WD 2006/ 047687 PCT/ US2005/ 038792 1 COWPOSI TI ONS AND METHODS FOR SHORT

| NTERFERI NG NUCLEI C ACID INHIBITION OF Na"* 1.8 5 Cross-reference to
Rel at ed Appl2nasaisresns Thi s application clains the benefi tcofusprososs7vy under
35 USC 119(e) of provisional patent application U . S.S. N : 60/622,484 filed
Cct ober 27, 2004, the disclosure of whigh is hereby incorporated by
reference in its entirety. 10 Background of the Invention Field of the

I nvention The invention provides short interfering nucleic acids, either

g€ anded o, Soubl e ol AR ONE Rl g o dper adati o of

conposi tions conprising such short intgihRring nucleic acids; reconbinant
vectors conprising such short interfering nucleic acids; a method for

i nhibiting traSHORTAINIERRERING NHCLEISACIDINHIBITHON 1QF Na1eBsi on of a
pol ypeptide; a nethod for blocking the menbrane potential in a cell; a

nmet hod for bl ocking 20 the sodiumcurrent in a cell; and a nethod for
inhibyting chronic pain. Background of the Invention Chronic painis a

maj or synptom of peri pheral neur opath| es, whet her _induced by AIDS, cancer
chenot her apy, di abetes, &ro8$ g Ré atrong o t he peri pheral

nerves. Such neyy athlc ] s ¥ ebi I|t si st ant
to therapeutic i 'M%?Q@rllf:? ncﬁ"ﬁ&% goog(nq{ﬂm;gg{ﬁﬁ G%Hqﬁé‘?/ fs
suggest ed bhalisianar Pate1fdpplicafbn SIS N h@OIB’QQ nﬂaarmaéeo&bséatz?nmpat hi c
state is an abnormal, persistent hyperex0|tab| lity of the sensory afferent

neurons wi thg dlspwéur@rquﬁ@paus hefeky BoofRArated biyrafaranog. in its eatiratyon, a
co clinical finding is that broad-spectrum sodi um channel bl ockers,
such as |idocaine, can acutely suppress WO 2006/ 047687 PCT/ US2005/ 038792 2

neur opat hi ¢ pain. However, tBaéckgrsuntt of thé Invartiem of i ndivi dual sodi um
channel subtypes n neuropathic pain remains unclear. Voltage-gated sodium
channel s aftelgofthedryeptioRe i nitiation and propagati on of action

potentials in NeyeqRGentiBndtBlide8shoRkerMaMRISicHcks, either single-

stranded or double-stranded, that cause RNAIi-induced degradation of mRNA

15 from the Na,1.8 sodium channel gene; to pharmaceutical commpositions
comprising such short interfering nucleic acids; recombinant vectors
comprising such short interfering nucleic acids; a method for inhibiting
translation of an mRNA; a method for inhibiting expression of a polypeptide; a
method for blocking the membrane potential in a cell; a method for blocking

20 the sodium current in a cell; and a method for inhibiting chronic pain.

Background of the Invention

Chronic pain is a major symptom of peripheral neuropathies, whether

induced by AIDS, cancer chemotherapy, diabetes, or by direct physical
25 trauma to the peripheral nerves. Such neuropathic pain is often highly
debilitating and resistant to therapeutic intervention.

Animal models of neuropathic pain have suggested that a prominent
feature in the maintenance of the neuropathic state is an abnormal, persistent
hyperexcitability of the sensory afferent neurons within the peripheral nerve

30 following injury. In addition, a common clinical finding is that broad-spectrum

sodium channel blockers, such as lidocaine, can acutely suppress



5 involved in the regulation of neuronal excitability. Therefore,

vol t age- gat ed sodi um channels play an inportant role in transmtting

noci cept iwe 200vfmaresat i on t hroughout both the peripheral pamaSe@stssb2 ner vous
systens- Peripheral nerve injury causes sodi um channels to accumul ate in
the menbranes of primary afferents aroupd the site of injury. This results
in repetitive firing and an 10 increase 1 n excitability of both injured
afferents and their uninjured neighbors. This increase in excitability
appears to be critical for the expression of neuropathic pain. At |east
ten differ &QUreRathisr PRIt Howeiven thrdalative aealidulinenof lﬂ@M'dﬂa'e%D iU t he

brain, neyr ggg@&gg |ﬁq1 um%tﬁ%glﬁereﬁﬂrlﬁ%uﬁg@?nent of sodium 15

channel's i & 7iCh € pore of the channel. The

a-subunit is cormmgé-@faté@wdimmrnhagﬁels ate watiosl, fobthe Mitiatidh lahdand DIV,
each of which is conposed of six transnmenbrane segments, S1-S6. Most

sodl um chamﬁ@p%g%%%e gctionjpotentials in Beyrons. dngdsitian, these phanngls 8t have
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of the dor sfferenistargangl thersitenaf injurgemhiratesgds gl repetitivediringiahdarchannel is

hi gh tant to tet toxin, Wth | CR0 of t th

Nav 11§ | o° iRt T exSHABRR Shbeth Mhueh Bgrenin atgaPeE b ST hgl® an
trigem nal THRNBIdrefseA M esitaDify dﬁﬁa&?&@@bewna@rm%@éxﬁﬁéﬁeh iRt ons of 30
tetrodotoxin, but is half nmaximlly bl ocked by -40 pM of tetrodotoxin.

Recent int @ﬁéé@pathlotﬂ’%lrsearch for therapeutic targets in the treatnent of

Bault W 20067 oeaeier SR S8ista’s T sShilph haPhHE ARG BESh hatiffed " .
si gni fi canin fHeabidi®medliroMs aid éfriaté@mwsdlé‘s bEhe pedjor sGMPICHENt I SoERPHOr S’ .
One such sodi um channel is Na" which was formerly known as PN3_or

peri pher al Chém@ss}%éh%rﬂ@n'é'ﬁﬁa S't’?‘ﬂ)‘é't yvhnrhf%rms:mm@ne ofdherelranigJuiida o be
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candi dat e fachmfiwhich is mgmptfsedlmftsax natIhsnmn@brahe\sieg‘mentsl Sﬁf-SGt Hdost
peri pher al sogllﬁrrr%)réhfar%le s as oclla eth auxmg(r)y rsubun seéP BES%LI% ave an1 8
average molecular weight of 30 kDa. The B-subunits modulate the level of
20 expression and gating of these channels.
Three sodium channel isoforms, Na,1.7, Na,1.8 and Na,1.9, are
expressed primarily in the PNS. Nay1.7 is widespread in the peripheral
nervous system, such that it is present in all types of dorsal root ganglion
neurons, in Schwann cells and in neuroendocrine cells. Na,1.7 is sensitive to
25 nanomolar amounts of tetrodotoxin. Na,1.8 is found only in sensory afferent
nerves and neurons of the dorsal root ganglion and trigeminal ganglion. The
Nay1.8 channel is highly resistant to tetrodotoxin, with an ICsg of greater than
50 uM. Nay1.9 is also expressed in small fibers of the dorsal root ganglion
and trigeminal ganglion and is also resistant to nanomolar concentrations of
30 tetrodotoxin, but is half maximally blocked by ~40 uM of tetrodotoxin.
Recent interest in the search for therapeutic targets in the treatment of

pain has focused on the tetrodotoxin resistant sodium channels found in adult



being restricted to the periphery in sensory neurons of the dorsal root
ganglion, suggests that bl ockade of this channel mght allowrelief from 10
neur opat wo 2p@im7es7t h m ni mal side effects. However, thiPeTase@shB87Ly can
not be tested pharmacol ogically because currently avail abl e sodi um channel
bl ockers do not distinguish between sodi um channel subtypes. Antisense

ol i godeoxynucl eoti de targeting of Na" 138 expression in an aninmal nodel of
neur opat hi ¢ pain has been enployed to test whether a 15 selectively
attenuat ed expression of this channel mght allow relief from neuropathic

pai n. See doesakbmdtganglion NefireeRAsIyAMIGant frabiforPef eHicklaré khewafto Behe
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However, bliekisie dof natndisBegsish okhweste sudiwne chatndlesultypeer apeutics  is

limted by their instability in vivo, by their limted efficacy and by

thei r tendencyARtsansedRligedegxynycicgide tarppting 6f Naivilc® expression imen ecul e
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inhibition of Na,1.8 expression using antisense deoxyoligonucleotides has
20 also been found to inhibit chronic pain in other animal pain models. See
Yoshimura ef al., “The involvement of the tetrodotoxin—resistant sodium
channel Na,1.8 (PN3/SNS) in a rat model of visceral pain”, J. Neuroscience,
vol. 21, pp. 8690-8696 (2001); and Khasar et al., “A tetrodotoxin-resistant
sodium current mediates inflammatory pain in the rat’, Neuroscience Letfters,
25 vol. 256, no. 1, pp. 17-20 (1998). Further data indicate that selective knock-
down of Na,1.8 protein in the dorsal root ganglion neurons by specific
antisense oligodeoxynucleotides to Na,1.8 prevented the hyperalgesia and
allodynia caused by spinal nerve ligation injury. See Kim et al., "An
experimental model for peripheral neuopathy produced by segmental spinal
30 nerve ligation in the rat”, Pain, vol. 50, pp. 355-363 (1992). The above data
suggests a pathophysiological role for Na,1.8 in several peripheral
neuropathic and inflammatory states.



RNA interference (RNAi). RNAI is a technique used to investigate gene
function by degrading a specific nRNA target in a cell, thus knocki ng-out
or knockwogeaoamssthe | evel of the encoded protein. Theproealsacis®ss79f acti on
of sSiRNA is thought to involve a nulti-step process. First,

doubl e-stranded RNA 15 (dsRNA) is recoggi zed by an RNase Il famly menber
and is cleaved into siRNAs of 21 to 23 7'nucl eotides. Next, the siRNAs are

i ncorporated into an RNAI targeting conplex called RNA-induced sil encing
conplex (RISC). RISC is a dual function helicase and RNase that recognizes
target nRNA Afilewever thegnseiaf@niiseasgatigotivxynidedlis as teraphaticsRNA and

i nds the .20 sj , . Whi all th ti d of the.,si RNA t
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results in decreased protein expression. Furthermore, siRNA'is apparently
recycl ed identifiedthiat meapatielaf speatickly bloakinmblae1 &, thereds iarepndinegdage of
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applications and patents disclosed herein are hereb¥ I ncor porated by
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short interfering nucleic acids. An enbodi nent of the_invention provides
an i 40 at avhigh standsnier sRAT interferingiRMNG pesmay intgeiesing RAd iIsca iR 8f ng a
nucl eoti d f : P I D NGs: 1,
e s,  RNEHERRERE BFYRG, RO is B (OEAaUREATS Tl edBat 0o 1o ed or
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RNAI targeting complex called RNA-induced silencing complex (RISC). RISC
is a dual function helicase and RNase that recognizes target mRNA. After
recognizing a target mRNA, the RISC binds the mRNA and unwinds the

20 siRNA, which allows the antisense strand of the siRNA to bind via
complementary base pairing (Watson-Crick base pairing) to the target mRNA.
This causes hydrolysis and destruction of the mRNA, which results in
decreased protein expression. Furthermore, siRNA is apparently recycled
such that one siRNA molecule is capable of inducing cleavage of

25 approximately 1000 mRNA molecules. Therefore, siRNA-mediated RNAI is
more effective than other currently available technologies for inhibiting
expression of a target gene.

All references, publications, patent applications and patents disclosed

herein are hereby incorporated by reference in their entirety.

30 Brief Summary_of the Invention

The present invention is directed to short interfering nucleic acids that

specifically target and cause RNAIi-induced degradation of mRNA from the



nucl eoti de sequence thereto. The isolated or reconbinant short interfering
15 nucleic acid may further conprise a 3 overhang. Al so provided is a

phar macewoQade/0aoe8posi ti on conpri sing one or nore of anycwfustés/adrore short
interfering nucleic acids and a pharmaceutically acceptable carrier.

Anot her enbodi nent provides an isol atedcor reconbi nant short interfering
nucl ei ¢ acid conprising a nucl eotide sequence selected fromthe 20 group
consisting of SEQID NGs: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 and 11, or an

anal ogue thereof, and further conprising a conplenentary nucl eoti de
sequence tNmled 8odidreckanel lgeneuand snethedsafwsing:suchi shor interferisgent ar y
nucl eoti de_s ce hybridize to forma duplex. The nucl eoti de sequence
and the cgﬁfﬁgﬁégFg?y nucl eoti de sequence nmay each further conprise a 3' 25

overhang. Al so A eMitielimiat af tHeahvaaGohipteVides mOiSbldied of psdirhbina@t one or
nore of any of the above dupl exes and a pharmaceutically acceptable

carrier. ShertdntarfarmgaucieisREiGEAMRIIUNg @audeotide seguencs selecleddiromnt

stran | ihe StodPefteeiiEor SEQ RO ITE, § 478 ALY doa BT ML r oo
form a duginaloguedtherdsit efhe Isotate¢ raresbhbidantshurt kesrerinyaliéleld deidsequence

substantial ly_ identical to a, target seguence, .and wherein the target
sequence iMa%fyrtar&emprised @h@V@?’@tﬂQ-c (56 Riavipchis aspbarmasgical 2- 577, The

sense str : vz q,ﬁgggl SO, %K%.Zs ' e strand
may each ?&ﬁ% er '%Agﬁ%mgélﬂg ' é'\?@k{laé%géw%so Srow e cﬁgﬁgéﬁ%h maceut i cal
conposi t i owclicrpcidsiang @ phaomageuticaly acgeptbblehearsibove dupl exes and a
pharpaceuti cal |y accept.abl e carrier. enbodj nent of the_ ipvention

pr ovﬂges a recdtbf %W?W%@FHPO W@%ﬁf@?ﬁbv%ﬁ@no?roﬂdeé%'%r%ﬁ %ot i de
sequence ; i il i QYR , 4, 95,
6, 7, 8, 3‘?&%52‘%&* ﬁgﬁ%ﬁt@gﬁ%@ guggéﬂ@%ﬂgpg‘o@s'ﬁgi@ engosgjeﬂ%r?t(:%provi des
a et hod weledtedhfrom theggroupmeonsisting of SER INGst b 2 Jdl, Ppép¥j 8eOcthpri si ng

contactin | I capabl e of, exptessi a 10 Na". 1.8 nRNA with one or nore
a0l at ed 8Nty 6 SraERIORHS InSrERt Ed A Ganerend A OB RS ARy o

nucl eot i dausRtige&Rquehes tiesketd OThehigoRited Br ré€dYRbRaNE 8heft ifteRekiRgNCs: 1,
2, 3, 4, 5 6, 7, 8 9, 10 and 11, or _an anal ogue thereof. An alfernative

enbotfl mennugles pdidsay fethriccarprisea B everhaedpilse peavidadisd a pol ypept i de
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interfering nucleic acids and a pharmaceutically acceptable carrier.
Another embodiment provides an isolated or recombinant short
interfering nucleic acid comprising a nucleotide sequence selected from the
20 group consisting of SEQ ID NOs: 1, 2, 3,4,5,6,7,8,9,10and 11, or an
analogue thereof, and further comprising a complementary nucleotide
sequence thereto, wherein the nucleotide sequence and the complementary
nucleotide sequence hybridize to form a duplex. The nucleotide sequence
and the complementary nucleotide sequence may each further comprise a 3’
25 overhang. Also provided is a pharmaceutical composition comprising one or
more of any of the above duplexes and a pharmaceutically acceptable carrier.
An additional embodiment provides an isolated or recombinant short
interfering nucleic acid comprising a sense strand and an antisense strand,
wherein the sense strand and the antisense strand hybridize to form a duplex,
30 wherein the sense strand comprises a nucleotide sequence substantially
identical to a target sequence, and wherein the target sequence is selected
from the group consisting of SEQ |ID NOs: 12-577. The sense strand and the



acid conprising a nucl eotide sequence selected fromthe group consisting of
SEQID NGs: 1, 2, 3, 4, 5, 6, 7, 8 9, 10 and 11, or an anal ogue thereof.
Anot her awbensvzsiase enbodi ment provi des a nethod for bl ecliusgossinss7920 Na”
1.8 derived nenbrane potential in a cell conprising contacting a cell
expressing a Na"1.8 pol ypeptide, with oge or nore isolated or reconbi nant
short interfering nucleic acid conprising a nucl eotide sequence sel ected
from the group consisting of SEQID NGs: 1, 2, 3, 4, 5, 6, 7, 8 9, 10 and
11, or an anal ogue thereof. 25 An additi onal enbodi ment provi des a net hod
for bl ockiangisense Rirand gnayiearch drtheuramprisn F Buaverhandc &iso paided isa

contactin [ re

i sol at ed %’%@%&%ﬁﬁ%ﬁ ﬁ?Z?mr ' {)W‘rqtlr ]esﬁrl'gﬁghgnuc Q?eg%%’ﬁ%%@%p | s\lygrig a

nucl eot i dejuphskes asd agirgcmedehflcmiyt bec@stabp; camigsi sting of SEQ I D NGs: 1,
2, 3, 4, 5, 6, 7, 10 and 11, or, an anal ogue 30 thereof A further

embodi ment  pr O\A"H@Q‘t&dﬁﬁﬁﬂw Wr‘“t’ﬁﬁt‘ﬁﬂﬂrﬂﬂd%radﬁc@% Nt \@StRST i si ng

d t f VO
2006/ ba 7657 TRATMESEHE Siirstel 4560 SAlRler e sl M Brdte & g one
or nore i sohsaistidgaf SEQIDINOant, 2 s3|p4t 5] &t &r8,69,i gamdid i pocama@indlamepr i si ng

a nucl eotlde s?quence selected from the group consisting of SEQ I D NGs:
1, 2, 3, erg 6, 7, 8, 9, 10 and 11, or an anal ogue thereof, and a

phar maceut i cal lncifge COR BB BAf Biodlclod BaliRieioP rriing %ngratro%cm nant

short interfering nuc Cc acl urther conprise a over hang.
Det ai | ed DeflRNA tota polypeptide cbmmistngrn;omactmba ceHu:apalslemftea@rmmg A are

t It .The t
a1 one St LN B Gty i ol ot apembARS SO RHerBEe aci a
sequence hidleid 5Ci@%ﬂ?ﬁ%ﬁ$ %rNuél@oﬁ‘dé%@g@eﬁ&é%@fbcté@fr-ﬁh?ﬂfhé;?r@upchr oni ¢

pain", as used in this a i cation ef i ned ain | asts for a
| ong per| eaneaisting oé SR | é‘}(ﬁﬁ tonph efehit Bk, 'S, Qaﬁocﬁﬂd hé&don an anakpgue

applicati ?t? ans a nucl eotide sequence that exhi bits Watson-Crick base
pairing w #e ot her nucl eotide sequence, i.e., a purine binds to a

pyrl m di ne. ForAresiesmbtive anmiibdimeht @rovides edmetitsd forYintibiingsedpressieanse
strand whil e the cog?)l ementary nucl eotide sequence thereto ma represent
e

t he 18nt i sGhadlyprent compnsmg contacting a cell capable of expressing a
polypeptide with one or more isolated or recombinant short interfering nucleic

acid comprising a nucleotide sequence selected from the group consisting of
SEQIDNOs: 1,2,3,4,5,6,7, 8’, 9, 10 and 11, or an analogue thereof.
Another alternative embodiment provides a methad for blocking the

20 Na,1.8 derived membrane potential in a cell comprising contacting a cell
expressing a Na,1.8 polypeptide, with one or more isolated or recombinant
short interfering nucleic acid comprising a nucleotide sequence selected from
the group consisting of SEQ IDNOs: 1,2, 3,4,5,6,7, 8,9, 10 and 11, or an
analogue thereof.

25 An additional embodiment provides a method for blocking the Na,1.8
derived sodium ion flux in a cell comprising contacting a cell expressing a
Na,1.8 polypeptide with one or more isolated or recombinant short interfering
nucleic acid comprising a nucleotid e sequence selected from the group
consisting of SEQIDNOs: 1,2,3,4,5,6,7,8,9, 10 and 11, or an analogue

30 thereof.

A further embodiment provides a method for inhibiting chronic pain
comprising administering to a subject in need thereof an effective amount of a



The term "dupl ex", as used herein, neans two conpl enentary nucleic acid
sequences that have hybridi zed, such as a sense strand and an antisense

strand. 2BOThe/d4e8ms "express”, "expresses” and "expreseconS0Ea98387sed
herein, nean the nol ecul ar biol ogical process by which transcription and
translation of a nucleic acid produce a polypeptide, i.e., the process by

whi ch genetic information flows fromgenes to proteins, and by which the
effects of genes are manifested. 30 The terns "honol ogy" and "honol ogous”
refer to a conparison between two nucleic acid sequences, such that when
t he sequen®égrmapeeutigdl gaeposiionceapmrising ehe pr éelienselatechpr eggamigigant

Horol ogy bgh&ﬁ%e%gg}rﬁ\%u%Pegé’g%@ﬁ@ﬁgﬁi@%‘?ﬁ%&?&@@@quﬁ%{g&%l%%tgg%nq

sequences can be det eFm ned by séqu onpari son or ' base

hybri di zat it gesupdeéngisting HUSEQOID OS2 8,e4, 818708y 9] $0 elpglet v,ast amhen
there is identity in nucleotide residues in two sequeng:es_lg}%r in their
- f

conpl ement &nflogueREESOTy#RM agiarmRaesHtigally aegeptabie catiar #RY&ot i de 5
i nserd i ons; oy flal G LA LHAHTRhBRYInterins habRid&R rﬂagfd}g?érec;&rhﬁﬁsésquence
ectrve nybridizatlo

wi || "hybridize to another sequence under”se

condi ti ons3 o@trhiangency of conditions enployed in hybridizations to
establi sh honol ogy are dependent upon such factors as salt concentration,
tenperature, the presence of organic solvents, and other paraneters. 10

The term "knock-down", asplgfifhd %éggrﬁgquﬁgilﬁ%nﬁgﬁns to decrease the
| evel of expression of ) to protein is
di mi ni shed. The Allgpublitationk cited herein arefinnerparatedihys refprancednitbair means to
prevg@t engeisi on of MRNA, such that translation of mRNA to protein does
not otcur. ®N¥&W%he term "nRNA", as used herein, neans messenger RNA. The
term "nmenbrane potential”, as used herein, neans the difference in

el ectrical charge across both sides of a cell nenbrane. The term "pain", as
used in thDRefiagignscat i on, neans physical pain, such as an unconfortable

sensation in th oL, andl sljgh easl . treme
di stress or torﬁ@%ggymhéﬁﬁ%'{%s%ﬁﬁy ’%?gué%d;{h {ﬁ?éogs ?Cs?té' gé,%‘%laﬁéu y or
stress; or nieRicaciidequends thatds wuraplenesistapf td 4eenbedirandnt al di stress,
angui sh, anxiety or grief. The term"RNA ", as used _in this application,

meankd RNA i nt er fléedala ‘chigmicpains. astuuserrindie appligation, if dedineg APYBne
function by, 4¢95a95N9 16ha"PER4d bFtime
‘ The term “complementary”, as defined in this application, means a
nucleotide sequence that exhibits Watson-Crick base pairing with another
nucleotide sequence, i.e., a purine binds to a pyrimidine. For example, a

20 nucleotide sequence may represent a sense strand while the complementary
nucleotide sequence thereto may represent the antisense strand.

The term “duplex”, as used herein, means two complementary nucleic
acid sequences that have hybridized, such as a sense strand and an
antisense strand.

25 The terms “express”’, “expresses” and “expression”, as used herein,
mean the molecular biological process by which transcription and translation
of a nucleic acid produce a polypeptide, i.e., the process by which genetic
information flows from genes to proteins, and by which the effects of genes
are manifested. ,

30 The terms “homology” and “homologous” refer to a comparison
between two nucleic acid sequences, such that when the sequences are
aligned and compared, they exhibit similarities. Homology between two



25 nRNA target in a cell or organism thus knocki ng-out or knocki ng-down
the Il evel of the encoded protein. This is also referred to as RNA

si | enci ngvoBhe/d4es8m " sense strand”, as used in this applPcraise@s/o3smeans t he
coding strand of a nucleic acid. The term"si RNA", as used in this
application, neans either short or 30gmall interfering ribonucleic acid,
which is one of the types of RNA silencing nmnechanisnms of RNA interference.
WO 2006/ 047687 PCT/ US2005/ 038792 9 The term "short interfering nucleic
acid", as defined in this application, nmeans short interfering stretches
of eit her ndeleio/acid sequences aan dxe detenmined by sequeste capipssisoRN)based

aci ds an o RYpHRAron KBrTbe” Rckafu aupRBE bobfoe Froberied g ©' ©
nucl ei ¢ aghénithemisSHENAy il Racletitiie AL iWeesdquerresY6eth thriirei n, means
the part of a cell's nenbrane potential that is due to the effects of

sodi um i of@Mplentertanssirandsibyiee noptiEaally alignechimascound fergrsleatide ani mal s.

