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(57) ABSTRACT 

RNA interference is provided for inhibition of Rho kinase 
mRNA expression for treating patients with ocular disor 
ders, particularly for treating intraocular pressure, ocular 
hypertension and glaucoma. Rho kinase mRNA targets 
include mRNA for ROCK1 and ROCK2. 
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RNA-MEDIATED INHIBITION OF RHO KNASE 
FOR TREATMENT OF OCULAR DISORDERS 

0001. The present application claims the benefit of co 
pending U.S. Provisional Patent Application Ser. No. 
60/754,094 filed Dec. 27, 2005, the text of which is spe 
cifically incorporated by reference herein. 

FIELD OF THE INVENTION 

0002 The present invention relates to the field of inter 
fering RNA compositions for inhibition of expression of 
Rho kinase mRNA targets in ocular disorders, particularly 
for reducing intraocular pressure in the treatment of ocular 
hypertension and glaucoma. 

BACKGROUND OF THE INVENTION 

0003 Glaucoma is a heterogeneous group of optic neu 
ropathies that share certain clinical features. The loss of 
vision in glaucoma is due to the selective death of retinal 
ganglion cells in the neural retina that is clinically diagnosed 
by characteristic changes in the visual field, nerve fiber layer 
defects, and a progressive cupping of the optic nerve head 
(ONH). One of the main risk factors for the development of 
glaucoma is the presence of ocular hypertension (OHT), i.e., 
elevated intraocular pressure (IOP). An adequate IOP is 
needed to maintain the shape of the eye and to provide a 
pressure gradient to allow for the flow of aqueous humor to 
the avascular cornea and lens. IOP levels also may be 
involved in the pathogenesis of normal tension glaucoma 
(NTG), as evidenced by patients benefiting from IOP low 
ering medications. Once adjustments for central corneal 
thickness are made to IOP readings in NTG patients, many 
of these patients may be found to be ocular hypertensive. 
0004 The elevated IOPassociated with glaucoma is due 
to elevated aqueous humor outflow resistance in the trabe 
cular meshwork (TM), a small specialized tissue located in 
the iris-corneal angle of the ocular anterior chamber. Glau 
comatous changes to the TM include a loss in TM cells and 
the deposition and accumulation of extracellular debris 
including proteinaceous plaque-like material. In addition, 
there are also changes that occur in the glaucomatous ONH. 
In glaucomatous eyes, there are morphological and mobility 
changes in ONH glial cells. In response to elevated IOP 
and/or transient ischemic insults, there is a change in the 
composition of the ONH extracellular matrix and alterations 
in the glial cell and retinal ganglion cell axon morphologies. 
0005 Primary glaucomas result from disturbances in the 
flow of intraocular fluid that has an anatomical or physi 
ological basis. Secondary glaucomas occur as a result of 
injury or trauma to the eye or a preexisting disease. Primary 
open angle glaucoma (POAG), also known as chronic or 
simple glaucoma, represents the majority of all primary 
glaucomas. POAG is characterized by the degeneration of 
the trabecular meshwork, resulting in abnormally high resis 
tance to fluid drainage from the eye. A consequence of Such 
resistance is an increase in the IOP that is required to drive 
the fluid normally produced by the eye across the increased 
resistance. 

0006 Rho-associated, coiled-coil containing protein 
kinases, also known as Rho kinases or ROCKs, are effectors 
of the Rho family of small GTP-binding proteins (Rho 
GTPases). The Rho GTPase signaling pathway appears to 
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play a role in regulating aqueous humor outflow, for 
example, by altering the cytoskeletal organization of trabe 
cular meshwork (TM) and/or ciliary muscle (CM) cells. 
Small molecule inhibitors of Rho kinase cause reversible 
changes in TM cell morphology and cytoskeletal organiza 
tion, decrease contractility of isolated CM tissue, and 
increase aqueous humor outflow facility in organ culture 
(Waki M. et al., Curr Eye Res. 22:470-4 (2001); Honjo M. 
et al., Invest Ophthalmol Vis Sci. 42:137-44 (2001); Rao PV. 
et al., Mol Vis. 11:288-97 (2005); Rao P V. et al., Invest 
Ophthalmol Vis Sci. 42:1029-37 (2001)). Similar effects are 
generated by expression of dominant negative Rho-binding 
domains. However, treatment with small molecule inhibitors 
of Rho kinase also causes vasodilation and conjunctival 
hyperemia. In addition, the efficacy of small molecule-based 
therapies is relatively short-lived requiring repeated dosing 
during each day and, in Some cases, the efficacy decreases 
with time. 

0007. In view of the importance of ocular hypertension in 
glaucoma and the side effects of prior methods of treatment, 
it would be desirable to have an improved method of treating 
ocular hypertension. 

SUMMARY OF THE INVENTION 

0008. The present invention is directed to interfering 
RNAs that silence Rho kinase mRNA expression, thus 
lowering intraocular pressure in patients with ocular hyper 
tension or glaucoma or at risk of developing hypertension or 
glaucoma. Rho kinase targets include ROCK1 (also known 
as ROCK1, ROKB, or p 160ROCK) and ROCK2 (also 
known as ROCKII or ROKC). The interfering RNAs of the 
invention are useful for treating patients with ocular hyper 
tension or glaucoma Such as normal tension glaucoma and 
open angle glaucoma. 

0009. An embodiment of the present invention provides 
a method of attenuating expression of a Rho kinase mRNA 
in a subject. The method comprises administering to the 
Subject a composition comprising an effective amount of 
interfering RNA having a length of 19 to 49 nucleotides and 
a pharmaceutically acceptable carrier. In one embodiment, 
administration is to the eye of the Subject for attenuating 
expression of an ocular hypertension target in a human. 
0010. In one embodiment of the invention, the interfering 
RNA comprises a sense nucleotide Strand, an antisense 
nucleotide Strand and a region of at least near-perfect 
contiguous complementarity of at least 19 nucleotides. Fur 
ther, the antisense strand hybridizes under physiological 
conditions to a portion of an mRNA corresponding to SEQ 
ID NO:1 or SEQID NO:2 which are sense cDNA sequences 
encoding ROCK1 and ROCK2, respectively (GenBank 
accession no. NM 0054.06, and NM 004.850, respec 
tively). The antisense Strand has a region of at least near 
perfect contiguous complementarity of at least 19 nucle 
otides with the hybridizing portion of mRNA corresponding 
to SEQ ID NO:1 or SEQ ID NO:2, respectively. The 
administration of Such a composition attenuates the expres 
sion of Rho kinase in the subject. 
0011. In one embodiment of the invention, an interfering 
RNA is designed to target an mRNA corresponding to SEQ 
ID NO:1 comprising nucleotide 605, 653, 659, 1248, 1562, 
1876, 2266, 2474, 2485, 2740, 2808, 2834, 3007, 3146, 
3199,3245, 3379, 3453,3511,3513,3519,3781, 3782,998, 
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1132, 1200, 1648, 1674, 1708, or 2077. In another embodi 
ment of the invention, an interfering RNA is designed to 
target an mRNA corresponding to SEQID NO:2 comprising 
nucleotide 1102, 1865, 2000, 2229, 2514, 2584, 2738, 3305, 
4111, 4652, 5184, 5187, 5255, 5315, 5439, 5450, 5578, 
5579,5611,5625,5795, 6000, 6228, 6264,584, 1337, 1678, 
2773, 2814, 2941, 3357, 3398, 3481, 3633, 3644, 3645, 
3767, 3836, 4023, 4097, 5202, or 5440. 
0012. The present invention further provides for admin 
istering a second interfering RNA to a subject in addition to 
a first interfering RNA. The method comprises administer 
ing to the Subject a second interfering RNA having a length 
of 19 to 49 nucleotides and comprising a sense nucleotide 
Strand, an antisense nucleotide strand, and a region of at least 
near-perfect complementarity of at least 19 nucleotides: 
wherein the antisense strand of the second interfering RNA 
hybridizes under physiological conditions to a second por 
tion of mRNA corresponding to SEQ ID NO:1 or SEQ ID 
NO:2 and the antisense Strand has a region of at least 
near-perfect contiguous complementarity of at least 19 
nucleotides with the second hybridizing portion of mRNA 
corresponding to SEQ ID NO:1 or SEQ ID NO:2, respec 
tively. The second interfering RNA may target the same 
mRNA as the first interfering RNA or may target a different 
mRNA. Further, a third, fourth, or fifth, etc. interfering RNA 
may be administered in a similar manner. 
0013 Another embodiment of the invention is a method 
of attenuating expression of Rho kinase in a Subject com 
prising administering to the Subject a composition compris 
ing an effective amount of single-stranded interfering RNA 
having a length of 19 to 49 nucleotides and a pharmaceu 
tically acceptable carrier. 
0014 For attenuating expression of ROCK1, the single 
stranded interfering RNA hybridizes under physiological 
conditions to a portion of mRNA corresponding to SEQ ID 
NO:1 comprising nucleotide 605, 653, 659, 1248, 1562, 
1876, 2266, 2474, 2485, 2740, 2808, 2834, 3007, 3146, 
3199,3245, 3379, 3453,3511,3513,3519,3781, 3782,998, 
1132, 1200, 1648, 1674, 1708, or 2077, and the interfering 
RNA has a region of at least near-perfect complementarity 
of at least 19 nucleotides with the hybridizing portion of 
mRNA corresponding to SEQ ID NO:1. Expression of 
ROCK1 is thereby attenuated. 
0.015 For attenuating expression of ROCK2, the single 
stranded interfering RNA hybridizes under physiological 
conditions to a portion of mRNA corresponding to SEQ ID 
NO:2 comprising nucleotide 1102, 1865, 2000, 2229, 2514, 
2584, 2738, 3305, 4111, 4652, 5184, 5187, 5255, 5315, 
5439, 5450, 5578, 5579, 5611, 5625, 5795, 6000, 6228, 
6264, 584, 1337, 1678, 2773,2814, 2941,3357, 3398, 3481, 
3633, 3644, 3645, 3767, 3836, 4023, 4097, 5202, or 5440 
and the interfering RNA has a region of at least near-perfect 
contiguous complementarity of at least 19 nucleotides with 
the hybridizing portion of mRNA corresponding to SEQID 
NO:2. Expression of ROCK2 is thereby attenuated. 
0016 A further embodiment of the invention is a method 
of treating ocular hypertension or glaucoma in a subject in 
need thereof. The method comprises administering to the 
eye of the Subject a composition comprising an effective 
amount of interfering RNA having a length of 19 to 49 
nucleotides and a pharmaceutically acceptable carrier, the 
interfering RNA comprising a sense nucleotide Strand, an 
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antisense nucleotide strand, and a region of at least near 
perfect contiguous complementarity of at least 19 nucle 
otides. The antisense strand hybridizes under physiological 
conditions to a portion of mRNA corresponding to SEQ ID 
NO:1 or SEQ ID NO:2 and has a region of at least near 
perfect contiguous complementarity of at least 19 nucle 
otides with the hybridizing portion of mRNA corresponding 
to SEQID NO:1 or SEQID NO:2, respectively. The ocular 
hypertension or glaucoma is treated thereby. 

0017 Another embodiment of the invention is a method 
of treating ocular hypertension or glaucoma in a subject in 
need thereof, the method comprising administering to an eye 
of the Subject a composition comprising an effective amount 
of interfering RNA having a length of 19 to 49 nucleotides 
and a pharmaceutically acceptable carrier, the interfering 
RNA comprising a region of at least 13 contiguous nucle 
otides having at least 90% sequence complementarity to, or 
at least 90% sequence identity with, the penultimate 13 
nucleotides of the 3' end of an mRNA corresponding to any 
one of SEQ ID NO:3 and SEQ ID NO:9-SEQ ID NO:79, 
wherein the ocular hypertension or glaucoma is treated 
thereby. 

0018. Another embodiment of the invention is a method 
of attenuating expression of a Rho kinase target mRNA in a 
Subject, comprising administering to the Subject a compo 
sition comprising an effective amount of interfering RNA 
having a length of 19 to 49 nucleotides and a pharmaceu 
tically acceptable carrier, where the interfering RNA com 
prises a region of at least 13 contiguous nucleotides having 
at least 90% sequence complementarity to, or at least 90% 
sequence identity with, the penultimate 13 nucleotides of the 
3' end of an mRNA corresponding to any one of SEQ ID 
NO:3 and SEQ ID NO:9-SEQ ID NO:79 as follows. 

0019. When the Rho kinase target mRNA is ROCK1 
mRNA, the interfering RNA comprises a region of at least 
13 contiguous nucleotides having at least 90% sequence 
complementarity to, or at least 90% sequence identity with, 
the penultimate 13 nucleotides of the 3' end of an mRNA 
corresponding to SEQ ID NO:3, SEQ ID NO:9, SEQ ID 
NO:10, SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13, 
SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID 
NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, 
SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID 
NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, 
SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID 
NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ID NO:76, 
SEQ ID NO:77, SEQ ID NO:78, or SEQ ID NO:79. 

0020. When the Rho kinase target mRNA is ROCK2 
mRNA, the interfering RNA comprises a region of at least 
13 contiguous nucleotides having at least 90% sequence 
complementarity to, or at least 90% sequence identity with, 
the penultimate 13 nucleotides of the 3' end of an mRNA 
corresponding to SEQ ID NO:31, SEQ ID NO:32, SEQ ID 
NO:33, SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, 
SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID 
NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, 
SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID 
NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, 
SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID 
NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, 
SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, 
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SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID 
NO:68, SEQID NO:69, SEQID NO:70, SEQID NO:71, or 
SEQ ID NO:72. 
0021. In a further embodiment of the present invention, 
the region of contiguous nucleotides is a region of at least 14 
contiguous nucleotides having at least 85% sequence 
complementarity to, or at least 85% sequence identity with, 
the penultimate 14 nucleotides of the 3' end of an mRNA 
corresponding to the sequence of the sequence identifier. In 
yet another embodiment of the invention, the region of 
contiguous nucleotides is a region of at least 15, 16, 17, or 
18 contiguous nucleotides having at least 80% sequence 
complementarity to, or at least 80% sequence identity with, 
the penultimate 15, 16, 17, or 18 nucleotides, respectively, 
of the 3' end of an mRNA corresponding to the target 
sequence identified by the sequence identifier. 
0022. A further embodiment of the invention is a method 
of treating ocular hypertension in a subject in need thereof, 
the method comprising administering to the Subject a com 
position comprising a double stranded siRNA molecule that 
down regulates expression of a ROCK1 or ROCK2 gene via 
RNA interference, wherein each strand of the siRNA mol 
ecule is independently about 19 to about 27 nucleotides in 
length; and one strand of the siRNA molecule comprises a 
nucleotide sequence having Substantial complementarity to 
an mRNA corresponding to the ROCK1 or ROCK2 gene, 
respectively, so that the siRNA molecule directs cleavage of 
the mRNA via RNA interference. 

