indicated by an arrow mark). No matter whether liposome
was used to encapsulate or not, it was found that ocular
tissues, especially sclera tissue, had a purple color reaction,
and that confirmed that locked nucleic acid modified anti-
sense for microRNA-328 could enter into ocular tissues in

16

the form of an eye drop to reach the expected curative effect
of treating myopia.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the disclosed
embodiments. It is intended that the specification and
examples be considered as exemplary only, with a true scope
of'the disclosure being indicated by the following claims and
their equivalents.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 32

<210> SEQ ID NO 1

<211> LENGTH: 33170

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

accctetttt cttatcattg acatttaaac tctggggcag gtcectegegt agaacgegge 60
tgtcagatet gecactteee ctgecgageg geggtgagaa gtgtgggaac cggegetgee 120
aggctcacct gecteceege ccotecgetee caggtaaceg cecgggcetcee ggecceggee 180
cggetegggy cecegegggge cteteegetyg ccagegactg ctgtccccaa atcaaagece 240
gccccaagtyg geccegggge ttgatttttyg cttttaaaag gaggcataca aagatggaag 300

cgagttactyg agggagggat aggaaggggdg gtggaggagg gacttgtett tgccgagtgt 360

gcetettetge aaaagtagca aaatgttceca ctectaagag tggactteca gtecggecct 420
gagctgggag tagggggcegg gagtetgetyg ctgetgtetg ctaaagecac tegegaccege 480
gaaaaatgca ggaggtgggg acgcactttyg catccagacce tectctgeat cgcagttcac 540
gacatccacg cttgggaaag tccgtacceyg cgectggage gettaaagac accctgecge 600

gggtcgggeyg aggtgcagca gaagtttece geggttgeaa agtgcagatg getggaccege 660

aacaaagtct agagatgggg ttegtttete agaaagacgce ggagtacgaa agaatgcgge 720
cgacagaget gggcagegeg taaagetcce agegtgtgat ttgagettca ctteggaaga 780
cctaataatt agegattcte actgagetag aacgeggget ceggttactg cgggegetge 840

