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Target Secuen Ce 
TGGCCGTCACTACCCTGGTTTCT IT (SEQ ID NO:5) 

5' 3. 
& cars or colors&$8-H: UNC-45A929 

E2 is UNC-45A 944 

GGTCCAGGGACCCCCGAGCCCCG (SEQ ID NO: 7) 
Target sequence 

UNC-45A 929: 
sense sequence UGGCCGUCACUACCCUGGUUUCUUU (SEQ ID NO:9) 

antisense sequence AAAGAAACCAGGGUAGUGACGGCCA (SEQ ID NO : 10) 

UNC-45A 944: 
sense sequence GGUCCAGGGACCCCCGAGCCCCG (SEQ ID NO: 11) 

antisense sequence CGGGGCUCGGGGGUCCCUGGACC (SEQ ID NO:12) 

F.G. 3 
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UNC-45A SPLCEVARLANTS BASED 
CANCER DAGNOSTICS AND 

THERAPEUTICS 

This application claims priority to U.S. provisional appli 
cation No. 61/144,296, filed Jan. 13, 2009, the content of 
which is herein incorporated by reference in its entirety. 

BACKGROUND 

The present disclosure relates to UNC-45A splice variants 
and their use in cancer therapeutics and diagnostics. 

Approximately 90% of breast cancer deaths are caused by 
metastasis to bones, liver, lungs, or brain with a Survival time 
for patients of 2 years. Cancer metastasis is tightly related to 
cell motility including cell invasion and migration in breast 
CaCC. 

UNC-45 functions as a molecular chaperone for myosin 
motors and as a co-chaperone for Hsp90 in both vertebrate 
and invertebrate animals. Myosins are actin-based motors 
that play critical roles in a variety of cellular processes, 
including cytokinesis, cellular trafficking, phagocytosis, 
maintenance of cell shape, and muscle contraction. Myosin 
based movement results from a specific cycle of the myosin 
head binding and releasing ATP and actin. During this pro 
cess, the myosin head goes through multiple folding confor 
mations. Evidence from a variety of experimental systems 
indicates that myosins use specialized chaperones during 
their activity, folding, and assembly. 

Molecular chaperones are necessary for de novo folding 
and structural maintenance of the myosinhead. Expression of 
the myosin motor domain in bacteria results in misfolding. In 
vertebrate systems, the chaperonin containing TCP-1 (CCT), 
as well as molecular chaperones Hsp90 and Hsc70, are nec 
essary but not sufficient in the folding of striated muscle 
myosin. 
The UNC-45 family of molecular chaperones is necessary 

for the proper functions of myosins, the motor proteins of the 
actin cytoskeleton and the contractile thick filaments of the 
muscle and heart. In humans and other vertebrates, two genes 
have been discovered which encode UNC-45 chaperones. 
One encodes UNC-45A that is essential for embryonic devel 
opment, cell migration, and cell division because of its role in 
the activation of both myosin IIA (MYH9) and Myosin IIB 
(My H10). UNC-45A or its mouse ortholog UNC-45a is nec 
essary for cell proliferation in mouse myoblasts and for cell 
migration and proliferation in metastatic human ovarian can 
cer cells. 

Mutations in UNC-45/Cro1p/She4p(Dim1p) domain 
(UCS) proteins result in phenotypes related to defects in 
myosin folding and assembly. Reduced UCS domain protein 
function in fungal mutants produces myosins defective in 
actin: ATP transduction. In Caenorhabditis elegans, null unc 
45 alleles results in embryonic arrest of body wall muscle 
development, and temperature-sensitive mutations lead to a 
paralyzed or uncoordinated phenotype at the restrictive tem 
perature with marked disorganization of myofibrils. UNC-45 
exerts chaperone activity in vitro on the myosin head and acts 
as a cochaperone that specifically binds Hsp90. 
Mice and humans each have two genes that are located on 

different chromosomes, which encode distinct UNC-45-like 
protein isoforms, and are expressed either in multiple tissues 
or only in cardiac and skeletal muscles. Their expression is 
regulated during muscle differentiation in vitro, with the stri 
ated muscle isoform mRNA appearing during myoblast 
fusion. 
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UNC-45 is a substrate of an E3/E4-multiubiquitination 

complex containing CHN-1 (the C. elegans homologue of 
CHIP) and UFD-2. chn-1-null worms are viable and appear 
morphologically normal. However, UNC-45 overexpression 
leads to an uncoordinated phenotype in these worms, suggest 
ing that increased levels of UNC-45 may cause muscle 
defects. 
RNA interference (RNAi) pathway is often used in experi 

mental biology to study the function of genes in a variety of in 
vitro and in vivo model systems. Double-stranded RNA is 
synthesized with a sequence complementary to a gene of 
interest and introduced into a cell or organism, where it is 
recognized as exogenous genetic material and activates the 
RNAi pathway. Using this mechanism, researchers induce a 
drastic decrease in the expression of a targeted gene. Since 
RNAi may not totally eliminate the expression of the target 
gene, this technique is sometimes referred as a “knockdown”. 
to distinguish it from “knockout” procedures in which expres 
sion of a gene is entirely eliminated. 

SUMMARY 

Methods and compositions to selectively suppress or down 
regulate the 929 amino acid residue splice variant of UNC 
45A are disclosed. Agents including short/Small interfering 
RNAs (siRNA) and short/small hairpin RNAs (shRNA) that 
specifically target the 929 residue splice variant (hereinafter 
“UNC-45A929) are disclosed. 
Methods and compositions to diagnose cancer based on the 

expression level of the UNC-45A929 splice variant are also 
disclosed. For example, the 929 residue splice variant of 
UNC-45A is elevated in several cancers including breast, 
cervical and ovarian, when compared to the 944 splice vari 
ant. In addition, the mRNA for the 929 splice variant has 
unique sequences in its 5' untranslated region compared to the 
944 splice variant. These differences also permit design of 
nucleic acid sequences that specifically target UNC-45A929 
splice variant. 

In an aspect, shRNA and siRNA sequences are designed to 
selectively downregulate (e.g., knockdown) UNC-45A929 
mRNA and protein when compared to the 944 residue splice 
variant UNC-45A mRNA and protein. These UNC-45A929 
specific reagents have therapeutic uses. Any cancer type that 
has the UNC-45A929 expressed to a greater level than the 944 
residue splice variant is capable of being treated by the meth 
ods and compositions disclosed herein. 
A short interfering RNA (siRNA) or a short hairpin RNA 

(shRNA) molecule for selectively reducing the expression of 
a human UNC-45A splice variant in a cell, wherein the RNA 
molecule is Substantially complementary to at least a part of 
a mRNA encoding the splice variant, wherein the splice vari 
ant comprises a nucleic acid sequence as in SEQID NO: 1 
(nucleotide positions 1-835) or SEQID NO: 2. 

In an aspect, the siRNA targets TGGCCGTCACTAC 
CCTGGTTTCTTT (SEQID NO:5) or GGACAGAGGTGG 
TAGTGAACT (SEQ ID NO:6) of the UNC-45A929 splice 
variant. In an aspect, the siRNA targets GGTCCAGGGAC 
CCCCGAGCCCCG (SEQ ID NO:7) or GTGAGTGGTC 
CAGGGACCCC (SEQ ID NO:8) of UNC-45A944. 
A pharmaceutical composition includes an effective 

amount of a siRNA or shRNA that specifically inhibits the 
expression of a human UNC-45A929 splice variant in a can 
cer cell. In an aspect, the pharmaceutical composition con 
tains the siRNA that includes one or more modified nucle 
otides. In an aspect, the shRNA is expressed from a vector. 
A method of reducing the proliferation of a cancer cell 

includes contacting the cancer cell with an RNAi agent that 
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specifically downregulates the expression of UNC-45A 
splice variants. In an aspect, the RNAi agent is a siRNA 
molecule that specifically targets UNC-45A929 splice vari 
ant. 

In an aspect, the cancer cell is selected from the group 
consisting of breast cancer, cervical cancer and colon cancer. 
In an aspect, the cancer cell is a metastatic breast cancer cell. 
A method of diagnosing a malignant or a pre-malignant 

cell includes determining that the cell is malignant or pre 
malignant based on the increased expression level of one or 
more UNC-45A splice variants in the malignant or pre-ma 
lignant cell as compared to a non-cancerous cell. 

In an aspect, the expression level is determined by reverse 
transcriptase (RT)-PCR or determined by immunohis 
tochemistry. 

In an aspect, the expression level of the UNC-45A splice 
variant is determined RNA expression or protein levels. 

In an aspect, the expression level is determined in a tissue 
sample. 
A method of diagnosing whether a Subject has cancer 

includes determining the expression of a splice variant UNC 
45A929 in an isolated sample, wherein the UNC-45A929 
splice variant includes an untranslated nucleotide sequence of 
1-835 of SEQID NO: 1. 

In an aspect, the expression level of the UNC-45A929 
splice variant is determined in the isolated tissue by the RNA 
levels of UNC-45A929. 

In an aspect, the expression level of the UNC-45A929 
splice variant is determined in the isolated tissue by the pro 
tein or peptide levels of UNC-45A929. 

In an aspect, the expression levels of the splice variant 
UNC-45A929 is higher than the expression levels of a splice 
variant UNC-45A944. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows (A) Immunohistochemistry of normal and 
tumorous breast tissue. The three tumor samples were graded 
by a certified pathologist. Monoclonal antibody to human 
UNC-45A was used detect the elevated levels. (B) Multiple 
samples were coded by blinded laboratory personnel for test 
ing. UNC-45A protein elevation by histochemical stain con 
sistently correlates with the metastatic grade. The bars are 
standard observations (p<0.001 for all pair comparisons). 

FIG. 2 shows UNC-45A levels in breast cancer cell lines. 
HMEC (normal breast) and T47D, MCF7, MB231 (breast 
cancer) cell lines were homogenized, and the protein lysates 
were separated on 8% SDS-PAGE and Western blotted with 
monoclonal antibody to human UNC-45A protein. The bars 
represent standard deviations. 

FIG. 3 shows siRNA oligos for knockdown of UNC 
45A929 and 944. 

FIG. 4 illustrates shRNA target sequence for UNC 
45A929 and UNC-45A944 splice variants. 

FIG. 5 illustrates shRNA design for UNC-45A944 (top 
strand is SEQID NO:24 and bottom strand is SEQID NO:25) 
and UNC-45A929 (top strand is SEQID NO:26 and bottom 
strand is SEQID NO:27) splice variants. 

DETAILED DESCRIPTION 

The molecular interaction of UNC-45A with its protein 
partner Hsp90 and the target myosin motors, is exploited for 
molecular strategies for effective therapy of breast cancer. 

In UNC-45A929, exons 1-4 have unique sequences that are 
not present in UNC-45A944. Therefore target sequences 
were selected from, for example, exon 2 to design shRNA for 
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4 
down regulating UNC-45A929. In UNC-45A944, about 45 
nucleotides are unique when compared to UNC-45A929 and 
were therefore was selected as target sequences. 

