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(57) ABSTRACT 

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

DISORDERS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. The present application is a divisional of U.S. patent 
application Ser. No. 12.940,375 filed Nov. 5, 2010, which is a 
divisional of 12/500,239, filed Jul. 9, 2009, which is a divi 
sional of Ser. No. 1 1/641,410 filed Dec. 19, 2006, which 
claims benefit to U.S. Provisional Patent Application Ser. No. 
60/754,094 filed Dec. 27, 2005. 

FIELD OF THE INVENTION 

0002 The present invention relates to the field of interfer 
ing 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 neuro 
pathies 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 char 
acteristic changes in the visual field, nerve fiberlayer 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 gra 
dient 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 evi 
denced by patients benefiting from IOP lowering medica 
tions. 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 trabecular 
meshwork (TM), a small specialized tissue located in the 
iris-corneal angle of the ocular anterior chamber. Glaucoma 
tous 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 glaucoma 
tous 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 physiologi 
cal 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 glau 
coma, represents the majority of all primary glaucomas. 
POAG is characterized by the degeneration of the trabecular 
meshwork, resulting in abnormally high resistance 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. 
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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 
play a role in regulating aqueous humor outflow, for example, 
by altering the cytoskeletal organization of trabecular mesh 
work (TM) and/or ciliary muscle (CM) cells. Small molecule 
inhibitors of Rho kinase cause reversible changes in TM cell 
morphology and cytoskeletal organization, decrease contrac 
tility 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 domi 
nant negative Rho-binding domains. However, treatment 
with small molecule inhibitors of Rho kinase also causes 
vasodilation and conjunctival hyperemia. In addition, the effi 
cacy 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 low 
ering intraocular pressure in patients with ocular hyperten 
sion or glaucoma or at risk of developing hypertension or 
glaucoma. Rho kinase targets include ROCK1 (also known as 
ROCKI, 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 hypertension 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 pharma 
ceutically acceptable carrier. In one embodiment, administra 
tion 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 nucle 
otide Strand and a region of at least near-perfect contiguous 
complementarity of at least 19 nucleotides. Further, the anti 
sense strand hybridizes under physiological conditions to a 
portion of an mRNA corresponding to SEQID NO:1 or SEQ 
ID NO:2 which are sense cDNA sequences encoding ROCK1 
and ROCK2, respectively (GenBank accession no. 
NM 0054.06, and NM 004.850, respectively). The anti 
sense Strand has a region of at least near-perfect contiguous 
complementarity of at least 19 nucleotides with the hybrid 
izing portion of mRNA corresponding to SEQ ID NO:1 or 
SEQ ID NO:2, respectively. The administration of such a 
composition attenuates the expression 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, 
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3245, 3379,3453,3511,3513, 3519,3781, 3782,998, 1132, 
1200, 1648, 1674, 1708, or 2077. In another embodiment of 
the invention, an interfering RNA is designed to target an 
mRNA corresponding to SEQ ID NO:2 comprising nucle 
otide 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 adminis 
tering a second interfering RNA to a subject in addition to a 
first interfering RNA. The method comprises administering 
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 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 contigu 
ous complementarity of at least 19 nucleotides with the sec 
ond hybridizing portion of mRNA corresponding to SEQID 
NO:1 or SEQID NO:2, respectively. 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 
a. 

0013 Another embodiment of the invention is a method of 
attenuating expression of Rho kinase in 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 pharmaceutically accept 
able 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 corre 
sponding to SEQID NO:1. Expression of ROCK1 is thereby 
attenuated. 
0015 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 inter 
fering RNA has a region of at least near-perfect contiguous 
complementarity of at least 19 nucleotides with the hybrid 
izing portion of mRNA corresponding to SEQ ID 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 antisense 
nucleotide Strand, and a region of at least near-perfect con 
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tiguous complementarity of at least 19 nucleotides. The anti 
sense strand hybridizes under physiological conditions to a 
portion of mRNA corresponding to 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 hybrid 
izing portion of mRNA corresponding to SEQ ID NO:1 or 
SEQID NO:2, respectively. The ocular hypertension or glau 
coma 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 nucleotides 
having at least 90% sequence complementarity to, or at least 
90% sequence identity with, the penultimate 13 nucleotides 
of the 3' endofan mRNA corresponding to any one of SEQID 
NO:3 and SEQID NO:9-SEQID 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 composi 
tion comprising an effective amount of interfering RNA hav 
ing a length of 19 to 49 nucleotides and a pharmaceutically 
acceptable carrier, where 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 any one of SEQ ID NO:3 and 
SEQID NO:9-SEQID 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, 
SEQID NO:77, SEQID NO:78, or SEQID 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, 
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 
SEQID NO:72. 
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0021 Inafurther 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 con 
tiguous 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- 
SEQID NO:79, or a complement thereof, and a pharmaceu 
tically acceptable carrier is an embodiment of the present 
invention. In one embodiment, the interfering RNA is iso 
lated. The term "isolated” means that the interfering RNA is 
free of its total natural mileau. 
0024. Another embodiment of the invention is a composi 
tion 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 has substantial complementarity to an mRNA cor 
responding to the ROCK1 or ROCK2 gene, respectively, so 
that the siRNA molecule directs cleavage of the mRNA via 
RNA interference. 
0025. 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 lowering 
intraocular pressure. 
0026. Use of any of the embodiments as described herein 
in the preparation of a medicament for attenuating expression 
of ROCK1 or ROCK2 mRNA is also an embodiment of the 
present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0027 FIG. 1 provides a ROCK1 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 (-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 
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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 

0031) 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 inter 
fering RNAs (siRNAs) by an RNaseIII-like enzyme, dicer. 
SiRNAs are dsRNAs that are usually about 19 to 28 nucle 
otides, 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 trans 
lation. 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. Alter 
natively, RISC can also decrease expression of the corre 
sponding protein via translational repression without cleav 
age 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 inter 
act with RISC include short hairpin RNAs (shRNAs), single 
stranded siRNAs, microRNAs (miRNAs), and dicer-sub 
strate 27-mer duplexes. The term “siRNA as used herein 
refers to a double-stranded interfering RNA unless 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 deoxyribo 
nucleotides, and/or one or more non-phosphodiester link 
ages. For purposes of the present discussion, all RNA or 
RNA-like molecules that can interact with RISC and partici 
pate in RISC-mediated changes in gene expression will be 
referred to as “interfering RNAs.” SiRNAs, shRNAs, miR 
NAs, and dicer-substrate 27-mer duplexes are, therefore, sub 
sets of “interfering RNAs.” 
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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 interfer 
ing 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 ROCKI, ROKB or p 160ROCK) and ROCK2 (also 
known as ROCKII or ROKO.). According to the present inven 
tion, interfering RNAs as set forth herein provided exog 
enously 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 treatment. 
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 pyrimidine 
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, 
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. 
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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 fila 
ment 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-fiber formation, contrac 
tion, adhesion, migration, phagocytosis, apoptosis, and 
cytokinesis. Two ROCK isoforms are ROCK1 (also known as 
ROCKI, ROKB, or p 160ROCK) and ROCK2 (also known as 
ROCKII or ROKC). 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 localization 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 SEQID NO:1. SEQID 
NO:1 provides the sense strand sequence of DNA that corre 
sponds 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, provided in the 
“Sequence Listing” as SEQID NO:2. SEQID 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 nucle 
otides 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 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 expression of a non-tar 
geting 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 
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tion (qPCR) amplification or by measuring protein levels by 
western blot or enzyme-linked immunosorbent assay 
(ELISA). Analyzing the protein level provides an assessment 
of both mRNA cleavage as well as translation inhibition. 
Further techniques for measuring knock-down include RNA 
Solution hybridization, nuclease protection, northern hybrid 
ization, gene expression monitoring with a microarray, anti 
body binding, radioimmunoassay, and fluorescence activated 
cell analysis. 
0046. Inhibition of ROCK1 or ROCK2 may also be deter 
mined 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 glau 
coma symptom Such as improvement in intraocular pressure, 
improvement in visual field loss, or improvement in optic 
nerve head changes, for example. 
0048 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 nucle 
otides with a target sequence of ROCK1 or ROCK2 mRNA, 
respectively. In a further embodiment of the invention, the 
interfering RNA comprises a region of at least 13, 14, 15, 16, 
17, or 18 contiguous nucleotides having percentages of 
sequence complementarity to or, having percentages of 
sequence identity with, the penultimate 13, 14, 15, 16, 17, or 
18 nucleotides, respectively, of the 3' end of the correspond 
ing 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 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 guid 
ing agent of the siRNA in that the antisense strand is incor 
porated into RISC, thus allowing RISC to identify target 
mRNAs with at least partial complementary to the antisense 
siRNA strand for cleavage or translational repression. 
0051. In embodiments of the present invention, interfering 
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 Invitro 
gen, Dharmacon, Integrated DNA Technologies, Genscript, 
or Proligo web sites. Initial search parameters can include 
G/C contents between 35% and 55% and siRNA lengths 
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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 SEQID NO:1: 