getggetgee tceggegggaa gegegeggge gecatgggag cegggecgee aageccggga 900

aagagaagcg cccaccaccece tgeggecctt ggagggcecag agecggggcece cggaagtgte 960

ccecttagtga gtcagggaag ggacgaccca aacttagact aacttgtggt tcagccgggce 1020

gaaagtcctyg ggagcccgge cctaaaagca gctggagacg cecaggeegg cttaggeggg 1080

gcacccaaga accccgeceg ggagtttggyg geggectetg ggecaggece cggcetagecce 1140

ccaaccccca cteeccacteg cgcectectgeg ceccctttet aggtettetg ggagcacctt 1200

cggagctcag tcacctgtga caggtgttgg gacctccgcece cgactccgag cggtggegcece 1260

cectgeteac ctcacctgga aacgggggac gagegcagtg geagteegge cgcacgectt 1320

acctgggecg ggatcctete ctececgegggt tectcectecct ggagetggge ggcgagcagg 1380

tcgectgett cgcagtggga agtggacctt ctectcecagt cataaatcaa acccagcecat 1440

cctegggect cctecctecat tagagatgtt tattggagat cgtgtttatt cggctgtcac 1500

ggcgagaaaa cgcggtgaca taattaccte tgaccagagt cctegetecg cgeccaggge 1560

gagccgagga cctectcectgt cgecttetca tgccegtgee cttegtgate ggagggcegec 1620

cgtgataggc ttgtcttttt ttecctcagac cctcectcatag aatttggatg actggaatta 1680

ctattcagat ttccccaggg cccggagttt atttatttat tttagaattg gaaaggaaaa 1740
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ccgaagggaa cccaacgccce ctccggggea gaagggggca gegegcegega ggcggaagga 1800
cagtcactct cgctgcacaa actttececge gggecgegece gegegtgcayg gggctggacyg 1860
ccacceggeg ccagagecgg gectgaggag cggggtcetgg cegggaacga gggctgecag 1920
cctgggtggt gtcatttgtt gettcatttt tcattcectt tectectcegtg aggaatcaga 1980
ggcatcggge cgcgcegggct gagaattcectt aaattctcec cggceccgcatt cggcectgagece 2040
aacccgcecagt tectgtcage cectetgtee ccecgggcage ggttttceccee getagcecagg 2100
tttggaagtc accctctgtyg agactgggtt aggaagtgac gaaaagcgcc gaattgtttt 2160
caaattgaaa atactttttt tttttttttt ggagatagcg ctgacaaata tatgggatcc 2220
cggcttttga tccctggetyg cecgectetgt tetectgteg ctaataaaac tegcattgag 2280
ccecttagtg cecttgattaa caggcagatt aactcttact ggggttggga acagettgtce 2340
ctaatcaatg tcattttaaa agcccgtcag gatgcgctta gectteggtte cctggatget 2400
tgagcgagcce agccatgaca tttgcteccct cccectecce agectcaaat cccccagtaa 2460
agcceccagt tccegectge ctgtteccag gtcectacaacyg ggacaaatcyg caggaccggg 2520
tcgttggect ttagaatagg cagcggttta gagaggggat atccagggag aagggactga 2580
ggtggccttyg acttgecttge ttttectttg aagctgaact cttgectett gggggcagag 2640
gttacaggga aaagagagat ggggggatcg tcacagggtyg atgaaatgga aagcaaactt 2700
ttctaggaac cctatttgca aaaatcggag agtgccgcetg atttcagttg tectacatgt 2760
caggagtttt aaacctaact cctatctgga caacagcatg gagggactgg gaggcaaagc 2820
cttgggagtc tgacccgetg ggctgctagg aatccctttg ctgggagact ccactggaca 2880
atgttatttt aaaggtattt tgggggtggg cagggagaag acagagagag aaagagagag 2940
agagagagag agagagagag agagagagag acaggctgge ctcccagage gaacggaaga 3000
ggactgagga ctgaacccag ggagccccta gcactggeca tttggcagga ggcgaggaag 3060
ggcgagggcea ccgeggette cccccaagece gagcagtgge cacagectga aggtgccacy 3120
gggcggctet gggatcttcet tggettttet aggctectggg cteggcgagg ctgccgggtt 3180
agcgggaace ggcaggttge tggagaaagg agagggacaa aggcctggaa gtgggggagyg 3240
caccagggac tgggcggccg ggatgggagce ctttgecttt agggctcact ggacccgttt 3300
gecageteeg cggacaaggg atcccacctt cccagggtcet gcaaaaagag agacgtttgg 3360
ggcactacaa agtgacgcag gtgtctgcca agactttccet tcectccaaaaa atgccagtcet 3420
tcacccttte cagcgcgeceg gegctgegcee tcetgcttgac cggggaaaga gagagtttgg 3480
aggtgtcaga actgtcagaa ctccggatgg gaggctcettg gttctgaage tgggagctgg 3540
aggcacttcc ccccagaagt gggcacttct ttgecteccce gaaggcctga tggggtgggce 3600
acaggggaat gccagggatc ggtgcgggtg agatgcttge ctcacctcat gttgacgcat 3660
caatactggce tagaagctct gggcaggete tggcgageca cggteccceca gcegggactcee 3720
cteccacgcag acagcecccge taccgggtgg gacgacceeg geggeccceceyg cgggaacgca 3780
ccegecggee tgagaggtcee tcectetgge cacaggggge ggagggtagyg ggggaacagg 3840
ggectgtggy gaggcgggga aaggagacag aacctaaagce gcaatccceeg cegecccece 3900
gcgtettgga gggcagcaag tgggcctegg gegtgttggt agccgcaatt aaaatggcga 3960
cctgcgagtt gtcteggttt tgtacacacc tctggcaacc gecgcccgcac ctcagteteg 4020
geecccacac cectaggecg cttegecccee agagecggta cttggcagag ggagtgagge 4080
tcecccacgag gtagaacage acccccacct tecttgagac cagtccagag agaacgagga 4140
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aatctcactc tcacccctet ctecttaaac tttgaaaact cggcectcatt ctggggttga 4200
actccectee ccaaatattg acacatggga agcagccaag tcectttttgt tttttgtttg 4260
tgcggaggag tttccaggag tettteccgg agccccectte cccacccaat gacgtcagtg 4320
gcattcacte ctecgectectt gecttttetg attttttgtt aaaacttttce tccgcagega 4380
gatgggggtt ggaggggtygg gagaaggagc tgattcaaag agccagtgcc ctggggggaa 4440
atagcaacaa gattacggct gcttctttce gaggcaaagce ttaagaaggt gctaatccac 4500
tcggtegeta attgagaggt tgtaaaaatg atactcgect ccagttcgga cagaatcact 4560
tceceececece cecgeeccceee gcaagtecct cgctcatgca cagcggactt gagtcttgag 4620
tccaagette tttaatgcte gettggaaag taaaaggaga gagaaagaga aagccgactt 4680
tcgetggtet gggactcagg gecgceggcece cacttgecegg catcctceccga aagtcegegcet 4740
cctgegaaat gaaacctcge ccaggaggece geggacctgg acacccggeyg ccacctectt 4800
cacctctgac ccaggtttece teccggegcet gcgagctcecce ggggaagggt tagagccggce 4860
agccctecee ageccgggga ggggagaggg ttatgcegace ccacctetgyg ctagggecgg 4920
ggaggccttt gettececeggg agecectgecce gggctecttyg gtegcaggge tgctgggtece 4980
caggcaggaa cgagagggtg aggcccacat gtggcccegge ggceccaggge ggcttgcage 5040
gtectcactyg tececggetge caggggcetge ggcgacgegg ccagtcagca gegagttcag 5100
gtcgegcaga ttttattgat gagctctgac tttcagcact ttccctaagt caagaagagt 5160
ctagcgtacce cttcggctge ttcatttcag ccteccctgece tcagectcectte ageccctatte 5220
ccectegece tgtectgggg tgtgtacage ageccaggece ttecttcectee ttecceggete 5280
cgtggeccga agcecgecgag agagceteggg acagegcagyg accaggcage cgctegetcet 5340
cctgtcacct taactgcagg ctccgagggg cgcctttgga gtgtactgag gtgtgtecta 5400
atcgtgegge attcaacaaa tggacttctg gtgtgtggtc agaagagaaa agccatttac 5460
ttactttecct ceccecggtttt ctggcaacag ctgaagggga gctgcctceeg tggactgagce 5520
agacccagga gagggagtcg tggtgcggag acacacgcac cacacacaga tgaccggtgg 5580
cacacacgac acacgctgac ataccgacat cgccagtggg acacacacac acacacacac 5640
acacacacac acacacacag agagagagag agaatcccte ccagcattgg tcatccgece 5700
cceccacccag gettecacte cececteccect cttatctece ctggecttceee ctectetegg 5760
gcgetgcgaa aagcagccgce acttagtcaa caaatggcac gtgggagaag ttggtgagtg 5820
tttggtgagg actcttcagg gcttttcaca agaaccctcect gtacacaaag taagtggegt 5880
gtttactcgg gcecctcteccag ccagagetgt gectcectgcte cgectgcegecac cgeggcttece 5940
gaaaggagaa aggagagaag aaagggcggg gagagcegggg tggaggattt ggacaggecce 6000
tggaggcttg ggctggggag gcectctggcee tcegtttagtt ctcecggecccgg caacctecte 6060
teggectagg cttegecgeg gectceegeag ctggaatgga getgccagga cccagtgacyg 6120
ctccegecce tttectette ttecaagggg ccaggtggge tggggtgcgg ccegcecgetgt 6180
gctetgtgte ttggggcecce ggctgggatg gggtggggge gggegggggce ggggcggcag 6240
gecacgetgt cctggagttyg gcaagaaagg acagcacaga aacttgcacc ctceccgaggac 6300
tgggagtcce gagtccaget tagggggagt gggggcgega ccecccaaccce agaaacctte 6360
acttgaccge tcaagttcgce ggcagcaggg cgggecgege cgaatctegyg cgtgegegga 6420
geggggagat gcaggcgage gccagagcecce gggcetegggg gecctgegeco ggggagagga 6480
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geegggacee accggcggag ccgaaaacaa gtgtattcat attcaaacaa acggaccaat 6540
tgcaccaggce ggggagaggg agcatccaat cggetggege gaggcccegyg cgctgetttg 6600
cataaagcaa tattttgtgt gagagcgagc ggtgcatttg catgttgcgg agtgattagt 6660
gggtttgaaa agggaaccgt ggctcggect catttcecccge tetggttcag gcgcaggagyg 6720
aagtgttttg ctggaggatg atgacagagg tcaggcttcg ctaatgggcce agtgaggagc 6780
ggtggaggceyg aggccgggceg ccggcacaca cacattaaca cacttgagec atcaccaatce 6840
agcataggtg tgctggctgce agccacttce ctcacccaca ctctttatet ctcactcetcee 6900
agccgcetgac agcccatttt attgtcaatce tctgtctect tecccaggaat ctgagaattg 6960
ctctcacaca ccaacccagce aacatccgtg gagaaaactc tcaccagcaa ctcctttaaa 7020
acaccgtcat ttcaaaccat tgtggtcttc aagcaacaac agcagcacaa aaaaccccaa 7080
ccaaacaaaa ctcttgacag aagctgtgac aaccagaaag gatgcctcat aaaggtgagt 7140
ccgcttettt cttcetcecgett tatttttatt gcaatattca gacaggtcte ccceccttecte 7200
cceecttect tectecceecte tegecggtee ccteccecac tgctacgceg ggagagttgg 7260
gccggagaag tttccacgca ggagcccaaa ctttcectactt ccagcgaaag cccgcegtegg 7320
agggcgactg ccggegagceg ggagceggege agggeteggyg gegggeggece agcetcagece 7380
cagcgecage gccagegeca gegcegggetyg agetegeggyg aagaagggayg actccaggceg 7440
cgacagcage cgcggcetect agccccageg tegeccaatyg cteccgaccee gcegggaaaag 7500
acgaagaggc tctgtggtgce ccaaggecct ggaacggecyg cagagagcaa ccgctgecgg 7560
ctgctttgte cageccgagg cccagcgaac gegcagagag cgggegcetece gaggactcege 7620
cgagggageg ccgagggaac ctgctegeceg cgtcetecgece cgeccgeegyg ccecteggget 7680
ttgtgccgea ctgggeteceg gegcagaaga gtcagcecgge actcgagege cgagggggge 7740
accgegeceg ccaccagece gagtggagte agtcggcaag gcagecgcac gctggaggta 7800
gagggaagag cgagctageg cgagecggga aggaagcecac caggccaagg cggtggaacyg 7860
cgegetecga gggagetcag agccgagegg gaggactgte agettccace cageccccegg 7920
gctettgeee ccaactccac tggagcgetg agctcggaac ttgaaaactce tctgecteccce 7980
aggcttceccce cgactctcecat ctecceccttgcee ttgecggagge tggggctctt cectgttcete 8040
cggccceectg cgcecttggtgg gtatttttee ttgttttect ctgatccagt ctcaccaggt 8100
gttgggattt cagcaagttt tgaggtgcag agttggtttg cttttttgtt tgttttactc 8160
cgaatcccct tatgttttte ttggtaagge cttgaaaata aatctgtatg aaagcattgg 8220
cctteccect cgtctgatca cttettetee cggctaatta gtcggagtaa tttgagaget 8280
ttcgattcta agatcccagyg aggaaaagtg tcttttcaaa gttcataaag ttgttgecte 8340
tttcecttgtg cagattttet cagtcteccct gcgeccataat agccctgaat tttagcaagt 8400
gtaattgggg gaaatggagt tgaatttcaa gtggaaatgc tttctttttc gagtgctaaa 8460
acctggctcet tcattcatga gcgatttcta gaaagtttaa aaacaaagtg aacgtggttt 8520
ctttctttet tectttttat ttttcttata ctectcecccaag ctceccectaage cattctggac 8580
gtttaactcg aacttgggaa ggttttagaa ggggctggga gcagaaaatg aaatgaaagg 8640
caaagagctt gagcctggceg agtttactga agagaaataa tagttgttgce ggttgacatt 8700
acatttttta tagccagtga cctttgcaaa agcgtgaagg cagtttgatt agttgttatc 8760
ttatttggce ctagagagta aaactttgtc atcataattg ctaattactc ttttggctgg 8820
gggcgggagyg accgagagct ctceccccttta cctcagttaa agagtttggg gatggaattt 8880
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gagaattaag