Antisense sequences generally loop with sense sequences 
to form hairpin. In an aspect, these oligonucleotides are 
ligated in “BLOCK-iT inducible RNAi vector to transfect 
mammalian cells. This vector is tetracycline inducible to 
trigger the RNAi for down regulating UNC-45A929. 
Knockdown experiments demonstrate that reduction of 

UNC-45A reduces the rates of cancer cell proliferation and 
migration whereas overexpression increases them. Data pre 
sented herein demonstrate that the elevation of UNC-45A in 
e.g., both breast tumor samples and breast cancer-derived cell 
lines is due to overexpression of only one of two alternative 
splice variants. This differential expression enables the use of 
UNC-45A as a specific biomarker and for highly specific 
RNA-based cancer therapeutics. 
UNC-45A and its specific splice variant expression as cor 

relating with established human breast carcinomas interms of 
grade, metastasis, and prognosis are validated. Tissue block 
sections are analyzed by for example, immunohistochemistry 
and immunoblotting using specific monoclonal antibodies. 
UNC-45A splice variants are validated as biomarkers 

using e.g., fresh serum and breast tissue samples from cancer 
patients. These samples are analyzed by for example, immu 
nohistochemistry and immunoblotting using specific mono 
clonal antibodies and compared to standard histopathological 
methods. 
RNAi using UNC-45A929 specific siRNA or shRNA or 

microRNA are developed as therapeutic agents against can 
cer. The effects of the RNAi agents on proliferation, migra 
tion and invasion in normal, non-metastatic, and metastatic 
cancer cell lines including breast cancer are tested. 
RNA interference (RNAi) is the pathway by which short 

interfering RNA (siRNA) or short hairpin RNA (shRNA) are 
used to inactivate the expression of target genes. Synthetic 
small interfering (siRNAs) or expressed stem-loop RNAs 
(short-hairpin RNAs (shRNAs) or artificial microRNAs 
(miRNAs) have been delivered to cultured cells and organ 
isms to inhibit or down regulate expression of a variety of 
genes. Expressed shRNA is transcribed in cells from a DNA 
template as a single-stranded RNA molecule (-50-100 
bases). Complementary regions spaced by a small loop 
cause the transcript to fold back on itself forming a short 
hairpin in a manner analogous to natural microRNA. Recog 
nition and processing by the RNAi machinery converts the 
shRNA into the corresponding siRNA. Some exemplary 
design strategies for creating shRNA templates can be found 
in McIntyre & Fanning (2006), BMC Biotechnology 6:1 (in 
corporated herein by reference). 
The term short interfering nucleic acid, siRNA, short inter 

fering RNA, short interfering nucleic acid molecule, short 
interfering oligonucleotide molecule, or chemically-modi 
fied short interfering nucleic acid molecule as used herein 
refers to any nucleic acid molecule capable of inhibiting or 
down regulating gene expression or viral replication, for 
example by mediating RNA interference “RNAi’ or gene 
silencing in a sequence-specific manner. 

Generally, shRNA or short hairpin RNA is an RNA mol 
ecule that contains a sense Strand, antisense strand, and a short 
loop sequence between the sense and antisense fragments. 
Due to the complementarity of the sense and antisense frag 
ments in their sequence, such RNA molecules tend to form 
hairpin-shaped double-stranded RNA (dsRNA). shRNA is 
cloned into a vector, allowing for expression by a pol III type 
promoter. The expressed shRNA is then exported into the 
cytoplasm where it is processed by dicer into siRNA which 
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then get incorporated into the siRNA induced silencing com 
plex (RISC). Small Interfering RNA (siRNA) are about 21-23 
nucleotide double-stranded RNA molecules. Once incorpo 
rated into RISC they facilitate the cleavage and degradation of 
its recognized mRNA. 
MicroRNAs (miRNA) are single-stranded RNA molecules 

of about 21-23 nucleotides in length, which regulate gene 
expression. miRNAs are encoded by genes from whose DNA 
they are transcribed but miRNAs are not translated into pro 
tein (non-coding RNA); instead each primary transcript (a 
pri-miRNA) is processed into a short stem-loop structure 
called a pre-miRNA and finally into a functional miRNA. 
Mature miRNA molecules are partially complementary to 
one or more messenger RNA (mRNA) molecules, and their 
main function is to down-regulate gene expression. 
By RNA is meant a molecule comprising at least one 

ribonucleotide residue. By ribonucleotide' is meant a nucle 
otide with a hydroxyl group at the 2' position of a BD-ribo 
furanose moiety. The terms include double-stranded RNA, 
single-stranded RNA, isolated RNA such as partially purified 
RNA, essentially pure RNA, synthetic RNA, recombinantly 
produced RNA, as well as altered RNA that differs from 
naturally occurring RNA by the addition, deletion, substitu 
tion and/or alteration of one or more nucleotides. Such alter 
ations can include addition of non-nucleotide material. Such 
as to the end(s) of the siRNA or internally, for example at one 
or more nucleotides of the RNA. Nucleotides in the RNA 
molecules can also comprise non-standard nucleotides, such 
as non-naturally occurring nucleotides or chemically synthe 
sized nucleotides or deoxynucleotides. These altered RNAs 
can be referred to as analogs or analogs of naturally-occurring 
RNA. 
A Subject can be a mammal or mammalian cells, including 

a human or human cells. 
The dsRNA molecules (e.g., siRNA and shRNA) can 

include naturally occurring nucleotides or can be comprised 
of at least one modified nucleotide, such as a 2'-O-methyl 
modified nucleotide, a nucleotide comprising a 5'-phospho 
rothioate group, and a terminal nucleotide linked to a choles 
teryl derivative or dodecanoic acid bisdecylamide group. 
Alternatively, the modified nucleotide may be selected from 
the group of: a 2'-deoxy-2'-fluoro modified nucleotide, a 
2'-deoxy-modified nucleotide, a locked nucleotide, an abasic 
nucleotide, 2-amino-modified nucleotide, 2-alkyl-modified 
nucleotide, morpholino nucleotide, a phosphoramidate, and a 
non-natural base comprising nucleotide. 

In an aspect, polyethylene glycol (PEG) can be covalently 
attached to siRNA compounds disclosed herein. The attached 
PEG can be any molecular weight, preferably from about 
2,000 to about 50,000 daltons (Da). 
As used herein, “target sequence” refers to a contiguous 

portion of the nucleotide sequence of an mRNA molecule 
formed during the transcription of the UNC-45A929 splice 
variant, including mRNA that is a product of RNA processing 
of a primary transcription product. By 'gene’’, or “target 
gene', is meant a nucleic acid that encodes an RNA, for 
example, nucleic acid sequences including, but not limited to, 
structural genes encoding a polypeptide. A gene or target 
gene can also encode a functional RNA (fRNA) or non 
coding RNA (ncRNA), such as small temporal RNA 
(stRNA), micro RNA (miRNA), small nuclear RNA (sn 
RNA), short interfering RNA (siRNA), small nucleolar RNA 
(snRNA), ribosomal RNA (rRNA), transfer RNA (tRNA) and 
precursor RNAs thereof. Such non-coding RNAs can serve as 
target nucleic acid molecules for siRNA mediated RNA inter 
ference in modulating the activity of FRNA or nckNA 
involved in functional or regulatory cellular processes. 
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The term complementary, when used to describe a first 

nucleotide sequence in relation to a second nucleotide 
sequence, refers to the ability of an oligonucleotide or poly 
nucleotide comprising the first nucleotide sequence to 
hybridize and form a duplex structure under certain condi 
tions with an oligonucleotide or polynucleotide comprising 
the second nucleotide sequence, as will be understood by the 
skilled person. Such conditions can, for example, be stringent 
conditions. 

Oligonucleotide probes that specifically target UNC-45A 
929 splice variant are disclosed herein. These probes range 
from about 10-100, 10-50, 100-750, 100-800 or 10-500 con 
tiguous nucleotide residues of SEQ ID NO: 1 and may be 
specifically directed to nucleotide positions 1-835 of SEQID 
NO: 1. 

Stringency of hybridization reactions is readily determin 
able by one of ordinary skill in the art, and generally is an 
empirical calculation dependent upon probe length, washing 
temperature, and salt concentration. In general, longer probes 
require higher temperatures for proper annealing, while 
shorter probes need lower temperatures. Hybridization gen 
erally depends on the ability of denatured DNA to reanneal 
when complementary strands are present in an environment 
below their melting temperature. The higher the degree of 
desired homology between the probe and hybridizable 
sequence, the higher the relative temperature which can be 
used. As a result, it follows that higher relative temperatures 
would tend to make the reaction conditions more stringent, 
while lower temperatures less so. For explanation of strin 
gency of hybridization reactions, see Ausubel et al., Current 
Protocols in Molecular Biology, Wiley Interscience Publish 
ers, (1995). 

Stringent conditions or high Stringency conditions, as 
defined herein, may be identified by those that: (1) employ 
low ionic strength and high temperature for washing, for 
example 0.015 M sodium chloride/0.0015M sodium citrate/ 
0.1% sodium dodecyl sulfate at 50° C.; (2) employ during 
hybridization a denaturing agent, such as formamide, for 
example, 50% (v/v) formamide with 0.1% bovine serum 
albumin/0.1% Ficoll/0.1% polyvinylpyrrollidone/50 mM 
sodium phosphate buffer at pH 6.5 with 750 mM sodium 
chloride, 75 mM sodium citrate at 42°C.; or (3) employ 50% 
formamide, 5xSSC (0.75 M NaCl, 0.075 M sodium citrate), 
50 mM sodium phosphate (pH 6.8), 0.1% sodium pyrophos 
phate, 5.times. Denhardt’s solution, Sonicated salmon sperm 
DNA (50 ug/ml), 0.1% SDS, and 10% dextran sulfate at 42° 
C., with washes at 42° C. in 0.2xSSC (sodium chloride/ 
sodium citrate) and 50% formamide at 55° C. followed by a 
high-stringency wash consisting of 0.1XSSC containing 
EDTA at 55° C. 

Moderately stringent conditions may be identified as 
described by Sambrook et al., Molecular Cloning: A Labora 
tory Manual, New York: Cold Spring Harbor Press, 1989, and 
include the use of washing solution and hybridization condi 
tions (e.g., temperature, ionic strength and% SDS) less strin 
gent than those described above. An example of moderately 
stringent conditions is overnight incubation at 37° C. in a 
solution comprising: 20% formamide, 5xSSC (150 mM 
NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate 
(pH 7.6), 5xDenhardt’s solution, 10% dextran sulfate, and 20 
mg/mL denatured sheared salmon sperm DNA, followed by 
washing the filters in 1xSSC at about 37-50° C. The skilled 
artisan will recognize how to adjust the temperature, ionic 
strength, etc. as necessary to accommodate factors such as 
probe length and the like. The skilled person will be able to 
determine the set of conditions most appropriate for a test of 
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complementarity of two sequences in accordance with the 
ultimate application of the hybridized nucleotides. 