5 - ATAACATGCTGCTGGATAA - 3 SEO ID NO: 3 

An siRNA of the invention for targeting a corresponding 
mRNA sequence of SEQID NO:3 and having 21-nucleotide 
Strands and a 2-nucleotide 3' overhang is: 

5 - AUAACAUGCUGCUGGAUAANN-3 SEO ID NO: 4 

3 -NNUAUUGUACGACGACCUAUU-5". SEO 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. 
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 3'UU overhang on each strand is: 

5 - AUAACAUGCUGCUGGAUAAUU-3' SEO ID NO: 6 

3'-UUUAUUGUACGACGACCUAUU-5". SEO ID NO: 7 

The interfering RNA may also have a 5' overhang of nucle 
otides 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 SEO ID NO: 8O 

3 - UAUUGUACGACGACCUAUU - 5. SEO ID NO: 81 

0055. 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 by double-stranded stem region and 
a 3'UU overhang is: 

SEQ ID NO: 8 

5'-AUAACAUGCUGCUGGAUAA N 
3'-UUUAUUGUACGACGACCUAUU N. 

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 
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form the loop include 5'-UUCAAGAGA-3' (Brummelkamp, 
T. R. etal. (2002) Science 296:550) and 5'-UUUGUGUAG-3' TABLE 1 - continued 
(Castanotto, D. et al. (2002) RNA 8: 1454). It will be recog 
nized by one of skill in the art that the resulting single chain ROCK1 and ROCK2 Target Sequences for siRNAs 
oligonucleotide forms a stem-loop or hairpin structure com- ACGAAACAGTATAGAGGAA 2485 16 
prising a double-stranded region capable of interacting with 
the RNAi machinery. TTTGAATTGACGCAAGAAA 274 O 17 

0056. The siRNA target sequence identified above can be CACTGTTAGTCGGCTTGAA 28O8 18 
extended at the 3' end to facilitate the design of dicer-substrate 
27-mer duplexes. Extension of the 19-nucleotide DNA target ACAGCATGCTAACCAAAGA 2834 19 
sequence (SEQ ID NO:3) identified in the ROCK1 DNA 
sequence (SEQID NO: 1) by 6 nucleotides yields a 25-nucle- GTTAACAAATTGGCAGAAA 3 OOf 2O 
otide DNA target sequence present at nucleotides 605 to 629 ACCAGATGGTAGTGAAACA 3.146 21 
of SEOID NO:1: 

Q GTAGAAGAATGTGCACATA 31.99 22 

5'- ATAACATGCTGCTGGATAAATCTGG -3". SEO ID NO: 82 GCAAAGAGAGTGATATTGA 3.245 23 

A dicer-substrate 27-mer duplex of the invention for targeting GTACCAAATAGAGGAAATA 33.79 24 
a corresponding mRNA sequence of SEQID NO:82 is: GTTCTATAATGACGAACAA 3453 25 

GATAAACTGTTTCACGTTA 3511 26 

5'- AUAACAUGCUGCUGGAUAAAUCUGG -3 '' SEO ID NO: 83 
TAAACTGTTTCACGTTAGA 35.13 27 

3'- UUUAUUGUACGACGACCUAUUUAGACC -5". SEO ID NO: 84 
GTTTCACGTTAGACCTGTA 3519 28 

The two nucleotides at the 3' end of the sense strand (i.e., the 
GG nucleotides of SEQID NO:83) may be deoxynucleotides TGTCGAAGATGCCATGTTA 3781 29 
for enhanced processing. Design of dicer-substrate 27-mer GTCGAAGATGCCATGTTAA 37.82 3 O 
duplexes from 19-21 nucleotide target sequences. Such as 
provided herein, is further discussed by the Integrated DNA AACGACATCTCTTCTTCAA 998 73 
Technologies (IDT) website and by Kim, D.-H. et al., (Feb- GAAGAAACATTCCCTATTC 1132 74 
ruary, 2005) Nature Biotechnology 23:2; 222-226. 
0057. When interfering RNAs are produced by chemical TAGCAATCGTAGATACTTA 12 OO 7s 
synthesis, phosphorylation at the 5' position of the nucleotide 
at the 5' end of one or both strands (when present) can enhance GCCAATGACTTACTTAGGA 1648 76 
siRNA efficacy and specificity of the bound RISC complex GGACACAGCTGTAAGATTG 1674 77 
but is not required since phosphorylation can occur intracel 
lularly. GAGATGAGCAAGTCAATTA. 1708 78 

0058 Table 1 lists examples of ROCK1 and ROCK2 DNA GTAACCAAAGCTCGTTTAA 2O77 79 
target sequences of SEQID NO:1 and SEQID NO:2, respec 
tively, from which siRNAs of the present invention are # of Starting 
designed in a manner as set forth above. ROCK1 and ROCK2 Nucleotide with 

reference to 
encode the two Rho kinase isoforms, as noted above. ROCK2 Target Sequences SEQ ID NO: 2 SEQ ID NO: 

TABLE 1. ACAACATGCTCTTGGATAA 11 O2 31 

ROCK1 and ROCK2 Target Sequences for siRNAs TGTTAATACTCGCCTAGAA 1865 32 

# of Starting GAAAGCTGATCATGAAGCA 2 OOO 33 
Nucleotide with 
reference to CAGCTGGAATCTAACAATA 2229 34 

ROCK1 Target Sequences SEQ ID NO: 1 SEQ ID NO : 
GATATGACATACCAACTAA 2514 35 

ATAACATGCTGCTGGATAA 605 3 
AGGCACGACTAGCAGATAA 2584 36 

GTACTTGTATGAAGATGAA 653 9 
ATTAGACTGTGACCT CAAA 2738 37 

GTATGAAGATGAATAAGGA 659 10 
GATGATGGCTAGACACAAA. 3305 38 

TAGCTCCAATGCAGATAAA 1248 11 
CTAAAGAAATTCCAAGGAT 4111 39 

ATCAGTTGGAAGACTTAAA 1562 12 
TCGTATTCTTCCAGTGAAA 4652 4 O 

GACCTTCAAGCTCGAATTA 1876 13 
TTGCAACTATGCACTTGTA 51.84 41 

GAACATTTGACTGGAAATA 2266 14 
CAACTATGCACTTGTATAA 51.87 42 

TAGCTCAGCTTACGAAACA 2474 15 
GTTGCATGTTCATGTTTAA 5.255 43 
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TABLE 1 - continued 

