
Claims: 

1. A double-stranded nucleic acid molecule comprising a sense strand 

and an antisense strand, 	wherein the sense strand and. the antisense 

strand are selected from the 	---- - 	u 	- 	4. 	, , -- antisense strand, 

wherein the 	 - 	 - sense 	- 	: 	antisenseria-n-d--are 	 ..-.. 

described an-oligonucleotides 	 as REOA 48 	(SEQ ID NOS: 	79 and 113) 	or 

the oligonucleotides described as RHOA 48u 	(SEQ ID NOS: 	80 and 114); 

or a pharmaceutically acceptable salt of such nucleic acid molecule; 

wherein the double--stranded nucleicacid 	- 	le has the 	cture: 

5' 	rIGUAGCAAGAUGACDUaUG -Z 	3' 	(antisense 	P 	( 	113) 

illi =1 Lill 
3' 	-ACAUCGUUCUACTJGAAGAC -z" 5' 	(sense SEQ ID NO:79) 

or 

5' 	AGUAGCARGIVJGACUUCUG 	 (antisense SEQ ID NO:114) 

1111] 	LW 
-UCAUCGUUCUACUGAAGAC -z" 5' 	(sense SEQ ID N0:80) 

wherein each 	
, 	

represents base pairing; 

wherein 	each 	of 	A, 	C, 	G 	and 	U 	is 	independently 	an 	unmodified 

ribonucleotide, 	a 	modified 	ribonucleotide, 	or 	an 	unconventional 

moiety; 

wherein 	each 	of 	S 	and 	 independently1-5 	consecutive 

nucleotides 	or 	non-nucleotide 	moietiesor 	a 	combination 	thereof 

covalen tly attached 	3' 	terminus of th 	y d in which 

present;  

wherein 	 me:1 ,-, 	covaier- 	 , 	at 	
, 

terminusof the sense saran- 

'z-,.- 	Ina double 	 '..a 	-- 	 1 described stranded nuclei 	-- a 	 of claim 	 an 

11HOL_48, 	 the wherein 	antisence 	strand 	,---e-eilip-SCE.', 	the 	seer- )- 

'.. 	_ _ 	' 	3' 	(SEQ 	ID 	NO: 	113) 	 th-e- and wherein 	sense 

the 	 5' 	CACLACUCAUCUUCCUP,CP_ 3' 	-^ ' comprises 	sequence 	 ; 	 _ 	- 

a pharmaceutically acceptable salt of  such nucleic acid molecule. 
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---eleuial-e- ...,tran.dc.--„d 	nucleic 	acid 	----el 	claim 	, 3. 	The 	 2 	having 

,tructurc : 

52 	7. 	'.:.'..- 	Y.. 	' 	A. ,I ..-C,A.AC,•'..,41.i..'[.:....',-..!.'.J1...I.:(,-..'t.''.].74----lk...,-.31-.4i1Ht+3,.-;.,.u.-N-i-,E;(-z ....7...-i .;.,....-Nt.:...,,-.L4--,;. ... 

I-4.1 	1-  1 	111 14 1 	1 	1 	1 	i 	i- 
3'V AC,A.t.i.CGUUGU-A-€71.j-CA.A.GAC 	5' 	 ....i':..:."'.. "?, 

. 	
z" 	(i,‘.:7...,:.. 	.!-•,..t....,'.- 	..:1 

v...,.'..,-.-..-1.,, .:±...o.---•..,4,..4:.-1-44 	-72--reprefits--43,ae-raifii 	"-: 

iii--- 	 A, 	C, 	C 	.1,1 i,..1i...:•;.. ''2 '-'1 ":' 	..! 	:211 	of 	 ..t1t1,. 	---is- 	s,cti ,:.:,... ,.,..-.-:.i:,:,......- - ,..,11,13-edifteol-ri-boilae-;?-:,4i,c-le-,i-it 