This includes base-pairing of the oligonucleotide or poly 
nucleotide comprising the first nucleotide sequence to the 
oligonucleotide or polynucleotide comprising the second 
nucleotide sequence over the entire length of the first and 
second nucleotide sequence. Such sequences can be referred 
to as “fully complementary’ with respect to each other herein. 
However, where a first sequence is referred to as “substan 
tially complementary with respect to a second sequence 
herein, the two sequences can be fully complementary, or 
they may form one or more, but preferably not more than 4, 3 
or 2 mismatched base pairs upon hybridization, while retain 
ing the ability to hybridize under the conditions most relevant 
to their ultimate application. However, where two oligonucle 
otides are designed to form, upon hybridization, one or more 
single stranded overhangs, such overhangs shall not be 
regarded as mismatches with regard to the determination of 
complementarity. For example, a dsRNA that includes one 
oligonucleotide 21 nucleotides in length and another oligo 
nucleotide 23 nucleotides in length, wherein the longer oli 
gonucleotide comprises a sequence of 21 nucleotides that is 
fully complementary to the shorter oligonucleotide, may yet 
be referred to as “fully complementary” for the purposes 
disclosed herein. 

Complementary sequences, as used herein, may also 
include, or be formed entirely from, non-Watson-Crick base 
pairs and/or base pairs formed from non-natural and modified 
nucleotides, in as far as the above requirements with respect 
to their ability to hybridize are fulfilled. 

The terms complementary, fully complementary and Sub 
stantially complementary herein may be used with respect to 
the base matching between the sense Strand and the antisense 
strand of a dsRNA, or between the antisense strand of a 
dsRNA and a target sequence, as will be understood from the 
context of their use. 
As used herein, a polynucleotide which is substantially 

complementary to at least part of a messenger RNA (mRNA) 
refers to a polynucleotide which is Substantially complemen 
tary to a contiguous portion of the mRNA of interest (e.g., 
encoding UNC-45A929). For example, a polynucleotide is 
complementary to at least a part of a UNC-45A929 mRNA if 
the sequence is Substantially complementary to a non-inter 
rupted portion of a mRNA encoding UNC-45A929. 
The term double-stranded RNA or dsRNA, as used herein, 

refers to a ribonucleic acid molecule, or complex of ribo 
nucleic acid molecules, having a duplex structure comprising 
two anti-parallel and Substantially complementary, as defined 
above, nucleic acid strands. The two strands forming the 
duplex structure may be different portions of one larger RNA 
molecule, or they may be separate RNA molecules. Where the 
two strands are part of one larger molecule, and therefore are 
connected by an uninterrupted chain of nucleotides between 
the 3'-end of one strand and the 5' end of the respective other 
Strand forming the duplex structure, the connecting RNA 
chain is referred to as a “hairpin loop'. Where the two strands 
are connected covalently by means other than an uninter 
rupted chain of nucleotides between the 3'-end of one strand 
and the 5' end of the respective other strand forming the 
duplex structure, the connecting structure is referred to as a 
“linker. The RNA strands may have the same or a different 
number of nucleotides. The maximum number of base pairs is 
the number of nucleotides in the shortest strand of the dsRNA. 
In addition to the duplex structure, a dsRNA may comprise 
one or more nucleotide overhangs. 
As used herein, a “nucleotide overhang refers to the 

unpaired nucleotide or nucleotides that protrude from the 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
duplex structure of a dsRNA when a 3'-end of one strand of 
the dsRNA extends beyond the 5'-end of the other strand, or 
vice versa. "Blunt’ or “blunt end’ means that there are no 
unpaired nucleotides at that end of the dsRNA, i.e., no nucle 
otide overhang. A “blunt ended' dsRNA is a dsRNA that is 
double-stranded over its entire length, i.e., no nucleotide 
overhang at either end of the molecule. 
The term “antisense strand” refers to the strand of a dsRNA 

which includes a region that is Substantially complementary 
to a target sequence. As used herein, the term “region of 
complementarity refers to the region on the antisense Strand 
that is Substantially complementary to a sequence, for 
example a target sequence, as defined herein. Where the 
region of complementarity is not fully complementary to the 
target sequence, the mismatches are most tolerated in the 
terminal regions and, if present, are preferably in a terminal 
region or regions, e.g., within 6, 5, 4, 3, or 2 nucleotides of the 
5' and/or 3' terminus. 
The term sense strand, as used herein, generally refers to 

the strand of a dsRNA that includes a region that is substan 
tially complementary to a region of the antisense Strand. 
The term asymmetric hairpin generally means a linear 

siRNA molecule comprising an antisense region, a loop por 
tion that can comprise nucleotides or non-nucleotides, and a 
sense region that comprises fewer nucleotides than the anti 
sense region to the extent that the sense region has enough 
complementary nucleotides to base pair with the antisense 
region and form a duplex with loop. For example, an asym 
metric hairpin siRNA molecule can comprise an antisense 
region having length sufficient to mediate RNAi in a cellor in 
vitro system (e.g. about 15 to about 30, or about 15, 16, 17, 18, 
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 nucleotides) 
and a loop region comprising about 4 to about 12 (e.g., about 
4, 5, 6, 7, 8, 9, 10, 11, or 12) nucleotides, and a sense region 
having about 3 to about 25 (e.g., about 3,4,5,6,7,8,9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25) 
nucleotides that are complementary to the antisense region. 
The asymmetric hairpin siRNA molecule can also include a 
5'-terminal phosphate group that can be chemically modified. 
The loop portion of the asymmetric hairpin siRNA molecule 
can comprise nucleotides, non-nucleotides, linker molecules, 
or conjugate molecules as described herein. 
The term asymmetric duplex generally refers to a siRNA 

molecule having two separate Strands comprising a sense 
region and an antisense region, wherein the sense region 
comprises fewer nucleotides than the antisense region to the 
extent that the sense region has enough complementary 
nucleotides to base pair with the antisense region and form a 
duplex. For example, an asymmetric duplex siRNA molecule 
can comprise an antisense region having length Sufficient to 
mediate RNAi in a cell or in vitro system (e.g. about 15 to 
about 30, or about 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 
27, 28, 29, or 30 nucleotides) and a sense region having about 
3 to about 25 (e.g., about 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25) nucleotides that 
are complementary to the antisense region. 

Introducing into a cell, when referring to a dsRNA, means 
facilitatinguptake or absorption into the cell, as is understood 
by those skilled in the art. Absorption or uptake of dsRNA can 
occur through unaided diffusive or active cellular processes, 
or by auxiliary agents or devices. The meaning of this term is 
not limited to cells in vitro; a dsRNA may also be “introduced 
into a cell, wherein the cell is part of a living organism. In 
such instance, introduction into the cell will include the deliv 
ery to the organism. For example, for in vivo delivery, dsRNA 
can be injected into a tissue site or administered systemically. 
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Invitro introduction into a cell includes methods known in the 
art Such as electroporation and lipofection. 
The terms silence and inhibit the expression of, refer to the 

at least partial suppression of the expression of the UNC 
45A929 splice variant or the 944 variant, as manifested by a 5 
reduction of the amount of mRNA transcribed from the UNC 
45A929 splice variant which may be isolated from a first cell 
or group of cells in which the UNC-45A929 splice variant is 
transcribed and which has or have been treated such that the 
expression of the UNC-45A929 splice variant is inhibited, as 
compared to a second cell or group of cells Substantially 
identical to the first cellor group of cells but which has or have 
not been so treated (control cells). The degree of inhibition 
can be greater than 50%, 60%, 75%, 80%, 90%. 95%, and 
99%. 

Alternatively, the degree of inhibition may be given in 
terms of a reduction of a parameter that is functionally linked 
to UNC-45A929 transcription, e.g. the amount of protein 
encoded by the UNC-45A929, or the number of cells display- 20 
ing a certain phenotype, e.g. apoptosis. In principle, UNC 
45A929 silencing may be determined in any cell expressing 
the target, either constitutively or by genomic engineering, 
and by any appropriate assay. 

For example, in certain instances, expression of the UNC- 25 
45A929 splice variant is suppressed by at least about 20%, 
25%, 35%, or 50% by administration of the RNAi agents 
disclosed herein. In an aspect, the UNC-45A929 splice vari 
ant is suppressed by at least about 60%, 70%, or 80% by 
administration of the RNAi agents disclosed herein. In an 30 
aspect, the UNC-45A929 splice variant is suppressed by at 
least about 85%, 90%, or 95% by administration of the RNAi 
agents disclosed herein. In an aspect, the UNC-45A929 splice 
variant is suppressed by at least about 98%, 99% or more by 
administration of the RNAi agents disclosed herein. 35 
The term “biomarker” as used in the present application 

refers generally to a DNA, RNA, protein, carbohydrate, or 
glycolipid-based molecular marker, the expression or pres 
ence of which in a Subjects sample can be detected by stan 
dard methods (or methods disclosed herein) and is predictive 40 
or prognostic of the effective responsiveness or sensitivity of 
a mammalians Subject with cancer. Expression of Such a 
biomarker may be determined to be higher than that observed 
for a control sample. The terms “marker and “biomarker are 
used herein interchangeably. The terms “predictive” and 45 
“prognostic” as used herein are also interchangeable, in the 
sense of meaning that the methods for prediction or prognos 
tication are to allow the person practicing the method to select 
patients that are deemed (usually in advance of treatment, but 
not necessarily) more likely to respond to treatment with a 50 
B-cell antagonist. 
The terms “level of expression” or “expression level in 

general are used interchangeably and generally refer to the 
amount of a polynucleotide or an amino acid product or 
protein in a biological sample. "Expression' generally refers 55 
to the process by which gene-encoded information is con 
Verted into the structures present and operating in the cell. 
Expression of a gene or a nucleic acid sequence may refer to 
transcription into a polynucleotide, translation into a protein, 
or even posttranslational modification of the protein. Frag- 60 
ments of the transcribed polynucleotide, the translated pro 
tein, or the post-translationally modified protein shall also be 
regarded as expressed whether they originate from a tran 
Script generated by alternative splicing or a degraded tran 
Script, or from a post-translational processing of the protein, 65 
e.g., by proteolysis. Expressed genes include those that are 
transcribed into a polynucleotide as mRNA and then trans 
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lated into a protein, and also those that are transcribed into 
RNA but not translated into a protein (for example, transfer 
and ribosomal RNAs). 
Methods for detecting any genetic biomarkers desired to be 

assessed in addition to the expression of UNC-45A929 
include protocols that examine the presence and/or expres 
sion of a SNP for example, in a sample. Tissue or cell samples 
from mammals can be conveniently assayed for, e.g., genetic 
marker mRNAs or DNAs using Northern, dot-blot, or poly 
merase chain reaction (PCR) analysis, array hybridization, 
RNase protection assay, or using DNA SNP chip microarrays, 
which are commercially available, including DNA microar 
ray snapshots. For example, real-time PCR (RT-PCR) assays 
such as quantitative PCR assays are well known in the art. In 
an aspect, a method for detecting a SNP mRNA in a biological 
sample comprises producing cDNA from the sample by 
reverse transcription using at least one primer; amplifying the 
cDNA so produced using a SNP polynucleotide as sense and 
antisense primers to amplify SNP cDNAs therein; and detect 
ing the presence of the amplified SNP cDNA. In addition, 
Such methods can include one or more steps that allow one to 
determine the levels of SNP mRNA in a biological sample 
(e.g., by simultaneously examining the levels a comparative 
control mRNA sequence of a “housekeeping gene Such as an 
actin family member). Optionally, the sequence of the ampli 
fied SNP cDNA can be determined. 