The Ler M i LLARSISH dolofind! AUk oG BRISIE A lnd BRI Sotde skhteadyct  on

10 of7a n elcacia rnto a ce C rough e use viTus. The

term "t r awiichyhridizento anstheetegeence undes safgutivediybeidizatioacoridittonsiol ecul ar
bi ol ogi cal process by which a sjngle-stranded RNA is synthesized froma
doubl e- st PHINGSMCHIRA conrdiions emp layedsinivbsighizations je sgtablishhamalegyiatst i on,
means the et clp‘l]c% | i tide is
synt hesi z%%pé r omtgfpr?&@. ER?%?% g@? ggﬁ%ﬂ?gt'ﬁgééﬁgg{%ghé{ﬁéree, n, means

t her apeut presenpe @b bydarit isolvents uppd efisenmamaesetarses for a di sease or

di sor der | eadi to a linicglly desirahle or. beneficial, effect,
"ncl i ng, _but | ABLCTT rnask-4gn o aLysad i fhis GpPlicalias, meas W dpsrie

[ egr essi O |8} AVAMpRESHSH BRIARN A sURHABEERahSIALBH of AIRNAGOP SRR & OF

di sorder. Navl.8 Characterization The Na"1l.8 sodi um channel ‘conprises an
al pha subdiminishad. at | east one beta subunit. The nucl eotide sequence of
the conplete n,readi ng, 25 frame _and the .correspondi ng_am ng_aci
sequence of - Nathd IR RIGCAH S BeBReq N g HoRRANT ST IE Brehlc o o
acid and g¥feasibA®fMRHAS @UdRTi§at irafhsization dfanRNA fRprosinfdadithdtiboel® | D
NGs: | and 2, respective of United States Patent No. 451, 554. The

| 6
nucllf ¢ aci d sEhadeice mRNATREdISRY herigueeess messanger RMAand its subunits
may al so be fopgd i, t‘rﬁ@m%?@ﬁé‘%téhtigla,t@aggd hFein, means the difference

in electrical charge across both sides of a cell membrane.
The term “pain”, as used in this application, means physical pain, such
as an uncomfortable sensation in the body, ranging from slight uneasiness to
20 extreme distress or torture, that is usually the result of disease, injury or
stress; or mental pain, such as uneasiness of the mind, mental distress,
anguish, anxiety or grief.
The term “RNAI”, as used in this application, means RNA interference,
which is a technique used to investigate gene function by degrading a specific
25 mRNA target in a cell or organism, thus knocking-out or knocking-down the
level of the encoded protein. This is also referred to as RNA silencing.
The term “sense strand™, as used in this application, means the coding
strand of a nucleic acid.
The term “siRNA”, as used in this application, means either short or
30 small interfering ribonucleic acid, which is one of the types of RNA silencing

mechanisms of RNA interference.



30 shown in Table 1 bel ow. WD 2006/047687 PCT/US2005/038792 10 Table 1
speci es GenBankR No. for GenBankR No. for Nucleic Acid Sequence Am no Acid
Sequence woaboddurdd1 7247 NP 058943 hurman AF 117907 AAD 3@863stivs/obgrorn Na"
1.8 gene has a high degree of honol ogy, approximtely 82% wth the rat
Na"1.8 gene. Therefore, human Na"1l.8 shQrt interfering nucleic 5 acids
corresponding to rat Na"1.8 short interfering nucleic acids that are

capabl e of knock-down of the rat Na" 1.8 sodium channel are likely to be
effective in the knock-down of the human Na" 1.8 sodium channel. Nucleic
Aci ds 10 Corrpo§" hei term “ahdrtrilﬂehfarmg:owpieimdg” ssodefinedtinthisrapplicatien.ei c

aci ds rget ed nﬁNA r nt ageous. ed to,k down or
knock- {’9%%{& gﬁ ‘F”'EQ@ rﬁé%l €%®1 hépuqﬁgp qugs ?ﬁ@g)mant of
chronic pﬁbﬂnucl@Rﬁﬁélﬁs‘{RNA}iortc‘ftﬂnéh@tbnb'Hfoofﬂﬂ rrne té#ﬁ'a@dcﬁm@ﬁldb% of the
i nvention cause RNAI - nedi ated destruction of the .8 mMRNA. 15 The Na"

1. 8 sodi umadifieatieinsite the neglgiaasids and m@ndtﬁa@lﬁonaldzﬂsegar@efembm thechr oni ¢
pai n st at T ore ri. taterfasi,Aqg nucleic acid sequences capable
of kRocki %éoﬁd&%@}'%%‘&%‘ﬁagﬁﬁs Sﬁgﬁféﬁ ession of NaVl.8 nRNA, as well as
Na" 1.8 functi qmesteawl“dodirmisetdnt’, astiseekha®ipméasatiegart of ande’s pai n. 20
The present invention, therefore, provides isolated or reconbinant short

interferi ﬁ'gffﬂb@n@i RotgbtialsthaiNs qgedome@ffﬁct&%mdéumﬂon%o| ated" nmeans a
nucl ei ¢ acid, 2{92‘? gﬂpjgwrﬂ%ﬁ%&ﬁlhﬁ%ﬁgng Mch-Hin&H aﬁ\ﬂjn?é r, whichis

substantlally sep rom ot her conponent hat are nornmally found I n

cells or in recrchﬁiienar‘ftraamcté’samammnssapﬁIIMmcnmmsethmnﬁrmnomm but
25 are not _limted to, rlbos bo% ses, serum conmponents, and

f1 ahRi ng OBEM%C%@UBF%&C‘? Tﬁé’c Ve ekaY"Whort interfering
nucl ei c acid El'g@ttenﬁs‘ggﬁg&lﬂe tiRSmY ed deffidd Ihsth@ Il@éildn AhELA

envi ronnent, I NC COI'Tf)I nant or clone short I nt er%erl ng nucl ei c
acid i sol mcéecma:jbmuzgid:aiaprbgesmwmn@mg@smmmnawmmgnhemzed

synt hesi z d an anal bi ol ogi cal Iy synthesi zed by heterol ogous
syst ens. ?PH&E a{r@ Bg‘f vl ecul e inciudes isolated forms of the

The term “translation™, as used in this application, means the molecular
15 biological process by which a polypeptide is synthesized from a mRNA.

The term “treatment”, as defined herein, means therapeutic,
prophylactic or suppressive measures for a disease or disorder leading to any
clinically desirable or beneficial effect, including, but not limited to, alleviation
of one or more symptoms, regression, slowing or cessation of progression of

20 the disease or disorder.

Na, 1.8 Characterization

The Nay1.8 sodium channel comprises an alpha subunit and at least
one beta subunit. The nucleotide sequence of the complete open reading
25 frame and the corresponding amino acid sequence of Na,1.8 are known in the
art. For example, both the nucleic acid and the amino acid sequence for rat
Na,1.8 may be found in SEQ ID NOs: 1 and 2, respectively, of United States
Patent No. 6,451,554. The nucleic acid sequence and amino acid sequence
for Nay1.8 and its subunits may also be found in the GenBank® database, as
30 shown in Table 1 below.



nol ecule. An isolated nucleic acid will generally be a honbgeneous
conposition 5 of nolecules but may, in sone enbodi nents, contain m nor
het er ogerwot2gos/04%isch het erogeneity is typically found arcrhms2esoss7ol
nucleic acid coding sequences or in regions not critical to a desired

bi ol ogi cal function or activity. A "recggbinant" short interfering nucleic
acid is defined either by its nethod of production or structure. Sone
reconbi nant nucleic acids are thus 10 nmade by the use of reconbi nant DNA
techni ques that involve human intervention, either in manipulation or

sel ection. Qthers are made by fusing TeWe fragments that are not naturally

Il

conti guous to eachotherTEngiBeeget oyect S—areenNEOnRas @l—af—wel—k—-as
corﬁ?relc +§|g eﬁ%@?“&er \’/'efgsr E ?e 1 twe' or

nucl ei ¢ aci ds seque usi ng an

ol i gonucl eoti de process. I5NTderhAGid Selridie N0 ARG Acid SEguehicde
ei ther single-istranded or| double-stranded, A siingle-stranded short

interfering ndcl ei dahcid fonpri sdMO1724dse strand whi | NP0%R4A e- st r arjded
short i nterferfingnuctetrcractd—copgptd both—a—sense—sirand,and—an

anti sense strand. h@@lher aply, théﬁéﬂggbgnd antj sense @P;%'Q;%@ n the
doubl e-stranded short interfering nucleic acids 20 hybridize by standard

Wat son- Cri ck base-pairing interactions to forma duplex or are connected
by a si ngl #hsthuanarelaphitr gene basa high degreelofdamologyt approximaltehp8a%r ea of

the latter i | e i.s_cl iniracel | ularl t he
D cer pr e P Ny k8 difhes o hreSees REBNRS NP LR etk o
bases pai r ggidRNbrigebeAdirksto rab Nd\d .8 BR6K inteHferihgmutkit ueldel thadgieds may
range in length from17 to 29 nucleotides, preferably 19 to 25

nucl eot i deSaPaRie ©f neskdaninonthemt Nad.&sedier chammelmisdikpheirdabl y 21
nuct eot | degre vl ifAB KhockMBwA B the phg{ésrggbgﬂs%‘a'i&h%hgﬁhgl.' s an si RNA

That is, a he " nucleotrdes in uence are ribonucl eoti de bases.
30 However, the present invention also enconpasses anal ogues of the small

interferi ng nucl §i c, acids. Anal ogues of short interfering nucleic acids
contain a Cld8e| eti ons, alterations, substitutions or nodifications

of e WO 2006/ 5%7 HoRi8 % I i BtdMesH | %%ﬁj . For
exa(r%gl e, the shg?)t I r?{t;ﬁ%éﬁgﬂ%cl ei(%%g%ﬁga Sggﬁ“ te al Itngﬁgedﬁ&gu st|§t ut ed
or nodi fi etirgeteddontNay1.®neRNA ane advaidaggouslyuselddotkindekakmes ooknock-

non-traditional bases qr, a oybi nati on of hese, 5 Preferably, one or
bt st aridt SreSSas of thé N 1 & Bhdin Ehafelbr Biiregimaert of ciorte iR
Specifically, the short interfering nucleic acids of the invention cause RNAi-
mediated destruction of the Na,1.8 mRNA.
15 The Na,1.8 sodium channel is upregulated in the dorsal root ganglion

in chronic pain states. Therefore, short interfering nucleic acid sequences
capable of knocking-down or knocking-out the expression of Na,1.8 mRNA,,
as well as Na,1.8 function should be useful in blocking or treating chronic
pain.

20 The present invention, therefore, provides isolated or recombinant
short interfering nucleic acids. As used herein, the term "isolated” means a
nucleic acid, such as an RNA or DNA molecule, or a mixed polymer, which is
substantially separated from other components that are normally found in
cells or in recombinant expression systems. These components include, but

25 are not limited to, ribosomes, polymerases, serum components, and flankirng
genomic sequences. The term thus embraces a short interfering nucleic acid
that has been removed from its naturally occurring enviropment, and includ es

recombinant or cloned short interfering nucleic acid isolatéé and chemically



I nvention conprises a 3 overhang. As used herein, a "3 overhang" refers
to at |east one unpaired nucleotide extending fromthe 3 -end of a short

i nt erferiwg 2neai4edsc aci d strand. The 3' overhang nmay ramge/udSeasiobsho 6

nucl eoti des (which includes ribonucl eoti des or deoxyri bonucl eotides), 10
preferably froml to 5 nucl eoti des, nor,¢ preferably from1l to 4

nucl eotides, particularly preferably fron12 to 4 nucl eoti des, and nost
preferably 2 nucleotides. In another enbodi nent of the invention, both the
sense and anti sense strands of the duplex conprise 3' overhangs. The

| engt h of synibesizedranaiegs er amalegs bw&ogaa:lb/ nthiesized dithaterolegals st r and of

the dupl ox/>&HE- (RetBSleRaly fyp el ietdss BoGRThrRR oahe T Mengt h.
For exanph®legeh strand of the duplex can corrpri se 3' overhangs of

dithymdylic acid ("tt") or diuridylic acid ("uu"). 20 In order to enhance
the stability 6niselatedpeeleiqasid WF“ aenenally dec aemgenepﬁé compRsdiiPRngs can

|
over angs Lol s PHENEY, of SR Biroimbliss BonE HithaERbterabdiferty.
adenosLI neSQgggmmlogbnegymﬂyﬁﬂtéI@e%ﬁxurﬂ atetheamo\sedfywmlbsblci) coding of f
ri mdine nucl eat i des i nal ogu stitutiqn o
lF,)I?/I di ne nEBAYRAGESY N rﬁglqn|$€n§t C%W‘@ﬁ dfeﬁl\ﬁ%@kp@o-g&%éwcﬁ%%%w s
tol erated and ﬂo‘?%ccﬂﬁﬁlr%f }%Sfthﬁter@rm Cr'uf'd"&lfta%‘d g%Jlﬁ%lﬁf@tHXqﬂs In

particul ar, sence o dr ox eoxyt
signifi camdtlyo@oﬁpruchmtmh@rrstcmetﬂs@ Besgies tenorabinant mclei'c am&searmﬂgps n

tlssue cultu 0 The, shor terferi ¢l ei,c acids are targeted
ool et TmigdeShgle ¢ recmeg@@fm}é fﬁchfyﬂs??fhaﬁt'@f%? PlgEe! oi ¢ act de
that are m&@waﬁﬁ@ﬁ é|ﬂ1ér‘ in NearipiI4tRrP6 n."OMErs eébhﬁédébg'fﬂgi‘@ st randed
or doubl e-stranded short WD 2 /047687 PCT/ U82005/ 038792 13 interfering

nucl ei ¢ aw@fragmﬂm@thatmemfsmtgtalbrr@n*t@snoasrto@la@btqthl@r sengieaeedt hat i s

ei ther identical_ or_ sub n al | nRNA and is
capabl e of® ?tﬂf:ﬁﬁl n%f'mﬁé%e %Sé/e(qd%s éﬂ@g{ %Cq%ﬁtf C%g?%ﬁ%é%%@sase t he
ant i sensedsfivandsing aa\yo@mih@natm.gadadle@umméés have a sequence that is 5
conpl ementary to both 'the sense strand of the siRNA and the target nmRNA

As uk®d her e. nTha sbegrinterfarkrg arcleic Atldsdanay Ke;qither gingle-strapgded @m ially
ont oo dplfigSy A ASHISSAA TR S fueredngeicce dhglngbd Ler®
interferi mwsﬂrmd:whlle a double-stranded short interfering nucleic acid comprises
both a sense strand and an antisense strand. Preferably, the sense and
antisense strands in the double-stranded short interfering nucleic acids
20 hybridize by standard Watson-Crick base-pairing interactions to form a duplex
or are connected by a single-stranded hairpin area. It is believed that the
hairpin area of the latter type of siRNA molecule is cleaved intracellularly by
the "Dicer" protein, or its equivalent, to form an siRNA of two individual base-
paired RNA molecules.
25 The short interfering nucleic acids may range in length from 17 to 29
nucleotides, preferably 19 to 25 nucleotides, more preferably 21-23
nucleotides, and most preferably 21 nucleotides.
Preferably, the short interfering nucleic acid is an siRNA. That is, all of
the nucleotides in the sequence are ribonucleotide bases.
30 However, the present invention also encompasses analogues of the
small interfering nucleic acids. Analogues of short interfering nucleic acids

contain additions, deletions, alterations, substitutions or modifications of one



acid may conprise a sense strand that differs froma target sequence by
one, 10 two, three or four nucleotides, as |long as RNA -nedi at ed

degr adat iwo 2066/04h@87 target nRNA is i nduced by the short pcmtusedosmossrg2 nucl ei ¢
acid. As used herein, "target nmRNA" or "target sequence"” neans human Na"
1.8 mRNA, mutant or alternative splice f&rms of Na"1.8 nRNA, or nRNA from
cognate Na"1l.8 genes. The term"nutant",”"as used herein, neans a 15 short
interfering nucleic acid that differs fromthe target nRNA by having a

nucl eoti de insertion, nucleotide deletion, nucleotide substitution or

nucl eot i de ormoolief nuaedtide bssesh Elorexamplesthesshdrhinterferjng oucleicagiie, t he:
addi tion of nan- nucl.eotjd erial,.such as to the end(s) of the short
interferi né’aﬁ'f}ﬁ @Iit%regcisabst?tgfg%:{grm%dlg?éjﬁ%pgngam ePRar na(ar{q eoti des of the
short i nt erdeRimSomittesiide Bas&S or AontRaditibAal bhases dady 88H®irdlinTTor t

interfering nuCleic acids resistant to nuclease digestion; or substitution
of one or rf@@L.nucl eotides in the short interfering nucleic acids with

aci d 1 rom anot e CTeiARr Pak T BesfedRd ot SupltIerafhs bR aRR Ay &' ©
MRNA may  cgiettiont ngistissL 8 Beoe@Bharty. 2As aeaittieralr, b "Bhelertiagp esfery @0
cognates or nutants. A single short 1nterfering nucleic acid conprising

such a com@bieasiogetunppirasyueieatide extendieg fom thevdoerd RRAISheEdi at ed

d dati or Lff ' i ti
codonae. *hiBreho Rl ARNMIARED T CRMAN alfrantBTHAR £ R G° | 0
target e;:l tmu{:lﬁbggﬁi (whicH mblL@iagpmmlm?éyoﬂa?@@trmnu?mu?snuc| eot i defs
in any targe sequence. Techni ques for. selecting tayget. sequences for
shortd i nt gwf@r@tmg T ldpS BBCF'ﬁ@t‘E?@?m%f?fﬁr%W?m.q tod Hugleoi  a
Larget. seayspie i) BRAGKAY R BT/ REORBHASETIN bkt ey 20 0ct R can

be sel ecte iven c sequence corresponding to the target nRNA,
pr ef er abl y noelgotideasg 50 to 100 nucl eoti des downstream i.e., in the 3

direction, f the start . The,t t,. h b
located 1 the 4 gptst qRESUREr danedaraHon: st fe SR ARt e BreNRS: by
the start cgdafs o&Slmé ?Qb%ﬁt&fnﬂﬁsé@é@@ﬁﬁﬁg@ THeleNgth éf the GldMRasggiuence

are given in Exanple 1. e short interfering nuclerc acid of the invention
can Honpri sanger theaddnge qpuifférest forueach strand of thaiduplax: iMostyprefarabliud ei c

orm * subsEaRt PTG i eseiortht] SERTR SIS uPb8 HEE I B ERBAPoTR e fer i ng
nucl ei ¢ acigdchlsttandss 2r GeclbbiBLLiIMRINgtPNFareRaiphy achi strarid oftihel ei ¢ aci ds,
and ot her biologicals derived froman o o
duplex can comprise 3' overhangs of dithymidylic acid ("tt") or diuridylic acid
("uu”).
20 In order to enhance the stability of the short interfering nucleic acids,
the
3' overhangs can also be stabilized against degradation. In one embodiment,
the 3’ overhangs are stabilized by including purine nucleotides, such as
adenosine or guanosine nucleotides. Alternatively, substitution of pyrimidine
25 nucieotides by modified analogues, e.g., substitution of uridine nucleotides in
the 3' overhangs with 2'-deoxythymidine, is tolerated and does not affect the:
efficiency of RNAIi degradation. In particular, the absence of a 2' hydroxy! in
the 2'-deoxythymidine significantly enhances the nuclease resistance of the 3'
overhang in tissue culture medium.
30 The short interfering nucleic acids are targeted to a Nay1.8 target
mRNA. As used herein, short interfering nucleic acids that are "targeted to a

Na, 1.8 target mMRNA" means either a single-stranded or double-stranded short



original source organi smor reconbi nant DNA expression system Purity may
be assayed by standard nethods and will typically exceed at |east about
50% prevenadlos7@t | east about 75% nore preferably at pceastooalnssm? 90%
and nost 15 preferably at |east about 95%purity. The purity eval uati on may
be made on a mass or nolar basis. The short interfering nucleic acids of
the invention can be obtained using any one of a nunber of techniques
known to those of skill in the art. In addition, the short interfering
nucleic acids may al so be synthesized as two 20 separate, conplenentary
nucl ei ¢ aciiatenferisguuelgic @ciddn whigihniffieesenss sfrancbasgl a nuslectidesequeancao

I ta F. ds of
the i nvent DRt eananginiael & SR RodhlE ittt e bEpi St A el g” ©
ri bonucl eogapabRGSRAAEIRG RINARINEdigta] aegwnbﬁrﬁkhmm% Os ¥tk ither or
ot her well known nethods. In addition e short interfering 25 nuclelc

aci ds may Batiseasr skandpfa dmrhalérsirand%ga%wﬂl bave agequescedhat {Hanbur g,

of Pot b o SOMAIRTERPEIFoH i SofE s Endfof g SNATAR B IAGRIVRNA' DSy
ChentCenes (Ashl gudusddhetéil)a shdriGhtertdring n(fleRsgrsiavthatks "s@Pstahtisliyat i vel y,

short interferi n? nucl ei ¢ acids may al so be expressed froma reconbi nant
expr essi on e tos%'(ﬁfgatss%l@'?%lsa@ "‘HPIQ"? ﬁé’grswncﬁltaﬁﬁ"ﬁﬂerﬁj@?ﬁ@ﬂ%ﬁ’]y

i tabl e
PCT/ uszooglt%@;%q“%&%g: Qﬁ rep ’&ﬁ'ﬁr Ak rﬁ%‘%{(ﬂ%@ﬁ
co_rrgr I Si ng aa:luttrmvyccompnlssla a@Eag@l ﬂgamilmaigillfn'm fsdmratalrgmtesécrxer}mg bwohe; ﬁ
aci u oper a inked to suita eneti.c._contro e s t hat
e hpabl otV ar TRUT LGRS a5 0p0 5 ROTTerURtEEe O daioRa R bl o
host cel | 5ta@%ﬂ%RﬂAqgﬁﬁd@ed%ﬁ’Fﬁé‘%ﬁoﬁﬁﬁt ér?’r‘@'rﬂﬁﬂ‘exé deikaryotic pronoter

system or a €ukaryotic pronbter expression ntr ol system and typically
include a transdés lpﬁed)hareup,r"mmrmRMA"cmt tanget semp@l(z&‘ ‘aneans boma|  t he

nRNa. ewpr oG9 N O il bifile SEIES G aiat SKBREL SR <ice

a transl at ifQm bohhaBINA .8 gbﬁesa e Y@ﬁ?ﬂﬁbﬁiﬂt’o%sﬁlsie@ hdieirsafiggnses t hat
termnate transcription and transl ation. EXpreSSI on vectors may al so

contbi n an sbertdnterferinggpidleieaicit thaidiffars isom thedargst neRNAoby 8pvingagde
 oependentltiioh 5, Aftbopll AU SN BB AudEe,
i nvent i on innedificktion. c®oth alteraitits ¢kn include, for example, the: addition of non-
nucleotide material, such as to the end(s) of the short interfering nucleic acids
or to one or more internal nucleotides of the short interfering nucleic acids;

20 modifications that make the short interfering nucleic acids resistant to
nuclease digestion; or substitution of one or more nucleotides in the short
interfering nucleic acids with deoxyribonucleotides. The term “cognate”, as
used herein, means a nucleic acid from another mammalian species. ltis
understood that human Nay1.8 mRNA may contain target sequences in

25 common with their respective cognates or mutants. A single short interfe ring
nucleic acid comprising such a common targeting sequence can therefore
induce RNAi-mediated degradation of different RNA types that contain the
common targeting sequence.

The short interfering nucleic acid of the invention can be targeted to

30 any stretch of approximately 19-25 contiguous nucleotides in any target
mRNA sequence. Techniques for selecting target sequences for short
interfering nucleic acids are known in the art. In addition, a target sequence



15 viruses, bacteriophage, integratable DNA fragnents, and other vehicles
that my facilitate integ ration of the nucleic acids into the genone of

t he host .woRb@wavad3 are a commonly used form of vector, powtusados/oss7oer f or s
of vectors that serve an equival ent function and which are, or becone,
known in the art are suitable for use hgrein. See, e.g., Pouwels at al.,
Cl oning Vectors: A 20 Laboratory Manual, 1985 and Suppl enents, El sevier,

N. Y., and Rodriguez et al. (eds.), Vectors: A Survey of Ml ecular d oning

Vectors and Their Uses 1988, Butters rth, Bos MA. Suitabl e pronoters
for expres@f‘ﬁge%fFfSPf miNA £apibeselgeied EO"QC"I Q'é’ercaNf% SEOHEBE® on from a

plasmd i nebg@g%omﬁ ?&‘%H@'tg vqét*’rﬁm@ %@@56@ éggﬁ ﬁ% 530 1cﬁﬁn@aédnbbs

pr onot er, e cy onegal ovi rus pronoter of other suitable
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nucl ei ¢ aci essedfromreconbinant plasm ds nay either be 1sol ated
from cul tucBﬂlﬁcwdiu@)qaasegmerBIﬁsEmpl@ﬂ standard techni ques, or can be

expressed intracel | The sho [ .N 2
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or as a single RNA nolecule with two conplenentary regions. Selection of
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the s el c aci and rre hods of

del i veri ngcbﬁ@Mnﬁgm@pmn@Immiéud doids, timel ethbt blowglcaisefeewbdanomvan hi n t he
skill in the art. See, for exanple, Tuschl Nat . Bi.otechnol, val
446- 448 ( 200¢inal spurEmArgARiSBrorIecOMSinaIH LINA expressier sysigm. 586"@5@%}‘2002)
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Bi ot echnol prefex:dbly a0leapb ated 7506, r(nbmmefer%mhy atleast abomla@O%, sndreoshol . :
voI 20, 200 Sui .. .Proc. Acad. .. vol
15002, " BieieeBiablspst apc $oc PibhyTae Purihi Qvalon A mate andinse
RNA strandnga'gsca?qh@@rgggygnce in operable connection with a polyT

term nation sequence under the control of a human U6 RNA pronoter, and an
anti sense RNA iheah@rtcoderfgnegquuelm@aptdsaféhamww@nmb@ﬁbwlmeda pol yT

term nati OLr}smg any one of a number of techniques known to those of skill in the art. In

addition, the short interfering nucleic acids may also be synthesized as two

20 separate, complementary nucleic acid molecules, or as a single nucleic acid
molecule with two complementary regions. For example, the short interfering
nucleic acids of the invention are chemically synthesized using appropriately
protected ribonucleoside phosphoramidites and a conventional DNA/RNA
synthesizer or other well known methods. In addition, the short interfering

25 nucleic acids may be produced by a commercial supplier, such as Proligo
(Hamburg, Germany), Dharmacon Research (Lafayette, CO, USA), Pierce
Chemical (part of Perbio Science, Rockford, IL, USA), Glen Research
(Sterling, VA, USA), ChemGenes (Ashland, MA, USA) and Cruachem
(Glasgow, UK).