0023. A composition comprising interfering RNA having 
a length of 19 to 49 nucleotides and having a nucleotide 
sequence of any one of SEQ ID NO:3, and SEQ ID 
NO:9-SEQ ID NO:79, or a complement thereof, and a 
pharmaceutically acceptable carrier is an embodiment of the 
present invention. In one embodiment, the interfering RNA 
is isolated. The term "isolated means that the interfering 
RNA is free of its total natural mileau. 

0024. Another embodiment of the invention is a compo 
sition comprising a double stranded siRNA molecule that 
down regulates expression of a ROCK1 or ROCK2 gene via 
RNA interference, wherein each strand of the siRNA mol 
ecule is independently about 19 to about 27 nucleotides in 
length; and one strand of the siRNA molecule comprises a 
nucleotide sequence has Substantial complementarity to an 
mRNA corresponding to the ROCK1 or ROCK2 gene, 
respectively, so that the siRNA molecule directs cleavage of 
the mRNA via RNA interference. 

0.025 The present invention provides an advantage over 
small molecule inhibitors of Rho kinase since an undesirable 
side effect of current Small molecule therapies, e.g., hyper 
emia, can be dissociated from the desirable effect of low 
ering intraocular pressure. 
0026. Use of any of the embodiments as described herein 
in the preparation of a medicament for attenuating expres 
sion of ROCK1 or ROCK2 mRNA is also an embodiment of 
the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0027 FIG. 1 provides a ROCK western blot of GTM-3 
cells transfected with ROCK1 siRNAs #1, #2, #3, and #4; 
ROCK2 siRNAs #1, #2, #3, and #4; a ROCK1 siRNA pool; 
a non-targeting control siRNA; and a buffer control 
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(-siRNA). The siRNAs were at a concentration of 100 nM. 
The arrows indicate the positions of the 160-kDa ROCK1 
protein and 42-kDa actin protein bands. 
0028 FIG. 2 provides a ROCK1 western blot of GTM-3 
cells transfected with ROCK1 siRNAs #1, #2, #3, and #4, 
and a non-targeting control siRNA, each at 10 nM, 1 nM. 
and 0.1 nM, and a buffer control (-siRNA). The arrows 
indicate the positions of the 160-kDa ROCK1 protein and 
the 42-kDa actin protein bands. 
0029 FIG. 3 provides a ROCK2 western blot of GTM-3 
cells transfected with ROCK2 siRNAs #1, #2, #3, and #4, a 
ROCK1 pool, and a non-targeting control siRNA, each at 
100 nM, and a buffer control (-siRNA). The arrows indicate 
the positions of the 160-kDa ROCK2 protein and the 42-kDa 
actin protein bands. 
0030 FIG. 4 provides a ROCK2 western blot of GTM-3 
cells transfected with ROCK2 siRNAs #1, #2, #3, and #4, 
and a non-targeting control siRNA, each at 10 nM, 1 nM. 
and 0.1 nM, and a buffer control (-siRNA). The arrows 
indicate the positions of the 160-kDa ROCK2 protein and 
the 42-kDa actin protein bands. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0.031) RNA interference (RNAi) is a process by which 
double-stranded RNA (dsRNA) is used to silence gene 
expression. While not wanting to be bound by theory, RNAi 
begins with the cleavage of longer dsRNAs into small 
interfering RNAs (siRNAs) by an RNaseIII-like enzyme, 
dicer. SiRNAs are dsRNAs that are usually about 19 to 28 
nucleotides, or 20 to 25 nucleotides, or 21 to 22 nucleotides 
in length and often contain 2-nucleotide 3' overhangs, and 5' 
phosphate and 3' hydroxyl termini. One strand of the siRNA 
is incorporated into a ribonucleoprotein complex known as 
the RNA-induced silencing complex (RISC). RISC uses this 
siRNA strand to identify mRNA molecules that are at least 
partially complementary to the incorporated siRNA strand, 
and then cleaves these target mRNAs or inhibits their 
translation. Therefore, the siRNA strand that is incorporated 
into RISC is known as the guide strand or the antisense 
Strand. The other siRNA strand, known as the passenger 
strand or the sense strand, is eliminated from the siRNA and 
is at least partially homologous to the target mRNA. Those 
of skill in the art will recognize that, in principle, either 
strand of an siRNA can be incorporated into RISC and 
function as a guide Strand. However, siRNA design (e.g., 
decreased siRNA duplex stability at the 5' end of the 
antisense strand) can favor incorporation of the antisense 
strand into RISC. 

0032 RISC-mediated cleavage of mRNAs having a 
sequence at least partially complementary to the guide 
strand leads to a decrease in the steady state level of that 
mRNA and of the corresponding protein encoded by this 
mRNA. Alternatively, RISC can also decrease expression of 
the corresponding protein via translational repression with 
out cleavage of the target mRNA. Other RNA molecules and 
RNA-like molecules can also interact with RISC and silence 
gene expression. Examples of other RNA molecules that can 
interact with RISC include short hairpin RNAs (shRNAs), 
single-stranded siRNAs, microRNAs (miRNAs), and dicer 
substrate 27-mer duplexes. The term “siRNA as used 
herein refers to a double-stranded interfering RNA unless 
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otherwise noted. Examples of RNA-like molecules that can 
interact with RISC include RNA molecules containing one 
or more chemically modified nucleotides, one or more 
deoxyribonucleotides, and/or one or more non-phosphodi 
ester linkages. For purposes of the present discussion, all 
RNA or RNA-like molecules that can interact with RISC 
and participate in RISC-mediated changes in gene expres 
sion will be referred to as “interfering RNAs.” SiRNAs, 
shRNAs, miRNAs, and dicer-substrate 27-mer duplexes are, 
therefore, subsets of “interfering RNAs.” 
0033 Interfering RNA of embodiments of the invention 
appear to act in a catalytic manner for cleavage of target 
mRNA, i.e., interfering RNA is able to effect inhibition of 
target mRNA in Substoichiometric amounts. As compared to 
antisense therapies, significantly less interfering RNA is 
required to provide a therapeutic effect under Such cleavage 
conditions. 

0034. The present invention relates to the use of inter 
fering RNA to inhibit the expression of Rho kinase (ROCK) 
mRNA, thus lowering intraocular pressure in patients with 
glaucoma. There are two Rho kinase isoforms: ROCK1 (also 
known as ROCK1, ROKB or p 160ROCK) and ROCK2 (also 
known as ROCKII or ROKO.). According to the present 
invention, interfering RNAs as set forth herein provided 
exogenously or expressed endogenously are particularly 
effective at silencing ROCK mRNA. 
0035) Small molecule inhibitors of ROCK cause revers 
ible changes in trabecular meshwork cell morphology and 
cytoskeletal organization, decrease contractility of isolated 
ciliary muscle tissue, and increase aqueous humor outflow 
facility in organ culture. Similar effects are generated by 
expression of dominant negative Rho-binding domains. 
Treatment with small molecule inhibitors of ROCK lowers 
IOP, however, Such treatment also appears to cause hyper 
emia. The small molecule inhibitors of ROCK examined to 
date inhibit multiple kinases in addition to ROCK1 and 
ROCK2. Use of interfering RNAs of the present invention 
having specificity for ROCK1 or ROCK2 mRNA is 
expected to dissociate the desirable IOP-lowering effect of 
treatment from the undesirable hyperemia effect of treat 
ment. 

0036) Nucleic acid sequences cited herein are written in 
a 5' to 3' direction unless indicated otherwise. The term 
“nucleic acid,” as used herein, refers to either DNA or RNA 
or a modified form thereof comprising the purine or pyri 
midine bases present in DNA (adenine “A,” cytosine “C.” 
guanine “G,” thymine “T”) or in RNA (adenine “A,” 
cytosine “C.” guanine “G.” uracil “U”). Interfering RNAs 
provided herein may comprise “T” bases, particularly at 3 
ends, even though “T” bases do not naturally occur in RNA. 
“Nucleic acid' includes the terms "oligonucleotide' and 
"polynucleotide' and can refer to a single-stranded molecule 
or a double-stranded molecule. A double-stranded molecule 
is formed by Watson-Crick base pairing between A and T 
bases, C and G bases, and between A and U bases. The 
Strands of a double-stranded molecule may have partial, 
substantial or full complementarity to each other and will 
form a duplex hybrid, the strength of bonding of which is 
dependent upon the nature and degree of complementarity of 
the sequence of bases. 
0037. An mRNA sequence is readily deduced from the 
sequence of the corresponding DNA sequence. For example, 
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SEQ ID NO:1 provides the sense strand sequence of DNA 
corresponding to the mRNA for ROCK1. The mRNA 
sequence is identical to the DNA sense strand sequence with 
the “T” bases replaced with “U” bases. Therefore, the 
mRNA sequence of ROCK1 is known from SEQ ID NO:1 
and the mRNA sequence of ROCK2 is known from SEQID 
NO:2. 

0038 Rho kinase mRNA (ROCK1 and ROCK2): Rho 
associated, coiled-coil containing protein kinases, also 
known as Rho kinases or simply ROCKs, are effectors of the 
Rho family of small GTP-binding proteins (Rho GTPases). 
The Rho GTPase signaling pathway appears to play a role in 
regulating aqueous humor outflow, for example, by altering 
the cytoskeletal organization of trabecular meshwork (TM) 
and/or ciliary muscle (CM) cells. 
0039 ROCKs are serine/threonine protein kinases that 
are activated by GTP-bound Rho. ROCK activation leads to 
the phosphorylation of several substrates involved in actin 
filament assembly and cell contractility including myosin 
light chain, myosin light chain phosphatase, LIM kinase, 
adducin, ERM, for example. Thus, ROCKs regulate a wide 
variety of cellular processes including stress-fiberformation, 
contraction, adhesion, migration, phagocytosis, apoptosis, 
and cytokinesis. Two ROCK isoforms are ROCK1 (also 
known as ROCK1, ROKB, or p 160ROCK) and ROCK2 
(also known as ROCKII or ROKO.). The two isoforms are 
highly similar, particularly in their kinase domains (92% 
identity at the amino acid level), however, they exhibit 
differences in tissue distribution and intracellular localiza 
tion Suggesting that they may have distinct, non-redundant 
functions. Both ROCK1 and ROCK2 are expressed in the 
human eye anterior segment. 
0040. The GenBank database of the National Center for 
Biotechnology Information at ncbi.nlm.nih.gov provides the 
DNA sequence for ROCK1 as accession no. NM 005406, 
provided in the “Sequence Listing” as SEQ ID NO:1. SEQ 
ID NO:1 provides the sense strand sequence of DNA that 
corresponds to the mRNA encoding ROCK1 (with the 
exception of “T” bases for “U” bases). The coding sequence 
for ROCK1 is from nucleotides 1-4065. 

0041) Equivalents of the above cited ROCK1 mRNA 
sequence are alternative splice forms, allelic forms, 
isozymes, or a cognate thereof. A cognate is a ROCK1 
mRNA from another mammalian species that is homologous 
to SEQ ID NO:1 (an ortholog). 
0042. The GenBank database provides the DNA 
sequence for ROCK2 as accession no. NM 004.850, pro 
vided in the “Sequence Listing as SEQ ID NO:2. SEQ ID 
NO:2 provides the sense strand sequence of DNA that 
corresponds to the mRNA encoding ROCK2 (with the 
exception of “T” bases for “U” bases). The coding sequence 
for ROCK2 is from nucleotides 450-4616. 

0043. Equivalents of the above cited ROCK2 mRNA 
sequence are alternative splice forms, allelic forms, 
isozymes, or a cognate thereof. A cognate is a ROCK2 
mRNA from another mammalian species that is homologous 
to SEQ ID NO:2 (an ortholog). 
0044 Attenuating expression of an mRNA: The phrase, 
"attenuating expression of an mRNA.” as used herein, 
means administering or expressing an amount of interfering 
RNA (e.g., an siRNA) to reduce translation of the target 



US 2007/O 149473 A1 

mRNA into protein, either through mRNA cleavage or 
through direct inhibition of translation. The reduction in 
expression of the target mRNA or the corresponding protein 
is commonly referred to as “knock-down” and is reported 
relative to levels present following administration or expres 
sion of a non-targeting control RNA (e.g., a non-targeting 
control siRNA). Knock-down of expression of an amount 
including and between 50% and 100% is contemplated by 
embodiments herein. However, it is not necessary that Such 
knock-down levels be achieved for purposes of the present 
invention. In one embodiment, a single interfering RNA 
targeting one of the Rho kinase targets is administered to 
lower IOP. In other embodiments, two or more interfering 
RNAs targeting the same Rho kinase target (e.g., ROCK1) 
are administered to lower IOP. In still other embodiments, 
two or more interfering RNAS targeting both Rho kinase 
targets (e.g., ROCK1 and ROCK2) are administered to 
lower IOP 

0045 Knock-down is commonly assessed by measuring 
the mRNA levels using quantitative polymerase chain reac 
tion (qPCR) amplification or by measuring protein levels by 
western blot or enzyme-linked immunosorbent assay 
(ELISA). Analyzing the protein level provides an assess 
ment of both mRNA cleavage as well as translation inhibi 
tion. Further techniques for measuring knock-down include 
RNA solution hybridization, nuclease protection, northern 
hybridization, gene expression monitoring with a microar 
ray, antibody binding, radioimmunoassay, and fluorescence 
activated cell analysis. 

0046) Inhibition of ROCK1 or ROCK2 may also be 
determined in vitro by evaluating target mRNA. levels or 
target protein levels in, for example, human TM cells 
following transfection of ROCK1- or ROCK2-interfering 
RNA as described infra. 

0047 Inhibition of targets cited herein is also inferred in 
a human or mammal by observing an improvement in a 
glaucoma symptom Such as improvement in intraocular 
pressure, improvement in visual field loss, or improvement 
in optic nerve head changes, for example. 

0.048 Interfering RNA: In one embodiment of the inven 
tion, interfering RNA (e.g., siRNA) has a sense strand and 
an antisense Strand, and the sense and antisense Strands 
comprise a region of at least near-perfect contiguous 
complementarity of at least 19 nucleotides. In a further 
embodiment of the invention, interfering RNA (e.g., siRNA) 
has a sense Strand and an antisense Strand, and the antisense 
Strand comprises a region of at least near-perfect contiguous 
complementarity of at least 19 nucleotides to a target 
sequence of ROCK1 or ROCK2 mRNA, and the sense 
Strand comprises a region of at least near-perfect contiguous 
identity of at least 19 nucleotides with a target sequence of 
ROCK1 or ROCK2 mRNA, respectively. In a further 
embodiment of the invention, the interfering RNA com 
prises a region of at least 13, 14, 15, 16, 17, or 18 contiguous 
nucleotides having percentages of sequence complementa 
rity to or, having percentages of sequence identity with, the 
penultimate 13, 14, 15, 16, 17, or 18 nucleotides, respec 
tively, of the 3' end of the corresponding target sequence 
within an mRNA. 