In an aspect, genotyping of a polymorphism can be per 
formed by RT-PCR technology, using the TAQMANTM 5'-al 
lele discrimination assay, a restriction fragment-length poly 
morphism PCR-based analysis, or any sequencing 
instrument. 

Probes used for PCR may be labeled with a detectable 
marker, Such as, for example, a radioisotope, fluorescent 
compound, bioluminescent compound, a chemiluminescent 
compound, metal chelator, or enzyme. Such probes and prim 
ers can be used to detect the presence of a SNP in a sample and 
as a means for detecting a cell expressing SNP-encoded pro 
teins. As will be understood by the skilled artisan, a great 
many different primers and probes may be prepared based on 
known sequences and used effectively to amplify, clone, and/ 
or determine the presence and/or levels of SNP mRNAs. 

Other methods include protocols that examine or detect 
mRNAS in a tissue or cell sample by microarray technologies. 
Using nucleic acid microarrays, test and control mRNA 
samples from test and control tissue samples are reverse tran 
scribed and labeled to generate cDNA probes. The probes are 
then hybridized to an array of nucleic acids immobilized on a 
Solid Support. The array is configured Such that the sequence 
and position of each member of the array is known. For 
example, a selection of genes that have potential to be 
expressed in certain disease states may be arrayed on a solid 
support. Hybridization of a labeled probe with a particular 
array member indicates that the sample from which the probe 
was derived expresses that gene. Differential gene expression 
analysis of disease tissue can provide valuable information. 
Microarray technology utilizes nucleic acid hybridization 
techniques and computing technology to evaluate the mRNA 
expression profile of thousands of genes within a single 
experiment. 

Diagnostic antibodies include monoclonal antibodies or 
antibody fragments that specifically bind to UNC-45A929 
protein or a peptide thereof and antibodies or antibody frag 
ments that specifically bind to UNC-45A944. The antibodies 
are used in a variety of samples including serum, tissue biop 
sies, isolated and purified tissue samples to performantibody 
based detection assays including western blotting; ELISA, 
sandwich ELISA and other known techniques. Antibodies 
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that are able selectively bind to one or more epitopes present 
only on the 929 splice variant or the 944 splice variant are 
contemplated. For example, monoclonal antibodies directed 
specifically to bind to an epitope that include the additional 15 
amino acids (3-17) of SEQ ID NO: 4 (UNC-45944 protein 
sequence) are contemplated. 
The term treatment or therapeutics refers to the application 

or administration of a therapeutic agent to a patient, or appli 
cation or administration of a therapeutic agent to an isolated 
tissue or cell line from a patient, who has a disorder, e.g., a 
disease or condition, a symptom of disease, or a predisposi 
tion toward a disease, with the purpose to cure, heal, alleviate, 
relieve, alter, remedy, ameliorate, improve, or affect the dis 
ease, the symptoms of disease, or the predisposition toward 
disease. A patient or subject may be a human, but can also be 
a non-human animal, e.g., vertebrate mammal. Treatment 
may generally refer to the reduction of one or more symptoms 
associated with cancer including extending the Survival rate 
of an individual. 
As used herein, the phrases therapeutically effective 

amount and prophylactically effective amount generally refer 
to an amount that provides a therapeutic benefit in the treat 
ment or prevention of cancer or to minimize an overt Symp 
tom of the cancer. The specific amount that is therapeutically 
effective can be routinely determined by skilled artisans, and 
may vary depending on factors known in the art, Such as, e.g. 
the type of cancer, the stage of the cancer and the patients 
history and age and the administration of other anti-cancer 
agents. For example, if a given clinical treatment is consid 
ered effective when there is at least a 25% to 30% reduction in 
a measurable parameter associated with a disease or disorder, 
a therapeutically effective amount of a drug for the treatment 
of that disease or disorder is the amount necessary to effect at 
least a 25% reduction in that parameter. 
As used herein, a pharmaceutical composition generally is 

intended to include a pharmacologically effective amount of 
an RNAi agent and a pharmaceutically acceptable carrier as 
this term is used in inhibiting or downregulating the expres 
sion of one or more UNC-45A splice variants. 
The term “pharmaceutically acceptable carrier” refers to a 

carrier for administration ofatherapeutic agent. Such carriers 
include, but are not limited to, saline, buffered saline, dex 
trose, water, glycerol, ethanol, and combinations thereof. The 
term specifically excludes cell culture medium. For drugs 
administered orally, pharmaceutically acceptable carriers 
include, but are not limited to pharmaceutically acceptable 
excipients such as inert diluents, disintegrating agents, bind 
ing agents, lubricating agents, Sweetening agents, flavoring 
agents, coloring agents and preservatives. Suitable inert dilu 
ents include sodium and calcium carbonate, Sodium and cal 
cium phosphate, and lactose, while corn Starch and alginic 
acid are Suitable disintegrating agents. Binding agents may 
include starch and gelatin, while the lubricating agent, if 
present, will generally be magnesium Stearate, Stearic acid or 
talc. If desired, the tablets may be coated with a material such 
as glyceryl monostearate or glyceryl distearate, to delay 
absorption in the gastrointestinal tract. 
As used herein, a transformed cell is a cell into which a 

vector has been introduced from which a dsRNA molecule 
(e.g., shRNA) may be expressed to downregulate one or more 
splice variants of UNC-45A. 
The reagents and compositions disclosed herein are used 

alone or as a component of a kit having at least one of the 
reagents necessary to carry out the in vitro or in vivo intro 
duction of RNA to test samples and/or subjects. For example, 
some of the components of the kit include a siRNA molecule 
and a vehicle that facilitates introduction of the siRNA into 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

12 
cells of interest as described herein (e.g., using lipids, lipo 
Somes and non-liposomal formulations, viral vectors, nano 
particle-based delivery of nucleic acids and other methods of 
transfection known in the art). Such a kit can also include 
instructions to allow a user of the kit to practice the methods 
disclosed herein. 
The term modulate or modulating generally means that the 

expression of the gene, or level of RNA molecule or the 
equivalent RNA molecules (e.g., splice variants) encoding 
one or more proteins or protein Subunits, or activity of one or 
more proteins or protein subunits is up regulated or down 
regulated. Such that the expression, level, or activity is greater 
than or less than that observed in the absence of the modula 
tor. For example, the term modulate can mean inhibit or 
Substantially reduced depending on the context in which the 
term is used. 
The terms inhibit, down-regulate, or reduce, mean that the 

expression of the gene, or level of RNA molecules or equiva 
lent RNA molecules (e.g., splice variants) encoding one or 
more proteins or protein subunits, or activity of one or more 
proteins or protein subunits, is reduced below that observed in 
the absence of the nucleic acid molecules (e.g., siRNA) dis 
closed herein. In an aspect, inhibition, down-regulation or 
reduction with an siRNA molecule is below that level 
observed in the presence of an inactive or attenuated mol 
ecule. In an aspect, inhibition, down-regulation, or reduction 
with siRNA molecules is below that level observed in the 
presence of, for example, an siRNA molecule with scrambled 
sequence or with mismatches. In an aspect, inhibition, down 
regulation, or reduction of gene expression is associated with 
post transcriptional silencing, such as RNAi mediated cleav 
age of a target nucleic acid molecule (e.g. RNA) or inhibition 
of translation. In an aspect, inhibition, down regulation, or 
reduction of gene expression is associated with pretranscrip 
tional silencing. 

In an aspect, the siRNA molecules are used to treat cancer 
or other proliferative diseases, disorders, and/or conditions in 
a Subject or organism. 
The terms cancer or proliferative disease generally mean 

any disease characterized by unregulated cell growth or rep 
lication as is known in the art; breast cancers; bone cancers 
Such as Osteosarcoma, Chondrosarcomas, Ewings sarcoma, 
fibrosarcomas, giant cell tumors, Adamantinomas, and Chor 
domas; brain cancers such as Meningiomas, Glioblastomas, 
Lower-Grade Astrocytomas, Oligodendrocytomas, Pituitary 
Tumors, Schwannomas, and Metastatic brain cancers; can 
cers of the head and neck including various lymphomas Such 
as mantle cell lymphoma, non-Hodgkins lymphoma, 
adenoma, squamous cell carcinoma, laryngeal carcinoma, 
gallbladder and bile duct cancers, cancers of the retina Such as 
retinoblastoma, cancers of the esophagus, gastric cancers, 
multiple myeloma, ovarian cancer, uterine cancer, thyroid 
cancer, testicular cancer, endometrial cancer, melanoma, col 
orectal cancer, lung cancer, bladder cancer, prostate cancer, 
lung cancer (including non-Small cell lung carcinoma), pan 
creatic cancer, sarcomas, Wilms tumor, cervical cancer, head 
and neck cancer, skin cancers, nasopharyngeal carcinoma, 
liposarcoma, epithelial carcinoma, renal cell carcinoma, gall 
bladder adeno carcinoma, parotid adenocarcinoma, endome 
trial sarcoma, multidrug resistant cancers; and proliferative 
diseases and conditions, such as neovascularization associ 
ated with tumorangiogenesis, macular degeneration, corneal 
neovascularization, diabetic retinopathy, neovascular glau 
coma, myopic degeneration and other proliferative diseases 
that can respond to the modulation of disease related gene 
(e.g., “UNC-45A929) expression in a cell or tissue, alone or 
in combination with other therapies. 
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The terms cell proliferative disorder and proliferative dis 
order generally refer to disorders that are associated with 
Some degree of abnormal cell proliferation. In an aspect, the 
cell proliferative disorder is cancer. 
The terms neoplasm or neoplastic cell refer to an abnormal 

tissue or cell that proliferates more rapidly than correspond 
ing normal tissues or cells and continues to grow after 
removal of the stimulus that initiated the growth. 