30 Alternatively, short interfering nucleic acids may also be expressed
from a recombinant expression vector, such as a circular or linear DNA
plasmid, using any suitable promoter. Recombinant expression vectors are



sequence under the control of a human U6 RNA pronoter. As used herein, "in
oper abl e connection with" neans that the nucleic 20 acid seqguences

encodi ng wbeoe#nas@7or anti sense strands are adj acent toPcanstévsnIgeguence.
Preferably, the sequence encoding the sense or antisense strands are

i medi ately adjacent to the poly T termpation signal in the 5 direction.
Therefore, during transcription of the sense or antisense sequences from
the plasmd, the polyT term nation signals act to termnate 25

transcription, As used herein, "under the control of a pronpter"” neans that
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t he short i suitablegenetio candiot ebarndatscthat bee capable of cegulbiing exypvession ol
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igin, e.g., human, pri ._and.rodents. i tabl e, host |

known | n*t HaberRtor 1resisol dhS psBt et IrRaSEiioneRags St ofhel s & ° 71°

neur obl ast ogR{HRGHeak el dNHRWK/Preddion s eeduéiticcinzg ehoades al Siitatei ds of

the invention may al so be expressed fromreconbinant viral vectors. The

r econbi nantrikdsaane \birding sitst, a trarslatior Milidioncyie & Relyadegudalians séecodi ng t he

short interferij n ' | ds i ' .and ' I ronot er
For 8pr ecrseigSdhfieT el Pyt A BhhSuAE SRRt VgL e
pronoters fayessy esatailagheridginidftreplicitiondhanaitdves theavéctor fo esplicater al
vector include, for exanpl the U6 pronoter, the HL RNA pol |11 _pronoter,

e €
and the cytibaepandeniyef thehestsell, o5iaczqleeiprugena. ich ag O8APCONTERNSr s i s

wi thin the r%%islt%n&é‘tcg Qﬁa?{tfbiot@e reconmbi nant viral vectors of the
i nvention can al'so conprise inducible or regul atable pronoters for 15

expression of théestors thatntaulti dre ugedhircthis mventiats inalude pacrobiall @lasmidssue or
vect 855t o Vieses, bRCGPNAR GFBItAB N e Re s B¢ CRE YEIE UiRtt o
ot erront g By HERRAA TR RUR deid BB ErmeTen e
r econbi nantPlasmid's aee monaimdndy ussd tfoon of pectar.Quiatinghenftormsrof vectors
that serve an equivalent function and which are, or become, known in the art
are suitable for use herein. See, e.g., Pouwels et al., Cloning Vectors: A
20 Laboratory Manual, 1985 and Supplements, Elsevier, N.Y., and Rodriguez et
al. (eds.), Vectors: A Survey of Molecular Cloning Vectors and Their Uses,
1988, Buttersworth, Boston, MA.
Suitable promoters for expressing short interfering nucleic acids of the
invention from a plasmid include, for example, the U6 promoter, the H1 RNA
25 pol lll promoter, and the cytomegalovirus promoter. Selection of other
suitable promoters is within the skill in the art. The recombinant plasmids of
the invention may also comprise an inducible or regulatable promoter for
expression of the short interfering nucleic acid in a particular tissue or in a
particular intracellular environment.
30 The short interfering nucleic acid expressed from recombinant
plasmids may either be isolated from cultured cell expression systemns by

standard techniques, or can be expressed intracellularly. The short interfering



nucleic acid nolecules, or as a single nucleic acid nolecule with two

conpl enentary regions. Any viral vector capable of accepting the coding
sequenceswbanodidaess7short interfering nucleic acid nol ecece(spooso3sre2
expressed can be used, such 25 as, vectors derived from adenovirus (AV),
adeno- associ ated virus (AAV), retrovirusgs, herpes virus, and the like. In
addition, the tropismof the viral vectors may al so be nodified by
pseudot ypi ng the vectors mﬁth envelope proteins or other surface antigens
from ot her viruses, on.of reconbi nant viral vector bl e for use
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Preferred viral vectors are those derived from adenovirus and adeno- 5
associ at ed agidsiinto the plasmid, andameshqsiscoledelvariegibeirpeembiranipiasmid to
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vectors. See for e.g Burton Ther.
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RNAI - medi atgfiggdegha E8R5954d)e target nRNA can be eval uated using
standardtetﬂ'mﬁuef‘gégr—ﬁm@hl g the levels of RNA or protein in cells.
For exanpl e, shdBy waynotekxampley aplebriid neay ecsmprise besahske RNAdtraodcul t ur ed
cell and t e | evel s of Nor t hern_ bl ot
ot B ott 1 GO RERRES 15 PPBIASIE saRnPRLR HiR RrEam (N PERA FOMGTCS he
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of the prestiandstasting sequeheeiin@pernableiconaeriien with a aplydtterrapation prot ei n
levels is d% 85}123%nd%r%3%n?r0¥opglh%%an U6 RNA promoter.

As used herein, "in operable connection with” means that the nucleic
20 acid sequences encoding the sense or antisense strands are adjacent to
another sequence. Preferably, the sequence encoding the sense or
antisense strands are immediately adjacent to the poly T termination signal in
the 5' direction. Therefore, during transcription of the sense or antisense
sequences from the plasmid, the polyT termination signals act to terminate
25 transcription.
As used herein, "under the control of a promoter” means that the
nucleic acid sequences encoding the sense or antisense strands are located
3' of the promoter, so that the promoter can initiate transcription of the sense
or antisense coding sequences.
30 Expression of the short interfering nucleic acids can be carried out by
conventional methods in either prokaryotic or eukaryotic cells. Prokaryotes
include both gram negative and positive organisms, e.g., E. co/i and B.



25 As di scussed above, the short interfering nucleic acids of the invention
targets and causes the RNA - nedi ated degradation of Na"1l.8 nRNA, or

al t er nat iwe 28@ld4c@7f or ms, nutants or cognates thereof. PegnasdasiossTonf the
target nmRNA by the present short interfering nucleic acids reduces the
production of a functional gene product omthe Na" 1.8 gene. Thus, the 30
I nvention provides a nethod of inhibiting expression of Na"1.8 in a
subject, a nethod for inhibiting translation of an mRNA, a nethod for

i nhibiting expression of a polypeptide, a nmethod for blocking the Na"1.8
derived WOS2006504igeer paitaystes bichskyestablishatktibsumeulhoeecell bihes from cel |,

d thod. bl ocking the Na"1.8.derived sodi t,i N
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1.8 derived sodi um current ugh these nethods are nore thoroughly
det ai | ed i setlparekaapirein thenaw. Hrefested kost deliesare k292 nellsanetthei tics. A

step of ea ' ves contacting a cell with a short
i nt er?eri ng‘gHgé?lélg@"i%ﬂ%ﬁq?&w&%Mtﬁl{ggcont acting step involves

adm ni stering a Hwshortheirferinigngudsic! fids 6cthe inventiGhaajpar bhé al
conposition 10 to a subject. In vitro, the contacting step involves

bringi ng t §EPERSIEdIRRIN FRrambinaptyiralivestersuding ecembinant wiral vweaiopsgki cal

proximty it t i nfer ' | y
ont act  sadte Buyseon’ bzt s38fehtss eBBShe b Sof e tic AlCieRt aPREr ng
nucl ei ¢ aciofitheirentont ived aalIsuitablecpropsotBNSr exprtessing deg rshdat inerfaringrRNA
fromthe Na"1l 8 sodi um channel gene. 15 Preferably, the contacting step

. g [ !
utili%es t AHCIEIGAFIG spaYeRtes (SHikRPIgiRroMeiergdon £XRIaSSINg HagH interferinghe
short inte i ' | ,Jg%a n are
pr ef er abl ehhgﬁé@gﬁggﬁ rls'lﬁf%r 3??%‘§Bﬁﬁgﬁ’e‘%é§f%m Smﬂagaf %%gﬁl éﬁ)rﬁl&é g‘%ﬁ& 5
are nore pRNAmM@bleprametahand thetoytdreegalgvinus peomoterciSi eafioSEDolthieMNGs: 1

o 2o MBS BS i 70, THE Elos Rt A6,
al so be ut bf teemvieRtid RecdPhlRBtoRpridd mMdudits b Pélgulﬁbéb\l@ps{@ﬁmo%é@if@& and

not limtation, one or nore of the short interfering nucleic acids of SEQ
|D NOs; 1expressiorsof flge shartintecfeningeusizic acidst inea particolis tigsueher inrvent i on.
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admi ni st er gdlivémsHdreireterfativig diucksigeerts ¢flth¥ inverftiorelo cells /hovido $4ibj ect . Thi's
i nvention further provides the short interfering nucleic acids of the
i nventi on discussed in more detail in Example 5.
The short interfering nucleic acids of the invention can be expressed
20 from a recombinant viral vector either as two separate, complementary
nucleic acid molecules, or as a single nucleic acid molecule with two
complementary regions.
Any viral vector capable of accepting the coding seque nces for the
short interfering nucleic acid molecule(s) to be expressed can be used, such
25 as, vectors derived from adenovirus (AV), adeno-associated virus (AAV),
retroviruses, herpes virus, and the like. In addition, the tropism of the viral
vectors may also be modified by pseudotyping the vectors with envelope
proteins or other surface antigens from other viruses.
Selection of recombinant viral vectors suitable for use in the invention,
30 methods for inserting nucleic acid sequences for expressing the short
interfering nucleic acids into the vector, and methods of delivering the viral

vector to the cells of interest are within the skill in the art. See, for example,



conpl exed with one or nore proteins and/or target nucleic acid and a cel
conprising one or nore short interfering nucleic acids of the invention. 30
Phar macewocadé/0@ossposi t i ons WO 2006/ 047687 PCT/ US2005/ 08TAR20080387bE short
interfering nucleic acids and si RNAs of the present invention can be used
therapeutically to treat chronic pain..jg/arious conpounds of the present

I nvention may be incorporated i nto pharnaceutical conpositions. For

exanpl e, a pharmaceutical conposition nmay conprise a single-stranded short

5 interfering nucleic acid, a single-sir hort_interfering.nucleic
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Phar maceut y accep Jjuvants, such as bufttTering agents
di spersing agents, nmay al so be incorporated into the pharnmaceuti cal

conposi tion. _Genergl .CO i tions useful for parenteral adm nistration
of l3uch M&%@M—& J H9€3g. Reni ngton's Pharnaceutical Science,
17th Ed. (Mac krﬁéggldggg‘!o‘?% %mmﬁerﬁﬁfleaeic%id 1828us eRINANPHENSIH C

formul ati ons may ni stered. For ations typically conprise at |east
one act i vaegnadatibre af the dargeh MRMAtdandee evaluated using standard techniques

for measuring the levels of RNA or protein in cells. For example, short

interfering nucleic acids may be delivered to cultured cells, and the levels of

20 target mMRNA can be measured by Northern blot, dot-blotting techniques, or by
quantitatve RT-PCR. Alternatively, the levels of Na,1.8 protein in the cultured
cells can be measured by ELISA or Western blot. A suitable cell culture
system for measuring the effect of the present short interfering nucleic acids
on target mRNA or protein levels is described in Example 2 below.

25 As discussed above, the short interfering nucleic acids of the invention
targets and causes the RNAi-mediated degradation of Na, 1.8 mRNA, or
alternative splice forms, mutants or cognates thereof. Degradation of the
target mRNA\ by the present short interfering nucleic acids reduces the
production of a functional gene product from the Na,1.8 gene. Thus, the

30 invention provides a method of inhibiting expression of Na\,1.8 in a subject, a
method for inhibiting translation of an mMRNA, a method for inhibiting

expression of a polypeptide, a method for blocking the Na, 1.8 derived



pharmaceutically acceptable carriers. Fornulations may include those WO
2006/ 047687 PCT/ US2005/ 038792 21 suitable for oral, rectal, nasal,

t ransder mab,20avo4p@rent eral (i ncludi ng subcutaneous, i nPcamss@sloas792
intravenous and intradernmal) admnistration. The fornulations nmay
conveniently be presented in unit dosagegef ormand may be prepared by any
nmet hods well known in the art of pharnacy See, e.g., 5 Glnman et a
(eds.) (1990), The Pharmacol ogi cal Bases of Therapeutlcs 8th Ed.
Pergannn Press; and Rem ngton's Pharmceuti cal SC|ences supr a, Easton
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various factors that nay fy the action of the therapeutic substance,
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Chroni ¢ pabpiddtf SEE Hﬁﬁ\l@é‘ﬁ 9H . "HSsirt IerféiMhd AUkt ARRISET SELSID CS:
NOs: 1, 2, 3, 5, 10 and 11 are preferable. The short interfering nucleic acids
of SEQ ID NOs: 2 and 5 are more preferable. The short interfering nucleic
acids of SEQ ID NOs: 1 and 3 are the most preferable. One or more of the
20 short interfering nucleic acids of SEQ ID NOs: 1, 2, 3,4, 5, 6,7, 8,9, 10, and
11 can also be utilized in the methods of the invention. By way of example,
and not limitation, one or more of the short interfering nucleic acids of SEQ ID
NOs; 1, 2, 3, 5, 10 and 11 can be used in the methods of the invention.
Furthermore, in the practice of the present methods, it is understood that
25 more than one short interfering nucleic acids of the invention can be
administered simultaneously or sequentially to a cell or to a subject. This
invention further provides the short interfering nucleic acids of the invention
complexed with one or more proteins and/or target nucleic acid and a cell
comprising one or more short interfering nucleic acids of the invention.
30
Pharmaceutical Compositions




pain present for about three or nore nonths, pain that is not fully
relieved by routine nedical managenent or pain that continues beyond a
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Typical protocols for the therapeutic administration of such substances
are well known in the art. Although the compositions of the present invention
may be administered in simple solution, they are more typically administered

20 in combination with other materials, such as carriers, preferably
pharmaceutical acceptable carriers. The term “pharmaceutically acceptable
carrier” means any compatible, non-toxic substance that is suitable for
delivering the compositions of the invention to a subject. For example, sterile
water, alcohol, fats, waxes, and inert solids may be included in a carrier.

25 Pharmaceutically acceptable adjuvants, such as buffering agents and
dispersing agents, may also be incorporated into the pharmaceutical
composition. Generally, compositions useful for parenteral administration of
such drugs are well known; e.g. Remington's Pharmaceutical Science, 17th
Ed. (Mack Publishing Company, Easton, PA, 1990).

30 Therapeutic formulations may be administered. Formulations typically
comprise at least one active ingredient, together with one or more

pharmaceutically acceptable carriers. Formulations may include those



NY; or Ausubel, et al. (1987 and Supplenments), Current Protocols in

Mol ecul ar Bi ol ogy, G eene/Wley, New York; and Innis et al _(eds.) PCR

Pr ot ocol swoAodsui4des7t o Met hods and Appli cations, 1990, Aeadarse@sPssss, N.Y.
10 Exanple 1 This exanple illustrates the design of siRNAs agai nst Na"1l.8.
Putative siRNA sequences agai nst both nat and human Na" 1.8 coding
sequences were identified using Tuschl's prediction rules. See Tuschl et
al ., "Targeted nmRNA degradation by double-stranded RNA in vitro", Genes
Dev., vol. 13, no. 24, 15 3191- 3197 (Dec. 15, 19992 and El bash| r et
al ., "Dupl suiabley fozprahmec@gtna&@ L irgnsdeEanh s RakRNiaTakipellee: in cul tured

I f
putative scERET e, ittt YiraRho  dnd ity livh adfihBIRe N o ©°

shown are tThe formgamorwqwmw,eniérﬁlymmpmisenteﬁ inaaah ctosagetfosracamkaayu n

t he gene, and the 2 er cent e of ani ne/ cyt osj n the target sequence.
Tabl 031 dBRreRased ey etiedenel diaundadia g dpharbatu: Sebe. B dodi ng

sequance. Hixfn %?%“(he@l%a i 590 Phéﬁﬁé&?d?@?%aﬁl?gsé@eofpﬂﬁérb 80y, strch

targét sequence in ene. Tab n PN3 si R ar get 'Tar get
sequence pé&si,tPengamea Pnessgam@RemymEmm@BE@I@ln@ 12) 5

AACAACTTCCBREIADRTRAEH - (S of (0= LSEST Ppspcquiel Pesagedsermicracs (seq

I D NG 15) F3fo/iréard /%WE@&W&(&%&H& P/, ééis %}9@0)6 VO
2006/ 047687 PCI/US2005/ 038792 _ 24 &_AAA ID'NO. 17)

80 47.6 7%%%@16&%@@@7{35@@46@ N@kkge)l\lezm \ﬁarkeang Ll erman et

o N 20) 9957 G99 TRHeRUleAlRn o Aekns PGSRV SRR 6 (11

AAGCATAGGGN@QAGAA@GAC (SEQ ID NO 22) 118 52.4 12 AAGGACCAAGAAGAGAAGCCT
(SEQ ID NO 23) 133 47.6 13 AAGAAGAGAAGCCTCGGCCCC (SEQ ID NO 24) 140 61.9
14 AAGAGAAGCCT CBhCwayiexaserlel Bnof thesshark integering nucleic acids or véctors

of the invention may be deliverable transdermally. The transdermal
compositions may take the form of creams, lotions, aerosols and/or emulsions
15 and can be included in a transdermal patch of the matrix or reservoir type as
are conventional in the art for this purpose. See, e.g. Remington's
Pharma ceutical Science, 17th Ed. (Mack Publishing Company, Easton, PA,
1990).
The dosage regimen involved in a therapeutic application will be
20 determined by the attending physician, considering various factors that may
modify the action of the therapeutic substance, e.g., the condition, body
weight, sex and diet of the patient, the severity of any infection, time of
administration, and other clinical factors. Often, treatment dosages are
titrated upward from a low level to optimize safety and efficacy. Generally,
25 daily dosages will fall within a range of 100-500 pg per kilogram of body
weight. Typically, the dosage range will be 150-250 pg per kilogram of body
weight. Preferably, the dosage will be 200 ug per kilogram of body weight.
Dosages may be adjusted to account for the smaller molecular sizes and
possibly decreased half-lives (clearance times) following administration.
30 An "effective amount” of a compaosition of the invention is an amount that will

ameliorate chronic pain in a subject.



15 AAGCCTCGGCCCCAGCTGGAC (SEQ ID NO 26) 148 71.4 16 AAAGCCTGCAACCAGCTGCCC
(SEQ ID NO 27) 172 61.9 17 AACCAGCTGCCCAAGTTCTAT (SEQ ID NO. 28) 181 47.6
18 AAGTTGVOTGBIGABCTCCCA (SEQ ID NO 29) 193 47.6 19 ARCTGATOSGBGAMECCCCTGG
(SEQ ID NO 30) 218 66.7 20 AACAAAGGGAGGACCATTTCC (SEQ ID NO. 31) 286 47.6
21 AAAGGGAGGACCATTTCCCGG (SEQ | D NO. 32% 289 57.1 22 AACCTGATCAGAAGAACGGCC
(SEQ I D NO 33) 349 52.4 23 AAGAA I CAAAGTGTC (SEQ ID NO. 34) 360 47.6
24 AACGGCCATCAAAGIGICTGT (SEQ ID NO 35) 363 47.6 25 AAAGIGTCTGTCCACTCGTGG
(SEQ ID NO 36) 373 52.4 26 AATTGTGTGTGCATGACCCGA (SEQ ID NO 37) 427 47.6
27 AACTGACCT TCOAGHanis pdin (nsEpindhdeong ®r naare afghe fol WMH@WT}SI@CTTCACT

5 AATATGTRIRiReTER 463&%#%@@5%5@1%%? D BA hatds TRt RUSVRRANAT ACT o
(SEQ I D NGodidk ra@elicH ; nlanﬁe 5 bel é'?nd}ﬁal/rlédo@l@ 38.1
33 AAGAGGATTTTGICTAAATGA | D 4) 522 28. 6 4 AAATGAGITCACGTACCTGAG

(SEQ | D NCper®). Examaples o @br@mgp@mmmer hessnot rsited to, gronie) 568 47. 6

36 AATAGA JTCTGTGATCCC
(SEQP! D NP BN P Er3 s D e e o oy YN o) "o71 42 o
39 AAGGTCAddirb & CISioRid MANGMSRYy 68rditidns, inélLd\BAAMKEE GGETGATGTGACC
(SEQ ID NO, 51) 730 47.6 41 AAACTGGCTGATGTGACCATC (SEQ ID NO 52) 733 47.6

42 AAGTG |limited to,| pesicheraeticnsuralgle. painte digbptic peurypathy4sadiculopathy,

(550 1 b Ne R Rk e Rl g SyefforPeeg g ! 5001 2.6

46 AAAAAT AéUralid CddATel aeidh e NOmEréssiohs), mpabmmaasm GAATGA
SR il e e RS el T
(SEQ I D NQinithbwrPgratfisiogy), ThmiEinShcnaEAMSTAGTEes Bk Pahe 1, Grrvg50 38. 1
trauma pain (e.g., phantom-limb pain, other painful conditions resuiting from
limb amputation), nerve-root avulsion injuries, HIV-associated pain,
neuropathies arising from chemotherapeutic strategies, retinopathies, sciatica,
15 hyperalgesia, hyperpathia and ongoing burning pain (e.g., wound-associated
pain, including, but not limited to post-operative pain), joint pain, rheumatoid
and osteoarthritis pain, fibromyalgia, burn pain, neuritis, sciatica, tendonitis,
bone pain, migraine pain, urinogenital pain and neuropathic conditions
attributed to bladder hyperreflexia.
20
Examples
The present invention may be better understood by reference to the
following non-limiting examples, which are provided as exemplary of the
invention. The following examples are presented in order to more fully
25 illustrate the invention, and should in no way be construed as limiting the
broad scope of the invention. Unless otherwise indicated, percentages given
below for solids in solid mixtures, liquids in liquids, and solids in liquids are on
a wt/wt, vol/vol and wt/vol basis, respectively. Sterile conditions were
generally maintained during cell culture.
30
Materials and General Methods



52 AACCAACTACTCATCTCACAG (SEQ ID NGO 63) 858 42.9 53 AACTACTCATCTCACAGAAAA
(SEQ ID NO 64) 862 33.3 54 AAAACCAGATATCTACATAAA (SEQ ID NGO 65) 879 23.8
55 AACCAGKOAIGIACATAAATA (SEQ I D NO 66) 881 23.8 56 ARATAARSOGASKICACTTCTGA
(SEQ ID NGO 67) 897 42.9 WO 2006/ 047687 PCT/ US2005/ 038792 25 57
AAGCGAGCCACTTCTGACCCC (SEQ ID NO 68) 924 61.9 58 AATGGATCTGACTCAGGCCAC
(SEQ ID NO 69) 934 52.4 59 AAAACTTCTGACAACCCGGAT (SEQ ID NGO 70) 979 42.9
60 AACTTCTGACAACCCGGATTT (SEQ ID NGO 71) 981 42.9 61 AACCCGGATTTTAACTACACC

SEQ ID NO 72 91,42, 9 .62 TTGATT EQ | 003
b5 6 b3 oL SIARdR RIS b @@ Mggods )Wefg%é'ggi% Sedfoet’h g
AAAATCTATARGA K atid et al., MolectRFTbRINYCA [IaDorkidry Ménial, 4882, Cold Sprin
AATCTATATGATCTTTTTTGT (SE ID NO 76) 1113 19 66 AATCTTCCTGGGATCITTCTA

(SEQ I D Warkm)r bakoradsryl msmammm?mm@%ﬂqﬂ OVRECcU) 1168
X ‘ 1
‘ legqéo %3) ?é/% mwﬁm%wm
(SEQsI D NCPre%%) NY28usgbél et7a11 N CFACHHNE] Tﬁ@%%@dt@sb@ocﬂ@n 1235

42.9° 72 AMACCAGAAGAAGTTOCAGCA ( St NO 53 4239 42
AAGAAGTTCANY¥cGARSTRe | efah (1§&ﬁ@n%$yp@@m@ef§$ 1Cur7aﬂf/ﬂ(9¢¢€2/ﬁGGAGGCCCTCGAG