Ii-e-reill---ea-C-h—O-1- Z 	Z.' 	.,i.. 	 t ---a-nit4-, 	,.-..: 	..T..i.:..!..p.e..;...t..:'. '.1-..:. „ 	-p-res-en-t-- or 	ittseitti-b-at--if 	--reser 

..i.,:.:-'.,•:114:.:p?!•,fi 	1-5- '2 ,1 .1:-:. 	., . ,.: . .-.79eittiw---,}2-,.is.-,:..::-.:-.!:.,q.}7'...ide-s---o-r--n.(4-r--R.43-eleo-tide- inoietics of-rt--eolfitbiliation 

1....:,-..,..1 .''..•.. 	f 	 .7E' 	 in-wilieti-it- is ec.-,•:..'.........'..f. ,:tiy--..'.1ik-ed--..!: 	:,.',.....: 	-mita-,. -fic.-o-f-J1.L 	:i - rittit.1 	 present.-; 

F.,
if i'dere.i.n z" 	ay-b-e----ppeii-e- or -€113- . 	-p -is -a- -e,,e-rifkifig ncioiety -e-o-NA-eutti:,' 

..,.-•;-.4.1.,.,..,:-.+-.•,-,-,1.7.-.-.i..i...-. - ... ,,.:.,,,....-- 7 7-.--... 	-2,-,:::•..:.i.F-..;..7tii-s-f.;..7 	-11'7f•-.4..-.-4...:.,.'.,•.......--...-1±--:::,',--],:',.?:,.....n.,.4--.;--of 



42. 	The double-stranded nucleic acid molecule of 	claim 5-1., 	wherein 

in 	the 	antisense 	strand 	a 	mirror 	nucleotide 	or 	a 	21 -5' 	linked 

ribonucleotide is present in at least one of positions 5, 	6, 	7 or 8 

(5'›3'), 	one 	or 	more 	2'-0-Methyl 	sugar-modified 	ribonucleotide 	is 

present and z is a nucleotide moiety or a non-nucleotide moiety 

covalently attached at the 3' terminus; and 

wherein 	in 	the 	sense 	strand 	4- 	5 	 2' 	5' 	linked or 	conotcutivc 

-4...- 	 the 	3' 	terminal .-: 	z-- 	are 	prosent 	at 	 or 	penultimate 

is popitions,Z 	a nucleotide or non-nucleotide moiety -is--covalently 

attached at the 3' 	terminus, 	one or more 2'-0-Methyl sugar-modified 

ribonucleotide is 	 is present, 	and z" 	present, 	o 

a-phariliaccutically alt of 	. 	 aci-d-ffieleculc. 

3. 	The double-stranded, nucleic acid molecule of claim 2, 	wherein in 

the sense strand 4 or 5 consecutive 2'-5' 	linked ribonuclectides are 

present at the 3' 	terminal or penultimate positions. 