In an aspect, the disclosure provides double-stranded ribo 
nucleic acid (dsRNA) molecules for inhibiting the expression 
of the UNC-45A929 splice variant (or the UNC-45A929 
splice variant or both) in a cell or mammal, wherein the 
dsRNA comprises an antisense Strand comprising a region of 
complementarity which is complementary to at least a part of 
an mRNA formed in the expression of the UNC-45A929 
splice variant (or the UNC-45A929 splice variant or both), 
and wherein the region of complementarity is less than 30 
nucleotides in length and wherein said dsRNA, upon contact 
with a cell expressing the UNC-45A929 splice variant (or the 
UNC-45A929 splice variant or both), inhibits the expression 
of said UNC-45A929 gene by at least 20%. The dsRNA 
comprises two RNA strands that are sufficiently complemen 
tary to hybridize to form a duplex structure. One strand of the 
dsRNA (the antisense Strand) includes a region of comple 
mentarity that is substantially complementary, and preferably 
fully complementary, to a target sequence, derived from the 
sequence of an mRNA formed during the expression of the 
UNC-45A929 splice variant (or the UNC-45A929 splice 
variant or both), the other strand (the sense Strand) comprises 
a region which is complementary to the antisense Strand, Such 
that the two strands hybridize and form a duplex structure 
when combined under suitable conditions. Preferably, the 
duplex structure is between 15 and 30, more preferably 
between 18 and 25, yet more preferably between 19 and 24. 
and most preferably between 21 and 23 base pairs in length. 
Similarly, the region of complementarity to the target 
sequence is between 15 and 30, more preferably between 18 
and 25, yet more preferably between 19 and 24, and most 
preferably between 21 and 23 nucleotides in length. The 
dsRNA may further include one or more single-stranded 
nucleotide overhang(s). The dsRNA can be synthesized by 
standard methods known in theart as further discussed below, 
e.g., by use of an automated DNA synthesizer, such as are 
commercially available from, for example, BioSearch, 
Applied Biosystems, Inc. 
The dsRNA for the target molecules disclosed herein can 

contain one or more mismatches to the target sequence. In an 
aspect, the dsRNA contains no more than 3 mismatches. If the 
antisense strand of the dsRNA contains mismatches to a tar 
get sequence, it is preferable that the area of mismatch not be 
located in the center of the region of complementarity. If the 
antisense strand of the dsRNA contains mismatches to the 
target sequence, it is preferable that the mismatch be 
restricted to 5 nucleotides from either end, for example 5, 4, 
3, 2, or 1 nucleotide from either the 5' or 3' end of the region 
of complementarity. For example, for a 23 nucleotide dsRNA 
strand which is complementary to a region of the UNC 
45A929 splice variant (or the UNC-45A929 splice variant or 
both), the dsRNA preferably does not contain any mismatch 
within the central 13 nucleotides. The methods described 
herein can be used to determine whether a dsRNA containing 
a mismatch to a target sequence is effective in inhibiting the 
expression of the UNC-45A929 splice variant. Consideration 
of the efficacy of dsRNAs with mismatches in inhibiting 
expression of the UNC-45A929 splice variant (or the UNC 
45A929 splice variant or both) is relevant, if the particular 
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14 
region of complementarity in the UNC-45A gene is known to 
have polymorphic sequence variation within the population. 

In an aspect, the dsRNA is chemically modified to enhance 
stability. The nucleic acids may be synthesized and/or modi 
fied by methods well established in the art, such as those 
described in “Current protocols in nucleic acid chemistry’. 
Beaucage, S. L. et al. (Edrs.), John Wiley & Sons, Inc., New 
York, N.Y., USA, which is hereby incorporated herein by 
reference. Chemical modifications may include, but are not 
limited to 2 modifications, introduction of non-natural bases, 
covalent attachment to a ligand, and replacement of phos 
phate linkages with thiophosphate linkages. In an aspect, the 
5'-end of the antisense strand and the 3'-end of the sense 
Strand are chemically linked via a hexaethylene glycol linker. 
In an aspect, at least one nucleotide of the dsRNA includes a 
phosphorothioate orphosphorodithioate groups. The chemi 
cal bond at the ends of the dsRNA is formed e.g., by triple 
helix bonds. In an aspect, the integrity of the duplex structure 
is strengthened by at least one, and preferably two, chemical 
linkages. Chemical linking may be achieved by any of a 
variety of well-known techniques, for example by introduc 
ing covalent, ionic or hydrogen bonds; hydrophobic interac 
tions, van der Waals or stacking interactions; by means of 
metal-ion coordination, or through use of purine analogues. 
The chemical groups that can be used to modify the dsRNA 
include, without limitation, methylene blue; bifunctional 
groups, preferably bis-(2-chloroethyl)amine; N-acetyl-N'-(p- 
glyoxylbenzoyl)cystamine, 4-thiouracil; and psoralen. 

In some aspects, a chemical bond may beformed by means 
of one or several bonding groups, wherein Such bonding 
groups are preferably poly-(oxyphosphinicooxy-1,3-propan 
diol)- and/or polyethylene glycol chains. In some aspects, a 
chemical bond may also be formed by means of purine ana 
logs introduced into the double-stranded structure instead of 
purines. In some aspects, a chemical bond may be formed by 
aZabenzene units introduced into the double-stranded struc 
ture. 

In an aspect, the nucleotides at one or both of the two single 
strands may be modified to prevent or inhibit the activation of 
cellular enzymes, such as, for example, certain nucleases. 
Techniques for inhibiting the activation of cellular enzymes 
are known in the art including, but not limited to, 2-amino 
modifications, 2-amino Sugar modifications, 2'-F Sugar 
modifications, 2'-F modifications, 2-alkyl Sugar modifica 
tions, uncharged backbone modifications, morpholino modi 
fications, 2'-O-methyl modifications, and phosphoramidate. 
For example, at least one 2'-hydroxyl group of the nucleotides 
on a dsRNA is replaced by a chemical group. Such as for 
example, by a 2-amino or a 2'-methyl group. A nucleotide 
may also be modified to form a locked nucleotide. Such 
locked nucleotide contains a methylene bridge that connects 
the 2'-oxygen of ribose with the 4-carbon of ribose. 

In certain aspects, conjugating a ligand to a dsRNA 
enhances cellular absorption for in vivo applications. In cer 
tain instances, a hydrophobic ligand is conjugated to the 
dsRNA to facilitate direct permeation of the cellular mem 
brane. Alternatively, the ligand conjugated to the dsRNA is a 
substrate for receptor-mediated endocytosis. These 
approaches facilitate cell permeation of antisense oligonucle 
otides. 
A siRNA or shRNA molecule can include any contiguous 

UNC-45A929 or 944 sequence (e.g., about 15 to about 25 or 
more, or about 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 or 
more contiguous UNC-45A929 or 944 nucleotides). 

In an aspect, a siRNA or shRNA molecule comprises an 
antisense strand having about 15 to about 30 (e.g., about 15, 
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30) 
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nucleotides, wherein the antisense Strand is complementary 
to a RNA sequence or a portion thereof encoding a UNC 
45A929 protein, and wherein said siRNA or shRNA further 
comprises a sense strand having about 15 to about 30 (e.g., 
about 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 
or 30) nucleotides, and wherein said sense Strand and said 
antisense Strand are distinct nucleotide sequences where at 
least about 15 nucleotides in each strand are complementary 
to the other strand. 

In an aspect, a siRNA or shRNA molecule includes an 
antisense region having about 15 to about 30 (e.g., about 15, 
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30) 
nucleotides, wherein the antisense region is complementary 
to a RNA sequence encoding a UNC-45A929 protein, and 
wherein said siRNA or shRNA further comprises a sense 
region having about 15 to about 30 (e.g., about 15, 16, 17, 18. 
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30) nucleotides, 
wherein said sense region and said antisense region are com 
prised in a linear molecule where the sense region comprises 
at least about 15 nucleotides that are complementary to the 
antisense region. 

In an aspect, nucleic acid molecules that act as mediators of 
the RNA interference gene silencing response are double 
Stranded nucleic acid molecules. In an aspect, the siRNA or 
shRNA molecules consist of duplex nucleic acid molecules 
containing about 15 to about 30 base pairs between oligo 
nucleotides comprising about 15 to about 30 (e.g., about 15, 
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30) 
nucleotides. In an aspect, siRNA or shRNA molecules 
include duplex nucleic acid molecules with overhanging ends 
of about 1 to about 3 (e.g., about 1, 2, or 3) nucleotides, for 
example, about 21-nucleotide duplexes with about 19 base 
pairs and 3'-terminal mononucleotide, dinucleotide, or tri 
nucleotide overhangs. In an aspect, siRNA or shRNA mol 
ecules include duplex nucleic acid molecules with bluntends, 
where both ends are blunt, or alternatively, where one of the 
ends is blunt. 

In an aspect, one or more chemically-modified siRNA or 
shRNA constructs having specificity for UNC-45A929 or 
944 expressing nucleic acid molecules, such as RNA encod 
ing a UNC-45A929 protein. In an aspect, the disclosure 
includes a RNA based siRNA or shRNA molecule (e.g., a 
siRNA or shRNA comprising 2'-OH nucleotides) having 
specificity for UNC-45A929 expressing nucleic acid mol 
ecules that includes one or more chemical modifications 
described herein. Non-limiting examples of Such chemical 
modifications include without limitation phosphorothioate 
internucleotide linkages. 2'-deoxyribonucleotides. 2'-O-me 
thyl ribonucleotides. 2'-deoxy-2'-fluoro ribonucleotides, 
“universal base' nucleotides, “acyclic” nucleotides, 5-C-me 
thyl nucleotides, and terminal glyceryl and/or inverted deoxy 
abasic residue incorporation. These chemical modifications, 
when used in various siRNA or shRNA constructs, (e.g., RNA 
based siRNA or shRNA constructs), are shown to preserve 
RNAi activity in cells while at the same time, dramatically 
increasing the serum stability of these compounds. 

In an aspect, a siRNA or shRNA molecule includes modi 
fied nucleotides while maintaining the ability to mediate 
RNAi. The modified nucleotides can be used to improve in 
vitro or in vivo characteristics such as stability, activity, and/ 
or bioavailability. For example, a siRNA or shRNA includes 
modified nucleotides as a percentage of the total number of 
nucleotides present in the siRNA or shRNA molecule. As 
such, a siRNA or shRNA molecule generally includes about 
5% to about 100% modified nucleotides (e.g., about 5%, 
10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% or 100% modi 
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fied nucleotides). The actual percentage of modified nucle 
otides present in a given siRNA or shRNA molecule will 
depend on the total number of nucleotides present in the 
siRNA or shRNA. If the siRNA or shRNA molecule is single 
Stranded, the percent modification can be based upon the total 
number of nucleotides present in the single stranded siRNA 
molecules. Likewise, if the siRNA or shRNA molecule is 
double stranded, the percent modification can be based upon 
the total number of nucleotides present in the sense Strand, 
antisense Strand, or both the sense and antisense strands. 

In an aspect, a double-stranded short interfering nucleic 
acid (siRNA or shRNA) molecule that down-regulates 
expression of a UNC-45A929/944 splice variant that includes 
an antisense region, wherein the antisense region includes a 
nucleotide sequence that is complementary to a nucleotide 
sequence of the UNC-45A929/944 splice variant or a portion 
thereof, and a sense region, wherein the sense region com 
prises a nucleotide sequence Substantially similar to the 
nucleotide sequence of the UNC-45A929/944 splice variant 
or a portion thereof. In an aspect, the antisense region and the 
sense region independently comprise about 15 to about 30 
(e.g. about 15, 16, 17, 18, 19, 20, 21, 22,23,24,25,26, 27, 28, 
29, or 30) nucleotides, wherein the antisense region com 
prises about 15 to about 30 (e.g. about 15, 16, 17, 18, 19, 20, 
21, 22, 23, 24, 25, 26, 27, 28, 29, or 30) nucleotides that are 
complementary to nucleotides of the sense region. 