0049. The length of each strand of the interfering RNA 
comprises 19 to 49 nucleotides, and may comprise a length 
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of 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 
34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, or 
49 nucleotides. 

0050. The antisense strand of an siRNA is the active 
guiding agent of the siRNA in that the antisense strand is 
incorporated into RISC, thus allowing RISC to identify 
target mRNAs with at least partial complementary to the 
antisense siRNA strand for cleavage or translational repres 
S1O. 

0051. In embodiments of the present invention, interfer 
ing RNA target sequences (e.g., siRNA target sequences) 
within a target mRNA sequence are selected using available 
design tools. Interfering RNAs corresponding to a ROCK1 
or ROCK2 target sequence are then tested by transfection of 
cells expressing the target mRNA followed by assessment of 
knockdown as described above. 

0052 Techniques for selecting target sequences for siR 
NAs are provided by Tuschl, T. et al., “The siRNA User 
Guide, revised May 6, 2004, available on the Rockefeller 
University web site; by Technical Bulletin #506, “siRNA 
Design Guidelines. Ambion Inc. at Ambion's web site; and 
by other web-based design tools at, for example, the Invit 
rogen, Dharmacon, Integrated DNA Technologies, Gen 
Script, or Proligo web sites. Initial search parameters can 
include G/C contents between 35% and 55% and siRNA 
lengths between 19 and 27 nucleotides. The target sequence 
may be located in the coding region or in the 5' or 3 
untranslated regions of the mRNA. 

0053 An embodiment of a 19-nucleotide DNA target 
sequence for ROCK1 mRNA is present at nucleotides 605 to 
623 of SEQ ID NO:1: 

5'- ATAACATGCTGCTGGATAA -3". SEQ ID NO:3 

0054 An siRNA of the invention for targeting a corre 
sponding mRNA sequence of SEQ ID NO:3 and having 
21-nucleotide Strands and a 2-nucleotide 3' overhang is: 

5'- AUAACAUGCUGCUGGAUAANN-3' SEQ ID NO: 4 

3' -NNUAUUGUACGACGACCUAUU-5". SEQ ID NO:5 

Each 'N' residue can be any nucleotide (A, C, G, U, T) or 
modified nucleotide. The 3' end can have a number of 'N' 
residues between and including 1, 2, 3, 4, 5, and 6. The “N” 
residues on either Strand can be the same residue (e.g., UU. 
AA, CC, GG, or TT) or they can be different (e.g., AC, AG, 
AU, CA, CG, CU, GA, GC, GU, UA, UC, or UG). The 3' 
overhangs can be the same or they can be different. In one 
embodiment, both strands have a 3'UU overhang. 

0055 An siRNA of the invention for targeting a corre 
sponding mRNA sequence of SEQ ID NO:3 and having 
21-nucleotide strands and a 3'UU overhang on each strand 
is: 

5' -AUAACAUGCUGCUGGAUAAUU-3' SEQ ID NO: 6 

3' -UUUAUUGUACGACGACCUAUU-5". SEQ ID NO: 7 
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0056. The interfering RNA may also have a 5' overhang 
of nucleotides or it may have blunt ends. An siRNA of the 
invention for targeting a corresponding mRNA sequence of 
SEQ ID NO:3 and having 19-nucleotide strands and blunt 
ends is: 

5'- AUAACAUGCUGCUGGAUAA -3' SEQ ID NO: 80 

3'- UAUUGUACGACGACCUAUU -5'. SEQ ID NO: 81 

0057 The strands of a double-stranded interfering RNA 
(e.g., an siRNA) may be connected to form a hairpin or 
stem-loop structure (e.g., an shRNA). An shRNA of the 
invention targeting a corresponding mRNA sequence of 
SEQ ID NO:2 and having a 19 bp double-stranded stem 
region and a 3'UU overhang is: 

SEQ ID NO:8 

5'-AUAACAUGCUGCUGGAUAA N 

3'-UUUAUUGUACGACGACCUAUU N. 
M 

NNN 

N is a nucleotide A, T, C, G, U, or a modified form known 
by one of ordinary skill in the art. The number of nucleotides 
N in the loop is a number between and including 3 to 23, or 
5 to 15, or 7 to 13, or 4 to 9, or 9 to 11, or the number of 
nucleotides N is 9. Some of the nucleotides in the loop can 
be involved in base-pair interactions with other nucleotides 
in the loop. Examples of oligonucleotide sequences that can 
be used to form the loop include 5'-UUCAAGAGA-3' 
(Brummelkamp, T. R. et al. (2002) Science 296: 550) and 
5'-UUUGUGUAG-3' (Castanotto, D. et al. (2002) RNA 
8:1454). It will be recognized by one of skill in the art that 
the resulting single chain oligonucleotide forms a stem-loop 
or hairpin structure comprising a double-stranded region 
capable of interacting with the RNAi machinery. 

0.058. The siRNA target sequence identified above can be 
extended at the 3' end to facilitate the design of dicer 
substrate 27-mer duplexes. Extension of the 19-nucleotide 
DNA target sequence (SEQ ID NO:3) identified in the 
ROCK1 DNA sequence (SEQ ID NO: 1) by 6 nucleotides 
yields a 25-nucleotide DNA target sequence present at 
nucleotides 605 to 629 of SEQ ID NO:1: 

5'- ATAACATGCTGCTGGATAAATCTGG -3'. SEQ ID NO: 82 

0059 A dicer-substrate 27-mer duplex of the invention 
for targeting a corresponding mRNA sequence of SEQ ID 
NO:82 is: 

5'- AUAACAUGCUGCUGGAUAAAUCUGG -3' SEQ ID NO: 83 

3'- UUUAUUGUACGACGACCUAUUUAGACC -5". SEQ ID NO: 84 

The two nucleotides at the 3' end of the sense strand (i.e., the 
GG nucleotides of SEQ ID NO:83) may be deoxynucle 
otides for enhanced processing. Design of dicer-substrate 
27-mer duplexes from 19-21 nucleotide target sequences, 
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such as provided herein, is further discussed by the Inte 
grated DNA Technologies (IDT) website and by Kim, D.-H. 
et al., (February, 2005) Nature Biotechnology 23:2; 222-226. 
0060. When interfering RNAs are produced by chemical 
synthesis, phosphorylation at the 5' position of the nucle 
otide at the 5' end of one or both strands (when present) can 
enhance siRNA efficacy and specificity of the bound RISC 
complex but is not required since phosphorylation can occur 
intracellularly. 

0061 Table 1 lists examples of ROCK1 and ROCK2 
DNA target sequences of SEQID NO:1 and SEQID NO:2, 
respectively, from which siRNAs of the present invention 
are designed in a manner as set forth above. ROCK1 and 
ROCK2 encode the two Rho kinase isoforms, as noted 
above. 

TABLE 1. 

ROCK1 and ROCK2 Target Sequences for siRNAs 

# of Starting 
Nucleotide with 
reference to SEQ 

ROCK1 Target Sequences ID NO1 SEQ ID NO : 

ATAACATGCTGCTGGATAA 605 3 

GTACTTGTATGAAGATGAA 653 9 

GTATGAAGATGAATAAGGA 659 O 

TAGCTCCAATGCAGATAAA 1248 1 

ATCAGTTGGAAGACTTAAA 15 62 2 

GACCTTCAAGCTCGAATTA 1876 3 

GAACATTTGACTGGAAATA 2266 4 

TAGCTCAGCTTACGAAACA 2474 5 

ACGAAACAGTATAGAGGAA 2485 6 

TTTGAATTGACGCAAGAAA 2740 7 

CACTGTTAGTCGGCTTGAA 28O8 8 

ACAGCATGCTAACCAAAGA 2834 9 

GTTAACAAATTGGCAGAAA 3O OF 2O 

ACCAGATGGTAGTGAAACA 31.46 21 

GTAGAAGAATGTGCACATA 31.99 22 

GCAAAGAGAGTGATATTGA 3245 23 

GTACCAAATAGAGGAAATA 3379 24 

GTTCTATAATGACGAACAA 3453 25 

GATAAACTGTTTCACGTTA 3511 26 

TAAACTGTTTCACGTTAGA 3513 27 

GTTTCACGTTAGACCTGTA 3519 28 

TGTCGAAGATGCCATGTTA 3781 29 

GTCGAAGATGCCATGTTAA 37.82 30 

AACGACATCTCTTCTTCAA 998 73 

GAAGAAACATTCCCTATTC 1132 74 
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TABLE 1-continued 

TAGCAATCGTAGATACTTA 1200 75 

GCCAATGACTTACTTAGGA 1648 76 

GGACACAGCTGTAAGATTG 1674 77 

GAGATGAGCAAGTCAATTA. 1708 78 

GTAACCAAAGCTCGTTTAA 207 7 79 

# of Starting 
Nucleotide with 
reference to SEQ 

ROCK2 Target Sequences ID NO2 SEQ ID NO : 

ACAACATGCTCTTGGATAA 1102 31 

TGTTAATACTCGCCTAGAA 1865 32 

GAAAGCTGATCATGAAGCA 2OOO 33 

CAGCTGGAATCTAACAATA 2229 34 

GATATGACATACCAACTAA 2514 35 

AGGCACGACTAGCAGATAA 2584 36 

ATTAGACTGTGACCTCAAA 2738 37 

GATGATGGCTAGACACAAA. 3305 38 

CTAAAGAAATTCCAAGGAT 4111 39 

TCGTATTCTTCCAGTGAAA 4652 40 

TTGCAACTATGCACTTGTA 51.84 41 

CAACTATGCACTTGTATAA 51.87 42 

GTTGCATGTTCATGTTTAA 5.255 43 

TTCCTAATGCTTCATGATA 5315 44 

CTAGCTTTGTGGAAGATAA 5439 45 

GAAGATAAATCGTGCACTA. 545 O 46 

CCTTGATGTCTGTCTATTA 5578 47 

CTTGATGTCTGTCTATTAT 5579 48 

TTTACAGACCTCAGTATTA 5 611 49 

TATTAGTCTGTGACTACAA 5 625 50 

TAAATATGATCCTCAGACA 5795 51 

CAGCAATGGTAAGCGTAAA 6 OOO 52 

CTCCGTCCTACCAAATA 6228 53 

TGATGGTGGTGGCCTGTAA 6264 54 

CTTGCTGGATGGCTTAAAT 584 55 

GGATTCACTTGTAGGAACA 1337 56 

TCATCGGATTTACCTACTA 1678 57 

TAAATGAGCTCCTTAAACA 2773 58 

GTTAGAAACCTGACATTAA 2814 59 

ATAACCATCTCATGGAAAT 2941 60 
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TABLE 1-continued 

TCTCTTGAGGAAACTAATA 3357 61 

CAATCTTGCAAATGAGAAA 3398 62 

TAAGCGCAGCAGCTATTAA 3481 63 

GAGAATAGAAAGCTACATA 36.33 64 

GCTACATATGGAGCTTAAA 3644 65 

CTACATATGGAGCTTAAAT 3645 66 

GATGACATTGGACAGTAAA 3767 67 

TCTGGATAGTTCCAGTATA 3836 68 

GAACAATCCAATCCTTACA 4023 69 

GTATAGAGCAGATGCTAAA 4O97 70 

ATAAAGCCATAATGTTGGA 52O2 71. 

TAGCTTTGTGGAAGATAAA 5440 72 

As cited in the examples above, one of skill in the art is able 
to use the target sequence information provided in Table 1 to 
design interfering RNAS having a length shorter or longer 
than the sequences provided in the table and by referring to 
the sequence position in SEQID NO:1 or SEQID NO:2 and 
adding or deleting nucleotides complementary or near 
complementary to SEQ ID NO:1 or SEQ ID NO:2 respec 
tively. 

0062) The target RNA cleavage reaction guided by siR 
NAs and other forms of interfering RNA is highly sequence 
specific. In general, siRNA containing a sense nucleotide 
Strand identical in sequence to a portion of the target mRNA 
and an antisense nucleotide Strand exactly complementary to 
a portion of the target mRNA are siRNA embodiments for 
inhibition of mRNAs cited herein. However, 100% sequence 
complementarity between the antisense siRNA strand and 
the target mRNA, or between the antisense siRNA strand 
and the sense siRNA strand, is not required to practice the 
present invention. Thus, for example, the invention allows 
for sequence variations that might be expected due to 
genetic mutation, strain polymorphism, or evolutionary 
divergence. 

0063. In one embodiment of the invention, the antisense 
strand of the siRNA has at least near-perfect contiguous 
complementarity of at least 19 nucleotides with the target 
mRNA. “Near-perfect,” as used herein, means the antisense 
strand of the siRNA is “substantially complementary to.” 
and the sense strand of the siRNA is “substantially identical 
to” at least a portion of the target mRNA. “Identity, as 
known by one of ordinary skill in the art, is the degree of 
sequence relatedness between nucleotide sequences as deter 
mined by matching the order and identity of nucleotides 
between the sequences. In one embodiment, the antisense 
strand of an siRNA having 80% and between 80% up to 
100% complementarity, for example, 85%, 90% or 95% 
complementarity, to the target mRNA sequence are consid 
ered near-perfect complementarity and may be used in the 
present invention. "Perfect contiguous complementarity is 
standard Watson-Crick base pairing of adjacent base pairs. 
“At least near-perfect contiguous complementarity 
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includes “perfect” complementarity as used herein. Com 
puter methods for determining identity or complementarity 
are designed to identify the greatest degree of matching of 
nucleotide sequences, for example, BLASTN (Altschul, S. 
F., et al. (1990).J. Mol. Biol. 215:403-410). 
0064. The term “percent identity” describes the percent 
age of contiguous nucleotides in a first nucleic acid molecule 
that is the same as in a set of contiguous nucleotides of the 
same length in a second nucleic acid molecule. The term 
"percent complementarity” describes the percentage of con 
tiguous nucleotides in a first nucleic acid molecule that can 
base pair in the Watson-Crick sense with a set of contiguous 
nucleotides in a second nucleic acid molecule. 