agaggtgggg

ggagactect

getgagetgg

ttcegggtgt

ttaagtaatt

gaaatactac

gctactgaat

ttgtgattgt

ggaattccat

gttggggtgy

ggtgccggga

agtaacccte

ttatttttat

gtagagtaaa

ataggtaaaa

tgttttgtta

ctctetette

ctcacaccag

ctccactcac

acgggagcag

tetgttecct

ttagggagac

ttgcegtetyg

gtgaggcgag

aaaagagaag

aaagtcccag

agggagagga

ttccttaagy

cteceggeace

ctecececteac

ctgtttecce

gctagatttt

tctgtggeag

tttgactgag

cgtatgetgt

aagactttaa

tccgagattt

aaacaaacta

taattaaaaa

gcagtgacca

tcgttcagga

ggggctgagg

cgatgtgece

agatagcttce

caccttcececa

ttaaaaaaaa

gcacagcgtyg

tcccecatcete

ggtattttge

ctgagagaca

tgctgtggee

ggatttaage

atgtgettet

cagaaaaaat

ttttacctcet

ccaattgage

taacacaatt

ccaaaagact

ccteggggac

ttgtgagttyg

teggttttge

teggetttgt

gtagacaggg

ttaatcacaa

aaagctggga

gtagaagata

aaggagggag

aggaagttcc

accccttcecaa

ctteccecttt

ccaattctcce

atgcecgetga

ccctagatge

tgaaccacag

ctaggggege
caggcaagtt

tttcagtatg

aagaacagca

ctetettgty

tgtggttcta

ctgcagttygg

cacttececegyg

ttagcgagag

getgettega

atggtatcaa

ggttacaaag

cccacctact

attagagttg

ggaaggaagc

agtatttacc

tgtctaccaa

tgaaattett

aatgcattta

ttttgggggy

tcceccacggt

acctccagat

ttceeeeetet

cecctgeactyg

gtgggttgtt

teottgggtt

cgaccacgcet

tgtgtcacag

taagtgaggt

ggtagatgga

aagggtaagc

tgtggceetyg

aaggttccct

cctecagetet

teetggttet

caagccagac

aaatgtgggt

atgtgttttt

cttgatatac

gcagatgtgt

ctgtggtgge

cttcttecact

tttgaaaact

gtccaaggcet

tggccccage

gggtctgace

gttgcttetyg

ggaagtggga

aaactaatca

gaagttacaa

tggagttctg

actecctttge

gagattttge

attggagagc

caatgctgag

gtagttaaaa

tgcttgcagy

aaaaaaaaca

cagacctett

geegttgtat

atttacaaca

ttectttggy

ggtcagggct

ggtacatttyg

cgaggaaagc

caccccectec

tacagttaaa

ttgggataaa

gagggggceca

agagtgttgg

cagcectece

tccectggte

tggcctetac

ttatattttt

cagagcagec

gtaatgctgg

cctgagagtyg

ctttttctec

gaggcetttt

tgctttggge

atagttcaga

gaggcttgtg ttggggacag

ggggcgacte caaaatgtcet

gaggcegtac agagcectegg

tctecggtge acaggactge

cacttagtgt tcacgtttac

atggagcaga actggaattt

acgaggccte tttgtgetca

gecaggatgg gagcattcetg

gaagttttac ccctectagg

agcttcaggg tcctgeattt

ctatccaggg catggctatg

caacctagat aagggtaact

aaaaagtcct catttteggt

agtagaccag gaatggcctt

caggcagatc aataatcacc

gagagaaatg atgctgtgac

gaatgggcte tttattgtaa

ctttttacag cccctaacaa

agaaattact tttctatttt

aaaggtaggg aggtgttegt

tatgaagcta gaagcgtcce

gttggaagct gtgttgetgg

tggagaatag aagccattgt

tgttcgtact ttttaaagca

ggggtgaaga tctaaacgcc

aagttggget tgccecttte

ttgggaagtt tttttggtgt

gttetggggg tettgtgaag

aaactgctcce agectatget

tccaaactte aggtattect

tccttactee actgttecte

gcaaagtggg atccgaactt

tcttttaaag gatggagact

gacttagagt ttgatgacag

aggctcagag agcccatgga

ttetgttttyg tcttaggggy

attgtgagag tggacagaca

tcaaaaccca caaacagtca

tagaagaaaa taaatcaaaa

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220
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ttggggcatc gcttctactg attaaagggt taactgctaa agaatgtagg ggaaacagat 11280
tggggatatt ccagtacttt gtttcaagcc ccaaagggta gattttgtat gcactgcagg 11340
gcagagctga gtgaccctca gatcgcccca agaggttgag tggatcaatt cctaaagaac 11400
ggagattcte ctgtcctage cccaggtcecca ccteggttgg gagttcagge ctacctgatg 11460
cagctgeccg aggattaact cctattttcet tgctaacaga gccccatatt cgageccccegt 11520
ggaatccege ggcccccage cagagccagce atgcagaaca gtaagtgect ctggtettte 11580
tgggacttcg ggcteggggt gegcggaccee gagggtcagg ggaggacaca gggactcgeg 11640
acgccegege tggcccggece gecgaccgac tgaggcccegg ggacctgegg cggctgetcee 11700
ccgctecgeg cecggcagee cgggagggga gggcgtttge ttggectcette tegatactgg 11760
agaagcaggg gctgggccecct taagaacagc ccgcccgagt tttcecgaaget geggtagaga 11820
aaccccatce cccccaaate ctgtaactca caccccctet cgececctgece cgggetctga 11880
ccecggagag aggggctggg ctgatcaggg cggggcgaag tcettectcecta gttgagegag 11940
aaggaggccce ctttgggett agccaagact gaaagtctce accaacccgg cggggttggg 12000
ggcttctete cccaagtcac tctcagggca gectcectecee tectcacccece actacgggee 12060
tagaagggat ggggagagga gcccccaggce ctgcagcagg gtaggggtgg taaactcget 12120
gttacagggc gcgggagaga gcacggttta ctgggtctgg taaggaggtg cccaggaatt 12180
ggaaaatccce tgccctggca actgcaattg cttgggtccet gatagtccca ggcecccagage 12240
gcttttgata cttatggcce ttgtacctec ctgctttecet ctgecccagac ccegtggggt 12300
cccacccace ttectgtteg tggtgggtge tggtacgegg cagggctagt ctagagctcece 12360
gacctgggag cctggaggcce cagcgaaacc aggcccggtt tgaggttacg gttgaggcac 12420
acggcgtcegg ggctcaactg aactcaaagt gtggaaaggce ccgggtcttce cagcagectg 12480
ccetggecga accacacagg cttaaggagg gtccccagca ccttatccat ctgttttgga 12540
aacgcceggte geccectggt getteegggg ctggtaageg cgtagectgag gaaagggcac 12600
aaaggtggcg agctttgegg gagtagttgt gcagaacctg ccggacccca gggcttggee 12660
ggtaggcteg cctteggcegg ctgggctete cecttggage tcagactceccce cagecgcagg 12720
ctgtcteteg ggcgggcecee agccagggceyg cgcagcectg agegtttgte getgeggece 12780
ggctggcagyg ccccgagggg cgceggggteg cgggcecggec ggcagggcett tgtgecgete 12840
gttceccgggt gtgecgcgagg cgcggagcat ccaaattgac accatatgtt ttectattag 12900
ttgcttegeg gtcgagttcet aggcgcataa tcatcgccag tgggcgagag cgccagcagt 12960
ccectagggaa gggacacaat gattgaggct taacctctga aggggaattt ggagectgcge 13020
tttctetetg ccatttcecgat getgggagtg gcecgectcectgge cctggegtet cctgggcaag 13080
caccagccgg cggtatctge ggaggtggcet ggcacgttgt tattttttga aatgagtgag 13140
gagggaggtc tagatttagg cggccttacg cgcccgectt ggcattagca gactgggaat 13200
tgccgtgget atgcccgaag tttggaaagt ctcectcteggt ctetttetgg gacagecttt 13260
ctttttecgg gaagecttect gtgcctagag gtggggctcect gtagetggag gggtagatgg 13320
aacttgcgaa gcaaaggaag gcaataaaag gaagttagga gaaaccggaa acgtgggcca 13380
ggcecttgete tgttggagaa gcggtgtccce cgcaaagtcec ctgecttgege tggtcccgge 13440
cggagcceccag atcccccaaa cgcctgtcac ttctcatcga gttgaggcte cggcccccac 13500
ccgegecttg gtgagggeccece cccctcagee ccaagcectte ggctaccctg aaaacgcgge 13560
tcecectegaa ggggaaacaa gtgcagttca atctcecgtcetg agtgatctac aaataaggac 13620
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ggaaagggtc gttttatcac ggtccecgttt gtcgtgacga tgcaatttcc cggagcggag 13680
cactgtcaca aagtgacaag gctgccacaa gcgccccgac tgatctttte aattagectt 13740
ccatgcatga tccggagcga cttccgecta tttccagaaa ttaagctcaa acttgacgtg 13800