(352 ' D ekttt Eolfl e MBS TRTITR AT A5y Po®) 1270

AATGGAT CAGRTGIAACCRCG LIGER Mathdls 88) AbpBbatichs9 1998, ACOAGTGA
(SEQ ID NO 89) 1350 42.9 79 AAAAATGCCAGTGAGAGAAGG (SEQ I D NO 90) 1357
42.9 80 AAATGCCAGTGAGAGAAGGCA (SEQ ID NO 91) 1359 47.6 81
AAGERATAGAATAAAGCCAAG ( SEQ | D NO %@ 88.1 82 AATAAAGCCAAGAGTGTCAGA
(SEQ’ID NO 93) 1383 38.1 83 AAA GICAGAGGG (SEQ I D NO. 94) 1386
52. 4 84 AAGAGTCHBAGREGRE IGAEa(eSHReIdBshiD oDSRNISDagainst Ng3.8. Putative
AAGACAACAAAT 1415

(SEQ I D N& g% Sf,gggngés @Salnst both raq)and humgrz'h?aﬂ%ac%%%&%%%%%gg
ldentlfled using Tuschl's prediction rules. See Tuschl et al., “Targeted mRNA
degradation by double-stranded RNA in vitro”, Genes Dev., vol. 13, no. 24,

15 pp. 3191-3197 (Dec. 15, 1999); and Elbashir et al., “Duplexes of 21-
nucleotide RNAs mediate RNA interference in cultured mammalian cells”,
Nature, vol. 411, pp. 494-498 (2001). Table 2 identifies putative siRNA

sequences against the human Na,1.8 coding sequence. Also shown are the

GAT

target sequences, the position of each target sequence in the gene, and the
20 percentage of guanine/cytosine in the target sequence. Table 3 identifies
putative siRNA sequences against the rat Na,1.8 coding sequence. Also

shown are the target sequences and the position of each target sequence in

the gene.
25 Table 2
Human PN3 siRNAs
Target Target sequence position % GC
in gene
1 AATTCCCCATTGGATCCCTCG (SEQ ID NO: 12) 5 52.4
2 AAACTAACAACTTCCGTCGCT (SEQ ID NO: 13) 26 42.9
3 AACAACTTCCGTCGCTTTACT (SEQID NO: 14) 31 42.9
4 AACTTCCGTCGCTTTACTCCG (SEQ ID NO: 15) 34 52.4
5 AAGCAAATTGCTGCCAAGCAG (SEQ ID NO: 16) 76 47.6



87 AAATCACCCCGCTCTGATCCT (SEQ ID NGO 98) 1423 52.4 88
AACCAGCCCAGGATGICTTTT (SEQ I D NGO 99) 1447 47.6 89 AAAACGCCGGGECTAGTCATGG
(SEQ | D N©O 2004768485 57.1 90 AACGCCGCGGCTAGICATGGCA ( SEQriuS20081038704) 1487
61.9 91 AAAGCCATCGGGCCTCTCTGC (SEQ I D NO 102) 1592 61.9 92
AAGGCCCCCTCCCTAGAAGCC (SEQ I D NO 103) 54637 66.7 93 AAGCCCTCTTCCTCAACCCAG
(SEQ ID NO 104) 1653 57.1 94 AACCCA CCCTGACTCCA (SEQ I D NO 105) 1667
57.1 95 AACCCTGACTCCAGGCATGGA (SEQ ID NGO 106) 1675 57.1 96

AAGATGAACACCAACCGCCGC (SEQ | D NO 107) 1697 57.1 97 AACACCAACCGCCGCCCACTA
(SEQ ID NO 108) 1P@ATEECIC RPcGC (SEQ 189 No 4098) 1709
66.7 99 AAAACAAGASHERAGIES GERCBEQIDNOI 792 33.3 Qo 476
AAGAAGACT TTCTTET CAGASAPREAAAS ATAG AN 1BEQ HBND: 19)01 AAGACI TCTTESFEAGCAGAA
(SEQ ID NO 112) 1APAGIAAGCCARA REGRANCTICC (SEQ'PD NO 4%23) 1796

33.3 103 AACOPTTCOABGCCAGATMGERTAGS NBEQIQND: 2808 61.9 10§04 47
AAAGGGCAAT GAGTIGT TGRAS ARG GFAGLAGAAGGHAG d8BQ4D N: 225 AATGAME GTTEIEAGTATCAT
(SEQ ID NO 118) 183CEH:PAGAARMASCLIGIEIENCSABCT (SEQBD NO 4%487) 1851
52.4 107 AACTIGGAGCBAGPERAGKAGDC [HEELEES NBEQIRS0: 2868 47. 6 ' 2008]1-847687
PCT/ US2005/ 0383292 AZSARFRGICTISAETCOREAGSERIZNG:SED | D NO14319) 4883 57.1
109 AAGTGCCCACGCT GERRGICGGRCECACNISGAQUPERIBNG 26D 110 148 714
AAGTATCTGATCT GBCATAGBEHG GAAGIAGATA]CA $SHQ P NG: 27111 AAGCTCAAGACRMI TCTCTTT
(SEQ I D NO 120) 193TQ@BFGCAACAHGIGATARTEERIPINGRELTT ( SEQ'BD NO 4483) 1963
38.1 113 AATTIBTCTARGIBCTNBEGAGAGSECQCLA (SBQ IDMQY: 28968 42. 9 19314 47.6
AACACCAT CT TCATGGCCARG TCRHQAGBGBECARETGRUSEQUP . ND: 30115 AAGCEAT GCTCBRGATAGGCA
(SEQ ID NO 128) 283CAPAGHCAAGAGMINTICCT (SETIROSATIITT ( SEQ28H NO 4487) 2101
28.6 117 AAATGGTCAPGGSGHIEAATCA| BERBAGS NBEQ IR 8I0: 3232 28. 628318  57.1

AAAAT CAT TGCCT RRGACSAL (TSRJAATAXGAACRHICR (3B P ND: 33)19 AATCAFYGOCTILHEACCCATA
(SEQ I D NO 1303) 2A¢EANRTEECAATCANMGIASTGESEI IRTRPTHBAC ( SEQ3BD NO 4181) 2179
33.3 121 AAGEEGAARADCHOGNCIGARTSHOTAD (96Q ID39P: 35182 38. 1 363 47.6

25 AAAGTGTCTGTCCACTCGTGG (SEQ ID NO: 36) 373 52.4
26 AATTGTGTGTGCATGACCCGA (SEQ ID NO: 37) 427 47.6
27 AACTGACCTTCCAGAGAAAAT (SEQ ID NO: 38) 447 38.1
28 AAAATTGAATATGTCTTCACT (SEQ ID NO: 39) 463 23.8
29 AATTGAATATGTCTTCACTGT (SEQ ID NO: 40) 465 28.6
30 AATATGTCTTCACTGTCATTT (SEQ ID NO: 41) 470 28.6
31 AAGCCTTGATAAAGATACTGG (SEQ ID NO: 42) 500 38.1
32 AAAGATACTGGCAAGAGGATT (SEQ ID NO: 43) 510 38.1
33 AAGAGGATTTTGTCTAAATGA (SEQ ID NO: 44) 522 28.6
34 AAATGAGTTCACGTACCTGAG (SEQ ID NO: 45) 537 42.9
35 AACTGGCTGGATTTTAGCGTC (SEQ ID NO: 46) 568 47.6
36 AATAGATCTCCGTGGGATCTC (SEQ ID NO: 47) 615 47.6
37 AAAAACAGTTTCTGTGATCCC (SEQ ID NO: 48) 669 38.1
38 AAACAGTTTCTGTGATCCCAG (SEQ ID NO: 49) 671 42.9
39 AAGGTCATTGTGGGGGCCCTG (SEQ ID NO: 50) 697 61.9
40 AAGAAACTGGCTGATGTGACC (SEQ ID NO: 51) 730 47.6
41 AAACTGGCTGATGTGACCATC (SEQ ID NO: 52) 733 47.6
42 AAGTGTTTTTGCCTTGGTGGG (SEQ ID NO: 53) 771 476
43 AACTCTTCAAGGGCAACCTCA (SEQ ID NO: 54) 797 47.6
44 AAGGGCAACCTCAAAAATAAA (SEQ ID NO: 55) 805 33.3
45 AACCTCAAAAATAAATGTGTC (SEQ ID NO: 56) 811 28.6
46 AAAAATAAATGTGTCAAGAAT (SEQ ID NO: 57) 817 19

47 AAATAAATGTGTCAAGAATGA (SEQ ID NO: 58) 819 23.8
48 AAATGTGTCAAGAATGACATG (SEQ ID NO: 59) 823 33.3
49 AAGAATGACATGGCTGTCAAT (SEQ ID NO: 60) 832 38.1
50 AATGACATGGCTGTCAATGAG (SEQ ID NO: 61) 835 42.9
51 AATGAGACAACCAACTACTCA (SEQ ID NO: 62) 850 38.1
52 AACCAACTACTCATCTCACAG (SEQ ID NO: 63) 858 42.9
53 AACTACTCATCTCACAGAAAA (SEQ ID NO: 64) 862 33.3
54 AAAACCAGATATCTACATAAA (SEQ ID NO: 65) 879 238
55 AACCAGATATCTACATAAATA (SEQ ID NO: 66) 881 23.8

56 AAATAAGCGAGGCACTTCTGA (SEQ ID NO: 67) 897 42.9



122 AATATCTTTGACTGCATCATC (SEQ I D NGO 133) 2188 33.3 123
AAGAAGGGAACGCCTGICTGIG (SEQ I D NO 134) 2242 52.4 124 AAGGGAAGCCTGICTGICGCTG
(SEQ | D NOO 20851768245 57.1 125 AAGCCTGICTGIGCTGCGGAG ( BEQUSRoN@ss7a86) 2250
61.9 126 AAGCTGGCCAAATCCTGECCC (SEQ ID NGO 137) 2293 61.9 127

AAATCCTGGCCCACCTTAAAC (SEQ I D NO 138) 23302 47.6 128 AAACACACTCATCAAGATCAT
(SEQ ID NGO 139) 2319 33.3 129 AAGATCATCGCGAAACTCAGIG (SEQ I D NO 140) 2332
42.9 130 AAACTCAGIGGGGGCACTGSG (SEQ ID NO 141) 2343 61.9 131

AACCTCACCATCAT VIR Nb: o 32 19
AAGCAGCTCCTAGEGGAARA ﬁ’ _ X SW33 AAAACTACCGT, COGAA
(00,0 A0 - 535 i
AARAKA *h43 33.3°'136
AACCGAAAAAATA'?@TCC(%QE S BN 7T 37 AanARRTATCT
(5 gES | ?3SIOAA':IL'£%)CT 24 Cﬁ?F’ 8 SCCATG (SEQ T NO,749) 2453
. 7355 52.419%40
AAGACT GGCCCOGEPGRCARK A4S NQ: 411 AACA GGGC?%T%LATGGAA
(SEQ ID NO 1%%) 2 STATATGHFCTAAG ATPCATAT (SE I'D N0 -153)
ii;a 33. 3 14§5AAAMiFé6ATrA SR 54) 2585 58 1 4
TCCATATGCCPEA 45 AA : TAACCTG
(SEQ I D NO 1%%) 26‘@@%@“?”1@@ AR( : A (SE NO *957) 2647
52.4 147 AACPETTT qu : 712129(2' 476")
AACCTCACAGCCC@@GAGQ&@C?%?’*@% ﬁg@?c 9' IC: 80) 419 aaCAREE GGOCCTG
ggE$|i)5To 16@) 2PPATEE S5 3 1T NO JB1) 2725
. AAACA 73 47. :
AAGGCAGAGCCTG&@CTG@%C(@@A Cro kTR B NG: 8353 AAA
(SEQ I D NO 168) 28vEAET! C%ﬁ?‘;% ' > N0611 5) Ggggc

47.6 155 AACCACATTAESI

AACACT GCCAGGGERAGCHEE @%Aﬁgf G?%%S;C’éé@é%@% %Bg AAG cee

SEQ ID NO 1 24PECALT, :
(52 Q 6‘79) %GG%TCACCT‘ITAACCTCC (SEQ ID NO: 88) CT ( SEQ1 33 NQ 42, 9) 2968
78 AACCTCCAAAAATGCCAGTGA (SEQ ID NO: 89) 1350 42.9
79 AAAAATGCCAGTGAGAGAAGG (SEQ ID NO: 90) 1357 42.9
80 AAATGCCAGTGAGAGAAGGCA (SEQ ID NO: 91) 1359 47.6
81 AAGGCATAGAATAAAGCCAAG (SEQ ID NO: 92) 1374 38.1
82 AATAAAGCCAAGAGTGTCAGA (SEQ ID NO: 93) 1383 38.1
83 AAAGCCAAGAGTGTCAGAGGG (SEQ ID NO: 94) 1386 524
84 AAGAGTGTCAGAGGGCTCCAC (SEQ ID NO: 95) 1392 57.1
85 AAGACAACAAATCACCCCGCT (SEQ ID NO: 96) 1415 47.6
86 AACAAATCACCCCGCTCTGAT (SEQ ID NO: 97) 1420 47.6
87 AAATCACCCCGCTCTGATCCT (SEQ ID NO: 98) 1423 524
88 AACCAGCGCAGGATGTCTTTT (SEQ ID NO: 99) 1447 47.6
89  AAAACGCCGGGCTAGTCATGG (SEQ ID NO: 100) 1485 57.1
90 AACGCCGGGCTAGTCATGGCA (SEQ ID NO: 101) 1487 61.9
91 AAAGCCATCGGGGCTCTCTGC (SEQ ID NO: 102) 1592 61.9
92 AAGGCCCCCTCCCTAGAAGCC (SEQ ID NO: 103) 1637 66.7
93  AAGCCCTCTTCCTCAACCCAG (SEQ ID NO: 104) 1653 57.1
94 AACCCAGCAACCCTGACTCCA (SEQ ID NO: 105) 1667 571
95 AACCCTGACTCCAGGCATGGA (SEQ ID NO: 106) 1675 571
96 AAGATGAACACCAACCGCCGC (SEQ ID NO: 107) 1697 571
97 AACACCAACCGCCGCCCACTA (SEQ ID NO: 108) 1703 61.9
98  AACCGCCGCCCACTAGTGAGC (SEQ ID NO: 109) 1709 66.7
99  AAAAGAAGACTTTCTTGTCAG (SEQ ID NO: 110) 1772 33.3
100 AAGAAGACTTTCTTGTCAGCA (SEQ ID NO: 111) 1774 38.1
101 AAGACTTTCTTGTCAGCAGAA (SEQ ID NO: 112) 1777 38.1
102 AATACTTAGATGAACCTTTCC (SEQ ID NO: 113) 1796 33.3
103 AACCTTTCCGGGCCCAAAGGG (SEQ ID NO: 114) 1808 61.9
104 AAAGGGCAATGAGTGTTGTCA (SEQ ID NO: 115) 1823 42.9
105 AATGAGTGTTGTCAGTATCAT (SEQ ID NO: 116) 1830 33.3
106 AACCTCCGTCCTTGAGGAACT (SEQ ID NO: 117) 1851 52.4

107 AACTCGAGGAGTCTGAACAGA (SEQ ID NO: 118) 1868 47.6



WO 2006/ 047687 PCT/ US2005/ 038792 27 159 AATCTGATCTTGATGACTTGG (SEQ I D NO
170) 3008 38.1 160 AAGATGCTCAGAGCTTCCAGC (SEQ ID NO 171) 3044 52.4 161
AAGT GATCOUCAMYBEAGAGC (SEQ | D NO 172) 3068 52.4 162 ARCEEACASGAGRAGCAGCTG
(SEQ ID NO 173) 3079 57.1 163 AAGTCGAGAGGTGTGGGGACC (SEQ I D NO 174) 3104
61.9 164 AACATCTTCTGAGGACCTGGC (SEQ | D)pO. 175) 3153 52.4 165
AAAGATGAGTCTGTTCCTCAG (SEQ I D NO. 176) 3196 42.9 166 AAGCTCCTCTGAGGRCAGCAC
(SEQ ID NO 177) 3243 61.9 167 AAATCCTGAGGAAGATCCCTG (SEQ I D NO 178) 3287
47.6 168 AAGATCCCTGAGCTGGCAGAT SE%I D NO. _179) 3298 52.4 169
AAGAACCAGATGAC#@CTT@ACg@égGT@C CE8RyCE8EQ4D N9 119 AACCAéﬁ%GACﬁééTTCACAG
(SEQ I D NO 18199 3358GI@CECACEETER '%@ct%dé&:ﬁ?ﬂ C (SEQ B NO i@z) 3350
52.4 172 AAACTGATAGCAGTAEA] 3 IG5 (REQ IBND: BdY9 42 9 19_%173 42.9
AAGAGTCCATGGGATGTG(%GXQQ{*_T 3@§@ IBN 1221_74 AAGAé*?%CTAéééTATCGTG
(SEQ I D NO 18612 3444GAG dédca (SEQPER NO 38d6) 3515
42.9 176 Mmmmﬁ?@ 151 Gr‘*@ ﬁéQ' 13485 52,4 19§§7 429

AAAGCT TTGCT GGAGHACAGACACEAT ¢ T GG_ TR EEQ @N@ 1268 AAGT @R GeCETATGECTTC
(SEQ I D NO 1845 36&6G§¢AIGCI¢§A ACPFRARNIEIC (SEQZB! NO 5290) 3631
38.1 180 AAAGTIKCTTAACATRGTLOTABCCAHATT D (RiER 1D 90y 13833 42. 921981  28.6
AATGCCTGGTGCTG:J@TGGA@‘\I@E@TEM@ATP@;H G3EEE IBNG 12832 AATARAITACTEEPAAGTCTC
(SEQ | D NO 19B18 36XARTRCATTANI TARBLCFAASRCOGMGARICT ( SEQY'#B NO 4294) 3693
42.9 184 AAGATECTGEARGATTIGCAG/SIGTATS (§EQ IDINY: 39D6 28. 621485  42.9
AATATTCTGAAGT GFOT COBAGASETS CBARKI CTIOGACI(BER UNG: 13186 AAGT GE CCCATEAAAGCCC
(SEQ I D NO 19731 3725CE@CAATABYT ASACTCCTIREQNACELTIRRIGC ( SEQAB2 NO 38d8) 3739
57.1 188 AACOZRTCGEAATITIGACTCCSEOATD (RER IRNS: 183950 71. 421889 333
AAGGCAT GCGGGT AFRGGT A ASEGGABGOTCIGIF TE 1SEQEB.NO: 13900 AATGREX CCTE&HCTGOCTC
(SEQ | D NO 20t24 388AGEBANGCDTGTAAGTSCTG GSEAGBMRGINT ( SEQ2REP NO 5202) 3901
47.6 192 AAGHIZET GCASBTGTATCRATEC BECEEACNOEQIDN0:388)6 42. 9 22503

AACTATACCGAT GARBAGTAAGCBEQCCBANTECPBEGFCEASEQ3B.NO: 137) 2293 61-9
127 AAATCCTGGCCCACCTTAAAC (SEQ ID NO: 138) 2302 47.6
128 AAACACACTCATCAAGATCAT (SEQ ID NO: 139) 2319 333
129 AAGATCATCGGAAACTCAGTG (SEQ ID NO: 140) 2332 42.9
130 AAACTCAGTGGGGGCACTGGG (SEQ ID NO: 141) 2343 61.9
131 AACCTCACCATCATCCTGGCC (SEQ ID NO: 142) 2365 57.1
132 AAGCAGCTCCTAGGGGAAAAC (SEQ ID NO: 143) 2416 52.4
133 AAAACTACCGTAACAACCGAA (SEQ ID NO: 144) 2432 38.1
134 AACTACCGTAACAACCGAAAA (SEQ ID NO: 145) 2434 38.1
135 AACAACCGAAAAAATATCTCC (SEQ ID NO: 146) 2443 33.3
136 AACCGAAAAAATATCTCCGCG (SEQ ID NO: 147) 2446 @ 429
137 AAAAAATATCTCCGCGCCCCA (SEQ ID NO: 148) 2451 47.6
138 AAAATATCTCCGCGCCCCATG (SEQ ID NO: 149) 2453 52.4
139 AATATCTCCGCGCCCCATGAA (SEQ ID NO: 150) 2455 52.4
140 AAGACTGGCCCCGCTGGCACA (SEQID NO: 151) 2474 66.7
141 AACATGTGGGCCTGCATGGAA (SEQ ID NO: 152) 2557 524
142 AAGTTGGCCAAAAATCCATAT (SEQ ID NO: 153) 2576 333
143  AAAAATCCATATGCCTCATCC (SEQ ID NO: 154) 2585 38.1
144  AAATCCATATGCCTCATCCTT (SEQ ID NO: 155) 2587 38.1
145 AACCTGGTGGTGCTTAACCTG (SEQ ID NO: 156) 2632 52.4
146  AACCTGTTCATCGCCCTGCTA (SEQ ID NO: 157) 2647 52.4
147  AACTCTTTCAGTGCTGACAAC (SEQ ID NO: 158) 2671 42.9
148 AACCTCACAGCCCCGGAGGAC (SEQ ID NO: 159) 2689 66.7
149 AACAACCTGCAGGTGGCCCTG (SEQ ID NO: 160) 2722 61.9
150 AACCTGCAGGTGGCCCTGGCA (SEQ ID NO: 161) 2725 66.7
151 AAACAGGCTCTTTGCAGCTTC (SEQ ID NO: 162) 2773 47.6
152 AAGGCAGAGCCTGAGCTGGTG (SEQ ID NO: 163) 2824 61.9
153 AAACTCCCACTCTCCAGCTCC (SEQ ID NO: 164) 2848 57.1
154 AAGGCTGAGAACCACATTGCT (SEQ ID NO: 165) 2869 47.6
155 AACCACATTGCTGCCAACACT (SEQ ID NO: 166) 2878 47.6
156 AACACTGCCAGGGGGAGCTCT (SEQ ID NO: 167) 2893 61.9
157 AAGCTCCCAGAGGCCCCAGGG (SEQ ID NO: 168) 2924 71.4

158 AATCCGACTGTGTGGGTCTCT (SEQ ID NO: 169) 2968 52.4



194 AATAACAAGTCTGACTGCAAG (SEQ I D NO. 205) 3979 38.1 195
AACAAGTCTGACTGCAAGATT (SEQ I D NO. 206) 3982 38.1 196 AAGTCTGACTGCAAGATTCAA
(SEQ | D NOD 287473985 38.1 197 AAGATTCAAAACTCCACTGGC ( BEQUSDNNGss72D8) 3997
42.9 198 AAAACTCCACTGGCAGCTTCT (SEQ ID NO 209) 4004 47.6 199
AACTCCACTGGCAGCTTCTTC (SEQ I D NO. 210) ,4006 52.4 200 AATGTGAAAGTCAACTTTGAT
(SEQ ID NO 211) 4033 28.6 201 AAAGTCAACTTTGATAATGIT (SEQ ID NO. 212) 4039
23.8 202 AACTTTGATAATGTTGCAATG (SEQ I D NO 213) 4045 28.6 203
AATGTTGCAATGGGTTACCTT (SEQ I D NO 214) 4054 38.1 204 AATGGGTTACCTTGCACTTCT
(SEQ I D NO 2189) 406ICISATCTIOATRERITERT AMRGIETNOGOEGA ( SEGBI0B NO 3&16) 4092
42.9 206 AAAGOCTGBABETACATARRGOIIEOAGD (REQ IPING: 17009 42. 9304307 524

AACAT GCAACCCAKGT GGBAGTEAECCCOARAEGACACABER BNQ: 172D8  AACCRISAGT GERMEGACAACG
(SEQ ID NO 2162) 4ABAGSACAGCABEARAREIAEREANIGTERAC ( SEG@A™ NO 57220) 4159
52. 4 WD 2006/ (68768 AARTTCASACTHIATESBACE $SEQID NACEFATACATGIIFTTGTRG ( SEQ | D
NO 221) 41711633, 3AACATCIKTTIAIGACT TEBCGSENTR NGBETS) D NO. 3153) 425214 38. 1
212 AATTGACAAGHTCAARGBATBAGIETGITCOIGAG IS5QADBID: 285)6 213 3196 429
AACTTCAATCAACKBAAAAAGCT SETCT BARGG CABOACA (BER) IEIBNG: 17734 AATGRAGAGASUAAAAGTTA
(SEQ I D NO 20%) 428ATCOTGAGSAAGGACHATAASEAGITGEHEE ( SEQ | I8N0 2476y 4268
33.3 216 AAARBAAAGRGABGGGEGEGGTESEAGAD (SEQ I22V): 12973 42, 9329817 52.4
AAAAAAGT TAGGEBSCCABSEAASEAGADGNCTGEZTEFA 497G IB NGB 18018 AAANGBEEAGGEABCCAGGACA
(SEQ I D NO 20@) 42RZCBBATGAZIGCARCATAGESERIUAGEAGATC ( SEGI2D NO 47280) 4279
57.1 220 AAGRAATAGAGGARBGBIATGCCBETGTO (SEQ IR3K): 18318 33. 3335021 52.4
AAATACTACAAT GI2AT GAASCTSEATACCACCARGAGT 4SEQ IBNG 18222 AAT GEIAT GAMMAGT TGGGC
(SEQ I D NO 283) 433GAGTCEATEESANGEAGGLT GHECTOMDAGANG ( SEGA® NO 57284) 4339
47.6 224 AAGTEGCGAAGESAGASGICCGTSEGT® (SER IR36) 18942 57. 1342225 476
AAGAAGCCCCAGAIBOCCARGACSEDN ACE NEBACGEFA 436 IBROL 186)26 AAGCEISAGAMASCCATCCCA
(SEQ ID NO 288) 43EBCECATGEIZTAMECITTATEEQNOBEEAETTG ( SEQE3D NO 5288) 4366
71.4 228 AACHAGTTBEAGCETTGTGIGAGEECACD (SED D39} 186387 42. 93547  42.9