In an aspect, a double-stranded short interfering nucleic 
acid (siRNA or shRNA) molecule that down-regulates 
expression of a UNC-45A929/944 splice variant comprising 
a sense region and an antisense region, wherein the antisense 
region comprises a nucleotide sequence that is complemen 
tary to a nucleotide sequence of RNA encoded by the UNC 
45A929/944 splice variant or a portion thereof and the sense 
region comprises a nucleotide sequence that is complemen 
tary to the antisense region. 

In some aspects, the siRNA molecules are added directly, 
or can be complexed with cationic lipids, packaged within 
liposomes, or otherwise delivered to target cells or tissues. 
The nucleic acid or nucleic acid complexes can be locally 
administered to relevant tissues ex vivo, or in vivo through 
direct dermal application, transdermal application, or injec 
tion, with or without their incorporation in biopolymers. 

In another aspect, mammalian cells containing one or more 
siRNA or shRNA molecules disclosed herein are included. 
The one or more siRNA or shRNA molecules can indepen 
dently be targeted to the same or different sites. 
The nucleic acid molecules, individually, or in combina 

tion or in conjunction with other drugs, can be used to for 
preventing or treating cancer or proliferative diseases and 
conditions in a Subject or organism. 

For example, the siRNA or shRNA molecules can be 
administered to a subject or can be administered to other 
appropriate cells evident to those skilled in the art, individu 
ally or in combination with one or more drugs under condi 
tions suitable for the treatment. 

In an aspect, the siRNA or shRNA molecules can be used 
in combination with other known treatments to prevent or 
treat cancer, proliferative, or ocular diseases and conditions in 
a subject or organism. For example, the described molecules 
could be used in combination with one or more known com 
pounds, treatments, or procedures to preventor treat cancer in 
a subject or organism as are known in the art. Such available 
therapies include chemotherapy and radiation therapy. For 
chemotherapy, Some of the known active ingredients include 
for example, doxorubicin, irinotecan, cyclophosphamide, 
chlorambucil, melphalan, methotrexate, cytarabine, fludara 
bine, 6-mercaptopurine, 5-fluorouracil, cisplatin, carbopl 
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atin, oxaliplatin, and a combination thereof. Some of the 
biological drugs include for example, antibody drugs to spe 
cific receptors such as for example, Gemtuzumab, cetuximab, 
and Bevicizumab. 

In an aspect, the methods and compositions disclosed 
herein include an expression vector comprising a nucleic acid 
sequence encoding at least one siRNA or shRNA molecule to 
allow expression of the siRNA or shRNA molecule. For 
example, the vector can contain sequence(s) encoding both 
strands of a siRNA or shRNA molecule comprising a duplex. 
The vector can also contain sequence(s) encoding a single 
nucleic acid molecule that is self-complementary and thus 
forms a siRNA or shRNA molecule. Non-limiting examples 
of such expression vectors are described in Paul et al., 2002, 
Nature Biotechnology, 19, 505; Miyagishi and Taira, 2002, 
Nature Biotechnology, 19, 497; Lee et al., 2002, Nature Bio 
technology, 19, 500. 

In an aspect, the methods and compositions disclosed 
herein include a mammalian cell, for example, a human cell, 
including an expression vector. 

In another aspecta siRNA or shRNA molecule include one 
or more 5' and/or a 3'-cap structure, for example, on only the 
sense siRNA or shRNA strand, the antisense siRNA or 
shRNA strand, or both siRNA or shRNA strands. 
Cap structure generally means chemical modifications that 

are included at either terminus of the oligonucleotides. These 
end modifications protect the nucleic acid molecule from 
exonuclease degradation, and may also help in delivery and/ 
or localization within a cell. The cap may be present at the 
5'-terminus (5'-cap) or at the 3'-terminal (3'-cap) or may be 
present on both the ends. Examples for the 5'-cap include, 
glyceryl, inverted deoxy abasic residue (moiety), 4',5'-meth 
ylene nucleotide: 1-(beta-D-erythrofuranosyl) nucleotide, 
4'-thio nucleotide; carbocyclic nucleotide; 1.5-anhydrohexi 
tol nucleotide; L-nucleotides; alpha-nucleotides; modified 
base nucleotide; phosphorodithioate linkage; threo-pento 
furanosyl nucleotide; acyclic 3',4'-seco nucleotide; acyclic 
3,4-dihydroxybutyl nucleotide; acyclic 3,5-dihydroxypentyl 
nucleotide, 3'-3'-inverted nucleotide moiety; 3'-3'-inverted 
abasic moiety; 3'-2'-inverted nucleotide moiety; 3'-2'-in 
Verted abasic moiety; 1,4-butanediol phosphate; 3'-phospho 
ramidate; hexylphosphate; aminohexyl phosphate; 3'-phos 
phate; 3'-phosphorothioate; phosphorodithioate; or bridging 
or non-bridging methylphosphonate moiety. 
A siRNA or shRNA or miRNA molecule can be adapted for 

use to prevent or treat cancer. For example, a siRNA or 
shRNA or miRNA molecule includes a delivery vehicle, 
including liposomes, for administration to a Subject, carriers 
and diluents and their salts, and/or can be present in pharma 
ceutically acceptable formulations. These protocols can be 
utilized for the delivery of virtually any nucleic acid mol 
ecule. Nucleic acid molecules can be administered to cells by 
a variety of methods known to those of skill in the art, includ 
ing, but not restricted to, encapsulation in liposomes, by ion 
tophoresis, or by incorporation into other vehicles, such as 
biodegradable polymers, hydrogels, cyclodextrins, biode 
gradable nanocapsules, and bioadhesive microspheres, or by 
proteinaceous vectors. In an aspect, the nucleic acid mol 
ecules can also be formulated or complexed with polyethyl 
eneimine and derivatives thereof. Such as polyethyleneimine 
polyethyleneglycol-N-acetylgalactosamine (PEI-PEG 
GAL) or polyethyleneimine-polyethyleneglycol-tri-N- 
acetylgalactosamine (PEI-PEG-triCAL) derivatives. 

In an aspect, a siRNA or shRNA or miRNA molecule is 
complexed with membrane disruptive agents. In an aspect, 
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18 
the membrane disruptive agent or agents and the siRNA mol 
ecule are also complexed with a cationic lipid or helper lipid 
molecule. 

In an aspect, delivery systems include, for example, lipo 
Somes, permeation enhancers (e.g., fatty acids, fatty acid 
esters, fatty alcohols and amino acids), and hydrophilic poly 
mers (e.g., polycarbophil and polyvinylpyrolidone). In one 
aspect, the pharmaceutically acceptable carrier is a liposome 
or a transdermal enhancer. 

In an aspect, siRNA or shRNA or miRNA molecules are 
administered to a subject by Systemic administration in a 
pharmaceutically acceptable composition or formulation. By 
“systemic administration' is meant in Vivo systemic absorp 
tion or accumulation of drugs in the blood stream followed by 
distribution throughout the entire body. Administration 
routes that lead to systemic absorption include, without limi 
tation: intravenous, Subcutaneous, intraperitoneal, inhalation, 
oral, intrapulmonary and intramuscular. Each of these admin 
istration routes exposes the siRNA or shRNA or miRNA 
molecules to an accessible diseased tissue. A liposome for 
mulation that can enhance the association of drug with the 
Surface of cells, such as, lymphocytes and macrophages is 
also useful. 
The pharmaceutically effective dose depends on the type of 

disease, the composition used, the route of administration, the 
type of mammal being treated, the physical characteristics of 
the specific mammal under consideration, concurrent medi 
cation, and other factors that those skilled in the medical arts 
will recognize. Generally, an amount between 0.1 mg/kg and 
100 mg/kg body weight/day of active ingredients is adminis 
tered dependent upon potency of the negatively charged poly 
C. 

The term selectively inhibiting or selectively reducing gen 
erally means that the siRNA or shRNA sequences preferen 
tially targets the 929 or the 944 splice variant and specifically 
downregulates the expression of the particular splice variant. 
The term consisting essentially of refers to compositions 

that contain siRNA or shRNA or miRNA and may optionally 
contain any other components that do not materially affect the 
functional attributes of siRNA or shRNA or miRNA dis 
closed herein. When the term consists essentially of consist 
ing essentially of is used in the context of sequences, it gen 
erally means that the recited sequences are required for the 
intended function and that other sequences may be included 
on either end that do not materially affect the intended func 
tion. 

TABLE 1. 

UNC-45A 929 target and siRNA sequences 

Name Sequence 

UNC-45A 929 
Sequence -1 

TGGCCGT CACTACCCTGGTTTC TTT 

SEO ID NO : 5 
Target 

UNC-45A 929 
Sequence-2 

GGACAGAGGTGGTAGTGAACT 

SEO ID NO: 6 
Target 

UNC-45A 944 Target GGTCCAGGGACCCCCGAGCCCCG 
Sequence -1 SEO ID NO : 7 

UNC-45A 944 Target GTGAGTGGTCCAGGGACCCC 
Sequence-2 SEO ID NO: 8 

UNC-45A 929 siRNA. Sense UGGCCGUCACUACCCUGGUUUCUUU 
Sequence SEO ID NO: 9 

UNC-45A 929 siRNA Anti- AAAGAAACCAGGGUAGUGACGGCCA 
Sense Sequence SEO ID NO: 10 
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TABLE 1 - continued 

UNC-45A 929 target and siRNA sequences 

Name Sequence 

UNC-45A 944 SiRNA Sense 
Sequence 

GGUCCAGGGACCCCCGAGCCCCG 

SEQ ID NO: 11 

UNC-45A 944 SiRNA Anti 
Sense Sequence 

CGGGGCUCGGGGGUCCCUGGACC 

SEQ ID NO: 12 

TABLE 2 

Exemplary siRNA target sequences for UNC 
25A929 splice variant 

siRNA sequence targets 

GTGGTAGTGAACTCTCATG 

SEO ID NO: 13 

ACCGAAGTAACCCGCAATG 

SEO ID NO: 14 

GAGTCACGGCCTAGAAAGA 

SEO ID NO: 15 

AGGACAGAGGTGGTAGTGA 

SEO ID NO: 16 

GACAGAGGTGGTAGTGAAC 

SEO ID NO : 17 

GCTGAATTTGAGGCCCTGT 

SEO ID NO: 18 

TGCTGACAGGCCTATCTGT 

SEO ID NO: 19 

GTCTGATT 

SEQ 
CTCCAGAGGAA 
D NO : 2O 

CCTCTACAACCTACTGGTT 

SEO ID NO: 21 

EXAMPLES 

The following examples are for illustrative purposes and 
are not intended to limit the scope of the disclosure. 