cagctagttt tattttaaag acaaatgtca gagaggctca tcatattttc ccccctette 13860
tatatttgga gcttatttat tgctaagaag ctcaggctcce tggcgtcaat ttatcagtag 13920
gcteccaagga gaagagagga gaggagagga gagctgaaca gggagccacg tcttttceccetg 13980
ggagggctge tatctaagtc ggggctgcag gttggagatt tttaaggaag tggaaattgg 14040
caattggctt tgtgtgtctg tggtttttgg ggagggggac tacaaagagg ggctaactcc 14100
ctctecectat tetctaaggt tggaccacag ggatgaggtt gtgagataca aagataaagg 14160
agggatgggg aacactatga tgtggtattt ttcttttetg ttttttcettt ttgataatat 14220
ctatccttgg ctaaggggag ggcggagttc agcggcggaa ataaagcgag cagtggctgg 14280
tgcgaaccga ctccecggete taagecttac ttgeggtgge cggacttgte tgtggetgaa 14340
gccgagceceeg ggctctgact ctcacgtetg cactggaggt gcggaaacct ggactggggt 14400
tcaccagcca catactggcet getctggttg ttectctecte ttecttette tattctaace 14460
aaacaaaacc caactcgatg cttgtgccag gccttggcca gtttggacgg tgatggaaac 14520
atttctggat tttagcgtct aagggagcac tcaagggctg taaggtttge tatcactgte 14580
ccaacactgc agagaccttg aaggttcagt gtgggatctg tagaacccat ggtttgcggt 14640
gacactcaga ggggatcttt gggagattta tagagccggt tcttagcget ttgtgggtte 14700
agaggctggce tgcagtgttt atgaagaggg gcagtgggct ggggacactg ctggggttat 14760
ggctgtagtyg aggtccatgt gtacttgttc cttggcatgt gtctgactct gtgttgcectge 14820
tgcagtacag tgggcagggg cacggttgct tggactgggce tgcccgatgt ctggcatgge 14880
tggtggtcct gttgtccttt atttgatcga tagcagggaa ctgaccgccg aggttggcac 14940
aggttggcag ggggatgagg atgcattgtg gttgtctecct cctectctee ttettectet 15000
tceeccttect cetetecttt ctgttettgt tceteccctecat cttectette cttettetee 15060
ctecttettee tettcactet getctettet cttettttee cectttectet cectetecctt 15120
tcetcaggte acagcggagt gaatcagctce ggtggtgtcet ttgtcaacgg geggcecactg 15180
ccggactcca cccggcagaa gattgtagag ctagctcaca gcggggceccg gecgtgcegac 15240
atttceccgaa ttcectgcaggt gatccteccceg gcgecgecce actcegecgece cecgeggece 15300
tccactcectca acgcectete ttcatttett actgtaaacg atgctaatta tggacccccece 15360
caccctcecacce caccccagte cccagteccce ccacccacte ccectgectte ccactttece 15420
ctctecttee accatcctte cctatcectett tcaacctggg tcagttacat aagataactce 15480
atctgcttca gaaaaatatt gtgtgcggat ttttttaaaa aaatctttcect ctttttattt 15540
ggtaaagaca ttcattgtgg gaacagttta tgaaccgtaa taagctgagt tatataaacc 15600
ggcataattt cattctgcte tccccageccecce atgcttaccet cagettttga ggtatttgtt 15660
tattcttcat gtttatgaat aatatatatt gattttaaaa ggcaaatgct atttactcct 15720
ccctaactca catttactca attgagtatt ttttaaagaa gaagaagtaa aaaaatcagt 15780
ttatttttta cctttgttct ttaaaacata acgccacttt aagcaaggtc agcacaaaaa 15840
taaatttatc tacttcgttt tgatgcatct tcaggcagtg tttaagaaaa gttttttttt 15900
taaaaaaagc ttttaaattc gttttttagt tcaaattgtt tgaaagtatc atcatatttg 15960
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tagtttttag ggctacaaat gtaattttaa gaaaaaaagc tctctacagt aagttctcat 16020
accattgaag gtatattttt gtgttataga cccatgcaga tgcaaaagtc caagtgctgg 16080
acaatcaaaa cgtaagcttg tcattgttta atgcatactt aaacaatttt atttttgtct 16140
tgaaattatt aataatgtgg ttttctgtcc acttcceccta tgcaggtgtce caacggatgt 16200
gtgagtaaaa ttctgggcag gtattacgag actggctcca tcagacccag ggcaatcggt 16260
ggtagtaaac cgagagtagc gactccagaa gttgtaagca aaatagccca gtataagcgg 16320
gagtgccegt ccatctttge ttgggaaatc cgagacagat tactgtccga gggggtcectgt 16380
accaacgata acataccaag cgtaagttca ttgagaacat ctgccctcce tgccctaage 16440
ccaatgctct ctcecctcecttta cctectecca cectetetet ccactgtcete ttagtetgtg 16500
tcetetecct getceccacatt tgtctecttt gtacctgggg gaacagagag gaatgccctg 16560
acttttettt gactgtctgg aaaatgggag tcaagtgtgg ggagtcattc acttcatttg 16620
catgctgcaa aacagagggc ggaggcacca gggaaaggca cttgaatgaa gaaggaaaat 16680
gagaaccaga ttgtaacttc gtcctaatcc acctgccaga actttcecttce aggtgtcaca 16740
catccatttc catcctaata ttaaacaata taatgaaaga aagctttaca acaagtctaa 16800
atagttttta ttttcgggca gtcttttaac aaagcaaagc aaccgtgtga gttaggtcac 16860
cagagacacc aagcaatggt gaaggacccce ctccgcccaa ttctcectatcce aactaaattt 16920
ccatgcccaa agtgatagcet atcatttttt ccacggtgta tctgcaaatc cacccactgt 16980
cceggggtgg ctgggagett tttaacgggt tgagagttge tttttaaggt tgtgggtgag 17040
ctgagatggg tgactgtgtc ttcaggagac actaccattt ggtttgattt tggtttgatt 17100
tgcaggtgtc atcaataaac agagttcttc gcaacctgge tagcgaaaag caacagatgg 17160
gcgcagacgg catgtatgat aaactaagga tgttgaacgg gcagaccgga agctggggca 17220
ccegeectgg ttggtatceg gggacttcegg tgccagggca acctacgcaa ggtaaaacce 17280
aagcagccat ccacgcagct ctccatatgt gcatcccttt gectgtceccece tactctccca 17340
accatttecct ctcagggctt ccatgettgg ggaatgtcat gggtgagact gcatttgaag 17400
gcctgggaca catcgaccac attgtatgta ggtggtgttt gttgaaccat tttgttggece 17460
tgggaatgtg agggttgtgt atgtcaggag cggtatgaag gtggctggtg ggtgcegtgtg 17520
tgtgtttgtyg ggcagcactyg tgtgcataag aacgagctgc gtggtgcact attcaaattt 17580
gacattagaa tgcagggaga gcccccttgt agaagtgtga caagataacg cactgacaga 17640
ctgcgaggtt aacataattg tatcctgttg ctttttgctg taattgacaa attatgtgac 17700
tatgagtagg gtgcacatga aaaggtgagc agggagatgc agggcgagtc ggggatgggg 17760
cattggaagt ggtggtctcc caactaaaac caccccacta tccttgcccece tecceegtte 17820
gccectetgg gtecccacttt ctcecactctet gtgggtggeg actatgtgga agtggtgagg 17880
tgaagatact gtgagcagga cggcgggatg ccgggagcecg ctcetggtcectg ggaggagaga 17940
tgggacctga aacaccccag gttctgtgag aagggctgga ggaagaagag cgggggatgg 18000
g99999tggyg gcggagggga gggtcagttg gectccectec gcteccectece acaccccgag 18060
gtagcttggt caagaatagg aaacagttta ctccgaagat taatcggtat ttgttgtcect 18120
cgtgacaagg agataatatg cgggataatg ggacgtggcg tctcactccce aggagcacaa 18180
cggagcegag gggcetegggg ccaggggegg cgcgegggac tgcgaggagg ctgecggege 18240
atccgtgage tcectceggaccg getceccggatg cccggcegect ccatggagtce gggcgaggga 18300
agggaaaatc ggtaacagta tgcgaaatat ctggtacaaa ggatgcttct gtcactcgca 18360
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agaatttgtt atgggaacaa tcctgtcgcet ctgtaattge tcattagaga acgttttgtt 18420
tctcattaag gcgacatgaa taagcgtcta gttgaaggag acagctgtag aaatgttcca 18480
caagagacct ctggacacga ttcggcacca attgccaatt agacatgtca gttttaagag 18540
cagaaaacaa tataggacgg acactgggaa gatagggagc aaagcgctcg cttcttgttt 18600
ccecagegegg ccgcteggece ggcggaggcece tcectgacgeg cggggceccgg getceccectgg 18660
gcgaccceege ccgcacggge cccgaacceg ccgcectcecge gagcectcagag ggceccccagg 18720