ROCK1 and ROCK2 Target Sequences for siRNAs 

TTCCTAATGCTTCATGATA 5315 44 

CTAGCTTTGTGGAAGATAA 5439 45 

GAAGATAAATCGTGCACTA. 545 O 46 

CCTTGATGTCTGTCTATTA sf8 47 

CTTGATGTCTGTCTATTAT sfe 48 

TTTACAGACCTCAGTATTA 5611. 49 

TATTAGTCTGTGACTACAA 56.25 SO 

TAAATATGATCCTCAGACA st 95 51 

CAGCAATGGTAAGCGTAAA 6OOO 52 

CTCCGTCTCTACCAATATA 6228 53 

TGATGGTGGTGGCCTGTAA 6264 54 

CTTGCTGGATGGCTTAAAT 584 55 

GGATTCACTTGTAGGAACA 1337 56 

TCATCGGATTTACC TACTA 1678 f 

TAAATGAGCTCCTTAAACA 2773 58 

GTTAGAAACCTGACATTAA 2814 59 

ATAACCATCTCATGGAAAT 2941 6 O 

TCTCTTGAGGAAACTAATA 33.7 61 

CAATCTTGCAAATGAGAAA 3398 62 

TAAGCGCAGCAGCTATTAA 3 481 63 

GAGAATAGAAAGCTACATA 36.33 64 

GCTACATATGGAGCTTAAA 3644 65 

CTACATATGGAGCTTAAAT 3645 66 

GATGACATTGGACAGTAAA 3767 67 

TCTGGATAGTTCCAGTATA 3836 68 

GAACAATCCAATCCTTACA 4023 69 

GTATAGAGCAGATGCTAAA 4097 70 

ATAAAGCCATAATGTTGGA 52O2 71. 

TAGCTTTGTGGAAGATAAA 544 O 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. 
0059. 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 
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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. 
0060. 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 determined 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% comple 
mentarity, for example, 85%, 90% or 95% complementarity, 
to the target mRNA sequence are considered 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 includes “perfect” 
complementarity as used herein. Computer 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). 
0061 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. 

0062. 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. 
0063. 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. 
0064. The phrase “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 nucle 
otides 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., 1/13=85% identity/ 
complementarity) are not included in Such a phrase. 
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0065. 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/complementar 
ity) are included in Such a phrase. 
0066. 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. 
0067. The target sequence in the mRNAs corresponding to 
SEQID NO:1 or SEQID NO:2 may be in the 5' or 3' untrans 
lated regions of the mRNA as well as in the coding region of 
the mRNA. 

0068. One or both of the strands of double-stranded inter 
fering RNA may have a 3' overhang of from 1 to 6 nucle 
otides, which may be ribonucleotides or deoxyribonucle 
otides 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 embodi 
ments, the antisense strand has a 5' phosphate group, and the 
sense strand has a 5’ hydroxyl group. In still other embodi 
ments, the termini are further modified by covalent addition 
of other molecules or functional groups. 
0069. 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 intracellularly 
by a protein termed dicer to form an interfering RNA of two 
individual base-paired RNA molecules. 
0070 Interfering RNAs may differ from naturally-occur 
ring RNA by the addition, deletion, substitution or modifica 
tion 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 interfering 
RNAS, to improve cellular uptake, to enhance cellular target 
ing, 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. Con 
jugation 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. 
0071. 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. 
0072 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 
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analogs with greater stability Such as replacing a ribonucle 
otide with a deoxyribonucleotide, or having Sugar modifica 
tions 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 pyri 
midine analog of nucleotides include a Xanthine, a hypoxan 
thine, an azapurine, a methylthioadenine, 7-deaza-adenosine 
and O- and N-modified nucleotides. The phosphate group of 
the nucleotide may be modified by substituting one or more of 
the oxygens of the phosphate group with nitrogen or with 
sulfur (phosphorothioates). Modifications are useful, for 
example, to enhance function, to improve stability or perme 
ability, or to direct localization or targeting. 
0073. There may be a region or regions of the antisense 
interfering RNA strand that is (are) not complementary to a 
portion of SEQID NO:1 or SEQID NO:2. Non-complemen 
tary regions may be at the 3',5' or both ends of a complemen 
tary region or between two complementary regions. 
0074 Interfering RNAs may be generated exogenously by 
chemical synthesis, by invitro transcription, or by cleavage of 
longer double-stranded RNA with dicer or another appropri 
ate nuclease with similar activity. Chemically synthesized 
interfering RNAs, produced from protected ribonucleoside 
phosphoramidites using a conventional DNA/RNA synthe 
sizer, 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, electro 
phoresis, chromatography, or a combination thereof, for 
example. Alternatively, interfering RNA may be used with 
little if any purification to avoid losses due to sample process 
ing. 
0075 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 herpesvirus. Examples of commercially 
available viral vectors for shRNA expression include pSi 
lencer adeno (Ambion, Austin, Tex.) and pLentiG/BLOCK 
iTTM-DEST (Invitrogen, Carlsbad, Calif.). Selection 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 siX 
press (Minis, 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 expression 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 interfer 
ing RNAs. 
0076 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 
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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. 
0077. 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. 
0078 “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 sensi 
tive 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 pro 
cedures are well known in the art. In particular, Stringency is 
increased by reducing the concentration of salt, increasing the 
concentration of formamide, or raising the hybridization tem 
perature. 
007.9 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% for 
mamide 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 Har 
bor Laboratory Press, Cold Spring Harbor, N.Y. Further 
examples of stringent hybridization conditions include 400 
mMNaCl, 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 fol 
lowed by washing at 70° C. in 0.3xSSC, or hybridization at 
70° C. in 4xSSC or 50° C. in 4xSSC, 50% formamide fol 
lowed by washing at 67° C. in 1xSSC. The temperature for 
hybridization is about 5-10°C. less than the melting tempera 
ture (T) of the hybrid where T is determined 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. 

0080. 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. 
0081. 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 
SEQ ID NO:1 or SEQID NO:2 and has a region of at least 
near-perfect contiguous complementarity of at least 19 nucle 
otides with the hybridizing portion of SEQID NO:1 or SEQ 
ID NO:2, respectively. Thess interfering RNA has a length of 
19 to 49 nucleotides as for the ds siRNA cited above. Thess 
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, polynucleotides or oligo 
nucleotides having a phosphate group attached via ester link 
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age 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. 
I0082 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' phos 
phate may be the result of nuclease cleavage of an RNA. 
Delivery is as fords interfering RNAs. In one embodiment, ss 
interfering RNAS having protected ends and nuclease resis 
tant modifications are administered for silencing. SS interfer 
ing 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. 
I0083 Hairpin interfering RNA: A hairpin interfering RNA 
is a single molecule (e.g., a single oligonucleotide chain) that 
comprises both the sense and antisense strands of an interfer 
ing 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 antisense interfering RNA strand 
by a short spacer. If needed for the chosen expression vector, 
3' terminal T's and nucleotides forming restriction sites may 
be added. The resulting RNA transcript folds back onto itself 
to form a stem-loop structure. 
I0084. 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. 
I0085 Interfering RNA may be delivered directly to the eye 
by ocular tissue injection Such as periocular, conjunctival, 
Subtenon, intracameral, intravitreal, intraocular, Subretinal, 
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. Intrac 
ameral 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. 
I0086) 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. 
I0087. 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, gly 
cine, hyaluronic acid, mannitol, and the like. 
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0088 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 
EDTA O.O1 
NaOHAHCI qs pH 7.4 
Purified water (RNase-free) qs 100 mL. 
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% 
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% 
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% 