178 AAGTGGGTGGCCTATGGCTTC (SEQ ID NO: 189) 3610 57.1
179 AAAAAGTACTTCACCAATGCC (SEQ ID NO: 190) 3631 38.1
180 AAAGTACTTCACCAATGCCTG (SEQ ID NO: 191) 3633 42.9
181 AATGCCTGGTGCTGGCTGGAC (SEQ ID NO: 192) 3646 61.9
182 AATATCTCACTGATAAGTCTC (SEQ ID NO: 193) 3679 33.3
183 AAGTCTCACAGCGAAGATTCT (SEQ ID NO: 194) 3693 42.9
184 AAGATTCTGGAATATTCTGAA (SEQ ID NO: 195) 3706 28.6
185 AATATTCTGAAGTGGCTCCCA (SEQ ID NO: 196) 3716 42.9
186 AAGTGGCTCCCATCAAAGCCC (SEQ ID NO: 197) 3725 57.1
187 AAAGCCCTTCGAACCCTTCGC (SEQ ID NO: 198) 3739 57.1
188 AACCCTTCGCGCTCTGCGGCC (SEQ ID NO: 199) 3750 714
189 AAGGCATGCGGGTGGTGGTGG (SEQ ID NO: 200) 3794 66.7
190 AATGTCCTCCTCGTCTGCCTC (SEQ ID NO: 201) 3847 57.1
191 AACCTCTTCGCAGGGAAGTTT (SEQ ID NO: 202) 3901 47.6
192 AAGTTTTGGAGGTGCATCAAC (SEQ ID NO: 203) 3916 429
193 AACTATACCGATGGAGAGTTT (SEQ ID NO: 204) 3934 38.1
194 AATAACAAGTCTGACTGCAAG (SEQ ID NO: 205) 3979 38.1
195 AACAAGTCTGACTGCAAGATT (SEQ ID NO: 206) 3982 38.1
196 AAGTCTGACTGCAAGATTCAA (SEQ ID NO: 207) 3985 38.1
197 AAGATTCAAAACTCCACTGGC (SEQ ID NO: 208) 3997 429
198 AAAACTCCACTGGCAGCTTCT (SEQ ID NO: 209) 4004 47.6
199 AACTCCACTGGCAGCTTCTTC (SEQ ID NO: 210) 4006 52.4
200 AATGTGAAAGTCAACTTTGAT (SEQ ID NO: 211) 4033 28.6
201 AAAGTCAACTTTGATAATGTT (SEQ ID NO: 212) 4039 23.8
202 AACTTTGATAATGTTGCAATG (SEQ ID NO: 213) 4045 28.6
203 AATGTTGCAATGGGTTACCTT (SEQ ID NO: 214) 4054 38.1
204 AATGGGTTACCTTGCACTTCT (SEQ ID NO: 215) 4062 42.9
205 AACCTTTAAAGGCTGGATGGA (SEQ ID NO: 216) 4092 42.9
206 AAAGGCTGGATGGACATTATG (SEQ ID NO: 217) 4099 42.9
207 AACATGCAACCCAAGTGGGAG (SEQ ID NO: 218) 4147 52.4
208 AACCCAAGTGGGAGGACAACG (SEQ ID NO: 219) 4154 57.1

209 AAGTGGGAGGACAACGTGTAC (SEQ ID NO: 220) 4159 52.4



229 AAGTTCCAGGGITTTGICTTT (SEQ I D NO 240) 4390 38.1 230
AAGCTTTTGACATCACCATCA (SEQ I D NO 241) 4427 38.1 231 AACATGATCACCATGATGGTG
(SEQ | D NQO 28¢kAN768465 42.9 232 AAAGTGAAGAAAAGACGAAAA ( SEQUSBnoNIOss7az3) 4499
28.6 233 AAGAAAAGACGAAAATTCTGG (SEQ I D NO 244) 4505 33.3 234
AAAAGACGAAAATTCTGGGCA (SEQ | D NO 245) 4508 38.1 235 AAGACGAAAATTCTGGGCAAA
(SEQ I D NO 246) 4510 38.1 236 AAAATTCIGGGCAAAATCAAC (SEQ I D NO 247) 4516
33.3 237 AATTCTGGGCAAAATCAACCA (SEQ I D NO 248) 4518 38.1 238
AAAATCAACCAGTTCTTTGTG gl(zg |D_NO._249) 4528 33 3 239 AATCAACCAGTTCTTTGIGEC
(SEQ I D NO 2590 4538C. ACMEBTANXRGETEGER Brieadrc (seQ B8N0 ?2%31) 4534
52.4 241 AAT CAMM@T@T&HE‘?;%‘E AT (REQ UBNO: 22955 3.1 42842 381
AAGATGT TCGCTTTHRGGCABTT SECALD CA1LE3E6 WrNQ: 22803 AAAT ST GeAMES GTTTGA
(SEQ I D NO 2523 468éC C&ATQMC TREACIPIYAT2RA G (SEQ 1358N0 22“595) 4618
33.3 245 AATTURTAABRTACKCERAAGALSIRSTTA (REQ HEHP: 8574 28. 6 42946
AAGTCACTTCAAAGTEACT RECASPOALBAN T‘QISC?(?G%@EQ@Q ND: 228)7 AAAGWS?@TTCT@&CAACGC
(SEQ | D NO. 2536 46%%%%@%@&9&@@@%@@@#@1@@3 ( SEQ 4#433NO. 459) 4707
52.4 249 AATTHECCCBATGOACATACTCCOSGACSANGEQ BDNO432S) 52. 4 42750 476
AAGGGGAT CCGCAGHNGT GCCREARSEFTABEGIGCEIGAUY TSE@ D NO: 289D AACATEREBGCTGRFECTATTC
(SEQ I D NO 26212 482G TAGGCBICRUETAATGREST N2 ( SEQ 4339NO. P6B) 4927
52.4 253 AACAGOATGBRAGFABTACTACAATBECEATS NREQ MBND: 235 52, 4 43484 333
AACACAGGGCCCCCEZNACT BRATSETAC A TNEECATBAAG (132Q ¢ N@: 2385 AATCTHI2BCAAGRECAATGGC
(SEQ I D NO 2682 504ATSZCATGAAGAARTAGORATISEGNOM®A3EG ( SEQ 4330NO. 4%6%) 5050
57.1 257 AATGESACCAGSAACTAGTEGLTCSPAGABGNSERBBYOSP4p 57. 1 43383 476
AACATGTACATTGC3BT GARRGTSEC AR ABAGRAGLORT (RERID MO: 2859 AACT THHRTGT CRIICACGGAG
(SEQ I D NO 27225 51 P0GHAGECHEANSISIATOCIRECORGSARRGE ( SEQ 4354NO. 9P7tl) 5176
61.9 WD 2006/ 0228687 ARGTOGSA T GIIBTATL CC20 (SESA IDNWGTZBTISACCCAGRSECCAMT - SEQ | D
NO 272) 5248 BF. 4 ARGEZCEATCOCAGCSSTTDONROGTAIR 8EQ@IsD NO  2438F 53281-88. 1

263 AAAACCCAATZZBAAARATABE TTSEAGCO TNOTGC P 4PEQ I3 N0O2839 4387 42.9
229 AAGTTCCAGGGTTTTGTCTTT (SEQ ID NO: 240) 4390 38.1
230 AAGCTTTTGACATCACCATCA (SEQ ID NO: 241) 4427 38.1
231 AACATGATCACCATGATGGTG (SEQ ID NO: 242) 4465 42.9
232 AAAGTGAAGAAAAGACGAAAA (SEQ ID NO: 243) 4499 28.6
233 AAGAAAAGACGAAAATTCTGG (SEQ ID NO: 244) 4505 33.3
234 AAAAGACGAAAATTCTGGGCA (SEQ ID NO: 245) 4508 38.1
235 AAGACGAAAATTCTGGGCAAA (SEQ ID NO: 246) 4510 38.1
236 AAAATTCTGGGCAAAATCAAC (SEQ ID NO: 247) 4516 33.3
237 AATTCTGGGCAAAATCAACCA (SEQ ID NO: 248) 4518 38.1
238 AAAATCAACCAGTTCTTTGTG (SEQ ID NO: 249) 4528 33.3
239 AATCAACCAGTTCTTTGTGGC (SEQ ID NO: 250) 4530 42.9
240 AACCAGTTCTTTGTGGCCGTC (SEQ ID NO: 251) 4534 52.4
241 AATGTGTCATGAAGATGTTCG (SEQ ID NO: 252) 4565 38.1
242 AAGATGTTCGCTTTGAGGCAG (SEQ ID NO: 253) 4576 47.6
243 AAATGGCTGGAATGTGTTTGA (SEQ ID NO: 254) 4608 38.1
244 AATGTGTTTGACTTCATTGTG (SEQ ID NO: 255) 4618 33.3
245 AATTCTTAAGTCACTTCAAAG (SEQ ID NO: 256) 4674 28.6
246 AAGTCACTTCAAAGTTACTTC (SEQ ID NO: 257) 4681 33.3
247 AAAGTTACTTCTCCCCAACGC (SEQ ID NO: 258) 4691 47.6
248 AACGCTCTTCAGAGTCATCCG (SEQ ID NO: 259) 4707 52.4
249 AATTGGCCGCATCCTCAGACT (SEQ ID NO: 260) 4737 52.4
250 AAGGGGATCCGCACACTGCTC (SEQ ID NO: 261) 4771 61.9
251 AACATCGGGCTGTTGCTATTC (SEQ ID NO: 262) 4825 476
252 AACTTCCAGACCTTCGCCAAC (SEQ ID NO: 263) 4927 52.4
253 AACAGCATGCTGTGCCTCTTC (SEQ ID NO: 264) 4945 52.4
254 AACACAGGGCCCCCCTACTGT (SEQ ID NO: 265) 5014 61.9
255 AATCTGCCCAACAGCAATGGC (SEQ ID NO: 266) 5041 52.4
256 AACAGCAATGGCACCAGAGGG (SEQ ID NO: 267) 5050 57.1
257 AATGGCACCAGAGGGGACTGT (SEQ ID NO: 268) 5056 571
258 AACATGTACATTGCAGTGATT (SEQ ID NO: 269) 5143 33.3
259 AACTTCAATGTGGCCACGGAG (SEQ ID NO: 270) 5170 52.4

260 AATGTGGCCACGGAGGAGAGC (SEQ ID NO:271) 5176 61.9



264 AACCCAATCGAAATATACTGA (SEQ I D NO 275) 5336 33.3 265
AATCGAAATATACTGATCCAG (SEQ I D NO 276) 5341 33.3 266 AAATATACTGATCCAGATGGA
(SEQ | D N@O 2807)#7d8346 33.3 267 AAGATCCACTGCTTGGACATC ( BEQUSBhs@B87278) 5389
47.6 268 AAGAATGTCCTAGGAGAATCC (SEQ I D NO 279) 5425 42.9 269
AATGTCCTAGGAGAATCCGGG (SEQ | D NO 280) ,5428 52.4 270 AATCCGGGGAGTTGGATTCTC
(SEQ I D NO 281) 5441 52.4 271 AA TATGGAGGAGAAG (SEQ | D NO  282) 5464
42.9 272 AAATATGGAGGAGAAGTTTAT (SEQ I D NO 283) 5469 28.6 273
AAGTTTATGGCAACTAATCTT (SEQ I D NO 284) 5482 28.6 274 AACTAATCTTTCAAAATCATC
(SEQ ID NO 288) 5498TIZGCACCLASARSOSHETCREMNPAICEEFAT ( SE%%“@ NO: 22‘86) 5497
23.8 276 AAARGTATABTATCAASARATAATECAMD (RER IDBID: 28305 28, 6932877 38.1
AATCATCCTATGARGCAARABACSEBATOGROATABAST $38@ IBN032749 78  AACCRRFAGCAREACTCTCC
(SEQ I D NO 288) 5BPSCLAAGCCAPATAMATEAASERAIT BPCEATG ( SEPIPD No332@>0) 5523
47.6 280 AACZRLTCRBTGERBARATGIATEATCTA®D (RER IDNO) 28309 52, 45344g1 333
AAGCAAGAAGACATEST CASBBTABRCT GATCLACATEGA §8ES RN 27182 AAGAREBRCATTIHAGCCACTG
(SEQ I D NO 296) 5BAGATZOACTERI TRGACBAT TEEAMRNERARICA ( SEFI No472@4) 5552
42.9 284 AAALGCCCARATRBGSTCTARGGASAATLD (S6Q IPIWY: H38)76 47. 6542885 429
AAGGCCTATCGGAGET ATSRGGTSEQACBAIBATZOSL G 38N BPNQ: 28886 AACATIEBCATGIZ3T GCCCAGA
(SEQ | D NO. 297) 5A23CEBGGGAGTTGREBLTCT(SELGDANTCRENG ( SEGP44D NO 52498) 5675
38.1 288 AAATEAAAARTGGIAPATRICCARHAGAAT KEEQ IDNP: BRY7 33 3546489 429
AAAATTGT GTACTOZCACABGATATEGAGT AGBACIUUAT 5362 IBSIOL 283190 AATTEHRET ACTEEEAGACAAA
(SEQ I D NO 30%1) S5AMTITAIGGEZAACRAATUNGSHTIIGUPTBAHECC ( SEF483 NO 2892) 5722
42.9 292 AAACTLCTAGDBABACAT CAIAASERTCD(SNQ ID303)285729 42, 9549893 238

AACAT GAGGACATCTAGCAGACTSEQAAATEATROAT (SEQIDNO:P86294 AATABIRAAT GRREATGAAGC
(SEQ I D NO 30%) 581AAIBABCCIATCAACONTAARET GNAGCENICA ( SEGFIAS NO 2896) 5822
38.1 296 AATGAAGARGHABICATEAGRACSEA® (SER IBOY) 28824 42, 9550797 333

AAGAT GAAGCCACEAEGT ARGG QABERGICDARNOACIOSECHSER IRNG 28208 AAGCERCGCAGTATEGAGCTGA

(SEQ I D NGO 329 58dARBZAACCPREITICICBGRIG (BER! IDiNIR98) 5523 47.6
280 AACCACTCTCCGATGGAAGCA (SEQ ID NO: 291) 55629 52.4
281 AAGCAAGAAGACATTTCAGCC (SEQID NO: 292) 5545 42.9
282 AAGAAGACATTTCAGCCACTG (SEQ ID NO: 293) 5549 42.9
283 AAGACATTTCAGCCACTGTCA (SEQ ID NO: 294) 5552 42.9
284 AAAAGGCCTATCGGAGCTATG (SEQ ID NO: 295) 5576 47.6
285 AAGGCCTATCGGAGCTATGTG (SEQ ID NO: 296) 5578 52.4
286 AACACCCCATGTGTGCCCAGA (SEQ ID NO: 297) 5623 57.1
287 AAGGTTTTGTTGCATTCACAG (SEQ ID NO: 298) 5675 38.1
288 AAATGAAAATTGTGTACTCCC (SEQ ID NO: 299) 5697 333
289 AAAATTGTGTACTCCCAGACA (SEQ ID NO: 300) 5702 38.1
290 AATTGTGTACTCCCAGACAAA (SEQID NO: 301) 5704 38.1
291 AAATCTGAAACTGCTTCTGCC (SEQ ID NO: 302) 5722 42.9
292 AAACTGCTTCTGCCACATCAT (SEQ ID NO: 303) 5729 429
203 AACATGAGGACATCTAGCTCA (SEQ ID NO: 304) 5797 429
294  AATACAAAATGAAGATGAAGC (SEQ ID NO: 305) 5817 28.6
205 AAAATGAAGATGAAGCCACCA (SEQ ID NO: 306) 5822 38.1
296 AATGAAGATGAAGCCACCAGT (SEQ ID NO: 307) 5824 42.9
297 AAGATGAAGCCACCAGTATGG (SEQ ID NO: 308) 5828 47.6
208 AAGCCACCAGTATGGAGCTGA (SEQ ID NO: 309) 5834 52.4

Table 3
Rat PN3 siRNA's
Target Target sequence position
in gene
1 AACTACCAATTTCAGACGGTT (SEQ ID NO: 310) 27
2 AATTTCAGACGGTTCACTCCA (SEQ ID NO: 311) 34
3 AAGCAGATTGCTGCTCACCGC (SEQ ID NO: 312) 76



Target Target sequence position in gene 1 AACTACCAATTTCAGACGGIT (SEQ I D
NO 310) 27 2 AATTTCAGACGGITCACTCCA (SEQ ID NGO 311) 34 3
AAGCAGATMEOR@ISIEABCCC (SEQ | D NO 312) 76 WD 2006/ 04768 PCiPABLA0SDB$Y57 038792
30 4 AAGAAGGCCAGAACCAAGCAC (SEQ I D NO 313) 103 5 AAGGCCAGAACCAAGCACAGA
(SEQ ID NGO 314) 106 6 AACCAAGCACAGA GGA (SEQ ID NGO 315) 114 7
AAGCACAGAGGACAGGAGGAC (SEQ I D NO  316) 8 8 AAGGGCGAGAAGCCCAGGECCT (SEQ I D
NO 317) 139 9 AAGCCCAGGCCTCAGCTGGAC (SEQ ID NO 318) 148 10
AAAGCCTGTAACCAGCTGCCC (SEQ ID NO 319) 172 11 AACCAGCTGCCCAAGITCTAT ( SEQ
| D NO 320) 181 412 ARCGFRCRICSTARCTAACTZC (SEQIP BONG13B21) 193 1083
AACT GGT CGGGGAGCCECT GAP(C-SE@AWAF@Q/)C@@ (SEQ IDRPARARNGCAGGACCATORTCC ( SEQ
| D NO 323) 286 615 ARAECSHEA (ERA (SEQID BONGS15824) 289 11H6
AAGCAGGACCATTTCCAGAT‘N(CEE@ACEACNE}C&GAGQQQ (SER IPACTTIHAT CAGAAGAAUACCC ( SEQ
| D NO 326) 349 818 AMGUBIGACAAGAOASTGTCT ((SEQ IPDING17327) 360 1309
AACAGCCATCAAAGTAI CT GN(CEEE@AGBWCM])GB% (SEQ IDNAGBIBLTGTCCATTEBTGG ( SEQ
| D NO 329) 3731021 ¥ 4 T (SFEQID WONBY9)330) 427 1722 ‘
AACTGATCT TCCAGAGAAAGN(CEGE@GTEB@@AABBMTM 7(SERBADNAGROPAGTACGTCTIRIACT ( SEQ
| D NO 332) 463 1224 AGATACAEGGAGBGCECTTA (SEEQDIND:I821) 333) 511 1R5
AAGAGGGT TTTGT CTABATGAACSEQ T OEEAGCCATCHRC (SER IBAKTGRE] TCACTTATZIBTCG ( SEQ
| D NO 335) 5371427 ANTRABATCAASCRDCAGTRIC (EEEQDIND: R@3) 336) 568 2888
AATCT CAGGCCT GCGEACAT AAASEQAGEAETATIITLAGA0(SELOIDAWCHAEGT TTCTGTGAZBBCCA ( SEQ
I D NO 338) 6701630 AXNGEAGGATCNGATOBRCGATE (SEEQDIND:¥@5) 339) 672 241
AAGGT CATCGT GGGAGEZCCT @A(CSE@ATDN@AG%A@)AG&@?(SE}QIDAMIH;CCGACGT GAEIBATC ( SEQ
I D NO 341) 7331833 ANG3 318 kA (SEEQDIND:27)342) 805 360

19 AACAGCCATCAAAGTGTCTGT (SEQ ID NO: 328) 363

20 AAAGTGTCTGTCCATTCCTGG (SEQ ID NO: 329) 373
21 AACTGCGTGTGCATGACCCGA (SEQ ID NO: 330) 427
22 AACTGATCTTCCAGAGAAAGT (SEQ ID NO: 331) 447
23 AAAGTCGAGTACGTCTTCACT (SEQ ID NO: 332) 463
24 AAGATACTGGCAAGAGGGTTT (SEQ ID NO:333) 511

25 AAGAGGGTTTTGTCTAAATGA (SEQ ID NO: 334) 522
26 AAATGAGTTCACTTATCTTCG (SEQ ID NO: 335) 537
27 AACTGGCTGGACTTCAGTGTC (SEQ ID NO: 336) 568
28 AATCTCAGGCCTGCGGACATT (SEQ ID NO: 337) 630
29 AAAACTGTTTCTGTGATCCCA (SEQ ID NO: 338) 670
30 AACTGTTTCTGTGATCCCAGG (SEQ ID NO: 339) 672
31 AAGGTCATCGTGGGAGCCCTG (SEQ ID NO: 340) 697
32 AAGCTGGCCGACGTGACTATC (SEQ ID NO: 341) 733
33 AAGGGGAACCTTAAGAACAAA (SEQ ID NO: 342) 805
34 AACCTTAAGAACAAATGCATC (SEQ ID NO: 343) 811

35 AAGAACAAATGCATCAGGAAC (SEQ ID NO: 344) 817
36 AACAAATGCATCAGGAACGGA (SEQ ID NO: 345) 820
37 AAATGCATCAGGAACGGAACA (SEQ ID NO: 346) 823
38 AACGGAACAGATCCCCACAAG (SEQ ID NO: 347) 835
39 AACAGATCCCCACAAGGCTGA (SEQ ID NO: 348) 840
40 AAGGCTGACAACCTCTCATCT (SEQ ID NO: 349) 853
41 AACCTCTCATCTGAAATGGCA (SEQ ID NO: 350) 862
42 AAATGGCAGAATACATCTTCA (SEQ ID NO: 351) 875
43 AATACATCTTCATCAAGCCTG (SEQ ID NO: 352) 884
44 AAGCCTGGTACTACGGATCCC (SEQ ID NO: 353) 898
45 AATGGGTCTGATGCTGGTCAC (SEQ ID NO: 354) 931

46 AAAACTCCTGACAACCCGGAT (SEQ ID NO: 355) 976
47 AACTCCTGACAACCCGGATTT (SEQ ID NO: 356) 978
48 AACCCGGATTTTAACTACACC (SEQ ID NO: 357) 988
49 AACTACACCAGCTTTGATTCC (SEQ ID NO: 358) 1000
50 AAAATGTACATGGTCTTTTTC (SEQ ID NO: 359) 1108
51 AATGTACATGGTCTTTTTCGT (SEQ ID NO: 360) 1110
52 AATTTGATCTTGGCCGTGGTC (SEQ ID NO: 361) 1165
53 AAGAGCAGAGCCAGGCAACAA (SEQID NO: 362) 1199

54 AACAATTGCAGAAATCGAAGC (SEQ ID NO: 363) 1215



34 AACCTTAAGAACAAATGCATC (SEQ I D NO 343) 811 35 AAGAACAAATGCATCAGGAAC
(SEQ I D NO. 344) 817 36 AACAAATGCATCAGGAACGGA (SEQ I D NO 345) 820 37
AAATGCATGROGAROGBEAACA (SEQ | D NO. 346) 823 38 AACGGAACAGATSSOSABAAE ( SEQ
ID NO 347) 835 39 AACAGATCCCCACAAGGCTGA (SEQ I D NO 348) 840 40
AAGGCTGACAACCTCTCATCT (SEQ I D NO. 349) 853 41 AACCTCTCATCTGAAATGGCA ( SEQ
ID NO 350) 862 42 AAATGGCAGAATACATCTTCA (SEQ ID NO. 351) 875 43
AATACATCTTCATCAAGCCTG (SEQ | D NO. 352) 884 44 AAGOCTGGTACTACGGATCCC ( SEQ
ID NO 353) 898 45 AATGGGTCTGATGCTGGTCAC (SEQ I D NO 354) 931 46

AAAACT CCTGACAACCEEGATAL BESTAGAMICFBEICHVS (SET IDNCTBRGACAACCCERASTT ( SEQ
ID NO 356) 978 588 ANUIUERIGTTANGIAENCE. (SEDID BONEBIS5)357) 988 1220
AACTACACCAGCT TTGAT TCOMGECAABGASAASSEI TTHID (SEG (D ROATRITACATGGTAB21 | | | C
(SEQ I D NO 359) 58 108AAGGAAATGHENTEARGIAT [SEISID NSEB7)D NO. 3601231110 52
AATTTGATCTTGGOCGBEGT G/SHQAGT TIOAGEBEG CIE BSE G 1D ROGASH)AGAGOCAGERARCAA. ( SEQ
ID NO 362) 11996054 AMNRNG FOYAC(SESED NO 36Q) 363) 1218430