ccegeteceg cectetggtga gactagegat tgaccccace gagtgtagge aaccccatce 18780
ctgcctgact tttgaaaccg taggattccce acttgtagac actggacaca cccaagtgac 18840
acccgaactt cgcactcacg agcgtceccacce ccteccgecce cagcaatctg aggtectggt 18900
gatceccteee ctgacaagag tctggcccac ttagtccgag aagtcttggg gagggactca 18960
gggcacggtyg gcctaggcect gggagggctg agcccagagce ctcecactceccg ggcetcectceccecce 19020
ggtgcgtggg ctecccatgag cttggggcge aggatacacc ccccttecege ttettggagt 19080
tgggcagaag ccgaggacag cagcttccac cagaggtgge gcccgattcg ggcggatttt 19140
cgtecgecegge agtctgaggg cgggaagtga gagtcaaatce agctagggtce cgcctgtgat 19200
ggttggggcec ggaggtggag ctagtccagg ggcttttcac tttaacgcgce ctagttgcta 19260
gaaaattctg ggtcaactgg caatcaccac ccccccacee gcaagtgagg tttttggggg 19320
gtgattgtca cctcaggcac aggaccgtcg cccctagttg cgtggggagg acacgtggge 19380
caaacgaagc acagagttgc cggcgtgggg gtagcgggca ccggtggtga gettegette 19440
acgttcecgg ggaatcctca gactttttgg tgctaagagg gtceccectece ctcececctagee 19500
ccetttecca geccaggaag cctttettgg gttttaaaga gtccatactce caaaagcata 19560
aggcgggggt taggtctcag agggagacaa atatggtttce catctgatca acgccatgeg 19620
gcggtgaata aaatcgcgac gacgtgggct gacaacaaca agagacaact ctatccagcc 19680
ccaattctce ggcgatttgg tggttttagg gatcacggag acacttttte ttatcteccte 19740
ccetcaccee acccccaccee cccataatac ccaagcceccte tataggattt agtcagecte 19800
tctttcaaca gatgctacaa tgttttgatc cgcgcteccag agctgaaaag gtgccgcaac 19860
cgggttgcta tettttcettg cttgttttec gcecctcactga ttaagacact aagaaactaa 19920
ggaatgattt tatttcccag caactctctce tectgtectcte tcetectcetete tetetctcac 19980
cteccttecag gaaacaaatc ctattcecccat cgtcagatgg tcecctggggect gggataatgg 20040
gaggcgcttt cactcgecttt ctcacggatt aggctggaag gtgaacggca cccactgaag 20100
gcceectgett tgcgeggcte cgagggggceg ccttttgaag aagatatctt aattgtccac 20160
cacttaggtt tatcgtgggg gtgggggagt cgagatccaa cttctagttt tattttgtta 20220
aaagctttaa gagtggaagg caaatccact aaagtggggg gaaatgtacc cattttatgt 20280
aagagcagcce gctaggtcac cgcctggcetg caaacagttg ccacttctaa agtaatgaac 20340
tgtcteegtyg cecgctcecteee cgcggggtag agaagggatce ctgcagcgac aggtttcettt 20400
ttgctgtgga attccaatcc ccgcttceccca tetttttttt tttttttttt tttteccagat 20460
ttaaaattga gctctactgt ccctgctgac ttttctetet taagtgtcag ttctggagge 20520
agcacagggc ctggcggcga tegcecgtgcetg cctgtgtaaa cccecgtgtgta tgtttgtgtg 20580
agacagaaca tggataagaa tgtgaatctc catgttttaa aattaagaaa atgtcaaaga 20640
ggcaaatgag agcagagcat gctatcggcg gggttcectteg gaggcagatt cgggcaactt 20700
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tgtttaattg gcgagatcga atgtgccaga aaagggaccg agatggggcce cctaggaagg 20760
catgggcatg agtggccatg gggagatggg cattgtgttce tcctcagtgt cccccaccce 20820
ataccagatg tgcacagatt tttgtctgtt ttccaaaagc aataaccctc cggcctttcet 20880
agttggccaa aaggagctat ttccagtctt ccttcttcac caaacccgaa aataaagcga 20940
ggggtggggyg tggtcgctte atttcecttececce ttgaaaaacyg ctttgaaaag tccccggaaa 21000
cttggggcag taaattagca cagacgcttg tgcccgcaca cgtgagcgga gecgcgtctcee 21060
ctcagctaag tagccctect cgacccecccac ctttcectgatg gagtgcaaag acccagagte 21120
cagatggggc tcagttacta atattctctg gccctcatce tecttttect ctcecteteccca 21180
ctettgtteg gecctegtgt ctetttttec tctcagcatt cttttetgte cttttttaaa 21240
aatacctttc tagcctctat gttttttgag ccttctttte ceccteccateg cectettttt 21300
ccetecateg cectetgtet ttecectaac ccaggcccecce caatccttece cecttgette 21360
cacccecace gectggtttee atcctgecte cectcecatet cctcetatgta ggaacccage 21420
cctggtecce gtccactete cectgectecee cccatgetgg gcecectggece ccccatccac 21480
ccteccateccee ceccagceccaag cgccctaaat agcacggagg cgceccgcetet teggacagtg 21540
attaatgata gcagagcaga ggggttaaca cacttcactg aaaagtctgt tgactgggct 21600
tcttgtaaca caatgtggcc cgctgcacgce ctcaagagaa tcecttttgtt gtccgegete 21660
attgtagcct caaaattctg cccacgaaag tttgccaacg ctectgcecccce aggagtttaa 21720
tagtttcecct tactcgcggg gcattgtgca gcgctgaaaa gcagcccctce gectattcaag 21780
tgttggtggt catctcaata gatctccaag ggcccatatg gtggccagtg ccgatgaatce 21840
cgecctgttta aatgggggag aaagttgggg ttttaaaaca tttcaaagtt cctgaaaaga 21900
tceccactaga tectgtcaca attccectgaa ctectttgaag gcgcagecta ttgtcetectg 21960
gttataaata atattcctgg ccaagtcgat tcccaccaag gcgctcectag gggeccctee 22020
acccecgecte tggccaagtt ttgaggatag ggaggtgggt agcccatgcet ggtatccctt 22080
gggggtcatt tcaggaccce agacccagga cccagectgt agtggccctg gaggcccagt 22140
cagagtttag gcaatcctge ttcccttcac tgtggcctta caggcaaggt gcaagecggg 22200
agccagctag cccaagtgca catcttgccce tccaggcage aagggaaaac cataaaactt 22260
tceccectgta taatgataga agttacattc aaagtggtgg aaatgcccta attaaaaatg 22320
taccacttaa atgatatgcc aaagattcag ctgcagcata gaatatttag ctagttagtg 22380
aactctctac tatttctttt ttaaaattac acgttaaaaa tttaaaagaa atcttacttt 22440
tctetggtge aacacattac aaagaatgga cagtcctttt atctaaatat aaaattccat 22500
tttcagcaat tatagcctgt tecttggtgat gatataatta cagctgtgct cgtaataggt 22560
gtcaaggcga agcgcactca tacaatagtt gaataaaact gcagaacaat gcgagcactt 22620
ctaaattcac aacctttaaa tgaaattgac tgtgcagaat tcaaataaaa actagataaa 22680
tattttttaa aaaagattac aagcttggtt tggtttctta atagcatttt ctacaaacct 22740
atcaacatct aattgattag ataggaatta ctgattatag atcaactgaa atcttgaaca 22800
tcactcttect attttcccaa cacagccata ggtaaagaga ttctgtaggg agtggagtga 22860
ggcatttggg gagttggggt tacttataaa agatcatttt aattggaaac ttcagtgctt 22920
attttttcat tcaagaaatg ccacttagtg tgtgtattat aaagtctcat cttgataaaa 22980
acaaagaaaa tggtggtcag gtaactaaca tcgcaaatgt atttttttaa aagaaggctg 23040
acagttacct tgggaatgtt ttggtgaggc tgtcgggata taatgctctt ggagtttaag 23100
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actacaccag gcccecttttg gaggctccaa gttaatccaa atttcectctta ccatcctatt 23160
ctttttgttc cagatggctg ccagcaacag gaaggagggg dagagaatac caactccatc 23220
agttccaacg gagaagattc agatgaggct caaatgcgac ttcagctgaa gcggaagctg 23280
caaagaaata gaacatcctt tacccaagag caaattgagg ccctggagaa aggtgataga 23340
gtttttcaaa gtagagaagc agtaaatcaa agtaaatgcc acatcttcag tacaaagagc 23400
taaatttagc cagggccctt tgcatagaag aatgaaaaga tttceccttttt tetgtetttt 23460
tatttctectg ggcatctttt cagtgtgtgt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt 23520
gtgtgtgtgt gtgtgtgtgt ggtgtgtgtg tgtgtgtttc ttcttttcat ctaccagtaa 23580
ttcaaagact aaatgtctga cttataagga aaaatgatga tttggctatt tcaggccaca 23640