,.I7,-4. 	The double-stranded nucleic acid molecule of 	claim 342-, 	wherein 

in 	the 	antisense 	strand 	(5'>3') 	2'-0-Methyl 	sugar-modified 

ribonucleotides are present at positions 1, 	3, 	11, 	14, 	15, 	17 and 18 

(5'›3'); 	and 

wherein 	in 	the 	sense 	strand 	(5'>3') 	a 	2'-0-Methyl 	sugar 	modified 

ribonucleotide 	is 	 at 	 1, 	2' 	-5' 	linked present 	position 

ribonucicotidcs arc prcocnt at positi no 15, 	16-, 	17, 	18 and 19; 	or 

a pharmaceutically acceptable salt of such nucleic acid molecule, 

5. The double-stranded nucleic acid molecule of claim 4, 	wherein in 

the 	sense 	strand 	2'-5' 	linked 	ribonucleotides 	are 	present 	at 

-c)ositions 	15, 	16, 	17, 	18 and 	9 

6. The double-stranded nucleic 	 in acid molecule of claim -F. 2, 	whcrcin 

thc 	antiscnsc 	3trand --.1-- 2' 	5'-1-,  ribonucIeotidc 	-E-.. 	prosont 	a-t- 

posA 	- 

wherein 	in the 	sense 	strand Z' 	is 	a non-nucleotide 	C3Pi 	moiety -,,La 

covalently attached to the 3 terminus, 	inverted z" -- 	 .,-,-, 	an 

abas-i,e-deexyribonucicotidc, or 

a pharmaceutically acceptable salt of such nucleic acid molecule. 
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7. The double-stranded nucleic acid molecule of claim 6, wherein z" 

is selected from the group consisting of abasic moiety, an inverted 

abasic moiety, 	an inverted abasic deoxyribonucleotide, a C6 	amino 

and a mirror nucleotide. 

molecule of 	claim 

ribonucleotide 

&2, wherein 48. 

in 

The double-stranded nucleic acid 

the antisense strand a 2I-5' 	linked 
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is present at position 6, at position 7 or at positions 6 and 7; or 

a pharmaceutically acceptable salt of such nucleic acid molecule. 

49. The double-stranded nucleic acid molecule of claim 3, 

in 	the 	 2' 0 Methyl wherein 	 antisense 	strand 	 sugar modified 

-:, 	-4- c 	. 	 arc present at positions 	 _,... 

51 >-3°), 	2'-5' 	linked 	 is 	 6, a 	 ribonucleotide 	present at position 	and 

Z is a C3Pi-C3OH moiety covalently attached to the 3' 	terminus; and . 

in 	 2' 0 Methyl wherein 	the 	sense 	strand 	a 	 sugar modifed 

' 	 t- 	1 	 2' 	5' 	linked ribonucleotide 	present 	at 	pond 	, 	('>3° )--, 

ides 	 15, 	15, 	17, 	18 	1-4 -: 	- 	are 	present 	at 	position 	 and 

Z° 	is 	C3Pi 	 the 3° 	terminus, (5°>3'), 	a 	moiety covalently attached at 

and z" is an inverted abasic deoxyribonucleotide capping moiety; or 

a pharmaceutically acceptable salt of such nucleic acid molecule. 

10. The double-stranded nucleic acid molecule of claim 9, wherein in 

the 	antisense 	strand 	the 	5° 	terminus 	is 	phosphorylated; 	or 	a 

aharmaceutically acceptable salt cf such nucleic acid molecule. 

411. The double-stranded nucleic acid molecule of claim -9, wherein 

in. 	the 	antisense 	strand 	2'-0-Methyl 	sugar-modified ribonucleotides 

are present 	at positions 	1, 	3, 	11, 	14, 	15, 	17 	and 	18 	(5' 	) r 	-21-- 

5' 	linked 	 is 6, 	Z is 	C3Pi-C3OH rioon,Jcicotide 	-present at position 	 a 

to the 3' 	terminus, 	th 	5' 	terminus moiety covalently attached 	 and 

-:- 	- . 	, 	and 

in 	 21 thyl wherein 	the 	sense 	strand 	a 	 sugar modified 

	

is 	 - 	i5';.43'), 	2' 	5' 	linked TAbenucleotidc. 	prcaon-t1 	at 	positian- 

ribonucleotides 	are 	present. 	at 	positions 	15, 	16, 	17, 	18 	and 	19 

Z' 	is 	C3Pi 	 the 3-5° (5'>3°), 	a 	capping  moiety covalently attached at 

-airid 	a" 	an 	 c-exyribont:=,'  terminus, 	is 	ia.eTted 	 ':..,,7 

moiey; or 

a pharmaceutically acceptable salt of such nucleic acid molecule. 
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10, The double-stranded nucleic acid molecule of claim 3, wherein in the antisense strand 2' 

0-Methyl sugar-modified ribonucleotides are present at positions 1, 3, 11, 14, 15, 17 an' 18 