0089 Generally, an effective amount of the interfering 
RNAs of embodiments of the invention results in an extracel 
lular concentration at the surface of the target cell of from 100 
uM to 1 uM, 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 fac 
tors 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, accord 
ing 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. 
0090 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 fre 
quent dosing and greater patient compliance. 
0091 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-containing 
tissue such as the trabecular meshwork, retina or optic nerve 
head at a therapeutic dose thereby ameliorating an ocular 
hypertension-associated disease process. 
0092. 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 
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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, Lafay 
ette, Colo.); polycations such as polyethyleneimine; cationic 
peptides such as Tat, polyarginine, or Penetratin (Antp pep 
tide); or liposomes. Liposomes are formed from standard 
vesicle-forming lipids and a sterol. Such as cholesterol, and 
may include a targeting molecule Such as a monoclonal anti 
body having binding affinity for endothelial cell surface anti 
gens, for example. Further, the liposomes may be PEGylated 
liposomes. 
(0093. 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 binding 
properties (e.g., protamine); or encapsulated in nanoparticles 
or liposomes. Tissue- or cell-specific delivery can be accom 
plished by the inclusion of an appropriate targeting moiety 
Such as an antibody or antibody fragment. 
0094 For ophthalmic delivery, an interfering RNA may be 
combined with ophthalmologically acceptable preservatives, 
co-solvents, Surfactants, Viscosity enhancers, penetration 
enhancers, buffers, sodium chloride, or water to form an 
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, hydroxyethyl cellulose, 
methylcellulose, polyvinylpyrrolidone, or the like may be 
added to the compositions of the present invention to improve 
the retention of the compound. 
0095. In order to prepare a sterile ophthalmic ointment 
formulation, the interfering RNA is combined with a preser 
Vative in an appropriate vehicle, such as mineral oil, liquid 
lanolin, or white petrolatum. Sterile ophthalmic gel formula 
tions may be prepared by Suspending the interfering RNA in 
a hydrophilic base prepared from the combination of, for 
example, CARBOPOL(R)-940 (BF Goodrich, Charlotte, 
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 compo 
sitions of the present invention may contain penetration 
enhancing agents such as cremephor and TWEENR 80 (poly 
oxyethylene Sorbitan monolaureate, Sigma Aldrich, St. 
Louis, Mo.), in the event the interfering RNA is less penetrat 
ing in the eye. 
0096 Kits: Embodiments of the present invention provide 
a kit that includes reagents for attenuating the expression 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). 
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The kit may also contain positive and negative control siR 
NAS or shRNA expression vectors (e.g., a non-targeting con 
trol 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. 
0097. 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 confine 
ment therewith and a first container means including an inter 
fering RNA composition and an acceptable carrier. Such kits 
can further include, if desired, one or more of various con 
ventional pharmaceutical kit components, such as, for 
example, containers with one or more pharmaceutically 
acceptable carriers, additional containers, etc., as will be 
readily apparent to those skilled in the art. Printed instruc 
tions, either as inserts or as labels, indicating quantities of the 
components to be administered, guidelines for administra 
tion, and/or guidelines for mixing the components, can also 
be included in the kit. 
0098. 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 manufacturer's instructions at inter 
fering RNA concentrations ranging from 0.1 nM-100 nM. 
SiCONTROLTM Non-Targeting siRNA #1 and siCON 
TROLTTM 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 (Applied 
Biosystems, Foster City, Calif.). The positive control siRNA 
gives essentially complete knockdown of cyclophilin B 
mRNA when transfection efficiency is 100%. Therefore, tar 
get mRNA knockdown is corrected for transfection 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 pro 
tein 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 concentration of interfering 
RNA is used that produces the desired level of knock-down in 
target gene expression. 
0099. The ability of interfering RNAs of the present inven 
tion 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 

0100. 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. 
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0101 Transfection of GTM-3 cells (Pang, I. H., et al., 
1994 Curr Eye Res. 13:51-63) was accomplished using stan 
dard in vitro concentrations (100 nM) of ROCK1 or ROCK2 
siRNAs, or a non-targeting control siRNA and DHARMA 
FECTR) #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-transfection. The ROCK1 siRNAs 
are double-stranded interfering RNAs having specificity for 
the following targets: siROCK1 #1 targets SEQ ID NO:23: 
siROCK1 #2 targets SEQIDNO: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 SEQID NO:10 appeared to 
be particularly effective. The ROCK2 siRNAs had little, if 
any, effect on ROCK1 expression, confirming the specificity 
of ROCK2 siRNAs for the ROCK2 target. 
0102. 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 1xsiRNA 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. 

Example 2 

Interfering RNA for Specifically Silencing ROCK2 
in Trabecular Meshwork Cells 

0103) 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. 
0104 Transfection of GTM-3 cells (Pang, I. H., et al., 
1994 Curr Eye Res. 13:51-63) was accomplished using stan 
dard in vitro concentrations (100 nM) of ROCK1 or ROCK2 
siRNA, or a non-targeting control siRNA and DHARMA 
FECTR) #1 transfection reagent (Dharmacon, Chicago, Ill.). 
ROCK2 protein expression was evaluated by western blot 
analysis 72 hours post-transfection. The ROCK2 siRNAs are 
double-stranded interfering RNAs having specificity for the 
following targets: siROCK2#1 targets SEQ ID NO:33; 
siROCK2H2 targets SEQIDNO:38; siROCK2#3 targets SEQ 
ID NO:34; siROCK2H4 targets SEQID NO:39. At 100 nM, 
each of the four ROCK2 siRNAs decreased ROCK2 expres 
sion 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. 
0105. 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 
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replaced with an equal volume of 1xsiRNA buffer (-siRNA). 
As shown by the data of FIG. 4, each of the four siRNAs 
reduced ROCK2 protein expression significantly at 10 and 1 
nM, with siROCK2#3 exhibiting slightly greater efficacy 
than the others. 
0106 The references cited herein, to the extent that they 
provide exemplary procedural or other details Supplementary 
to those set forth herein, are specifically incorporated by 
reference. 
0107 Those of skill in the art, in light of the present 
disclosure, will appreciate that obvious modifications of the 
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12 
Jul. 12, 2012 

embodiments disclosed hereincan be made without departing 
from the spirit and scope of the invention. All of the embodi 
ments disclosed herein can be made and executed without 
undue experimentation in light of the present disclosure. The 
full scope of the invention is set out in the disclosure and 
equivalent embodiments thereof. The specification should 
not be construed to unduly narrow the full scope of protection 
to which the present invention is entitled. 
0108. As used herein and unless otherwise indicated, the 
terms “a” and “an are taken to mean “one”, “at least one' or 
“one or more'. 