0065. The relationship between a target mRNA (sense 
strand) and one strand of an siRNA (the sense strand) is that 
of identity. The sense strand of an siRNA is also called a 
passenger Strand, if present. The relationship between a 
target mRNA (sense strand) and the other strand of an 
siRNA (the antisense strand) is that of complementarity. The 
antisense Strand of an siRNA is also called a guide strand. 
0.066 The penultimate base in a nucleic acid sequence 
that is written in a 5' to 3' direction is the next to the last base, 
i.e., the base next to the 3' base. The penultimate 13 bases of 
a nucleic acid sequence written in a 5' to 3" direction are the 
last 13 bases of a sequence next to the 3' base and not 
including the 3' base. Similarly, the penultimate 14, 15, 16, 
17, or 18 bases of a nucleic acid sequence written in a 5' to 
3' direction are the last 14, 15, 16, 17, or 18 bases of a 
sequence, respectively, next to the 3' base and not including 
the 3' base. 

0067. The phrase “a region of at least 13 contiguous 
nucleotides having at least 90% sequence complementarity 
to, or at least 90% sequence identity with, the penultimate 13 
nucleotides of the 3' end of an mRNA corresponding to any 
one of (a sequence identifier) allows a one nucleotide 
substitution. Two nucleotide substitutions (i.e., 11/13=85% 
identity/complementarity) are not included in Such a phrase. 

0068. In one embodiment of the invention, the region of 
contiguous nucleotides is a region of at least 14 contiguous 
nucleotides having at least 85% sequence complementarity 
to, or at least 85% sequence identity with, the penultimate 14 
nucleotides of the 3' end of an mRNA corresponding to the 
sequence identified by each sequence identifier. Two nucle 
otide substitutions (i.e., 12/14=86% identity/complementa 
rity) are included in Such a phrase. 

0069. In a further embodiment of the invention, the 
region of contiguous nucleotides is a region of at least 15, 
16, 17, or 18 contiguous nucleotides having at least 80% 
sequence complementarity to, or at least 80% sequence 
identity with, the penultimate 14 nucleotides of the 3' end of 
an mRNA corresponding to the sequence of the sequence 
identifier. Three nucleotide substitutions are included in 
Such a phrase. 
0070 The target sequence in the mRNAs corresponding 
to SEQ ID NO:1 or SEQ ID NO:2 may be in the 5' or 3' 
untranslated regions of the mRNA as well as in the coding 
region of the mRNA. 

0071. One or both of the strands of double-stranded 
interfering RNA may have a 3' overhang of from 1 to 6 
nucleotides, which may be ribonucleotides or deoxyribo 
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nucleotides or a mixture thereof. The nucleotides of the 
overhang are not base-paired. In one embodiment of the 
invention, the interfering RNA comprises a 3' overhang of 
TT or UU. In another embodiment of the invention, the 
interfering RNA comprises at least one blunt end. The 
termini usually have a 5" phosphate group or a 3' hydroxyl 
group. In other embodiments, the antisense strand has a 5' 
phosphate group, and the sense strand has a 5’ hydroxyl 
group. In still other embodiments, the termini are further 
modified by covalent addition of other molecules or func 
tional groups. 
0072 The sense and antisense strands of the double 
stranded siRNA may be in a duplex formation of two single 
Strands as described above or may be a single molecule 
where the regions of complementarity are base-paired and 
are covalently linked by a hairpin loop so as to form a single 
strand. It is believed that the hairpin is cleaved intracellu 
larly by a protein termed dicer to form an interfering RNA 
of two individual base-paired RNA molecules. 
0073 Interfering RNAs may differ from naturally-occur 
ring RNA by the addition, deletion, substitution or modifi 
cation of one or more nucleotides. Non-nucleotide material 
may be bound to the interfering RNA, either at the 5' end, the 
3' end, or internally. Such modifications are commonly 
designed to increase the nuclease resistance of the interfer 
ing RNAS, to improve cellular uptake, to enhance cellular 
targeting, to assist in tracing the interfering RNA, to further 
improve stability, or to reduce the potential for activation of 
the interferon pathway. For example, interfering RNAs may 
comprise a purine nucleotide at the ends of overhangs. 
Conjugation of cholesterol to the 3' end of the sense strand 
of an siRNA molecule by means of a pyrrolidine linker, for 
example, also provides stability to an siRNA. 
0074 Further modifications include a 3' terminal biotin 
molecule, a peptide known to have cell-penetrating proper 
ties, a nanoparticle, a peptidomimetic, a fluorescent dye, or 
a dendrimer, for example. 
0075 Nucleotides may be modified on their base portion, 
on their Sugar portion, or on the phosphate portion of the 
molecule and function in embodiments of the present inven 
tion. Modifications include substitutions with alkyl, alkoxy, 
amino, deaza, halo, hydroxyl, thiol groups, or a combination 
thereof, for example. Nucleotides may be substituted with 
analogs with greater stability Such as replacing a ribonucle 
otide with a deoxyribonucleotide, or having Sugar modifi 
cations such as 2 OH groups replaced by 2 amino groups, 
2 O-methyl groups, 2 methoxyethyl groups, or a 2'-O, 4'-C 
methylene bridge, for example. Examples of a purine or 
pyrimidine analog of nucleotides include a Xanthine, a 
hypoxanthine, an azapurine, a methylthioadenine, 7-deaza 
adenosine and O- and N-modified nucleotides. The phos 
phate group of the nucleotide may be modified by substi 
tuting one or more of the oxygens of the phosphate group 
with nitrogen or with sulfur (phosphorothioates). Modifica 
tions are useful, for example, to enhance function, to 
improve stability or permeability, or to direct localization or 
targeting. 
0076. There may be a region or regions of the antisense 
interfering RNA strand that is (are) not complementary to a 
portion of SEQ ID NO:1 or SEQ ID NO:2. Non-comple 
mentary regions may be at the 3',5' or both ends of a 
complementary region or between two complementary 
regions. 
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0.077 Interfering RNAs may be generated exogenously 
by chemical synthesis, by in vitro transcription, or by 
cleavage of longer double-stranded RNA with dicer or 
another appropriate nuclease with similar activity. Chemi 
cally synthesized interfering RNAs, produced from pro 
tected ribonucleoside phosphoramidites using a conven 
tional DNA/RNA synthesizer, may be obtained from 
commercial Suppliers such as Ambion Inc. (Austin, Tex.), 
Invitrogen (Carlsbad, Calif.), or Dharmacon (Lafayette, 
Colo.). Interfering RNAs are purified by extraction with a 
Solvent or resin, precipitation, electrophoresis, chromatog 
raphy, or a combination thereof, for example. Alternatively, 
interfering RNA may be used with little if any purification 
to avoid losses due to sample processing. 

0078 Interfering RNAs can also be expressed endog 
enously from plasmid or viral expression vectors or from 
minimal expression cassettes, for example, PCR generated 
fragments comprising one or more promoters and an appro 
priate template or templates for the interfering RNA. 
Examples of commercially available plasmid-based expres 
sion vectors for shRNA include members of the pSilencer 
series (Ambion, Austin,Tex.) and pCpG-siRNA (InvivoGen, 
San Diego, Calif.). Viral vectors for expression of interfering 
RNA may be derived from a variety of viruses including 
adenovirus, adeno-associated virus, lentivirus (e.g., HIV, 
FIV, and EIAV), and herpes virus. Examples of commer 
cially available viral vectors for shRNA expression include 
pSilencer adeno (Ambion, Austin, Tex.) and pLentiG/ 
BLOCK-iTTM-DEST (Invitrogen, Carlsbad, Calif.). Selec 
tion of viral vectors, methods for expressing the interfering 
RNA from the vector and methods of delivering the viral 
vector are within the ordinary skill of one in the art. 
Examples of kits for production of PCR-generated shRNA 
expression cassettes include Silencer Express (Ambion, 
Austin, Tex.) and sixpress (Mirus, Madison, Wis.). A first 
interfering RNA may be administered via in vivo expression 
from a first expression vector capable of expressing the first 
interfering RNA and a second interfering RNA may be 
administered via in vivo expression from a second expres 
sion vector capable of expressing the second interfering 
RNA, or both interfering RNAs may be administered via in 
Vivo expression from a single expression vector capable of 
expressing both interfering RNAs. 

0079 Interfering RNAs may be expressed from a variety 
of eukaryotic promoters known to those of ordinary skill in 
the art, including pol III promoters, such as the U6 or H1 
promoters, or pol II promoters, such as the cytomegalovirus 
promoter. Those of skill in the art will recognize that these 
promoters can also be adapted to allow inducible expression 
of the interfering RNA. 
0080 Hybridization under Physiological Conditions: In 
certain embodiments of the present invention, an antisense 
strand of an interfering RNA hybridizes with an mRNA in 
vivo as part of the RISC complex. 
0081) “Hybridization” refers to a process in which single 
Stranded nucleic acids with complementary or near-comple 
mentary base sequences interact to form hydrogen-bonded 
complexes called hybrids. Hybridization reactions are sen 
sitive and selective. In vitro, the specificity of hybridization 
(i.e., Stringency) is controlled by the concentrations of salt or 
formamide in prehybridization and hybridization solutions, 
for example, and by the hybridization temperature; such 
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procedures are well known in the art. In particular, strin 
gency is increased by reducing the concentration of salt, 
increasing the concentration of formamide, or raising the 
hybridization temperature. 
0082 For example, high stringency conditions could 
occur at about 50% formamide at 37° C. to 42° C. Reduced 
stringency conditions could occur at about 35% to 25% 
formamide at 30° C. to 35° C. Examples of stringency 
conditions for hybridization are provided in Sambrook, J., 
1989, Molecular Cloning: A Laboratory Manual, Cold 
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. 
Further examples of stringent hybridization conditions 
include 400 mM NaCl, 40 mM PIPES pH 6.4, 1 mM EDTA, 
50° C. or 70° C. for 12-16 hours followed by washing, or 
hybridization at 70° C. in 1xSSC or 50° C. in 1xSSC, 50% 
formamide followed by washing at 70° C. in 0.3xSSC, or 
hybridization at 70° C. in 4xSSC or 50° C. in 4xSSC, 50% 
formamide followed by washing at 67° C. in 1xSSC. The 
temperature for hybridization is about 5-10° C. less than the 
melting temperature (T) of the hybrid where T is deter 
mined for hybrids between 19 and 49 base pairs in length 
using the following calculation: T C.=81.5+16.6(logo 
Na+I)+0.41 (% G+C)–(600/N) where N is the number of 
bases in the hybrid, and Na+ is the concentration of sodium 
ions in the hybridization buffer. 
0083. The above-described in vitro hybridization assay 
provides a method of predicting whether binding between a 
candidate siRNA and a target will have specificity. However, 
in the context of the RISC complex, specific cleavage of a 
target can also occur with an antisense Strand that does not 
demonstrate high Stringency for hybridization in vitro. 
0084. Single-stranded interfering RNA. As cited above, 
interfering RNAS ultimately function as single strands. 
Single-stranded (ss) interfering RNA has been found to 
effect mRNA silencing, albeit less efficiently than double 
stranded siRNA. Therefore, embodiments of the present 
invention also provide for administration of a SS interfering 
RNA that hybridizes under physiological conditions to a 
portion of SEQID NO:1 or SEQID NO:2 and has a region 
of at least near-perfect contiguous complementarity of at 
least 19 nucleotides with the hybridizing portion of SEQID 
NO:1 or SEQID NO:2, respectively. Thess interfering RNA 
has a length of 19 to 49 nucleotides as for the ds siRNA cited 
above. The ss interfering RNA has a 5" phosphate or is 
phosphorylated in situ or in vivo at the 5' position. The term 
“5” phosphorylated' is used to describe, for example, poly 
nucleotides or oligonucleotides having a phosphate group 
attached via ester linkage to the C5 hydroxyl of the sugar 
(e.g., ribose, deoxyribose, or an analog of same) at the 5' end 
of the polynucleotide or oligonucleotide. 
0085 SS interfering RNAs are synthesized chemically or 
by in vitro transcription or expressed endogenously from 
vectors or expression cassettes as for ds interfering RNAS. 
5' Phosphate groups may be added via a kinase, or a 5' 
phosphate may be the result of nuclease cleavage of an 
RNA. Delivery is as for ds interfering RNAs. In one 
embodiment, SS interfering RNAS having protected ends and 
nuclease resistant modifications are administered for silenc 
ing. SS interfering RNAs may be dried for storage or 
dissolved in an aqueous solution. The solution may contain 
buffers or salts to inhibit annealing or for stabilization. 
0086 Hairpin interfering RNA: A hairpin interfering 
RNA is a single molecule (e.g., a single oligonucleotide 
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chain) that comprises both the sense and antisense Strands of 
an interfering RNA in a stem-loop or hairpin structure (e.g., 
a shRNA). For example, shRNAs can be expressed from 
DNA vectors in which the DNA oligonucleotides encoding 
a sense interfering RNA strand are linked to the DNA 
oligonucleotides encoding the reverse complementary anti 
sense interfering RNA strand by a short spacer. If needed for 
the chosen expression vector, 3' terminal Ts and nucleotides 
forming restriction sites may be added. The resulting RNA 
transcript folds back onto itself to form a stem-loop struc 
ture. 

0087 Mode of administration: Interfering RNA may be 
delivered via aerosol, buccal, dermal, intradermal, inhaling, 
intramuscular, intranasal, intraocular, intrapulmonary, intra 
venous, intraperitoneal, nasal, ocular, oral, otic, parenteral, 
patch, Subcutaneous, Sublingual, topical, or transdermal 
administration, for example. 
0088 Interfering RNA may be delivered directly to the 
eye by ocular tissue injection Such as periocular, conjunc 
tival, Subtenon, intracameral, intravitreal, intraocular, Sub 
retinal. Subconjunctival, retrobulbar, or intracanalicular 
injections; by direct application to the eye using a catheter 
or other placement device Such as a retinal pellet, intraocular 
insert, Suppository or an implant comprising a porous, 
non-porous, or gelatinous material; by topical ocular drops 
or ointments; or by a slow release device in the cul-de-sac 
or implanted adjacent to the Sclera (transscleral) or within 
the eye. Intracameral injection may be through the cornea 
into the anterior chamber to allow the agent to reach the 
trabecular meshwork. Intracanalicular injection may be into 
the venous collector channels draining Schlemm's canal or 
into Schlemm's canal. 

0089 Subject: A subject in need of treatment for ocular 
hypertension or at risk for developing ocular hypertension is 
a human or other mammal having ocular hypertension or at 
risk of having ocular hypertension associated with undesired 
or inappropriate expression or activity of targets as cited 
herein, i.e., ROCK1 or ROCK2. Ocular structures associated 
with Such disorders may include the eye, retina, choroid, 
lens, cornea, trabecular meshwork, iris, optic nerve, optic 
nerve head, Sclera, anterior or posterior segments, or ciliary 
body, for example. A subject may also be an ocular cell, cell 
culture, organ or an ex vivo organ or tissue. 