gaaaggtcac tgaatgccat tccaaagaaa atttaacttg gttctggtgg gaaagttcett 23700
ccaagtacag tcaacactag aagcatttta aagggaattg gttggaggta atgggagtgg 23760
ggaggtggga accagtttga tgcacagttt ggtcaacata ttttgtgtag ttctggcaca 23820
atatggaaaa tcaacttact ctttcagagt ttgagagaac ccattatcca gatgtgtttg 23880
cccgagaaag actagcagcec aaaatagatc tacctgaagce aagaatacag gtaccgagag 23940
actgtgcagt ttcacacttt gtgattcata ccatttgtct ttcctagaga cagaggtgct 24000
tgtacagagt actatttatt tataggacta atataataaa aaggttcagt ctgctaaatg 24060
ctetgetgee atgggcgtgg ggagggcagce agtggaggtg ccaaggtggg getgggctceg 24120
acgtagacac agtgctaacc tgtcccacct gatttccagg tatggttttce taatcgaagg 24180
gccaaatgga gaagagaaga aaaactgagg aatcagagaa gacaggccag caacacacct 24240
agtcatattc ctatcagcag tagtttcagc accagtgtct accaaccaat tccacaaccc 24300
accacaccgg gtaatttgaa atactaatac tacgaatcaa tgtctttaaa cctgtttget 24360
ccgggcetetg actctcacte tgactactgt catttctett geccctcagtt tectecttca 24420
catctggctce catgttgggce cgaacagaca cagccctcac aaacacctac agcgctctge 24480
cgcctatgece cagcttcacce atggcaaata acctgcctat gcaagtaagt geggetggtg 24540
gtggcctgceca taacccaggce cccagagaag tgaggagtgg ctcagggcect gcggacctca 24600
ttggctgtgt ctgcaccctt gagagcectttt cgcactacag tgattggctt gaccagtcaa 24660
gtcggagaca gtcaatccca tcacttttaa gtgattgact cattaattca tgccctaaaa 24720
aaatgagtaa taaaaatctg tccagttttg tcaggttgat ctgcctttta ttatactgtt 24780
accttgataa tgttgggtgg tggtggggca tgttttgggt accagggagc cttgcaccag 24840
aaagtggaaa taatgctggc acattatcag atagcagatt agtagtttaa aatttgggtt 24900
tatattaatg tgtttgtatg ctaaatatag aatctgtgca cgcatttggg gcattacttt 24960
gggtatatgt gataaactag tgagaaagaa aaaaggatca gaaatgggat tcatatttac 25020
atggtgagat atacataata taatgagaat gctagttttc tgtctgtatc tacaataaga 25080
aaaggcatag caggtatttg ctggaaattt agtgtgtctt tgctgtgaat ggtgtgacga 25140
gtttgtggcee ctecctagetg cctgggaage ttgatgctat tcacttggta tgacagectg 25200
cctetectet tagttctgte ccaaatatct attagcccecct acatttagag gtcctgcact 25260
aggttcaccce tttatgatgt aagttggata aggcagatgg tttgtactag acctttgttg 25320
ctggatggat tcttgatagg aaaaatgtct gtcttctggt aggcctttcecce cagtggtttt 25380
cctagaactc ctgtttgtgc aacaattaga gatattagat ggtacgatat tggccagcat 25440
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gagcctctge tggaaacagt tctggggcta cactgattgt ttattctcca ttgaacattt 25500
tttgctggat ttcaaatcca aataacagca aaataaatgt ttcacagtct tcagactaat 25560
ataggagcag ctagataagc aacttcagag gaattattca catgtttatt tttattgcat 25620
ctggatattg ttggccatag tgcaattgat gtaaattaag ggattaacag cccattagtt 25680
ggtgttgcta taactgcgtt ggaattttcc agaagtcagg ttgcctagag gaactcattg 25740
caggaattag aaacaaatgc aagctgaaat tctggcaggce cctcaaggcce tgtttgecte 25800
tttgaacttg atgttagcat tcatcatctg actttaataa ggccacagag tgtctegtte 25860
agtttcatgt attataacaa catccaggtt tctgtgaaga tagcaaaatg tgtatgtgag 25920
aaaataataa gacgaacaag tagatgctgc aattatatta gggctgtttc cacatacaga 25980
gcggtatggg gaatcaatct atttcaaaca ctgactttta aaaattacat aatttgtata 26040
attcaaaaag tacatgcatt cattaagcat aaagaaaatc aaaatgatca ataactttac 26100
tcttcagaga aaactactct ttgaattttg gagtgggtga gcccgattgt ctatccattt 26160
attcattctc ttgaccaaaa tcatcatttt acaaatggtg ggtgtcttcce tectggacctt 26220
ctctgatatg cttcecctete tgagcatatg gattttggaa attaaacatt tctccagttt 26280
gcagagaaga gdaaatgatag tatactgtac tatcatctga cctgcttgtt cccgacacac 26340
ttcttttaat tcatcccaag tttgctgcca tggcatagta ccatgagagce tcatgaggceg 26400
ttttgttagg agaaaggttt acctcctcag tgctgccatt ccgaacagtt cgagggtagce 26460
aacagttttc tagttataag tcagtctggg cttttgggtce tgttaggaag tcatggttaa 26520
ttctcaggat ggaggtcgtt atatttacta acacttctga tcactttaac ttggggtcat 26580
tacagatctg cttcttcaaa gaatctttaa tcccatcagt gaaaggttcc caaggtccct 26640
gaaccatact ttactgagag ctcctcccac tgctctcectgt cccaaagett gagatatggg 26700
ctetgggggt catagggttc ccaaataaat ccagatttgce agggagaggg gatgtgtttt 26760
gatgaaggtc ctcatgctat aggttcttca aagatgctag cagaggttag agacaaaaat 26820
cctattaatt tatggatagt ggcaaccatc tagctggaca gttgtcagaa cctaaagtgc 26880
tttagaggct tgatacatag gcagctttct tctagctgtg gccagtggaa ggactagcte 26940
gaggcccaat cttagattta tcatatggaa ttccagtact tcacgtgaag gcatctttaa 27000
tgatcagact tgttggcaga gttcctcggg aggagggagce ctggggctgt ggctgtgtga 27060
tgtgttecte agtaaccaca ggtttgccte tctectcaca gcccccagte cccagecaga 27120
cctectecata ctectgcatg ctgcccacca gcecctteggt gaatgggcegg agttatgata 27180
cctacaccce cccacatatg cagacacaca tgaacagtca gccaatgggce acctcegggca 27240
ccacttcaac aggtgagcca ctgctttcectg caggctgcac agaggcgatc tctcttcact 27300
agaagtttac ccaaacagaa tctcctggte ttatgggagg gcgtgtttaa ctceccttgett 27360
tcettgtece tgggggatgg ggattgaaaa gggaaattca gttaagctaa ttagtaactt 27420
tacaccatat agacaaaaac taaaattgtt tttcctgaat ttggtcacaa aagttgtgta 27480
tgaagacaag gcctgagact gcaagttttc tgaggacaga ttattagacg aagctcagta 27540
gggggcccac tgagctgtag gtgegtgett gttgaaatge ttcecttgcecct catagctect 27600
ctagaccttt tgctggaaat aaaaagtgac acattggttt tccagagaca gctttattgt 27660
aaaagttcca aacatgcaaa caaacagagg attttttttt tcttttcctt tggattgggg 27720
tggggggtac ttgggatcca ataggtatat atacatatat tgtctagttt ctgaaggtgce 27780
tacttttatt tgtaacaatt gaagtgattt taatacagta aaaaatgtta gaaagtatta 27840
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gttttttttt tttttttttt ttttgtaaac ctataaattt gtattccatg tctgtttcte 27900
aaagggaata tctacatggc tatttcectttce atccacttcect aggactcatt tcccetggtg 27960
tgtcagttce agttcaagtt cccggaagtg aacctgatat gtctcaatac tggccaagat 28020
tacagtaaaa aaaaaaaaaa aaaaaaaaag gaaaggaaat attgtgttaa ttcagtcagt 28080
gactatgggg acacaacagt tgagctttca ggaaagaaag aaaaatggct gttagagccg 28140
cttcagttct acaattgtgt cctgtattgt accactgggg aaggaatgga cttgaaacaa 28200
ggacctttgt atacagaagg cacgatatca gttggaacaa atcttcattt tggtatccaa 28260
acttttattc attttggtgt attatttgta aatgggcatt tgtatgttat aatgaaaaaa 28320
agaacaatgt agactggatg gatgtttgat ctgtgttggt catgaagttg tttttttttt 28380
ttttaaaaag aaaaccatga tcaacaagct ttgccacgaa tttaagagtt ttatcaagat 28440
atatcgaata cttctaccca tectgttcata gtttatggac tgatgttcca agtttgtatce 28500
attcctttge atataattaa acctggaaca acatgcacta gatttatgtc agaaatatct 28560