<16 Os NUMBER OF SEO ID NOS: 84 

<21 Os SEQ ID NO 1 
&211s LENGTH: 4 O65 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs SEQUENCE: 1 

atgtcgactg gggacagttt tag actica tttgaaaaaa tigaca acct gctg.cgggat 60 

Cccaaatcgg aagtgaattic ggattgtttg Ctggatggat tigatgctitt ggtatatgat 12O 

ttggattitt c ct gcc ttaag aaaaaacaaa aatattgaca actttittaag cagatataaa 18O 

gacacaataa ataaaat Cag agatttacga atgaaagctgaagattatga agtagtgaag 24 O 

gtgattggta gaggtgcatt toggagaagtt caattggitaa ggcatalaat C Caccaggaag 3 OO 

gtatatgcta tdaagcttct cagdaaattt gaaatgataa agagatctga ttctgcttitt 360 

ttctgggaag aaaggga cat catggcttitt gccalacagtic cttgggttgt to agctttitt 42O 

tatgcattcc aagatgatcg titatic totac atggtgatgg aata catgcc tigtggagat 48O 

cittgtaaact taatgagcaa citatgatgtg cctogaaaaat gggcacgatt citat actgca 54 O 

gaagtagttc ttgcattgga tigcaatc.cat tccatgggitt tt attcacag agatgtgaag 6 OO 

cctgataa.ca togctgctgga taaatctgga catttgaagit tagcagattt togg tacttgt 660 

atgaagatga at aagga agg catgg tacga tigtgatacag cqgttggaac acct gatt at 72O 

atttic cc ctgaagtatt aaa at CCC alaggt ggtgatggitt attatggaag agaatgtgac 78O 

tggtggit cqg ttgggg tatt tttatacgaa atgcttgtag gtgatacacic ttitt tatgca 84 O 

gattctittgg ttggaactta cagtaaaatt atgalaccata aaaatt cact tacctitt.cct 9 OO 

gatgataatg acatat caaa agaa.gcaaaa aacct tattt gtgcct tcct tactgacagg 96.O 

gaagtgaggit tagggcgaaa tigtgtagaa gaaatcaaac gaCatctott Cttcaaaaat O2O 

gaccagtggg Cttgggaaac gctcc.gagac actgtag cac cagttgtacc catttalagt O8O 

agtgacattg at act agtaa ttittgatgac ttggaagaag at aaaggaga ggaagaaa.ca 14 O 

titc cc tatt c ctaaagctitt cqttggcaat caactacctt ttgtaggatt tacatatt at 2 OO 

agcaatcgta gatactitatic titcagcaaat cotaatgata acagaactag ct coaatgca 26 O 

gataaaagct tcaggaaag tittgcaaaaa acaatctata agctggaaga acagctgcat 32O 

aatgaaatgc agittaaaaga tigaaatggag cagalagtgca galacct caaa cataaaacta 38O 

gacaagataa taaagaatt ggatgaagag ggaaatcaaa gaagaaatct agaatctaca 4 4 O 

gtgtct caga ttgagaagga gaaaatgttg ct acagdata gaattaatga gtaccalaaga 5 OO 
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aaagctgaac aggaaaatga gaagagaaga aatgtagaaa atgaagttt C tacattaaag 1560 

gatcagttgg aagacittaaa gaaagt cagt cagaatt cac agcttgctaa tagaagctg 162O 

tcc.cagttac aaaagcagct agaagaagcc aatgact tac ttaggacaga atcggacaca 168O 

gctgtaagat taggalagag ticacacagag atgagcaagt caattagt ca gttagagtcC 1740 

Ctgaacagag agttgcaaga gagaaatcga attittagaga attctaagtic acaaacagac 18OO 

aaagattatt accagctgca agctatatta gaagctgaac galagaga cag agg to atgat 1860 

tctgagatga ttggagacct tcaagcticga attacat citt tacaagagga ggtgaag cat 1920 

Ctcaaacata at Ctcgaaaa agtggaagga gaaagaaaag aggct Caaga catgcttaat 198O 

cact cagaaa aggaaaagaa taatttagagatagatttaa act acaaact taaat catta 2O4. O 

Caacaacggit tagaacaaga ggtaaatgaa cacaaagtaa C caaagctic tittaactgac 21OO 

aaac at caat Ctattgaaga ggcaaagttct gtggcaatgt gtgagatgga aaaaaagctg 216 O 

aaagaagaaa gagaagct cq agaga aggct gaaaatcggg ttgttcagat tagaalacag 222 O 

tgttccatgc tagacgttga t ctdaagcaa tot cagoaga aactagaac a tittgactgga 228O 

aataaagaaa ggatggagga tigaagittaag aatct aaccc ticaactgga gcaggaatca 234 O 

aataag.cggc tigttgttaca aaatgaattg aagacticaag catttgaggc algacaattta 24 OO 

aaaggtttag aaaagcagat gaaac aggaa ataaatactt tattggaagc aaa.gagatta 246 O 

ttagaatttg agittagctica gcttacgaaa cagtatagag gaaatgaagg acagatgcgg 252O 

gagctacaag at cagottga agctgagcaa tatttct cqa cactittataa aacco aggta 2580 

aaggaactta aagaagaaat taagaaaaa alacagagaaa atttaaagaa aatacaggaa 264 O 

ctacaaaatgaaaaagaaac tottgctact cagttggat.c tag cagaaac aaaagct gag 27 OO 

tctgagcagt tdcgc.gagg cct tctggaa galacagtatt ttgaattgac gcaagaaagc 276 O 

aagaaagctg. Cttcaagaaa tagacaagag attacagata aagat cacac tottagt cq9 282O 

Cttgaagaag caaacagcat gct aaccalaa gat attgaaa tattaagaag agagaatgaa 288O 

gagota acag agaaaatgaa gaaggcagag gaagaatata alactggaga a ggaggaggag 294 O 

atcagtaatc ttaaggctgc ctittgaaaag aatat caa.ca citgaacgaac cct taaaa.ca 3 OOO 

Caggctgtta acaaattggc agaaataatgaatcgaaaag attittaaaat tatagaaag 3 O 6 O 

aaagctaata cacaagattt gagaaagaaa gaaaaggaala atcgaaagct gcaactggaa 312 O 

Ctcaac Caag aaa.gagagaa attcaaccag atgg tagta aac at Cagala ggaactgaat 318O 

gacatgcaag cqcaattggit agaagaatgt gcacatagga atgagct tca gatgcagttg 324 O 

gccagdaaag agagtgat at tagcaattig C9tgctaaac ttittggacct Ctcggattct 33 OO 

acaagtgttg Ctagttitt Co. tagtgctgat gaaactgatg gta acct coc agagt calaga 3360 

attgaaggitt ggctitt cagt accaaataga ggaaat atca aacgatatgg Ctggaagaaa 342O 

Cagtatgttg tdgtaa.gcag caaaaaaatt ttgttctata atgacgaaca agataaggag 3480 

caatccaatic catctatogt attggacata gataaactgt titcacgttag acctgta acc 354 O 

caaggagatg togtatagagc tigaaactgaa gaaattic cta aaatatt coa gatactatat 36OO 

gcaaatgaag gtgaatgtag aaaagatgta gagatggaac Cagtacaiaca agctgaaaaa 366 O 

actaatttico aaaatcacaa aggc.catgag tittattocta cactic tacca ctitt.cct gcc 372 O 

aattgttgatg cct gtgccaa acct citctgg catgtttitta agccaccc.cc togc cctagag 378 O 
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citgatt coat acaatcaagg aaaaatgaag aaagttcaaga gattcagaaa aaactgtata 18OO 