2006/ 047687 PCT/ 61520 0SAA3BTIACRIAGECERTIECAMNCEIAMCCAA ( SEQ24D NO. 364)
1218 56 AAATCGASECCANGEAOOTPAAGSECCTECAD (S6B)IDNRE7157 1256
AAGCCAAGGAAAAAAAGT TCRAKAGERAC AGBIRGGIE6 T GG2A2(SESBIDAMBRRAAAAAGT TARAEGAA ( SEQ
ID NO 367) 12376459 AVCHEOAGETCCAGGAAGCCE (SBEQD NDNT3)368) 1241080 60
AAAAAGT TCCAGGAAGEECT TAA SRR G ET AYGRASBAAEN BSEG 1D NOAGTAICCAGGAAGOBEA TGA ( SEQ
ID NO 370) 12456662 MXGOCTALASKESNAEMEA ($SEQ ND: bigs) 371) 125656 63
AAGGAACAGGAGGT GEa BGCA REEGAGRMENC TS GG 2G §SERADAREAGBAGGT GCTGABAECCC ( SEQ
ID NO 373) 128068 65 ARANACSISAATCAGARMNGA ($SE® ND: bir) 374) 135147166
AAACGOCAAT GAGAGASEACA BRGNS TEEAGAGS GSERID ABT RREAGAAGACCAABEGTG ( SEQ
ID NO 376) 13637068 AREHOTECACSACABATEBAG (6BEQDIND:ND9) 377) 137889

71 AACAGGTCACCCCAATCTGAC (SEQ ID NO: 380) 1417
72 AATCTGACCCTTACAACCAGC (SEQ ID NO: 381) 1430
73 AACCAGCGCAGGATGTCTTTC (SEQ ID NO: 382) 1444
74 AAGACGCAGGGCTAGCCACGG (SEQID NO:383) 1482
75 AAGACATCTCATTTCCTGACG (SEQ ID NO: 384) 15632
76 AAAGCCGTCGAGGTTCCATAT (SEQ ID NO: 385) 1589
77 AACCCTGGCCGTAGACATGGA (SEQ ID NO: 386) 1672
78 AAGAGGGACAGCTCGGAGTGC (SEQ ID NO: 387) 1694
79 AAGGCCCGGCACTCGACACTA (SEQ ID NO: 388) 1745
80 AAGAGCTTCCTGTCTGCGGGC (SEQ ID NO: 389) 1774
81 AACGAACCTTTCCGAGCACAG (SEQ ID NO: 390) 1801
82 AACCTTTCCGAGCACAGAGGG (SEQID NO: 391) 1805
83 AAGAGTCTAAGCTGAAGTGCC (SEQ ID NO: 3922) 1871
84 AAGCTGAAGTGCCCACCCTGC (SEQID NO: 393) 1879
85 AAGTGCCCACCCTGCTTGATC (SEQ ID NO: 394) 1885
86 AAGTATCTGATCTGGGAGTGC (SEQ ID NO: 395) 1918
87 AAGTGGAGGAAGTTCAAGATG (SEQ ID NO: 396) 1945
88 AAGTTCAAGATGGCGCTGTTC (SEQ ID NO: 397) 1954
89 AAGATGGCGCTGTTCGAGCTG (SEQ ID NO: 398) 1960
90 AACACCGTCTTCATGGCCATG (SEQ ID NO: 399) 2029
91 AAGCCGGCAACATTGTCTTCA (SEQ ID NO: 400) 2090
92 AACATTGTCTTCACCGTGTTT (SEQ ID NO: 401) 2098
93 AATGGAGATGGCCTTCAAGAT (SEQ ID NO: 4022) 2124
94 AAGATCATTGCCTTCGACCCC (SEQ ID NO: 403) 2140
95 AAGAAGTGGAATATCTTCGAC (SEQ ID NO: 404) 2176
96 AAGTGGAATATCTTCGACTGT (SEQ ID NO: 405) 2179
97 AATATCTTCGACTGTGTCATC (SEQ ID NO: 406) 2185
o8 AAGAAGGGCAGCCTGTCTGTG (SEQ ID NO: 407) 2239
a9 AAGGGCAGCCTGTCTGTGCTC (SEQ ID NO: 408) 2242
100 AAGCTGGCCAAGTCCTGGCCC (SEQ ID NO: 409) 2290
101 AAGTCCTGGCCCACCCTGAAC (SEQ ID NQ: 410) 2299
102 AACACCCTCATCAAGATCATC (SEQ ID NO: 411) 2317
103 AAGATCATCGGGAACTCCGTG (SEQ ID NO: 412) 2329
104 AACTCCGTGGGGGCCCTGGGC (SEQID NO:413) 2341

105 AACCTGACCTTTATCCTGGCC (SEQ ID NO: 414) 2362



69 AAATCAAGGGTGTCAGAGGGC (SEQ I D NO 378) 1384 70 AAGGGTGTCAGAGGGCTCCAC
(SEQ ID NO 379) 1389 71 AACAGGTCACCCCAATCTGAC (SEQ ID NO 380) 1417 72
AATCTGACGUDBMGAAGRAGC (SEQ | D NO. 381) 1430 73 AACCAGCBCAGSARGTISTIIC ( SEQ
ID NO 382) 1444 74 AAGACGCAGGGCTAGCCACGG (SEQ ID NO 383) 1482 75
AAGACATCTCATTTCCTGACG (SEQ | D NO. 384) 1532 76 AAAGCCGTCGAGGTTCCATAT ( SEQ
ID NO 385) 1589 77 AACCCTGGCCGTAGACA (SEQ ID NO 386) 1672 78
AAGAGGGACAGCTCGGAGTGC (SEQ | D NO. 387) 1694 79 AAGGCCCGGCACTCGACACTA ( SEQ
ID NO 388) 1745 80 AAGAGCTTCCTGTCTGCGGGC (SEQ ID NO 389) 1774 81
AACGAACCT T TCCGAGIECAGMUSECAGOT NETC TIHGAGERH (SE@ 1D NACHBI TCCGAGCAGAGAGSG ( SEQ
ID NO 391) 180510783 AAGESTGBASECTCOGTIGEG (SEEQDIND:NTS) 392) 187284684

AAGCT GAAGT GCCCACEBT GOAMGEGC SRCNAGCIOGHCTE B9 (SERSIDANERGUECACCCT GERSGATC ( SEQ
ID NO 394) 18851086 ARGTATCTGRGCTACEPAEIET (SBE ND: MB) 395) 19187687
AAGTGGAGGAAGTTCANGATG%‘BEQ‘@'EB@@EGG%TGG&HHSEQSDA@ESIWAGATGGCGSI@TTC ( SEQ
ID NO 397) 195411189 ARG = AHSGINS (GEE( ND: M) 398) 1961554 90
AACACCGT CTTCATGAORAT GU/SRTATE TAQCTEAILCP0 ABEQAD NGAGZOGCCAACATTEBEAITCA ( SEQ
ID NO 400) 209011302 ANCATAGTGI TEAU2EDETTT(SERED N@ 430 401) 203829 93
AATGGAGATGGCCT TCAAUGATAASED T ANICG CADRAC T 28EQ 92 NAAG) CATTGCCTT@BAMCCCC ( SEQ
ID NO 403) 214011595 ANCPrACTEASHIGIACDRAC (SSED ND: N@) 404) 217668 96
AAGTGGAATATCTTCGMET GTAASEIT ACEGIOT CAABAGRAT ISEQ TD ASTATEETTCGACTGBBEEATC ( SEQ
ID NO 406) 218511798 AXNGAMCOGUYEITAGTATEEGIERHD N 436) 407) 22391999
AAGGGCAGCCTGTCTGIHACT CAAGEB ¢ A NAGGHIS [5G224 PSEQ HNBAGRIZY GGCCAAGT QZESGCCC ( SEQ
ID NO 409) 2290119101AXACTECACECCCACCTIGAACYESHD N 49 410) 22891 102
AACACCCT CATCAAGATEOAT AU SEC COABKTAGAAG C X3 {SEQ X8 NAARAT CATCGGGAABTECGTG ( SEQ
I D NO 412) 2329%21104AKMACEATOCGEEACTCEFCCHEBNOR300 413) 23412 105

AACCTGACCTTTAT CCEGCCCAASEAT AT O AGTBRTGZI6EEQ ID NO: 431) 2875
123  AACCTGACAAAGCCAGCTCTC (SEQ ID NO: 432) 2914
124  AAAGCCAGCTCTCAGTAGCCC (SEQ ID NO: 433) 2922
125 AAGGAGAACCACGGGGACTTC (SEQ ID NO: 434) 2944
126 AACCACGGGGACTTCATCACT (SEQ ID NO: 435) 2950
127 AACGTGTGGGTCTCTGTGCCC (SEQ ID NO: 436) 2977
128  AATCTGACCTCGACGAGCTCG (SEQ ID NO: 437) 3011
129 AAGATATGGAGCAGGCTTCGC (SEQ ID NO: 438) 3035
130 AAGAGGACCCCAAGGGACAGC (SEQ ID NO: 439) 3071
131  AAGGGACAGCAGGAGCAGTTG (SEQ ID NO: 440) 3082
132  AAGTCCAAAAGTGTGAAAACC (SEQ ID NO: 441) 3107
133  AAAAGTGTGAAAACCACCAGG (SEQ ID NO: 442) 3113
134 AAGTGTGAAAACCACCAGGCA (SEQ ID NO: 443) 3115
135 AAAACCACCAGGCAGCCAGAA (SEQ ID NO: 444) 3122
136 AACCACCAGGCAGCCAGAAGC (SEQ ID NO: 445) 3124
137  AAGCCCAGCCTCCATGATGTC (SEQ ID NO: 446) 3141
138 AAGAGGAAGGATAGCCCTCAG (SEQ ID NO: 447) 3199
139  AAGGATAGCCCTCAGGTCCCT (SEQ ID NO: 448) 3205
140 AAATCCTGAGGAAGATCCCCG (SEQ ID NO: 449) 3290
141 AAGATCCCCGAGCTGGCAGAT (SEQ ID NO: 450) 3301
142  AAGGCTGCACTCGCCGCTGTC (SEQ ID NO: 451) 3353
143  AACGTGAATACTAGCAAGTCT (SEQ ID NO: 452) 3382
144  AATACTAGCAAGTCTCCTTGG (SEQ ID NO: 453) 3388
145 AAGTCTCCTTGGGCCACAGGC (SEQ ID NO: 454) 3397
146  AAGACCTGCTACCGCATCGTG (SEQ ID NO: 455) 3430
147  AACTACCTGGAAGAGAAACCC (SEQ ID NO: 456) 3523
148  AAGAGAAACCCCGAGTGAAGT (SEQ ID NO: 457) 3533
149  AAACCCCGAGTGAAGTCCGTG (SEQ ID NO: 458) 3538
150 AAGTCCGTGCTGGAGTACACT (SEQ ID NO: 459) 3550
151  AAGTGGGTAGCCTATGGCTTC (SEQ ID NO: 460) 3613
152  AAAAAGTATTTCACCAATGCC (SEQ ID NO: 461) 3634
1563  AAAGTATTTCACCAATGCCTG (SEQ ID NO: 462) 3636
154  AATGCCTGGTGCTGGCTGGAC (SEQ ID NO: 463) 3649
155  AACATCTCCCTGACAAGCCTC (SEQ ID NO: 464) 3682

156  AAGCCTCATAGCGAAGATCCT (SEQ ID NO: 465) 3696



WD 2006/ 047687 PCT/ US2005/ 038792 32 106 AAAGCAGCTTCTCTCAGAGGA (SEQ I D NO
415) 2412 107 AAGGACGGCGTCTCCGTGIGG (SEQ | D NO. 416) 2446 108
AACGGCGAGROGERAABARTCG (SEQ | D NO. 417) 2467 109 AAGCTCEGTISBOAGATETGT ( SEQ
ID NO 418) 2476 110 AATCCTCTGOGGGGAGTGGAT (SEQ ID NO. 419) 2529 111
AACATGTGGGTCTGCATGGAG (SEQ I D NO. 420) 2554 112 AAATCCATCTGCCTCATCCTC ( SEQ
ID NO 421) 2584 113 AACCTAGTGGTGCTCAACCTT (SEQ I D NO. 422) 2629 114
AACCTT | | CATCGCTTTACTG (SEQ I D NO 423) 2644 115 AACTCCTTCAGCGCGGACAAC
(SEQ I D NO 424) 2668 116 AACCTCACGGCTCCAGAGGAT (SEQ I D NO. 425) 2686 117
AACAACT TGCAGT TAGERCT GAAGETE ¢ T GRS TATIE L GAT (SE QL IDBNXAKBB] GCAGT TAGGNOYGGCC ( SEQ
ID NO 427) 27221581 19AMGCT EGEINDODARD). 428) 28¥#2 120
AAGCCCCCACT CACCAGST CAALGEQAT BASIGG TAZYBGTBG5(SELRID NXGAEICACATTGGIATTGAT ( SEQ
ID NO. 430) 287216012 EGENODISE) 431) 28350 123
AACCT GACAAAGCCAGERICT CAAGEE TIE A GAGAMA DL (SEQ BYNGAMNEICAGCT CTCADAGCCC ( SEQ
ID NO 433) 29221621 25AMIIGAGSABGACCEEGRETT SHGENOD ND.  434) 23BM9 126
AACCACGGGGACT TCATRACTAGEGE G IC SSCAAGEGARSE ISEQ 2T NOAGEIGT GGGT CTGRESGOCC ( SEQ
ID NO 436) 297716412 SANNTGTGA ACEAGET (SEQSEQO: B7BYD.  437) 303045 129
AAGATATGGAGCAGGCTmAeE@ATmmAAmpAmasEQJJBQJOMGA@GACCCCAAGQ@&CAGC ( SEQ
ID NO. 439) 307116613 1AAGCREACHE OEITT GESHINODARE)Y 440) 30881 132
AAGTCCAAAAGTGTGAMACCAA‘SEE@ACBBMGMA)TA’ABO(BECl[BBN@MVBSTGTGAAAACZQa@CAGG ( SEQ
ID NO 442) 3113168l 34AABGTBHGTA2CNCIA EGSENODL NG 443) 313982 135
AAAACCACCAGGCAGORACAMA GRS T T OB T HRAC/BI2 BSECL RENGACE CCAGGCAGRIBBEAACT ( SEQ
I D NO 445) 31241701 37AAGEOOSACRSTOWNATERET GHGENOD M) 446) 313bBs 138
AAGAGGAAGGATAGCOFRCAGM REQAAR AU ACHED C GO ISEQ IS NBABBAT AGCCCT CABGI CCCT ( SEQ
ID NO 448) 32051721 40AARIASTARCEAOCATOICEESIEENODLAY.  449) 3207

173  AACAGCACCGGCCACTTCTTC (SEQ ID NO: 482) 4009
174  AACGTCAAAGTCAACTTCGAC (SEQID NO: 483) 4036
175  AAAGTCAACTTCGACAACGTC (SEQ ID NO: 484) 4042
176  AACTTCGACAACGTCGCTATG (SEQ ID NO: 485) 4048
177 AACGTCGCTATGGGCTACCTC (SEQ ID NO: 4-86) 4057
178  AACCTTCAAAGGCTGGATGGA (SEQ ID NO: 487) 4095
179 AAAGGCTGGATGGACATAATG (SEQ ID NO: 4-88) 4102
180 AATGTATGCAGCTGTTGATTC (SEQ ID NO: 489) 4119
181  AACAGTCAGCCTAACTGGGAG (SEQ ID NO: 490) 4150
182 AACTGGGAGAACAACTTGTAC (SEQID NO: 491) 4162
183 AACAACTTGTACATGTACCTG (SEQ ID NO: 492) 4171
184  AACTTGTACATGTACCTGTAC (SEQ ID NO: 493) 4174
185 AATCTCTTTGTTGGGGTCATA (SEQ ID NO: 494) 4234
186 AATCGACAACTTCAACCAACA (SEQ ID NO: 495) 4254
187  AACTTCAACCAACAGAAAAAA (SEQ ID NO: 496) 4261
188  AACCAACAGAAAAAAAAGCTA (SEQID NO: 497) 4267
189  AACAGAAAAAAAAGCTAGGAG (SEQ ID NO: 498) 4271
190 AAAAAAAAGCTAGGAGGCCAG (SEQ ID NO: 499) 4276
191  AAAAAAGCTAGGAGGCCAGGA (SEQ ID NO: 500) 4278
192 AAAAGCTAGGAGGCCAGGACA (SEQID NO: 501) 4280
193 AAGCTAGGAGGCCAGGACATC (SEQ ID NO: 502) 4282
194 AAGAGCAGAAGAAGTACTACA (SEQID NO: 503) 4313
195 AAGAAGTACTACAATGCCATG (SEQ ID NO: 504) 4321
196 AAGTACTACAATGCCATGAAG (SEQ ID NO: 505) 4324
197 AATGCCATGAAGAAGCTGGGC (SEQID NO:506) 4333
198 AAGAAGCTGGGCTCCAAGAAA (SEQ ID NO: 507) 4342
199 AAGCTGGGCTCCAAGAAACCC (SEQID NO: 508) 4345
200 AAGAAACCCCAGAAGCCCATC (SEQID NO:509) 4357
201 AAACCCCAGAAGCCCATCCCA (SEQID NO:510) 4360
202 AAGCCCATCCCACGGCCCCTG (SEQID NO:511) 4369
203 AATAAGTACCAAGGCTTCGTG (SEQID NO: 512) 4390
204 AAGTACCAAGGCTTCGTGTTT (SEQID NO: 513) 4393
205 AAGGCTTCGTGTTTGACATCG (SEQID NO: 514) 4400
206 AAGCCTTTGACATCATCATCA (SEQID NO: 515) 4430

207 AACATGATCACCATGATGGTG (SEQ ID NO: 516) 4468



141 AAGATCCCCGAGCTGGCAGAT (SEQ I D NO. 450) 3301 142 AAGGCTGCACTCGCCGCTGTC
(SEQ I D NO 451) 3353 143 AACGTGAATACTAGCAAGTICT (SEQ ID NO 452) 3382 144
AATACTAGGROGIGIBEETGG (SEQ | D NO 453) 3388 145 AAGICTECTISBBSOACHEGC ( SEQ
I D NO 454) 3397 146 AAGACCTGCTACCGCATCGIG (SEQ I D NO 455) 3430 147
AACTACCTGGAAGAGAAACCC (SEQ I D NO 456)_ 3523 148 AAGAGAAACCCCGAGTGAAGT ( SEQ
ID NO 457) 3533 149 AAACCCCGAGTGAAGRACGTG (SEQ I D NO. 458) 3538 150
AAGTCCGTGCTGGAGTACACT (SEQ I D NO 459) 3550 151 AAGTGGGTAGCCTATGGCTTC ( SEQ
I D NO 460) 3613 152 AAAAAGTATTTCACCAATGCC (SEQ I D NO 461) 3634 153
AAAGTATTTCACCAAHSCCIHAGATEAAGE N@ TAERAGKH ISEQ IHHOASTBCCTGGT GCHEIELTGGAC ( SEQ
I D NO 463) 36489 1%AOATCEESSACHGAABCCISEQ BEMI B1d)O 464) 3BBP 156
AAGCCT CATAGCGAAGAT CARTCARQCAB TROTTAS G G G386 QUONZN (6P4 7687 4533

PCT/ US2005/ 038792 3ACEAGTARFATE3GCAGTATHEECGANE:S52Q)| D NO. 4a@6)7 3709 158
AAAGCCCT TCGGACHYF CCRRAATERTCB AN TGETACASY 42EQ RO ABEICAT GAGEGRARI GGTGG ( SEQ
ID NO 468) 37%43 1GACKSETESALESTIETCHEASCTSEG BEQOEB2AO 469) 38hH 161
AACCT CTTCGCCCCARAT RAdGTIRITICR ANPTCATAS TG Y8 Q 1D Pid: A2AT TTTCGAAGEERGTCGAC ( SEQ
ID NG 471) 39195 1GATOAPTRRETERSFACAAGSEQ(SNG: B24NO 472) 3828 164
AAATAACCCATTTT@%ACGJ&dT%E@T@éAX@Acﬁé)—r@Q(éEQ 18 6 BAELCCATTTTCCABEISTGAAT ( SEQ
D NGO 474) 39497 160 ABPREPAETICEACAAIEREBAIEN:426NO. 475) 3864 167
AATTCGACGATCGT GAATAMRATRERTERCOEE GACBL TS OGEQ 1bGb: ATRACAAGT CCLhal GTCAC ( SEQ

DO 4T7)_ 3984y 10AcMNERGTSRSSCTARMIEG ol BaH0, 478) d9% 170
AAGTCOGAGT GTCAGAAT CAA QAo TNRTCATOITEY8EQ 1 Kib: ABBLAAAACAGCAGEEGOCAC ( SEQ
DO 280) 4004 1IAoMRRISREASSEIIT EesERB D 4s1) gy 173
AACAGCACOGGOCAGE CT hacrsBRbReNPITASEIAJ (800 8 (b BAVSTCAMAGTCARI TCGAC (SEQ

ID NG 483) 40363 1aAcMRTTFOGERACKE d B 300 484) 4642
224  AACAGCATGCTGTGCCTGTTC (SEQID NO: 533) 4948
225 AACACGGGGCCTCCCTACTGC (SEQID NO: 534) 5017
226 AACCTGCCCAACAGCAACGGC (SEQID NO: 535) 5044
227 AACAGCAACGGCTCCCGGGGG (SEQID NO: 536) 5053
228 AACGGCTCCCGGGGGAACTGC (SEQ ID NO: 537) 5059
229 AACTGCGGGAGCCCGGCGGTG (SEQ ID NO: 538) 5074
230 AACATGTACATCGCAGTGATT (SEQID NO: 539) 5146
231 AACTTCAACGTGGCCACCGAG (SEQID NO: 540) 5173
232 AACGTGGCCACCGAGGAGAGC (SEQID NO: 541) 5179
233 AAGTTCGACCCGGAGGCCACC (SEQID NO: 542) 5251
234 AATCCCCAAACCCAACCAGAA (SEQID NO: 543) 5331
235 AAACCCAACCAGAATATATTA (SEQID NO: 544) 5338
236 AACCAGAATATATTAATCCAG (SEQID NO: 545) 5344
237 AATATATTAATCCAGATGGAC (SEQ ID NO: 546) 5350
238 AATCCAGATGGACCTGCCGTT (SEQ ID NO: 547) 5358
239 AAGATCCACTGTCTGGACATC (SEQ ID NO: 548) 5392
240 AAAGAACGTCTTGGGAGAATC (SEQ ID NO: 549) 5427
241 AACGTCTTGGGAGAATCCGGG (SEQ ID NO: 550) 5431
242 AATCCGGGGAGTTGGACTCCC (SEQID NO: 551) 5444
243  AAGACCAATATGGAAGAGAAG (SEQID NO: 552) 5467
244  AATATGGAAGAGAAGTTTATG (SEQID NO: 553) 5473
245 AAGAGAAGTTTATGGCGACCA (SEQID NO: 554) 5480
246 AAGTTTATGGCGACCAATCTC (SEQ ID NO: 555) 5485
247  AATCTCTCCAAAGCATCCTAT (SEQID NO: 556) 5500
248 AAAGCATCCTATGAACCAATA (SEQID NO: 557) 5509
249  AACCAATAGCCACCACCCTCC (SEQID NO: 558) 5522
250 AATAGCCACCACCCTCCGGTG (SEQ ID NO: 559) 5526
251 AAGCAGGAAGACCTCTCAGCC (SEQID NO: 560) 5548
252  AAGACCTCTCAGCCACAGTCA (SEQ ID NO: 561) 5555
253 AAAAGGCCTACCGGAGCTACA (SEQID NO: 562) 5579
254 AAGGCCTACCGGAGCTACATG (SEQID NO: 563) 5581
255 AACACCCTGCATGTGCCCAGG (SEQ ID NO: 564) 5626
256 AAGGCTACGTTACATTCATGG (SEQID NO: 565) 5678
257 AAACAGTGGACTCCCGGACAA (SEQ ID NO: 566) 5700

258 AAATCAGAAACTGCCTCTGCT (SEQID NO: 567) 5719



176 AACTTCGACAACGTCGCTATG (SEQ | D NO. 485) 4048 177 AACGTCGCTATGGGCTACCTC
(SEQ I D NO 486) 4057 178 AACCTTCAAAGGCTGGATGGA (SEQ I D NO 487) 4095 179
AAAGGCT GRHOGBARMATAATG (SEQ | D NO 488) 4102 180 AATGTAPGLASINSIIGATTC ( SEQ
| D NO 489) 4119 181 AACAGTCAGCCTAACTGGGAG (SEQ I D NO 490) 4150 182
AACTGGGAGAACAACTTGTAC (SEQ | D NO 491) éT 183 AACAACTTGTACATGTACCTG ( SEQ
ID NO 492) 4171 184 AACTTGTACATGTACCTGTAC (SEQ ID NO 493) 4174 185
AATCTCTTTGITGGGGTCATA (SEQ | D NO 494) 4234 186 AATCGACAACTTCAACCAACA ( SEQ
| D NO 495) 4254 187 AACTTCAACCAACAGAAAAAAé | D NO 496) 4261 188
AACCAACAGAAAAAARRECTAAASTEBCLICNBE TAOFTC TR 65EQ IBNOBRGAAAAAAAATEZPAGGAG ( SEQ
| D NO 498) 427260 19H6ABAARAPRCATION % EEO1568NO  499) 457 191
AAAAAAGCTAGGAGG&JAGGAA@SEQTPDA@@T C%tﬁC%z TREQ 1B NOAA ANGCT AGGAGEERIAGGACA ( SEQ
| D NO 501) 428062 193ARACARALSTACIERTEA TEEQIENC B7NO 502) 498% 194
AAGAGCAGAAGAAGTAQEACAA(\&E@L\A@L\R@‘\GG@@?CE@ ASEQUD N KFERNGTACTACARIECCATG ( SEQ
| D NO 504) 432264 196ARGCABATRAARTCOCAGCAASECIBNA:B7RD: 505) 4384 197
AATGCCATGAAGAAGQHEBGG@AGSEQAGBTN@CTW@\AﬁQS@EQl@S“Q\A@%AGCTGGGCT@QZ&AGAAA ( SEQ
| D NO 507) 434266 199AG® ABBLEC REC(SESIENODSRE).  508) 4882 200
AAGAAACCCCAGAAGQEI:ATBAG%@ACBGNOCTS@Q\PCIQSGSEC?Z@lNCN\@mCCAGAAGC@HﬁTCCCA ( SEQ
D NO 510) 436068 202AAABGGCCATGCHACTCAGTET(SECEBNI:BMND: 511) 4869 203
AATAAGTACCAAGGCTTCGTG (SEQ I D NO 512) 4390 204 AAGTACCAAGGCTTCGTGTTT ( SEQ

1D NO_513) 4393, 205 An GTTTGACATCG, ( SE 206
ARGOCTTIOAEAT EteRbo s ﬁ NeAUgRess: /! T BRI tortERtnd st oo ( SEQ
I D NO 51@)&)“@4@3 k\‘\@cﬁ%r@ﬂé@ﬁé Bpres58RA AR éfeh ird4itP8)8The five

AAGACGAAGGT T NG o17) 4513 209 AAGGTTCTCLECAGANTCAAC ( SEQ

| D NO. 518)RMA§9Neza_eemm$@aA@meTr¢ﬁ@@t(rsamsmi\kbe entire o3
5 nucleotide Na,1.8 coding sequence. The five siRNA sequences, including the

nucleotide position at which each sequence is located within the genome, are

shown below in Table 4:

10 Table 4

siRNA Sequence Nuc.