(5'>3'); a 2'-S' linked ribon.ucleotide is present at position 6; Z is a C3Pi-C3OH 	oiety 

covalently attached to the 3' terminus, and the 5' terminus is phosphorylated; and 

wherein in the sense strand a 2'-O-Methyl sugar-modified ribonucleotide i,' present at 

position 1 (5'>3'), 2'-5' linked ribonucleotides are present at positions 15, 	17, 18 and 19 

(5'>3'), 	and z" is a capping moiety covalently attached at the 5' terminus;  

a pharmaceutically acceptable salt of such nucleic a id molecule. 

11. The double-stranded nucleic acid molecule o 	claim 1 described 

as RHOA48u, 	wherein the antisense strand comp; ises the sequence 5' 

AGUAGCAAGAUGACUUCUG 3' 	(SEQ ID NO: 	114) 	and 	'erein the sense strand 

comprises the sequence 5' 	CAGAAGUCAUCUUGCU fU 3' 	(SEQ ID NO: 	80), 	or 

a pharmaceutically acceptable salt of suoy: nucleic acid molecule. 

12. The 	double--stranded 	nucleic 	arid 	of 	claim 	11, 	having 	the 

structure: 

5' 	AGUAGCAAGAUGACUUCUG -Z 	3' 	(antisense SEQ ID NO:114) 

1111111111111111111 

3' 	Z'-UCAUCGUUCUACUGAAGAC - 	' 5' 	(sense SEQ ID NO:80) 

wherein each "1" repre eats base pairing; 

wherein 	each 	of 	A 	C, 	G 	and. 	U 	is 	independently 	an 	unmodified 

ribonucleotide, 	modified 	ribonucleotide, 	or 	an 	unconventional 

moiety; 

wherein each /f Z and Z' 	is independently present or absent, 	but if 

present 	is 	independently 	1-5 	consecutive 	nucleotides 	or 	non- 

nucleotid 	moieties or a combination thereof covalently attached at 

the 3' 	erminus of the strand in which it is present.; 
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be 	 but if 	 is wherein 	z-" 	may 	present 	or -absent, 	 present 	-a-- capping 

the 5' 	terminus 	the moiety covalently attached at 	 of 	sense strand; 

or 

a pharmaaccuticalll. acceptable salt of such nucleic acid molecule.  

+11 	The 	double-stranded 	nucleic 	acid 	molecule 	of 	claim 	.-I,'21, 

wherein 	in 	the 	antisense 	strand 	one 	or 	more 	2'-0-Methyl 	sugar 

is modified ribonucleotide 	present, 	a mirror nucleotide or a 

2'-5' 	linked 	ribonucleotide 	is 	present 	in 	at 	least 	one 	of 

positions 	5, 	6, 	7 	or 	8 	(5'›3'), 	and a. nucleotide moiety or 	a 	non- 

nucleotide moiety is covalently attached at the 3' terminus; and 

wherein 	in 	the 	sense 	strand 	4 	or 	5 	consecutive 	2"-5' 	linked 

ribonucleotides 	are 	present 	at 	the 	3' 	terminal 	or 	penultimate 

positions, 	a 	nucleotide 	or 	non-nucleotide 	moiety 	is 	covalently 

attached at the 3' 	terminus, 	and z" is present; 	or 

a pharmaceutically acceptable salt of such nucleic acid molecule. 

13. 	A 	pharmaceutical 	composition 	comprising 	the 	nucleic 	acid 

molecule or a pharmaceutically acceptable salt of such nucleic acid 

molecule 	of 	claims 	1-2; 	and 	a 	pharmaceutically 	acceptable 

carrier. 