Cattagaaga acatcttagc aatgagatgc aagccaaaga ggaactggala Cagaagtgca 1860 

aatctgttaa tact.cgc.cta gaaaaaacag caaaggagct agaagaggag attacct tac 1920 

ggaaaagtgt ggaatcagca ttalagacagt tagaaagaga aaaggcgctt Ctt cago aca 198O 

aaaatgcaga at atcagagg aaa.gctgatc atgaagcaga caaaaaacga aatttggaaa 2O4. O 

atgatgttaa cagcttaaaa gat caactitg aagatttgaaaaaaagaaat caaaact ct c 21OO 

aaatat coac tdagaaagtgaat caactico agaga caact ggatgaaac caatgctttac 216 O 

tgcgaacaga gtctgatact gcago'ccggit taaggaaaac C caggcagala agttcaaaac 222 O 

agatticagda gctggaat ct aacaatagag atctacaaga taaaaactgc Ctgctggaga 228O 

ctgccaagtt aaaacttgaa aagga attta t caatct tca gtcagcticta gaatctgaaa 234 O 

ggagggat.cg aacccatgga t cagagataa ttaatgattt acaaggtaga atatgtggCC 24 OO 

tagaagaaga tittaaagaac ggcaaaatct tactagogala agtagaactg gagaa.gagac 246 O 

aact tcagga gagatt tact gatttggaaa aggaaaaaag caa.catggala atagatatga 252O 

Cataccaact aaaagttata cagcagagcc tagaacaaga agaagctgaa catalaggc.ca 2580 

Calaaggcacg act agcagat aaaaataaga tictatgagtic catcgaagaa gccaaat cag 264 O 

aagc catgaa agaaatggag aagaa.gct ct taggaaag aactittaaaa Cagaaagtgg 27 OO 

agaacctatt gctagaagct gagaaaagat gttct citatt agacitgtgac citcaaac agt 276 O 

Cacagcagaa aataaatgag ct cct taaac agaaagatgt gctaaatgag gatgttagaa 282O 

acctgacatt aaaaatagag caagaaactic agaag.cgctg. cct tacacaa aatgacctga 288O 

agatgcaaac acaac aggtt alacacactaa aaatgtcaga aaa.gcagtta aagcaagaaa 294 O 

at aaccatct catggaaatgaaaatgaact tdgaaaaa.ca aaatgctgaa citt cqaaaag 3 OOO 

aacgtcagga tigcagatggg caaatgaaag agctic cagga t cagctic gala gcagaac agt 3 O 6 O 

atttct caac cctittataaa acacaagtta gggagcttaa agaagaatgt gaagaaaaga 312 O 

ccaaacttgg taaagaattig cagcagaaga aac aggaatt acaggatgala C9ggact Ctt 318O 

tggctg.ccca actggagat.c accttgacca aag cagattic tagcaactg gct cqttcaa 324 O 

ttgctgaaga acaat attct gatttggaaa aagagaagat catgaaagag Ctggagat.ca 33 OO 

aagagatgat ggctagacac aaa.caggaac ttacggaaaa agatgctaca attgcttctic 3360 

ttgaggaaac taataggaca Ctalactagtg atgttgccaa ticttgcaaat gagaaagaag 342O 

aattaaataa caaattgaaa gatgttcaag agcaactgtc. aagattgaaa gatgaagaaa 3480 

taag.cgcagc agct attaaa gCacagtttg agaag cagot attalacagala agaac actica 354 O 

aaacticaa.gc tigtgaataag ttggctgaga t catgaatcg aaaagaacct gtcaa.gc.gtg 36OO 

gtaatgacac agatgtgcgg agaaaagaga aggagaatag aaa.gctacat atggagctta 366 O 

aatctgaacg tagaaattg acc cagoaga tigatcaagta t cagaaagaa citgaatgaaa 372 O 

tgcaggcaca aatagctgaa gaga.gc.ca.ga titcga attga actgcagatg acattggaca 378 O 

gtaalagacag tacattgag cagctg.cggit cacaact coa agccttgcat attggtctgg 384 O 

at agttcCag tataggcagt ggaccagggg atgctgaggc agatgatggg ttt Coagaat 3900 

Caagattaga aggatggctt t cattgcctg tacgaaacaa Cactaagaala tittggatggg 396 O 

ttaaaaagta tdtgattgta agcagtaaga agatt cittitt citatgacagt gaacaagata 4 O2O 
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aagaacaatic caatcc titac atggttt tag atatagacaa gttattt cat gtc.cgaccag 4 O8O 

ttacacagac agatgtgitat agagcagatg ctaaagaaat tccaaggata titccagattic 414 O 

tgtatgccaa talaggagaa agtaagaagg aacaagaatt to cagtggag ccagttggag 42OO 

aaaaatctaa ttatatttgc cacaagggac atgagttitat tcc tact citt tat catttcc 426 O 

caac caactg tdaggcttgt atgaagcc cc tdtggcacat gtttaagcct c ct cotgctt 432O 

tggagtgc.cg ccgttgcc at attaagtgtc. ataaagat.ca tatggacaaa aaggaggaga 438 O 

ttatagcacc ttgcaaagta tattatgata tittcaacggc aaagaatctg. t tattac tag 4 44 O 

caaattctac agaagagcag Cagaagtggg ttagt cqgtt ggtgaaaaag atacctaaaa 4500 

agcc cc cago to cagaccct tttgc.ccgat catct cotag aacttcaatg aagatacagc 456 O 

aaaaccagtic tattagacgg ccaagttcgac agcttgc.ccc aaacaaacct agctaactgc 462O 

cittctataa agcagt catt attcaaggtg atcgt attct tccagtgaaa acaag actga 468O 

aatatgatgg cccaaaattt attaaaaag.c tatatttitcc tdagagact g atacatacac 474. O 

t catacatat atgtgttc.cc ctittt coctd taatataaat tacaaatctg. g.gctic ctittg 48OO 

aagcaa.cagg ttgaac caac aatgattggit tdatagacta aggatatatgcaact ct tcc 486 O 

agacttitt co ataaagct ct citcggcagtic gct cacacta caatgcacac aaggattgag 492 O 

aagagittaaa gogotaaagaa alacat cittitt ctagottcaa cagagaggitt tolaccagolac 498O 

atttaccaga agaatctggg aatggattico act acagtga tattgactgc atc.tttalaga 5040 

agtgac catt at actgttgta tatatatata alacacacaca catatatata tatatatata 51OO 

gtactictaat actgcaagaa gottttittaa act tcc cact ttatttittta tacacattaa 516 O 

t cagatat cattacttgctg cagttgcaac tatgcacttig tataaagcca taatgttgga 522 O 

gtttatat ca ct catt cotg togtacctgat gigaagttgca tott catgtt taa.gcagtta 528 O 

ctgtaacaag aagtttaaag ttaattatat cagtttic cta atgctt catgataggcaact 534 O 

ttacccattt togaatgcc tit aatttaattt ttittcaaagt ct cagcc ct g totgt attaa 54 OO 

aaaacaaaaa aagcgtttac cagct cittag gatgtaaact agctttgttgg aagataaatc 546 O 

gtgcactatt tttacacata aatagittata t caatgtcag cct attittga ttaacaaatg 552O 

tttittaaagt attattggitt atagaaacaa taatggatgg togttggaact aatatat cot 558 O 

tgatgtctgt ct attatt cattcaact citt tttacagacic ticagt attag totgtgacta 564 O 

caaaat attt tatttgctitt aaatttgctg gct accc tag atgtgtttitt attcc tiggta st OO 

aaga catttgttgattacatt ttcacactta agattcaaaa tttitt cocaa atataaagaa 576. O 

aactaagaca gactgtagat gcattittaaa tatttaaata tdatcct cag acatgcagot 582O 

gtgttgttggca gtattittagt accgggittaa gaaaactggc alactgggaag aagtggcct C 588 O 

aaaggc actt aatttgattt ttatttittta aatgctgtca aagttacagt ttacgcagga 594 O 

cattcttgcc g tatt ct cat gatcc cagat aagtgtgtgt tittatactgc aacaatatgc 6 OOO 

agcaatggta agcgtaaagt tttitttitttgtttttgttitt tttittatatt atgaagttctt 6 O6 O 

ttaa.cagt ct citctittatat aaatacacag agtttggitat gat atttaaa tacat catct 612 O 

ggcc aggcat ggtggcttac gcctgtaatc Ctagc actitt gggaggc.cala gacgggcgga 618O 

t cacct gagg taggagttcaagaccagcc tic ccaa.cat agtgaaactic ct ct ct acc 624 O 

aatatacaaa aattagc.cgg gcatgatggt ggtggcctgt aatcc cagct acttgggagg 63 OO 
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Ctgaga Cagg agaatcgctt galaccCagga gacggtggitt gcagtgagcg aagat.cgagc 636 O 