Pos.

siRNA 1 | AAAAGCAGGACCAUUUCCAGA (SEQID NO: 1) 289

siRNA 2 | AAAGUGUCUGUCCAUUCCUGG (SEQ 1D NO: 2) 373

siRNA 3 | AACUACACCAGCUUUGAUUCC (SEQ ID NO: 3) 1000

siRNA 4 | AAAUCCAUCUGCCUCAUCCUC (SEQ 1D NO: 4) 2584

siRNA 5 | AAUAAGUACCAAGGCUUCGUG (SEQ ID NO: 5) 4390

Example 2

The above five selected siRNA sequences, SEQ ID NOs: 1-5, were
synthesized by Qiagen Inc., Valencia, CA. We then cloned the Na,1.8 cDNA
15 into a pcDNA3.1 mammalian expression plasmid (Invitrogen, Carlsbad, CA) to
generate a pcDNA-Na,1.8 control expression plasmid. Upon transfection of
the control plasmid into HEK293 cells (Microbix Biosystems, Inc., Ontario,
Canada M8Z3A8), the cells exhibited high levels of Nay1.8 RNA and protein



211 AACCAGITCTTTGTIGECCGTC (SEQ ID NGO 520) 4537 212 AAGATGITCGCCCTGCGACAG
(SEQ I D NO 521) 4579 213 AACGCCTGGAACGTGITCGAC (SEQ I D NO 522) 4612 214
AACGTGT TCEOCINDATAGTG (SEQ | D NO. 523) 4621 215 AATCCTPANGRUASHSSEANAA ( SEQ
I D NO 524) 4677 216 AAGICACTGGAAAACTACTTC (SEQ I D NO 525) 4684 217
AAAACTACTTCTCCCCGACGC (SEQ I D NO 526) 94 218 AACTACTTCTCCCCGACGCTC ( SEQ
I D NO 527) 4696 219 AAGGGGATTCGCA C (SEQ ID NGO 528) 4774 220
AACATCGCGCCTCCTCCTCTTC (SEQ I D NO 529) 4828 221 AACGTCGIGGACGAGGECCGEC ( SEQ

| D NO 530) 4894 222 AACTTCAAGACCTTTGGCAAC (SES | D NO 531) 4930 223
AAGACCT T TGXRAESAIGDA T A ISBEGNAD enoresséw) was3betecte @@mam C (SEQ

AcCT oM G LGRS, Fete o AS SRR AR coteacnss (e

I D NO 53tmandfecturt® indEEERINCOMRICEPASIEIA ek Sieesich MIhePBEKZ8BSk!Is229
AACTGCGRGAGCCCGROGGTG (SEQ I D NO 538) 5074, 230 AACATGTACATCGCAGTGATT ( SEQ
| D NO 539‘)335@%60@9@%#(@%@%@@@?&@!@3(% PONRG Bamgc'mngtlct@,z

'O Nb. sao by, S (AbeSa R e S TR Lo

AAACCCAAC@S%AAEAE%WME(I&&QH&BW1 5.4@00@338%2%/%%%%&%%@6 ( SEQ
ID NO 545) 5344 7 AATATATTAAT Q ID NO 546) 5350, 238
AATCCAGATGEHRE T @6@%}? %%@?'?@"WW%@ Fg'% FRREMINY NEHFABLCATC ( SEQ

ﬂﬁd—?&@%&%ﬁ% @é@ﬁﬁ%@@ﬂi@g&ﬁ qg%% % ﬂ%@r?@g& ( SEQ

| D NO 5521874109843 AAGACCAATATGGAAGAGAAG (SEQ | D NO 552) 5467 244
AATATGGAAGAGAAGTTTATG (SEQ I D NO 553) 5473 245 AAGAGAAGITTATGGCGACCA ( SEQ
I D NO. 554) 5480 246 AAGITTATGGCGACCAATCTC (SEQ I D NO 555) 5485 247

AATCTCTOCSGATERRATE NS RNAC  556) 5500
The five chemically synthesized siRNAs, SEQ ID NOs: 1-5, were
individually co-transfected into HEK293 celis, along with the pcDNA-Na,1.8

control expression plasmid. The final siRNA concentration in the transfected
15 cells was maintained at 25 nM. 24 hours after transfection, the cells were
lysed and the total RNA was purified from lysates using RNAeasy
minicolumns (Qiagen, Valencia, CA) according to the manufacturer’s
instructions. Total RNA purified from either cells cotransfected with the
individual siRNAs or control cells were used for quantitative RT-PCR analysis
20 using rat Na,1.8 specific Tagman® primer and probe sets (Applied
Biosystems, Foster City, CA). Any rat Na,1.8 specific primer should work in
this regard. The design of PCR primers is known in the art.
The expression level of Na,1.8 RNA in siRNA transfected cells was
compared with RNA expression in control cells. The control cells, which were
25 transfected with pcDNA3.1-Na,1.8 control expression plasmid, exhibited a
relative rNa,1.8 RNA expression level of 100%. The siRNA 1 cells, which
were co-transfected with pcDNA3.1-Na,1.8 control expression plasmid and
the siRNA of SEQ ID NO: 1, exhibited a relative rNa, 1.8 RNA expression level
of 20%. The siRNA 2 cells, which were co-transfected with pcDNA3.1-Na,1.8
30 control expression plasmid and the siRNA of SEQ ID NO: 2, exhibited a
relative rNa,1.8 RNA expression level of 65%. The siRNA 3 cells, which were
co-transfected with pcDNA3.1-Na,1.8 control expression plasmid and the



248 AAAGCATCCTATGAACCAATA (SEQ ID NO 557) 5509 249 AACCAATAGCCACCACCCTCC
(SEQ ID NO 558) 5522 250 AATAGCCACCACCCTCCGGTG (SEQ ID NO 559) 5526 251
AAGCAGGAACOCERMIGAGCC (SEQ | D NO 560) 5548 252 AAGACCPCTTAGDSASAGTCA ( SEQ
ID NO 561) 5555 253 AAAAGGCCTACCGGAGCTACA (SEQ ID NO 562) 5579 254
AAGGCCTACCGGAGCTACATG (SEQ | D NO. 563) 581 255 AACACCCTGCATGTGCCCAGG ( SEQ
ID NO 564) 5626 256 AAGGCTACGTTACATTCATGG (SEQ ID NO 565) 5678 257
AAACAGTGGACTCCCGGACAA (SEQ I D NO. 566) 5700 258 AAATCAGAAACTGCCTCTGCT ( SEQ
ID NO 567)_ 5719 WD 2006/ 047687 PCT/ US2005/ 038792 _35 259
AAACTGCCTSIRISACEBERY 1D 3405 B rextipitersgyelstive Nagh M?M@Nmﬁx@m ( SEQ

aTeCARAATEIRG BN T R WAS Coghoraiar MNP A 76 (seo
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expr essi othesiRN&not S&Q I N@TS exhibited a velatme ANAs 1 \83eRB As ekreissibndevels t o
cover di ffO?—{Z@% regions of the entire 5874 5 nucl eotide Na"1.8 codi ng
seqguence i ve si RNA sequences, including the nucleotide position at

whi ch each Sequéeﬁ@cb&rér%?éét@@ wWith Ql'tﬁbrtéiRl\Q!@ﬁ'W%iRNﬁ3sﬂ~h:ﬂWU Hngﬂ\é’véIB Tabl e
4: 10 Table 4 si RNA Sequence Nuc. SIRNA 1 GA (SEQ

| D NO. 1) ofBa,1s8 mmznameg@ummmqmmmmer SIRNZY2 arsi RNA 3
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RNA expression was seen in cells transfected with siRNA 4.

Knock-down of Na,1.8 Protein
The five chemically synthesized siRNAs, SEQ ID NOs: 1-5, were
15 individually co-transfected into HEK293 cells, along with the pcDNA-Na,1.8

control expression plasmid. The final siRNA concentration in the transfected
cells was maintained at 25 nM. 24 hours after transfection, the cells were
lysed in a denaturing lysis buffer and the lysates were run on denaturation
12% TBE gels (Invitrogen, Carsbad, CA). The gels were blotted onto

20 nitrocellulose sheets and probed with the Nay1.8 specific antibody — SOD1
(AnaSpec, San Jose, CA).

Lysates from cells transfected with pcDNA-Nay1.8 control expression
plasmid, the control cells, showed high levels of Na, 1.8 protein expression.
Lysates from cells co-transfected with pcDNA-Na, 1.8 control expression

25 plasmid and either siRNA 1 or siRNA 3 showed almost complete abolition of
Na,1.8 protein expression. Lysates from cells co-transfected with pcDNA-
Na,1.8 control expression plasmid and either siRNA 2 or siRNA 5 showed
moderate levels of Na,1.8 protein expression. Lysates from cells co-
transfected with pcDNA-Na,1.8 control expression plasmid and siRNA 4

30 showed no reduction in Na,1.8 protein expression.

Example 3



Exanpl e 2 The above five selected si RNA sequences, SEQ ID NGs: 1-5, were
synt hesi zed by Q agen Inc., Valencia, CA. W then cloned the Navl. 8 cDNA
15 i nto awpceDiAR7ds7mamral i an expression plasmd (Invitregeus2@anssbad, CA)
to generate a pcDNA-Na"1.8 control expression plasm d. Upon transfection of
the control plasmd into HEK293 cells (M crobix Biosystens, Inc., Ontario,
Canada MBZ3A8), the cells exhibited high levels of Na" 1.8 RNA and protein
WO 2006/ 047687 PCT/ US2005/ 038792 36 expression. Na" 1.8 RNA expressi on was
detected by Tagman(r) quantitative RT-PCR (Applied Biosystens, Foster
dty, CA), accoi\lﬁnh,gwedettﬁ@nlnﬁdrwh%tbem@i‘% wasstatpablesyfdunsiionallys prot ei n

g NATPLRiG At e S| BeolfiinRBhor L AR URUPR R beg Oy °
The publ i shgy @Né)@aﬁﬁﬁ@@%@y (M@l@cu@ecmémasrr@umwdl@ SAPEndniditagey - See

Novakovi ¢ et al. 'Distribution of the tetrodotoxin-resistant sodi um
channel PN’o‘amﬁD ma%@ﬂmnys n¥{g slably exprassed byieiredia! dptagrationdhai t i ons,

o "8 SERBACH o fho shEneBt e BhEbiaA R i RO O

i ndi vi dual (IEwr@petaham@ﬂaﬂroaobﬂmélbcuﬁmwmabhuse WKONg he ND7/28 cplt DhdidNa" 1.8
control expression plasmd. The final si RNA concentratjon in the

t r ansf ect eiMOISR NEYIQRlasiomaand ralneurone hybridpwhigh is identiipdbyanst ect i on,
the cells Eibpedy e gwnbhee{/g@#ﬁ%og?ogym SFhib INDT/265RGEP 84NN

RNAeasy mi n| STUms according to the manufacturer's
i nstructi dime. sﬁovveki dBsigtent élhdedlg’rrIevelsidfmnc&i;bdlmntmresﬁenbem with the.

|nd| VI dual control cells were used .for uant e RT- PCR
anallls: - FSESIRIPTATaEPanePSpRtAIRs o aRar W (R RSS P set s

(Applied VsdieBRts Foster City, CA). Any rat NaVl. 8 speci fic priner
shoul d worrﬁé?% trﬁl S Sregard The design of PCR prinmers is known in the art.

The expression | evel of Navl.8 RNA in siRNA transfected cells was conpared
wi th RNA gr SIOI’@II’] control cells. The control cells, which were 25
transfect%—ﬁm Na" 1.8 control expression plasnid, exhibited a
relative rNa"1. WBNﬁdmaéw&laﬁaféc@é@éa@i ol tHYabd\hes fﬁb@l&@eéteaeéukm whi ch
were co-transfected wi th pcDNA3. 1.8 control expression plasmd and

t he 18§i RNA SSQUSHTEsDIER 1D, N@)‘éh'ltﬁ ﬂ@ta the NP a2B3NarNSvaeldlinanaFuRetienali on
level knock-down of Nay,1.8 by the siRNAs was confirmed using the membrane
potential assay on the FlexStation® according to the manufacturer's
instructions. Readings on the FlexStation® were taken 1 day post transfection
with individual siRNAs.
20 The luminescence level of control cells was compared to that of cells
individually transfected with siRNAs 1-5. All cells were transfected with the
Nay1.8 coding sequence. The control cells exhibited a luminescence level of
175,000 units. The siRNA 1 cells, which were subsequently transfected with
the siRNA of SEQ ID NO: 1, exhibited a luminescence level of 48,000 units.
25 The siRNA 2 cells, which were subsequently transfected with the siRNA of
SEQ ID NO: 2, exhibited a luminescence level of 70,000 units. The siRNA 3
cells, which were subsequently transfected with the siRNA of SEQ ID NO: 3,
exhibited a luminescence level of 45,000. The siRNA 4 cells, which were
subsequently transfected with the siRNA of SEQ ID NO: 4, exhibited a
30 luminescence level of 151,000. The siRNA 5 cells, which were subsequently
transfected with the siRNA of SEQ ID NO: 5, exhibited a luminescence level
of 80,000.



of 20% The siRNA 2 cells, which were co-transfected with pcDNA3. 1- NaV1l. 8
30 control expression plasmd and the siRNA of SEQ ID NO 2, exhibited a
rel ati ve wi20o6lo488RNA expressi on | evel of 65% The si RNARC3/usedds®3879hi ch
were co-transfected with pcDNA3. 1-Na" 1.8 control expression plasm d and

t he WO 2006/ 047687 PCT/ US2005/ 038792 %é Si RNA of SEQ ID NO 3, exhibited a
relative rNa" 1.S RNA expression |evel “of 30% The siRNA 4 cells, which
were co-transfected with pcDNA3. 1-Na" 1.8 control expression plasmd and
the siRNA of SEQ ID NO 4, exhibited a relative rNa" 1.8 RNA expression

| evel of 115% giRNAS RNRdb3 biddked Néj1ch derived enembranegatehital whileh
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e ce S W t elt

RNA si |l encing whi co-transfect er siRNA 2 and 10 si RNA 5
showed noddockizge EvelesnoranBNbtentia fyi thg.indlviduad R Bldenwiaa sitaildr. ® thERNA

[ ' | f ect . th . s RNA. 4. K N f Na"
T ot ofarel mf ot orBieunPadi RYR L REFS ey EAVAS g Mo Red st oo o
15 indi Vi gyahbYnh&rexdAprd sf:ﬂufé_ﬂemrnnélwcﬁﬂrbﬁcewé 8REibitelin t he pcDNA- Na”

1.8 control expression plasmd.” The final siRNA concentration in the
t r ansf ect duminessdencadeveldfntQf,688 uaits.2FheniRNA Hocells, athieh weransf ect i on,

the cells re lysed in.a.den in ' ffen . an | tes were run
on denat uFprafuelly s bR e R IENGTR, SRR o ere.
bl otted onifindsdanceaeedl ofl 465068 haRrs Scarsbguneieg twia3v, tafeohedlsignapeci fi c
anti body - SODL éAnaS ec, San Jose bysat es fromcells transfected

wi t ) pc DNAhReBi RINA Zceplts; avhiel prese §ubse_cqﬁiﬁra transtasied withy e YBNAOf showed
oot r ansr SEQADIRGG 7 BBl a ERDESERb lovblOF 7iondd BRKS fedresnonding , .,
si RNA | oto 36%0lbf3ontroljedrtad SIRNA Gasails eivbichbskré isabsetiuehtdy transfegted ei n
Cxpr caai oI PIRNG! SRGAP NORAVPBHod AR IBESHOTRRIS DAL A4 ovel o of
o e ERLE BoPSSpBRGHENS 2Rt RoniTIRY SRR 4EAMEARAIAAELY, o
in Na" 1. 8upseqaentlykpnefextec withdhasiRNA MRQOH) NO648,7eRibitetb2005/ 038792
luminescence level of 151,067 units (corresponding to 76% of control). The
siRNA 5 cells, which were subsequently transfected with the siRNA of SEQ ID
NO: 5, exhibited a luminescence level of 80,567 units (corresponding to 41%
of control).
20 Voltage clamp measurements

To further confirm functional knock-down of Nay,1.8 sodium currents,
we performed whole cell voltage clamp measurernents in ND7/23-Na,1.8
control cells that were subsequently transfected with siRNA 1. Briefly,
ND7/23-Na,1.8 cells wefe either mock transfected with non-silencing siRNAs,

25 the control cells, or transfected with siRNA 1, the siRNA 1 cells. The siRNA 1
concentration was maintained at 25 nM. Successfully transfected cells, which
were identified by cotransfection with Green Fluorescent Protein (GFP)
(Clontech, Palo Alto, CA), were used for whole cell voltage clamp
measurements. Measurements were made both 24 and 48 hours post

30 transfection.

At 24 hours post transfection, the control cells exhibited a peak
amplitude of -900 while the siRNA 1 cells exhibited a peak amplitude of -175.



38 Next, we determ ned whether siRNA was capable of functionally

knocki ng-down the Na" 1.8 sodium channel. This determ nation was nade

usi ng a RvexSicai4resn(r) assay (Ml ecul ar Devices, SunnyvaiCe/Us@is/0ssTd2 vol t age
cl anp neasurenents. We stably expressed, by retroviral integration, the 5
Na" 1.8 codi ng sequence in the neurobl astpma/ DRG fusion cell |ine ND7/23
(European Collection of Cell Cultures, ltshire, UK). The ND7/23 cell |ine
is a nmouse neurobl astoma and rat neurone hybrid, which is identified by
European Collection of Cell Cultures No. 92090903_ This ND7/23-Na" 1.8 cel

| i ne showedt 48ieiuss st tradsieictjon) treatontrel celis ex hibitaskda peakamplitude ®f bot h 10

Fl exSt at i ran ot ent.l al sqys d.in le.C I clanmp
measur em%“g%ﬁq@x a 'ﬁB@(ﬁ)“%?&D%@ESi%B%f awlmg?roéﬁg%ét@&}%g% of the
above fi veysadmseredd aifdét toldl HeEkiRRAR SodRFRCLPrékIs in 5IRNA Ntrankhrted

ND7/ 23-Na, 1.8 cell line. Functional knock-down of Na"1.8 by the si RNAs was

confi (rj med qedlmglrtﬁa@t,rfbﬁml@m@qep@g%gfeaéer hane8b%n FHENEMaRBR.dheon(r)
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20 The | unetiesetda-dedisitlvecdureents mels sedrl B sIRBlANPeated ND7V2&Nagf .8cel | s
i ndividually transfected with siRNAs 1-5. All cells were transfected with

the Navl.®llsedi ng sequence. The control cells exhibited a | um nescence

| | of 175,0 IS, i | i

tre;ﬁsf gct ed wi tﬁpaﬁﬁg{ez ieﬁéﬁ%ﬁ’l % f’%&r%N(éésf,t%ﬁggmghgﬁwgg@exce | evel

of ;}18, EOO (ggmﬁle site $HH)|)sé>ﬁtheﬁ gendam pfdik wrno}m{cgells\luh\s‘ealmllnmdml t ran%egggd
t the si A O ) , € Lte um . nescenc e o) ,

Ui 18" Tharbphidesot @2pA Woike Bie SENA Y idlsdseiinie SHen ORI A ho

SI RNA of F?[b%% %@pm@@b@%@g;\a THUE, BySenaer BuRsiitiond sE0A1 Haaf

SiRNIA 4 ce were subsequently transfected wth the si RNA of SEQ
| D NO 4 reelicedithedNaV 38 ¢urnéntexopliivde te815%foflgantcaoFuntherrsorythe cel | s,

whi ch b ly . f ith, the si f SEQ | ,
oxhi bi o0 SRS HES LR RN BRECD e Mib ot dis BoRRINA v s Slant Niss b/ 038792
39 si RNAs shdilfh shdhmsikess BBnfimfedisy thecebseratioRehaPherblattionin the Si RNAs 2

and 5 showed noderate | evels of bl ockage in nenbrane potential. siRNA 4

shohied ni mplituste ebthe kaskageundtatindetaria-seositive aediummeurrents| was seen
in siRNA 1 treated ND7/23-Na, 1.8 cells at either 24 or 48h post-transfection.
Example 4
In order to identify backup siRNAs that exhibit high levels of Na,1.8
knock-down, we designed six additional siRNAs, SEQ ID NOs: 6-11, in the
20 region of the Na,1.8 coding sequences covering siRNA 1 and siRNA 3.
These six additional siRNAs were designed using the same procedures
outlined in Example 1, and have the following sequences, as shown in Table

5 below:

25 Table 5

siRNA Sequence
siRNA 6 | AAGAAGGCCAGAACCAAGCAC (SEQ ID NO: 6)
siRNA 7 | AAGUUCUAUGGUGAGCUCCCA (SEQID NO: 7)
siRNA 8 | AACUGGCUGGACUUCAGUGUC (SEQ ID NO: 8)
siRNA 9 | AACUGUUUCUGUGAUCCCAGG (SEQ ID NO: 9)
siRNA 10 | AAGGCUGACAACCUCUCAUCU (SEQ ID NO: 10)




bl ockage in menbrane potential by the individual siRNAs was simlar to the
5 level of both protein and RNA silencing by the si RNAs in the HEK293
system Wo aouish@r exanpl e of this experinment, the contcoluse@sioss7exhi bited
a lum nescence | evel of 198, 698 uni ts The siRNA 1 cells, which were
subsequently transfected with the si RNA gf SEQ ID NO 1, exhibited a

| um nescence | evel of 46,068 units (cor sponding to 23% of control

signal). 10 The siRNA 2 cells, which were subsequently transfected with the
Si RNA of SEQ ID NO 2, exhi bi ted a lum nescence level of 71,523 units
(correspondi ng| €iRN26%9 of AABAGHGUARRCISGAMGBGRC! (SE@HDCNOuerie

subsequent | y transtected—w-th—thes-RNAoof—SEQI+-DB-NO—3,—exhibited—a

| um nescence | evel of 42,422 wunits (corresponding to 21 % of control). The

Si RNA 4 cell's, wl ﬁia a‘&%ﬁtﬁ)n]a'i;sWRE%EQt |'cymsaresi¢%¢ewébﬁész@tw of SEQ

I D NO 4, exhi bi t um nescence | evel 1,'067 units (corresponding
to 76% of atoihity to b(nodk}dommlw 8 dedvéd mambcana/mtermabﬂemm'l?BwaHSansf ect ed
with the sjRNA of D . N 5, exhibLted um nescence | ev f .80, 567
units (corpﬁlﬂﬂ)ﬂfﬁ 8S§E“N'%r t8fth8%‘?1{’}%?(?mp%5 '"Eﬁa%cﬁg%&?%nems To
further Coéﬁhfrﬁl éél%é@%l‘nd‘é?@é‘foﬂ%ﬂbf@ellé'%dw@ué@'ttﬂﬁs%’été@ﬂh% SIRMAS

performed whol e cell vol ta(T:le cl anp neasurenents in ND7/ 1.8 control
cel | s that6-et. eTbamﬁmﬁelgxexhlaﬁgd@dueuanancguml c_nf1E5a0é)O|t;nlts The

25 the cortFNARPRLE, Mol WetS suBRatuont Fafikiter Wil MESRNABE SRR D Tic°
SiRNA 1 cQOeeBtedibitstl AagmirRisteats eshariof 85,000 urits.c apef SIRNA 7reunsf ect ed
cells, which were identified by cotransf ection with & een Fl uorescent

Protein ( arpich were pubsaquentiyotransfectedayith g siRNA PTIEQDNS el | vol t age
clafg MeasiBiER S urRBStORIPRLS SREG, pa%.@owémﬂ & 8eflodiioRost S0

transfectlon ours - pos t he control exhi bited a
peak anplwébdsubbeq@dhtiywrahsfeclal witkide tnRreAlaf SE@ 1D Nt &, eenthiterha! i t ude

of -175. WO 2006/ 047687 P 005/,038, 48 h st
transfectil Hmm@ﬁee@%f% Cgﬂg%@ ex %?'ﬁ!@b‘ kagﬁﬁh I(\)Alfjea%éﬁ.&sequ??gy whi | e
the s R dafiEtdclef MhBURAASASEQTD NOILE ehibitbtPa IIRfERNRe oV

observed al nost t ot al ge In so mcurrents in si RNA 1 transfected
cells. I n ¢fa#8,000heT i sd’ki‘d@a medlsgmémfeweraanbmemw traasfemteqd withdhe

h 1ot r ot ROV S 1B V! 2t PuiBlod dGiun¥odebeagl P10 DBokahe "0 ' O

ND7/ 23- Na"gir@NA 11 cells, which were subsequently transfected with the siRNA of SEQ
ID NO: 11, exhibited a luminescence level of 35,000. Using procedures

similar to those in Examples 2 and 3, we determined that all six siRNAs were
also capable of blocking Na,1.8 expression and function, resulting in a

20 collection of efficacious siRNAs.