2J-514. 	A 	pharmaceutical 	composition 	comprising 	the 	nucleic 	acid 

molecule or a pharmaceutically acceptable salt of such nucleic acid 

molecule 	of 	any 	one 	of 	claims 	1-1312, 	in 	an 	amount 	effective 	to 

down-regulate 	expression 	of 	a 	RHOA 	gene; 	and 	a 	pharmaceutically 

acceptable carrier, 

".-6415. 	Use 	of 	the 	nucleic 	acid. 	molecule 	or 	a 	pharmaceutically 

acceptable salt of 	such nucleic acid molecule of any one of claims 

1-12, 	in the manufacture of a medicament for treating 



an individual at risk of or suffering from an injury, a disease or a 

disorder associated with RHOA expression. 

6-416. 	The use of claim 1615, 	wherein the injury, 	the disease or the 

disorder associated with RHOA expression is an injury, 	a disease or 

a disorder of the central nervous system 	(CNS). 

	

.1417. 	The use of claim 1716, 	wherein the injury, 	the disease or the 

disorder of the CNS comprises neuronal degeneration. 

	

.-9-18. 	Use 	of 	the 	nucleic 	acid 	molecule 	or 	a 	pharmaceutically 

acceptable salt of such nucleic acid molecule of any one of claims 

1-3e4-12, 	in 	the 	manufacture 	of 	a 	medicament 	for 	effecting 

neuroprotection or neural 	regeneration to a neuron damaged, 	or at 

risk of damage, 	by an injury, 	a disease, 	or a disorder in a central 

nervous system 	(CNS). 

2419. 	The use of claim 1,-615, 	wherein the injury, 	the disease, 	or the 

disorder 	is 	selected 	from 	the 	group 	consisting 	of 	a neurological 

injury, a neurodegenerative disease, 	a neurodegenerative disorder, a 

cardiovascular 	event, 	a 	brain 	damage 	caused 	by 	a 	cardiovascular 

event, 	cardiac arrest, 	cardiac surgery, 	a cerebrovascular disorder, 

a 	cerebrovascular 	disease; 	a 	dementia, 	a 	Lewy 	body 	dementia, 	a 

vascular 	dementia, 	a 	dementia 	caused 	by 	Parkinson's 	disease, 	a 

hearing 	disorder, 	hearing 	loss, 	hearing 	loss 	associated 	with 

neuronal degeneration, 	a traumatic injury, 	a traumatic brain injury 

(TBI), 	a 	spinal 	cord injury, 	a brain ischemia, 	a stroke, 	cerebral 

damage 	produced 	by 	thromboembolic 	(thrombotic) 	stroke, 	a 	cranium- 

brain 	traumatic 	injury, 	Alzheimer's 	disease, 	Parkinson's 	disease, 

Creutzfeld-Jacob 	disease 	(CJD) , 	facial 	nerve 	(Bell's) 	palsy, 

multiple 	sclerosis, 	glaucoma, 	Huntington's 	chorea, 	amyotrophic 

lateral 	sclerosis, 	HIV 	infection, 	Meniere's 	disease, 	glaucoma, 

primary 	open-angle 	glaucoma 	(POAG), 	macular 	degeneration, 	age- 

related 	macular 	degeneration 	(AND), 	wet 	age-related 	macular 

degeneration 	(wet 	AMD) 	neurodegeneration 	of 	the 	optic 	nerve, 

Anterior Inchemic 

7186 



Optic 	Neuropathy 	(AION), 	Nonarteritic 	Anterior Ischemic 	Optic 

Neuropathy 	(NAION), 	Arteritic Anterior 	Ischemic 	Optic Neuropathy 

(AAION), 	neuropathic pain 	(NP), 

a proliferative disease. 

allodynia, cancer, 	tumor growth; 	and 

2120. 	The 	use 	of 	claim 

injury. 

-2-fn:, 	wherein the injury 	is a spinal 	cord 

2221. 	The 	use 	of 	claim 

pain 	(NP) 	or allodynia. 

...___ 2-0  19, wherein the disorder is neuropathic 
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