Cactgcactic cagcctgggc agctgaacaa gactic.cgt.ct c 64 O1 

<210s, SEQ ID NO 3 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 3 

atalacatgct gctggataa 19 

<210s, SEQ ID NO 4 
&211s LENGTH: 21 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Sense Strand with 3'NN 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc RNA 
<222s. LOCATION: (1) . . (19 
<223> OTHER INFORMATION: ribonucleotides 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: (2O) . . (21) 
<223> OTHER INFORMATION: any, A, T/U, C, G 

<4 OOs, SEQUENCE: 4 

auaiacalugcu gouggallaan in 21 

<210s, SEQ ID NO 5 
&211s LENGTH: 21 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: AntiSense Strand with 3'NN 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc RNA 
<222s. LOCATION: (1) . . (19 
<223> OTHER INFORMATION: ribonucleotides 
22 Os. FEATURE: 

<221 > NAMEAKEY: misc feature 
<222s. LOCATION: (2O) . . (21) 
<223> OTHER INFORMATION: any, A, T/U, C, G 

<4 OOs, SEQUENCE: 5 

ulualuccagca gcaugulualun in 21 

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

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223 is OTHER INFORMATION: Sense Strand 

<4 OOs, SEQUENCE: 6 

auaiacalugcu gouggaluaalu u. 21 

<210s, SEQ ID NO 7 
&211s LENGTH: 21 
212. TYPE : RNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: AntiSense Strand 
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SEQUENCE: 7 

ulualuccagca gcauguuaulu u. 

SEQ ID NO 8 

FEATURE: 

LENGTH: 48 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 

FEATURE: 

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

NAMEAKEY: misc feature 
LOCATION: (2O) ... (27) 
OTHER INFORMATION: any, A, T/U, C, G 
FEATURE: 

NAMEAKEY: misc feature 
LOCATION: (28) ... (48) 
OTHER INFORMATION: 

SEQUENCE: 8 

ribonucleotides 

18 

- Continued 

OTHER INFORMATION: Hairpin duplex with loop 

auaiacalugcu gouggallaan nnnnn.nnulla luccagcagda lugulualuulu. 

SEO ID NO 9 
LENGTH 19 
TYPE: DNA 
ORGANISM: Artificial 
FEATURE: 
OTHER INFORMATION: 

SEQUENCE: 9 

gtacttgt at galagatgaa 

SEQ ID NO 10 
LENGTH 19 
TYPE: DNA 

Target Sequence 

ORGANISM: Artificial 
FEATURE: 
OTHER INFORMATION: 

SEQUENCE: 1.O 

gtatgaagat gaataagga 

SEQ ID NO 11 
LENGTH 19 
TYPE: DNA 

Target Sequence 

ORGANISM: Artificial 
FEATURE: 
OTHER INFORMATION: 

SEQUENCE: 11 

tagctic caat gcagataaa 

SEQ ID NO 12 
LENGTH 19 
TYPE: DNA 

Target Sequence 

ORGANISM: Artificial 
FEATURE: 
OTHER INFORMATION: 

SEQUENCE: 12 

atcagttgga agacittaaa 

Target Sequence 

21 

48 

19 

19 

19 

19 

Jul. 12, 2012 



US 2012/01 78794 A1 Jul. 12, 2012 
19 

- Continued 

<210s, SEQ ID NO 13 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 13 

gaccttcaag citcqaatta 19 

<210s, SEQ ID NO 14 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 14 

gaac atttga Ctggaaata 19 

<210s, SEQ ID NO 15 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 15 

tagcticagot tacgaalaca 19 

<210s, SEQ ID NO 16 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 16 

acgaaacagt atagaggaa 19 

<210s, SEQ ID NO 17 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 17 

tittgaattga cqcaagaaa 19 

<210s, SEQ ID NO 18 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 18 

Cactgttagt cqgcttgaa 19 

<210s, SEQ ID NO 19 
&211s LENGTH: 19 
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&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 19 

acagcatgct aaccaaaga 

<210s, SEQ ID NO 2 O 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 2O 

gttaacaa at tagaaa 

<210s, SEQ ID NO 21 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 21 

accagatggit agtgaaaca 

<210s, SEQ ID NO 22 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 22 

gtagaagaat gtgcacata 

<210s, SEQ ID NO 23 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 23 

gcaaagagag tatattga 

<210s, SEQ ID NO 24 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 24 

gtaccalaata gaggaaata 

<210s, SEQ ID NO 25 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

20 

- Continued 

19 

19 

19 

19 

19 

19 
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<4 OOs, SEQUENCE: 25 

gttctataat gacgaacaa 

<210s, SEQ ID NO 26 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 26 

gataaactgt ttcacgitta 

<210s, SEQ ID NO 27 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 27 

taaactgttt cacgttaga 

<210s, SEQ ID NO 28 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 28 

gttt cacgtt agacct gta 

<210s, SEQ ID NO 29 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 29 

tgtcgaagat gcc atgtta 

<210s, SEQ ID NO 3 O 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 30 

gtcgaagatg C catgttaa 

<210s, SEQ ID NO 31 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 31 

acaa catgct cittggataa 

21 

- Continued 

19 

19 

19 

19 

19 

19 

19 
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<210s, SEQ ID NO 32 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 32 

tgttaatact cqcctagaa 19 

<210s, SEQ ID NO 33 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 33 

gaaagctgat catgaa.gca 19 

<210s, SEQ ID NO 34 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 34 

cagotggaat ctaacaata 19 

<210s, SEQ ID NO 35 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 35 

gatatgacat accaactaa 19 

<210s, SEQ ID NO 36 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 36 

aggcacgact agcagataa 19 

<210s, SEQ ID NO 37 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OO > SEQUENCE: 37 

attagactgt gacct caaa 19 

<210s, SEQ ID NO 38 
&211s LENGTH: 19 



US 2012/01 78794 A1 

&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 38 

gatgatggct agacacaaa 

<210s, SEQ ID NO 39 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 39 

ctaaagaaat tccaaggat 

<210s, SEQ ID NO 4 O 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 4 O 

tcqtatt citt coagtgaaa 

<210s, SEQ ID NO 41 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 41 

ttgcaact at gcacttgta 

<210s, SEQ ID NO 42 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 42 

caactatoca cittgtataa 

<210s, SEQ ID NO 43 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 43 

gttgcatgtt catgtttaa 

<210s, SEQ ID NO 44 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

23 

- Continued 

19 

19 

19 

19 

19 

19 
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<4 OOs, SEQUENCE: 44 

titcc taatgc tit catgata 

<210s, SEQ ID NO 45 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 45 

Ctagctttgt ggalagataa 

<210s, SEQ ID NO 46 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 46 

gaagataaat cqtgcact a 

<210s, SEQ ID NO 47 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 47 

ccttgatgtc. tdt ct atta 

<210s, SEQ ID NO 48 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 48 

cittgatgtct gtc.t.attat 

<210s, SEQ ID NO 49 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 49 

tttacagacc ticagtatta 

<210s, SEQ ID NO 50 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 50 

tatt agtctg tdactacaa 

24 

- Continued 

19 

19 

19 

19 

19 

19 

19 
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<210s, SEQ ID NO 51 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 51 

taaatatgat cotcagaca 19 

<210s, SEQ ID NO 52 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 52 

Cagcaatggit aag.cgtaaa 19 

<210s, SEQ ID NO 53 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 53 

citcc.gt ct ct accaatata 19 

<210s, SEQ ID NO 54 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 54 

tgatggtggt ggcctgtaa 19 

<210s, SEQ ID NO 55 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OO > SEQUENCE: 55 