In another example, the control cells exhibited a luminescence level of

198,698 units. The siRNA 6 cells, which were subsequently transfected with
the siRNA of SEQ ID NO: 6, exhibited a luminescence level of 86,105 units
(43% of control cells). The siRNA 7 cells, which were subsequently

25 transfected with the siRNA of SEQ ID NO: 7, exhibited a luminescence level
of 50,237 units (25% of control cells). The siRNA 8 cells, which were
subsequently transfected with the siRNA of SEQ ID NO: 8, exhibited a
luminescence level of 44,038 units (22% of control cells). The siRNA 9 cells,
which were subsequently transfected with the siRNA of SEQ ID NO: 9,

30 exhibited a luminescence level of 46,917 units (24% of control cells). The
siRNA 10 cells, which were subsequently transfected with the siRNA of SEQ



cells. In another exanple, at 24 hours post transfection, the control cells
(sanmpl e size = 10) exhibited a nean peak whol e-cell Navl.8 current 10

anpl i t udewof2006@l2¢3A While the siRNA 1 cells (sanple sizecrEuk)osessmwbited a
mean peak anplitude of -1 69pA. Thus, by 24h after transfection, siRNAL had
reduced the NaVl1l. 8 current anplitude to,,18.5% of control. Furthernore, the
specificity of the si RNA effect to the I"htended tetrodotoxin-resistant
Na"1.8 sodi um channel was confirned by the observation that no reduction
in the 15 anplitude of the background tetrodotoxin-sensitive sodi um
current s WesN&xetD, exhikiteRNA lUminesaerce NYEI 2B2NS4 Y. €7 %adfl cordtol eetldler 24 or

48h post - nsf e 4 1n _order tif t hat
exhi bi ¢ nitghe pugaRs Dol e fste shbisaren e isted v siRNA AL

si RNAs, S@Emmﬂo 131 Idxhibited Bfumbiésteate Teved of3© B8y (16% Sl sequences
covering si RNA 1 and si RNA 3. These six additional siRNAS were desi gned

usi ng t he cslig. procedures outlined in Exanple 1, and have the follow ng
sequgnces, as shown in Table 5 below 25 Table 5 si RNA Sequence siRNA 6
AAGAAGGCCAGAACCAAGCAC (SEQ ID NGO 6) si RNA 7 AAGUUCUAUGGUGAGCUCCCA (SEQ ID
NGO 7) si RNA 8 AACUGGCUGGACUUCAGUGHx i@ D NO. 8) siRNA 9
AACUGUUUCUGUGAUCCCAGG (SEQ I D NO - 9)  si RNA 10 AAGGCUGACAACCUCUCKUCU ( SEQ

I D NO 10Adwowm/dﬂzeﬂzgé&m¢&2®§%038792 41 siRNA 11

AAGAGUCUAAGCL JGA,z_\gp@g@ i SEQ I D
NOs: 6-11, were Scre %ﬁ%o?%l“ﬂe}%ﬁékgIééﬁdﬁagic?%k& ho?@ﬁ deri ved
rrenbr iane }ﬁQheﬁbTa\WeldnsJ}@VddZSrl\ eelbhevn;algmcltrg for ldrmchg SIRNA erb&éssIl@r(lj 1 hosehl n
e 3 um nescence | eve|l o contro S onpar to that
R ae YdUEIWSFP%‘é'%@@é@thH SmeresiRBLA 5 (BRI RRE Brunder | o
exhi bited I whi ch
vv)(;rla ;ubséﬁﬁeﬁqtiﬁﬁfggggae aﬁ}'éﬁe MRFE\?X%E%Q‘WS%W%S%Z%# S|ted a

| um nescetlienlcdoréd afto &Hh ltl}@lelleted&TGZtEﬂ&a&bwoviraddia@gbonafﬂa:ansmma

subsequen#d% f:ransfect ed with the siRNA of SEQID NO 7, 10 exhibited a
| um nesce of 50,000 units. The si RNA 8 cell s, V\:hi ch were

subsequent |y trRpyy2gNg 18 EdIs REmE-BMPRS 3 Wek ¥R Rithemei idved

15 siRNA 3 adenoviral vector construct at a concentration of 1e° particles/ml.

Control cells were infected at the same concentration with a control
adenovirus containing a U6 promoter cassette. Infected cells were lysed for
total RNA purification in order to perform either Tagrman® assays or
FlexStation® assays.

20 For Tagman® assays, Infected cells were lysed at 6, 8 and 10 days
post infection (dpi), and RNA purifed from lysates was used to measure
Na,1.8 RNA expression by quantitative RT-PCR analysis. At 6 days post
infection, Na,1.8 RNA expression, expressed as a p ercentage of non-
silencing adenoviral siRNA, was 18%. At 8 days post infection, Na,1.8 RNA

25 expression, expressed as a percentage of non-silencing adenoviral siRNA,
was 22%. At 10 days post infection, Na,1.8 RNA expression, expressed as a
percentage of non-silencing adenoviral siRNA, was 30%.

For FlexStation® assays, infected cells were used for measuring Na,1.8

derived membrane potential on the FlexStation® at 2, 4, 6, 8 and 10 days post

30 infection (dpi). At each time point, knock-down in membrane potential in
siRNA 3 adenoviral vector construct infected cells was compared to

membrane potential in control adenoviral infected cells. At 2 days post



| um nescence | evel of 45,000. The siRNA 9 cells, which were subsequently
transfected with the siRNA of SEQID NO 9, exhibited a | um nescence |evel
of 43, 000woth&/@rdNA 10 cells, which were subsequently trcanst@swssiom th the
15 siRNA of SEQ ID NGO 10, exhibited a | um nescence |evel of 10,000. The

si RNA 11 cells, which were subsequentlysfransfected with the si RNA of SEQ
ID NO 11, exhibited a | um nescence | evel of 35,000. Using procedures
simlar to those in Exanples 2 and 3, we determined that all six siRNAs
were al so capable of blocking Na"1l.8 expression and function, resulting in
a 20 col | defediprsipeseenicsrdibncusientyas companed rehosxsilancing adeneyral ol

|1 hi b o, l; 219 ' ' 6 I'ls,
oo ar A ek YR NER G inBhiion e SR lin olpr) 4 0 °'©
exhi bi t ed compaired ¢ aonssileavinlg aferdRiraPSIRNA was (147 At @ days postel | s). The

SiRNA 7 cells, which were subsequently 25 transfected with the si RNA of SEQ
ID NO. 7, 'efegtian aereent sadigs @@t,@%g@mp@fe P pep-gjiancing QQ%‘QY“EHDntrOI

cellg). T [ | a5, ' SHb : t with the
SR of | SEBTTD Hae R A8 P ThfRcuBH BEHREL P e B8 " i o (2206
of cont rolcomphsgd ta' hensdilBNEIng adenosiral-siRNA, wes &8 %ubstetfudays post ansf ect ed
wi th the si RNA of SE%I D l}ﬁ) 9, 30, exhi bi ted%g | um nefcence l,evel. of 46,917
units (249EFCUBhPEEFEISAYM CHfent. 5RAMPErediq QongHfeneing pdero@yuent | y
transf ect dRMA hyhBeogi RNA of SEQ WO 2006/ 047687 PCT/ US2005/ 038792 42 |ID
NO 10, exhibited a |'um nescence | evel of 21,847 (7% of control cells).

The si RNA 11 cellosurtivar canfiien éhal dibs eeduatidnyintRMAsexxenesdion seéen wWithdh&NA of

SEQ. LD NO, .11, . | bited | um | | of 30.587. (15%. of t g ol
ool 18y "SvisiREI ondtdnatieRiEreaRye B SrallertpeivinatRghSh MR LAT

si RNA del ig&diMnt 8ha®hélactivily, ke perfdaned &f niNubér 8f whileldeMuolttigedetaingned an
adenoviral vector for driving si RNA expression. 10 Briefly, the construct

was desi gieXperiments tesdireatimmneasyrsiiaY bnvedpted suarentate/acionsittnest a Us
D ot ot SRl ShED Yy R G S APanyddeerd oned o an
ND7/ 23- Na'rhe@safdd i &rsamphs ofp0Y/33\Ma\¢1 .Brdddisttieat Watltbddrepaviniesly 15 si RNA 3
AdePOV Tl Y ES6q Witk BRher s comtrol: nonalencing SitNA Construbfof with e ™
adenoviral-siRNA 3 construct. At 4 days post infection with the non-silencing
viral construct total mean (10 cells sampled) whole cell NaV1.8 current was -
821pA whilst that measured in siRNA3-virus infected cells was -101pA
(corresponding to 12.3% of control). At 6 days post infection, with the non-
20 silencing viral construct total mean (10 cells sampled) whole cell NaV1.8
current was -932pA whilst that measured in siRNA3-virus infected cells was -
247.7pA (corresponding to 26.6% of control). At 10 days post infection, with
the non-silencing viral construct total mean (10 cells sampled) whole cell
NaV1.8 current was -976.7pA whilst that measured in siRNA3-virus infected
25 cells was -542.7pA (corresponding to 55.6% of control).
Thus, Tagman® and FlexStation® and voltage-clamp assays showed
knock-down of Na,1.8 RNA expression and Na,1.8 derived membrane
potential that lasted for at least 8 dpi. Infection by siRNA expressing
adenovirus resulted in at least 80% knock-down of Na,1.8 expression and
30 function. Thus, high levels of sustained Nay1.8 block were demonstrated

using viral vectors for siRNA delivery.



Control cells were infected at the sane concentration with a control
adenovirus containing a U6 pronoter cassette. Infected cells were |lysed for
total RNAWpunedid4castri on in order to perform either TagrnaofrjS2&s938792 Or

Fl exStation(r) assays. 20 For Tagman(r) assays, Infected cells were |ysed
at 6, 8 and 10 days post infection (dp Z&% and RNA purifed fromlysates was
used to neasure Na" 1.8 RNA expression'by quantitative RT-PCR anal ysis. At
6 days post infection, Navl.8 RNA expression, expressed as a percentage of
non- sil enci ng adenovi raI si RNA, was 18% At 8 days post infection, Na" 1.8
RNA 25 expression, expressed as a pdbxamnplege of non-silencing adenow ral

Si RNA, s..22% At 10 d post fe tIOfﬂ "I . 8.RNA expression,

expr essed &gt arbfisislA N 3 RatModel ofahroniciRain 51 si RNA, was 30% For
Fl exStation(r) assays infected cells were used for neasuring Na" 1.8
derived nenbrane potential on the FlexStation(r) at 2, 4, 6, 8 and 10 days
post 30 infectiThe dffent of NQﬂ&siRNAmqohivestjgataddh alatrmodehedhranie

tepti al RNA I t fected I 1s
Conpar ed FATTHAIY SIRNAct o T payistdr SEoR T AR MFSTHPEdt acaln e A 2
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current, as conpared to non-si’lencing adenoviral - si RNA, was 45% At 4 days
post i nf edaltamerpéheeﬁubﬁnﬂﬁbdum awsurginal, prancedumﬁdmte&ntad)edmenpsmr@mﬁthg

curront . defttigt B8ea i bih RRETIAGHac 2 50 88 Doaflh Tl S0 5 0ays

post i nf e%lﬁgst@mﬂ%rﬁutﬁ@rﬂmﬁaﬂTﬁé\Wo@ﬁi wE BRAseW ah@ tR@RmihARNCI Ng
adenovi r al NA, was 8% At 10 days post infection, percent sodium

curi@nt, @Qurehio rREqverivin éie prderyra i peried Ofgtipast QREWESK PTIOTf ur t her
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experiments to directly nmeasure 1.8-nediated current at varjous tines
post - i nf edd b rafareddf %ftaﬁﬂéﬁ"\g)@'@r Tﬁérﬂ@fe‘é@% rBRdYRIRIS eadlY wer e

measured g, %tﬁ@%ﬁn@ﬁh&'@%@&‘?ﬁ’?eﬁﬁl?%érﬁ %BSIcﬁﬂ%jaQ%%%d%Pfﬂé’“S' y 15

i nf ect ed \%I el t her cont non--si l enci construct of with the
adethdvi r abassdiiNg rBeasusiments, séth medsysemests werfee takem18idaystafer the
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cel I s was gi1Hynkf the siRNA was delivered as a duplex into the intrathecal space

around the spinal cord via a permanent indwelling intrathecal catheter. Two

separate injections of 2ug of siRNA 3 were made daily over a period of three
20 days, control rats received an identical injection of vehicle only using the
same timing protocol.

Baseline hindpaw sensitivities of rats used in these experiments
ranged between 13 to 15 grams force. Thirteen days after the nerve trauma
injury the hindpaw sensitivities were re-determined for each rat and were

25 found to be in the range of 1.2 + 0.4g in the cohort designated the siRNA
group and 2.1 +0.4g in the control cohort (cohort size = 6 rats in drug-treated
group and 5 rats in the control group). Nerve injury resulted, therefore, in a
profoundly painful tactile hypersensitivity (allodynia) that is typical of that seen
in human subjects having suffered injuries that lead to a chronic neuropathic

30 pain state. Regular assessments revealed the painful allodynic state to be
maintained (typically < 2.1g) through days 13 to 21 in the control cohort of rats

that received vehicle-only injections. By contrast, rats that were injected with



(corresponding to 12.3% of control). At 6 days post infection, with the
non- 20 silencing viral construct total nean (10 cells sanpl ed) whol e cel
NaVl. 8 owonrerwo4ness - 932pA whil st that nmeasured in si RNR8TMISzas/0887PECt €d
cells was - 247. 7pA (corresponding to 26.6% of control). At 10 days post
infection, with the non-silencing virals construct total nean (10 cells
sanpl ed) whole cell NaV1l.8 current was -976. 7pA whil st that neasured in
si RNA3-virus infected 25 cells was -542. 7pA (correspondi ng to 55. 6% of
control). Thus, Taqman(r) and FlexStation(r) and voltage- clanp assays
showed = knciRNAGfor tireretays, gormensing isalesiateiy akigr ﬂlel8da}ér Bved menbrane

potential that |asted f r£3si ng
adenovi rus aPéE%ﬁ”E‘%'a* PHO\&Fdaateg ﬁ%gb[’}giﬂ%\é rsélnéfeﬁ{%lpﬁ%l}?#lfs%l pre@sfgn and 30
function. P, .astessed @M@athAﬁ) Rets deated With sliFNAIDshowed @ cemsistentiyat ed
using viral vectors for si dellver WO 2006/ 047687 PCT/ US2005/ 038792
44 Exanpl e iGprEMEERaIBSCRES, (Q B & sl 'PF? tionrgfia vsyperigrentallsaucedi n The

ef fec 5 pain
si ngp si RUATETEP R BRI RRr a0 0Bh s %Véfm,%@%e@;*ﬁfrbgﬁﬁﬁﬁ*‘%@%% ort_of
rats using cmlrrmg%mi)méﬁwyemmntmétemk&hs (— basel ine sensitivity). The
sane rats were then subjected to a surgical procedure that entailed
exposure of the left sciatic nerve at md thigh |evel followed by a | oose
ligation injury effected using standard suture material. The wound was
closed and the animals 10 allowed to recover fromthe procedure for a
period of at |east one week prior to any subsequent behavi oral eval uation.
The nerve trauma resulting fromthe procedure resulted in a tactile
hypersensitivity in the left hind paw, a condition that is referred to as
tactile allodynia. The degree of allodynia is readily quantified using the
sane von-Frey filanment procedure as used for the 15 basel i ne neasurenents,
such neasurenents were taken 13 days after the surgical day. In order to
eval uate the effects of siRVA 3 (SEQID No 3) on the allodynia, the siRNA
was delivered as a duplex into the intrathecal space around the spinal
cord via a permanent indwelling intrathecal catheter. Two separate
injections of 2pg of siRNA 3 were made daily over a period of three 20
days, control rats received an identical injection of vehicle only using
the sanme timng protocol. Baseline hindpaw sensitivities of rats used in

t hese experinents ranged between 13 to 15 grans force. Thirteen days after
t he nerve trauma



injury the hindpaw sensitivities were re-determ ned for each rat and were
25 found to be in the range of 1.2 0.4g in the cohort designated the si RNA
group andwd.2dodh44eg7i n t he control cohort (cohort size =PETNEBL®S5I088792
drug-treated group and 5 rats in the control group). Nerve injury
resulted, therefore, in a profoundly pg nful tactile hypersensitivity
(allodynia) that is typical of that seen in human subjects having suffered
injuries that lead to a chronic neuropathic 30 pain state. Regul ar
assessnments reveal ed the painful allodynic state to be naintained
(typically < 2.1g) through days 13 t &Rimsn the control cohort of rats

that received vehicle-only injections. By contrast, rats that were injected
wi th WD 2006/ 047687 PCT/ US2005/ 038792 45 si RNA 3 for three days,

comenci ngnNdeRfhately after their day 13 assessnent, showed a pronounced
reversal of their painful allodynia (8.1 2.1g, assessed on day 16). Rats
treated with s i RNA 3 showed a consistently inproved pain score, (e.g., an
anel J oration ,of. i ail ki i onpared to
contt ol o, Dol isBRugd PP I RALThY shilf Hieleing AL 2y Boblifiehla 8007

t aken. WO R@8l66tde 68quéeltdd 20tk 0Sdthe gréGp Comsisting/éf BEQL ID ND<.1, Bn

i solated or reconbi nant shorf interfering nucleic acid conprising a

nucl eot i de3sbquhde 8 & dBrand ﬁ'cﬁﬁqrh@nﬁlp U tRe9fsting of SEQ ID NOs: 1, 2,
3, 4, 5 6, 7, 8 9, 10 and 11, or an anal ogue thereof. 2. The isolated or
reconbi nant short interfering nucleic acid of claim1 10 conprising a

nucl eot i de2 s &thedsolatekbenicambinant shoet ntedering meickic gpiddf 88MM 1 D NOs: 1,

2, 3, 5 9 and .10. 3. The..isol ated or Ire Oc{;{ii nant short int.e.ferhgggﬂucl eic
aci B of ' cI GAMPESING 7 PHEIEOtdR SEAVENGR Selested,Tam, i roup gonsisting p tical
conposi ti om QeyPr{ 9 Bg5agHmr10.i nterfering nucleic acid of either claiml,

or claim3, and a pharnaceutically acceptable carrier. 5. The isolated or
reconbi nant short interfering nucleic acid of either claiml1l 20 or claim

corpl erentry TRUEoER BerSRRUEHER Sior PpiFat0 FRRAEARER PRGN D Pundy T
over hang. cdmprisifigrhar swsrhdhgcal conposition conprising the short
i ntlesrferl ng nuclerc acid

4. A pharmaceutical composition comprising a short interfering nucleic acid of

either claim 1, or claim 3, and a pharmaceutically acceptable carrier.

5. The isolated or recombinant short interfering nucleic acid of either claim 1

20 or claim 3, further comprising a complementary nucleotide sequence thereto.

6. The complementary nucleotide sequence of claim 5, further comprising a

3’ overhang.

25 7. A pharmaceutical composition comprising the short interfering nucleic acid
and complementary nucleotide sequence of either claim 5 or claim 6, and a

pharmaceutically acceptable carrier.

8. The isolated or recombinant short interfering nucleic acid of claim 5,
30 wherein said nucleotide sequence and said complementary nucleotide

sequence hybridize to form a duplex.



and conpl enentary nucl eoti de sequence of either claim5 or claim6, and a
pharmaceutically acceptable carrier. 8. The isolated or reconbinant short

i nterferiwg2nesod4eisc acid of claim5, 30 wherein said neclrastedesseguence
and said conplenentary nucl eotide sequence hybridize to forma duplex. WO
2006/ 047687 PCT/ US2005/ 038792 47 9. The, dupl ex of claim 8, wherein said
nucl eoti de sequence further conprises 3' overhang and said conpl enentary
nucl eoti de sequence further conprises a 3' overhang. 5 10. A
pharmaceutical conposition conprising the duplex of either claim8 or

cl ai m 9, &hdT hepthiplerof alainad,| wheretrepaidhiuslestid ¢ sequedce Aurtharodamprises

reconbi nant ,short interferi nucl ei ¢ acid,comgrising a .sepse strand and
an anti sersd S¥pUiRng g said Complerienial tysisoifls sFalange fBNSE: | sense
strand hyljondih7ses @ ' JvarRasyipl ex, wherein said sense strand conprises a
nucl eoti de sequence substantially identical to a target sequence, and

wherein said target sequence is selected fromthe group consisting of SEQ

Forther oo AuntimidseutiaL BB ERh Sl indREETLE pE Rl RRRE P
conpri ses chaifm 99waEhRpBarmdcedticaiipaeBsptble darrkgiIposi tion conprising the

dupl ex of either claim11l or claim 12, and a pharmaceutically acceptable
carrier. 20 14. A reconbi nant vector conprising the nucleotide sequence of

claim 1 oryy chylighiod Br rébdMba: Rt HBHBIIAS MdERIRIAhAbRInGE TRNA to
a pol ypepti de conprising contacting a céll¥capable of "'expressing a
Navl. 8 nRN&nwie stramd andrar anfisgrsef strantdy whettiel Saipicseh<¥ sichrd and said cl ai m 3.

16. A method for inhibjting expression of a polypeptjde conprising
contet i ng’ﬂnt@eé'éﬁlst@erﬁjabngwe E&E?‘Eb%idh’@'%’ MhereiB Sl §eR3t PR th t he

hort int i ' ' f i Al / 687
SO oo SPaLA SNSRI aa bRl st el erchliallo’ OEPRORIANECET
cel | conprandi whereiorgad tanggt acqedhcecismataseddramNhe dgro@ppngistipgiafe wi t h

the short jnterferin leic acid of claiml1l or claim3. 5 18. A nethod
for Dbl ocki t'@ﬁ%?‘&ﬁgzﬁrrent in a cell conprising contacting

15 12. The duplex of claim 11, wherein said sense strand further comprises a 3’

overhang and said antisense strand further comprises a 3’ overhang.

13. A pharmaceutical composition comprising the duplex of either claim 11 or

claim 12, and a pharmaceutically acceptable carrier.

20
14. A recombinant vector comprising the nucleotide sequence of claim 1 or
claim 3.
15. A method for inhibiting translation of an mRNA to a polypeptide

25 comprising contacting a cell capable of expressing a Na,1.8 mRNA with the

short interfering nucleic acid of claim 1 or claim 3.

16. A method for inhibiting expression of a polypeptide comprising contacting
a cell capable of expressing a Nay1.8 polypeptide with the short interfering

30 nucleic acid of claim 1 or claim 3.



a cell expressing a Na" 1.8 polypeptide with the short interfering nucleic
acid of claim1 or claim3. 19. A nethod for inhibiting chronic pain

conpri si /yoadewoaratreri ng to a subject 10 in need thereetCTas2@biss7v? ve
anount of the pharmaceutical conposition of either claim4, claim7, claim
10 or claim 13. 20. The use of one or nmdBe of the short interfering nucleic
acids of claim1 or 3 in the manufacture of a nedi canent for inhibiting

chronic pain. 15
17. A method for blocking the membrane potential in a cell comprising

contacting a cell expressing a Na,1.8 polypeptide with the short interfering

nucleic acid of claim 1 or claim 3.

5 18. A method for blocking the sodium current in a cell comprising contacting
a cell expressing a Na,1.8 polypeptide with the short interfering nucleic acid of

claim 1 or claim 3.

19. A method for inhibiting chronic pain comprising administering to a subject
10 in need thereof an effective amount of the pharmaceutical composition of

either claim 4, claim 7, claim 10 or claim 13.

20. The use of one or more of the short interfering nucleic acids of claim 1 or
3 in the manufacture of a medicament for inhibiting chronic pain.
15