0090 Formulations and Dosage: Pharmaceutical formu 
lations comprise interfering RNAs, or salts thereof, of the 
invention up to 99% by weight mixed with a physiologically 
acceptable carrier medium such as water, buffer, Saline, 
glycine, hyaluronic acid, mannitol, and the like. 

0.091 Interfering RNAs of the present invention are 
administered as solutions, Suspensions, or emulsions. The 
following are examples of possible formulations embodied 
by this invention. 

Amount in weight% 

Interfering RNA up to 99; 0.1-99; 
0.1–50; 0.5-10.0 

Hydroxypropylmethylcellulose O.S 
Sodium chloride O.8 
Benzalkonium Chloride O.O1 
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Amount in weight% 

EDTA O.O1 
NaOHAHCI qs pH 7.4 
Purified water (RNase-free) qs 100 mL. 

0092) 

Amount in weight% 

Interfering RNA up to 99; 0.1-99; 0.1–50; 0.5–10.0 
Phosphate Buffered Saline 1.O 
Benzalkonium Chloride O.O1 
Polysorbate 80 O.S 
Purified water (RNase-free) q.S. to 100% 

0093) 

Amount in weight% 

Interfering RNA up to 99; 0.1-99; 
0.1–50; 0.5-10.0 

Monobasic sodium phosphate O.OS 
Dibasic sodium phosphate O.15 
(anhydrous) 
Sodium chloride 0.75 
Disodium EDTA O.OS 
Cremophor EL O.1 
Benzalkonium chloride O.O1 
HC and for NaOH pH 7.3–7.4 
Purified water (RNase-free) q.S. to 100% 

0094) 

Amount in weight% 

Interfering RNA up to 99; 0.1-99; 
0.1–50; 0.5-10.0 

Phosphate Buffered Saline 1.O 
Hydroxypropyl-B-cyclodextrin 4.0 
Purified water (RNase-free) q.S. to 100% 

0095 Generally, an effective amount of the interfering 
RNAs of embodiments of the invention results in an extra 
cellular concentration at the surface of the target cell of from 
100 pM to 182 M, or from 1 nM to 100 nM, or from 5 nM 
to about 50 nM, or to about 25 nM. The dose required to 
achieve this local concentration will vary depending on a 
number of factors including the delivery method, the site of 
delivery, the number of cell layers between the delivery site 
and the target cell or tissue, whether delivery is local or 
systemic, etc. The concentration at the delivery site may be 
considerably higher than it is at the surface of the target cell 
or tissue. Topical compositions are delivered to the Surface 
of the target organ one to four times per day, or on an 
extended delivery schedule such as daily, weekly, bi-weekly, 
monthly, or longer, according to the routine discretion of a 
skilled clinician. The pH of the formulation is about pH 4-9. 
or pH 4.5 to pH 7.4. 
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0096. Therapeutic treatment of patients with interfering 
RNAs directed against ROCK1 or ROCK2 mRNA is 
expected to be beneficial over small molecule treatments by 
increasing the duration of action, thereby allowing less 
frequent dosing and greater patient compliance. 
0097. An effective amount of a formulation may depend 
on factors such as the age, race, and sex of the Subject, the 
severity of the ocular hypertension, the rate of target gene 
transcript/protein turnover, the interfering RNA potency, and 
the interfering RNA stability, for example. In one embodi 
ment, the interfering RNA is delivered topically to a target 
organ and reaches the ROCK1 or ROCK2 mRNA-contain 
ing tissue such as the trabecular meshwork, retina or optic 
nerve head at a therapeutic dose thereby ameliorating an 
ocular hypertension-associated disease process. 
0098. Acceptable carriers: An acceptable carrier refers to 
those carriers that cause at most, little to no ocular irritation, 
provide suitable preservation if needed, and deliver one or 
more interfering RNAS of the present invention in a homog 
enous dosage. An acceptable carrier for administration of 
interfering RNA of embodiments of the present invention 
include the cationic lipid-based transfection reagents Tran 
sITR-TKO (Mirus Corporation, Madison, Wis.), LIPOFEC 
TINR), Lipofectamine, OLIGOFECTAMINETM (Invitrogen, 
Carlsbad, Calif.), or DHARMAFECTTM (Dharmacon, 
Lafayette, Colo.); polycations such as polyethyleneimine; 
cationic peptides such as Tat, polyarginine, or Penetratin 
(Antp peptide); or liposomes. Liposomes are formed from 
standard vesicle-forming lipids and a sterol. Such as choles 
terol, and may include a targeting molecule Such as a 
monoclonal antibody having binding affinity for endothelial 
cell Surface antigens, for example. Further, the liposomes 
may be PEGylated liposomes. 
0099] The interfering RNAs may be delivered in solution, 
in suspension, or in bioerodible or non-bioerodible delivery 
devices. The interfering RNAs can be delivered alone or as 
components of defined, covalent conjugates. The interfering 
RNAs can also be complexed with cationic lipids, cationic 
peptides, or cationic polymers; complexed with proteins, 
fusion proteins, or protein domains with nucleic acid bind 
ing properties (e.g., protamine); or encapsulated in nanopar 
ticles or liposomes. Tissue- or cell-specific delivery can be 
accomplished by the inclusion of an appropriate targeting 
moiety such as an antibody or antibody fragment. 
0100 For ophthalmic delivery, an interfering RNA may 
be combined with ophthalmologically acceptable preserva 
tives, co-solvents, Surfactants, viscosity enhancers, penetra 
tion enhancers, buffers, sodium chloride, or water to forman 
aqueous, Sterile ophthalmic suspension or solution. Solution 
formulations may be prepared by dissolving the interfering 
RNA in a physiologically acceptable isotonic aqueous 
buffer. Further, the solution may include an acceptable 
Surfactant to assist in dissolving the inhibitor. Viscosity 
building agents, such as hydroxymethyl cellulose, hydroxy 
ethyl cellulose, methylcellulose, polyvinylpyrrolidone, or 
the like may be added to the compositions of the present 
invention to improve the retention of the compound. 
0101. In order to prepare a sterile ophthalmic ointment 
formulation, the interfering RNA is combined with a pre 
servative in an appropriate vehicle. Such as mineral oil, 
liquid lanolin, or white petrolatum. Sterile ophthalmic gel 
formulations may be prepared by Suspending the interfering 

Jun. 28, 2007 

RNA in a hydrophilic base prepared from the combination 
of, for example, CARBOPOL(R)-940 (BF Goodrich, Char 
lotte, N.C.), or the like, according to methods known in the 
art. VISCOATR (Alcon Laboratories, Inc., Fort Worth, Tex.) 
may be used for intraocular injection, for example. Other 
compositions of the present invention may contain penetra 
tion enhancing agents such as cremephor and TWEENR 80 
(polyoxyethylene Sorbitan monolaureate, Sigma Aldrich, St. 
Louis, Mo.), in the event the interfering RNA is less pen 
etrating in the eye. 
0102 Kits: Embodiments of the present invention pro 
vide a kit that includes reagents for attenuating the expres 
sion of an mRNA as cited herein in a cell. The kit contains 
an siRNA or an shRNA expression vector. For siRNAs and 
non-viral shRNA expression vectors the kit also contains a 
transfection reagent or other suitable delivery vehicle. For 
viral shRNA expression vectors, the kit may contain the viral 
vector and/or the necessary components for viral vector 
production (e.g., a packaging cell line as well as a vector 
comprising the viral vector template and additional helper 
vectors for packaging). The kit may also contain positive 
and negative control siRNAs or shRNA expression vectors 
(e.g., a non-targeting control siRNA oran siRNA that targets 
an unrelated mRNA). The kit also may contain reagents for 
assessing knockdown of the intended target gene (e.g., 
primers and probes for quantitative PCR to detect the target 
mRNA and/or antibodies against the corresponding protein 
for western blots). Alternatively, the kit may comprise an 
siRNA sequence oran shRNA sequence and the instructions 
and materials necessary to generate the siRNA by in vitro 
transcription or to construct an shRNA expression vector. 
0103) A pharmaceutical combination in kit form is further 
provided that includes, in packaged combination, a carrier 
means adapted to receive a container means in close con 
finement therewith and a first container means including an 
interfering RNA composition and an acceptable carrier. 
Such kits can further include, if desired, one or more of 
various conventional pharmaceutical kit components, such 
as, for example, containers with one or more pharmaceuti 
cally acceptable carriers, additional containers, etc., as will 
be readily apparent to those skilled in the art. Printed 
instructions, either as inserts or as labels, indicating quan 
tities of the components to be administered, guidelines for 
administration, and/or guidelines for mixing the compo 
nents, can also be included in the kit. 
0.104) The ability of interfering RNA to knock-down the 
levels of endogenous target gene expression in, for example, 
human trabecular meshwork (TM) cells is evaluated in vitro 
as follows. Transformed human TM cells, for example, cell 
lines designated GTM-3 or HTM-3 (see Pang, I. H. et al., 
1994. Curr: Eye Res. 13:51-63), are plated 24 h prior to 
transfection in standard growth medium (e.g., DMEM 
supplemented with 10% fetal bovine serum). Transfection is 
performed using Dharmafect 1 (Dharmacon, Lafayette, 
Colo.) according to the manufacturers instructions at inter 
fering RNA concentrations ranging from 0.1 nM-100 nM. 
SiCONTROLTM Non-Targeting siRNA #1 and siCON 
TROLTM Cyclophilin B siRNA (Dharmacon) are used as 
negative and positive controls, respectively. Target mRNA 
levels and cyclophilin B mRNA (PPIB, NM 000942) levels 
are assessed by qPCR 24 h post-transfection using, for 
example, TAQMANR) forward and reverse primers and a 
probe set that preferably encompasses the target site 
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(Applied Biosystems, Foster City, Calif.). The positive con 
trol siRNA gives essentially complete knockdown of cyclo 
philin B mRNA when transfection efficiency is 100%. 
Therefore, target mRNA knockdown is corrected for trans 
fection efficiency by reference to the cyclophilin B mRNA 
level in TM cells transfected with the cyclophilin B siRNA. 
Target protein levels may be assessed approximately 72 h 
post-transfection (actual time dependent on protein turnover 
rate) by western blot, for example. Standard techniques for 
RNA and/or protein isolation from cultured cells are well 
known to those skilled in the art. To reduce the chance of 
non-specific, off-target effects, the lowest possible concen 
tration of interfering RNA is used that produces the desired 
level of knock-down in target gene expression. 

0105. The ability of interfering RNAs of the present 
invention to knock-down levels of Rho kinase protein 
expression is further exemplified in Examples 1 and 2 as 
follows. 

EXAMPLE 1. 

Interfering RNA for Specifically Silencing ROCK1 
in Trabecular Meshwork Cells 

0106 The present study examines the ability of ROCK1 
interfering RNA to knock down the levels of endogenous 
ROCK1 expression in cultured human glaucomatous trabe 
cular meshwork (TM) cells. 

0107 Transfection of GTM-3 cells (Pang, I. H., et al., 
1994 Curr Eye Res. 13:51-63) was accomplished using 
standard in vitro concentrations (100 nM) of ROCK1 or 
ROCK2 siRNAs, or a non-targeting control siRNA and 
DHARMAFECT(Ril 1 transfection reagent (Dharmacon, 
Chicago, Ill.). All siRNAs were dissolved in 1x siRNA 
buffer, an aqueous solution of 20 mM KC1, 6 mM HEPES 
(pH 7.5), 0.2 mM MgCl2. ROCK1 protein expression was 
evaluated by western blot analysis 72 hours post-transfec 
tion. The ROCK1 siRNAs are double-stranded interfering 
RNAs having specificity for the following targets: 
siROCK1#1 targets SEQ ID NO:23; siROCK1#2 targets 
SEQ ID NO:29; siROCK1#3 targets SEQ ID NO:10; 
siROCK1#4 targets SEQID NO:9. The siROCK2 sequences 
are set forth in Example 2, infra. At 100 nM, each of the four 
ROCK1 siRNAs decreased ROCK1 expression relative to a 
non-targeting control siRNA as shown by the western blot 
data of FIG. 1. SiROCK1#2 targeting SEQ ID NO:29 and 
siROCK1 #3 targeting SEQ ID NO:10 appeared to be par 
ticularly effective. The ROCK2 siRNAs had little, if any, 
effect on ROCK1 expression, confirming the specificity of 
ROCK2 siRNAs for the ROCK2 target. 

0108) A further study was carried out using the siRNAs 
at lower concentrations. GTM-3 cells were transfected with 
the ROCK1 or non-targeting control siRNAs at 10 nM, 1 
nM, and 0.1 nM, and target gene expression was evaluated 
by western blot analysis 72 hours post-transfection. Control 
samples included a buffer control in which the volume of 
siRNA was replaced with an equal volume of 1x siRNA 
buffer (-siRNA). As shown by the data of FIG. 2, each of the 
four ROCK1 siRNAs reduced ROCK1 protein expression 
significantly at 10 nM and 1 nM, however, siROCK1 #2 also 
silenced ROCK1 protein expression relatively effectively at 
0.1 nM. 
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EXAMPLE 2 

Interfering RNA for Specifically Silencing ROCK2 
in Trabecular Meshwork Cells 

0109) The present study examines the ability of ROCK2 
interfering RNA to knock down the levels of endogenous 
ROCK2 expression in cultured human glaucomatous trabe 
cular meshwork (TM) cells. 

0110 Transfection of GTM-3 cells (Pang, I. H., et al., 
1994 Curr Eye Res. 13:51-63) was accomplished using 
standard in vitro concentrations (100 nM) of ROCK1 or 
ROCK2 siRNA, or a non-targeting control siRNA and 
DHARMAFECT(Ril 1 transfection reagent (Dharnacon, Chi 
cago, Ill.). ROCK2 protein expression was evaluated by 
western blot analysis 72 hours post-transfection. The 
ROCK2 siRNAs are double-stranded interfering RNAs hav 
ing specificity for the following targets: siROCK2H1 targets 
SEQ ID NO:33; siROCK2H2 targets SEQ ID NO:38: 
siROCK2#3 targets SEQ ID NO:34; siROCK2H4 targets 
SEQ ID NO:39. At 100 nM, each of the four ROCK2 
siRNAs decreased ROCK2 expression relative to a non 
targeting control siRNA and relative to a pool of ROCK1 
specific siRNAs as shown by the western blot data of FIG. 
3. The ROCK1 siRNA pool had little, if any, effect on 
ROCK2 expression, confirming the specificity of ROCK1 
siRNAs for the ROCK1 target. 