Example 1 

UNC-45A Splice Variants Levels in Breast Cancer 
Tissue 

Immunohistochemistry was used to study the UNC-45A 
expression patterns in human breast cancer specimens. The 
UNC-45A mRNA and protein levels were quantified in sev 
eral human breast cancer cell lines by qRT-PCR and Western 
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Blots. In vitro cell lines were used to assess the effect of 
UNC-45A on cell growth, migration, and invasion. 
Humans and other vertebrates produce two isoforms 

encoded in separate genes, UNC-45A expressed generally 
and UNC-45B expressed in heart and skeletal muscle. 
Humans and other mammals alternatively splice the UNC 

1 ACTTAACAACCGAAGTAACCCGCAATGCGGAAGGGCGAGGGGATTGCGAGTCACCGAGTT (SEQ ID NO: 

20 
45A mRNA to produce two spliceoform proteins, differing by 
a 15 amino acid-residue, proline-rich sequence near the 
N-terminus. Inhuman breast cancer patient specimens, UNC 
45A level is up-regulated dramatically in high grade groups. 
In metastatic breast cancer cell lines and other cancer cell 
lines including cervical and colon adenocarcinoma cell lines, 
the shorter spliceoform is over-expressed. Recombinant 
human UNC-45A pulls down myosins IIA, IIB and Hsp90 
beta, which have been implicated in cell proliferation, migra 
tion, and critical processes in cancer metastasis. 

Experiments are designed to validate that downregulation 
of UNC-45A splice variants prevent cancer progression both 
in vitro and in vivo. Interactions of UNC-45A, myosinII and 
Hsp90 are mechanistically linked to the metastatic behavior. 
Human breast cancer tissues express higher levels of the 

UNC-45A gene products than normal breast tissues as shown 
in FIG. 1 illustrating immunohistochemistry of normal and 
tumorous breast tissue. UNC-45A levels in various breast 
cancer cell lines are also shown in FIG. 2. 
The later stage tumors express higher levels of the UNC 

45A gene products than the early stage tumors. Tumorigenic 
non-metastatic cell lines (MCF-7, T47D) express higher lev 
els of UNC-45A proteins than non-tumorigenic cell line 
(HMEC). Tumorigenic metastatic cell line (MDA-MB-231) 
also expresses higher UNC-45A levels than non-tumorigenic 
cell lines. 

These results show that UNC-45A levels are elevated in 
breast cancer and that UNC-45A929 splice variant is 
expressed to a higher level in metastatic cancers. 

Example 2 

UNC-45A Splice Variants Phosphorylation Status 
and Degradation 

The extra 15 amino acids (VSGPGTPEPRPATPG) of the 
944 variant confer about 5-fold higher degradation rate for the 
944 variant than the 929 variant. In addition, the 15 additional 
amino acids present only in the 944 variant contain the only 
phosphorylatable site, T15 (as in the entire protein SEQ ID 
NO: 4) in the UNC-45A protein. Therefore, the 944 variant is 
regulated but degraded more rapidly whereas the 929 builds 
up to higher levels in several cancers and is not regulated by 
phosphorylation. The 929 splice variant does not contain the 
phosphorylatable T15. 
The increased degradation of the 944 splice variant is used 

as both a diagnostic tool and a therapeutic target for the 
detection and treatment of cancers. 
Sequence Information: 
UNC-45A Human homolog A encoding the splice variants 

(944 and 929) splice is accessible at SwissProt by Acc. No. 
Q9H3U1. Homo sapiens (human) UNC-45A gene sequence 
is also accessible at NCBI by using a unigene identifier Uni 
Gene HS.389461. 
UNC-45A929 Splice Variant Sequences 

Highlighted by underlining (1-835) is a unique sequence 
present only in the UNC-45A929 splice variant and is absent 
in UNC-45A944. This is a non-coding sequence at 5' region. 
The nucleic acid sequence of UNC-45A929 splice variant 
(SEQ ID NO: 1) is shown herein. 

1) 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - (SEQ ID NO: 3) 

61 TCCCGCGCGGCTTGAGTCACGGCCTAGAAAGAGAGATGTTGGGGTTCCCAGGACCAGGAC 
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Ile Ala Ser Thir Lieu Met Glu Ser Glu Met Met Glu Ile Lieu. Ser Wall 
885 890 895 

Lieu Ala Lys Gly Asp His Ser Pro Val Thr Arg Ala Ala Ala Ala Cys 
9 OO 905 91 O 

Lieu. Asp Lys Ala Val Glu Tyr Gly Lieu. Ile Glin Pro Asn Glin Asp Gly 
915 92 O 925 

Glu 

<210s, SEQ ID NO 4 
&211s LENGTH: 944 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 4 

Met Thr Val Ser Gly Pro Gly Thr Pro Glu Pro Arg Pro Ala Thr Pro 
1. 5 1O 15 

Gly Ala Ser Ser Val Glu Gln Lieu. Arg Lys Glu Gly Asn. Glu Lieu. Phe 
2O 25 3O 

Lys Cys Gly Asp Tyr Gly Gly Ala Lieu Ala Ala Tyr Thr Glin Ala Lieu. 
35 4 O 45 

Gly Lieu. Asp Ala Thr Pro Glin Asp Glin Ala Val Lieu. His Arg Asn Arg 
SO 55 6 O 

Ala Ala Cys His Lieu Lys Lieu. Glu Asp Tyr Asp Lys Ala Glu Thr Glu 
65 70 7s 8O 

Ala Ser Lys Ala Ile Glu Lys Asp Gly Gly Asp Wall Lys Ala Lieu. Tyr 
85 90 95 

Arg Arg Ser Glin Ala Lieu. Glu Lys Lieu. Gly Arg Lieu. Asp Glin Ala Val 
1OO 105 11 O 

Lieu. Asp Lieu. Glin Arg Cys Val Ser Lieu. Glu Pro Lys Asn Llys Val Phe 
115 12 O 125 

Glin Glu Ala Lieu. Arg Asn. Ile Gly Gly Glin Ile Glin Glu Lys Val Arg 
13 O 135 14 O 

Tyr Met Ser Ser Thr Asp Ala Lys Val Glu Gln Met Phe Glin Ile Leu 
145 150 155 160 

Lieu. Asp Pro Glu Glu Lys Gly Thr Glu Lys Lys Glin Lys Ala Ser Glin 
1.65 17O 17s 

Asn Lieu Val Val Lieu Ala Arg Glu Asp Ala Gly Ala Glu Lys Ile Phe 
18O 185 19 O 

Arg Ser Asn Gly Val Glin Lieu. Lieu. Glin Arg Lieu. Lieu. Asp Met Gly Glu 
195 2OO 2O5 

Thir Asp Lieu Met Lieu Ala Ala Lieu. Arg Thr Lieu Val Gly Ile Cys Ser 
21 O 215 22O 

Glu. His Glin Ser Arg Thr Val Ala Thr Lieu. Ser Ile Leu Gly Thr Arg 
225 23 O 235 24 O 

Arg Val Val Ser Ile Lieu. Gly Val Glu Ser Glin Ala Val Ser Lieu Ala 
245 250 255 

Ala Cys His Lieu. Lieu. Glin Val Met Phe Asp Ala Lieu Lys Glu Gly Val 
26 O 265 27 O 

Llys Lys Gly Phe Arg Gly Lys Glu Gly Ala Ile Ile Val Asp Pro Ala 
27s 28O 285 

Arg Glu Lieu Lys Val Lieu. Ile Ser Asn Lieu. Lieu. Asp Lieu. Lieu. Thr Glu 
29 O 295 3 OO 

Val Gly Val Ser Gly Glin Gly Arg Asp Asn Ala Lieu. Thir Lieu. Lieu. Ile 
3. OS 310 315 32O 
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Ser 

Met 
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385 
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Gly 
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Wall 

Glu 
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Gly 
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Ala 

Ser 

Cys 
53 O 

Trp 

Glu 

Ser 

Wall 

Wall 
610 

Ala 

Wall 

Luell 

Gly 
69 O. 

Thir 

Glu 

Wall 

Wall 

Wall 

Glin 
355 

Ala 

Glu 

Phe 

Ser 

Luell 
435 

Glu 

Luell 

Met 
515 

Arg 

Ala 

Glu 

Arg 

Asn 
595 

Glu 

Asp 

Gly 

Luell 

Wall 
675 

Arg 

Met 

Ser 

Pro 

Ile 
34 O 

Asp 

Ser 

Arg 

Glu 

Cys 

Ser 

Glu 

Ala 

Asp 

Wall 
SOO 

Wall 

Phe 

Luell 
58O 

Luell 

Wall 

Thir 
660 

Glu 

Ala 

Ala 

Thir 

Luell 

Arg 
3.25 

Asp 

Pro 

Ile 

Glu 

Gly 
4 OS 

Lell 

Gly 

Glu 

Lell 
485 

Gly 

Gln 

Trp 

Glu 

Wall 
565 

Glu 

Thir 

Ala 

Pro 

Wall 
645 

Ser 

Glu 

Lell 

Ala 

Phe 
72 

Lell 

Glin 

Pro 

Lell 

Asn 
390 

Glin 

Lell 

Wall 

Glin 

Arg 
470 

Lell 

Phe 

Lell 

Gly 
550 

Glu 

Glu 

Asn 

Ser 
630 

Ser 

Ser 

Wall 

Ile 

Glin 

Pro 

His 
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Ser 

Gly 

Gly 

Lell 
375 

Phe 

Gly 

Glin 

Met 

Lell 
45.5 

Ala 

Ala 

Cys 
535 

Lell 

Asp 

Arg 

Ser 

Tyr 
615 

Phe 

Ala 

Glu 

Pro 
695 

Ala 

Gly 

Lell 

Luell 

Luell 

Glu 
360 

Ser 

His 

Luell 

Gly 

Glu 
44 O 

Wall 

Ser 

Glu 

Asn 

Ala 

Ala 

Ser 

Tyr 

Ala 

Wall 

Met 

Arg 

Asp 

Luell 

Luell 

Glu 

Asn 

Lys 
345 

Luell 

Arg 

Ala 

Pro 
425 

Ser 

Ala 

Phe 

Ser 

Luell 
505 

Gly 

Asp 

Ala 

Wall 
585 

Asp 

Arg 

Wall 

Glu 
665 

Arg 

Ala 

Ala 

Arg 

Asp 
330 

Lys 

Ala 

Luell 

Luell 

Gly 

Wall 

Wall 

Ile 

Glu 
490 

Gly 

Ser 

Glin 

Luell 

Ala 
st O 

Luell 

Glin 

Ala 

Cys 
650 

Luell 

Gly 

Luell 

Ile 
73 O 
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Pro 

Ile 

Wall 
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395 
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Glu 
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Asn 

Lell 

Thir 

Asp 

Glu 

Lell 

Ala 

Ala 

Ala 
460 

Ala 
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Lieu 

Asp 
54 O 

Phe 
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Glu 
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7 OO 
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Glu 
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525 
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Ala 