gttggttttc caaaggttgt taacagatga agtttatgtg caaaaaaggg taagatataa 28620
attcaaggaa gaaaaaaagt tgatagctaa aaggtagagt gtgtcttcga tataatccaa 28680
tttgttttat gtcaaaatgt aagtatttgt cttccctaga aatcctcaga atgatttcta 28740
taataaagtt aatttcattt atatttgaca agaatataga tgttttatac acattttcat 28800
gcaatcatac gtttcttttt tggccagcaa aagttaattg ttcttagata tagttgtatt 28860
actgttcacg gtccaatcat tttgtgcatc tagagttcat tcctaatcaa ttaaaagtgce 28920
ttgcaagagt tttaaactta agtgttttga agttgttcac aactacatat caaaattaac 28980
cattgttgat tgtaaaaaac catgccaaag cctttgtatt tcctttatta tacagttttce 29040
tttttaacct tatagtgtgg tgttacaaat tttatttcca tgttagatca acattctaaa 29100
ccaatggtta ctttcacaca cactctgttt tacatcctga tgatccttaa aaaataatcc 29160
ttatagatac cataaatcaa aaacgtgtta gaaaaaaatt ccacttacag cagggtgtag 29220
atctgtgccce atttataccc acaacatata tacaaaatgg taacatttcc cagttagcca 29280
tttaattcta aagctcaaag tctagaaata atttaaaaat gcaacaagcg attagctagg 29340
aattgttttt tgaattagga ctggcatttt caatctgggc agatttccat tgtcagccta 29400
tttcaacaat gatttcactg aagtatattc aaaagtagat ttcttaaagg agactttctg 29460
aaagctgttg cctttttcaa ataggcccte tceccecttttet gtectecectece cectttgcaca 29520
agaggcatca tttcccattg aaccactaca gctgttccca tttgaatctt getttetgtg 29580
cggttgtgga tggttggagg gtggaggggg gatgttgcat gtcaaggaat aatgagcaca 29640
gacacatcaa cagacaacaa caaagcagac tgtgactggc cggtgggaat taaaggcctt 29700
cagtcattgg cagcttaagc caaacattcc caaatctatg aagcagggcc cattgttggt 29760
cagttgttat ttgcaatgaa gcacagttct gatcatgttt aaagtggagg cacgcagggc 29820
aggagtgctt gagcccaagc aaaggatgga aaaaaataag cctttgttgg gtaaaaaagg 29880
actgtctgag actttcattt gttctgtgca acatataagt caatacagat aagtcttcct 29940
ctgcaaactt cactaaaaag cctgggggtt ctggcagtct agattaaaat gcttgcacat 30000
gcagaaacct ctggggacaa agacacactt ccactgaatt atactctgct ttaaaaaaat 30060
ccccaaaagce aaatgatcag aaatgtagaa attaatggaa ggatttaaac atgaccttcet 30120
cgttcaatat ctactgtttt ttagttaagg aattacttgt gaacagataa ttgagattca 30180
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ttgctecegge atgaaatata ctaataattt tattccacca gagttgctge acatttggag 30240
acaccttcct aagttgcagt ttttgtatgt gtgcatgtag ttttgttcag tgtcagectg 30300
cactgcacag cagcacattt ctgcagggga gtgagcacac atacgcactg ttggtacaat 30360
tgccggtgca gacatttcta cctectgaca ttttgcagee tacattccect gagggetgtg 30420
tgctgaggga actgtcagag aagggctatg tgggagtgca tgccacagct gectggetgge 30480
ttacttectte cttctcecgetyg getgtaattt ccaccacggt caggcagcca gttccecggcecce 30540
acggttetgt tgtgtagaca gcagagactt tggagacccg gatgtcgcac gccaggtgca 30600
agaggtggga atgggagaaa aggagtgacg tgggagcgga gggtctgtat gtgtgcactt 30660
gggcacgtat atgtgtgctc tgaaggtcag gattgccagg gcaaagtagc acagtctggt 30720
atagtctgaa gaagcggctg ctcagctgca gaagccctcect ggtcecggcag gatgggaacg 30780
gctgecttge cttetgecca caccctaggg acatgagctg tcecttccaaa cagagctcecca 30840
ggcactctet tggggacagce atggcaggct ctgtgtggta gcagtgcctg ggagttggcce 30900
ttttactcat tgttgaaata atttttgttt attatttatt taacgataca tatatttata 30960
tatttatcaa tggggtatct gcagggatgt tttgacacca tcttccagga tggagattat 31020
ttgtgaagac ttcagtagaa tcccaggact aaacgtctaa attttttctce caaacttgac 31080
tgacttggga aaaccaggtg aatagaataa gagctgaatg ttttaagtaa taaacgttca 31140
aactgctcta agtaaaaaaa tgcattttac tgcaatgaat ttctagaata tttttecccce 31200
aaagctatgce ctcctaaccce ttaaatggtg aacaactggt ttcttgctac agctcactge 31260
catttcttct tactatcatc actaggtttc ctaagattca ctcatacagt attatttgaa 31320
gattcagctt tgttctgtga atgtcatctt aggattgtgt ctatattctt ttgettattt 31380
ctttttactc tgggcctctc atactagtaa gattttaaaa agcecttttet tectctgtatg 31440
tttggctcac caaggcgaaa tatatattct tctcecttttte atttctcaag aataaacctce 31500
atctgetttt ttgtttttet gtgttttgge ttggtactga atgactcaac tgctcecggttt 31560
taaagttcaa agtgtaagta cttagggtta gtactgctta tttcaataat gttgacggtg 31620
actatctttg gaaagcagta acatgctgtc ttagaaatga cattaataat gggcttaaac 31680
aaatgaatag gggggtcccc ccactctect tttgtatgee tatgtgtgtce tgatttgtta 31740
aaagatggac agggaattga ttgcagagtg tcgcttcecctt ctaaagtagt tttattttgt 31800
ctactgttag tatttaaaga tcctggaggt ggacataagg aataaatgga agagaaaagt 31860
agatattgta tggtggctac taaaaggaaa ttcaaaaagt cttagaaccc gagcacctga 31920
gcaaactgca gtagtcaaaa tatttatctc atgttaaaga aaggcaaatc tagtgtaaga 31980
aatgagtacc atatagggtt ttgaagttca tatactagaa acacttaaaa gatatcattt 32040
cagatattac gtttggcatt gttcttaagt atttatatct ttgagtcaag ctgataatta 32100
aaaaaaatct gttaatggag tgtatatttc ataatgtatc aaaatggtgt ctatacctaa 32160
ggtagcatta ttgaagagag atatgtttat gtagtaagtt attaacataa tgagtaacaa 32220
ataatgtttc cagaagaaag gaaaacacat tttcagagtg cgtttttatc agaggaagac 32280
aaaaatacac acccctctec agtagettat ttttacaaag ccggcccagt gaattagaaa 32340
aacaaagcac ttggatatga tttttggaaa gcccaggtac acttattatt caaaatgcac 32400
ttttactgag tttgaaaagt ttcttttata tttaaaataa gggttcaaat atgcatattc 32460
aatttttata gtagttatct atttgcaaag catatattaa ctagtaattg gctgttaatt 32520
ttatagacat ggtagccagg gaagtatatc aatgacctat taagtatttt gacaagcaat 32580
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ttacatatct gatgacctcg tatctcectttt tcagcaagtc aaatgctatg taattgttcce 32640
attgtgtgtt gtataaaatg aatcaacacg gtaagaaaaa ggttagagtt attaaaataa 32700
taaactgact aaaatactca tttgaattta ttcagaatgt tcataatgct ttcaaaggac 32760
atagcagagc ttttgtggag tatccgcaca acattattta ttatctatgg actaaatcaa 32820
ttttttgaag ttgctttaaa atttaaaagc acctttgctt aatataaagc cctttaattt 32880
taactgacag atcaattctg aaactttatt ttgaaaagaa aatggggaag aatctgtgtc 32940
tttagaatta aaagaaatga aaaaaataaa cccgacattc taaaaaaata gaataagaaa 33000
cctgattttt agtactaatg aaatagcggg tgacaaaata gttgtctttt tgattttgat 33060
cacaaaaaat aaactggtag tgacaggata tgatggagag atttgacatc ctggcaaatc 33120
actgtcattg attcaattat tctaattctg aataaaagct gtatacagta 33170
<210> SEQ ID NO 2
<211> LENGTH: 52
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 2
gtggcatgca ctcccacata gceccttytet gacagttcce tcagcacaca ge 52
<210> SEQ ID NO 3
<211> LENGTH: 22
<212> TYPE: RNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 3
cuggcccucu cugcccuuce gu 22
<210> SEQ ID NO 4
<211> LENGTH: 75
<212> TYPE: RNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 4
uggagugggy gggcaggagg ggcucaggga gaaagugcau acagccccug geccucucug 60
ccecuuccguc cccug 75