0.111) A further study was carried out using the siRNAs at 
lower concentrations. GTM-3 cells were transfected with the 

ROCK2 or non-targeting control siRNAs at 10 nM, 1 nM. 
and 0.1 nM, and target gene expression was evaluated by 
western blot analysis 72 hours post-transfection. Control 
samples included a buffer control in which the volume of 
siRNA was replaced with an equal volume of 1x siRNA 
buffer (-siRNA). As shown by the data of FIG. 4, each of the 
four siRNAs reduced ROCK2 protein expression signifi 
cantly at 10 and 1 nM, with siROCK2#3 exhibiting slightly 
greater efficacy than the others. 

0.112. The references cited herein, to the extent that they 
provide exemplary procedural or other details Supplemen 
tary to those set forth herein, are specifically incorporated by 
reference. 

0113 Those of skill in the art, in light of the present 
disclosure, will appreciate that obvious modifications of the 
embodiments disclosed herein can be made without depart 
ing from the spirit and scope of the invention. All of the 
embodiments disclosed herein can be made and executed 
without undue experimentation in light of the present dis 
closure. The full scope of the invention is set out in the 
disclosure and equivalent embodiments thereof. The speci 
fication should not be construed to unduly narrow the full 
scope of protection to which the present invention is entitled. 

0114. As used herein and unless otherwise indicated, the 
terms 'a' and “an are taken to mean “one”, “at least one' 
or 'one or more'. 
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SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS: 84 

<210> SEQ ID NO 1 
&2 11s LENGTH 4O65 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 1 

atgtcg acto 

cc caaatcgg 

ttggattittc 

gacacaataa 

gtgattggta 

gtatatgcta 

ttctgggaag 

tatgcattcc 

cittgtaaact 

gaagtagttc 

Cctgataa.ca 

atgaagatga 

attitcc ccto 

tggtggtogg 

gattctittgg 

gatgataatg 

galagtgaggt 

gacCagtggg 

agtgacattg 

titcc citatto 

agcaatcgta 

gataaaagct 

aatgaaatgc 

gacaagataa 

gtgtc.tcaga 

aaagctgaac 

gatcagttgg 

toccagttac 

gctgtaagat 

citgaacagag 

aaagattatt 

totgagatga 

gggacagttt 

aagtgaattic 

citgccittaag 

ataaaatcag 

gaggtgcatt 

tgaagcttct 

aaagggacat 

aagatgatcg 

taatgagcaa 

ttgcattgga 

tgctgctogga 

atalaggaagg 

aagtattaaa 

ttgggg tatt 

ttggaactta 

acatatoaaa. 

taggg.cgaaa 

cittgggaaac 

atactagtaa 

ctaaagctitt 

gatacttatc 

tgcaggaaag 

agittaaaaga 

tgaaagaatt 

ttgaga agga 

aggaaaatga 

aagacittaaa 

aaaag.cagot 

tgaggaagag 

agttgcaaga 

accagotgca 

ttggag acct 

tgagacitcga 

ggattgtttg 

aaaaaaaaa. 

agatttacga 

tggagaagtt 

cagoaaattit 

catggcttitt 

titatic totac 

citatgatgtg 

tgcaatccat 

taaatctgga 

catggtacga 

atc.ccaaggit 

tittatacgaa 

cagtaaaatt 

agaa.gcaaaa 

tggtgtagaa 

gcticc gagac 

ttittgatgac 

cgttggcaat 

ttcagoaaat 

tittgcaaaaa 

tgaaatggag 

ggatgaagag 

gaaaatgttg 

galaga galaga 

gaaagtcagt 

agaagaag CC 

to acacagag 

gagaaatcga 

agctatatta 

toaa.gctoga 

tittgaaaaaa 

citggatggat 

aatattgaca 

atgaaagctg 

caattggtaa 

gaaatgataa 

gccaa.ca.gto 

atggtgatgg 

cctgaaaaat 

to catgg gtt 

catttgaagt 

tgtgatacag 

ggtgatggitt 

atgcttgtag 

atgalaccata 

aac cittattt 

gaaatcaaac 

act gtag cac 

ttggaagaag 

calactacctt 

cctaatgata 

acaatctata 

cagaagtgca 

ggaaatcaaa 

citacagdata 

aatgtagaaa 

cagaattcac 

aatgacittac 

atgagcaagt 

attittagaga 

gaagctgaac 

attacatctt 

tggacaacct 

tggatgctitt 

actittittaag 

aagattatoga 

ggcataaatc 

agagatctga 

cittgg gttgt 

aatacatgcc 

ggg cacgatt 

ttattoacag 

tag cagattt 

cggttggaac 

attatggaag 

gtgatacacc 

aaaattcact 

gtgcctitcct 

gacatctott 

cagttgtacc 

atalaaggaga 

ttgtaggatt 

acagaactag 

agctggalaga 

galaccitcaaa 

gaagaaatct 

gaattaatga 

atgaagtttc 

agcttgctaa 

ttaggacaga 

caattagtca 

attctaagttc 

galagaga Cag 

tacaa gagga 

gctg.cgggat 

ggtatatgat 

cagatataaa 

agtagtgaag 

CacCaggaag 

ttctgcttitt 

tdagctttitt 

tggtggagat 

citatactgca 

agatgtgaag 

tgg tacttgt 

acctgattat 

agaatgtgac 

tttittatgca 

tacctittoct 

tactgacagg 

cittcaaaaat 

cgatttalagt 

ggaagaaa.ca 

tacatatitat 

citccaatgca 

acagotgcat 

cataaaacta 

agaatctaca 

gtaccaaaga 

tacattaaag 

tgaga agctg 

atcggacaca 

gttagagtc.c 

acaaacagac 

agg to at gat 

ggtgaag Cat 

60 

120 

18O 

240 

360 

420 

480 

540 

600 

660 

720 

840 

9 OO 

96.O 

O20 

14 O 

200 

260 

320 

4 40 

5 OO 

560 

680 

740 

800 

860 

920 
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-continued 

citcaaacata atctogaaaa agtggaagga gaaagaaaag aggctcaaga catgcttaat 1980 

cacticagaaa aggaaaagaa taatttagag atagatttaa act acaaact taaatcatta 20 40 

caacaacggit tagaacaaga ggtaaatgaa cacaaagtaa ccaaagctog tittaactgac 2100 

aaac atcaat citattgaaga ggcaaagttct gtggcaatgt gtgagatgga aaaaaagctg 216 O 

aaagaagaaa gagaagctic g agaga aggct gaaaatcggg ttgttcagat tdagaaa.ca.g 2220 

tgttccatgc tagacgttga totgaagcaa totcagoaga alactagaac a tittgactgga 228O 

aataaagaaa goatggagga tigaagittaag aatctaacco togcaactgga gcaggaatca 234. O 

aataag.cggc tigttgttaca aaatgaattg aagacitcaag catttgaggc agacaattta 24 OO 

aaaggtttag aaaag.cagat gaaac aggaa ataaatactt tattggaagc aaagagatta 2460 

ttagaatttg agittagctica gcttacgaaa cagtatagag gaaatgaagg acagatgcgg 252O 

gagctacaag atcagottga agctgagcaa tatttct cqa cactittataa aacco aggta 258O 

aaggaactta aagaagaaat tdaagaaaaa alacagagaaa atttaaagaa aatacaggaa 264 O 

citacaaaatgaaaaagaaac tottgctact cagttggatc tag cagaaac aaaagct gag 27 OO 

totgag cagt td.gc.gc gagg cctitctggaa galacagtatt ttgaattgac goaagaaag.c 276 O. 

aagaaagctg. cittcaagaaa tag acaagag attacagata aagat cacac tottagt cqg 282O 

cittgaagaag caaacago at gctaaccalaa gatattgaaa tattaagaag agagaatgaa 2880 

gagcta acag agaaaatgaa galagg cagag gaagaatata aactggaga a ggaggaggag 2.940 

atcagtaatc ttaaggctgc ctittgaaaag aatat caa.ca citgaacgaac cottaaaa.ca 3OOO 

caggctgtta acaaattggc agaaataatgaatcgaaaag attittaaaat tdatagaaag 3060 

aaagctaata cacaagattt gagaaagaaa gaaaaggaaa atcgaaagct gcaactggaa 312 O 

citcaiaccalag aaa.gagagaa attcaaccag atggtag toga aac atcaga a gqaactgaat 318O 

gacatgcaag cqcaattggit agaagaatgt gcacatagga atgagct tca gatgcagttg 324 O 

gccago: aaag agagtgat at tdagcaattg cqtgctaaac ttittggacct citcggattot 33OO 

acaagtgttg citagttitt.co. tagtgctgat gaalacto atg gta acct coc agagt caaga 3360 

attgaaggitt gottt cagt accaaataga ggaaatatoa aac gatatgg citggaagaaa 342O 

cagtatgttg togtaag cag caaaaaaatt ttgttctata atgacgaaca agataaggag 3480 

caatccaatc catctatogt attggacata gataaactgt titcacgttag acctgta acc 354. O 

caaggagatg totatagagc tigaaactgaa gaaatticcita aaatattoca gatactatat 3600 

gcaaatgaag gtgaatgtag aaaagatgta gagatggaac cagtacaiaca agctgaaaaa 3660 

actaattitcc aaaatcacaa aggccatgag tittattocta cactctacca cittitcctg.cc 372 O 

aattgttgatg cct gtgccaa accitctotgg catgtttitta agccaccc.cc tocccitagag 378 O. 

tgtcgaagat gcc atgttaa gtgccacaga gat cacttag ataagaaaga ggacittaatt 384 O 

tgtc.catgta aagtaagtta togatgtaa.ca totagdaagag atatgctgct gttagcatgt 39 OO 

totcaggatgaacaaaaaaa atgggtaact catttagtaa agaaaatcc c taagaatcca 396 O 

ccatctggitt ttgttcgtgc titccc.ctoga acgctittcta caagatccac tdcaaatcag 4020 

totttc.cgga aagtggtoaa aaata catct ggaaaaacta gttaa 4O65 

<210> SEQ ID NO 2 
&2 11s LENGTH 64O1 
&212> TYPE DNA 
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-continued 

tgcgaacaga gtctgatact gcagoccggit taaggaaaac ccagg cagaa agttcaaaac 2220 

agatto agca gctggaatct aacaatagag atctacaaga taaaaactgc ctdct ggaga 228O 

citgccaagtt aaaacttgaa aagga attta totaatcttca gtcagotcta gaatctgaaa 234. O 

ggagggat.cg aaccoatgga totagagataa ttaatgattt acaaggtaga atatgtggcc 24 OO 

tagaagaaga tittaaagaac ggcaaaatct tactago gaa agtagaact g gagaagagac 2460 

aactitcagga gagatttact gatttggaaa aggaaaaaag caa.catggala atagatatga 252O 

cataccaact aaaagttata cagoagagcc tagaacaaga agaagctgaa cataaggcca 258O 

caaagg cacg actagoagat aaaaataaga totatgag to catcgaagaa gocaaatcag 264 O 

aagc catgaa agaaatggag aagaagctict to gaggaaag aactittaaaa cagaaagtgg 27 OO 

agaacctatt gctagaagct gagaaaagat gttct citatt agacitgttgac citcaaac agt 276 O. 

cacago agaa aataaatgag citccittaaac agaaagatgt gctaaatgag gatgttagaa 282O 

acct gacatt aaaaatagag caagaaactc agaag.cgctd cottacacaa aatgacct ga 2880 

agatgcaaac acaa.caggitt aac acactaa aaatgtcaga aaag.cagtta aag caagaaa 2.940 

atalaccatct catggaaatgaaaatgaact toggaaaaa.ca aaatgctgaa citt.cgaaaag 3OOO 

aacgtoagga tigcagatggg caaatgaaag agotccagga totagotc gaa goaga acagt 3060 

atttct caac cctittataaa acacaagtta gggagcttaa agaagaatgt gaagaaaaga 312 O 

Ccaaacttgg taaagaattg Cag cagaaga aac aggaatt acaggatgaa cqggacticitt 318O 

tggctogcc.ca actggagatc accittgacca aag cagattctgagcaact g g citcgttcaa 324 O 

ttgctdaaga acaatattot gatttggaaa aagagaagat catgaaagag citggagatca 33OO 

aagagatgat ggctag acac aaa.caggaac ttacggaaaa agatgctaca attgcttct c 3360 

ttgaggaaac taataggaca citaac tagtg atgttgccaa tottgcaaat gagaaagaag 342O 

aattaaataa caaattgaaa gatgttcaag agcaactgtc. aagattgaaa gatgaagaaa 3480 

taag.cgcago agctattaaa goacagtttg agaag cagot attalacagaa agaac acto a 354. O 

aaactcaa.gc tigtgaataag ttggctgaga toatgaatcg aaaagaacct gttcaag.cgtg 3600 

gtaatgacac agatgtgcgg agaaaagaga aggagaatag aaagctacat atggagctta 3660 

aatctgaacg tdagaaattg accolagoaga tigatcaagta totagaaagaa citgaatgaaa 372 O 

tgcagg caca aatagotgaa gaga.gc.caga titc gaattga actgcagatg acattggaca 378 O. 

gtaaag acag togacattgag cagotgcggit cacaacticca agc cittgcat attggtotgg 384 O 

atagttccag tatagg cagt ggaccagggg atgct gaggc agatgatggg titt.ccagaat 39 OO 

caagattaga aggatggctt to attgcc to tacgaaacaa cactaagaaa tittggatggg 396 O 

ttaaaaagta totgattgta agcagtaaga agattcttitt citatgacagt gaacaagata 4020 

aagaacaatc caatcc ttac atggttittag atatagacaa gttattt cat gttc.cgaccag 408 O 

ttacacagac agatgttgtat agagcagatg citaaagaaat to caaggata titccagattic 414 O 

tgitatgccaa taaggagaa agtaagaagg aacaagaatt to cagtggag ccagttggag 4200 

aaaaatctaa ttatatttgc cacaagggac atgagttitat tcc tactictt tatcatttcc 4260 

caac caactg tdaggcttgt atgaagcc cc totgg cacat gtttaa.gcct cotcc to citt 4320 

tggagtgc.cg cc.gttgcc at attaagtgtc. ataaagatca tatggacaaa aag gaggaga 4.380 

ttatago acc ttgcaaagta tattatgata tttcaacggc aaagaatctg. ittattacitag 4 440 
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caaattctac agaagag cag cagaagtggg ttagt cq gtt gotgaaaaag atacctaaaa 4500 

agcc.cccago to cagaccct tittgc.ccgat catctoctag aacttcaatg aagatacago 45 60 

aaaaccagtc. tattagacgg ccaagttcgac agcttgc.ccc aaacaaacct agcta acto c 462O 

cittctatoaa agcagt catt attcaaggtg atcgtattot to cagtgaaa acaag actoga 4680 

aatatgatgg cccaaaattt attaaaaag.c tatatttitcc tdagagacitg atacatacac 474. O 

tdatacatat atgtgttccc cittittccctg taatataaat tacaaatctg g g citcctittg 4800 

aa.gcaa.cagg ttgaac caac aatgattggit tatagacita aggatatatgcaactictitcc 4860 

agacittitt.cc ataaagct ct citcgg cagtc gct cacacta caatgcacac aaggatt gag 4920 

aagagittaaa goctaaagaa alacatcttitt citagcttcaa cagagaggitt to accagdac 4.980 

atttaccaga agaatctggg aatggatticc act acagtga tattgacitgc atctttalaga 5040 

agtgaccatt atactgtgta tatatatata aacacacaca catatatata tatatatata 51OO 

gtactctaat actgcaagaa ggttttittaa actitcccact ttattttitta tacacattaa 5 160 

toagatat ca ttacittgctd cagttgcaac tatgcacttg tataaag.cca taatgttgga 5220 

gtttatatoa citcattcc to tdtacctgat ggaagttgca tottcatgtt taagcagtta 528 O 

citgtaacaag aagtttaaag ttaattatat cagtttccta atgcttcat g ataggcaact 5340 

ttacccattt tdaatgccitt aatttaattt ttittcaaagt citcagocctg. tctgtattaa 5 400 

aaaacaaaaa aag.cgtttac Cagctcittag gatgtaaact agctttgtgg aagataaatc 546 O 

gtgcactatt tttacacata aatagittata totaatgtcag cotattittga ttaacaaatg 552O 

tttittaaagt attattggitt atagaaacaa taatggatgg togttggaact aatatatoct 558 O 

tgatgtctgt citattattoa ttcaactcitt tttacag acc toagtattag totgttgacta 5640 

caaaatattt tatttgctitt aaatttgctg gctaccotag atgtgtttitt attcctggta 5700 

aag acatttg tdattacatt ttcacactta agattcaaaa tttittcc caa atataaagaa 576 O. 