Wall 

Pro 
605 

Pro 

Arg 

Wall 
685 

Thir 

Ile 

Wall 

Glin 

Ser 

Wall 
35. O 

Asn 

Luell 

Ala 

Asn 
43 O 

Ile 

Gly 

Ile 

Gly 

Luell 

Gly 

Ala 

Luell 

Ala 
59 O 

Asp 

Glu 

Thir 

Wall 
67 O 

Ala 

Asp 

Thir 

Wall 
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Luell 
335 

Gly 

Ser 

Ile 

Ile 
415 

Arg 

Ala 

His 

Wall 

Arg 
495 

Thir 

Ala 

Thir 

Asp 

Phe 
sts 

Ser 

Pro 

Glin 

Luell 

Glu 
655 

Phe 

Glin 

Wall 

Ser 

Arg 
73 

Phe 

Thir 

Gly 

Arg 

Lys 
4 OO 

Glin 

Ala 

Ser 

Ala 

Ser 

Ile 

Asp 

Arg 

Wall 
560 

Glin 

Ala 

His 

Luell 
64 O 

Ser 

Luell 

Gly 

Gly 

Asn 

Pro 

Glu 
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740 74. 7 O 

Ala Lieu Met Ala Lieu. Thir Asn Lieu Ala Gly Ile Ser Glu Arg Lieu. Arg 
7ss 760 765 

Glin Lys Ile Lieu Lys Glu Lys Ala Val Pro Met Ile Glu Gly Tyr Met 
770 775 78O 

Phe Glu Glu. His Glu Met Ile Arg Arg Ala Ala Thr Glu. Cys Met Cys 
78s 79 O 79. 8OO 

Asn Lieu Ala Met Ser Lys Glu Val Glin Asp Lieu. Phe Glu Ala Glin Gly 
805 810 815 

Asn Asp Arg Lieu Lys Lieu. Lieu Val Lieu. Tyr Ser Gly Glu Asp Asp Glu 
82O 825 83 O 

Lieu. Lieu. Glin Arg Ala Ala Ala Gly Gly Lieu Ala Met Lieu. Thir Ser Met 
835 84 O 845 

Arg Pro Thr Lieu. Cys Ser Arg Ile Pro Glin Val Thr Thr His Trp Leu 
850 855 860 

Glu Ile Lieu. Glin Ala Lieu Lleu Lleu Ser Ser ASn Glin Glu Lieu Gln His 
865 87O 87s 88O 

Arg Gly Ala Val Val Val Lieu. Asn Met Val Glu Ala Ser Arg Glu Ile 
885 890 895 

Ala Ser Thir Lieu Met Glu Ser Glu Met Met Glu Ile Leu Ser Wall Lieu. 
9 OO 905 91 O 

Ala Lys Gly Asp His Ser Pro Val Thr Arg Ala Ala Ala Ala Cys Lieu 
915 92 O 925 

Asp Lys Ala Val Glu Tyr Gly Lieu. Ile Glin Pro Asn Glin Asp Gly Glu 
930 935 940 

<210s, SEQ ID NO 5 
&211s LENGTH: 25 
&212s. TYPE: DNA 

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

<223> OTHER INFORMATION: synthetic oligonucleotide 

<4 OOs, SEQUENCE: 5 

tgg.ccgtcac taccctggitt tottt 

<210s, SEQ ID NO 6 
&211s LENGTH: 21 
&212s. TYPE: DNA 

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

<223> OTHER INFORMATION: synthetic oligonucleotide 

<4 OOs, SEQUENCE: 6 

ggacagaggt gg tagtgaac t 

<210s, SEQ ID NO 7 
&211s LENGTH: 23 

&212s. TYPE: DNA 

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

<223> OTHER INFORMATION: synthetic oligonucleotide 

<4 OO > SEQUENCE: 7 

ggtcCaggga CCC ccgagcc cc.g 

<210s, SEQ ID NO 8 
&211s LENGTH: 2O 

&212s. TYPE: DNA 

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

<223> OTHER INFORMATION: synthetic oligonucleotide 

<4 OOs, SEQUENCE: 8 

gtgagtggtc. CagggaccCC 

<210s, SEQ ID NO 9 
&211s LENGTH: 25 
212. TYPE : RNA 

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

<223> OTHER INFORMATION: synthetic oligonucleotide 

<4 OOs, SEQUENCE: 9 

luggc.cglucac ulaccclugglulu ulcululu. 

<210s, SEQ ID NO 10 
&211s LENGTH: 25 
212. TYPE : RNA 

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

<223> OTHER INFORMATION: synthetic oligonucleotide 

<4 OOs, SEQUENCE: 10 

aaagaalacca gggulagugac ggc.ca 

<210s, SEQ ID NO 11 
&211s LENGTH: 23 
212. TYPE : RNA 

<213> ORGANISM: Artificial Sequence 
& 22 O FEATURE; 
<223> OTHER INFORMATION: synthetic oligonucleotide 

<4 OOs, SEQUENCE: 11 

ggluccaggga CCC ccgagcc cc.g 

<210s, SEQ ID NO 12 
&211s LENGTH: 23 
212. TYPE : RNA 

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

<223> OTHER INFORMATION: synthetic oligonucleotide 

<4 OOs, SEQUENCE: 12 

cggggcucgg gaggluccCugg acc 

<210s, SEQ ID NO 13 
&211s LENGTH: 19 
&212s. TYPE: DNA 

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

<223> OTHER INFORMATION: synthetic oligonucleotide 

<4 OOs, SEQUENCE: 13 

gtgg tagtga act ct catg 

<210s, SEQ ID NO 14 
&211s LENGTH: 19 
&212s. TYPE: DNA 

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

<223> OTHER INFORMATION: synthetic oligonucleotide 

<4 OOs, SEQUENCE: 14 

accgaagtaa ccc.gcaatg 

25 

25 

23 

23 

19 

19 
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<210s, SEQ ID NO 15 
&211s LENGTH: 19 
&212s. TYPE: DNA 

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

<223> OTHER INFORMATION: synthetic oligonucleotide 

<4 OOs, SEQUENCE: 15 

gagt cacggc ctagaaaga 

<210s, SEQ ID NO 16 
&211s LENGTH: 19 
&212s. TYPE: DNA 

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

<223> OTHER INFORMATION: synthetic oligonucleotide 

<4 OOs, SEQUENCE: 16 

aggacagagg tagtag tsa 

<210s, SEQ ID NO 17 
&211s LENGTH: 19 
&212s. TYPE: DNA 

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

<223> OTHER INFORMATION: synthetic oligonucleotide 

<4 OOs, SEQUENCE: 17 

gacagaggtg gtagtgaac 

<210s, SEQ ID NO 18 
&211s LENGTH: 19 
&212s. TYPE: DNA 

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

<223> OTHER INFORMATION: synthetic oligonucleotide 

<4 OOs, SEQUENCE: 18 

gctgaatttg aggccCtgt 

<210s, SEQ ID NO 19 
&211s LENGTH: 19 
&212s. TYPE: DNA 

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

<223> OTHER INFORMATION: synthetic oligonucleotide 

<4 OOs, SEQUENCE: 19 

tgctgacagg cct atctgt 

<210s, SEQ ID NO 2 O 
&211s LENGTH: 19 
&212s. TYPE: DNA 

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

<223> OTHER INFORMATION: synthetic oligonucleotide 

<4 OOs, SEQUENCE: 2O 

gtctgatt Ct c cagaggaa 

<210s, SEQ ID NO 21 
&211s LENGTH: 19 
&212s. TYPE: DNA 

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

<223> OTHER INFORMATION: synthetic oligonucleotide 

19 

19 

19 

19 

19 

19 
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Caccgtgagt ggtc.caggga CCC cc.cgaag ggggtcc ctg gaccact cac 

SEO ID NO 25 
LENGTH: SO 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 
OTHER INFORMATION: synthetic oligonucleotide 

<4 OOs, SEQUENCE: 25 

aaaagtgagt ggtc.caggga CCCCCttcgg ggggtcc ctg gaccact cac 

SEQ ID NO 26 
LENGTH: SO 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 
OTHER INFORMATION: synthetic oligonucleotide 

<4 OOs, SEQUENCE: 26 

Caccggacag aggtgg tagt gaact caaa gttcact acc acctctgtc.c 

SEO ID NO 27 
LENGTH: SO 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 
OTHER INFORMATION: synthetic oligonucleotide 

<4 OOs, SEQUENCE: 27 

aaaaggacag aggtgg tagt galactitt.cga gttcact acc acctctgtcC 

The invention claimed is: 
1. A short interfering RNA (siRNA) or a short hairpin RNA 

(shRNA) molecule for targeting human UNC-45A splice 
variant in a cell that is Substantially complementary to a 
nucleotide sequence of TGGCCGTCACTACCCTG 
GTTTCTTT (SEQID NO:5) or GGACAGAGGTGGTAGT 
GAACT (SEQID NO:6) of the UNC-45A929 splice variant, 
or a nucleotide sequence of GGTCCAGGGAC 
CCCCGAGCCCCG (SEQ ID NO:7) or GTGAGTGGTC 
CAGGGACCCC (SEQ ID NO:8) of UNC-45A944. 

2. The RNA of claim 1, wherein the siRNA comprises one 
or more modified nucleotides. 

3. The RNA of claim 1, wherein the shRNA is expressed 
from a vector. 

4. A method of reducing the proliferation of a cancer cell, 
the method comprising contacting the cancer cell with an 
RNAi agent of claim 1 that specifically downregulates the 
expression of UNC-45A splice variants. 

5. The method of claim 4, wherein the RNAi agent is a 
siRNA molecule that specifically targets UNC-45A929 
splice variant. 
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6. The method of claim 4, wherein the RNAi agent is a 
shRNA molecule. 

7. The method of claim 4, wherein the cancer cell is 
selected from the group consisting of breast cancer, cervical 
cancer and colon cancer. 

8. The method of claim 4, wherein the cancer cell is a 
metastatic breast cancer cell. 

9. The method of claim 4, wherein the RNAi agent is a 
siRNA molecule that targets TGGCCGTCACTACCCTG 
GTTTCTTT (SEQID NO:5) or GGACAGAGGTGGTAGT 
GAACT (SEQID NO:6) of the UNC-45A929 splice variant. 

10. A short interfering RNA (siRNA) or a short hairpin 
RNA (shRNA) molecule for targeting human UNC-45A 
splice variant in a cell that is fully complementary to nucle 
otide sequence of TGGCCGTCACTACCCTGGTTTCTTT 
(SEQID NO:5) or GGACAGAGGTGGTAGTGAACT (SEQ 
ID NO:6) of the UNC-45A929 splice variant, or nucleotide 
sequence of GGTCCAGGGACCCCCGAGCCCCG (SEQ 
ID NO:7) or GTGAGTGGTCCAGGGACCCC (SEQ ID 
NO:8) of UNC-45A944. 
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