Cttgctggat ggcttaaat 19 

<210s, SEQ ID NO 56 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 56 

ggattic actt gtaggalaca 19 

<210s, SEQ ID NO 57 
&211s LENGTH: 19 
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&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OO > SEQUENCE: 57 

t catcggatt tacctact a 

<210s, SEQ ID NO 58 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 58 

taaatgagct c cittaalaca 

<210s, SEQ ID NO 59 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OO > SEQUENCE: 59 

gttagaaacc tdacattaa 

<210s, SEQ ID NO 60 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 60 

at aaccatct catggaaat 

<210s, SEQ ID NO 61 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 61 

t ct cittgagg aaactaata 

<210s, SEQ ID NO 62 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 62 

caat cittgca aatgagaaa 

<210s, SEQ ID NO 63 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

26 

- Continued 

19 

19 

19 

19 

19 
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<4 OOs, SEQUENCE: 63 

taag.cgcagc agct attaa 

<210s, SEQ ID NO 64 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 64 

gagaatagaa agctacata 

<210s, SEQ ID NO 65 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 65 

gctacatatg gagcttaaa 

<210s, SEQ ID NO 66 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 66 

ctacatatgg agcttaaat 

<210s, SEQ ID NO 67 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OO > SEQUENCE: 67 

gatgacattg gacagtaaa 

<210s, SEQ ID NO 68 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 68 

tctggatagt to cagtata 

<210s, SEQ ID NO 69 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 69 

gaacaatcca atccttaca 
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- Continued 

<210s, SEQ ID NO 70 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OO > SEQUENCE: 7 O 

gtatagagca gatgctaaa 19 

<210s, SEQ ID NO 71 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 71 

ataaagcc at aatgttgga 19 

<210s, SEQ ID NO 72 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 72 

tagctttgttg galagataaa 19 

<210s, SEQ ID NO 73 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OO > SEQUENCE: 73 

aacgacat ct citt cittcaa 19 

<210s, SEQ ID NO 74 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OOs, SEQUENCE: 74 

gaagaaac at tcc ctatt c 19 

<210s, SEQ ID NO 75 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OO > SEQUENCE: 75 

tagcaatcgt agatactta 19 

<210s, SEQ ID NO 76 
&211s LENGTH: 19 
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&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OO > SEQUENCE: 76 

gccaatgact tact tagga 

<210s, SEQ ID NO 77 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OO > SEQUENCE: 77 

ggacacagct gtaagattg 

<210s, SEQ ID NO 78 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OO > SEQUENCE: 78 

gagatgagca agt caatta 

<210s, SEQ ID NO 79 
&211s LENGTH: 19 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Target Sequence 

<4 OO > SEQUENCE: 79 

gtaaccaaag citcqtttaa 

<210s, SEQ ID NO 8O 
&211s LENGTH: 19 
212. TYPE : RNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223 is OTHER INFORMATION: Sense Strand 

<4 OOs, SEQUENCE: 80 

auaiacalugcu gouggaluaa 

<210s, SEQ ID NO 81 
&211s LENGTH: 19 
212. TYPE : RNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: AntiSense Strand 

<4 OOs, SEQUENCE: 81 

ulualuccagca gcaugulualu. 

<210s, SEQ ID NO 82 
&211s LENGTH: 25 
&212s. TYPE: DNA 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223 is OTHER INFORMATION: Sense Strand 
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- Continued 

<4 OOs, SEQUENCE: 82 

atalacatgct gctggataaa tictgg 

<210s, SEQ ID NO 83 
&211s LENGTH: 25 
212. TYPE : RNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223 is OTHER INFORMATION: Sense Strand 

<4 OOs, SEQUENCE: 83 

auaiacalugcu gouggallaaa.. ulcugg 

<210s, SEQ ID NO 84 
&211s LENGTH: 27 
212. TYPE : RNA 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: AntiSense Strand 

<4 OOs, SEQUENCE: 84 

ccagaluululau C caggagcau gullaululu. 

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

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

prising 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 and an antisense nucleotide 

Strand 
wherein the antisense Strand: 

comprises a ribonucleotide sequence consisting of the 
base sequence of SEQ ID NO:3, 9-28, or 30-79 
with uridine bases substituted for thymidine bases: 

is Substantially complementary to the sense Strand; 
and 

hybridizes under physiological conditions to a portion 
of mRNA corresponding to SEQID NO:1 or SEQ 
ID NO: 2; 

wherein the interfering RNA directs RISC-mediated cleav 
age of Rho kinase mRNA, and 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 has glaucoma. 

4. The method of claim 1 wherein the composition is 
administered via a topical, intravitreal, transcleral, periocular, 
conjunctival, Subtenon, intracameral, Subretinal, Subconjunc 
tival, 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, 
3379,3453,3511,3513,3519,3782,998, 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 

25 

25 

27 

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 administering 
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 
portion of mRNA corresponding to SEQ ID NO:1 or 
SEQID 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, respectively. 

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

9. A method of attenuating expression of Rho kinase 
mRNA of a Subject, comprising: 

administering to an eye of the Subject a composition com 
prising an effective amount of single-stranded interfer 
ing RNA having a length of 19 to 49 nucleotides and a 
pharmaceutically acceptable carrier, 
wherein the single-stranded interfering RNA hybridizes 

under physiological conditions to a portion of mRNA 
corresponding to SEQ ID NO:1 comprising nucle 
otide 605, 653, 659, 1248, 1562, 1876, 2266, 2474, 
2485, 2740, 2808, 2834, 3007, 3146, 3199, 3245, 
3379,3453,3511,3513,3519,3782,998, 1132, 1200, 
1648, 1674, 1708, or 2077, and the interfering RNA 
has a region of at least 80% to 100 contiguous comple 
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mentarity of at least 19 nucleotides with the hybrid 
izing portion of mRNA corresponding to SEQ ID 
NO:1, 

O 

wherein the single-stranded interfering RNA hybridizes 
under physiological conditions to a portion of mRNA 
corresponding to SEQ ID NO:2 comprising nucle 
otide 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 80% to 100% contiguous complementarity of 
at least 19 nucleotides with the hybridizing portion of 
mRNA corresponding to SEQID NO:2, 

wherein the interfering RNA directs cleavage of Rho 
kinase mRNA, and wherein the expression of Rho 
kinase mRNA is thereby attenuated. 

10. A method of attenuating expression of Rho kinase 
mRNA in a Subject, the method comprising: 

administering to an eye of the Subject a composition com 
prising 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 a ribonucleotide sequence 
consisting of the base sequence of 3, 9-28, or 30-79, 
with uridine bases substituted for thymidine bases 

wherein the interfering RNA directs RISC-mediated cleav 
age of Rho kinase mRNA, and wherein the expression of 
the Rho kinase mRNA is attenuated thereby. 

11. The method of claim 10 wherein the Rhokinase 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 3, 9-28, 30, 
or 73-79. 

12. The method of claim 10 wherein the Rhokinase 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 
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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, SEQID NO:71, or SEQID NO:72. 

13. The method of claim 10 wherein the interfering RNA 
comprises a region of at least 14 contiguous nucleotides hav 
ing 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 fur 
ther 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% complementarity 
to, or at least 90% sequence identity with, the penultimate 13 
nucleotides of the 3' end of a second mRNA corresponding to 
any one of SEQID NO:3, 9-28, or 30-79. 

16. The method of claim 10, wherein the subject has ocular 
hypertension. 

17. The method of claim 10, wherein the subject has glau 
COa. 

18. The method of claim 10 wherein the composition is 
administered via a topical, intravitreal, transcleral, periocular, 
conjunctival, Subtenon, intracameral, Subretinal, Subconjunc 
tival, retrobulbar, or intracanalicular route. 

19. The method of claim 10 wherein the composition is 
administered via in vivo expression from an interfering RNA 
expression vector. 