aactaagaca gacitgtag at gcattittaaa tatttaaata to atccticag acatgcagot 582O 

gtgttgtggca gtattittagt accgggittaa gaaaactggc aactoggaag aagtggcctic 588 O 

aaaggc actt aatttgattt ttattttitta aatgctdtca aagttacagt ttacgcagga 594 O 

cattcttgcc gitattotcat gatcccagat aagttgttgttgt tittatactg.c aacaatatgc 6 OOO 

agcaatggta agcgtaaagt tttitttitttgtttttgttitt tttittatatt atgaagttctt 6060 

ttaacagtct citctittatat aaatacacag agtttggitat gatatttaaa tacatcatct 61.20 

ggcc aggcat ggtggcttac goctotaatc ctago actitt goggaggccala gacggg.cgga 618O 

to acct gagg taggagttcaag accagoc tocccaa.cat agtgaaactic cqtct citacc 624 O 

aatatacaaa aattagcc.gg gcatgatggt ggtggcc tot aatcc cagot acttgggagg 6300 

citgaga cagg agaatcgctt galacc cagga gacggtogtt gcagtgagcg aagat.cgagc 6360 

cactgcactc. cagoctdggc agctgaacaa gacitcc.gtot c 64O1 

<210> SEQ ID NO 3 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 3 
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ataa.catgct gctggataa 

<400 

SEQ ID NO 4 
LENGTH 21 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 
OTHER INFORMATION: Sense strand with 3'NN 
FEATURE: 
NAME/KEY: misc RNA 
LOCATION: (1) . . (19) 
OTHER INFORMATION: ribonucleotides 
FEATURE: 

NAME/KEY: misc feature 
LOCATION: (20) . . (21) 
OTHER INFORMATION: any A, T/U, C, G 

SEQUENCE: 4 

auaiacalug cu gouggaluaan in 

<400 

SEQ ID NO 5 
LENGTH 21 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 
OTHER INFORMATION: Antisense strand with 3'NN 
FEATURE: 

NAME/KEY: misc RNA 
LOCATION: (1) . . (19) 
OTHER INFORMATION: ribonucleotides 
FEATURE: 

NAME/KEY: misc feature 
LOCATION: (20) . . (21) 
OTHER INFORMATION: any A, T/U, C, G 

SEQUENCE: 5 

uuauccagca gCauguuaun in 

<400 

SEQ ID NO 6 
LENGTH 21 
TYPE RNA 
ORGANISM: Artificial 
FEATURE: 
OTHER INFORMATION Sense Strand 

SEQUENCE: 6 

auaiacalug cu gouggaluaalu u 

<400 

SEQ ID NO 7 
LENGTH 21 
TYPE RNA 
ORGANISM: Artificial 
FEATURE: 
OTHER INFORMATION: Antisense Strand 

SEQUENCE: 7 

uuauccagca gCauguuaulu u 

SEQ ID NO 8 
LENGTH 48 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Hairpin duplex with loop 
FEATURE: 
NAME/KEY: misc RNA 
LOCATION: (1) . . (19) 

19 

21 

21 

21 

21 
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<223> OTHER INFORMATION: ribonucleotides 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: (20) . . (27) 
<223> OTHER INFORMATION: any A, T/U C, G 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: (28) ... (48) 
<223> OTHER INFORMATION: ribonucleotides 

<400 SEQUENCE: 8 

auaiacaugcu gouggauaan nnnnnnnulua luccagoagca uguuauuu 

<210 SEQ ID NO 9 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 9 

gtacttgtat galagatgaa 

<210> SEQ ID NO 10 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 10 

gtatgaagat gaataagga 

<210> SEQ ID NO 11 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 11 

tagctocaat gcagataaa 

<210> SEQ ID NO 12 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 12 

atcagttgga agacittaaa 

<210> SEQ ID NO 13 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 13 

gaccttcaag citc gaatta 

<210> SEQ ID NO 14 

48 

19 

19 

19 

19 

19 
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&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 14 

gaac atttga citggaaata 19 

<210 SEQ ID NO 15 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 15 

tagcto agct tacgaaa.ca 19 

<210> SEQ ID NO 16 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 16 

acgaaacagt atagaggaa 19 

<210 SEQ ID NO 17 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 17 

tittgaattga C goaagaaa 19 

<210> SEQ ID NO 18 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 18 

cactgttagt cqgcttgaa 19 

<210 SEQ ID NO 19 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 19 

acagoatgct aaccaaaga 19 

<210> SEQ ID NO 20 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
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<400 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 20 

gttaacaa at togg cagaaa 

<400 

SEQ ID NO 21 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 21 

accagatggit agtgaaa.ca 

<400 

SEQ ID NO 22 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 22 

gtagaagaat gtgcacata 

<400 

SEQ ID NO 23 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 23 

gcaaagagag tdatattga 

<400 

SEQ ID NO 24 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 24 

gtaccaaata gaggaaata 

<400 

SEQ ID NO 25 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 25 

gttctataat gacgaacaa 

<400 

SEQ ID NO 26 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 26 

21 

-continued 
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gataaactgt titcacgtta 

<210 SEQ ID NO 27 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 27 

taaactgttt cacgttaga 

<210> SEQ ID NO 28 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 28 

gttt cacgtt agacct gta 

<210 SEQ ID NO 29 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 29 

tgtcgaagat gcc atgtta 

<210 SEQ ID NO 30 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 30 

gtogaagatg ccatgttaa 

<210> SEQ ID NO 31 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 31 

acaa.catgct cittggataa 

<210> SEQ ID NO 32 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 32 

tgttaatact c goctagaa 

<210 SEQ ID NO 33 

22 

-continued 
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&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 33 

gaaagctgat catgaagca 19 

<210> SEQ ID NO 34 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 34 

cagotggaat citaacaata 19 

<210 SEQ ID NO 35 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 35 

gatatgacat accaactaa 19 

<210 SEQ ID NO 36 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 36 

aggcacgact agcagataa 19 

<210 SEQ ID NO 37 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 37 

attagacitgt gaccitcaaa 19 

<210 SEQ ID NO 38 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 38 

gatgatggct agacacaaa 19 

<210 SEQ ID NO 39 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
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<400 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 39 

citaaagaaat to caaggat 

<400 

SEQ ID NO 40 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 40 

togtattott coagtgaaa 

<400 

SEQ ID NO 41 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 41 

ttgcaactat gcacttgta 

<400 

SEQ ID NO 42 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 42 

caactatgca cittgtataa 

<400 

SEQ ID NO 43 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 43 

gttgcatgtt catgtttaa 

<400 

SEQ ID NO 44 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 44 

titcctaatgc titcatgata 

<400 

SEQ ID NO 45 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 45 

24 
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citagctttgt ggaagataa 

<210> SEQ ID NO 46 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 46 

gaagataaat cqtgcacta 

<210> SEQ ID NO 47 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 47 

ccttgatgtc. totctatta 

<210> SEQ ID NO 48 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 48 

cittgatgtct gtctattat 

<210 SEQ ID NO 49 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 49 

tttacagacc toagtatta 

<210 SEQ ID NO 50 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 50 

tattagtctg tactacaa 

<210 SEQ ID NO 51 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 51 

taaatatgat cotcagaca 

<210> SEQ ID NO 52 

25 
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&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 52 

cagdaatggit aag.cgtaaa 19 

<210 SEQ ID NO 53 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 53 

citcc.gtotct accaatata 19 

<210> SEQ ID NO 54 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 54 

tgatggtggit ggcctgtaa 19 

<210 SEQ ID NO 55 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 55 

cittgctggat ggcttaaat 19 

<210 SEQ ID NO 56 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 56 

ggatto actt gtaggaaca 19 

<210 SEQ ID NO 57 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 57 

tdatcggatt tacctacta 19 

<210 SEQ ID NO 58 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 



US 2007/O 149473 A1 

<400 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 58 

taaatgagct cottaaa.ca 

<400 

SEQ ID NO 59 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 59 

gttagaalacc tdacattaa 

<400 

SEQ ID NO 60 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 60 

atalaccatct catggaaat 

<400 

SEQ ID NO 61 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 61 

totcitt gagg aaactaata 

<400 

SEQ ID NO 62 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 62 

caatcttgca aatgagaaa 

<400 

SEQ ID NO 63 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 63 

taag.cgcago agctattaa 

<400 

SEQ ID NO 64 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 64 

27 
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gagaatagaa agctacata 

<210 SEQ ID NO 65 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 65 

gctacatatg gag cittaaa 

<210 SEQ ID NO 66 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 66 

citacatatgg agcttaaat 

<210 SEQ ID NO 67 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 67 

gatgacattg gacagtaaa 

<210 SEQ ID NO 68 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 68 

totggatagt to cagtata 

<210 SEQ ID NO 69 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 69 

gaacaatcca atccttaca 

<210 SEQ ID NO 70 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 70 

gtatagagca gatgctaaa 

<210 SEQ ID NO 71 
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-continued 

&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 71 

ataaagcc at aatgttgga 19 

<210 SEQ ID NO 72 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 72 

tagctttgttg gaagataaa 19 

<210 SEQ ID NO 73 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 73 

aacgacatct cittcttcaa 19 

<210> SEQ ID NO 74 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 74 

gaagaaac at toccitatto 19 

<210 SEQ ID NO 75 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 75 

tagcaatcgt agatacitta 19 

<210 SEQ ID NO 76 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Target Sequence 

<400 SEQUENCE: 76 

gccaatgact tacttagga 19 

<210 SEQ ID NO 77 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
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<400 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 77 

ggacacagot gtaagattg 

<400 

SEQ ID NO 78 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 78 

gagatgagca agt caatta 

<400 

SEQ ID NO 79 
LENGTH 19 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 

OTHER INFORMATION: Target Sequence 

SEQUENCE: 79 

gtaaccaaag citcgtttaa 

<400 

SEQ ID NO 80 
LENGTH 19 
TYPE RNA 
ORGANISM: Artificial 
FEATURE: 
OTHER INFORMATION Sense Strand 

SEQUENCE: 80 

auaiacalug cu gouggaluaa 

<400 

SEQ ID NO 81 
LENGTH 19 
TYPE RNA 
ORGANISM: Artificial 
FEATURE: 
OTHER INFORMATION: Antisense Strand 

SEQUENCE: 81 

uuauccagca gCauguuau 

<400 

SEQ ID NO 82 
LENGTH 25 
TYPE DNA 
ORGANISM: Artificial 
FEATURE: 
OTHER INFORMATION Sense Strand 

SEQUENCE: 82 

ataa.catgct gctggataaa totgg 

<400 

SEQ ID NO 83 
LENGTH 25 
TYPE RNA 
ORGANISM: Artificial 
FEATURE: 
OTHER INFORMATION Sense Strand 

SEQUENCE: 83 

30 

-continued 

19 

19 

19 

19 

19 

25 

Jun. 28, 2007 



US 2007/O 149473 A1 Jun. 28, 2007 

-continued 

auaiacalug cu gouggaluaaa uCugg 

<210> SEQ ID NO 84 
&2 11s LENGTH 27 
&212> TYPE RNA 
<213> ORGANISM: Artificial 
&220s FEATURE 
<223> OTHER INFORMATION: Antisense Strand 

<400 SEQUENCE: 84 

C Cagaululu.au C cagoagcau guulaululu 

What is claimed is: 
1. A method of attenuating expression of Rho kinase 

mRNA of a Subject, comprising: 
administering to the Subject a composition comprising an 

effective amount of interfering RNA having a length of 
19 to 49 nucleotides and a pharmaceutically acceptable 
carrier, the interfering RNA comprising: 
a sense nucleotide strand, an antisense nucleotide 

Strand, and a region of at least near-perfect contigu 
ous complementarity of at least 19 nucleotides; 

wherein the antisense strand hybridizes under physi 
ological conditions to a portion of RNA correspond 
ing to SEQ ID NO:1 or SEQ ID NO:2 and has a 
region of at least near-perfect contiguous comple 
mentarity of at least 19 nucleotides with the hybrid 
izing portion of mRNA corresponding to SEQ ID 
NO:1 or SEQ ID NO:2, respectively, 

wherein the expression of Rho kinase mRNA is attenuated 
thereby. 

2. The method of claim 1 wherein the subject is a human 
and the human has ocular hypertension. 

3. The method of claim 1 wherein the subject is a human 
and the human is at risk of developing ocular hypertension. 

4. The method of claim 1 wherein the composition is 
administered via a topical, intravitreal, transcleral, periocu 
lar, conjunctival, Subtenon, intracameral. Subretinal, Subcon 
junctival, retrobulbar, or intracanalicular route. 

5. The method of claim 1 wherein the antisense strand is 
designed to target an mRNA corresponding to SEQID NO:1 
comprising nucleotide 605, 653, 659, 1248, 1562, 1876, 
2266, 2474, 2485, 2740, 2808, 2834, 3007, 3146, 3199. 
3245, 3379,3453,3511,3513, 3519,3781, 3782,998, 1132, 
1200, 1648, 1674, 1708, or 2077. 