<210> SEQ ID NO 5
<211> LENGTH: 22
<212> TYPE: RNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Artificially synthesized micro RNA sequence

<400> SEQUENCE: 5

acggaagggc agagagggcce

<210> SEQ ID NO 6

<211> LENGTH: 75
<212> TYPE: RNA

ag

<213> ORGANISM: Artificial sequence

<220> FEATURE:

22

<223> OTHER INFORMATION: Artificially synthesized micro RNA sequence

<400> SEQUENCE: 6

caggggacgg aagggcagag agggccaggg gcuguaugea cuuucucecu gageceeucce

ugcccccecceca cucca

60

75
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<210> SEQ ID NO 7

<211> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Artificially synthesized micro RNA sequence

<400> SEQUENCE: 7

ggaagggcag agagggcca 19

<210> SEQ ID NO 8

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Artificially synthesized short hairpin RNA
sequence

<400> SEQUENCE: 8

aauvaugacua gguguguugc u 21

<210> SEQ ID NO 9

<211> LENGTH: 33

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 9

aggaagctta tgcagaacag tcacagegga gtg 33

<210> SEQ ID NO 10

<211> LENGTH: 35

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 10

aggggatcct tactgtaatc ttggccagta ttgag 35

<210> SEQ ID NO 11

<211> LENGTH: 36

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 11

cggactagta gacaacaaca aagcagactg tgactg 36

<210> SEQ ID NO 12

<211> LENGTH: 35

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 12

gcgacgcgtt tagagcagtt tgaacgttta ttact 35

<210> SEQ ID NO 13

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:
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<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 13

agggaactgt cagagacttt agctgtggga gtgcatgece

<210> SEQ ID NO 14

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 14

ggcatgcact cccacagcta aagtctctga cagttcect

<210> SEQ ID NO 15

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 15

gtaaaccgag agtagcgact cc

<210> SEQ ID NO 16

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 16

gecactccege ttatactggg

<210> SEQ ID NO 17

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 17

caaggaccte ggctggaa

<210> SEQ ID NO 18

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 18

cegggttatyg ctggttgtac a

<210> SEQ ID NO 19

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 19

gagtactacg ccaaggaggt ttaca

39

39

22

20

18

21

25
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 20

LENGTH: 25

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 20

cgaacaattc tgaagtaggg tctgt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 21

LENGTH: 22

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 21

ggaaaacacc gagtcggaat ac

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 22

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 22

gecggaaaace ttggaggtaa t

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 23

LENGTH: 22

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 23

atggatgagg aaactggcaa ct

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 24

LENGTH: 24

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 24

geccatcgaca agaacagtgt aagt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 25

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 25

gtggaggaaa tggtgtttge

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 26

LENGTH: 19

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE:

OTHER INFORMATION: Primer

25

22

21

22

24

20
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<400> SEQUENCE: 26

gtctgceett ggaacttgg 19

<210> SEQ ID NO 27

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 27

caaggaccgg tttatttgge 20

<210> SEQ ID NO 28

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 28

attccectgeg aagaacacag ¢ 21

<210> SEQ ID NO 29

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 29

gtgaaggtcg gagtcaac 18
<210> SEQ ID NO 30

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 30

gttgaggtca atgaaggg 18
<210> SEQ ID NO 31

<211> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 31

agggaacugu cagagaaggg cuau 24
<210> SEQ ID NO 32

<211> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 32

agggaacugu cagagacuuu agcu 24

What is claimed is: wherein the antisense for microRNA-328 is capable of
1. A method for treating and/or preventing myopia, com- counteracting microRNA-328, and the microRNA-328
prising: is capable of inhibiting an expression of PAX-6 gene,
administering an antisense for microRNA-328 to a sub- and wherein the sequence of the antisense for micro-
ject, RNA-328 comprises SEQ ID NO. 7,
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wherein the antisense for microRNA-328 is formulated
with a pharmaceutically acceptable carrier to form a
medicament, and wherein the medicament is in the
form of an eye drop.

2. The method for treating and/or preventing myopia as
claimed in claim 1, wherein the antisense for microRNA-
328 is composed of non-modified RNA or comprises at least
one chemically modified nucleic acid.

3. The method for treating and/or preventing myopia as
claimed in claim 2, wherein the chemically modified nucleic
acid comprises phosphodiester nucleic acid, phosphorothio-
ate nucleic acid, methylphosphonate nucleic acid, phospho-
roamidate nucleic acid, 2'-O-methyl nucleic acid, peptide
nucleic acid (PNA), N-Morpholino or locked nucleic acid
(LNA).

4. The method for treating and/or preventing myopia as
claimed in claim 2, wherein the chemically modified nucleic
acid is locked nucleic acid (LNA).

5. The method for treating and/or preventing myopia as
claimed in claim 1, wherein the pharmaceutically acceptable
carrier comprises a nanoparticle.

6. The method for treating and/or preventing myopia as
claimed in claim 5, wherein the nanoparticle comprises a
liposome, a micelle, a metal nanoparticle, or a polymer
nanoparticle.

7. The method for treating and/or preventing myopia as
claimed in claim 5, wherein the nanoparticle is a liposome.

#* #* #* #* #*
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