6. The method of claim 1 wherein the antisense strand is 
designed to target an mRNA corresponding to SEQID NO:2 
comprising nucleotide 1102, 1865, 2000, 2229, 2514, 2584, 
2738, 3305, 4111, 4652, 5184, 5187, 5255, 5315, 5439, 
5450, 5578,5579,5611,5625,5795, 6000, 6228, 6264,584, 
1337, 1678, 2773, 2814, 2941, 3357, 3398, 3481, 3633, 
3644, 3645,3767, 3836, 4023, 4097, 5202, or 5440. 

7. The method of claim 1 further comprising administer 
ing to the Subject a second interfering RNA having a length 
of 19 to 49 nucleotides, and comprising 

a sense nucleotide Strand, an antisense nucleotide strand, 
and a region of at least near-perfect complementarity of 
at least 19 nucleotides; 

25 
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wherein the antisense Strand of the second interfering 
RNA hybridizes under physiological conditions to a 
second portion of mRNA corresponding to SEQ ID 
NO:1 or SEQ ID NO:2 and the antisense strand has a 
region of at least near-perfect contiguous complemen 
tarity of at least 19 nucleotides with the second hybrid 
izing portion of mRNA corresponding to SEQID NO:1 
or SEQ ID NO:2, respectively. 

8. A method of treating ocular hypertension in a Subject in 
need thereof, comprising: 

administering to an eye of the Subject a composition 
comprising an effective amount of interfering RNA 
having a length of 19 to 49 nucleotides and a pharma 
ceutically acceptable carrier, the interfering RNA com 
prising: 

a sense nucleotide strand, an antisense nucleotide 
Strand, and a region of at least near-perfect contigu 
ous complementarity of at least 19 nucleotides; 

wherein the antisense strand hybridizes under physi 
ological conditions to a portion of mRNA corre 
sponding to SEQID NO:1 or SEQID NO:2, and has 
a region of at least near-perfect contiguous comple 
mentarity of at least 19 nucleotides with the hybrid 
izing portion of mRNA corresponding to SEQ ID 
NO:1 or SEQ ID NO:2, respectively, 

wherein the ocular hypertension is treated thereby. 
9. A method of attenuating expression of Rho kinase 

mRNA of a Subject, comprising: 

administering to the Subject a composition comprising an 
effective amount of single-stranded interfering RNA 
having a length of 19 to 49 nucleotides and a pharma 
ceutically acceptable carrier, 

wherein the single-stranded interfering RNA hybridizes 
under physiological conditions to a portion of 
mRNA corresponding to SEQ ID NO:1 comprising 
nucleotide 605, 653, 659, 1248, 1562, 1876, 2266, 
2474, 2485, 2740, 2808, 2834, 3007, 3146, 3199. 
3245, 3379, 3453, 3511, 3513, 3519, 3781, 3782, 
998, 1132, 1200, 1648, 1674, 1708, or 2077, and the 
interfering RNA has a region of at least near-perfect 
contiguous complementarity of at least 19 nucle 
otides with the hybridizing portion of mRNA corre 
sponding to SEQ ID NO:1, or 
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wherein the single-stranded interfering RNA hybridizes 
under physiological conditions to a portion of 
mRNA corresponding to SEQ ID NO:2 comprising 
nucleotide 1102, 1865, 2000, 2229, 2514, 2584, 
2738, 3305, 4111, 4652, 5184,5187, 5255, 5315, 
5439, 5450, 5578, 5579,5611, 5625, 5795, 6000, 
6228, 6264, 584, 1337, 1678, 2773, 2814, 2941, 
3357, 3398, 3481, 3633, 3644, 3645, 3767, 3836, 
4023, 4097, 5202, or 5440 and the interfering RNA 
has a region of at least near-perfect contiguous 
complementarity of at least 19 nucleotides with the 
hybridizing portion of mRNA corresponding to SEQ 
ID NO:2, 

wherein the expression of Rho kinase mRNA is thereby 
attenuated. 

10. A method of attenuating expression of an ocular 
hypertension target mRNA in a Subject, the method com 
prising: 

administering to the Subject a composition comprising an 
effective amount of interfering RNA having a length of 
19 to 49 nucleotides and a pharmaceutically acceptable 
carrier, the interfering RNA comprising: 
a region of at least 13 contiguous nucleotides having at 

least 90% sequence complementarity to, or at least 
90% sequence identity with, the penultimate 13 
nucleotides of the 3' end of an mRNA corresponding 
to any one of SEQID NO:3, and SEQID NO:9-SEQ 
ID NO:79 

wherein the expression of the ocular hypertension target 
mRNA is attenuated thereby. 

11. The method of claim 10 wherein the ocular hyperten 
sion target mRNA is ROCK1 mRNA and the interfering 
RNA comprises: 

a region of at least 13 contiguous nucleotides having at 
least 90% sequence complementarity to, or at least 90% 
sequence identity with, the penultimate 13 nucleotides 
of the 3' end of an mRNA corresponding to SEQ ID 
NO:3, SEQID NO:9, SEQID NO:10, SEQID NO:11, 
SEQID NO:12, SEQID NO:13, SEQID NO:14, SEQ 
ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID 
NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID 
NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID 
NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID 
NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID 
NO:30, SEQ ID NO:73, SEQ ID NO:74, SEQ ID 
NO:75, SEQ ID NO:76, SEQ ID NO:77, SEQ ID 
NO:78, or SEQ ID NO:79. 

12. The method of claim 10 wherein the ocular hyperten 
sion target mRNA is ROCK2 mRNA and the interfering 
RNA comprises: 

a region of at least 13 contiguous nucleotides having at 
least 90% sequence complementarity to, or at least 90% 
sequence identity with, the penultimate 13 nucleotides 
of the 3' end of an mRNA corresponding to SEQ ID 
NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID 
NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID 
NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID 
NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID 
NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID 
NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID 
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NO:52, 
NO:55, 
NO:58, 
NO:61, 

SEQ ID NO:53, SEQ ID NO:54, 
SEQ ID NO:56, SEQ ID NO:57, 
SEQ ID NO:59, SEQ ID NO:60, 
SEQ ID NO:62, SEQ ID NO:63, 

NO:64, SEQ ID NO:65, SEQ ID NO:66, 
NO:67, SEQ ID NO:68, SEQ ID NO:69, 
NO:70, SEQ ID NO:71, or SEQ ID NO:72. 

13. The method of claim 10 wherein the interfering RNA 
comprises a region of at least 14 contiguous nucleotides 
having at least 85% sequence complementarity to, or at least 
85% sequence identity with, the penultimate 14 nucleotides 
of the 3' end of an mRNA corresponding to the sequence 
identified by the sequence identifier. 

14. The method of claim 10 wherein the interfering RNA 
comprises a region of at least 15, 16, 17, or 18 contiguous 
nucleotides having at least 80% sequence complementarity 
to, or at least 80% sequence identity with, the penultimate 
15, 16, 17, or 18 nucleotides, respectively, of the 3' end of 
an mRNA corresponding to the sequence identified by the 
sequence identifier. 

15. The method of claim 10 wherein the composition 
further comprises a second interfering RNA having a length 
of 19 to 49 nucleotides and comprising a region of at least 
13 contiguous nucleotides having at least 90% complemen 
tarity to, or at least 90% sequence identity with, the penul 
timate 13 nucleotides of the 3' end of a second mRNA 
corresponding to any one of SEQ ID NO:3, and SEQ ID 
NO:9-SEQ ID NO:79. 

16. A method of treating ocular hypertension in a subject 
in need thereof, the method comprising: 

SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 

administering to an eye of the Subject a composition 
comprising an effective amount of interfering RNA 
having a length of 19 to 49 nucleotides and a pharma 
ceutically acceptable carrier, the interfering RNA com 
prising: 

a region of at least 13 contiguous nucleotides having at 
least 90% sequence complementarity to, or at least 90% 
sequence identity with, the penultimate 13 nucleotides 
of the 3' end of an mRNA corresponding to any one of 
SEQ ID NO:3, and SEQ ID NO:9-SEQ ID NO:79, 

wherein the ocular hypertension is treated thereby. 
17. The method of claim 16 wherein the interfering RNA 

comprises: 
a region of at least 13 contiguous nucleotides having at 

least 90% sequence complementarity to, or at least 90% 
sequence identity with, the penultimate 13 nucleotides 
of the 3' end of an mRNA corresponding to SEQ ID 
NO:3, SEQID NO:9, SEQID NO:10, SEQID NO:11, 
SEQ ID NO:12, SEQID NO:13, SEQID NO:14, SEQ 
ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID 
NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID 
NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID 
NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID 
NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID 
NO:30, SEQ I) NO:73, SEQ ID NO:74, SEQ ID 
NO:75, SEQ ID NO:76, SEQ ID NO:77, SEQ ID 
NO:78, or SEQ ID NO:79. 

18. The method of claim 16 wherein the interfering RNA 
comprises: 

a region of at least 13 contiguous nucleotides having at 
least 90% sequence complementarity to, or at least 90% 
sequence identity with, the penultimate 13 nucleotides 
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of the 3' end of an mRNA corresponding to SEQ ID 
NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID 
NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID 
NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID 
NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID 
NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID 
NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID 
NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID 
NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID 
NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID 
NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID 
NO:67, SEQ ID NO:68, SEQ ID NO:69, SEQ ID 
NO:70, SEQ ID NO:71, or SEQ ID NO:72. 

19. The method of claim 16 wherein the interfering RNA 
comprises a region of at least 14 contiguous nucleotides 
having at least 85% sequence complementarity to, or at least 
85% sequence identity with, the penultimate 14 nucleotides 
of the 3' end of an mRNA corresponding to the sequence 
identified by the sequence identifier. 

20. The method of claim 16 wherein the interfering RNA 
comprises a region of at least 15, 16, 17, or 18 contiguous 
nucleotides having at least 80% sequence complementarity 
to, or at least 80% sequence identity with, the penultimate 
15, 16, 17, or 18 nucleotides, respectively, of the 3' end of 
an mRNA corresponding to the sequence identified by the 
sequence identifier. 

21. The method of claim 16 wherein the composition 
further comprises a second interfering RNA having a length 
of 19 to 49 nucleotides and comprising a region of at least 
13 contiguous nucleotides having at least 90% complemen 
tarity to, or at least 90% sequence identity with, the penul 
timate 13 nucleotides of the 3' end of a second mRNA 
corresponding to any one of SEQ ID NO:3, and SEQ ID 
NO:9-SEQ ID NO:79. 

22. The method of claim 16 wherein the subject has 
glaucoma. 

23. The method of claim 1 wherein the sense nucleotide 
Strand and the antisense nucleotide Strand are connected by 
a hairpin loop. 

24. The method of claim 8 wherein the sense nucleotide 
Strand and the antisense nucleotide Strand are connected by 
a hairpin loop. 

25. The method of claim 10 wherein the interfering RNA 
is an shRNA. 

26. The method of claim 10 wherein the interfering RNA 
is an siRNA. 

27. The method of claim 10 wherein the interfering RNA 
is an miRNA. 

28. The method of claim 16 wherein the interfering RNA 
is an shRNA. 

29. The method of claim 16 wherein the interfering RNA 
is an siRNA. 

30. The method of claim 16 wherein the interfering RNA 
is an miRNA. 

31. The method of claim 8 wherein the composition is 
administered via a topical, intravitreal, transcleral, periocu 
lar, conjunctival, Subtenon, intracameral. Subretinal, Subcon 
junctival, retrobulbar, or intracanalicular route. 
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32. The method of claim 8 wherein the composition is 
administered via in vivo expression from an interfering RNA 
expression vector. 

33. The method of claim 16 wherein the composition is 
administered via a topical, intravitreal, transcleral, periocu 
lar, conjunctival, Subtenon, intracameral. Subretinal, Subcon 
junctival, retrobulbar, or intracanalicular route. 

34. The method of claim 16 wherein the composition is 
administered via in vivo expression from an interfering RNA 
expression vector. 

35. A method of treating ocular hypertension in a subject 
in need thereof, comprising: 

administering to the Subject a composition comprising a 
double stranded siRNA molecule that down regulates 
expression of a ROCK1 or ROCK2 gene via RNA 
interference, 

wherein: 

each strand of the siRNA molecule is independently about 
19 to about 27 nucleotides in length; and 

one strand of the siRNA molecule comprises a nucleotide 
sequence having Substantial complementarity to an 
mRNA corresponding to the ROCK1 or ROCK2 gene, 
respectively, so that the siRNA molecule directs cleav 
age of the mRNA via RNA interference. 

36. The method of claim 35 wherein the composition is 
administered via an aerosol, buccal, dermal, intradermal, 
inhaling, intramuscular, intranasal, intraocular, intrapulmo 
nary, intravenous, intraperitoneal, nasal, ocular, oral, otic, 
parenteral, patch, Subcutaneous, Sublingual, topical, or trans 
dermal route. 

37. The method of claim 35 wherein the interfering RNA 
is administered via in vivo expression from an expression 
vector capable of expressing the interfering RNA. 

38. The method of claim 35 wherein the interfering RNA 
is an miRNA. 

39. The method of claim 35 wherein each strand of the 
siRNA molecule is independently about 19 nucleotides to 
about 25 nucleotides in length. 

40. The method of claim 35 wherein each strand of the 
siRNA molecule is independently about 19 nucleotides to 
about 21 nucleotides in length. 

41. A composition comprising an interfering RNA having 
a length of 19 to 49 nucleotides and comprising a nucleotide 
sequence corresponding to any one of SEQ ID NO:3, and 
SEQID NO:9-SEQID NO:79, or a complement thereof, and 
a pharmaceutically acceptable carrier. 

42. The composition of claim 41 wherein the interfering 
RNA is an shRNA. 

43. The composition of claim 41 wherein the interfering 
RNA is an siRNA. 

44. The composition of claim 41 wherein the interfering 
RNA is an miRNA. 

45. A composition comprising a double stranded siRNA 
molecule that down regulates expression of a ROCK1 or 
ROCK2 gene via RNA interference, wherein: 
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each strand of the siRNA molecule is independently about 46. The composition of claim 45 wherein each strand of 
19 to about 27 nucleotides in length; and the siRNA molecule is independently about 19 nucleotides 

to about 25 nucleotides in length. 
47. The composition of claim 45 wherein each strand of 

the siRNA molecule is independently about 19 nucleotides 
to about 21 nucleotides in length. 

one strand of the siRNA molecule comprises a nucleotide 
sequence having Substantial complementarity to an 
mRNA corresponding to the ROCK1 or ROCK2 gene, 
respectively, so that the siRNA molecule directs cleav 
age of the mRNA via RNA interference. k . . . . 


